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(_:‘/E\%Ab\B ] EFE?@?Q@'T%EIE%??') T\/\gs‘g_o //J\\{—_I-Ell:lj:OJ:U\/ 7 |\ '7 7 i{%uEﬁ%%tfd\ D i@’@‘(
SHERLSEE W,

e, Bz O U TRVWHHECHRAWEL eHic, Rit#EZ 2 £Ffcid 3 FHEICERTE S
MERRIAT—ER) ZA T 3V TRHELTVWET, FlllE "®(RERIEY—EX) 28RS0,

Armadillo Y- b - BR{FREY—E X

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

Armadillo 3 b - B R{REAE

https://armadillo.atmark-techno.com/support/warranty/policy

1.2.7. EithicDWT
* é*i%un d:\ J?aut bTEZK.WT@{%ﬁH&/L‘\;E L/—Cﬁﬁ% %Lén—cb\i?o
- BADESB LIVRUNDHERICOVWTIREHIEBRASDRIEZITOHBDTIEHHD FE A

- UHBESRZEET S EZE, BHEOEFICEVWT., BAES L UBR I 2FAEOBMBEEES
ICHEVN, BERBFRZET o> TWILEXITIOBMOIWLERT,

- BRE& LU 0MBEREEIC &L 2HIEKCIIBEHELZR T TVWSER. Bl EAXLREA
T U, HtEmzib, REFI DL TEREA

- HHERBS LOBEEKNIE. KERRESOFAAFOESEEN. TOMERADESICKDEE -
£/ - Bk5c - AENMRIESNTVSHBICIIERT S LN TETR A,

1.2.8. BEICDWT

- Armadillo B%HASHT Y N =077/ DBEFEIRTT, ZOMODEHDOEREL L VEHEIR
B1t - EHEROERXCIBHRERTI . ™, oV —JRFEBRLTVWET,

- SD. SDHC. SDXC. microSD. microSDHC. microSDXC. SDIO O % SD-3C, LLC OigtZE
T9,

S.o S cro Micre” Micre” | S
S» =25 xc NS X Fre

- HDMI, HDMI O3, High-Definition Multimedia Interface I& HDMI Licensing, LLC D&k
ETY

HoIm

HIGH-DEFINITION MULTIMEDIA INTERFACE
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1.3. #HEF

Armadillo THERLTW3Y 7 b T 2 7D%< I Free Software / Open Source Software T
ENTWET, Free Software / Open Source Software (FHFEFD% < DREFEEDREICK > THRD
o TWET, COBZED TRHFORZRLET,
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B E

2.1. #mDER
2.1.1. Armadillo & 1%

TArmadillo(ZJ)L~>0A); (. Arm 37 70ty Y#EE - Linux JICDEHRAHR T Ty N T+ —LD
72V RT9, Armadillo 75V RERICIELUTOR/FENH D £,

- Arm 7Oty UEE - A8 HKE

Arm A7 708y Y ZEBHELTWET, 1~8T v NEETEET 2EENHKETT. EAHDHL
T7 0B EULERA.

CINBY - FOUOSYAX

CPU iR— RIGEZRIY 1 AIRBEDF DO ST A ADERTYT, BRID 1/3FBEDNE%G CPUEY 21—
IVPEIR LAN EY 21— L&, BINBOEY 21—V 7Yy 7LUTVWET,

- EEQOSEULTLnuxE YAV AN=IL

FHEOS ICLinux ZALTED, BERY I NV VEECRBEOHILTERLZRHLET,
V—=RA—=RZA=T2YV—=RELTREALTWET,

- FRRRER

Armadillo DRFEREE U T, TAtmark Techno Development Environment ATDE); Z#{ET
RELTVWET, ATDE IF. VMware BREREBY I VRAITFOT—F A A—ITT, DA X—JIC
&, Linux X7 by 7EREZX—X(C GNU 7 OXAFEREY —IL P Z DO KERY —)LHERIIC
AVAR=ILENTWET, ATDEZES 2 & T, AEAPC ORARYPY—ILOA YA K—)LigE
EWSHARBREZEZ Z2FHZERI DI ENTEXT,

2.1.2. Armadillo-X2 & (&

Armadillo-X2 &, GUI ZHE & ¥ 2 PIRERE D8R & ICRBEB/NE - BHRE CPUR—R T,
Armadillo-X2 [CIFU T DR H D 7,
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2.1 Armadillo-X2 & 1
. GUI EHEZEE "Flutter) [CiZEEXG

Google BT 2 A —T7 >V —XD GUI BFHIRIE "Flutter) ICREXNE. COENAILFZTU T
L—LT—0%&FRIZIET BEICGUIZPTVTr—ya v zARETEEXT,

B[]

4‘:,_-‘-- —

A

2.2 Flutter ZRAAWe GUI 7 7V 4o —> 3 VRRFESGI

- TV AIBEZEENTER

NEY 2 NPU L&D EMEGBEEZEAENTERIT DI ENTE S, ERHC AR, &=
B BEXRICBIBAIVY1—2aviad, RABRBTRRAWIEITERT,
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FEASETINEFE->THR

EFAER =2

FVEAETI
I 5
o
vl
?E E’ﬁ TensorFlow Lite / Arm NN

Linux

I i.mx 8M Plus

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

E} gl |

L : =)
o, = FILSr—ZADET

2.4 SoC ODHEE%E 7 ) = — X IC EERE
- ADLINK &% v FEZ4 TOM Series) Xt
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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,

e.g.
Eclipse hawkBit™

Efg H—yi— okBE AT AT+ e
wvolume volume volume

0 1 N

YIRS T T Ty FFE— (=it} (=ift) (=Efk)

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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PIVr—o3>#7FBUTER

AVFFIVTY
BaseOS

Linux Kernel 5.10

26 AT FHICKBDT7 IV r—r 3>V DEHR
- T T T — NSRE R IE AR
XY RT—2IP USB XEY., microSD 1— R, Armadillo Twin IC &3 7 v 77— MMEpE & {E%E
BEHLUTWET, EUKBESINEYVY I NI 7DOHTY TTF—KNTEZLEHAY. ER7Y TT5—
MEREHLRARINTWEY, OS- J—hAO—%— - AV TFF+EHRE. Z2lE%IBRT 57/ _Ht

U. UANY —BEZBZ TVWRT, AD—7 v 7T — KRB UIBETH, FERIOREICO—
WYy I T2 ENTEEXT,

P77 Tr—hrREERERFOREICO-ILNYS

7 17’7- % BREIRET et -1
Ty 7F—hickM REcO—ILNyY

N
m = oo Jncel

K 2.7 0=y 7 DEEH
- BEEORE

REEDBEWT 7MLV RTAT, ANL—IANOEBAHERS U CHEEZIMHEIT 2L, BULE
FHEEZELET., BEROTOTHREESRERHLTVET,

¥ VT s EREEDOR L

AVTFIETZ IV EREREZER T TERBIZIENTEET, TS AARICFIATES X2 7T
LAY NZBET2ED. EF27RE TOP-TEE) ZFARREBRETREH/L TVWET,
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2.1.4. Armadillo Base OS DX V5T F Y RARY — &P v 77— NDHELE

Armadillo Base OS &7 v hN—0 77 /DX VT« 7 v 77—~ DRME. BIFEED/NTE
IE. SRBWEFGEEDEMNZ#ENICTLN., I—H—EUTrOELEICEDET, RRBZREAR
RIC"®H@m7 vy 7T7—h"cLbTnsz)Y—X%Z U, Armadillo ¥ kb SRl EEABOA HZ
TWET, - —EBEFZTO5IETHBAMZEA—ITRITNEZIEHTEEXT,

Armadillo % loT #28& L TRy N7 —2(CEHE URBICGERZ{T515E. MENICER/N—Y3 s
FRIZCEEzBHEREWNLET,

Armadillo U1 b ®#R7 v 77—k

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

2.1.4.1. BAEHEICDOWNWT

Armadillo Base OS (&, J&BI. abos-ctrl Y > REDEBHEEY. sysfs /— R, AV FHHlElzd
5D podman ANV Y RED API B AEBZH#FLEX T, Xfc. Armadillo Base OS £ AV 77 H
THYRRYIZREENTWRZEHHD, EVWD lbcHEDSA T VP, KB/ T —IREDHEHS
EbhtiIcL> THBREDOBBEIFRELEFEA, D/, Armadillo Base OS 27 v 77—k L TH,
INETHALTWEZ 7V T —2 a3y AT HFEIRAMNICZD X TEE - BMESED &N TEERT,

UM L. Armadillo Base OS H® Linux-Kernel ¥ alpine /Xy o —IZEE|IC & > T, HlIHBREMESY 1
SYUOHEBILBRIBEDHBEHD. YA IVITICKELEKETZELSB7Z U r—yavyEIVTF
HNERICHAAA TWEIHBEIC, BEICEEZSX 2T EENH D £J, £9d. 7 X MRIET Armadillo
Base OS B#iz{T\\ /U —> 3y v T elaabeiciMizTo &, mHETEELTWS
Armadillo I LTT7 Yy 77— R ZT5 2 & &2 HR L £,

B EERKERKT BICHID. Armadillo Base OS I U T& D EH#MABENARELRIES . 3.2,
BFEIICH > TH EARE Armadillo Base OS DAL - 58, #2B LTS,

2.1.5. Armadillo Twin &I

Armadillo Twin (&, 7Y k~Y—27 77/ HE#t 9 S Armadillo Base OS #B&H DT /\1 X&JE—hk
NoEBREBEIZIENTEDYVSUVRY—ERXTYT, RABIRIVZYE—IDSEITTEDLSIC
O, OS 7y 77— Y —EXEEDS DIFETITA S0, BEFOT/I\A R TEICKRHTDIREE
EHMIFEITEENTEXT, Fle, NITBEPEXF2IVT A W/WERBREDAYTF U ADIEH. HEEEEM
PREZE, 77Vr5r—a3>07y 77— aEHTZI 2D, TINARADOREBRGICERAL 2 &R
<. SHEMTHENR DevOps #ERB T2 ENTEET,

AETIE. R EF - BHOKZ 7 —XIcHFSD Armadillo Twin OFIBICDWTREREH UL TWET,
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Bl (OSE7PFUEZEIL)
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—EEBELTRTEEENE®L
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2.1.5.1. Y —E X DEH
VIR T7y FT—h (OTA)

ERONSTNARADY I NIz T77yv 77— 2952 T, RENICEF 2V T HEDEVWI R
TLAERDEFHIT, FleBHEEERMIITZEHFETT, AV —EXTEEY 37/ 1 X CHESH
TN TW3 Armadillo Base OS (&, RERY TZ Rz T7ANDT7 v 77— K EThERWEZRIE
BEEEY, 7y 7T —MHKRBUBRICEE TIOREICRES O—IL/\y Vi EEEZBATWET, %
DfeH. ZLDLTY Iz T7 7y 77— E2FBITBIENTEXT,

- EEREER

BRRINT/INA ADIFERZ 1F L 6. CPU DOFEAELEE. XTEYDOFERAE. T/\1I/LEHR
D BRI Zl\b—y@’”?""a‘\’-’% ERIDIENTEXT, BREICEETI—MDOREZ
To>2&ENTE, E %@%ﬂbﬁ_iﬁ’a‘tij F—MX—)LZEBEICEXELE T, X—ILZ2RITE
BEEAY—ERXDERBIREREZFMAL. BIERICHBZTSIENTESRH. YRATLDRE
BRZISDIENTEXRT, Z0EFELN. RTY—EXICEHZFULLT/INARIFE. BHICTRNILEZMIT
O TIN—TZERUTEEB T ENTED D, EDOT/INA A%z EDBRICERE L I EE _E
TIBEITDIENBHICBRDET, oo TNAARRKICBEHEINTWSEF 27T LAY MZEF]
Fﬁ L fk—ﬂﬂ'fz':nlunIE(vLA: D TIE’B\T/ 1 X@%ﬁﬁ%ﬁﬁg i_‘j_o

- 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,

EiEEBREIER FEESAR, P U=y a3y AV THBEIRRE. CPUERR - BE/ATVUERER, XML —YHm.
ENAINEIREREE. TN LEREMSOMBIERE, 75— b X—I

ERERE VIRIz7Z7v7F—rOTA), FEIYY RET. VI Yz 7N\—Ya VR, RELE, J)L—
T—EET. ATV a1— wiﬁm

EEE TINA RBESR(TINA RFEREEFIA). IRIVFF. TINA R T I)L— T ikge

21—YERE a—H—oEMm/ER. 1—Y—HEROHRE

BHsE X2V T 4Py TT— b VAT LBEEEL

Bl — & ZBRIAKE IC 3 FET IO DIERE T T o SHDT Y 77— M THIEFETT,
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Armadillo Twin

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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HPHBE

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

L >y —Kat UZLEA Ly Ay o U FYFE 8 B (AMEE-20C-70Clc kI 3258
A1 YF 1Y =Y F x|
LED 1—%—LED x 1

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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24 AV —T—ALAF7 Ik

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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HRES AV —T 1 —R% B

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

ayv

5 8.95GiB app FIUT—vavBER—FT Y3y

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

&®25eMMC 7—hN—F 1> a ViR

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

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

# 2.6 eMMC GPP #E

TARITINA R PEPS FiHE

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

/dev/mmcb Lk2gp2 8 MiB EEOJ FiwfEEe

/dev/mmcb Lk2gp3 8 MiB I1—H—E

EIZIE 16.264. O B/IN—FT ¥ avIicd2WT, #BBIEE W,

2.17. )70 7D714EVR

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

FIEICDWT, FIFLITD Howto ZZH L T<IEE L,

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

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

3.1. 77V r—3avVREREDRN

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

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

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

31 77V Ir—y 3 VHEEDORN
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1.
2.

9.

3.2.

r3.3. AEDEMR ICit> THRRRDOERZITVWET,

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&RF T 5155, '3.10. Armadillo Twin Z{&5&d
éJ %T—Ib\ig_o

PIVTr—a3vOREZITVWERIT., ®31. 77UT— 3 VEREDORN, OREENIERITY,

a. BEEZFERIZ 7 7Vr—rarvzREIZH5EE. 3.12.GUl 77V or— 3 O =
TWEY,

b. BEHZHEELBWFTUT— /5/%&5%5%3‘6 ZE. E. Yz A7 U T KK cF Python
THRHITDIEZHERLET, £DHEIEF 3.13.CUl 7TV T—2 3 VORI Z1TVWET,

c. CEEBCHEINEEED7Z 7Y —Y 3% Armadillo J:Téﬂf’ﬁé‘l?%,l&\%b\‘aé%)\ »5
WERREEDFINICK>T C EETO7 U Tr—ya vREEIDELRES. 3.14.C E
BICKBT7 V=3 v Z1TVWET,

BMEUETZIVT— 3y OFEERNT T LELES, 1315 Y RTLDTAMNEITS) %17
W£d9,

VRATFLDTANDETUZEURS., T4 BER, NEMTT,

BRBTICH > THE < RE Armadillo Base OS D#RE - 4558

r2.1.3. Armadillo Base OS &) [T Armadillo Base OS [CDWTOHEZBNULE LD, FF
ICABICHTc>THESDUFMBHEICOVWTBNULET,
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3.2.1. — %1973 Linux OS EEH A AMERR & DELY

— 8975 Linux OS EBMEAAAHEE

FF)r—LaOEMERTRAI 7L
Systemd Unit 774 JL-%&

AT HEF TS —Saz)it
Ehieg!

EEEHTS
(Systemd Unit 27 JLOLE)

) @ Armadillo Base OS i3 &

armaditio

AT HEMRBRET 7L

ALTFFAITF I r—iarn
ROBMHAEHRTS

1

373 (=@ik)

apt § TALAF—IENS ir—2

Fhr—iavktk

pip % TA2AF—LEWEREEOS(T5Y

apt % CTAvA—NEhd ur—3

LMRHEN & R

pip & TALAF—LENEBBEROS(T5Y

ROARENRO
REUAL—S BT R AR

il

r

SEAL—T
(USB A€V, SD H—F%)

Armadillo Base OS5 R RS B0
RITEIFIAATAE

TX2TFILAVE
1 ARREN & RS

ST~ ABOS A Ak (varlatloglatiog)

AT CER-BETEDT—S

BERRLEELNREIND
A—Y—F—RTLIME
USBAEUBDORDHYELT
HEFTRE

A—H—F—ETL IR (1)

RYCER-BEZEDOT—F

Linux OS BEHEHAAERTIE 7 IV r—raYyoRTREZ I - - REICEERAEL.
Systemd RETTF IV Ir—y 3 v HBERTIEZ2ON—KITI, Armadillo Base OS E&ikiz T
& 77V —YayoETREZOAYTFRICARL T, AV TFHREBARE Y 7 1 ILEZPTEDGT
IKEEBY 2 C&TAVTFH =TIV Ir—ya V) eBHERTIEET,

Ffz. Linux OS BHEAHAHEIRTIE. ANL—IDREDHIC overlayfs TERT % DH—MRHN
TY, D, 77V r—2ayMHAT 07 PEKRREDT—FIE. USB XEUREDAFLTI/IN
1 ACRET Z2RHENH D FI, Armadillo Base OS BEHMERHIL— 87 7 1LY X T LhY overlayfs
fEENTWEIH, AEIC USBAEVREERULSICFERTEZ1I——FT—5TsL IV NUZE-
THED., AEABEHRT/NA XAZAELTERERFHD FE A

Armadillo Base OS &2 E. BETEX 1 7IL AV RN ERBEH LU THED., WHLEES{EARD
REMECIIRE = T 2ICRE - FIBT 5 2 &N A[BETT,
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3.2.2. 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 #EAT 22 & T, AVTFROAVTHFEERERRE T 77 IILOERK. IVTFRHICH
T2 T—IDA>YAN=)b. AVTFTRTIHETZT7 VT — 3 VEREDREFE%Z I XT VSCode
NTITOIEMTEET,

323. 7Yy 7TF—MEEICDWT

Armadillo-X2 Tl&. BF - 8& - BAERKICY 7 bz 72 EZADKRIC. SWUpdate & WS EHEA
ZFABAULET,

3.2.3.1. SWUpdate & (&

SWUpdate (. T/\NA XA LETETEINZDTAOVILT, XY NT—T/AML—IBHTT/INA XD
VIRNDIT7ZEHI B ENTEET, Stefano Babic, DENX software engineering, Germany |
KO TA—T VY —RATHENEDSNTWET,
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Armadillo-X2 Ti&. SWUpdate ZF|A T2 I & TROEREZEIRL TVWET,
- AIBZ7YyZ77—NTFv 77— 0D 2HIb)
- UANY—FE—FK
- VI bV 7 OER Belt. BEME
- Armadillo Twin TOYUE—K7 v 77— b
- Web —/N\—TODVE—FT7 v 77— rXIE
- hawkBit TOUE—K7 v 77— MRS
OV L—ROEIE
3232.SWU M X—=I&F

swu /Xy o —JiE, SWUpdate MEDY 78T 7DEHFE 7 A—~X v hTF, SWUpdate Tl&. 1
BIO7 Y 7F—kE T D20 swu /Xy —ITITbhE T,

swu /Ry T —JICiF. ROLSBRRABEDZEEDBZIENTEXT,
PV TT=RIRROAA—=IT7A)L

PV TIT= R NROAA=IT7AILDF Y 7Y L

- PYTT—RRIRICETITBZRIU TN

- BZEAHKEANL—VODER

- U-Boot IRIFEZEHMDEZ X BER

VTR T DIN—=Y 3 VIER

- etc

SWU « X —3I[& swupdate (https://sbabic.github.io/swupdate/swupdate.html) Ic & > T
Armadillo Base OS ETHREEE 1 VY A M —ILETENET, SWU 4 X—I% Armadillo [CERXT B
TeHDRHEF. BEPKRRICEDLE THRABAEZHAELTWVWET, AIZIE. USB XE M S5EHE
5, Dz —N—m5F T O0—-—Rd3, hawkBit EWS Web 77U T —o 3 Vv EESKRETT,
3.233. A B7Y 77— N7Fv 77— D 2 Hik)

A/B 7y 7T—hKE Flash XEVIC/N—=FT 12 a vz 2EERL. 7y 77— MRICEREICHA
I HHHEATI,

BILEALTWEBWADN—T Y3 Vv aEES R B HORDFHEREEXT,
O 7Y TT=RCE>TEEROY T MU 7 IEBIRS NV

- O EZLHDLERMAGETHIILTH, I<ICERERS

- O BBENIMERICEZTIAHADEEKS

- x EAFlash XEVENEZ S
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3.234. 0=y (VAINU-)
YRTLDEB TERLLBSBRIC. BBNIICTY Yy 77— IOV AT AIKA—=ILINY I LET,
O—JL/Ny ZIREDHERIE 16.19. O—IL/\y VREZHER T2, Z2SRBUL TS W,
A—ILINy I F 2RHEIERDED TY:
- rootfs [IC T —MTRERT 71 ILHEELEZEWES (/boot/Image, /boot/armadillo.dtb)

- 3[EEEE = LU T Tbootcounty T—EZAN 1 EHEREITE R > LiFEIE. ROELERFICO—IL
Ny ULET,

bootcount #8E(d uboot @ Tupgrade_available; Z#HTEEINTWLWEY, bootcount #EE
FRALULBVWKSICTSICE. T6.21. u-boot DIREBEZHMDERE, ZBLTEHEEHULED,

AP —-DRV YT NEENS, Tabos-ctrl rollbacky IX Y RZEETULIEGE,
A—J)LI\y I WNEfTEI NS & /var/at-log/atlog ICAVHIED £,
3235 SWU M A=Y DA >YAKM=JL
ARX=I AV AN=IVTBEAEEVTUTIRRT LSBAENBD FT,
C FRLTAA—IZAVAN—ILT BAHE
- ABOS Web ZfERUFE#HI VA M=)l
- ABOSDE »5 ABOS Web Z{ERUIFEI1 Y X =)L
- USBXEUXKIEFSD A—RHSOBEEIM VX N—)L
- NEBRIBEBENS A A—J DA Y A N—)L (F&h)
- UE—RNTAA=IZA VANV 2 HE
- Armadillo Twin Z{ER ULcB81 XA b=
DTN A=I DA VA N=)L (F&)
- Dz TY—=N—DSDEHRNLZEE VA ~—)L
- hawkBit ZERULcBE 1Y A k=)L

ETNENDOA VA=V EDFMICDOWVWTIE. UTICEEHLTED XTI, L. fERLL SWU «
AX—=I DAV AN=)LICKEYT 255, 76.3. swupdate LS5 —9 2HEDHL, HEELZE L,

- ABOS Web ZfERBUTcFEI XA =)L

Armadillo-X2 TEIMELTW3D Web 77U —> 3> ® ABOS Web 2R LTTZ Y 75— KT
B5ZTENTEZFT, 684 SWUAYRAKN=)L) ZSE|CLTLIEE W,

- ABOSDE »5 ABOS Web ZERUTcFE1 Y A =)L
VSCode #haR#EBED ABOSDE Z {9 % Z & T. Armadillo-X2 TEEL T\W\% ABOS Web #%

HTPY7TF—h9B2ENTEET, 6.95. Armadillo IT SWU A1V A K—=)LF %, 25E
lcLTLEE LN,
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- USBAEUXCIESD A— RS DEEC VA M—)L

Armadillo-X2 IC USB X B =g 2 & HENMIC T Y 77— "D BREDFT, 7v7TF—MRT
#IC Armadillo-X2 IIBE&ITHiE UL E T,

USBXEUPSD Hh—RZ viatb U< Fext4d ERXTT7A—~N Yy L. TERUTcswu DT 71 )L
T4 LI RNUEESTICEEL TLEE W,

ATDE £ USB XEY /microSD A—RD/X\—F 1 ¥ 3 > = /ERK -
T7A4—X VY NTBHAE

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

[ATDE ~/mkswul$ df -h

Filesystem Size Used Avail Use% Mounted on
: (A8)
/dev/sdal 156 5.66 9.1G 39% /media/USBDRIVE @

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

Q@ USBAEUNNTYRESNTWEHAZERLET,
® TrMIzEIE-LET,

® /media/USBDRIVE%#7 VYOV RULEYT, AV RTHERICUSB XEUZROALTL
LY,

I Z—0iFE,. /var/log/message ICRESINET, FIZIE. >V —ILTHRADEE > e X —
VDIZ—%KRRLET :

[armadillo “1# tail /var/log/messages

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

Nov 19 10:48:42 user.notice swupdate-auto-update: Trying update /mnt/initial setup. swu
Nov 19 10:48:42 user. info swupdate: START Software Update started !

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

Nov 19 10:48:42 user.err swupdate: FAILURE ERROR : Compatible SW not found
Nov 19 10:48:42 user.err swupdate: FATAL FAILURE Image invalid or corrupted. Not installing ...

QO IENEE-fcXvtE—3,

- ABPEREBHINSAAXA—I DA YA M=)l (FE)
USB X E YU microSD 11— REDATELEBEEDIL— KT LT M JBST swu £ X—I %R
FUT, A X=YDAVAM=)LZITWET, ILI— T LI NJICRETZEBE 7Y IT—K
NMTonFEI DT, /var/log/messages ZHERL T EE L,

BITIEASBEEBEE DY/ dev/mmeblk1p1 (microSD 1—R) & U TEEINHBEIC. 1 X—ID
AVAM=ILEITSHITT,
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[armadillo ~1# mount /dev/mmcblkipl /mnt
[armadillo ~]# swupdate —-i /mnt/swu/initial_setup.swu
SWUpdate vb5f2d8be-dirty

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

CINFO ] : 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 Z#ERBU/B&1 A=)l

Armadillo Twin T Armadillo-X2 #E#EEEBL 7y ITF—hFT 2N TEFT, 65.
Armadillo Twin D588 ® Armadillo 27 v 77— k9% #5ZICLTLEE 0,

DTN AA=I DAV X N—)L (FEh)

SWUA A=V EDTTTH—N—c7vy7O—RULT, 41 X=IDAYRAN=)LZTVWET, T
I&. http://server/initial_setup.swu DA X —I %A VA M—=)LTBHITT,

[armadillo ~]# swupdate -d '-u http://server/initial setup.swu
SWUpdate v5f2d8be-dirty

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

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

[INFO ] : SWUPDATE 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

- DT = N—DSDOERNLZEE AN VAN

swupdate-url ZB#ICULicS, BEMICF v I LTIV RAMN=ILULET, UTRE>Y—ERDHE
MbESTA IV TDEREDHITY

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

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

> /etc/swupdate.watch (3]
[armadillo “J#f 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 Y —EXZBHULE T,
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T—EXDEMLZEREL XY,

AX=IDURLZEFRLET, —fTTEICAA—IDURL ZRET S ENTE. BHITIC
AA—JDURLZRET DI ENTERT,

FIVIVPA VAN —IDRT I 12— I)LERELEXT,
EEUIRE7 7AILEREFLEX T,

@0 00

USB XEUNS DT v 77—k EARKIC. A% /var/log/messages ICRESNE T,

initial_setup @1 XA =Y Z/ERDERIC /usr/share/mkswu/examples/
enable swupdate url.desc ZANDEBMICT DI EMNTEXT,

=

- hawkBit #ERUB&# 1 A =L

hawkBit T Armadillo-X2 #E8HEBEBLTCFZ v ITF—h9 22 ENTEEXT, 15.6.3. hawkBit
H—/\—HS5EHD Armadillo [CEET 21 2SEICLTLEE L,

3.24. 771 ILOEDEWNICDOWNT
Armadillo Base OS Tld)L— K 7 71 )LY A7 AT overlayfs ZHFAL TWE T,

FDA. 771 EEBELE Armadillo DEREZY]2 EEFRNBIIERFINEF T A, BRPREIC
rootfs DZEBERNBREZFRIF T ZICIE. TBEULI 7 7AILICK U T persist file ANV REFERULET,

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

3.2 persist_file AV RETH
persist_file A RDOFEMICDOWTIL, T6.1. persist_file (CDWTy ZSBULTLL LI,

Ffe. SWUpdate IC&>TI—RT7 7MLV AT LLICECEES N7 74 ILICDWTIE, persist_file
ZERITUBLK THRFEINE T, HRUADKIEILEDI6. persist_file X RTIFAR< SWUpdate
ICLBEHERTIBLDICLTLIRE L,

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

13.2.4. 774 )LOED KW DWNT, (€T Armadillo Base OS LD 7 7 )LId@EE. persist file
AVY RZRTETICERZY S EEEABDREFSNBVWEBN LI LD, Tk 3.1. BRZY>T
bREFENZTALIMNI(A——FT—5FT4L I V) KRITALINIRICHZ T 7AILIEZD
ROTHOHEE A
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x 3.1 BREV>THbRREENBTALINI( AT -FT—5T1LIKY)

F4LIKY

&%

/var/app/volumes

L5RBRT—YDRFICEAVNTVET,

SWUpdate OFRFPREFRTFSNFEITE T, A—/L/Ny IH
FELTH, Py 7T—MIORRBICIFIED EEA, OTP
T—IR=RBE FTIVT—2 3 VD EERITER UiklT 5

/var/app/rollback/volumes

T77—K32L5BT—YDRFICAVNTVET,

SWUpdate DEFRPESEZFINEFET, O—IL/Ny Ih
FHETDE, Ty ITF—MIOREICEDXT, V747
TrANRE, FTIUS—yavpN—YavIicBRLTT Y

AVFFERON—Y 3 VIcELEES@—IL/INy &), /var/app/
rollback/volumes/ O F—4% DFEID/N\—I 3 VICED XTI,

ZTDE, F7IVTr—ya>vON=I3VIKETDLSBT—5IL /var/
app/rollback/volumes/ ICANBZ T E%ZHERULET,

mkswu O swdesc_files (——extra-os #L) & podman start O add volumes
TlE. BER/IRGEZFDTo LI MY ER—=ZXICULEXYT, /var/app/rollback/
vo lumes/myvo lume & myvolume TRIRICIEETEEI,

Copy-on-Write (CoW) [CDWT,

ZDZD®M volumes T« L7 MYl btrfs EMFIENZ 7 71V RT L
ICREFEINTWVWET, btrfs TIZT—% & Copy on Write (CoW) %ff->
TTF—YZ2MZRIELVLER I, ZORIEEICIEIARNDHDET,

#E MB 07 7 M JLICINSBREBZSFRKICTTSHE CoW ZEMLT S
CEEHRLUET, CoW ZEMLenic 7 7AILICF v I LDBAS
BLIBRDTFT DT, WFHBIZBEUMITZL TS ES LN

[armadillo “J# cd /var/app/volumes/
[armadillo /var/app/volumes]#f mkdir database
[armadillo /var/app/volumes]if chattr +C database 0
[armadillo /var/app/volumes]#f echo example data > database/example
[armadillo /var/app/volumes]ff lsattr database/ 9
C database/example

3.3 chattr IZ & > T copy-on-write % %Mt 341

@ chattr 1 T« LZ MUIC NoCow ZHFEULEF T, TN SERS
nz774)LH NoCow TIERENET, 9 TICEELTWET 7
AIICEELRWDOTTEERL LI,

O lsattr ERLET, URARD C OEARHBNIET 7CILH "Tno cow,
T9,
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325, A VAR =ITARATICDOWVWT

AVAM=ILT 4 ZX7E. Armadillo ® eMMC OFB%ZXEHTEZTIRZ DI EDTES microSD
H—RZEZEBLULET, TYAN—ILTARATIF. A VAR=IT 4 RATAX—I% microSD h— RcE=
AL ETIERTEZX Y,

AYVAN=IUT A RAVICIEUTD 2 DDEENH D T,
- IR VA N=ILT « XY

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 $1Z# 1 X —3IT9, Armadillo Z#EA1L
IEARICHERINET,

- BEMNET U Armadillo-X2 #00—>93dDA VA N=ILT 1 RY

BERZE, BED Armadillo ZEEHT ZRICERINET, FU<IE T4 BER THRALX
ER

3.25.1. FIALA Y A N—ILT 1 R DR
1. 512 MB L E®D microSD #—RZHEL T L& W,

2. BEDA VAN =T RIA A=V &FERT BHEE. Armadillo-X2 1 VXA ~=I)LT 1 X7
4 X — 3 [https://armadillo.atmark-techno.com/resources/software/armadillo-x2/disc-
image] 5 TArmadillo Base OS; Z#4U>YAO—R LTS,

'6.23. Armadillo DYV 7 b7z 7% EILRT S, TEILRULIEAX—=IBFERLTA VA M=
T4 A7 Z2ERUICWESIE. UTOOAYY RZETLULT AYARN—ILTARIAAXA—=I%
EB L TLEE W,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
——firmware “/at-imxlibpackage/imx_Lib. img

1 (&B8)

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

baseos-x2-[VERSION]. img

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

OX Y RDERTNTET I S &, baseos-x2-[VERSION]-installer.img &EWS 7 71 JLHAMER S 1
TWEITDT, IE5&2FERALTLIZEL,

3. ATDE IC microSD h—RZ#E#HLUFT, U< IF 13.3.2.7. WO A URIEET /N1 ADER, #*
SEZICLTLEEE W,

4. microSD h— ROFINA REG%=HERLET

[ATDE ~1$ Lls /dev/sd?

/dev/sda /dev/sdb

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

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

1 (&B8)
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5.

microSD A— RV TV RSN TWBBE. 7NV RNUEY,

[ATDE ~]$ mount

1 (HB%)

/dev/sdb1 on /media/52E6-5897 type ext2

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

[ATDE ~J$ sudo umount /dev/sdbl

FovO—RUE774ILZEBAL. img 7 71 )L% microSD 11— RICEEAA T LI,
Linux PC DFE. UTDELSIC microSD I—RICEZRAD I ENTEET,

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

/. Windows D&, TV R T7O—F—FTZip 770ILH 5 img 771 ILZBXDH U,
'Win32 Disk Imagery 7% &EZ#EF LU T microSD 1— RICEZEAL I ENTEET,

A VA RN=ILT 4 RV ERIEIC SBOM Z{ERKT 3B A bui ld image. sh

/ @glﬁ C “Sbom %/}J—L/T< TL_é\J\o 7’(‘12/1 i&#%naﬁj%ﬁ_@@
A7 4077 7A4WET 74N baseos_sbom.yaml ER->TWVWE
I, AV 71477714 Z2EET 255 --sbom-config <config> (Z5]
HEANTLLIEE W, it\:/7#4x VEEDHIZHBEFICHIBD
SBOM Z= AN B ENH B35S -—-sbom-external <sbom> (C5]#% A
nht<rzw, SBOM 0)74’12/7\ BHRYCAV T4 771 IDERER
FICDWTIE T6.234. EILRNULEEIL—bT7 70V R T LD SBOM %
’f’Flﬁ@"%J %(_E< 7‘2_.3\/\

3252. A YAM—IT 1 RV %ZERATS

1.
2
3.
4

5.

3.3.

JP1 Vv /=% 53—~ (SD 7— MIZE&E) L. microSD 1—R%Z CON1 [CEBALXT,
BRZEATZE. 1 PEETeMMC OY 7 b7z 7 OHHAENTZET LET,

ST 95 EERNMINET(LEDS AVVEKT. OV —JLIC reboot: Power down H'FRIR).
BREZIEOAL. HEWTIP1 I+ > /=& microSD A—RZEHL T ZE W,

10 BULF->THSBEUERZAND & YIEREEFRFE R CREICRD XY,

F 5 D%

33.1. #ETBDHD
Armadillo Z{ERT 381lc. XOELDEREICIHU TEBL TSN,
£/ PC Linux £7zI& Windows &1fEL. XYy NT—0 A5 —T 11—

&1 DM EDUSBIR—hZRD PC TY, "RH/EBEETRIRRED
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BE 22RUT. FEAPC LICHAE/BFERREZBEL T

<Tfea W,

XYy NT—UEIE Armadillo EEEAPC Zxy hT—2VBENTESLSICLTK
=Y AW

microSD #1—R microSD X0 v N DENMEZMER I 25X EICHALE I,

USB XEY USB O#NE%ERT 255 EICFIALET,

tarxzFERD 7 7ML 2EBHT FR/EEERREZEBEITDHICHABLET, Linux TlE. tar

VAN E 4 TEHRTE£X9, Windows Tlid. 7-Zip ¥ Lhaz % EMNTIEL T
WEd,

nanoSIM(UIM 51— RK) & APN LTE €7/ T 3G/LTE D&z ER I 25 ICFIBULXT, &EE

&R BHEE L DILWHIANBRETT, SMS OEEZERT 2581E. SMS

HFIATEERR nanoSIM(UIM 11— R)DRETT,
332. ARTEEOEYNTFYV T

7wk 7—7 7__7 /%lﬁ:ll:l@\/ KU Tﬁﬁﬁﬁﬂ’flﬁﬁab\%ﬁﬁﬁ (_’/fi”B 7—;&)0:\ VMware {&ZFE\?\\/\/O)
TF—=HAA=IZRBHLTWVWET, <D VMware (RIEEY >V DT—45 4 X—I% ATDE(Atmark Techno
Development Environment) & FFO'E 9, ATDE D#2ENICIEIREILY 7 D = 7 TH S VMware % {E
BUZd9, ATDE DF7—% I, mmarﬁénTmiﬁoﬁﬁ BhEY—ILTEREALTIIZEW,

kE{Y 7o x7&LT. VMware Oftic Oracle VM VirtualBox H®
B4 TYI, Oracle VM VirtualBox ICIFZLI T DB D £,

= . GPL v2(General Public License version 2) Cigftan w3 1
- VMware e O IRET « X7 (vmdk) 7 7 1 JLICT IR L TWS

Oracle VM VirtualBox 5 ATDE =& L. V7 MUz PREERES L
TERITZENTEZXT,

ATDE [&. N=YaVIc&LDWIGET 2T Y hN—0 T /BENEBRDXT, RERICTHHLTWVWS
ATDE (&, ATDE9 @ v20211201 UETY,

ATDE9 (& Debian GNU/Linux 11 (d— RKRXx—LA bullseye) ZX—X (. Armadillo-X2 DYV 7~V x
PHRFEZTOEHITHER I OIFFEY —ILP. Armadillo-X2 OENMERESRZ1TOS e ICHELRY — LN
BHIICA Y ARM=ILERTWET,

3.3.2.1.VMware D1 > A k=)L

ATDE #{ERT B icid. FEEZRAPCic VMware "1 VAN —=ILENTWBRENHD £,
VMware tt Web R—3 (http://www.vmware.com/) =SB U. FABMICES VMware #£F@% 1 > X
A—=JILLUTLEEW, Ffeo ATDE D7 —HA Jd tarxz Efich TWEIT DT, BEICEERLY—I
TERLTLIEE W,

VMware (&, 3'5%)5@*'“5@@/?5?&15\@%@75\5\ ERMAELREEDS
DETEHDOHEBMDNHDET, BRTEICELDFIEV R, TV RI—

0)R—3¥'3 > 3.x Tl PUEL(VirtualBox Personal Use and Evaluation License) N EBAENTWBIHEENRH D X,
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R

B —ERFFHERNS EULANFET 57cs). +RICHER LU ETHRAR
NICESHmZ AL IEE W,

VMware ¥ ATDE D&EL RV & ZERARICEHLS 7zdd. EHT S VMware
DRFIXYEIDSLUTDEBICDWTCHERLIEE L,

cTIRARNVRATFLADIN—RY - 7EH
c TRARNVRATLDY 7N 7 EH
- FZANOS 7Oty HEHE

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

3.3.2.2. ATDE 7 —HhA 7=HE
ATDE @7 —#-4 7'1& Armadillo ¥ k (http://armadillo.atmark-techno.com)H 5 B{SRI8E T,

/

AREEICHIHLTWS ATDE OJ/X\—Y 3 >3 ATDE9 v20211201 BB
T,

E%H PC OEMERIE(/\—R 7 7. VMware, ATDE OXI57 —F7 7
FrRRE)CED, ATDE NEEICHELGWATEMENH D £, VMware
t Web R"—3¥'(http://www.vmware.com/)Hh 5. B L TW% VMware
DRFIXVINBREESHRUTEEREZEZLTLIZE W,

3.3.2.3. ATDE O 7 — 14 7% EH
ATDE D7 —h+a4 7ZzRHALEXI, ATDE D7 —HA TE. tarxz EXDEMREZ 71 ILTT,

Windows TOERAE% 13.3.2.4. Windows TATDE D7 —Hh+ 7ER T %, IC. Linux TOEH
HEZFIE 13.3.25. Linux Ctarxze IR 7 71 )L =BT %, ICRULET,

3.3.2.4. Windows TATDE 07 —Hh+4 7JERET 3
1. 7-Zip®DA YA R—IL

7-Zip %A Y Ab=)LLEXT, 7-Zip &, EMEBERY 7 b 7-Zip DY A b (https://7-
zip.opensourcejp/)M 5% V> O— REYSAIRET T,

2. T-Zip DECE
7-Zip ZEBLE T,
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R

3. xzEHE7 71 ILDFEIR

- o X
) F Y=I(M  ALFH)
AL I 3
FAR - BB AR EE
S EtVIS
-7
Oy,
0/ 4 BOATIIINERR

x2EfE 7 71 IV ZEBRLULT, tarFERXO7 71 ILEaHBAUVLET, tarxzFERO 7 717 ILZERIRL
T, "BR, 22Uy I LET,

4. xz2EB7 71 I OREBEEDIEE
Bk, #HELT. TOKy #2Uv o ULET,

5. xzE#E7 71 ILDOER
BRADBERD I,

c¥ - [m} X
TN REEO BRV) SEEAYA) YD ALTH)
hom <y om0
&m BB 7R 26— 23 Ak BE
¥ [ v
e #1X EfEH AR Ak Jals-t TRAE A
Perflogs 2020-06-12 18:30  2018-03-19 13:52
Program Files 2020-11-12 16:47  2018-03-19 13:52
Program Files (x86) 2020-08-03 15:27  2018-03-19 13:52
ProgramData 2020-08-26 10:29  2019-03-19 13:52
Recovery 2020-02-20 18:37  2019-03-29 09:47
SamacSys PCB Library 2019-06-19 13:43  2018-06-19 13:43
share 2019-09-04 11:12  2019-08-27 0%:58
System Volume Informat. 2020-11-1217:04  2019-03-28 14:31
Users 2020-02-20 18:38  2019-03-19 13:37
wvmshare 2019-11-08 16:22  2019-06-07 16:45
‘Windows 2020-12-1117:54  2019-03-19 13:37
atdeg-amde- 2272139632 2020-12-1013:34  2020-12-111&28
\_"] hiberfil.sys ©719365120 2020-12-1117:54 2020-08-28 10058
2] MigLogxmil 48165914 2019-03-29 0950 2019-03-29 0948
[ pagefile.sys 2550136832 2020-11-13 14:29 2019-03-28 14:31
u swapfile.sys 16777216 2020-11-13 14:29  2019-03-28 14:31 ~
< >
1/ 2007777 MEER 2272139632 2272139632 2020-12-10 13:34:57
B C¥atdes-amded-20201224.tarxz x
BRSO
~]
1’2o~ F
NAEhEE | |
ISR -
¥ [iAD- FEETE)
[Jou=t Fa0Y -0 & SO
Lt@BERE ClarfuaesivrBIEsET
b BET BRI 5REE v
Sovan %
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FFiR

4% FE C¥atdes-amdB4-20201224.tarxz

paps Lol 00:00:03
HhEsR: 0001 :07
IriE ]
s 10K
EMH

atde8-amd64-20201 224 tar

T 852 FEY

- O X

HE L 2166 M

EEE 30 MB/s

MIEFEH M2 M

BT 724K
— Bk (R ezl

6. tar 7—HAT T 71 ILDER

X2 EET7 7AILORBRANMRTIZE, tarERD 7 71 ILDBBASNET, tar F—hA T 77
AIWEBALEOERKRDFIET, tar 7—HA T 7 74ILHh S ATDE DF—F A4 X—I %= H A
ULEd, tar B0 7 71 IL&ERLT "B, 22V v o L. TERL) ZBELT. TOK) &

79I ULET,

7. ERFEDTTHER

C¥atdes-amd6d-20201224.tar¥
TP EBEE BRV BREAYA) Y- ALFH)

T L

EM BE FAR JE- #3 Ak ER

5] ‘ C¥atdes-amde4-20201224 tar¥

£ X EHER

[Viatdes-amde4 20201224, 8517918720 2020-12-10 1334

FREE VI TS5

2020-12-11 18:31

TP

0/ 1 BOATSTIEER

tar P— WA 777 IVOBENMKT IS & ATDE 7 —HA4 7ORBMEIRTET TY. "BRAEL: I
BEULLTAILNTICATDE DT —F A XA—=IHBHAENTVET,

B C¥ats 210% - o X
PR REE ERV) HTEAYA) UMD ALTH)

hom s X i

&M BE 7Rk JE- #8 sk &8

2 [ ctara 4 210¢ v
£ A EmOE HmEE DAk JaNG-8 TP

&atdes-amd64-001.vmak |
& atdes-amd6a-s002.vmdk
& atdes-amds4-s003.vmdk
& atdes-amds4-s004.vmdk
& atdes-amds4-s005.vmdk
& atdes-amds4-s006.vmdk
& atdes-amds4-s007.vmdk

3829465088 2020-12-10 1140
1567490048 2020-12-10 11:40
33233305 20201210 1140
801505280 2020-12-1011:40
39059456 2020-12-10 1140
400752640 2020-12-10 11:40
1546649600 2020-12-10 1140

& atdes-amd64-s008vmdk 327680 2020-11-13 15:50
[ atdes-amdea.nuram B84 2020-11-13 1122
& atdes-amdedvmdk 820 2020-12-10 1134
[] atdes-amdsavmsd 0 2020-10-19 1848
[Flatdes-amded.vmx 3267 2020-12-10 1140

[ atdes-amdedvmst 73 2020-10-20 1418
[ vmware-0og 56959 2020-12-10 11:33
[ vmware.log 252379 2020-12-10 11:40

2020-12-11 1833
2020-12-11 1833
2020-12-11 1833
2020-12-11 1833
2020-12-11 1833
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33
2020-12-11 18:33

0/ 15 BQAT 1) MEER

3325 Linux CtarxzIERD7 71 IV ZzRAET %
1. tarxzEME7 71 ILDER
tar O xf A7V g VEFERALUT tar.xz [ EE7 7ML EEBUES,
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[PC ~1$ tar xf atde9-amd64-[VERSION]. tar. xz

2. ERORTHEDR

tarxz [ Efg 7 7 A ILOEBHEMNIKRKT T2 E. ATDE 7—HA 7 OERIZTET 9, atded-amd64-
[VERSION] =« L Z RUIC ATDE DF—F A X—IHNHEASZThTWET,

[PC "1$ Lls atde9-amd64-[VERSION]/
atde9-amd64-s001. vmdk atde9-amd64-s008. vmdk
atde9-amd64-s002. vmdk atde9-amd64-s009. vmdk
atde9-amd64-s003. vmdk atde9-amd64. nvram
atde9-amd64-s004. vmdk atde9-amd64. vmdk
atde9-amd64-s005. vmdk atde9-amd64. vmsd
atde9-amd64-s006. vmdk atde9-amd64. vmx
atde9-amd64-s007. vmdk atde9-amd64. vmxf

3.3.2.6. ATDE Dic#Ep

ATDE D7 —HA 7 2BRULIT« LY NUICHEET 2REBY Y VR vix) 7 71 L% VMware £
TR &, ATDE £ T2 EMNTEET, ATDEQ [cO4 + VHEREHRI—H—%, T 32 1—H—
ZENRRAT—R, [CRULET @,

K321 —-HENRT—R

21—H—% JIRRAT—R 1ER
atmark atmark —pg1—t—
root root SED—H—

ATDE ZE89 2REICL > TIE. GUI AV A YEEIERRSNT ICUT
DESRBRIT—EBEENIRRSNDHENHD XTI,

% atdles-amd64 - VMware Werkstation 15 Player - o X
Payer® ~ |1 -~ S O 1S = 0 =] B

L]
Hno! ALEHLUTY,
MEFFEL T, Y27 LOBRHATET YA, Y27 LERHCEEL TSN

Cligtg1 —F—TGUIOY A Y ETSCEITEZ A
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ZDHBEIE. VMware DFRET 3D IS 74 v I ADF7 75 L—2 3
1 ZONIC U7, ATDE Z£89 % L IEHEIC GUI O 1 VEEMER
RENFTT, REBAMZUTICRUE T,

VMware Workstation 15 Player - [m] X
Player® ~ | P~ o,
Qe

atded-amded

atde9-amd64

WwHE: 02
0S5z ZOD Linux 5.x LBSMA—)L (64 Eob)
A—Tav: Workstation 12.x {RI8v
RAM: 4GB

P EEIoEEL

EEIVEE %

N=F7I7 A3

F42, E AR 48 -
= 468 3D H5o AN TRES [ (3)
FErntey 4 B
E3N-F FqA(SCsD 3268 28
(%) CD/DVD{IDE Jhome/atmark/Downloads/deb... @ TTATHRADRERER(L)
Troba-b pEFR Jusiiadh: O THEAERIEE(S):
USB I4h0-5 & -
)
G e o Bl sahtit o)
=R B !
1527 LA B Ehizd BEIANEFRRSE(M):
2560 x 1600

324907 FEY

DF209802 AENERTEDF A 2 TUDRATRX):

256 MB. o

iBm(A)... AIIER(R)

et i

ATDE [CEID Y THBAEVR LV 7Oy B EEYLI & T, ATDE %=
KDRBICERTZENTEZXET, REYYVD/IN—RI T 7REDE
B oFE I D W Tk, VMware # Web R — ¥ (http://

= www.vmware.com/)m 5. AL TWS VMware DRF 1 XV N E%
B ULTLIEE L,

3.3.2.7. WO AU ARET /N1 A DfERA

VMware (. 7 Xk OS (ATDE)IC £ 2ED AU AIEET /A X (USB 7/\A X > DVD 7 &) DERZ
MR—KUTWET, T/NNARICL>TE KRR K OS (VMware Z#EE) L TWLWS 0OS) &7 R ~ OS THEF
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IKERTEIENTEEXREA. ZDESBT/NARXZT XK OS TEAT B HICF. XK OS [TF/)N
A RZHERT DRENDEICRD ET,

EOANURIRET /N RDERAEICDWTIE. VMware # Web R—Y
(http://www.vmware.com/)h5. EHELTWS VMware D RF 1 XV
L NrEZSRUL TSIV,

Armadillo-X2 OEMERESRZ TS fedicid. TR 3.3. BEERICERT 2O A UFRET /A Ry TR
TTFINARET AN OS [CIEFTINENBD X,

3 3.3 BFHERRICER I DD A URRET /N1 R

FINA R TN R4
USB U ZJLEHRIC Silicon CP2102N USB to UART Bridge Controller

3.3.2.8. ¥ Y R 51 VimK(GNOME iimK) DicE

ATDE T. CUI (Character-based User Interface) BiE# 12t T2 AV RS 1 VigkRERLE L X
9o ATDE TETIZZBEAVY REFOAVY RIA VImKICAA L, EfTLET, AV RTA1 VikEK
IKlEW D DEENH D EIH. T2 TIEGNOME FRI by TRIBICIEES VA =)L TWS
GNOME iR =R L £,

GNOME iK%= EE T BIciE. "X 3.4. GNOME i RDiEE) DLSICTAI Ny TELEDT 7)) r—
ayvd "1—F4UF 4y ATTUDNS TiEEK) &28RLTL RS,

PFUT—av EEEY A 128138 1334 & @ O

HEIEAD

PoEY [Fo| gAY REa—F—
TUF—FY .
P t.nzj—itﬂ
HS52qwBH3R -:-r\w
Z:J‘:Htl"ﬂ:w B ue-+r7a0ry7Ea-P.
YZFLY—I £ oz

JO00552d

&P smuzyro-oRE

X 3.4 GNOME >R D ¥ Eh
g 3.5. GNOMEARD T« Y R D) DESICT 1Y RUDNHEET,
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PIUT—ay #@F &R A 12813H13:34 A 8 O

atmark@atde9: ~

2 Wl stmark@atded: - L1

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

F34 YU TFIIBERE

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

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

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

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

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

X 3.7 minicom DE&E

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

ZEIRLTLIZE W,

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

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

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

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

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

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

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

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

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

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

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

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

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

tommmmm [Comm Parameters]-—-—------ +

Current: 115200 8N1

Choice, or <Enter> to exit?

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

3.10 minicom DY ZJLiR— kDI XA —4 DERTE

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

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

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

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

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

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

X 3.12 minicom &&7x

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

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

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

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

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

1
+

| Leave without reset? |
| Yes No |

3.13 minicom &R TR

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

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

3.14 Armadillo-X2 O ##=6l1

Armadillo-X2

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

EZER PC

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

Ethernet 7/ — 7L

QO © ® 00 0 O

microSD h— R
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R

® © O

USB XtEY

T 1 A7 LA (HDMI X4 i3)

HDMI 7 — 7' )L

=

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

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

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

] 3.15 COM7 p¥a& L TWBIRE

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

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

v & PC-0118

e Bluetooth

§ USB IRV IR-Jv-

W A-F1AONHBEUHA

® nx5

B2 #--F

& Jypar-4-

i YIVE EFA, BEUY-LIVO-5-

i YATLTIMA

B v£1UF1 FIHR

B yoror7 k- k

B v7ro17 7142

- TAAT F217

0 712711 79T 5~

& xybo-7 PHT5-

P 1Ty

E1-Y 1Y/5-T11A T4

¥ o7-L17

O Jovyy

v i -k (COM £ LPT)

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

S B v E L e i e e

X 3.16 Bletooth ICEIX4 D COM ZZEE L ikRE

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

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

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

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

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

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

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

3.3.3.3. ZEl

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

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

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

WTFIcEEHAT DHIZRLET,

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

DDRINFO: DRAM rate 4000MTS

DDRINFO:ddrphy calibration done

DDRINFO: ddrmix config done

Normal Boot

Trying to boot from BOOTROM

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

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

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

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

WDT: Started with servicing (10s timeout)

MMC:  FSL _SDHC: 1, FSL SDHC: 2

Loading Environment from MMC... OK
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FFEw

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

- ATF e26bfd0
- U-Boot 2020.04-at11

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

Starting kernel ...

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

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

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

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

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

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

armadillo login:

U-Boot 7O> 7k

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

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

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

Net:

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

Normal Boot

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

72



Armadillo-X2 &R~ =17 AR

3334. 01>

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

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

1. root TOZA Y
HEANKR T —RKREZBEULET,

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

New password: ‘]

Retype new password: (3
Welcome to Alpinel!

Q@ HFULWSRT—REAHALET
O FLWIRT—REBAAULET

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

armadillo:™# passwd atmark ‘,

New password:

Retype new password:

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

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

armadillo login: atmark

Password: 9
Welcome to Alpine!

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

00

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

[armadillo ~1# persist file /etc/shadow

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

3335 8THE

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

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

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

[ ok ]

[ ok ]

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

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

[ ok ]

[ ok ]

localmount * Unmounting loop devices

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

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

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

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

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

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

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

VTIEVHICEZASNIEBRENMKITZREICERZBRALLSEES. BR
— TV ANTFENT, BEULBRVWEDOEMERESDRERERDET,

\I

3.34.VSCode Dty h7v/

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

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

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

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

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

3.19 VSCode =i&£&19 %

VSCode Z&E#HT D&, HEABILI VATV Y3 VDA VAN =ILERE
LTLKBTEDRBDET, FTORBICEKRRINDYAT7ATICHK->TI VAR
o N—IL%ZE1T5 & VSCode ZHAELTEZE T,

3.3.4.2.VSCode [CHBRATIVAT>a>EZA VAN =ILT S
VSCode 77U —y 3V uREITZIOODITIRAT VYV EA VA N—=)ILUET,

ITORATIYaVRENY—TYRNTILAADPSAVAN=ITEZIENTEET, VSCode ZHEI L.
EYARN—DIVRATroavaERLULT. BR7A—AIC Tabosy EANDLTLEE L,

EXTENSIONS: MARKETPLACE

Armadillo Base OS Development Environment <1
\ - tools t with Armadillo Bas

Atmark Techno Install

3.20 VSCode ICRAEAT I AT a v VA N—ILT S

RSz TArmadillo Base OS Development Environment; @ linstally R >V %#T &1V X
N—=ILIEFETULET,

3.343. 70XaVIAM1ILVBZA4 TV EAVAR=ILT S
ATDE @/X\—2 3> v20230911 U ETlk. 70XV IXAIVBZ147
/ ZVIEEA VAN =IVEHFDZH, T TOFIBIEFARETY,

ZA4TZVDEILRY —I)ILEETTZEFELT, gitDI—FEZEX—IL7 RL ADEKREZITL. E
JLRY—=)LT%H 3 at-imxlibpackage Z1 > A ~—=JILULE T,

[ATDE ~1$ 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

3.21 E)L RY —)LEITRIDZE(R
ZD%, EILRY—ILZRITLET,

RTRICTAE Y ANDAZEZROSNET, NBEZHERDO L ART2HEIEy ZANL TLEZ
EHTLEE W,

[ATDE ~1$ mkdir at-imxlibpackage
[ATDE ~J$ cd at-imxLlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibpkg

X 3.22 EJLRY—ILDOEFT
ROMNTT IS &, ATDE I ARIAVIAIBD A TIUNA YA M—LENET,

3.3.5. VSCode Z{ERA L T Armadillo Dty K 7w 7Z{T>

Z ZTld VSCode Z#{#EA ULz Armadillo Dty N7 v 7HEEZRBNULE T,
3.35.1. initial_setup.swu DYERR

initial_setup.swu (FO7 4 /XX T — RPI—F—EFDOIAER E DYHARTE Z Armadillo (1
VAN=ITBEHDTFAILTT, initial setup.swu T VA h—J)lEhd1—F—FEEDIHEEN
BWGEE., I—Y—2HEELLET7TIVIT—YayvEA VAN, Fl@E@ 7Y ITF—hTEENTE
FtAo TDIS. FIRFBERIC initial setup.swu DA Y AN—)LETSRENH D FI,

VSCode OERA > ®D [COMMON PROJECT COMMAND] m'5 [Generate initial setup swu] %&
F{TFBE&, initial setup.swu AMERREINET,
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o e e e e
ABOSDE EXPLORER

" COMMON PROJECT COMMAND

Generate Initial Setup Swu

Generate Container Clear Sswu

" CREATE NEW PROJECT
AB00
ABE

G4/X2

3.23 initial _setup.swu Z{ERRT B

FIERTHICEBEREDANZROSNE T, ANITEHREDANRZ K 3.24. initial_setup.swu
VIEI4ERREORERE) ICRULET,

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

mkdir: &4 L% MY ’/home/atmark/mkswu’ Z{ERRL £ L7
BMETFAIEFTEH L ZF L7 : /home/atmark/mkswu/mkswu. conf
HBAEDITY 3 —L(— A EAS LT : [COMMON_NAVE] @
SEREDRD/ART— REAN LIV (4-1024%5F) O
SFRRZDHED/NR T — K (FEER)

Generating an EC private key

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

Ty TFE— A A=V EESELETA? (Ny) ©
Ty RNT—0F0 )R LA A=V a4 VR M—LTREICLETA? (V/n) ©
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root /XA 7 — K (5]

root M/XRA 77— K (FEER) :

atmark 1—HD/R2T— R (ZDOHEETHY Y rEOv s LET) : O

atmark /XA — K (FEER) :

Base0S/ 7)) A4 YA N—JLOA Y F+% armadillo.atmark-techno.com H—/R—MSBEH 7Y FS— ML ETH?
N/y) @

abos-web MD/XRT—REFRELTLIEI,

abos-web D/SRT— K (ZDPESEH—EREEMICLET) : O

abos-web D/ T — K (WEER) :

/home/atmark/mkswu/initial setup.swu Z{ER L £ L 7=,

” /home/atmark/mkswu/initial setup.swu” ZZFDXFFHIIEATEETH
EV2—IIEEBILTA A=Y ZBEBRTZIGEIROITY RTEHR LTIV :
mkswu ”/home/atmark/mkswu/initial setup.desc” [ftBdD.desc 7 7 1 JL]

AVAN=IEIE, COT1ALI M) ZEHBRLAEVWEIITSERELTLEIWN,
BAEKXD EFHIALT Y TT—MIFT/INA AD /etc/swupdate. pem
HEBELRBRWVWEA VA M= TERLARYET,

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

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

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

¥ 3.24 initial_setup.swu #E4ERE RO ZERTE

COMMON_NAME [C(ZEEBASE®D Tcommon name; & U TESHPEENDOI B LS BRIEBDE
MEADLTLEE W,

SRR ZIRE T /R T L —X%Z 2BANLET,

swu 1M X—YBEHRZESLTIEEIC Ty) ZANULET, #FiMllE 76.7. SWUpdate &RES1t
IEDWT) Z&FICLTLLIREW,

FYRNI—=UOFO0 /D7 v ITF—hE2AVAN=I)LUEBWERIE Tn) ZAHULET,
root /XX T7—K%Z 2B AHDULET,
atmark I—H—®D/XRXAT—R%Z 2[EANDLET, AHAHLABEWGEEI——2OVv I ULET,

HEIZ Y 77— N ZEWOEETEHET, 22T Ty ZANd & TN Y hNY—0 T
/DY —=NR=D57vTITF—hDOBEEEZEZ L. BENICA Y AM—ILLET,

abos-web ZFEHT 3HBEIF/ICAT—REREL TS L,
ER U7 71 L2 ESEL £ T, Tswupdate.aes-key) (ZESILDBEICOIMEBRINET,

OO0 09060 6060 ©

T 7A)UIE " /mkswu/initial _setup.swu [CRFEENTWVWET, 2D SWU M X—I% 3235 SWU
ARX—=IDA VA=) Z#ZBRBLT Armadillo AT YA R—=)LLTLIEE W,

AV AM=I)LRIC ~/mkswu T« L7 NYLLTIC3 % mkswu. conf &, 87 7 )LD swupdate. * Z 73
CEBWVWESICLTLEE WL,

3.3.6. 1 —H"—&%
Ty hY—0F0 /BEESHBOI—F—ICH LT, BAZATOREABT—4 QREPAL

BHNSEZREITITEY—EARE, IV -BRIDERABY—EXZRFEHIENTERT, U—
EXZzRF2eHiciF. "7y h~N—077/ Armadillo U b IC2—F—EFZTI2RENHD XTI,
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1-Y—BRTBERDESBY—ECRERF BT ENTEET,

- BRARPEm E DEBEBENDORE - Bl
- BAZERTOREART—FDF o O—R
- BREEBON=T 37y TIHESEBFIRFTO A S TEc
- ZEERICETIREEI T PRV MNEOHBH S LS

i o

HULIE. TPy hY—2F727 ./ Armadillo b1 by Z2ELEE 0,

7w =257/ Armadilo Y1 k

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

3.3.6.1. BARGEH®

1-Y-BRETHIC. BARRERTZIET. WBAZATOREABMT—4, 25 YO—RT
BTENTEDLSILRDET,

BARGBEFROFUWFIRIZUTO URL Z2 SRS 0,

Armadillo-X2 BEA B R&&%

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

34. )\—RO 7Dt
Armadillo-X2 OEREL R EEER LD DEEREHERICDODWTEHBALEX I,
34.1. EEERBRT—YIcOW\WT

Armadillo-X2 D& EEEERFET—7 %2, "7y h~Y—277 ./ Armadillo 1 by 5 TEAEMR
TOREAET—4, EUTY I YO—RABETIT D TTHERLL L E LY,

342. BH /1 X

HDMI « » %4 —7 £ — X (CON8)IZ 7+ R 7L 1 Z i L BA P, MIP-CSI A ¥4 —T 1 —2
(CON10)Ic T X Z %L L IIBAIC, B/ XPHBICBZBANBDET, Wi/ A ARSI
HIT. UTONEHP MR T

- Y=L REOT =TI EERT

- T T IVRBRETERT 2
343.ESD/EY—Y

Armadillo-X2 @ ESD itttz LS € B fcoic, UTOMENIHRNTT,

- Armadillo-X2 Z &R EFICHMAG. GNDEEN) £ LB UETHEEREY %

- EEEREEBT S



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

Armadillo-X2 &R~ =17l R

Armadillo-X2 [ICER I N T —TILHDENMCBEET 2 LS BREBRIETIE. T—TILICEBAULKE
H—IEDAMNLAICEDA VI =T 2 —ALBHIRIEINDZBENHDEIT, A ML INDEER
FEEBICiE. ATOREHRENTT,

. BENMEEE D GND Ez Rk 3

- VLR EDT—TILEFERT S
3.4.4. 1R&

SoC(ERZED IC1) DIADRENE SHE, ERRRICLDEWXT DT, +HRREFHAD L., &
BE<CEE W, SoC DRENRED QOCU EICGBHEIF. MAT DI EZHERWLET,

SEFXTIC, THFHDIHBAIC SoC DREEED Q0 CZBZ 2D I & ZHRL TVWET,

- BEiREE

- FEERE: #9165°C

- microSD/HDMI/USB3.0/LAN EifE

Armadillo-X2 OREIBERED LRIF+70°CE L TWETH. THIFTEREDBEDEBELRDET,

- BiRE T — IR (RERS — R~ B D)

- microSD/HDMI/USB3.0/LAN EifE

AT a3y —RA(E&EBH)IF. SoC DBZ T — R ICCEI T THRAITIBETHKITLTEDET, @
11%?%125;(\@7—%&‘% TR DBZAEIF. 6.28.1. Armadillo-X2 A 7Y 3 7 —A(&BH), %k

SoCimlce—hY Y IBEERDN(P2.5mm x 2)ZEFHL TWKI DT, E—h> VIS DKE
BHARETT, WEICDEXRL T, "3.4.9. PIRK) Z HERILE L,
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Armadillo-X2 Tl&. JBEL > —7 CPU(Arm Cortex-Ab3)ELEE.
SoC(ANAMIX RER):REZRIET DI EMNABETT, mEL VT —DFMH
L ICDEXLTIE. T6.17.7. BELY T —DHIk %= SRRV,

Armadillo Base OS [CIZIE#T., CPU ¥ SoC OREZ7O7 74UV T93Y T M0 7HESE
INTWVWBDT, REXRFHCRTILTLIZET W, ML T6.17. BfEdR D Armadillo DREZAIET 5,
SR UTLLEZ WL,

3.45. CON11(aaR1 > ¥ —7 = —2X)

CONT1 (FHEBEINRAD A > 5 —T7 1 —XTY, BBOEE(YILFIL I R)Z2HD, i.MX 8M Plus
DIESHEMNMERS N THE D USB. GPIO, SPI. UART. CAN. 12C. PWM, 12S. PDM MIC D
BELRT 2 LN TEET, &Koo BEARAE Y (VINE DERHET 52 & 6THETT,

Armadillo-X2 ®/\— KD = 7&K T BRICIE. EICZDIRA VY —T7 1 —RICEHRELTW Z &
lciahb x99,

CON11. CONT4. CON15 OEES 1 >~ (VIN)IZiEREEShTH 0. A
CEEEMHBETEEETEE Ao

& 3.6 CON11 B&HIx/ 57 &edmIAxRT 76l

& B X—AhH— f5Z
BHI1xv Y 6130xx21121 [ Wurth Elektronik FAREMR SAMRT 1 KHD)
HEaAxyy 6130xx21821 [l Wurth Elektronik -

lElxx ITIFEVEMNAD T,

% 3.7 CON11 f§=5E%

EVES Evs 1/0 e BEJI—7

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

2 VIN Power ERAES(VIN), CONT4, CON15 &+@ -

3 GND Power EIR(GND) -

4 GND Power EIR(GND) -

5 12C4_SCL In/Out IERAHE A, iMX 8M Plus @ 12C4_SCL & VDD_1V8
v, CON9 7 EvicHEi: EiRET 4.7k 7L
77

6 ECSPIT_MISO In/Out IERAHE A, i.MX 8M Plus @ ECSPIT_MISO VDD_1V8
k=22

7 12C4_SDA In/Out IRERAH A, iMX 8M Plus @ 12C4_SDA & VDD_1V8
>, CON9 8 EvicH#Ei: ER ET4.7k 7L
77

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

9 ECSPI2_MISO In/Out IERAH A, iMX 8M Plus @ ECSPI2_MISO VDD_1V8
s

10 ECSPIT_SCLK In/Out IERAHE A, iMX 8M Plus @ ECSPIT_SCLK VDD_1V8
B TR
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FFiR

(V2= Eyv£ 1/0 Sz EETIV—7
11 ECSPI2_MOSI In/Out EEEAH A, .MX 8M Plus @ ECSPI2_MOSI VvDD_1V8
g ret =2
12 ECSPIT_SSO In/Out EEALH. .MX 8M Plus @ ECSPIT_SSO VvDD_1V8
vy Ic i
13 ECSPI2_SCLK In/Out EEALS. .MX 8M Plus @ ECSPI2_SCLK VvDD_1V8
g ret =
14 SAI3_TXFS In/Out REAHS. i.MX 8M Plus @ SAI3_TXFS & VvDD_1V8
IR
15 ECSPI2_SS0 In/Out EEAL A, .MX 8M Plus @ ECSPI2_SSO VvDD_1V8
vy IiciER
16 SAI3_TXC In/Out EBEAEA. .MX 8M Plus @ SAI3_TXC > VvDD_1V8
g3
17 SAI5_RXC In/Out REAHA. iMX 8M Plus @ SAI5_RXC Y vDD_1V8
(g5
18 SAI3_TXD In/Out EEALH . iMX 8M Plus @ SAI3_TXD v VvDD_1V8
te3)
19 SAI5_RXDO In/Out REAH A, .MX 8M Plus @ SAI5_RXDO & VvDD_1V8
VR
20 SAI3_RXD In/Out fEBEAE. iMX 8M Plus @ SAI3_RXD v VvDD_1V8
(g3
21 SAI5_RXD1 In/Out EEAH A, MX 8M Plus @ SAI5_RXD1 & VvDD_1V8
IR
22 SAI3_MCLK In/Out EEALA. .MX 8M Plus @ SAI3_MCLK & vDD_1V8
VTR
23 SAI5_RXD2 In/Out EEEAL A, MX 8M Plus @ SAI5_RXD2 & VvDD_1V8
VICIER
24 GPIO1_1015 In/Out REALA. iMX 8M Plus ® GPIO1_I015 & VvDD_1V8
VBT
25 SAI5_RXD3 In/Out EEALS. .MX 8M Plus @ SAI5_RXD3 & VvDD_1V8
VT IER
26 USBDM_DN2 In/Out USB 2.0 —%(-). USB HUB &M T iMX -
8M Plus @ USB2 (C#E5
27 SAI5_MCLK In/Out EEALA. .MX 8M Plus @ SAI5_MCLK & VvDD_1V8
VT
28 USBDP_DN2 In/Out USB 2.0 ¥—% (+). USB HUB 2T i.MX -
8M Plus @ USB2 |5
29 SAI5_RXFS In/Out REAH . i.MX 8M Plus @ SAI5_RXFS VvDD_1V8
VB
30 VvDD_1V8 Power EEE 7 (VDD_1V8) -
31 VDD_5V Power BIRH(VDD_5V) -
32 VDD_5V Power EIRHH(VDD_5V) -
33 GND Power EIR(GND) -
34 GND Power EIR(GND) -
TR C= DIEEEDEHHIC D EE LT, TArmadillo-X2 YILFFL U A%k,
[https://armadillo.atmark-techno.com/resources/documents/
armadillo-x2/manual-multiplex]Z S SB f2 3 LY,
=

3.4.6. #3R/R— N DEXE

Armadillo-X2 DIEERA > F —7 = —X(CONTIClF. BROEEEE > cEBBEMNERINTED.,
KRR TR EBER SR DB BET I,

IR VY —7 2 —RICEK T 2ERZRE I SROHRFEICOVT, HBALEXT,

83


https://armadillo.atmark-techno.com/resources/documents/armadillo-x2/manual-multiplex
https://armadillo.atmark-techno.com/resources/documents/armadillo-x2/manual-multiplex
https://armadillo.atmark-techno.com/resources/documents/armadillo-x2/manual-multiplex

Armadillo-X2 &R~ =17 Bk

3.26 Armadillo-X2 OIE/RA V7 —T 1 —R

346.1. EVFYHALY

Armadillo-X2 Tl&, & 2.2. £tk DILRA VI —T —ADMWMICH B EED DEREILRTE X
Fo 12U, CZICEREHDIREIZ. BENICHEZZID A TLFETDRAETI DT, HEBHEEN
INRTERTESZHE. TArmadillo-X2 ¥ILFTL U Xky TREITZ2RDENH D FI,

NILFZ7L U ZAEXTIE, FBEVICEID Y TRREREEDMIC. Uty NMEDESRE., 7ILT7 Yy 75
DU OB EEDEREERIT D ENTEEXT,

RIELBED MR RN ELRIBEIE. NXP Semiconductors Dik—AR—I M54 > O— RAJgE
7. Fi.MX 8M Plus Applications Processor Reference Manuali. Fi.MX 8M Plus Applications
Processor Datasheet for Industrial Productsy % CHEZE 2T W, Armadillo-X2 BB DIEHR % R
T, BIEFETICHDELRBRIEFINSDYZ2T7IIC, IRTEHINTVWET, BRLPIT VL SIC,
NILVFZTL U RAERNY 345 CONTT{HLERA VY —7x—X); ICIMX8MPlus DE>Y&Z»IY ~O—
T—ZELHLTEDEITDT., BIESTFARALLLESI L,

Armadillo-X2 ¥ILF 7L 7 ZAFkiE TArmadillo-X2 ¥ILF 7L U A%,
[https://armadillo.atmark-techno.com/resources/documents/
o armadillo-x2/manual-multiplex] 5% 7> O—R L TLZE L,

3.4.6.2. &SR

Armadillo-X2 DR — K Z %519 2BO#EFIRIE T 3.27. Armadillo-X2 DiLRMA— KFl; @
EHEDTY, IRMA—REIICEY YTy hZEFEEL T Armadillo-X2 &L £ 9,

—RNBEYY Ty hZERELIGE. RERSEH 1Tmm £BDET, LAN IRXIIDES
13.5mm TI DT, LAN IXI 5D LICERZERDZEFTE XA,

IRAR— REERIC. ¢2.3mm ORNZ 3BFAARLTED. M2 DAR—Y—&R U ZEHRAE T,
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X 3.27 Armadillo-X2 OiLEER— RFl
o BARNRUO. Pyyv, AUV Ty v (M2, L=6mm) x 6

® SEXX—T(M2. L=11mm) x 3

EROFEDECOETHEUTIE, 13.49.1. BiRFHRE, &HRLES WV,
3.4.7. [EIE&E&ET

3R V4% —7 T —X(CONT1) 2 EAY 3OS EEBRE BN LE T,

SEZMOEIIEEZRILET Z2EDTIEHD FR-A, EEOF7Z TUT—2 3V
TtH+oRiHaEBEWVWWLET,

34.7.1. R4y F, LED, YL—

AAYFPLED, UL —%ZHRY %%E(E. GPIO ZEID Y TEY, GPIO ICEID ¥ THIRERE VIS

BHDEIDT, TINTY T/ TINIT IO IBEBMOBEEEELNILEERL T, FHITZEVZRELT
Or-19%

hRA > 5 —7 z—RITIE iIMX 8M Plus DEESHRHIEEERSNTVWET, HERFICKL SAERE
BOWEZR S fch. X1y F & iIMX 8M Plus OFIc. ERGIRENZFZE RIS cz2HIIHL
E3CI

LED. UL—IZ GPIO EY TEERBTEIIC S VI XYEZRBL THREL TR,
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VDD_5V

VIN
y_\ LED Relay
AN
[ OutputPort >
Switch
—
< Tnput Port _I_ ° ©

3.28 A1 v F. LED, UL —##fHl
3.4.72. BR
iR > Y —7 £ —X(CONT1) M SHRERR— KA, 12V BE(VIN), 5V EIR(VDD_5V). 1.8V E
IR(VDD_1V8)ZH AL TWET, ZDMOERNDEDRIGEIE. HIENBHISAHT SH. DC/DC 3
YIN=%, LDOFTHEML T LS W, 33V EIR(VEXT_3V3)%Z 33V B RENAM VT —Tx—2R
(CONIB)ISHALTED, CE5%ZFBITBHIEHARETT,
BRY—T VX BABRICDEXL T, 13.4.85. EREROER Z RISV,

BVEREAAMYHY—Tz—X(CONIB)D 1. 2 EVIFIREKRA V5 —
7x—X(CONTT)D 33, 34 EVH5 2.54mm ERCTEREL TWEY,

00 o
VDQrsv R +3.3V
1 - . 9 YN
I l VI 2 l [ l BLM18KG121TNTD
==10uF==0.1uF 4 Z==10uF ==0.1uF ==0.01uF
VDD_1v8 veur
/o)
6 S 2 2
CE Z Z ncf2x
10k % o 9
| o XCL214B333DR
T 0.01uF

3.29 DC/DC O v /\—%[E&(VDD_5V A, 3.3V 1.5A H1)fl

X 3.31. ERCIFEDER DAY —T7 1 —RA&(Ext. I/FHF)OEEICIEARIIEULLLIE/ M1 X T«
I DEREREZRKEE LULTRHULTWET, £, NT—XA VY FDTICIE, INT—XAYFD
BIREREEZEREAMEE UTCEH L TWET, AAYFUILxa L —YDHEBEAHEBITLES o,
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R

AV —T1—AIRTCOBKRKEFTERBEITLZCEFETEEFA, TNERODAI VT —T T —IAN
DHBOERMIGEIILUTOERS D TT,

R3IBRAVY—T —ANDERMEH

HmES 1Y9—T1—R% EESIL-TF EiAE
CON4 USBAv5—TJ1—X1 USB1_VBUS 900mA
CON17 USBAv9—T7x—X2 USB2_VBUS 500mA
CON10 MIPI-CSI > 5% —7 = —2X VEXT_3V3 500mA
CONT1 RA VI —T7—2R VIN ANBIRICEKE
VDD_5V 1A
VDD_1V8 500mA
CON16 33VEREAIVYI—Tz—X VEXT_3V3 500mA

BESER 77U T—avicLh, REBTHEI 2EMERKES<ED
DEITDT, BFRIED L. HHIGERDEKFTZ1TR>TIES LY

3.4.7.3. LR)LZEH

WRA > 5 —7 2 —X(CONTT)DILRABENDEYDEEL NILIF 1.8V(VDD_1V8)TY, ERDEE
LRILDTINA R2E# T 558 (E. LNIVERNREERDEI, CON11 [ VDD_1V8, VDD_5V
>, CON16 IC VEXT_3V3 EVYHHH XTI DT, BETERLLS W, LRILERIC (. L5 ED
D, IETHDRE., BEKE. RSATRIZEEZERL. BUBBOEREL TIEE W,

VDD_1V8 +3.3V

vDD_1v8 : . +33V
0.1uF 0.1uF
47k $4.7k $4.7k 4.7k; ; ;; 47k 347k 347k 347k
1 _[vref A vref B| 11
GPIO_AT g Al B1 ;0 GPIO BT
GPIO_A2 7 A2 B2 5 GPIO_B2
GPIO_A3 B A3 B3 = GPIO_B3
GPIO_A4 A4 B4 GPIO_B4
VDD_1Vv8 &
To Armadillo 12 | EN 5 To expansion board

{ 10k ©| LSFO204RUTR

] 3.30 1.8V «— 3.3V WAHR L NJLEHE R DF

FELALEEIC &4 1.8V «— 5V THEMTETT,

87



Armadillo-X2 8#&~¥ =27

FFiR

3.4.8. BVt
3.4.8.1. I HRKER

% 3.9 ENBAER

IEH o= Min. Max. Bifi] 5%

BIREE VIN -0.3 13.2 \Y -

AHAEBE VI,VO(VDD_3V3) -0.3 OvDD+0.3 \Y OVvDD=VDD_3V3
VILVO(VDD_1V8) OVDD=VDD_1V8
VIVO(NVCC_SNVS_1 OVDD=NVCC_SNVS_
V8) 1v8
VIVO(VEXT_3V3) -0.5 7.0 \Y -

USB vV —IEREE VBUS_CNSL -0.3 5.8 \ -

RTC Xy o7y JTEREE RTC_BAT -0.3 55 \Y -

B(EREEHE Topr -20 70 °C wERLEZE

A

B RARERIE. HOS5DBERRAEPHBRINRICENT, BRTHEBAT
FRSIRMETT, EEEDEICTHUTRBZD > TEALLS W,

3.4.8.2. #ERENESM

= 3.10 HEREERH
IHE i Min. Typ. Max. B HE
BREE VIN 10.8 12 13.2 V -
USB av VY —ILEREBE VBUS_CNSL 3.0 - 5.25 vV -
RTC Ny o 7w J7EREE RTC_BAT 2.4 3 3.6 V Topr=+25"C. MIHEh:
CR1220 %
3.4.8.3. ERE A
* 3.11 BRE AR
IEH Eois Min. Typ. Max. - Fivd il
5V &R VDD_5V 4.85 5 5.15 \ -
USB1_VBUS
USB2_VBUS
HDMI_5V
3.3V ER VDD_3V3 3.135 3.3 3.465 V -
VDD_SD
VEXT_3V3
1.8V &R VDD_1Vv8 1.71 1.8 1.89 \Y -
NVCC_SNVS_1Vv8
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3484 AHNA V5 —7 —ADEIIHILERR
& 3.12 ik A E Y DEXKILHR(OVDD=VDD_3V3, VDD_1V8)

IEH Eik= Min. Typ. Max. L= Hivd &5
N LRIVEAEE VOH 0.8xOVDD - OovDD \ IOH =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOH 0.8xOVDD - OvDD \Y IOH = 2/4/8/12mA
(VDD_3V3)
O—LANJLEAEE VOL 0 - 0.2xOVDD \ IOL =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOL 0 - 0.2xOVDD \Y IOL = 2/4/8/12mA
(VDD_3V3)
N LARILAAERE VIH 0.7x0OVDD - OVDD+0.3 \Y -
AO—LARILASNEE VIL -0.3 - 0.3xOVDD Vv -
Pull-up 141 - 12 22 49 kQ -
(VDD_1V8)
Pull-down &4 - 13 23 48 kQ -
(VDD_1V8)
Pull-up &1 - 18 37 72 kQ -
(VDD_3V3)
Pull-down &3t - 24 43 87 kQ -
(VvDD_3V3)

& 3.13 IERA A E Y OBESKREAR(OVDD=VEXT_3V3)

IHE i Min. Typ. Max. Bify &%
N LAXRILVHAETR IOH - - 0.7 mA -
O—LANRJVHAER IOL - - 1 mA -
N LXRIVABERE VIH 0.7x0OVDD - OVDD+0.3 \% -
O—LANJLAAEE VIL -0.3 - 0.3x0OVDD \% -

3.4.8.5. EIREIKDER
Armadillo-X2 OEREIEOER I "X 3.31. EBREIEDOER DEEDH T,
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Power Input1 VDD_5V NVCC_SNVS_1V8
CONT4 = DC/DC @
Input Current
3A(max) 4Ax100% / 4h VDD_ARM
Power |npu[2 4A x 200% / 5s Output Current =
CON15 1pin = 4Ax300% /0.2s  6A(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
@
Ot LDO EtgeHrYet
GPIO4_1019 —| EN
Power VDD_SD SDI/F
e CON1 4pin
GPI02_1019 —®| EN
Output Current 200mA(max)
Power USB1_VBUS USBI/FT
¢ Switch CON4 1pin
GPIO1_1009 —¥{EN
Output Current 1A(max)
Power USB I/F2
? Switch USB2VBUS o CON17 Tpin
GPIO4_1001 —®{ EN
Output Current TA(max)
VBUS_CNSL USB CONSOLE I/F
UART/USB = CON6 1pin
HDMI I/F
¢ :‘mi}: 2 HDM) CON8 19pin
VDD_1v8 —M EN
Output Current 400mA(max)
Output Current 1A(max) MIPII/F
© CONT10 15,30pin
Ext. |/F
gu(gutgurrem Zi(max b CONT1 1,2pin
Omput Currem 3A(max) CON11 30pin
[ 3 utput Current 3A(max) L. cont131,32pin

Output Current 2A(max)

3.3V Power Out I/F

9
f

I I I I RTC_BAT

RTC

CON16 2pin

RTC Backup I/F
== CON13

X 3.31 EIREEEDHEA

ANBENVINZEBRIC TEREREICERL,. AHPERELVRZAI VY —T7 1 —XITHIBELTVWET,
EAVI—T1—APRAYFUT - L2 L—YDBEREHEREEZEBZ LWL SIC, NEPHESS D

fit. HHGERDEREZ1Ta> TLIES W,

NEA 2T —T 2 —ANDERIZCPIO ICE DAV ATHETES L SICB>TED ., FREBIFEIF

AT7F BT ABALLTETT .
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BREY—TVRF R332 BRY—T VX DEEDHTT,

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 332 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)Z Il 9 5 &, VDD 5V, NVCC_1V8 DIETERNIZETHID XTI,
3.48.7. Yty MEIROERK

Armadillo-X2 Ut hEIEO#ERIE 'K 3.33. Uty hNOlEO#ER, OEED TI,
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PMIC_ON_REQ °

i.Mx8m | J2C2
Plus WDOG_B

> PMIC

P

POR_B

X 3.33 Uty MEIROER
3488. Yy bhI—I VR
Uy b=V RiF T334 VY hY—T VR DEEDTT,

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

K334 Vtey ko=

Armadillo-X2 D/\— Rt 7Yty hclE, 12Clc&kad Uty KB, 93y FRyIHI4T—IcLD
Dy kB £,

IRT=XRIAVNICH, N=RUz7Uty hEHRHT SE. PORBESZT7Y— U TERA
7Y— Y 2% L. VIN. VDD_5V. NVCC_SNVS_1V8 N DERZIKTLE T, BRA 7> —
TV AN 5 fo 250ms RICERA VY — T Y RERAL. BRABRAINET,
3.4.8.9. SR H 5 D EIRHE

S UTLEA LT Oy TS QBRI

UZLTA L0y Y DEIDRAMESE. .MX 8M Plus ® ONOFF £V I NTWET,

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

»
>

i.MX 8M
PMIC
Plus

POR_B

A

3.35 ONOFF [BIE& 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,

R 314 A VRRE ATREZVDEZT B0 Low L RILRRRIE

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 3.36 ERFINE

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 RICDWTIE, T6.28. A7y av iy =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 RFEICDWTIE, 76.23.2. Linux 1—XJ/LZEIL
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) =% > >~
A—RULT, ROAY Y REETULET,

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

ROAX YV REZEFTLTC, 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 %A VA RN—ILUE T,
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[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 3.37 at-dtweb DIEEIFIA

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

[ 3.38 /R— RBERHEH
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 3.39 Linux 71—XI7« 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

3.40 at-dtweb EEIEH
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3.5.4. Device Tree ZHAYIA X

3.5.4.1. B&BED IR
Ry o7&ROY 7TTWEYS, BEELELD rAvailable features; HSEMIC LW

EEDREIR I,

eex RS v 2L, BEARAO TArmadillo-X2, oB&ICELE

CONT11 8/10 E>%& UART3(RXD/TXD) ICEEL XY,

vickAOyZ7ULEd, flELT

AHEEINBRES N TLWERWEVITIE GPIO DHEENEIDHTENFKT,

Device Tree Editor ¥ Save 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, 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

CAN
ECSPI
12C
PWM

UART
l UART3(RXD/TXD) [ I

UART3(RTS/CTS)

UART4(RXD/TXD)

UART4(RTS/CTS)

3.41 UART3(RXD/TXD) ® RS v &'

Device Tree Editor %/ 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

K 3.42 CON11 8/10 E¥~NDkOy
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3.5.4.2. (F5 B DHER

BEARO "Armadillo-X2) ICROY7ULTRELIEEYZED ) v I T2 EETANRRENET,
EDEVYNEDEFTICRIGLTVWEDNZHERIT DI ENTEXT,

& LT UART3(RXD/TXD) DIES&ZHRLET .

Device Tree Editor H Save g Reset configuration

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

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

Available features Armadillo-X2

[ 3.43 E5&DHER

BEEYVZEIVV YIS EBERDRRICRED KT,

=

3.54.3. 70/\7 1« DRE

WS OO DEBEICTONT A ZREIT B ENTERT, BEARD "Armadillo-X2, (SFER U 7t
AV vI3BE. BEAETD Propertiesy S 7ONT 1 ZBIRT D ENTEXRT,

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

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

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

Available features Armadillo-X2

CAN
ECSPI
12c
PWM

UART

clock-frequency = 100000

Apply

X 3.44 70/ 7 1« DRTE
RELEZONRT s ZHEEIESICIE TApplys Z7Uyv o LET,

Device Tree Editor 2 Reset configuration

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

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

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

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

EGSPI

12C
PWM

UART

clock-frequency = 100000

3.45 70/\7 1« DRF

3.5.4.4. BAREDHIBR

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

Device Tree Edito

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

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

Available features Armadillo-X2

ECSPI

12C
PWM

UART

3.46 £ T DHEEDHIBR

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 3.47 I12C5(SCL/SDA) DHIBR

3.5.45. Device Tree D7 71 ILDERK
Device Tree D7 71 )L =59 % (CiE. BEALD Save; Z27Yv o ULET,
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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

3.48 DTS/DTB D4Rk

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

Device Tree Editor

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

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

Available features

Device Tree editor

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

X 3.49 dtbo/desc DERKSTET

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

at-dtweb. desc

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

3.50 /boot/overlays.txt DZEEHI

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

©® overlay ODETOROHICERELET,

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

(6]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

ftinclude ”imx8mp-pinfunc.h”

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

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

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

3.51 DT overlay % 1ERk 9 24
BRELEA—FRILDY—XT1 LI KNJICADET,

DT overlay ZEJLRULE T,

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

O 066 00600

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

36. 1YY =7z —ADERTEET/INA ADEHSTIE

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

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

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

ELEh

Armadillo ZBWHREICADHRIIC. ARITEZVATAICERTZIZVDEDOSHZEAT/INA A EIDY

1IVITERULTIBEERT,
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FFR

X 3.52. Armadillo-X2 01 >%—7 xt—X, I Armadillo-X2 D& A VT —T 1 —ADME%=.
r'x 3.15. Armadillo-X2 1 4% —7 1 —XA—&) L&AV I—T 1 —ADHEEZRLEX T,

_CON17_
CON13 CON10 ﬂ ﬂ
= 15 1
V&) , = { }0©
= ' CON16
W © &
LED4| o o coNm
P!
© Back Side
| CONT
1 | CON15
[} I
O I I
:) l ﬂ ﬂ Y UﬂU :. oo _: =
CON3  CONS8 CON4 CON6 LED3 CON14 SW1
3.52 Armadillo-X2 D1 % —7 z—X
% 3.15 Armadillo-X2 1 ¥ 9 —7 1 —X—§
BaES AV —T 1 —RE ik X—H—
CONI1 SDAVH—Tx—2R DM3BT-DSF-PEJS HIROSE ELECTRIC
CON3 LANA Y5 —Tx—2X 56F-1304DYDZ2NL YUAN DEAN
SCIENTIFIC
CON4 USBA>v%—71x—RX1 GSB311131THR Amphenol ICC
CON6 UsSBavy—IJIl4v5—7x—2X UB-MC5BR3-SD204-4S-1-TB J.S.T.Mfg.
NMP
CON8 HDMI A > % —7 1 —X DC3RX19JA2R1700 Japan Aviation
Electronics Industry
CON10 MIPI-CSI A >%—7 z—2X 1-1734248-5 TE Connectivity
CONT11 HRA VY —T—R 1 61303421121 Wurth Elektronik
CON13 RTCNXy O Py T4V —T1—R BH-44C-5 Adam Tech
CON14 BRAAA VY —T 2 —X 1 PJ-102AH CUl
CON15 BRANA VI —T 11— 2 S02B-PASK-2(LF)(SN) J.S.T.Mfg.
CON16 3VEREHAVY—T—R 61300211121 Waurth Elektronik
CON17 USBA>9—Tx—X2 SS-52100-001 Bel Fuse Inc.
JP1 REEBT/INA REREY v v/ 61300211121 Wurth Elektronik
SW1 1Ay F SKHHLUAO10 ALPS ELECTRIC
LED3 J1—H%—LED L-710A8CB/1GD Kingbright Electronic
LED4 EIR LED SML-D12M8WT86 ROHM

A

& 3.15. Armadillo-X2 1 4 —7 1 —XA—&, ICIIEPRDEE, kEE
ZEHd, BEHAELRRUEBZLH L TWET, BFTORFICESES
NTWBEBROERBERICOD=TXELTE. "7y h~¥—2 77/ Armadillo

YA,

EHMALRER LV EERERZ CHRBLI W,

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

MTTR &7\ ROEBHFE HEROERFECOVTRBALTLEET,
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3.6.1.SD h—RZERAT S

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

3.6.1.1. \—R 7 = 7{ttk

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

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

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

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

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

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

Ev& Ev& 1/0 i

5

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

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

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

4 VDD_SD Powe EIRE S (VDD_SD)
r

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

6 GND Powe EIR(GND)
r

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

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

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

microSD A—RZ#EAT S &, X0Ov NHNEDIHF
NROEUET, 5loFZETHEIET S R[gEHEN T
SVWETOT, BIOIFWCIETEELIEE W,
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& 3.563 CON1 microSD 20w kb RO KZW EDEE
=y

3.6.1.2. FAAE

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

CONT IZ microSD A—RZEAL TLEE W,

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

set_image docker. io/alpine
add hotplugs mmc ‘)

add_args --cap-add=SYS_ADMIN (9
set command sleep infinity

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

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

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

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

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

ANL—=YDFERAECDOVWTIE, T6.15. AL —YDEE) HHDOETSRLTLIIESZ W,

3.6.2. Ethernet #{#ER9 %

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

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

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

. BfEE— R: Full-Duplex(£ =), Half-Duplex(: = &) 4
- Auto Negotiation H7R— k
- F U FPBRATR— K
- Uy IBEYR—bk
A5 —T7x—AE  CON3 (& T0BASE-T/100BASE-TX/1000BASE-T [c#dis Uz LAN o >~
(CON3) H—T71—RTY, H7T) e lEDA—YRY NT—TILEHERKT S
ZENTEET, AUTO-MDIX HAEZEH L TH D, AL—bT—T )L
FrEIORT—T Iz BBRHL CEZERTFEUDEZIET,

£ 518X Ethenet PHY(88E1512-A0-NNP2I000 Marvel) # & B L T
i.MX 8M Plus @ Ethernet MAC(ENET) IC#EmS N TWET,

# 3.17 CON3 {55 #c%! (10BASE-T/100BASE-TX)

ey Evg 1/0 AR

H#5

1 LANT_TX In/ EET—F (+)
+ Out

2 LANT_TX- In/ FEET—H(-)

Out

3 LANT_RX In/ ZET—Y(+)
+ Out

4 _

5 - -

6 LANT_RX In/ ZET—Y()
- Out

7 - -

[411000Mbps(1000BASE-T) (& Half-Duplex (CFEXIETT o

109



Armadillo-X2 #&~¥ =27 )L

FFiR

3622 . V7 U7 HR

XYy RNT—=0F
VA VS

3.6.23. #AAE

XY NT—UDERE

1/0

7 3.18 CON3 {5#c%! (1000BASE-T)

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

SPEED LED

LINK/ACTIVITY LED

S
i

[E—

X 3.54 CON3 LAN LED Eci&

- ethd LANAM Y5 —T7z—X 1)

HEICDOWTIE 38 Xy hT—2

axX AE ] %%;‘7\:‘? LJ—C < fc’f\.é (AW
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3.6.3. USB /N1 XA Z AT S

3.63.1. \—RJ 7t
- USB /R k

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

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

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

. USB /\T

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

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

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

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

- Super Speed(5Gbps)

- High Speed(480Mbps)

- Full Speed(12Mbps)

- Low Speed(1.5Mbps)

#z 3.20 CON4 E=5Hc7

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

&=

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

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

7 GND Pow EIR(GND)

er

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

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

AT =T 1 —AERR CON17 (2 USB 20 iUz USB A5y —T7 1 —ATY, EFKIE
(CON17) USB HUB BT i.MX 8M Plus ® USB O~ k O—Z (USB2) IC #i5%
INTWXEY,

USB 7/ X ([Z#tig S 2 E|IR(USB2_VBUS)IE. i.MX 8M Plus @
GPIO4 1001 EYTHIEIL T& D High LNILEHATERMNHEHGES
. Low LNRNILEATERNMIMISNE I,

- T=YERXE—R
- High Speed(480Mbps)
- Full Speed(12Mbps)
- Low Speed(1.5Mbps)
% 3.21 CON4 553!

ey Ev# 1/0 il

&S

1 USB2_V Pow BIRH A (USB1_VBUS)
BUS er

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

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

4 GND Pow EIR(GND)

er

36.3.2. V7 hUx 7tk

TINART 7 - AERUYTFTNAZADFERF. T/N\A XZRB# L IEEFT/dev/sdN (N (F'a'h 5 DiE
1L B ERDET,

- NOTIRARDZERF. 7700723V TINART7AILERD T,

3.6.33. ERAE
AVTFRTEETZ 7 7UT— 305 USB BEROT/\A RERS DRI DV TRUET,
- USB ¥ U ZIL7/NA 2= RS

USB YU ZILTINA A2 AT FANSIKSIFBEICIE. Podman O X—IMNS AV T+ Z/ER
9 BFRIC add_hotplugs IC ttyUSB ZRRET DMEMNH D T, CDRFEICKD. AT FHEEE
ICUSB YU 7ILTNA Az EHREUBETHEULLREINE T, UTIE. alpine 1 X—IHh5
AV T+ %=1ERd 56T,
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[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
34ch0e60d6274ac1df87aed58a461bcf56d0c117c4d377af130605ea399e0950

355 USB YU ZILFINA R/ S FcHD AV T FHERH
AV TFARICAD, setserial ANV RZE> TIREDEKREZHERIT S ENTEET,

[armadillo ~]# podman exec —it usb _example sh
[container ~]# setserial -a /dev/serial/by-id/usb-067b 2303-if00-port0
/dev/serial/by-id/usb-067b _2303-if00-port@d, Line 4, UART: 16654, Port: 0x0000, IRQ: 0
Baud base: 460800, close delay: 0, divisor: 0
closing wait: infinite
Flags: spd normal

X 3.56 setserial AY > Ric k3 USB 2 U ZJLFT/NA REREDHESEH

AVTFFANSDTFTI/INA ZDIEFEICIE /dev/ttyUSBN ZFERT B EHTEEFITH. F/INA A&z
HIBIAIVTICE>TIEN DEIEDLBAEENGBDET, CDHLEELEDHIDKSIT /dev/
serial/by-id/ FICHD T 7AILEIEET S & CHEEICENDT/INA A 2FRTLZENTEET,

- USB iXZZk’K>

USB AXZ%# AT FRNSIKSHEICIE. Podman DA X =I5 AV T+ EERT BERIC
add hotplugs |C videodlinux ZBET IMENH D XT, TORTEICKD., IV TFiEE%Ic USB
IXZZEHRULLBEETHEULLRH#EINE T, LITIE alpine 1 XA—=IHNs VT FZ/EHKT 3
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’
ffe06090b45826ccOb1c7710e9e850ba9521d36b70de4288d0dfelfe91a35632

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

[container ~1# ls /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DA8CAF-video-index0
/dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DA8BCAF-video—index0

3.57 USB AA S ZH/kS fcdbD > T FH1ERBI

GStreamer R EDVILF AT AT IL—LAT— LA EDLEZ 2 E T, USB I XTH 5 DMK
DFxFv TFvHEIEEELRDET,

AVTFANSDTINA ADIBEICIE /dev/videoN ZFEAT BRI EHTEEIN, T/INA X &S
FTBIALIVTICES>TIEN DENELZAREENRH D EFT, CDcH LELEDFID K ST /dev/val/
by-id/ FICH BT 7AILZIBET D& THREICBRNOTNA A2 ERAITZENTEET,
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- USB XEUZEES
CZTlE, USB XEYZIZSAHEICDWT 2 DDBZRLET,
cRAMNOSfllcYo MU USB XEVYR IOV THFHSIRD

HEDUHRZA K OSATY IV RUTHS USB XEYZIAVTFHSEKSHBEICIE. Podman
DARX=IMNSAVTF 2T BERICRA S OSAITUSB XEVZNYIYRLTET ALY
N ZEITRENGDXT,

[armadillo “J# mount -t vfat /dev/sdal /mnt
[armadillo ~1# echo test >> /mnt/sample. txt
[armadillo “J# Ls /mnt

sample. txt

K358 USB XEYZRAL OSAITYY > T34

FEDFAITIE, USB XEUZ /mnt ¥V MULFEU, UTIE. /mnt ZELU T alpine 1
XA=IMS AV T+ EERT ZHITT,

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

set_command sleep infinity

add_volumes /mnt

[armadillo ~]# podman start usbmem_example

Starting ’usbmem_example
ef77d4bfd5b04f3b8b5ddch5bfac321304fa64219a4b88c3130e45e5a14e1b3e

K359 /RRA bk OS IRV Y MEHD USB XEY 2K S fcd D > T FH{ERHI

RAKNOS IO /mnt T« L2 MU EIVTFHRD /mnt IOV RLULTWET, Chlck D,
AVTFFANSE /mnt To L7 MU ZBULTUSB XEUZKZRS CENTEEXT,

[armadillo ~]# podman exec —it usbmem example sh
[container “1ff ls /mnt

sample. txt

[container “1#f cat /mnt/sample. txt

test

¥ 3.60 USB XEVJIKERFSINTWET—5 OERH
- USB XEVZIVTFTRMNSEYIVRT S

USB XEVZIAVTFAMNSY VY MUTKSHERICIE. Podman DA A=Y N5V TF %
YERN T BFRIC add_hotplugs IC sd ZRET DHENHD £, COREICKID. AT FHiEEER
IC USB XEVZERBULBAETHEULLRBINET, MNAT. AVTFAINSIYIVRTS
e ICITBYRIEREHRET D2RENH DT, LUTIE. alpine 1 X—=IH5 AT FZER
9561 T9, #ERELTSYS ADMIN ZELTWETD,

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

114



Armadillo-X2 &R~ =17 AR

set command sleep infinity

add _args --cap-add=SYS_ADMIN

add hotplugs sd

[armadillo ~]# podman start usbmem_example

Starting ’usbmem example
387a2256530€9b35b5361ca681a99fba8f46d78b6a6ch8ecd6009624609198a8

361 USB XEVYZNYYY NS BHDIAY T FHERHDI

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

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

[container ~1# mount /dev/disk/by-label/[MYUSBMEMORY] /mnt (1,
[container ~J# ls /mnt

sample. txt

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

test

362 AVFFAMS USB XEUET TV NT B4
@ [MYUSBMEMORY] @4 id USB XEUICHEL TWBINLICEEZHRZ TSRS,
AVTFRANSNYIY NTBFT/INA ZADIBEICIE /dev/sdN ZFEHTZIEHTEEITH, Micd
ARNL—=—YFNARAZE R LU TWBBEEREICIEN DEIEDLDZERBDEFT, TDizH. USB

XEBYICINIZEREL TWBGEIE. EEEDOBHIDO K SIC /dev/disk/by-label/ TICH BTN &
FEZD7 71 %ZBET S ETHERICBHNDOTNA A%ZFERAIT D ENTEXT,

3.6.4. UART Z{EHT %

3.6.4.1. \— R = 7

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

Armadillo-X2 Tl&. USB >\ 77 JLZ#: IC(CP2102N/Silicon Labs)##H T UART2 [CHfi S TL
ESERS

7#—Xv - F—YEv AR T7or8EvYh

b - AbhvTZEYERR Tor2EY b
- INUT 7 B or F# or 73U
- 70O—%fE: CTS/RTS or XON/XOFF or & L
- BRKR—L — h:4Mbps

USB dvV—/)LA ~%—7 —Z(CONB)i& 4Mbps THIFT 3 2 £A'T
EFtHF A, USB 2U 7)LEH IC(CP2102N/Silicon Labs)DimAkR—L —
~HY3Mbps THBE T,
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YR >5—7 2 —X(CONTT)TY YU ZIL(UART)ZRK 2 IR— MNERT DI ENARETT . E5R
(& i.MX 8M Plus @ UART(UART3. UART4)ICEfRiEc N TWET,

. E2LA~NJL: VDD _1V8
A5 —7zx— CON6I(FUSBIAVYY—ILBA YT —TT—RATT,
PR
ES1EIE USB ¥ 1 7 )LZH#a IC(CP2102N/Silicon Labs)#&HE T i.MX 8M Plus
® UART O hO—5 (UART2)ICESEE N TWVWE T,

#& 3.22 CON6 553!

ey Ev% 1/0 HtEA
&5
1 VBUS_CNS Powe EIRA(VBUS_CNSL)
L r
2 CNSL_USB In/ aAvyY—IJLAUSBD~Y1+RAIES. USBIUFILE
_D- Out #a |C T
3 CNSL_USB In/ aAvyY—JLAUSB 77> REES. USB >V 7L Lz
D+ Out IC lc¥hw
4 CNSL_USB - KiE
_ID
5 GND Powe IR (GND)
r

364.2. V7 U TPER

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

3.6.43. #AAE

AVFFTHNTEMET D7 U o—a>h 5 RS-232C © RS-485 ED Y YU 7 ILBEZETO26IC
(&, Podman DA X—=IM5 AV T+ ZERT BERICRA N OS BIOT /N1 X7 71 )L /dev/ttymxcN
EEIMENHDET, LUTIE. /dev/ttymxcO ZEU T alpine 1 X—IYHN S5 AV T+ %EHRT 26T
ER

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

set_command sleep infinity

add devices /dev/ttymxc@

[armadillo ~]# podman start serial example

Starting ’serial example
3999f09d51253371cacffd68967¢90fdd5250770888a82f59d7810b54fcc873e

363 VUPINAVI—T7 x—RE{/RS OOV T HERH
AYVTFFARICAD, setserial AVY R&EFE> TIREDKREZHERIT D ENTEET,

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

[container ~1# setserial —-a /dev/ttymxc@

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

3.64 setserial AV RIcKBVVFIVA V5 —T 4 AREDRERH
3.6.5. HDMI Z={EHY %
3.65.1. \— Rz 7%

Armadillo-X2 @ HDMI (&, i.MX 8M Plus @ HDMI TX Controller, HDMI TX PHY. HDMI TX
BLK_CTRL. HTX PVI(HDMI TX Parallel Video Interface)$ & ' LCDIF(LCD Interface)ZFfIFAL T
WZEd, LCDIF (. LCDIF3 #fJBBL %X,

Armadillo-X2 (&, HDMI X571« R 7L A ANDEREAKRT,. BEEENDETR—MLTWET, Linux
Tl¥. #h2h DRM(Direct Rendering Manager) 7/8« X Bl ALSA(Advanced Linux Sound
Architecture) 7/\A R&E UTHBI S ENTEFT,

KEEE(ERE - RAMERE: 4096x2160 VL

A)
- BARyhkoOYY: 297MHz
- hWZ7—7x—< v k: RGB888(24bit)

- EE'AR ALy YT

FEEBELTWTD, BREATEAWVESABHD £, KD VIC 6] (3
RIS TH2E. BERENTEEF A,

- DAR(Display Aspect Ratio)h¥ 64 : 27 £/z1& 256 : 135 D VIC

BRe(ERHND) - YT T REEEC 32kHz, 44.1kHz, 48kHz, 88.2kHz, 96kHz, 176.4kHz,
192kHz

- FYURIVEC 2
- 7#—~w b: Signed 24/32 bit, Little-endian
A% —7x— CON8EFHDMI EAA>Y5—T7 1 —ATY,
AR
EFEEFEIEIMX8M Plus ® HDMI TX O hO—ZCEHRINTWED,

#< 3.23 CONS8 {55 Ec7!

ey Ev# 1/0 BiER
ity
1 HDMI_HPD In Ry N 7S 7%E. HEAC(H). i.MX 8M Plus @
EARC_N_HPD >, HDMI_HPD E |k
2 HDMI_Utility In/ Utility. HEAC(+). i.MX 8M Plus ® EARC_P_UTIL
Out vy iR

BIZL—bNRy 77 FNAREVTHIATZZEHTEET,
BICEA-861 #1&d VIC O—R,
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¥y Eva 1/0 FiEe
Cites
3 HDMI_TX2+ Out TMDS 7—% 2(+). i.MX 8M Plus ® HDMI_TX2_P
B i
4 HDMI_TX2_Shiel - TMDS &—% 2 ¥—JLR
d
5 HDMI_TX2- Out TMDS &—% 2(-). i.MX 8M Plus ® HDMI_TX2_N
I
6 HDMI_TX1+ Out TMDS &—% 1(+). i.MX 8M Plus ® HDMI_TX1_P
By lc i
7 HDMI_TX1_Shiel - TMDS &—% 1 ¥—JLK
d
8 HDMI_TX1- Out TMDS &—% 1(-). i.MX 8M Plus ® HDMI_TX1_N
B lc i
9 HDMI_TXO0+ Out TMDS 7—% 0(+). i.MX 8M Plus ® HDMI_TXO0_P
k==
10 HDMI_TXO_Shiel - TMDS =% 0 ¥—IJ)L K
d
11 HDMI_TXO- Out TMDS &—% 0(-). i.MX 8M Plus @ HDMI_TXO_N
vV IR
12 HDMI_TXC+ Out TMDS 708w 7 (+). i.MX 8M Plus ® HDMI_TXC_P
EyiciERE
13 HDMI_TXC_Shie - TMDS 70w 7 ¥—JLR
Id
14 HDMI_TXC- Out TMDS 70w 7 (-). i.MX 8M Plus ® HDMI_TXC_N
vy iciER
15 HDMI_CEC In/ CEC{E5. i.MX 8M Plus ® HDMI_CEC £ |ciE#z
Out
16 HDMI_GND Powe EIR(GND)
r
17 HDMI_SCL In/ DDC 7aw 7. iMX 8M Plus ® HDMI_DDC_SCL
Out i iEss
18 HDMI_SDA In/ DDC &#—%. i.MX 8M Plus ® HDMI_DDC_SDA ¥
Out VTR
19 5V_HDMI Powe ERE A (BV_HDMI)
r

3652. V7 U7tk

TINAMRT 71 . /dev/dri/cardl (DRM)

- /dev/Th0 (7 L—L/\y T 7)

- hw:0 (ALSA)

sysfsDRM 72 X7« L . /sys/class/drm/card1-HDMI-A-1

7K

UFDANY RZERITI DI ETHREBREANDESZFELTZENTER
ER

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

MREDZITWEWSRIEUITOIOY Y RZEETULX T,
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[armadillo “1# echo 0 > /sys/class/graphics/fb0/blank

3.6.5.3. EHAE
ERAEICDOVWTIE 16.2.9. BEFXRRZITS1 ZZRLTILE L,
BFRIRERNMEVED & Wayland TEERRZITS>ZEZHELTWETD,
3.6.6. BEEHAETS
Armadillo-X2 [CER U AE—H—RBEDBEFRNTNA ANI VT TADNSEEREZHNT B HIC

& Podman A4 X—=IDS AT FEERT DERICKRA K OS BIOFT/INA X7 74 )L /dev/snd % &
THENHDFET, LTI, /dev/snd ZE L T debian 1 X—I S AV T+ %2ERT 26T,

[armadillo ~]# vi /etc/atmark/containers/snd example.conf
set_image localhost/at-debian-image

set_command sleep infinity

add devices /dev/snd

[armadillo ~]# podman start snd_example

Starting ’'snd_example’
b921856b504e9f0a3de2532485d7bd9adb1ff63c2e10bfdaccd1153fd36a3c1d

3.6 ERHAZTSI SOOIV TFHERH
dAYTFFARICAD, alsa-utils REDY 7 NIz 7 TEEENZTAE T,

[armadillo ~]# podman exec —it snd example /bin/bash
[container ~1ff apt update &% apt upgrade

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

B 3.66 alsa-utils Ic &2 BFEHAZITSHI

(1) alsa-utils z4/ Y A —=J)LUZE T,
(2) alsa-utils ZEE8I LU X I,
(3] BELR77AIIVEDERI 7ML ZB4ELET,

aplay @O5|#ich 3. M IFEEFEZHEALW CARD 5. N FF/N\1 XF S5ZRKULTWET, CARD
BEETNARESIE, aplay ANV RIC I ATV EEZ2ETHRATEED,

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

3.6.7.1. BEMEREREAE M MIPI CSI-2 h XS5 FT/IRA X

' 3.24. BIEREREH MIPI CSI-2 AXZFTINAX—8&) 1T, 7Y hXY—0FT 7/ TEEREREHD
MIPI CSI-2 IAZTNNA RAD—EZRULE T,
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& 3.24 EMFHEFAH MIPI CSI-2 hX S TI1 ZA—&

BE - & A—H— >y

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

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/

36.7.2. \— R 7tk

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

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

Linux Tl&. I XS Ul s o@EHGADZ VAL2(VideodLinux2) T/INA REUTHIRT B2 ENTEX
ER

BERe - MIPI D-PHY specification V1.2 4L
- MIPI CSI2 Specification V1.3 ##L(C-PHY feature %Z[&<)
- L=y 2(7—%), 1(yOv )
- RREZEIL70Ov7: 400MHz
- F—%L—bk:80Mbps - 1.5Gbps(1 L—>8&71D)

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

- hZ—74—<v ~(RGB): RGB565, RGB666, RGB888
- hZ—=7A4—<v ~(RAW): RAW6, RAW7, RAWS8, RAW10, RAW12, RAW14

A4>vF—71x— CONIOFRAXZEHRAD 1 FvoxILE2 L—2)DMIPI-CSI A7 —71—AT
AR ERS

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

TWET,
= 3.25 CON10 #HaAx79ET7Lx2TIT75y Nr—TILE
& ik X—AhH— f5E
BHIx 1-1734248-5 TE Connectivity FRBR VAT 1 KHD)
o4

IArmadillo-X2 ICh X SIRMTBL TWEE A,
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16233
1+0,15 14+0,05 | 140,15
0302
— N\
0,1
{ @,7t0,@5
T=TYP
148,85
I
B~ 2,7MIN,
THICKNESS:0.310.05
[Unit:mm]
3.67 CON10 #EiRAIEELR 7L TIL 75y Nr—TIL DR
% 3.26 CON10 585!
ey €4 1/0 A EBESIL—
B 7
1 GND Powe EIR(GND) -
r
2 CSIT_DN_O In MIPI 7—% 0(-). i.MX 8M Plus @ -
MIPI_CSIT DO N EviciEm. 17
Ey i@
3 CSIT_DP_O In MIPI 7—% 0O(+). i.MX 8M Plus @ -
MIPI_CSIT_DO P EviciEf. 18
P3|
4 GND Powe EJR(GND) -
r
5 CSIT_DN_1 In MIPI 7—% 1(-). i.MX 8M Plus ® -
MIPI_CSIT_ D1_N EvIic#ER. 20
[P
6 CSIT_DP_1 In MIPI 7—% 1(+). i.MX 8M Plus @ -
MIPI_CSIT D1 P EviciER. 21
By EHE
7 GND Powe EIR(GND) -
r
8 CSIT_CK_N In MIPl 20w 7 (-). i.MX 8M Plus ® -
MIPI_CSIT_CLK_N E> [C##.
23 EVEHE
9 CSI1_CK_P In MIPI 20y % (+). iIMX8MPlus® | -
MIPI_CSIT_CLK P B> (CT#E#.
24 v i@
10 GND Powe EIR(GND) -
r
11 CSIT_GPIOO_3V In/ IERABEA. LRNIVEREIC #&EBU VEXT_3V3
3 Out T i.MX 8M Plus @
NAND DATAQO EvIc#E#k. 26
By EHE
12 CSIT_GPIO1_3V In/ IERAEA. LARNILEHIC AL VEXT_3V3
3 Out T i.MX 8M Plus ®
NAND DATAO1 EvIic#Em. 27
[P
13 [2C2_SCL_3V3 Out 2Cr70Ov 7. LNILZEHIC =&H VEXT_3V3
LTiMX8MPlus @ 12C2_SCL &
VICER. BIRETA4TK TPy T
(VEXT_3V3). 28K &#HE
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R

ey
=]

=

Ev%

/0

FiEA

EESI—
7

14

[2C2_SDA_3V3

In/
Out

2C 7—%. LNLEHIC 2B L
Ti.MX 8M Plus ® 12C2_SDA &
VickR. BiRET4TK TILT VT
(VEXT_3V3), 29 'y &#i@

VEXT_3V3

VEXT_3V3

BIRHE I (VEXT_3V3)

GND

BIR(GND)

CSIT_DN_O

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

CSIT_DP_0O

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

GND

BIR(GND)

20

CSIT_DN_1

MIPI 7—% 1(-). i.MX 8M Plus @
MIPI_CSIT_D1_N Evic#EE. 5
IR S|

21

CSIT_DP_1

MIPl 7—% 1(+). i.MX 8M Plus @
MIPI_CSIT_D1_P EvicE#. 6
v EHE

22

GND

BIR(GND)

23

CSIT_CK_N

MIPI 78w 7 (-). i.MX 8M Plus M
MIPI_CSIT_CLK N E>(c#s#E. 8
vy &8

24

CSIT_CK_P

MIPI 78y 7 (+). i.MX 8M Plus ®
MIPI_CSIT_CLK_P Evic#sfE. 9
vy &8

25

GND

Powe

EBIR(GND)

26

CSIT_GPIOO_3V
3

In/
Out

WERAEA. LARIVERIC ZEBHU
T i.MX 8M Plus @
NAND_DATAOQO B> icHse. Eik
ETA4TKTNT v T
(VEXT_3V3), 11 Ev&#iE

VEXT_3V3

27

CSI1_GPIO1_3V
3

In/
Out

IERAEA. LARNILERRIC AL
T i.MX 8M Plus ®
NAND_DATAO1 E > (C#EH. EiR
tTA4TKTINT YT
(VEXT_3V3)., 12E>E&HEE

VEXT_3V3

28

[2C2_SCL_3V3

Out

2Co0Ovo, LANJVEHIC Z#H
L TiMX8MPlus @ 12C2_SCL &
Vickw. BiRET4TK TILT VT
(VEXT_3V3), 13Ev&#E

VEXT_3V3

29

[2C2_SDA_3V3

In/
Out

2C F—%. LANIEHIC Z#FHL
T i.MX 8M Plus @ 12C2_SDA &
VicER. BRETA4TK TIVTF VT
(VEXT_3V3), 14 by &Hi

VEXT_3V3

30

VEXT_3V3

Powe

BIR(VEXT_3V3)

36.73. V7 U7

. /dev/video?2 (8

TINA AT 7
1)L

BIUVC WA R EZERL T VAL2 FIRA RZEML TWBIHEEIF. BESHERDIREENHD £,
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FFiR

3.6.7.4. EAAE

MIPI CSI-2 I X S =7 53%A.

Device Tree DEENNETT,

Armadillo-X2 TIFEETLT D MIPI CSI-2 A X5 ® DT overlay Z8=#U TWET,

DT overlay OFERAEICDOWTIE M3.5.5. DT overlay &2 HRINYA X #SRULTLIEE L,
% 3.27 MIPI CSI-2 1 X ZE® DT overlay

DT overlay 7 71 JL

NIHT /N1 251

A

armadillo_iotg_g4-con10-arducam.dtbo

Arducam 2MP*2
Stereo Camera

arducam 1 X 5% MIPI CSI-2 TH## 3 2548
[C SRSV,

armadillo_iotg_g4-con10-imx219.dtbo

Raspberry Pi @7 ® imx219 A1 X 5% MIPI
CSI-2 THEfR 9 23R IC SRR EW,

armadillo_iotg_g4-con10-ox01f10.dtbo

KBCR-SO8MM

OMNIVISION @ OXO1F10 A1 X 5% MIPI CSI-2
TEHRI DHEICSHERCIEIN,

3.6.8. GPIO = #7395
3.6.8.1. \—R7 z Pitik

GPIO &, i.MX 8M Plus @ GPIO(General Purpose Input/Output)ZFfFL TW&X Y,

3R> % —7 x—X(CONT1)T GPIO Z&K 21 IR—MEERYT 5 EHFRETT . HRRA V5 —
7T —ADHIRICDWVWTIE T3.45. CONTT(HRERA Y5 —7 x—X)) 2BRULTLIEE LN,

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

TINA X774

TIART774)

GPIO &%

/dev/gpiochip@

0~3T1(GPIOT_IO00~GPIOT_IO31)

/dev/gpiochipl

32~63(GPI02_1000~GPIO2_I031)

/dev/gpiochip2

64~95(GPI03_I000~GPIO3_I031)

/dev/gpiochip3

96~127(GPI04_I000~GPIO4_1031)

/dev/gpiochip4

128~159(GPIO5_I000~
GPIO5_I031)

sysfs GPIO 7 2 X7« L ¥
kU

. /sys/class/gpio/

sysfs GPIO 7 5 X (ZIB/N\—=Y 3 > @ Linux 1—XRIL & DHEBREHIZFTD A
K> TWET, iLK 77V —r a3 2RI 2BEOFBIEEIT I

LE Ao

UL P TV Tr—2a vy ZRKT 25513, libgpiod /Ny T —JIIcE&EN
577V =y avEkE Lnux A—XILDOY—XDA—RICEENTWVWS
> 7 )l(tools/gpio/)EEEICLTL &L,

3.6.8.3. ®AAE

AVFFATEMEST D7 FUT—30h5 GPIO £S5 fedicid. Podman A4 X—I M5V T
FEERT BBRICRRA N OS BT /N1 X7 741 )L /dev/gpiochipN ZETHENH D I, LITIE/
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dev/gpiochip2 ZE L T alpine 4 X—3I M5 AV T+ Z/EKT 5B TI, /dev/gpiochipN ZiET &,
GPION+1 Z#EI 52 ENTEXT,

[armadillo “1# 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’
956a0fecc48d5eal1210069910f7bb48b9e90b2dadb12895064d9776daed360b5

3.68 GPIO Z#&>1chd I T F1EBHI

AVTFFARICA>TIOYY KT GPIO Zi#1E9 282U TICRUE T, ZDFITIE GPIO3_ 1021 %1
ELTWE T,

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

[container ~1# gpioget gpiochip2 21 @

(X2

[container ~1# gpioset gpiochip2 21=1 ©

X 3.69 OvFF7ANSIYY RT GPIO %29 34

@ CPIO&ES 21 OEZEEBLET,
O BRULEZRRLET,
® GPIO &S 21 [ 1(High) 2RELEY,

ficH. gpiodetect AY¥ > KT L TWS gpiochip ZY A NKRRTEFT, UTOHITIE. TV
THEERT BEITE U2 /dev/gpiochip2 N EEHINTWS Z EAERTEE T,

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

3.70 gpiodetect AVY >~ RDEFT
gpioinfo Y > R Tl&. EE U gpiochip DEMRIEHRERRT DI ENTEET,

[container ~1# gpioinfo gpiochip2
gpiochip2 - 32 lines:
line 0: unnamed 79" output active-high [used]
Line 1: unnamed unused input active-High
line 2: unnamed unused input active-high
line 3: unnamed unused input active-high
line 4: unnamed unused input active-high
line 5: unnamed unused input active-high
line 6: unnamed unused input active-high
line 7: unnamed unused input active-high
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line 8: unnamed unused input active-high
line 9: unnamed unused input active-high
line 10: unnamed unused input active-high
line 11: unnamed unused input active-high
line 12: unnamed unused input active-high
line 13: unnamed unused input active-high
lLine 14: unnamed unused input active-high
lLine 15: unnamed unused input active-high
line 16: unnamed unused input active-high
line 17: unnamed unused input active-high
line 18: unnamed unused input active-high
Line 19: unnamed unused input active-high
line 20: unnamed unused input active-high
line 21: unnamed unused input active-high
line 22: unnamed unused input active-high
line 23: unnamed unused input active-high
line 24: unnamed unused input active-high
line 25: unnamed unused input active-high
line 26: unnamed unused input active-high
line 27: unnamed unused input active-high
line 28: unnamed unused input active-high
line 29: unnamed unused input active-high
line 30: unnamed unused input active-high
line 31: unnamed unused input active-high

3.71 gpioinfo AT > RDEST

CEF7OIZLDSRIET 2HRIE. GPIO BIEZ1 77U TH2 libgpiod ZFEAITHZENTE
EE

3.6.9.12C TINA RZEAHT 3

3.69.1. \— R 7%

2C 4> % —7 x—Rl&. i.MX 8M Plus ® [2C(12C Controller)Z#JFBL TWX 9, /. i2c-gpio
EFAETZIET, I2CNNREBMT B ENTEET,

FICHRA Y —7 2 —A(CON11)T 12C ZHFB K 3R—MLEKRT DI ENAIBETT, HhR1 V5 —
T —ADHARICDWTIE T3.45. CONTTHRERA Y —7x—R)) #22BLTLIEEI W, ESKRIE
i.MX 8M Plus @ 12C O~ hO—5(I12C4. 12C5. 12CO)ICEFHINTWVWET,

- RRT—FEEL — I 384kbps
. 2L AX)L: VDD _1V8
Armadillo-X2 THIRE UL TW3 [2C/I\NA &, EFlESn5 12C TI\NA A ZRICRULET,

# 3.2812C /X1 R

12C /XX 12C F/IN1 X

FRLA TINARE
0(12C1) 0x25 PCA9450(PMIC)
1(12C2) Ox2c USB2422(USB /\7)

Ox32 RV-8803-C7(RTC)
2(12C3) 0x48 SEOS0(E+a 7T L XV K)
3(12C4) BT I\ REL
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36.9.2. V7 hU 7tk

Armadillo-X2 DOIZ#IREETIx. CONFIG 12C_CHARDEV WE®h &> TWB i1 —tF— RS54\
TI2CTFNA A %ZHH T B ENTEXT, 1—F—RSANEZHBIT ZEEIE. Linux 1—=XILTI2C
FINA RIS BDT/INA AR SANEENCT DIHENHD FT,

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

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

/dev/i2¢-6 (&, HDMI DDC T3,

=

3.6.9.3. £AAE

AVTFRTEETZ 77U T =235 12C 2k SHIciE, Podman O X—I sV T+
EERRT BRICRA N OS BIOFT/INA AT 74 )L /dev/i2e-N ZEITRENH D EFI, UTIE. /dev/
i2c-1 ZE U T alpine 1 X—IMNS AV TF=ZERT 36T,

[armadillo “1# 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

Starting ’i2c_example’
efaleb129¢1f036a709755f0d53b21a0t2a39307ecae32b24aac98c0b6567bT0

3.7212C 2H S5 fcHD I T FHEED

AVTFFAICAD, i2c-tools IC&FENS i2cdetect AVY RAEFS>TAL—T 7 RLAZER TS
ENTEET,

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

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

’I@. _—— e e e e e e —— —— ——

2@. _—— e e e e e —— o —— —— —— —— —— —— — —

30: = == == == —= —= —m e e e = U - -
40: —= = == == == == == == == = U = - -
BO: UU - == == == —= —= o= o= om om om oo oo o
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3.73 i2cdetect OV ¥ Ric & B2 HEZEH
3.6.10. SPI /N4 X %= {#FEHT

3.6.10.1. \— R = 7tk

IR 7 —7 1 —X(CON11)T SPl #& K 2 h— MNLEERT B2 EHDFEETT, IRV T —T T —
ADHERRICDWTIE T3.45. CONTT1{HRERA ¥ —7x—R)1 ZRBLTLEE L,

- BRYAY 7 ERE: 66MHz() — R)/23MHz(Z 1 1)
- f§5L~JL:VDD_1V8
3.6.10.2. ERATE
AVTFTRTEEITZ 7TV —>a0h5 SPI ZRSoicid. Podman DA X—Ih5aVTF

ZER T BBRICRA K OS BIDT/INA X7 71 )L /dev/spidevN.N ZETHEMNBD XTI, UTIE. /
dev/spidev1.0 ZEL T alpine 1 X—IH S5 AV T+ ZERT 26T,

[armadillo “1# 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’
45302bc9t95eef0e25¢5d98act198d96fchbec183e791018cbe4221cc114523

3.74 SPl 2S5 1cHb D IV T F1EBHI

Y7 FAIEAD, spi-tools L& &FENS spi-config AV REE> THEDRTEZHERI 5 &N
TEFT,

[armadillo ~1# podman exec -it spi_example sh

[container ~1# apk upgrade

[container ~1#f apk add spi-tools

[container ~1# spi-config ——device=/dev/spidevl.d —q
/dev/spidevl.0: mode=0, lsb=0, bits=8, speed=500000, spiready=0

3.75 spi-config AV Y Ric &K 23R4
3.6.11. CAN F\1A X %=EMHT 3
36.11.1. \—RFRo 7k
IR > —7 2 —X(CON11)T CAN Z&®K 2 R— MERYT 2 ENAEETT, k1 >V y—T 1 —
ADMEERICDOWTIE 345 CONTTHRERA ¥ —7 1 —X); 2SR LT3V, EF#RIFI.MX 8M
Plus @ FLEXCAN(FLEXCANT. FLEXCANZ2)Ic#EHREINTWE T,

- CAN FD. CAN 2.0B 70O b JJLX¢h
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- f§5L~JL: VDD_1V8
3.6.11.2. ERAAE

AVFFATEMET 277V — 3 >oh5 CANBEZITOHICIE. Podman D4 X—Im5 10
VTFTERERTBERIC, AV T EEITIBZRYNT—7& LT host =, #ERE LT NET_ADMIN %
BEITDZDLENHDET, UTIE. RYMT—2EULT host %, #BRE LT NET_ADMIN %#35E U
T alpine A X—IYH 5 AV TFFE#ERT BHITT,

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

set _image dockage. io/alpine

set_command sleep infinity

set network host

add _args --cap-add=NET_ADMIN

[armadillo ~J# podman start can example

Starting ’can_example’
73e7dbce86e84eef337bbc5c580a747948094b87015bb34143da341b8301c16a

3.76 CAN =& S5 fc D > T F1ERSI
AVFTFAICAD, ip AYXYRT CAN ZBEMICT B ENTEXRT, UTlc. REFAZRLET,

[armadillo ~]# podman exec -it can _example sh
[container ~1# apk upgrade
[container ~J#f apk add iproute2 (1)
[container ~1# ip link set can@ type can bitrate 125000 E)
[container “J#f ip Llink set can@ up ‘3
[container ~1# ip -s link show can@ (4]
4: canQ: <NOARP, UP, LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mode DEFAULT
group default glen 10
Link/can
RX: bytes packets errors dropped missed mcast
0 0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

3.77 CAN DOZEH

(1) CAN DOEED=HICHER iproute2 Z41 VY AR —=)LUET, TTICA VA M—=ILEHADHE
RETYI,

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

(3) canQ 1 V9 —7x—A%ZEELET,

(4] can0 1 ¥ —7 1 —ADBREDFERAKRAZRRULET,

3.6.12. PWM ZfEAT 3

36.12.1. \— R =z 7tk

IRA 7 —7 1 —X(CON11)T PWM Z&HK 4 R— MERT 22 ENAIRETY . k1 VT —T7 11—
ADERRICDWTIE T3.45. CONTT{HLRA VT —T7 x—R)) 2BLTLEE W,
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- AR 66MHz
- 8L ~JL: VDD_1V8
3.6.12.2. EAAE

AVTFFRTEMET R 77U T—yavyhs PWM Z2ikSieoicid. Podman DA X—IHhS5 VT
T ZERT BBRICTRA N OSEID /sys T« LYV NV EZEITHRENHDFT, T7AIMNRETEIY TV
RENTEIH, TARDERICR > TEIFEADTTEFEL LTV, LUTIE. /sys #iE U T alpine
AX=IUDSAVTFTEERTZHTT, CZTEIN /sys T« L7 MJIEIVYTFARDEDL /sys
YTV hEnEd,

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

set command sleep infinity

add_volumes /sys

[armadillo ~]# podman start pwm example

Starting ’pwm_example’
212127a8885e106e0ef7453545db3c473aef5438f000acf4b33a44d75dcd9e28

3.78 PWM ZiRk S5 fch DAY T FH1EHHI

v TF+WICAD., /sys/class/pwm/pwmchipN 7« L2 N UKR® export 7 71 JLIc 0 #EZ3A
HBET/RADESICRDET, LUTIC. /sys/class/pwm/pwmchip2 ik S I5E DEERERIZ R U
9,

[armadillo ~]# podman exec —it pwm_example sh

[container ~]# echo 0 > /sys/class/pwm/pwmchip2/export (1)

[container ~1# echo 1000000000 > /sys/class/pwm/pwmchip2/pwm@/period (2
[container ~1# echo 500000000 > /sys/class/pwm/pwmchip2/pwm@/duty cycle (3,
[container “1#f echo 1 > /sys/class/pwm/pwmchip2/pwmd/enable (4]

X 3.79 PWM DEHEERTES!

pwmchip2 %z export U9,

A%z 1 MICLET, BLlEF/BTY,
PWM @ ON KfEl = 0.5 MICLET,
PWM HAZBMICLET,

3.6.13. 125(SAl) Z{ERY %

3.6.13.1. \— Rz 7tk

I2S ZE]K 3 MR— MERT 2 I ENFETYT, E5RIEI.MX 8M Plus DEIAXA—FT 1A 1> 5 —
71— X(SAR)ICERKSNTWETD,

(o R )

- §5L~NJL: VDD_1V8
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3.6.13.2. ERAAX
Armadillo 71 k@ Howto (CT 12S AT 2612 AL TWEI DT, #552SBLTLEE L,

Armadillo Y k - Howto 12S DA —FT« A 21—y 7 2 AT %45 (Armadillo-loT &' —
oA G4/X2)

https://armadillo.atmark-techno.com/index.php/howto/aiotg4-i2s-tlv320aic3110

3.6.14.PDM Y1 V &{ERAI %

3.6.14.1. \— R = 7t

L & RHWICA > 7c PDM MIC Z&K 4 R— MERYT % 2 EHARETT . E5HRIF .MX 8M Plus O
PDM~NA 707445 —7 z—ZXMICFIL)ICEHREEINTVWET,

- £ L ~JL: VDD_1V8
3.6.14.2. ERAAE

Armadillo - b ® Howto (T PDM Y1 7 Z#ER T 282 NEHLTWEI DT, F55%Z5RBULT
Ur-19%

Armadillo % b - Howto PDM Y ¥ (£ 3 %7% (Armadillo-loT '— k7 =1 G4/X2)

https://armadillo.atmark-techno.com/index.php/howto/aiotg4-use-pdm-mic

3.6.15. RTC Z{EHY %

3.6.15.1. \— R = 7tk

Armadillo-X2 Y ZI)IL5 1 Lo Oy 7 &, Armadillo-X2 [T & = f17z Micro Crystal # RV-8803-
C7 XUV, i.MX 8M Plus @ SNVS_HP Real Time Counter ZFfJFBL TWX T,

ee - P —LEDRAHTR—K

A9 —7xz— CONIBRBUTFIIALIAYIDINY I Ty TRAYI—Tx—ATT ., REH
Atttk BRMIMENTORRAT —F 2REFSELLWFGERICSERLES W,

CON13 [cid CR1220. BR1220 FED &t zHEf I 52 &N TEXT, UTILY
1 L7080y 7 ORIRFROFTHEEMIE. T—F>—hLE 240nA(Typ.) T,

# 3.29 CON13 555!

Py g 1/0 i

5

1 RTC_BAT Powe D7 Loy TNy o7y THERAD
r (RTC_BAT)

2 GND Powe EIR(GND)
r
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Armadillo-X2 #&~¥ =27

FFiR

mfﬁﬁﬁ?’f TOUTFZINEIALTAY 7 ZRELTE
. HIREREEERE-20°C~70CT 8 W(&E1B)
’C?'o

D7ZIVELo70y 0 OREERBEIFARREICKEL
FEEZZTEIDT, FRERETOTDBRFEDHERR
EEBWWEULED,

BMZERILY —~NEET BERI3. ,\%0)?%5%&5’%’(571'
'_l_'éf& RENRWVWKSIC, BIETOEYEREPEER
RO Z1T> TS,

36.15.2. V7 b U = PR

FINA R T 7 - /dev/rtc (/dev/rtcd ANDIRY v U>Y)
1)
. /dev/rtc0 (RV-8803-C7)

. /dev/rtcl (SNVS_HP Real Time Counter)

RV-8803-C7 A% /dev/rtcd . SNVS HP Real Time
Counter »' /dev/rtcl £7235 & 5. Device Tree TI
AYTPREZRELTWVWET,

=

Linux A—XJLD/X\—=2 3> v5.10.86-r0 BIETIE. NTP Y —/X\—¢&
RTC ZRZIEH L fc3B A, rtcO (RV-8803-C7)Ic D HFFLHNRES NE
ER

Linux J1— *)W)/\—\‘)a > v5.10.52-r1 Tl&. NTP H—/8—& RTC %
BZIEHE U 7338, rtcO (RV-8803-C7) & rtcl (SVNS) OfA IC Bz
RESNTWE U,

RV-8803-C7 IZ. B9 O MCUA 7S —LAEID AR EREZBZZ &M

TEFEHA, OBO §J3O$"O)Iﬁ .1 BBICTS—LNED LS ICRTE
LTH., ERICFS—LEIDRAHNRETZDE 0B 1 DOMERDE
5,

PI—=LEIDRAHE. TINART7AILEHTHRAIT R ENTEET,
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EHABHRICDOWTIE. Linux A—XJILDY —XOA—RICEFEFNTWS RF 1 X ~(Documentation/
admin-guide/rtc.rst) ¥ > 7 )L 7 AT 5 A (tools/testing/selftests/rtc/rtctest.c) ZSR U T £ &
LYo

3.6.15.3. ERAAE

AV TFFAMS RTC ZFS=HIciE. Podman O A =I5 AV T FZERT BEICRA K OS
BIDFINA A7 74 )L /dev/rtcN %ZiET EERFIC. RTC NORBZDREEZTOHDIERGEITHE
NHDOET, LUTIE. /dev/rtcO ZEL T alpine 1 X—=IY M5V TF%2ERT %% T, #EREL
T SYS_TIME 6 ELTWEY,

[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 “]# podman_start rtc_example

Starting ’rtc_example’
025209e0d96143¢c2911239a8397b7002¢c3eaab057e031d8abb765df5707d75bd

3.80 RTC Z#&k>5f=6bD > 5 FH1ERHI
OAYTFARICAD, hweclock A¥ Y R T RTC OBZERREZRENTEET,

[armadillo ~1# podman exec -it rtc_example sh

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

[container ~1# date --set ”2021-04-01 09:00:00” @
Thu Apr 1 09:00:00 UTC 2021

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

[container ~1# hwclock (4
Thu Apr 1 09:00:28 2021 0.000000 seconds

X 3.81 hwclock OY Y Ric &% RTC OEAIRTR E FREH
RTC ICBRESNTWBAIRERXZRRLET,
VAT LEZE 2021 F4 B 1T HOBODOMICHELE T,
VAT LFA%E RTC [CkMEtE£9,
RTC ICRESNTVWBAKRANEEINTWS Z EZERULET,
3.6.16. BRZAHNT D
3.6.16.1. \— R = 7+

CON14, CON15 FEBRANBDAYH—T7 1 —XTT,

(o)

A5 =7 — Atk CONT4 IZIEDC Vv v INREINTHED, 'R 382.ACF7F 75D
(CONT14) BEY—2) ERAUBUEY—IDH B AC 7Y TIMMERATEX T, it
TS 7EAE 2.1Tmm, AESEMM DHDERD KT,
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FFiR

A5 —7 1 — A%k

(CON15)

S
X 3.82 AC 7575 DfBE~Y—2

7 3.30 CON15 #EHAx /5 £mIaAx T 5l

CONI5 IZiE 2mmEYFDSA NPV ARV I ERELTVWET,

=61 HE A—=H— ke

BEHIx S02B- J.S.T.Mfq. FFAEM SAMRT 1 Kb

7y PASK-2(LF)(SN) fzh)

pujrjm S PAP-02V-S J.S.T.Mfg. -

75

avey SPHD-001T- J.S.T.Mfg. HERAER AWG26~

~ PO.5 AWG22
SPHD-002T- J.S.T.Mfg. EAER AWG28~
P0O.5 AWG24

& 3.31 CON15 {55#c5I

ey BV I/0 ]

#5

1 VIN Pow EIRAT(VIN)
er

2 GND Pow EJR(GND)
er

CONT1, CONT4, CONT5 DEIRZ A > (VIN)iZ#EHR=NTED . [
ICEBERZHIEIT B EFTETR A,

AC 75 79 %#{FERAT 3KIE. AC 75 75D DC 7> % Armadillo-loT
T—KRox4 G4 ICEHFUTHS AC 7Z 72ty MNMcELTLES
LYo

BRZERATSIREE. AVTFrHIcEZASncERMZKRfcH. ERZ
iR, —ERREULFOBENHD KT, AFELY NMIBDOAC 75
Y DBZEICRBERKEIEIUTDEED T,

- DC 7S5 7fITERZVIMTLci5E - K95 #

- AC 7S 7fITERZVMILIZE - K 1 2

AVTFUTICEZSNICBRALIRITBRIICERZBRALUIEE. BR
V= ANTFoNT. BEULBWEDOBERESDRREEGD I,

133



Armadillo-X2 &R~ =17l R

3.6.17. B8 T/\AM RAZZEXEIT D
3.6.17.1. )\— RO = 7{H

Bae JP1 IFEENT/INA REEEY v V/INTT, JP1 DIREET, EEIT/INA RAEHRET S
EMTEET,
#® 332 Jv VINORELEETINA X
JP1 ORKE B T/IN1A R
IT—-—" eMMC
Ya—hk microSD(CONT)
AV —TT— & 3.33 JP1 =57
Xﬁ:ﬁ 3 vy 1/0 ]
s
1 JP1 In T/ AXREBES. i.MX 8M Plus
BOOT_MODEO Evic#E#. EiR LT 100kQ ZILF o>
2 JP1 PU Out Hik ET4.7kQ ZIL7 v Z(VDD _1V8)

36.18. 1——XA v F&FERTS
3.6.18.1. \— R = 74

Armadillo-X2 ICE&EHINTWSE1—H—X 1 v Ficid. GPIO NI NTWET,
Ay —7xz— SWIE I—F—AITERICFAIATEZIHRULRI VXA YFTY,

ALk
3 3.34 SW1 5%
%ﬁﬁ & B
5
SW1 1—H—-1y i.MX 8M Plus @ GPIO1_I013 E>iciEs. Eik ET 10kQ 7L
F 7w Z(VDD_1V8)
(Low: ¥ EZ N 7oIREE. High: i L TULRLVREE)

36.182. V7 U = Ptk

Linux Tl&. 1 —%—Z=ET1A XY k(Press/Release) 2@ d5 &M TEET, Linux Tld. GPIO
EHmAF—R— R KRS0 /\(gpio-keys) THIHT ZZ &N TEET,

A—Y-RA Yy FELEFIF. RICRITF-—A-RIPFDHTESNTWVET,
*3.35 F—1—FR

A—H -1y F *—1J—FR ARY B MI—R X11 ¥—3—R
SW1 KEY PROG1 148 XF86Launch1
EC25-J RI KEY PROG2 149 XF86Launch2
FHY KEY_PROG3 202 XF86Launch3
FH KEY_ PROG4 203 XF86Launch4
PWR_OFF KEY POWER 116 XF86PowerO0ff
REBOOT KEY_RESET 408 AN

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

PIUSB ¥ —R—RAEZERL A YTy hFNARZEBMLTWRIBER. BSHELRDITREELIHDET
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FFE

3.6.18.3. EAAE

Armadillo-X2 IC[EF 12— =AM Y FNEEINTVWET, INSDRAYFDTYya/UYU—RA
Ry NEBST BfzICid. Podman DA A—=I WS AV T EZERT DEICRA N OS Bl /dev/
input 71 LY MU ZEITRENHD F£9, LUTIE. /dev/input ZEL T alpine A1 X =I5V T
FTEERT BH)TT, I TESIN /dev/input T« L2 MUY TFAD /dev/input XD > k

INEY,

[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’
c0cdB8b801883266197a3c20552b0e8b6¢c7dd473bb0b24e05bT3ecdb581¢822b9

3831 —-RAYFDARY 2RI 5cHD I TFHEHH

AYFFRICAD, evtest AV RTARY NERBTEET,

[armadillo ~J# podman exec -it sw example sh
[container ~1#f apk upgrade
[container ~1#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 0x1 version 0x100
Input device name: “gpio-keys”
Supported events:

Event type @ (EV_SYN)

Event type 1 (EV_KEY)

Event code 28 (KEY ENTER)

Properties:

Testing ... (interrupt to exit)

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 ------------

3.84 evtest AV Y Ric &k 2FEZH

(1) SW1 DIRF Y Tya ARV ZREUIcEZDERT
(2] SWT1 ORY Y YU—R ARV hZREUIcEZEDRT

1—H— 2y FRTFREIH LT, ML <BEZIEETE S buttond & WS HEEN B D E T,
i 76.16. R VX —%ES, #EBL TS,

3.6.19. LED Z{ERHY %

3.6.19.1. \— R = 7t
Armadillo-X2 [C#E#EH = TWd1—H— LED [ClE. GPIO BMERES N TWEY,

FHi
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Ay —7x—XE%  LED3 (. 22— —f@ITBERICFAETE % LED T,
(LED3)
R 3.36 LED3 DikRE

MEE ZF(E) ELE
=
LED3 q—4— KNSV IR57%#FEBRLTI.MX 8M Plus @ GPIO1 1014
LED(#x) V\CEE
(Low: SEXT. High: s4T)

A5 —7x—Rfttk  LED4 &, Armadillo-loT ¥— k7 1 G4 OEREZZAD LED TY,
(LED4)
Z 3.37 LED4 DiR%EE

MEE ZI(E) 7N ] il

=

LED4 EIR LED (%) j=vd] VDD_3V3 pMitisEs T3
JHAT VDD_3V3 pMiHaE i Tz

3.6.19.2. VI hU z 7%
Linux Tl&. GPIO ##:H LED K> /\(leds-gpio) CTHlIHT 2 &EMNTEET,

sysfsLED 75 X7« L2 . /sys/class/leds/led1
kU

3.6.19.3. ERAAX
Armadillo-X2 [Cld LED MEREENTWET, cho5dD LED #ikS78HiciE. Podman D4 X—3

NS AV T F 2B T BBRICRA N OS BID /sys T« LI MU ZEITRENHDEI, LED VTR T v
L7 kU & LED OXSZERICRULE T,

& 338LED 75 A7« LY KU & LED OXI

LED 7 5 XF«14L o ~Y A9—Txz—R FT7AILENUH
/sys/class/leds/led1/ aJ—+H— LED # none

BITFIE. /sys ZE U T alpine 1 X—IMNS AV T+ ZERT BT, S TEINK /sysTv L
JRVEAYTFRAD [sys ITN¥ND Y REINET,

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

set command sleep infinity

add_volumes /sys

[armadillo ~]# podman_start led example

Starting ’ led_example’
c770f76d7714f4cceb1229be2240382bded236c2¢51bb6b866bc0098c2ch987a

X 3.85 LED &> fch D > 7 H{EEHI

YT FAICAD, brightness 77 1 JLICIEEBERE T & T LED ORK/BIEITS e TEE
Fo 0 EB/EAD ST, 0 LUMOE (1~255) EBERLERTLET .
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[armadillo ~]# podman exec -it led example sh
[container “1# echo @ > /sys/class/leds/led1/brightness
[container ~]# echo 1 > /sys/class/leds/led1/brightness

3.86 LED DT/ HEKTDRITH
brightness 7 7 1 )LZ&HHT & T, BED LED DIREZSRI S L HARETT,

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

3.87 LED OREZERTT S
Linux Tl&. LED ZHBFEDTA I VI THSEZIENTEXT, Ihz ThUH EHFUET,
LED V5 XT7 4 L7 NULIT®D trigger 77 A IINEZEZAL I &I K> TLED ORUT/BATICTKY
HEBREIT DI ENTEXRT, trigger THR—KRSINTVWBIEREFIUTOED TI,

#& 3.39 LED b Y FiDTESRE

wE R

none NUAZRELEEA

mmc 1 microSD ZOY hDFZ I EZRAZ Y FICLET

mmc2 eMMC O7 VATV FIcLET

heartbeat DMAD &S ICRTETZTWET

default-on FIT Linux A—RILDSERALET, LED BARITLET

trigger 77 A ZHmAEHT EHR—ELTWB NI A E BREBMO N ABNKRTRENET, [1H°
FVWTWSHEDHIRED KU AT,

[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
sk-activity disk-read disk-write ide-disk heartbeat cpu cpu@ cpul cpu2 cpu3 mmc2
default-on panic mmcl

3.88 WHELTWS LED MU HZERR
PToIAX Y RZzETITBE DMEOLSICRIBIZITVWET,

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

K 3.89 LED @ b YU Al heartbeat Z1E5EY %

3.6.20. Bluetooth ##>

JY7TFHNS Bluetooth ZK S ITiF. AV T HERBFICRANRY NT—V ZERT B2HIC,
NET_ADMIN OH#ER%ZEETHENH D £9, "X 3.90. Bluetooth %> > T+ DIEEA . alpine
A X—=IH5 Bluetooth Z#k > A>T+ =2 1ERT 202 RULET,
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[armadillo “1# vi /etc/atmark/containers/bt example. conf
set_image docker.io/alpine

set command sleep infinity

set _network host

add args -—cap-add=NET ADMIN

[armadillo ~]# podman start bt example

Starting ‘bt _example
45fe1eb6b25529f0c84cd4b97calaef8451785fc9a87a67d54873c1ed45b70a4

X 3.90 Bluetooth Z#> 1> 77+ DIERHI
AVTFFTARTRERY 7D 7%A4 > AN—)LUT, Bluetooth Z&&UE 9,

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

[container ~1# apk add bluez

[container ~1#f mkdir /run/dbus

[container ~1# dbus-daemon --system

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

B 3.91 Bluetooth %89 5R{THI

Zhnic &b, bluetoothctl T Bluetooth 85D A F ¥+ Y PORTF YV TRENTZEEDICHEDET,
BUFIC, bluetoothctl AY Y R TR Z XX v L TRTZY VI %2756l RULET,

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

[bluetoothl# power on (1)
Changing power on succeeded
[..CHG..] Controller XX:XX:XX:XX:XX:XX Powered: yes

[bluetooth]# 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

[bluetoothl# pair AA:AA:AA:AA:AA:AA (3

[bluetoothl# exit (4]
[container ~]#

i

3.92 bluetoothctl AV Y RICK B XX+ ERTY VTDH

JvhO—>%zRELEXT,

BBt E 2 x v UET,
RZYTUIZWEERD MAC 7 RL AZEBELTRTZ UV T ULET,
exit T bluetoothctl D 7O 7 KT ULEY,

()
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3.6.21. Wi-SUN 7/\1 R 2% >

Z ZTIE Wi-SUN 781 A UART TERS N TWSHBEDFIZRLET. 0BG, VTR
TEMEST 27 7V —>3>Hh 5 Wi-SUN 7\ A TEEZITS 2sITiE. Podman Q4 XA —IHh 510
VT FEERT BRICRA N OS ADOFI/INA R 7 74 )L /dev/ttymxcN D55, Wi-SUN &5 9 56
DEEITRENHDFT, UTIE. /dev/ttymxcO ZEL T alpine 4 X—IH 5 AV TFZ1EKT 28]
T,

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

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/ttymxc0

[armadillo ~1# podman start wisun_example

Starting 'wisun_example
ef9aba2f7eeed236cb28c1fbf5090a6f0db9d6dfe7f3a345738670833dd3122
[armadillo ~J# podman exec —it wisun example sh

[container “1#f ls /dev/ttymxc@

/dev/ttymxc0

3.93 Wi-SUN FN\A XA &H{K S fc b D > T FHEBBI
AT F+AMS, /dev/ttymxcO ZfE> T Wi-SUN F—F DEZENTED LS ICED T,

3.6.22. EnOcean /N1 X =k>

Z Z T, EnOcean 7/ A UART TERSNTWSBEDHZRLET, ZOHBE. AV TS
NTEMET B 77U —3>rh 5 EnOcean /N1 A TEIEEITS fedicld. Podman DA X —Ih
S5IAVTFF+EERT ZBICRA N OS BIDF/NA X7 74 )L /dev/ttymxcN @S5, EnOcean &3t
TE2HLDEEITHENH D ET, LTI /dev/ttymxcO ZEL T alpine 4 X—IYHh S AV T+ %=/ER
I56ITY,

[armadillo “J# 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
a808b491a10079078d8c72a7h36966d918261413657fe054Th8d7f87b0d4b31¢c
[armadillo ~]# podman exec —it enocean example sh

[container ~1# Lls /dev/ttymxc0

/dev/ttymxc@

3.94 EnOcean T/\1A A% K> f=HD A>T FHERHI
AV TFF+HEMS. /dev/ttymxcO Z{E > T EnOcean F— % DXZENTED L SICHED XTI,

3.7.YV 7 MU 7 DT

Armadillo-X2 ZHWERDY 7 b U 2 7RG E. —RGEAAHEREERNICIEIZTDD £
o UM U. Armadillo Base OS EWSHH OS ##EHEH L TWBfe, VI M Tz 7 ORFICIIFED
RA Y DBV ODHDEFT, RETIE. ZNSDRETRFICEER I RE Armadillo Base OS £8 DRA
YMEODWTHBNAMULTWEXT,
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3.7.1. ARELVPARITZ2HED, ARLEBELSTVLWWVHD
Armadillo Base OS Tld. HHAAAMERICEWTHEICRDIIRL BIEELZIERETEH UL TVWET,

X 3.95. MAENRET 20D, AELLRITVWNED, &, Armadillo Base OS fFHERICH L
T. BEEVHEREITZHBDOERELALLTVLVWNVEDE X EHEKTT,

N
APP
\_ J ' ™
. R
[ Armadillo Base 08 BISEHABE
[ Linux A—=J)b ) EHRAS
. Ty h7—5979 1
[ 5 hO—4— AFFLR
_ J

X 3.95 REELIEFETIED. FELBELTLWWVWEHD

BRLACTODWLDIRDWTRBEHEEZZDERB D XA, HET2HOICR> TREHEESD
H5ZENTEEXT,
3.72. A—Y=r7Vr—>a v DKt

Armadillo Base OS TIxEAWICZI—H -7 U4 —r 3% Podman V5T F+ ETEITLUET,
FDIzs., ETEEE LT Armadillo Base OS #Ei# I 20EZH D £ A,

Podman i, B YT+ %ZkZ3Y 787U x7THhHs Docker [https://www.docker.com/] &
EXRPNICHEBENB D £,

VPU KO NPU ZERT %5580k, 7Y NN—277 /HEH9 3 Debian GNU/Linux X—X D
¥ 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 E2—2 3DV TFHA A=Y
EREBUTHEIDZCENTEEXT,

3.7.3. A7 D&t

A—Y=77Ur—r3rondiF. FEERLEKORRERHADO—BICRZcHnIELTELIL
EHEUFXT,

3.7.3.1. OV DREFEM

A—H—F IV r—yayhptAs307E. 13.24.1. BEREZV>THREFINZTqL 7N (32—
YP—F—5Fc LI KV) ICHRBENHDEED. /var/app/volumes/ LLTICEEET 2 DHEWNWTT,
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YT FOHEMNS Jvar/app/volumes/ T« L7 NVICTZ 7 EATBD I EICRDET, FIRICDWT
DFMISERICHEAEZITSERICTBALE T,

3732 REFEINEOQT
- Ethernet, LTE. BT, WLANBEDXRY 7= R0OY

—MRICFEERLERICL KEONZEFABO T, RIETHER - YMBERGEOOTZHEL THLS
EZEZBIITHLETY,

IR TFOIN—=Y Yy

/etc/sw-versions & WS 7 7 )LHY Armadillo Base OS LICFEELF T, Zhid. SWUpdate
ICEBINTWEREY I 7ON—=I 3D EHmEINTWET7AMILTT, 2DOT77A1ILDOA
BEOVICESD TR IET, YBON—VaVELRITEZ2IENTEET,

- A/BEEESTHh

7w ITF—=REBICRICODREENH-> T, BEFWICO—ILINY I ULTULESHEENHD XTI, BT
O7zERT ZRIC. UYRF A/BEEESTH >IN TRENKEL ZE D> TUFWHEITICEED
DIOBIGENHZDT, EES5OETHELTWehZO7ICELTELLZEEZRBITITHULXT,

X 3.96. BEDOEDIERAE) ICRI AV RERTIZCET, IREA/B EE5DOETRRENL
TWBHIZHERTEET,

[armadillo ~J# abos-ctrl

Currently booted on /dev/mmcblk2p1 (1)
: (B

X 3.96 REDHEDHERFE

QO COEFEREHNSSOEIE/dev/mmcblk2pl THZBZ ENDHND ET,
374. VAV FRYTIAI—

Armadillo-X2 D+ v F Ry 754X —IE, i.MX 8M Plus ® WDOG(Watchdog Timer)ZFfEL T
W9,

VAVFRYTITAXY—E U-Boot lck>THEMEEINET, FRERETYA LTV MNKEIE T0R
ICRESNZE T, Linux A—FRIIE. DAY FRYTIAI—RSA/NDYRIFICT 1 LT D SEE
Z 60 MICBRELEY,

ASHDERTIAYFRYITIAN—DFYINTERLLBDIALTIRTDE YATLUEY
AORELXT,

DAYVFRYTHIAI—DREZEIL. ioctl VAT ADA=ILBEATITS IENTEET, FHBBER
[EDWTIE Linux A—XILDY —XD—RICEEFNTWLWS RF 1 X > ;(Documentation/watchdog/
watchdog-api.rst) 2R U T 23,
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VAVFRYTIAR—ZFELETEHIERFTETR A

=

38. XY NT—UKTE

MHETHNIE. Armadillo DY KT—U DREXITVWET,
3.8.1. ABOS Web ¢& &

Armadillo Base OS(L{F%. ABOS) icld. Armadillo &E2F PC »E— LAN RICEELTWLWNh
£ Web 720Ny RT—TDHREP. SWUAA—IDAVAN—ILREERTS T ENTIREE
2%, ABOS Web &EWSHEBENH D FT, CDHEEEIL. /N\— 3> v3.17.4-at.7 LIED ABOS (TIE
ETHAAENTVWET,

BHE. *RYNT—2I1CBBLT ABOS Web THRETZEDDEFUTOHDTY,

- WWAN %7€

- WLAN %F

- BEHRRE BRYNT—0AYT—T 1 —ADEKTE)
. DHCP #—/\—37

- NAT %ZE
. VPN %%
ABOS Web TERETEZ2EBIEXRY NT—7B8@MUNCHH D XTI H.
FNsICDoOWTIE T6.8. Web Ul 5 Armadillo 2ty b7y 79 3%
= (ABOS Web); TEBNMULZEY,

F—=hUEBE. 7Y 7T E>THUL avahi H—EZXDEMEIN X
ITH, FILBNME N —EXDBEFEH I NZ I EICEDFERS
18 avahi (IEBEEUEWEREICKE>TWEYT, ABOSWeb (77t
ATEBLSICTBEEHITIE. D avahi H—EXZHEREH T IHNEN
HBeH, UTOFIETERICLTLLIEET W,

/ IN\—3I 3> v3.17.4-at.7 LIFET®D ABOS »5., v3.17.4-at.7 LIE~T7 v 7

[armadillo “J#f rc-update add avahi-daemon
[armadillo “J# rc-service avahi-daemon start
[armadillo ~1# persist file /etc/runlevels/default/avahi-daemon
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Fre. NN—=U 3> v3.17.4-at.7 LED ABOS [, /\— 3> 4.13 LIETD
mkswu —-init TYERK U7z initial setup.swu 214 Y A R—JLULTIEBEE.
ABOS Web (/SR T—RHRESNTHST. BEIEEFLEFEA, D
HEIL ABOS Web D/IXRT—REZBTDXISICERELTLEEI L,

[armadillo ~1# passwd abos-web-admin
[armadillo ~1# persist file /etc/shadow
[armadillo “J# rc-service abos-web restart

LTE EY 2 —I)L&EEH UK Armadillo 2&8EWNWT, LTE TV 2 —I)LIcLK D WWAN EfiTT1 V5 —
Xy M7 712 R9BBEIC. Armadillo I LAN TR Ui h 5 Armadillo Z/)L—% —& U THI
BUREWEEICIE. NAT REBEENRICIIDOTU L D, LTE EY 2 —/)Lic LD WWAN BETYZTR
H—ERCEFR L. WLAN ¥ LAN TEGUIESBHI SESDcT—5 %20 57 RY—ERICEELED.,
FNootiEE,. V77 RY—EZXHNS Armadillo BREATERGIET 2L S5BIATLAZBRT 256
lccFIEL a0,

Tk, ABOS Web ZHRBUIBEERY NV —IREDITIEICDOVWTHENULET,
3.8.2. ABOS Web NDF7 7 X

Armadillo & PC &1 LAN TE#: L. Armadillo DEFEZANT PC T Web 75U %EE L
%, Web 7Z0HD7 RL Z/XN—ITRD URL ZAALTLZE W 1 https://armadillo.local:58080

ABOS Web (. #HRETIERA—YT7RXY NDRXRY NT—=UDHT I EZATEETT,
BTy MDOSDT I ERZHFA LIZWEEIL. /etc/atmark/abos_web/init. conf Z{ERL L. ABOS
Web O —EXZBREFHL TSI\,

ULTFOATRIAYTFEIL=TNYIDSDT I EADHZFHFALET !

[armadillo “]# 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 “J# persist file -v /etc/atmark/abos web/init.conf

" /mnt/etc/atmark/abos web/init.conf’ -> ’ /target/etc/atmark/abos web/init.conf’
[armadillo ~# rc-service abos-web restart

Web (C##t9d % URL O/RR M&EZD (armadillodocal) (&, 2 BHT
l& armadillo-2.local. 3 &% Tld armadillo-3.local DL Sic, ES5HD
NEIFNICEIDYTENET, EDRARNED. ED Armadillo DEH DL
D ZHRITBDOHEL WD T, EHAED Armadillo THEIC ABOS
Web Z&invg & =ld. LAN ICEEIP 7PRLRAZERELT. IP 7KL X
THEETESLSICTEIDHNENVWTL & S,

/ ABOS Web 119 % Armadillo %, AU LAN LIC#E#H S . ABOS

F . VSCode £ T ABOSDE(Armadillo Base OS Development
Environment) 5. ABOS Web D&1fEL T\ 3% Armadillo D—E %= &
U, F8E U7 Armadillo ® ABOS Web %= Web 72 Tl 2 &
MHEFT, /U, ATDE DRy T —2% NAT I[CEREL TWBHE
& Armadillo D) A M ZRRESNEXF A
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X 3.97. ABOSDE © O—AJL%X Yy NT—2 E®D Armadillo Z X+ >~
9% OKRGETHLNTWSRY Y E Iy U932 ET. O—AILRY
N7 —% 7T ABOS Web "Ef7&TW3 Armadillo ZXAFx+ > 93
CENTEZXY,

ABOSDE EXPLORER
~ MONITOR

Armadillo on the network is not found,
so scan first.

scanning Armadillo on the network

3.97 ABOSDE T O—AJIxXYy h7—7 E® Armadillo ZXF+ 7
%

"% 3.98. ABOSDE %{#M L T ABOS Web %#BI<; DHFBRTEDNT
WBY—4%5 v o T3 T, ABOS Web & Web 759 TRIK
ZENTEET,
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ABOSDE EXPLORER

~ MONITOR

~ armadillo.local

172.16.1.37
> armadillo-2.local
» armadillo-3.local
> armadillo-4.local
» armadillo-5.local
» armadillo-7.local
> armadillo-8.local
» armadillo-9.local
I@ » armadillo-10.local

3.98 ABOSDE %% U T ABOS Web ZR <

M 3.99. ABOSDE [c&RIRENTWS Armadillo Z5E#9 3,
EbnhTWwad~NY—7%Z7 v 32%5Z&T. ABOSDE ICRRENTWDS

Armadillo ZEH I 5 ENTEXT,

ABOSDE EXPLORER
~» MONITOR
~ armadillo.local
172.16.1.37

> armadillo-

» armadillo-3.local
» armadillo-4.local
» armadillo-5.local

» armadillo-7.local

> armadillo-8.local

> armadillo-9.local
o - .
'C‘) > armadillo-10.local

3.99 ABOSDE lc&RRxE=TW3 Armadillo ZE#H9 3
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3.8.3. ABOS Web MJ/XRA T — RE %

r3.3.5.1. initial setup.swu OER; T ABOS Web 0O 7'« VRIS A T —REZZREL TWR WIS
&. ABOS Web #IEOY 4« Vi, "#LRIOT A V"DINA T — REFEENRRESNETIT DT, /LR
T—RZERELTLEEIL,

BaseUS

F | = %
BRITDINAT—=FEZAALTLEEZ N
e e

/SR 7 — F(HER)

X 3.100 /XA T — R Z KB

"R A V" DINA T — REFEE T, "NNAT—R" 70— J)LRE "IKAT—RKHEER)" 74—ILR
lc. BIRRUIEWIKRT—RZAADLTHS, "BR"RIVEI) v I LTLIEEW, /XA T — NEIR5E
TEHEMNRRENES, INAT—REHFDOZT TI,
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) 85250

RAT—FogghETLELE

g1 2R—3

B 3.101 /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 3.102 O7 1 VHEE

O« VEET ABOS Web D/XRAT—RZAHDUTERIES X, ABOS Web DOREBEICRI
NEDLD, BEREZITOIENTEET,
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~—~
llll -

WWANEEE

= g

DHCPHY —/i—§E

=

SWUT YR ==l

3.103 by FR—Y
3.8.4. ABOS Web D& E#RME

ABOS Web T Armadillo DEIEREZITS ICid. BT A Y RICKRREND Y TIR—=IT, REL
TEWEBEANDY Y T2 Uy I LTLEEW, U270y 3dE VY IEOREBERNRRS
NEXIDT, REHEE T, BEDRENBDERPREEEZIT> TLILET WV, REDREANR 2D
FBIclF. "BRERKRE " Z7 VY I LTSV, BREDRER—INDIYVTIE, TNENDERE
R=ITH, ElfICHA RAZ 2 —FEHTRRENET, U T R XZa—FEHATRRESnY Y
TV vI3dlE%. ™A RXZ2—D5 xxx ZERT B, ERLULET, ATA VRICKRRSN
BhYyTIR=VE ZNENORER—VICIF, EROY A RAZ 1 —(CMX. EiwAAIC. REDE
RN RTENET T, REOERIKEIL. WWAN. WLAN, LAN, OZhZhIicDOVWTKRRENEK
9. WWAN & WLAN . ZN5D@BEEY 2 —ILH Armadillo ICEH SN TWARITNIF. RRSh
Tt Ao

385 . A777Uk

ABOS Web ThERtY N7 v T Z2{Tla>fcb. YA RXZ2—Hm5 "0 7T K" Z&RL AT
7IORULTLIEEW, AT 7O NTBE, AT VEERIBURRSNET DT, ABOS Web 23 <
FELRVWDTHNIE, Web 7Z7I0HFEFHALCTIRE W,

3.8.6. WWAN &7E

LTE ZlZUsH &2 WWAN BIEEY 2 —I)LZHEH L2 Armadillo . WWAN REZTWET, &
DBREEE CTlE. WWAN EEREDEFEE . WWAN EHEDIRE GRED 7 RL AEHR) ORK. BiF
BEH WWAN ERREDIRELHIBREZTO>ZENTEXT, XFEBEEHDS S5, "MCC/MNC" IE. BE I
Rl LTLEE W, MCC/MNC UADIEERZEULKKRELTH WWAN BEIBIELRWEE.
[ SIM A—RKHVILFF+ U7 SIM DiFEIE. SEHNOBEEEZE(IC MCC/MNM 2EWEhtE, B
EEEEISERIN MCC/MNC DEZERELTLEETW, ZNZENDANT 4 —IL RICEREEZ
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ABULT "ERUTRE" RIVZ2I7 Vv o9& WWAN EERDREZEHRL T. WWAN BeHREnE
ZRITLEXT . WWAN BIERENTON. XY M T —JERMN|ELLRETIE, BZHc>TWS IP
P RLABEZ "RBED WWAN #iiER" ICRRLET, "® 3.104. WWAN FREBEMHE) . WWAN
REZTO>ICRREZRUET,
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IR DWWANIEL 15 IR
EEPE BT

APN a-¥#  FEALA MCCIMNC IMSI

b e CHAP - e

IPFFLZA Y72y k=R F—F7z4 {8 —Fx—2R

S 0552552550 192.168.151  usb0

WWANIZEGEIERA D
WWANEGICBELBEZAALTLEEZ WL

SR

CHAP

MCC/MNC

X 3.104 WWAN EXE EIE
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3.8.7. WLAN E=X%E

IR LAN £V 2 —)LZBE U2 Armadillo @, WLAN (iR LAN) BEZITWE T, COREEMH
TlE WLAN 75472 b (F#) EULTOREXE. WLAN 77 ERRA Y b ELTOREZITS
ZENTEXY, VAT VRETIVEARA Y MDEESH—AIKLDVWT, ERREDEFREERD
REDRTR. BIREAREDHIREITBRAET T, V747V NETIEARA VY NDEESICERET S
NE "BEE—RBERWTEELERT,

TIATVRREET VEARA Y MRED. TNZNICDOVWT, UTIEHRBALET,
38.7.1.WLAN FRE (/51047 EULTDRE)

"BEE-—RFBERBT"VSA7VRNEVTEBIZ"2FERI D E. 77407 MREBEDIRREN
EJo BUPITEARAI Y NIREFADIZEIE. P77 EARA Y MOREZHIBRL T EE W, £5
LiaWwe, BMFE—RZISA 7Y MNIYIDBZ B ENTETRRA, REEBDSSE, Xy hT—7
#(SSID) (&, YR RDSEFEIRL T ZEW, WLAN 77 2 ZXRA > h%Z Armadillo A6 &RH TE R
WEEIE TOURMDZEICEDET, BEFaUT«AHbE. YUAMDSERL TS EE W, DHCP & EE
(&, DHCP Z#&EiRT 5 & DHCP U—/N\—Hm5 P 7P RLAZERIBLET, BE 2FRI &, EE IP
PRLARERBDANTZ7 « —ILRZRRLET,. TNZNDANT 4 —ILRICKREBZAAL T "Eim L
TRE" RI>ZT Uy I 9$5HE WLAN 7547y hEREZFEIHRL T, WLAN EimEEzRTUE
9o WLAN £ EN TN, WLAN EHRHHEIZ U KRBT, k> TWS IP PRL ARG EZ
"RED WLAN #iRER" ICRRLET,

ABOS-WEB ETIFEHEDRY N T—VREZRGFEI DI ENAETY, REBEEHDSBICRY NT—
JIEMEAD LR, "BE" RY>E2I7 Vv I T3 AMUCRBOEFOHAZEITV., ERIFITVE
Bho BIRRUICERED—EIL WLAN R—IDHFRICH DI ANERSNET, DY X ~TIE WLAN
REDEN/ WME/HRZITS2ZENTEEFT, REUVEREICERAEZZEELZWESIEY A NS
BIRULT, "ER" R EI7Vy I LTLIESW, BEUVEREZRELIZWESIEU A MDSREIRL
T, "BREZRE" MY>Z2o Vv I LTLETV, BEULEREZHIBRUIZWESIFY A SN SEIRL
T, "SREXHIBR" RT>EIY Y LTLIEEW,

' 3.105. WLAN 7 54 7> hREEH) . WLAN 754 7Y hREZIT>IcREBZRULEX 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

yes

WLANEGERA D
EREL:-VLWA Y F7—7A(SSID)EE|IRLTLEE W
Fw b7 —4£(SSID)

X2 UT4AR

WPA2

NAT—F

X 3.105 WLAN 7 51 7> & EHEE

BEAEH WLAN 75147V RREZHIBRL T, WLAN 77 ERMRA > k& DERZVIMT 5ICE. "§&
EZHIBR" My >z oy LTLLIREL,
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3.8.7.2. WLAN 8]j8F (FUVEARAVNEULTODRE)

"BEE—RBRBT" 7O ECARA Y NEUTERT2"ZERT D E. P77 EARA Y NREBEERD
ERENEFT, BDULITATYMNIEREBRHDBEIE. 7747V MDOERERHIBRLTLLIEE W, 5
LiaWwe, BMEE—RETZ IV EIARA VY MNCHYIDBEZ D ENTEEFFA, REEBHDSSE, JUVY
J RLZ &, WLAN P EARA VY MNCEIDHE TR IPZRLAZAALTLIEE W, T TRY RTYRY

I, TIVEIARA VY RNDYTRYRDHEDEADLTLEE W, EARABRKEIE. 5GHz & 2.4GHz @5
‘51%%@“5%@%5§TRL’C<EESL\O MADERHZRKICERT I EIETEEEAS EFH?'-T'/*
JUiE. DARNDSBIRLTLIEE W, SSID & JIXAT—R ICAAU(BEIE. PV ERARA Y NMTHEE
7= Armadillo I WLAN F#zEft 9 2BRICERUET,

ZNZNDANT 4 —ILRICKREBZANDLT "RE" R 2T Vv IFBE WLAN 772 ZRA
Y hREZEHRL T, WLAN 772 ARA Y R ZRB L E I, WLAN 772 RRA > MRENTH
ne 77 EZARA Y MEERORE T, "REDT7 7 EZARA Y MER" ICREABTZERTULE T,

X 3.106. WLAN ZZEZAMRA Y NETEME . WLAN 727 ERRA Y NEEEZTH -IREEZ R
LET,
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FFiR
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fEFRE R
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FUVy¥FFLR YRy bR

192.168.1.1 255.255.255.0

Lind oY

Frrii

36

{vR=7z—2
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TIORRAKRA Y FEREAN

Armadillo® 7 72 ARA » FE LTERTAE-HICHBELREEANDLT

{CFEEw
FTUw T RFLR
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v S e
| 255.255.255.0
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PIOCBARA Y M E—ROEF 2 U T+ ARIE. WPA2 ZEEALET,

=

3.88. HEHRXRE BRYNT—=IA V=T 1 —ADRKRE)

RESNIERY MV —VHERO—EZRRULET, RRUVLEROENZNICOVWT, EROBEML
(Tehe)) PEME (TUHL). BLTERRENBOREPHIFRZITO &N TEXT, BEROREEZ
TR BIELIEWERZ 5 IART U TEIRL T LEE W,

BIE DB IE R

#ERA EHRRE #gRa47 AvE—-7z-2

podman0 activated  bridge podman0

Wired connection 1 activated  ethernet eth0
abos_web_wwan activated ttyCommModem
vethO activated vethO

Wired connection 2

«<» e

X 3.107 REDEHIEREE

22T, "Ry M=K & Linux DY N7 —7ERKEEKEE (NetworkManager) H\EIE
IT5IAXTI3VTY, Xy MNT—VHERICNT 2REEE DOFMIF. NetworkManager @) 7 7L v
A (https://developer-old.gnome.org/NetworkManager/stable/nmcli.ntml) Z &L 2 & W, #
MREANBZHRELCWERZERL T "REZH/E" R >E27 Vv I T5E. REAROREEHZ
=RUFXT, LAN OFEHEMUNA. DFED. WWAN & WLAN O#E#ticxdd 2 EIE. "WWAN KE" *
"WLAN E" OFREHHZBEVWWLIZSDHEHETT,

ETNZNOERKREEER CIE. IPv4 & IPv6 DZNZNICDOWVWT, IPZRLRAZBHEIDETT 5N
XLEEEZEIP 7RLRICTZNZBRUTRETEX T, PP RLADEDHTIE. T7A4IMTIEE
BEID XK TTI, Armadillo Z##t U7 LAN > WLAN T, Armadillo Z DHCP %—/\—& U TER
I35 EIE. TNSDRY MU —VHERZEREE IP 7 FLRICREL TLIZE L,
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3.8.8.1. LAN #EHRRE

LAN EHRoERAE. 774 I\T“Li "Wired conneciton 1" T3, LAN R—hZZDEHL
Armadillo Tl&, Z2&%® LAN /R— M TS T B "Wired connection 2" 8% T9, Armadillo &
LAN & WWAN &DEITIPV4 JL—5—& U GERAT 2B EIE. LAN EHEDORET IPv4 7 R |/7\¢&.
EIP 7Z7RLAICEKELTTEIW, X 3.108. LAN #EHRETCEE IP 7 KL X ICEREULUBEE,) (T,
LAN EROREREBE CETE IP 7 RLAICKRELICREZRULET,

¥4 (connection.id)

Wired connection 1

A 4% —7 = —Z (connection.interface-name)
eth0

IPv4 Hei% £ — F (ipvd.method)
manual

IPvd 7 F Lo Z (ipvd.addresses)

172.16.69.123/16

IPv4 5 — 7 = 1 (ipvd.gateway)

172.16.0.1

IPv4 DNS (ipv4.dns)
192.168.10.1,192.168.10.2

IPvd 227 4 w7 )-— | (ipwd.routes)

IPv4 )b —F 4 &4 U vy 7 (ipvd.route-metric)
-1

1Pv6 B3 E— F (ipv6.method)
auto

IPV6 JL—F 4 » %4 U %7 (ipvB.route-metric)
-1

HE 2% % b (connection.autoconnect)

yes

X 3.108 LAN £ E TEE IP 7 R L X ICERE U EE
3.8.8.2. WWAN #£iRER7E
WWAN #FmDEf4A k. 77 4 )Lk TlE "gsm-ttyCommModem" T3,
3.8.8.3. WLAN #£t37E

WLAN EfFDERZAIE. T7AINTIE. 7540472 E—RKH "abos web_wlan". 727 XRA
> KN E—RAH "abos_web_br_ap" TY,
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3.8.9. DHCP % —/\—&&%E

XYRNT—=OA =T x—AZEIc, BHELEXY N T7—2 LT Armadillo # DHCP H#—/\—¢&
UCEMESEZREXITOENTEZXT, EHRBEHD DHCP b“ N—1EHRZz. BHHEHLIHLDO"IRED
DHCP &3R"ICRRULE 9, DHCP Y —N\—DREZEIKT 255E. "DHCP EBBRAN"HICEKENE %=
AAUVTRERE R 27w LTLEE W, TK 3.109. ethO 50‘@“6 DHCP H#—/\—Z&7E, Ic.
—2%H®D LAN /R— K (eth0) ICW T 2R EZIToIERREERULET,

B1E ODHCP1ER

IP7FLZA YTy b2RY DHCP Y — A HiE A==

DHCP1E#H A A
{28 —7x—2
eth0 172.16.1.128/24
DHCP Y — R 3

172.16.1.10

—

172.16.1.254

DHCP Y — Z i
24h

BRIOSAIzh, S OBAIEmE D IFT <& L@ : 24h, 30m)

X 3.109 ethO I£x49 % DHCP H—/\—&7E

fe&EZIEX. LAN /R— D 223 % Armadillo T, #n2hd LAN R—hZ2E27%42% LAN [T U T,
FhZ2ho LAN kT Armadillo # DHCP t—/\—¢& L;TLFH@'%%A Et\ ethO & ethl LT
DHCP —N—8E%{T> < E&\W\, DHCP H—/N\—%E%ZHIRT BIciE. "IRED DHCP IEHR" 0 —
BTHIRRULWEREZRBIRLT, "HIR"NY>Z 27Uy LTLIEE W,

3.8.10. NAT R=E

DOFREBEMETIE. IL—F —RBETDIXA VT —7 2 —ARE &, Armadillo Z##t U 7c LAN £D
%%ﬁﬁﬁ@/‘l’\ RTAT—FT AV IREZITOIENTEXT, Armadillo Z LAN ¥ WLAN & WWAN
EDETIL—F—E UL TERY 25EF. NAT REDI LA VT —T7 1 —X%Z WNVAN DA V5 —T £ —
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AICERELTLEE W, 2L T, LAN ¥ WLAN Eo#gs%x. WWAN ER UM vy —x v M —
IN=EUTRARULIEWGSRIGE. R—KT7AT—FT o VIREEFE>TLIEE VN,

3.8.10.1. NAT ¥&=&E
IW—5 —HEBEETDIEA VT —T 1 —AREZTHRAEI, "®3.110. LTE =% ExXA I —Tx—2R

ICIBEURERTE) T FBEAVIT—T 1 —RIC ppp0 2IBELICBEDEEZRULED,
HIEDNAT R E B R
kA »R—=T =R

ppp0

NATIEHR AN
BEA 2 —TF7—REFIRLTL a0
AR —7z—2

ppp0

X 3.110 LTE &3%8%A VI —7 1 —RICEBEUVREERTE
38102. R—bk7xT7—F 1 VIRE
REAVI—TI—AZEIL, R=KTAT—FT o VIR EEZEHRTEEIT, ®3.111.LTE 5D

RENTY MIHTER—NTAT—T0 VIRE IT. RIEAVT—Tz—X ppp0 ICDWVWT, R—
N 8080 HFFED tcp NT Y R EIR—KNT7AT—FT o4 VI T 2REZToIREBEZRLET,
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BEOR—F 747 —FT4 IR EER

ZES»%—7 Fob EfER—F 2 I —
=2 an #5 RETFLA FES

® pppo tep 8080 192.168.1.100 80

R=bT7xT—T4 > TERAN

et St m—R
| vethO

7o ko
_ tcp

Tingr— &S
8080

BRT FL2R
192.168.1.100
TR — &S
80

3111 LTE B 5DRE/NT Y MTHTBIR— T A T—T« VT &RE
3.8.10.3. VPN &7

Armadillo ® VPN ERREZTVWE T, COREEETIE. FIEAR®Y VPN 751072 N DRE
774, RAEADIHEELBOREEZITDIENTEEY, VPN EFRZHREL TWhIE, REDES
REHRRULET, REOERKREBRTRBICH S "HEi" My > & "UK" RY > T VPN ERDERE
Yz TR A E T, VPN 754 7> hE. IRE OpenVPN [https://openvpn.net/community/] Z
/—ﬁ_ I\ L/T\/\i-g_o

M4 3.112. VPN &RE1 (. VPN EfiREZ T > IcihREBZRUE T,
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FFiR

WAEARIE, "I RBENRT—R" & "HAE" OEE5 N —HZERTEEXT,

B DVPNEFIE R

:%E4 © vpn-connection

BewriRAE . B

IPPFLZA Y$FEy b2ARY

SR 255.255.255.255

GCED GEID G

VPNEFIFERA S

VPNEEICHBELFHREAD LTI ES W

RIEH
vpn-connection

A
OpenVPN

SRET 74 I(ovpnZ 7 AIL)

7 iR o
SEFAE 7 T AL

7V | -

il

7 AIVEER | SRR <oy

W7 FANDNRRAT—F

BICART7—FERELTWEHBERANLTLEZ L

X 3.112 VPN &E

FRRL/T A "EERR

' DA, ovpn 7 7 A ILICGERAEPEMEDAINTONE, ZNSDT 7ML ZIEET 20EIFH

DFEEAo
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ABOS Web (&, VPN ##i% XE T SHRIC abos_web_openvpn & WS ZRID DY T+ % BEMICHE
U, 2OaAYFTFTVPN VZ4 7Y hERITLUET, VPN EREEZETI DRCE. ETRREZ
mIO7%ZRRULET,

B A H VPN REZHIBRLU T, VPN EHZUd 2icid. "REZHIR" Ry>E2I7 Yy LTLE
AN

38.11. REE—&

BREEMHE TIT > e REDIREIREE SEIRY) > T—EBRRULET,

3.9. Network Time Protocol (NTP, 2y KD —2 - AL - 7
Ob3)L) OFRTE

Armadillo Base OS Tl& chronyd Zf#> TWE T,

DII[I

FIA)NDRFE ([FRITZH—/N—1E) | /Lib/chrony.conf.d/ [cdh D . ZEAI|C /etc/chrony/
conf.d/ DT 71 ILEFHEMIAHETT, /etc/chrony/conf.d/ T« L2 KUIC /Llib/chrony.conf.d/ &R U
T77AINEBDERET 7FAINZBEWVWTHELZET, T7AINMNDT77AIZRERVKDICHEDET,

Bl ZIE., NTP H—/N\—DEFE I servers.conf [CEEHSNTEXI DT, TET DX /etc/chrony/
conf.d/servers.conf [CECHLUE T :

[armadillo “1# vi /etc/chrony/conf.d/servers. conf (1]
pool my.ntp.server iburst

[armadillo ~1# persist file /etc/chrony/conf.d/servers.conf (2
[armadillo ~1# rc-service chronyd restart 9

chronyd | * Stopping chronyd ... [ ok ]

chronyd | * Starting chronyd ... [ ok ]

armadillo:™# chronyc sources 0

MS Name/IP address Stratum Poll Reach LastRx Last sample

“? my.ntp. server 1 6 3 2 +88ms[  +88ms] +/- 173ms

3.113 chronyd @3> 7 « ¥ DEEH|

Q@ 1>« T7FANEERLET,

(2] 771N ZRELE T,

©® chronyd Y —EXZBEEHLET,

O chronyc THULUWH—N—DEHRINTVWS I L ZHERLET,
3

.10. Armadillo Twin Z{&§&d 3%

Armadillo Twin ZF|BUT/I\1 R EREBZIRT 515 —E Armadillo Twin & & U Wz
E<2EEEITITHULET, Armadillo Twin (&, ﬁE'fEl\7’]/7)l/T CEfFWefE< o &7 3 ABE
BTE2ToMEZ CHRWEK ZENTEXT, Fle. FIATILFRDOEREANRIE. BRIOBETS
VICHAREIIEMVWTHREIZENTEXT,
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FEME Armadillo Twin 2—Y—~Za27J)L "7hHhov b - 2—H—%ERT %, [https)//
manual.armadillo-twin.com/create-account-and-user/] %z CHEZR L S L\,

3.11. ABOSDE I &% 77V Tr—> 3 Y OFEFE

Z ZTl&. ABOSDE(Armadillo Base OS Development Environment) (C k27 77U —> 3 > H
HEDPEE ABOSDE THER SN2 7O 7 RDEWCDOWTEHBELET,

ABOSDE (& Visual Studio Code IC1 YA M=)V TCESHFEAT IV AT 3> T3, ABOSDE %=
FRIZIET, AVTFROCAVTFHFEHESHRAIRE 7 7MILDOERKR. AT FRICET BNy T —
VDAVAN=Ib, AVTFTARTEEST D7 VT — 3 v EREDRFEEITNTVSCode ATITSZ &
NTELI,

ABOSDE Tld, UMTDES BT 7V T —ya v alRKET I ENTEET,
- GUITZUT—yay
- CUl77Ur—yay
- CEBF7Vr—yay
3.11.1. ABOSDE OXIHEFE
% 3.40. ABOSDE DWGEE: ICRT £3Ic, ZP7UT—ya v EBICRIGL TWBEBNERD £7,

5= 3.40 ABOSDE ODMISSEE
F7Ur—ya>nEsE fEEEE (UL—LD—2)
GUI 77— 3Y Dart (Flutter)
N 1
CUl 7 7Usr—vay 2 VA7 7k
Python
CEEF/)—vay C &

3.11.2. Z2RT 2RAFIROEDZENR

EDLSBFTVIT—2avzmFET 5HICE > T ABOSDE IC XK BRFEFIENELZD XY, " 3.114.
SRIDARFIROEZERT B, 22EIC. CEEVREET S 7TV Ir—ravIicBLIEZS
BLTLIES W,
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[ ABOSDETHM®T 2 ]

C EIETHETL?

MNo

Yes
EEEERTLH?

Mo

c BRI=Ed7TVr—iay
DBEASE I~

lGul 74— av ORI~

Ffrcul 7 ) —i3v 0%~

K 3.114 SR9 2BEFIEOEZEIRT 57N
GUI 77— - WHRI—Y—
=
- BEZEERITZ 7 IV avERELEW
L NZ 27O
- 1312.GUI 77U Tr—y 3 VO =R
CUl 77U — R —
=
- BEEZEERLEWI U= a v ERELZW
L NZaT7I)IOSRE
- 1313.CUl 77U Tr—y 3 v =R

TUr— . HRI—Y—

]
\ Bl
N

v O

- CEETRVWEERRTERWI ZUTr—y 3 v ZRFE LIV

- BEFED CESEICEL>THESI N7 U T—Y 3% Armadillo TEI{ES
HeWw

- ARREICHKDH B
L NZ 7O

- 1314.CBREICLBT7TVIT—2a vy o =22R

312.GUI 77V Tr—> 3V ORFE

Z ZTlE Armadillo DEREERARICEN U GUI 7 75— 3 0 %152 & DTE 3 Flutter =
E-EHEAEZB/BNUET,
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3.12.1. Flutter & (&

Flutter EIEEBNAILT7 FU T =30 Web 77U — 3 VY ORFEICELNS GUI 77U o —
VavREREY-IFYRNTT, YILFTSYRNTA—LIBOT, V—AA—RKRDOKEDZLELTTEET
—ERREULITZ V=3V IRINBOIHTRD TS Y N T A —LABIETEET, 5. 77V
N7A—LBTT7 IV —yavORCBBH—T2ENTEET, 77U —Ya vVEAKSEEL
T Dart ZFERLTWET,

Flutter #E> 2 & T Armadillo £TH GUI 7 7V —Y a3 @RI ENTEEXT, AT
Flutter THRE L7 7Y —> 3> % Armadillo ETEINL TWBHITY,

@ A L7y
25, 000m ‘ 7, 500u 17,921m

CBAKE ¢ BEE CRED

3.115 Flutter 7 7V 4o —< 3 > DOfl

3.12.2. Flutter ZHW /=R DFHiN
Armadillo EF (T Flutter 7 7V —> 3 v EREITZIHEORNIGEUATOLSICAED ET,
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BAFEBAIARSIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty b7y 7

&

T Ir—2a VR

( )

BAFRSE THFIC
Y1) —RRDEIL K EHET S

{ BMANEZRAH }

. J

X 3.116 Flutter 7 7V —¥ 3 VHEFEDORN

3.12.3. ATDE LTty b7 v/

Tl RAAER®BIEDO ATDE ETOtY b7y 7FIBICDOWTEHRAL T, ATDE ZHEWLTRRL
BaE. ki "33 HROER) ZZRUTATDEDEY APy 7ZET LTS W,

3.123.1. 7O0Y 7 b DER
Flutter 77U —> 3>y Y 7ILELTUTZRAELTED XY,
- Flutter Demo 77U —> 3>
-GUI 7TV T—> 3y
- Signage 7 7)o —> 3>
- Factory Signage 7 77U o —> 3>
B7O0V I NBUTOLSBTZ 7V r— 3 v OBEEERD KT,
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Flutter Demo Home Page

You have pushed the buttan this many times:

3.117 Flutter Demo 7 7V o —¥ 3 VY DHEMH

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

X 3.119 Signage 7 7V —> 3 VOEMH
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FFiR

Pyb¥—977/ HRIE 20235F4H28H(E) 14:06

SHOEEFRLBUE
ASAV I BIIR~F2IR

(B k. R B, PE. D
B3/ Y BIIR~®2IR
Wiz, e, vtk DL S W
CSA @I R~H2T1
ELA D A H L KR
ASA v HW3IR

. 5K W B, P
B34 W3L#E

Wias, b MO S . LUER

CSA v W31
FEAR D BE FH W

ASAV: B4T1E

. K. B BP . PR ELA.WD
B34 H4TH

R R R R IR LN, &t 3 500ﬁ Eig 70%

¥ 3.120 Factory Signage 7 7U o —> 3 >V OEH

DBEOFIETH Y IV TS5 —2 3 08I VSCode TV U w3 5
A FrPERE N2 77 ILAENAT DD ET,

VSCode DERA VD [G4/X2] 15 [«F7 7 o—3 3 %> New Project] ZE1T L. 43_%1—"\3*1/%7_'4

L7 NVEREBENS 7OV M ZRET DT LI NI EBERL TS W, EITT B

e

ICRRESNTWB=ZAFRY v EBLTLLEESW, RELXEZRIRISE. 7OV NEEANTZY
A7A7DBNERRENZDT, FEO OV IV MNEEANULTIVY—F—EHBLTLEEWY, I T

F. R—LF« L7 KJETICmy project ELTRELTWEY,, UTTIEAIE LT [GUI 7
a3 V] OERZET> TVWET,

TV —
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ABOSDE EXPLORER: COMM

i ,l'I A
Armadillo Setup New Project
GUI New Project

Python New Project

shell New Project

Signage New Project

ABE

K3121GUI 77V o—>a>yn70Vxzy b 2ERT S
Project name

my_project

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

K3.122 7O0Y V7 b&%ZANT B
3.1232. 74 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,

- configt RETZ7 7 AN TT, BT FAIDRETDHDRIUTDOELEDTY

- app.conf: AV FFDAV T 14U TY, BEARICDOWTIE T6.24. AVFFHEHREI 71l
HIERRT %1 ZSRBRUL TS,

. app.desc: SWU A X—IH4EKT DHD desc 771ILTYT, BARBICDOWTIE 6.4,
mkswu @ .desc 771 ILZziwET 51 ZSRULTLEEL,
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- ssh_config: Armadillo "D ssh E#GICER U X, 3.13.6.2. sshEflcERI S IP 7RL X
DERTE1 ZZRULTLILEL,

- container: AV U7 NZETIZAVTFDRETI 7ML TT, packages. txt [CEEEHINTWS
Iy T —IMA VA RN—)LENET, Dockerfile T EIERET ZZ L HOEETT,

3.12.3.3. ¥IHARE
HEAFRE TIXEIC Armadillo & SSH TR T 27O OMEHE E NHEBOERKRZITWET,
R L=7AY 7 8T LY MUAEEIL T VSCode ZREL TL 2L,

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

3.123 YIHAREZ1TS
VSCode MERA > D [my_project] M5 [Setup environment] ZX{TUE T,

170



Armadillo-X2 &R~ =217 AR

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

3.124 VSCode THIHIREZTTS
BRI D&, VSCode DTFZBICUTDELSBY—IFILDRREINET,

TERMIMAL

Executing task: ./scripts/setup_env.sh

X 3.125 VSCode ¥ —= 7L

CDY—ZFIETUTDODELSICAALTLIES 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

3.126 SSH HDO@EZ &R T %
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,

3.1234. 77V =3 YETHIYTFHFA X —=I DIER

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,

AVTFAA=IDERE LV SWU 4 A—IJDERKRH VSCode TITWET, VSCode DENRA Y
@ [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

3.127 VSCode TAVFTFA X —I DERHZITS

AT FAA=IDERICIEUIES CEEMIMID £T, VSCode DY —ZFILICATD &L S ITERR
ENBDEAVTFAAXA—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 YA M—JLLTL XL,
* Terminal will be reused by tasks, press any key to close it.

3128 AT FHAX—IDIERTET

YERL UTc SWU 4 X—3|E my project T L2 kYU TIC development.swu &WS 7 71 L& TRE
SNTWXT,

173



Armadillo-X2 8@~ =27 AR

3.124. AT DT« ANIEa—> 3V
FERTZIVTFOFAANIE2—vavEUTOEEDTT,

T4 AKNJE 21— - debian:bullseye
>ayv

3.12.5. Armadillo IC&EZET 2T LI MU RO T 7))

AV FFAA—IBSME, WTFIRRT T4 L2 kU2 T 71 L% Armadilo IKE%LET. T2 TR,
O3 &l my project ELTWETD,

Armadillo IC¥sX9 %71 L Y - my_project/swu/app
NOKRGZ7 70

- my_project/app/build/elinux/arm64/[debug F £ &
release]/bundle

3.12.6. Armadillo tTcoty ~h7v >
3.126.1. T« A 7L 1 D

r3.3.3.1. Armadillo & BIS¢F PC %8551 #28L T Armadillo [£7 1 R 7L+ 2L T E W,
3.1262. 77V r—aYRTAIVTFARXR—=IDA VA=)

13.1234. 77—y aVETHIVYTFHFA A=Y DKL TER UTc development. swu %= 3.2.3.5.
SWUAX=IDA VA=) #SBUT Armadillo N YA R=)LLTLZE W,

AV AKN—=I)LZICEE T Armadillo "EBEEILXT, DR, weston HEENEEL XTI,
3127. 77V T7r—> 3 VEHH
31271. 77V 5=y 3>YDEJLRE—R

Flutter 7 7V 4o —> 3> OEJL RE—RICIE Debug. Profile, Release ® 3 &%Eh'% D, VSCode
M5 IE Debug. Release E—RDEITAABETI, Debug E—RTEIRULEZ 7V Tr—y 3 vidE
By MUO—REDQT/I\y JHEEZRAWVT, BWERNICHARDFRETIN. 77UT—23 v DF
ENELIBDET, HICEEYP7Z ZA—Ya VOEMEICKELEEN BT ITDT, ZDHEIE Release
E—RTEMFZHERL TSIEE W,
31272. Y 777U 55— vDEIR

Flutter > ZIL7 7V 5— 3 O RAEZHBLES, AV 8T LI NUAEE
L VSCode ##&&# U £ I,

[ATDE ~1$ cd my project
[ATDE ~/my project]$ code ./

3.129 my project NBEL T VSCode %iLEIT 3,

VSCode DENRA > D [my_project] iS5 [Debug app run on ATDE] Z%179 % &. Debug £—
RTcr7UVo—yavhEIlRah ATDE ETEHULET,
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e T
ABOSDE EXPLORER

v 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

pp build for release

A
Generate development swu

enerate release swu

=2tup environment

X1 3.130 ATDE £ Debug E=RTCEIRULEFZIVIr—y 3> 2ET95

1INDT Ty O— KRB TONS e, 7TV T—2a vhEET 5 X

/ flutter-elinux 2 > k—)LZICHIHTEIL REETT DHIE. DERT 7
TICEBRIIMD X9,

GUIZ7T7UT—2ayDgaIUATOEISBRT7Z IV Tr—a S LET,
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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

3131 E@LE >IN FV5—v a3y
PIVT—3 0 RTIBICET Y RIALED X RYVZERULTLIES W,

o

Flutter for Embedded Linux

F7z. Release E—RTF 7V — 3 >aETI5Icid. VSCode DENRA D [my_project] H
5 [Release app run on ATDE] 317U TL &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

3.132 ATDE £ T Release E—RTEIRULEZ IV — a3 vEERTTS

BN TIVr—23 DY —AD—RIE, app/lib [THDFET, Y TINT IV Tr—r 30 ER—
2EUTHRZEDDBESIE. app/lib FICY—XOA—RZEREELTLLEEL,

31273. Ny Tr—I%ZA VAT 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

3.133 dart_periphery Xy 5r—3I% A4 >V A —ILF %6l
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EE

video_player ¥ camera 72 ELTICE S /Ny o —l&. ATDE R® /opt/flutter-elinux-packages
ICHB/IN\YT—I EHABDETESRELHBD T,

& 341 HHAEDETESI NNy IT—Y

Iy r— %, /opt/flutter-elinux-package HDJ/NY 7 —I %
video_player video_player_elinux
camera camera_elinux

path_provider

path_provider_elinux

shared_preferences

shared_preferences_elinux

239

joystick

INSONYT—I%A VA M—=ILTBBRIFUTDOELSICAVAR=ILLTLREE W,

[ATDE ~/my project/appl$ flutter-elinux pub add video player
[ATDE “/my project/appl$ flutter-elinux pub add video player elinux ¥
—--path /opt/flutter-elinux-plugins/packages/video player

3.134 video_player Xy or—3I% 414 >V A h—]L9 B6l

Ny T —=I%T7 AV AN=)LT ZHEIL pub remove ZEITULE T,

[ATDE ~/my project/app]$ flutter-elinux pub remove dart periphery

3.135 dart_periphery Ry 5 —I %7 A4V A N—=ILT 24l

3.12.8. EnfFHERR

Z I TlE, EBIC Armadillo ET7 7V —> 3 vz R# T 255 0FIEZHBLE T,

3.12.8.1. ssh #flcEBT S IP 7 R L ADKE

VSCode £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web H'&p
ELTWS Armadillo D—E%=#EE L. IE8E LTz Armadillo @ IP 7 KL X% ssh #EfGICERT 52 &
MTEEET, L. ATDE DRy b7 —2% NAT [CEREL TWBIHEEIF Armadillo BV X MM TERR

ShEho

' 3.136. ABOSDE T A—AJ)Lxy kT—7 LD Armadillo ZXF v+ >3 %,

DFBETHDLNTW

NI )Y TBIET A—AILXY kT—2 £T ABOS Web B"EITENTWS Armadillo

EAFX VY UTBIENTERT,
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P
ABOSDE EXFLORER

~ MONITOR

Armadillo on the network is not Found,
<0 scan Firsk.

Scanning Armadillo on the network

3.136 ABOSDE T O—AJ) Xy hT—Y LD Armadillo Z2XF+ >3 %

X 3.137. ABOSDE %Z{#FR 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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P
ABOSDE EXFLORER

~~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.137 ABOSDE %= £ U T ssh #&iiticERT % IP P RLAZRET %

M 3.138. ABOSDE Ic&RRENTW3 Armadillo ZE#9 51 OFRBTHLNTWEY—7 %7
Yy 9% ET, ABOSDE ICRTRENTWSD Armadillo ZEH I B2 EMNTE XTI,

180



Armadillo-X2 &R~ =17 FFR

P
ABOSDE EXFLORER

~~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.138 ABOSDE IcRRENTW% Armadillo ZE#H3 %

ATDE ®Dx v hT7—77% NAT ICEREL TWBIHEY. ABOS Web Z#EE)I LU TWLWRWEEE, ABOSDE
DY X MiZ Armadillo BFRRENHZWESIE. 7OV 7 8 Fa L2 MUK A>TW3 config/ssh config
T774INERELVUTIP PRLAZEZHEZ TLEEIL,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo

Hostname x. x.X. X ‘)

User root

Port 2222

IdentityFile ../config/ssh/id rsa

3.139 ssh _config ZiRET S
Q@ Armadilo®IP 7RLRICEBEFHEZ TSI,
3.1282. 7 7V — 3 Y DEIT

VSCode DENRA > D [my_project] 5 [Debug app run on Armadillo] Z%179 % &. Debug
E-—RTEIRESNEETZ7TUT—> 3 0h Armadillo NERES N TR LE T,
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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

3.140 Armadillo £ Debug E=RTCEIRULIEZ IV Ir—2a v 2ET95

VSCode DY =X FILICUTDX Yy E—IDNRRSNBD I ENHDET, INDBRRSNIIFEIL yes
EAALTTE W,

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

B 3.141 RITRICRRSNhEXvE&—Y

FIVT—2 3 %793 BIclE VSCode DENRA > D [my_project] 5 [App stop on Armadillo]
ZEITLTLLLE N,

182



Armadillo-X2 &R~ =217 Bk

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

3142 77V —2av=iRT9%

%7z, Release E—RTF 7V —3>aETI5IciE. VSCode DENRA D [my_project] H
5 [Release app run on Armadillo] ZE17L TL 23 LY,
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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

3.143 Armadillo £t T Release E—RTEI RULEFZ VU r—o 3> %ET79 5
3.1283.7ky kU AO—R
FZVT—=3>0Y—AA—RIBEZMAEICO VA IV 2 S ICENEICEERERZ L \W\5
B MRy MNJO—RBEZESENTEEXRT, COEEZHESICIE Debug E—RTFZFUTr— 3>
ZEILRUTWBRENHE D X,
My NUO—REgEEESICIE. 77U —Y a3 VETRICERRENS VSCode DY—ZFHI)ILTr &
ABDLTLEZW, Z0#. UTOLSLG XA v E—IDWRRSNEENKRENET,

Performing hot reload...

Reloaded 1 of 1349 libraries in 2,7 (compile: 172 ms, reload: 984 ms, reassemble: 1291 ms).

3.144 /Ry U O—RHEEEZES
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3.12.9. HEANDEEAH

VU—=RRDT7Z TV T =23V EEAE SWU A X—IZEHRULET, FHIIC 5.4.1. SWU 1 A —
VDR ZZRUT SWU OFEIREZIT> TS L,

VSCode DERA > D [my_project] iS5 [Generate release swu] 231795 & SWU 4 X—IH
EBENE 9,

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

X 3.145 SWU 1 X—IZEH T %

ER U7z SWU 4 X —1d my project T« L7 MU TIC release.swu EWS 7 71 ILETRESI N
TWEY,

D SWU A X—=Y% 13235 SWUAX—IDAVAN=—)l; Z#ZBULT Armadillo N1 > X
N—J)L9g % &, Armadillo BEIRICZ U —Ya v EHEEULET,
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3.12.10. Armadillo E® > 7+ A X—J DHIk

deve lopment. swu Efcld release.swu & Armadillo I/ Y A M—J)LT B ETRESNEEOAYT A
A=V %HIBRT 2 HElE.  76.2.3.1. VSCode "5FETI 3, #SHBULTLLREE L,

3.13.CUl 77V Tr—> 3 VDR

ZZTRY IRV I TRE LY Python ZfE>7c CUl 77U T —2 3 VY OREAEZBNLET,
RARERFIEE L TR LA T YT k& Python TRIUTH B, Y z)LAY )T K DHEDEITHA
LEJ,

3.13.1.CUl 7 7V T —> 3 YREDRN

Armadillo BIFIC CUl 77U T—2 3 Y 2RI 2H5EDRNIEBUTOLSICED 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

L HENEETAH }

. J

I
2"

3.146 CUl 7 7 U 75— a YREDRN
3.13.2. ATDE Lcoty r7v 7
ZZTIE. FAFEFRBEED ATDE ETO'Y b7y TFIRICOWTHBLET, ATDE Z&HFEWNTHRW

Bed. ki 33 AROEm ZZRU T ATDE XU, VSCode Oty h7 v 7ZETULTLEEE
LY,
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3.13.2.1. 7Y =V b DER

VSCode DENRA VD [G4/X2] 15 [Shell New Project] #£1T7L. BREshd T L7 K~ UER
HENS 7OV M ZREITZITALIMNIZBIRLTLLIZEWN, ETT 2D GICEKRRINT
WB=AFRY V&L TLZE W, Python OF&IE [Python New Project] ZE{TL TL 2L,
REXZERTDE, 7OV MNBZANT R A T7OIDNKRREINDIDT, FREO7OV IV N4
ZANULTIVIY—F—ZBLTLLESTW, 2Tl h—LFT«v LI NJBETIC my project & U TR
FLTWET,

v CREATE NEW PROJECT

> AG6E
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
3.147 7O0¥ ¥V hZz1ERKT %
Project name

my_project

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

3.148 7OV V h&%ZEANT B

3.133. 77V —v 3 VEHRE
3.13.3.1. VSCode D#2Eh

Z Tl EBIC Armadillo ETH Y LT 7V —Y a v xiE T BI5a0FIEESHRALET, 7
AYz 78T« L7 NUABENL VSCode ZHEEIL £ J,

[ATDE ~]$ code ./my project

3.149 VSCode T my_project Z¥C&EIT %
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3.1332. 71 L7 M UHERL
7OV MCETROTA L7 MUDBDET,

capp: 77U —3 3DV —RATY, Armadillo TIEEILRULEZ FU T —2 3 h /var/app/
rollback/volumes/my project ICOAE—&NFEx T,

- requirements, txt : Python 7OV 17 MIDAFELTED., COT7AILICEEHU/Vy T —
Vg pip ZERLTA YA M=ILENET,

-config : REZ77AINTY, BT F7AIDREITDHDRIUATOELDTY

- app.conf: AVFFDAV T 47 TY, iHABRICDOWTIE T6.24. OAVFHEEBERET 71/
ZERT 51 ZZRU TSI,

.- app.desc : SWU A1 X—IZH4ERT BHD desc 771 TT, BHERNBICDODWTIE 6.4,
mkswu @ .desc 7 71 ILZMRET %1 ZSRU TSI,

. ssh_config : Armadillo "D ssh #fICFERUX 9, 3.13.6.2. ssh #EGICERITDIP 7KL
ADKE ZSRLTLL SV,

- container : AV U NZETIZAVTFTDREI 71ILTY, packages. txt [CEEEH N TS
YT —IMNA VA R—)LENET, Dockerfile ZEEMRET DT EHARETT,

T7AINDOAYTFFAVT 42 (app.conf) TEITILRT U T ~DIFBEIL app D src/main, sh
Ffzld Python DIFA src/main.py ZETLEITDT. UR—LANRERBAICIVTFOIAVY T«
HEEL TSIV,

DYV TV TV — 3 viE. CPU & SOC ORE% /vol data/log/temp. txt [ L. LED3
ERRITET,

3.13.3.3. YJHAKRE
HEAZRE TIXEIC Armadillo & SSH TR I 27O DMEFE & NHBOERKRZITWET,
ELI=7AY 7 8T LY NUANEEL T VSCode ZREL TL 2L,

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

3.150 FIHAREZITD
VSCode MERA > D [my_project] M5 [Setup environment] ZX{TUE T,
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my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.151 VSCode THIHAREZTTS
BRI D&, VSCode DTFZBICUTDELSBY—IFILDRREINET,

TERMIMAL

Bl Executing task:
_ i

tdU atmark@atded

3.152 VSCode % —=7JL
CDY—IFIETHUTDOELSICAAL TS,

* 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

(B8

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

3.153 SSH HD#EE4ERT %
JRZATL—REBRELET, ZBELAWESXAEHANET Enter ZRUE T,
1 TNRRTL—XZRELHZEIR. BROLOBEANL TSIV,
CCTAMEEDF—ZHTEI—IFILDFHL KT,

00

INAT7L—X%EZREULHEIE. 77U —r 3% Armadillo NEEX T BFIC/KA T L —XD AN
EROENDZENHBD XTI,
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ssh D $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
ICFRFESINTVWEIOT, AV Y hZ/\y Y7y 79 Bk $HOME/. ssh
ERELTLLEE W,

3.1334. 77V =y a3 VETHIYTFHFA X—I DERK

Armadillo E 7 75—y 3V ETIT 500V TFAAX—IEERLET, T TERU
AT FAA—=IE SWU £ X—I%FERALT Armadillo N> X h—JL T 376, Frilc 5.4.1.
SWU 1 X—Y DR #SB LT SWU OHHEEREEIT> TLIEE L,

AVTFAA=IDEBRE LV SWU 4 X—=JDEKH VSCode TITWET, VSCode DENRA Y
@ [my_project] 5 [Generate development swu] ZE1TUE I,

my_project

() Information

App run on Armadillo

App stop on Armadillo

Generate development swu >
Generate release swu

Setup environment

X 3.154 VSCode TAVTFA A—IDER=ZEITD

AV T FA X— I DMERICIE LIES <BRIND DD ET, VSCode DF —I HILIEMTFO &> LR
ENBEAVTFAA—YDERERT TT .

AVFFA4 A—% . /swu/my project. tar ICIRTELE L7,
./swu/app.desc D/N—YavE 1 H5 2 ICEBELE LA,
./development.swu Z{EEX L ZF L 7=,

JRiE Armadillo (T ./development.swu ZA4 VA M—J)LLTLEIW,
* Terminal will be reused by tasks, press any key to close it.

3,155 AT FHA X—IDERET

YERR L1z SWU 14 X —31E my project T« L2 KU TIC development.swu & WS 7 7 1 )LE THRE
INTWET,

3134. AT FDTF«ANIE21 -3y
ERTZAVTFFDOFAANYE 21—y a v EUTOERD T,
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T4 ANJE1— - debian:bullseye-slim
>ay

3.13.5. Armadillo [K&EET 23T LI MU RO T 71

AT FAX=IDNC, UTIRRITALZ NI T774)L% Armadillo ICERXUE T, < Tl
7AY U M2l my project ELTWET,

Armadillo ICEs%X9 371 L 2 - my_project/app/src
NURUDZ7ZAI

3.13.6. Armadillo ETotYy h7v 7
3.136.1. 77U Tr—yaYyFRTAIAYTFA X =Y DAY X =)

r3.1334. 77U —yaVyEFRAIYTFAA—=IDERM, THEB U development.swu %
3.235. SWU A1 X—=Y DA YA N=)Ly #ZBULT Armadillo N1 VA M=)LLTLZE W,

1> X h—JLICEET Armadillo h"EREIL %7,
3.13.6.2. ssh #ifclcERT S IP 7 RL ADKE

VSCode £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web H'&p
ELTW3 Armadillo D—E&%#EZ8 L. 3IEE LT Armadillo @ IP 7 RL X% ssh #EfICERT &
MTEXT, /2L, ATDE DRy kT —2% NAT ICERE L TWBHEIE Armadillo h'J A M TR
INFEEA

' 3.156. ABOSDE T O—AJ)xy b T7—2 L® Armadillo ZXF+ V9%, OFRETHDLNTWL
ZRIVEI)YITBIET, A—HILEY 8T —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

3.156 ABOSDE T A—A) Xy hT—Y LD Armadillo Z2XF+ > 9%

X 3.157. ABOSDE Z{#FR 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,

192



Armadillo-X2 &R~ =17 R

P
ABOSDE EXFLORER

~~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.157 ABOSDE %={£ U T ssh #&iiticERT % IP P RLAZRET %

M 3.158. ABOSDE Ic&RmRENTW% Armadillo ZE#H9 251 OFRBTHLNTWEY—7 %7
Yy 9% ET, ABOSDE ICRTRENTWSD Armadillo ZEH I B2 EMNTE XTI,
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P
ABOSDE EXFLORER

“» MONITOR
~ armadillo.local
172.16.1.37

armadillo-2.local

armadillo-3.local

armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.158 ABOSDE lcRRENTW3% Armadillo ZE#H7 %

ATDE ®xw kT7—7% NAT ICEREL TWBIHEY. ABOS Web Zi£g) U TLWRWEEE, ABOSDE
D) X M Armadillo FRRESNBWSEEIF, 7OV 7 T LI MJICA>TW3 config/ssh config
T774INERELVUTIP PRLAZEEZHEZ TSI L,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo

Hostname x. X.X.X ‘,

User root

IdentityFile ${HOME}/.ssh/id ed25519 vscode
UserKnownHostsFile config/ssh_known hosts
StrictHostKeyChecking accept-new

3.159 ssh _config ZiRET S
(1) Armadillo D IP 7 RL AICEBEEZ TL LI W,

Armadillo Z#J8{t LIziBEY. 70V 7 b %%E179 S Armadillo 2%

Z1cBE&1E, 709 27 KO config/ssh known hosts ICRTFESNTWLWBA

BT Armadillo ZF#MTER<CAED XTI, ZDHEEIET7 71 ILZHIBRT
= %h\. TSetup environment; ¥ X7 #BEITLTL LI,
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3.1363. 77U Tr—avOxET

VSCode DENRA > D [my_project] 55 [App run on Armadillo] #5479 %&. 77U —> 3
>H Armadillo NERX SN TEH LT,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.160 Armadillo £t 77U —> 3V ET9 3

VSCode DY =X FILICUTDX Yy E—IDNRRSNBD I ENHDET, INDBRRSNIIFEIL yes
EAADLTTE W,

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

3.161 RTKICRRENBAvE—Y

P77V Tr—2 3 % T 9 BIcid VSCode DERA > D [my_project] h5S [App stop on Armadillo]
ZERITLTLIEE W,

my_project
() Information
App run on Armadillo

App stop on Armadillo

Generate development swu

Generate release swu

Setup environment

K3162 77U s—>avERTI S
3.13.7. YU —ZARDEIL R
ZITRERLEZ7UTr—va>yE Y U—ZRELTEIL R ZBEDFIRICOWTHBEL XTI,
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VSCode DENRA > D [my_project] h'5 [Generate release swu] #3179 %&. UU—XRDT7
TV5—=23 > %5A7E SWU A X—IDMERENEX T, FEFHIIC 5.4.1. S WUAX—IDER, %2
FBLU T SWU O EZ T > TSN,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3163 YU—ZXIRELIL RT3
3.13.8. EADEEIAH

EB LTz SWU 4 X—J(d my project T« L2 MU TIC release.swu EWS 7 7 A ILEATRESIN
TWXY,

ZDOSWUAAXA—=I% 3235 SWUAX—=IDAVAM—)L; ZZBU T Armadillo N1 > X
N—JLF 3 &, Armadillo BEIEICZ 7V —yavHBEEREELET,

3.13.9. Armadillo FO YT F 1 X—I DHIER

deve lopment. swu E7z(d release.swu Z# Armadillo ICA YA N—I)LT B ETRES NIV TFHA
A—IZHIBRT BAZEIE. 76.2.3.1. VSCode "5ETI 2, ZSRULTLEIL,

3.14. CEEBIc&B 77V 5r— 3V ORR
CCTIHCESBICEZT7ZIVr—avEBOAEZBNULET,

CEEBICLD 7TV —ya VHERIETIRICHETREFEDRI—F—E2TRELTWVWET,

- BED CEEBICE>THRES N7 IV —Y 3% Armadillo TEIfES /W

- CEBTCHRWEERBTELQWI U=y gy aRFELEEV

FRICHTIEFEST., ARIZ 7TV —aryhRy )RV Y 7 h&EkiE Python TEIRAIEETH
25 "313.CUl 77U Tr—ya vy oiF #2BLTLIEESW, GUI 77U 5—Y a3 V%R
fcWgE., flutter TERAELZSIE. 312.GUI 77U —y 3yl 22BLTLLIEEW,

3.141.CERBILBT7 7V ITr—a VREDRN

Armadillo AIFIC CEEBICKD 7 IV Tr—ya v a2RlEITIEBEDRNIILUTOLSICHRD T,
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BAFEBAIARSIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty b7y 7

&

T Ir—2a VR

( )

BAFESE TBFIC
)Y —ZRRDOEIL R EET 3

{ BMANEZRAH }

. J

3.164 C EFIc & 37 7Y —¥ 3 VRAKOTRN
3.142. ATDE LTcoty b7y 7

Tl RAAERBIEDO ATDE ETOtYy b7y 7FIBICDOWTEHRAL T, ATDE ZHEWLTRRL
Bald. Kklic "3.3. AFEDER, Z=ZRUL T ATDE XU, VSCode Dty b7 v 7ZETLTLIEE
LY,

3.142.1. 7Y =V NDERK

VSCode DENRA > D [G4/X2] iS5 [C New Project] #F1T7L. Rxend T« L7 b UEIRER
NS T7AY I MNERETDZITALIZ MU ERIRLTLIEEIN, BT 3OHICIEFICRREINTVNS
AR VEBUTLLIESW, BEFEEERIRTDE. 7OV NEEANT DY A 7O DRRSE
h2DT, FEO7OV IV MEAZEANLVLTIVY—F—FHLTLEI W, I TlE. R—ALF oL
2 NYUETIC my project & UTIRELTWET,
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v CREATE NEW PROJECT
A600
AGE
G4/X2

Armadillo Setup New Project
C New Project >

Flutter New Project
GUI New Project
Python New Project

Shell New Project

Signage New Project

3.165 7OV ¥V hN&1ERRT %
Project name

my_project

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

B3.166 7OY Y hEEANT S
3143. 77U Tr—avmE
3.14.3.1. VSCode DicH

Z 2Tl ERBIC Armadillo ETH Y T 75—y 3 v iRE T IBE0FIEEHALET, 7
OYzZ b8« L7 NUABENL VSCode ZicEIL X J,

[ATDE ~]1$ code ./my project

3.167 VSCode T my_project Z{ BT 5
3.1432. 7« LV MU
7OV MCETROTA LI NIUNBDET,
capp: BT LI NYDHBRUTO®ED TY,
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csrc: 77N —3>DY—RT77A4I)L FRERFH c) & Makefile ZECEL T 2E LY,
- build: CZICEEBURETT7 70 I)LH Armadillo L TEITENET,

- Llib  HESATSVORR/INRELTZDTA LY NI EEELTWED T, ZZIicESA17
Y (LERFH s0) ZERBEI DI ENTEET,

- config: FRET7MILTT o BT 7AIDERETDEDIEILUTOEEDTY

- app.conf: AVFFDAV T4 TY, iHABRICDOWTIE T6.24. OAVF+HEEERET 71/
HERT %1 ZSBLTLESIL,

. app.desc : SWU /1 X—IZH4ERT ZHD desc 771 TT, BHERNBICDODWTIE 6.4,
mkswu @ .desc 7 71 ILZRET %1 ZSRU TSI,

. ssh_config : Armadillo N® ssh #fEICER L X I, 13.14.6.2. ssh EfKICERIT S IP 7R L
ADHETE, ZSBRULTLEET W,

. container: AU RNEETITBHAVTTDOERET 71ILTT, packages. txt [CEEHINTWDS
YT —IMA YV ZARN=JLENZET, Dockerfile ZEIERET ZEHARETT,

F7AINOOAYTFOAV T4 (app.conf) TlE C SEDHEIL build/main ZR{TULEIT DT,
R —LDREBERIBRICAVTFTOIAVY T4 THEEBEL TS W,

OV TZITTUT—3viE, CPU & SOC OEE % /vol data/log/temp. txt (CH /7L, LED3
EEBESEED,

3.14.3.3. YJHAERE
HEARTE TIEEIC Armadillo & SSH TR T 27O DME R E NFBOERRZITWET,
ERRLEEZ7OY 2 8 Ta LY NUAEEL T VSCode ZHREEH L T EE L,

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

X 3.168 #IHAREZ TS
VSCode MERA > D [my_project] 5 [Setup environment] ZE{TUE T,
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my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.169 VSCode THIHAREZITS
BRI B &, VSCode DTFHICUT DL SBY —IFILHRTRSNET,

TERMIMAL

Bl Executing task:
_ i

tdU atmark@atded

3.170 VSCode % —= 7L
CDY—IFIETHUTDOELSICAAL TS,

* 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

(B8

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

3.171 SSH ADO#EZ&ERT
JRZATL—REBRELET, ZBELAWESXAEHANET Enter ZRUE T,
1 TNRRTL—XZRELHZEIR. BROLOBEANL TSIV,
CCTAMEEDF—ZHTEI—IFILDFHL KT,

00

INAT7L—X%EZREULHEIE. 77U —r 3% Armadillo NEEX T BFIC/KA T L —XD AN
EROENDZENHBD XTI,
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ssh D $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
ICFRFESINTVWEIOT, AV Y hZ/\y Y7y 79 Bk $HOME/. ssh
ERELTLLEE W,

3.14.3.4. packages.txt DEE A

ABOSDE TldaAYTF+A X=X\ T —I% AV ARN=)LT B=6HIC container T« LIV KNUICH D
packages. txt Z{EF U X9, packages. txt [CEEEINTWB/\y T —IJd "apt install" ¥V RiZ k>
TAVTFAA=JILAVAM=ILENET,

C EEIC L D2HHEDIBE. packages. txt (T [build] EWS IRV EELH I D ET. EILREBOHIC
FERT 2/ Ir—I%ig Ejéutb\ﬂj;&ia—o

MY 3.172. C EBIc L 2FFICH T B packagestxt DEZ A, I C SEBICLZHEDBEICRITS
packages. txt DEZADHZRULET, < Tl N\v T —I %% package_A . package B .
package_ C & UL TWET,

package A
package B

[build] @
package C

X 3.172 C SEIc L 2BRIcH |+ 3 packages.txt DEEH
(1) CDOINIVBBED/INy T —JFEI REOMITHERINET,

LEEDFIDZE. Armadillo ETETINBIRETIE package_A . package B DHMA VA ~—)L
2. package C g1 YA r—ILanFxE A,

"[build] package_C" ® &SI [build] DEICHTET I, —TT/NyI—IZZ2E & FHERFE
ADTTERBLIZE W,

3.14.3.5. ABOSDE TORREICE [T B ili#y

Makefile & app/src ETICEEEL TLEE W\, app/src E T D Makefile ZFBW\\ T make AY Y RN
EITENEJ, ABOSDE TlE make AX Y ROMITHIHL TWET,

app/build & app/lib RO 7 74 JLH Armadillo ICEEESINFI DT, EIT7 71 )L app/bui ld .
HESATZY) (HRFH so 770J)L) (Fapp/lib ICEEEL TLZE L,

3.1436. 77V —aYETRIYTFHFA X =Y DIER

Armadillo E 7 75—y 3 v ETIT 50OV TFAX—IEERLET, T TERLU
AVTFFAA—IE SWU £ X—I%FEALT Armadillo N Y X =)L T 278, Frilc 5.4.1.
SWU 1 X—Y DR #SB LT SWU OHHEREEIT> TLIEEL,

AVTFTFAX=—IDER. ET77AILCHESIATIUDERELV SWU 4 XA—JDERS
VSCode T1TW&E T, VSCode DENA VD [my_project] iS5 [Generate development swu] Z%E
TUET,
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my_project

() Information

App run on Armadillo

App stop on Armadillo

Generate development swu >
Generate release swu

Setup environment

3.173VSCode CAVTFAA—IDER=ZTTS

AVTFAA—IDERICIEUIES CERIIMD £F, VSCode DT —I FILICHUTD & S ICRR
SNBDEAVTFAAX—IDERBITET TT,

AVTFAA—% L /swu/my project. tar ICIEFFEL F L7,
./swu/app.desc D/N—3vAE 1 A5 2 ICEBELE LA,
./development.swu Z{ERL L F L 7=,

JRIE Armadillo IC ./development.swu 4 VA M—JLLTLEI L,
* Terminal will be reused by tasks, press any key to close it.

K3.174 AV TFHA X —IDEBET

EB U1z SWU « X—3(d my project T« L2 KU TFIC development.swu &WS 7 7 A LA THRRE
INTWXT,

3.144. A5 DT ANVEa2—Y 3y
FERITZIAVTFTFDTAANIE2—YavaEUATOEEDTY,

T4 ANJE 21— . debian:bullseye-slim
>3y

3.14.5. Armadillo ICEXT 5T« LIV NU RO 771

AT FHFAX=ILNC, BUTIRRIToLZbhUPT77A0)L% Armadillo ICERXE LT, < 2Tl
7AY U MAlE my project ELTWET,

Armadillo Ic¥5X9 %71 L 2 - my_project/app/build
NOKRGZ 71
- my_project/app/lib
3.14.6. Armadillo oty b7y~
3.146.1. 77V —YaYyETHBAIAYTFAAXA—=IDA VA=)

r3.1436. 77U =3 VyETRAIYTFAA—IDERM, THEB U development.swu %
13.235. SWU A/  X=I DA VAM—=)by ZZRBUT Armadillo N1 VA R—=JLULTLEE W,
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A4 YA N—)LZICEE T Armadillo AEREILE T,
3.14.6.2. ssh #HEiFICHERT S IP 7 RL ADEE

VSCode £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web HY&}
ELTW3 Armadillo D—EB%ZMZE L. FEE LU Armadillo @ IP 7 KL X% ssh #GICERT 5 &
MTEXT, /2L, ATDE Oy kT —2% NAT ICERE L TWSHEEIE Armadillo h'J X M ITERR
SnFEtho

¥ 3.175. ABOSDE T O—AJ)LxY hT—2 LD Armadillo ZXF v+ > 9%, DFRBETEHDLNLTW
BRY>VEV )Y IFTBHIET, O—HILRXY NT—2 £T ABOS Web AEfTEnTLW3 Armadillo
ZAF Y VTBIENTEXT,

ABOSDE EXPLORER
~ MONITOR

Armadillo on the network is not Found,
s0 scan Firsk.

Scanning Armadillo on the network

X 3.175 ABOSDE T A—A)I %Xy hT—2 LD Armadillo Z2XF¥+ >3 %

' 3.176. ABOSDE %#{£F U T ssh ##IC{EFAIT2 IP 7PRLAZERET 51 DRBETHOLILTWL
HEY—0%7)vy095ZET, IBELR Armadillo ® IP 7 RL X% ssh ##EICERT D IP 7RL X
ICERET B ENTEET,
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P
ABOSDE EXFLORER

~~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.176 ABOSDE %= £ U T ssh #&iiticERAT % IP P RLAZRET %

M 3.177. ABOSDE Ic&RRENTWS Armadillo ZE#H9 251 OFRBETHLNTWSEY—7% 7
Yy 9% ET, ABOSDE ICRTRENTWSD Armadillo ZEH I B2 EMNTE XTI,
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P
ABOSDE EXFLORER

“» MONITOR
~ armadillo.local
172.16.1.37

armadillo-2.local

armadillo-3.local

armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.177 ABOSDE lcRRENTWS Armadillo ZE#H3 %

ATDE ®xw kT7—7% NAT ICEREL TWBIHEY. ABOS Web Zi£g) U TLWRWEEE, ABOSDE
D) X M Armadillo FRRESNBWSEEIF, 7OV 7 T LI MJICA>TW3 config/ssh config
T774INERELVUTIP PRLAZEEZHEZ TSI L,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo

Hostname x. X.X.X ‘,

User root

IdentityFile ${HOME}/.ssh/id ed25519 vscode
UserKnownHostsFile config/ssh_known hosts
StrictHostKeyChecking accept-new

3.178 ssh _config ZiRET S
(1) Armadillo D IP 7 RL AICEBEEZ TL LI W,

Armadillo Z#J8{t LIziBEY. 70V 7 b %%E179 S Armadillo 2%

Z1cBE&1E, 709 27 KO config/ssh known hosts ICRTFESNTWLWBA

BT Armadillo ZF#MTER<CAED XTI, ZDHEEIET7 71 ILZHIBRT
= %h\. TSetup environment; ¥ X7 #BEITLTL LI,
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3.1463. 77V r—>a>vOxT

VSCode DERA > D [my_project] 5 [App run on Armadillo] ZE{T9 % &. ET771ILP
HESATIVERER LR, 77V T—Y 3 0h Armadillo NERXS N TREULE T,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.179 Armadillo £t 77U —> 3V 2ET9 3

VSCode DY =X FILICUTDX Yy E—IDNRRSNBD I ENHDET, INDBRRSNIIFEIL yes
EAADLTTE W,

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

3.180 RTRICRRENBAvE—Y

P77V Tr—2 3 % T 9 BIcid VSCode DERA > D [my_project] h5S [App stop on Armadillo]
ZERITLTLIEE W,

my_project
() Information
App run on Armadillo

App stop on Armadillo

Generate development swu

Generate release swu

Setup environment

3181 77Us—>avERTI S
3.14.7. YU —ZARDEJL R
ZITRERLET7UTr—va>yE Y U—ZRELTEIL RS ZBEDFIRICOWTHEL T,
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VSCode DENRA > D [my_project] h'5 [Generate release swu] #3179 %&. UU—XRDT7
TV5—=23 > %5A7E SWU A X—IDMERENEX T, FEFHIIC 5.4.1. S WUAX—IDER, %2
FBLU T SWU O EZ T > TSN,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.182 UU—RkRELIRTS
3.14.8. HE@ANDEEAH

ERL LTz SWU A X —31d my project T« L7 NUTIC release.swu EWS 7 7 A ILEZTIRESI N
TWEd,

DO SWU A AXA—=I% 3235 SWUAAX—IDAVAM—)L; Z#ZBU T Armadillo N1 > X
N—JLF % &, Armadillo BEIEICZ 7 —yavHBEEIEELE T,

3.14.9. Armadillo LD Y7+ A X—I DHIER

deve lopment. swu Efcld release.swu & Armadillo I/ Y A M—J)LT B ETRES NIV T A
A=V %ZHIBRT 2 HElE.  76.2.3.1. VSCode "5FE1T9 2, #=HBULTLREE L,

3.15. VAT LDTANZETS

Armadillo L TEMET 2V AT LDRAENTET LS., 8& - EEICASRICHEULIZY AT LDT
ARETo>TLIEE W,

TAMNT—=RAEAFE UV RATLICEKZ EBWETH,. Armadillo THE LI AT LATHNIXER
WICTARNIRZFERICDOWTBMULET,

3.151. Y=Y JFXk
REEOS Y=V TFANERBITRETT,
SYZVITFANTRRTEZRRELTE. UTOLSBESBEDDEITFSNET,
- RPEBEIZETY TN FOBEMELELTLES

ARERE T AT LAZEWER TUNMREI S E TWaN>1cimae. REBEZYZ VI UEBRICGA
SHDOREETELEUVTCUERSARENEZSNE T,
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HAENTT UoSnd, REBOSYZVITIANTYRATLANREEEIEULAWT EEZERT DL
SlcLTLEE L,

A>T FOBEEIER L podman stats AV Y RTHERI B ENTEZXT,
c AFBVY—=IDRET S
F7VT5—3VDRBASHORERICKSTAXAEI Y —IDRZIBENHDEFT,

Ffo. ERERBO Armadillo [FEARMIC overlayfs TEMEL TWET, ZDfcsh, AR ML —IP
MY 1—LYTY MNIRELTWBREEREDBINZRWT, BEFRICRELLT—F I tmpfs
(AEVNEICRESINET, < HBDT—REULT. BEFOOTRBRED T 71 ILDREFELES
n. tmpfsJ:L:il&é:ﬁ??bﬁﬁ’(bifpzt’é\ AXAEUDNEBDGRLLBZ>TUESZENHD FT,

REBOS Y2V TARNT, YRATLADXEVZBVWDRSBULHZHEZL TS W,

AXAEUDEEZREIF "X 3.183. XEUDZEZREDHER AL ICRI LDIC free IV R THER
TEXT,

[armadillo “]# free -h

total used free shared buff/cache available
Mem: 1.9G 327.9M 1.5G 8. 8M 97.4M 1.5G
Swap: 1024. 0M 0 1024. 0M

3.183 X EY OREFBOERS %
3.152. ERRICEF2EHODT A~

RREUICYATLD, BEUVCRETTEULSEMFT B EIBRARERRATHER TS TS ERNET,
ULH L. ZDELSBEBFROTAMCF TR, EUKEFLBWRIET TEDL SBEEZT H5DH
HEDTTARNINRETY,

KL HBT—RELTIE BERICEBRPRXY hT—IDYMiENTLE > IZBETT,

EEOYIMESICIE. Armadillo ICEE L TWB/N\—R ™Y = ZICRE R AW, BEAEIRL KRR
B YVRATLADERTINGEELILKTRANTBERWVWTT,

XYy RT—7DYIRICIE. BEREZEARADILBREDNENELSEEZINTWSED, Armadilo &
H—NNETT =R EDEEENENZIHI R EE LK TANTZERWTT,

ZORICHE Y AT AICE > TRE DRERTF AN T —ANEZSNBETTIT DT, HLRALEY
EERUTZANERBL THSHE - BERT v TICEA TR E W,
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4. SR

ARETlF Armadillo ZHAAATERIKERZEEFRNEE - SEEIT DDA T, DEERDBERPIEE
[CcDOWTREHULET,

- T4.1. BB&, Tl BEOESHICET IERETHULEXT,

- 142 BTO ¥ —ERZFEDBWVNEE EESIHEDEWN, TlE. BTO(Build To Order) #—E X I(C
BI 55z LET,

- A3 BERDAX—VEZAHTFER TR AREZTTUILY I NIz 7DEERA XA —I1FR -
ESAHFEZHRALET,

44 A VAN =T A RVZRAWTAXR—IEZRAHT B (F. AVAN=IT 1 X7 ZER
I 5EmMALET,

- 145 SWUpdate ZAAWTAX—YEZTIAHAT S, 1F. SWUpdate ZERAT 5 A EZmAL X
ED

- 147 EEROEMIIT) TIE. Armadillo-X2 DAL TFIEZFHAL X,

4.1, R

SEDEDHOHKRZ " 4.1. Armadillo EEROHRK, ICRLFT., BRROBEMEIKRPEIE
TEOEHICE> TR IDFLIFESTCIRIRE R HIHEWY. TIEDEM - HIFRNH S REMENH D I,

BER

FEEE

v bw—=7

ok

$

K 4.1 Armadillo EEEOHKE
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. Armaidllo #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 6.24. eMMC OF—4%UFvy 3y, %25
BLTLRESZW,

- BIERRDIEMILT

- SD A1—R/SIM A— R/ RTC Ny 7 7 v TE MFEDE
- HREREARER O U — - S EBEER DR
- BERFHAEFNDHEHAH
- RE
- Armadillo DZ ¥ ANiRE
- MAIZTEROBEER - HERE
- BRRE
- TEESE
- RS
BE®D BTOBUild To Order) Y—EX%FIAT 2T, TNSDEED—ZET Y NY—0FT 0/
AZEET - ElEEHDOIREET Armadillo ZMRT 22 EHAEETT . BRIIWLEEINEEKICELD
TRIE LT, BROER. FEEOHE. REEEEOM—YI XN EEZ 3 EEFTLIEANRL
BOT—ADENTY,
Efee BTOY—EXATREERFTEBRWLSBFY TV T BRE. FRICDOWVWTIE, REAIRELE

BECHBNT2E, BElOXNEZT B ETHRATESZEEHSIVET, HFULLIIEMHEBYDEZE,
it.‘ji(__ﬂjﬁﬁ@ﬁji/u'ftiir_ (asy =5/ S =Y AW
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teln
m
Ell

4.2. BTO Y—EXZFEDLRBRWZHEFESHZEDEN

Ty bw—077/HERk

BEEREN
Armadillo® g -y SMERTE ﬁf,ﬁ*f?y SEROLEE  BERUSLL
e B0z 118 RS ROBAOEST  CORERE

K 4.2 BTO Y—EXTHNLI S EH
42.1.BTO UY—ERZFALLBZWIRES 1>V 7 v 7Mm)

BEOEEY—EXZFARALABWGE, BESA V7Y 7THERTOMMERD TT, RE<LDIFTH
ERFEARTES "RAERY N CEBERTO "'E8EETIL) O2BENHD XTI, BERARTIE 8
EETI, Z2ZHABALLEE W,

'EETTI, KIEAC 7T TIEDATV 3 VENIMTBEBESNTEDFREADT,. REYEERD L.
FKEFEBBEOWWELULES, AV 7Py T—EBICDWTIE M2 8RSAYTF v/ ZTHERELLLEI W,

A21.1. BESA YTy TRICEZATFRTVWBY I NI T

BES ATy TRICEZAFNEY 7 MU 714 X—Y(Armadillo Base OS)id. 7v h~N—20F 5
JTRBEUTWBIEEANA=IJERDET, £, VIR TPNN=I 3 VEBEITDIENTET,
SV F I THRBREFRZEERALU TWEEXT, Do, MmED Armadillo EERTIE. FAF
ERFE TS L /= Armadillo Base OS E B4 2/\—I 3 UNEZAZTNTWBAEEENHB D £,

Xfc. 77V —23 YAV THICOVWTRAHESTATNTVWARWREERD XTI,

MmEk. BEHROBEIRTY IRV 7OESAMEENMDEERDET, 5FLLIF 4.3 BER
DAX—IEEAHFIER & HERBLLLS W

42.2.BTO Y—ERXZFIAT %
BTO #—E R, £3A—F—HKA=21—N5BRL T Armadillo DEERE —EFRVLLITEE
BY—ERTY, BESA YTy TROHEER—2E LT, BHITZEI1—LOBELT—Z. AC

FETIDERE BEEZMMD SD H—RP SIM A— ROE#. BERSEEDY 7T 7 A X—
VESAHRBE, XZ1—ANSIEERRLBF YT« VJTHBEZER - HET 5 EHHARETT,

RGEREBEFLIEZYNY—27FT7 7 /OBOHNSEBUIAAWTEITET,
MEATEIC, WHETEZMEZEETELRWEENCSIWVWET, Foeo REEROEFZDIFERRE BTO

H—ERCKRBIETHZHEEHDEFT, U IE Armadillo 1 kd BTO H—E X [https://
armadillo.atmark-techno.com/services/customize/bto] %z CHEFEL FE X L\,

43. EERDA X—YESIAHFE

EERICHELFETIERERICE>TERDEFIN, AELEY 7 MU 27 % Armadillo ICEZEA
DFIBINHNITERIT S EICHEDFT, Armadillo Base OS BHHBICEWT, EERICEEDY 7
D7 HEEZSADRICIE. UTO2 DDFEFEOEEShEAWVDEERTEET,

cAVAN =T A RIVZRAWTY 7N D 2 7 HEZAD
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- SWUpdate ZAHWTY 7 Nz 7 ZEZIAD

fzf2 L. SWUpdate (Z3ZBF D Armadillo D7 v 77— MNEEETH D, BERDA X —IEZAHIE
ARDARTRW O, ERXMITIEFAX—IESTAHFHELTWBA VAN =—ILT 1 XAV ZAWEA
EEBIRL TS L,

%h%h@%i@ﬁﬁﬁ(% 'R 41. AYAM=ILT1 XY & SWUpdate [C&LDY T hDU z 7EZAH
DB ICXEDET, VIRV PESAATIEZRET DEDOSEICL TS,

K41 A VAN=ILT1 XY & SWUpdate L& BV T KU 7EZAHDLE

Pros Cons
AVAN=ILT 1 RY AV AN=)LDEIBAEBZETRS VT ILR cAYVARN=IILRTIIEEY vy REVE
A NANOSAAAVES N =2t (gAY ¥ 3—NICF BfcHlc Armadillo DT —2X
R 2RENH B
- AV ARN—)LORIELEIF. SD H—KRKW
KTV ATV TN ZRET B I1FBDT - BWTWBYRTLAZZFDERA VA M—
SEEYECERELPTV T4 AT B, HERDEsEs
A=IHhSFHTCRVEREXBET ZFIE
MESEN
SWUpdate - YUvYREvEYa—MIETICETTE - swu A A=Y DERLICIE. mkswu ZfER
%76, Armadillo D7 —ZA%&BT 2 HE TEZ®RESE desc 7 7 7LD AEE
v MZRENH D1, BRIBYELINIC
SWU A X—IZBHEED/\—RILIDL
MFREERZYET Y TTF— N EFIRE =0

79 BRED A
- DY OBUSRE, 1V A - LETEOLE
PRELBEFESN TRRT ZRENBD

BERDODAA—IJESAHAVAN—IT 1 AV =2ERAT 2551 44 AV AN=ILT 1R T %
RAWTAX—IBEAHT B, [EATLES W,

BERDAX—YEEAMIC SWUpdate ZEHT 2% EF. "4.5. SWUpdate ZAWTA X —IF
EAHT B ITEATLIEE W,

44 A VAN =ITA RV ZFAWTAAXA—=—IEZIAHT S

325. 41 VAM=ILTA4RVICDWVWT) THEENULIEEES D, Armadillo Base OS #BH B E TIE
BAEMNTT U Armadillo @7 O0—YBA Y AN —=ILT 1 RV KT 2 ENTEZET,

UFTR VA—YAAYAN—IT 1 RV ZENT 5 FIRZ ERERENSBNLET,

4.4.1. /Jetc/swupdate_preserve_file NDEEC

Armadillo Base OS D/\—Y 3 Vv ERHFRICLUTELL ZEAZHELTVWET, BFIRTHEWVSEEIX
IN—=V a3 VA FHVWDZICUUTOEEEZEREEZWEESEH D FTI DT, 27T Armadillo Base OS (D
N=332&T7YITTF—RULTLEZL,

Z ZTld SWUpdate Z{#A L T Armadillo Base OS 7 v 77— K Z{TRWEITHN, D7 v
T—N%ZE1THRS &, Jetc/swupdate_preserve files ICEEHDEWT 71 ILIEHZATULEWE T,
Armadillo Base OS DIL—F 7 7MLV AT AEICEATIELLBW I 7 I)LERFEPICEEEL TUWW
Balk. ") 4.3. F2D 7 74 I)L/XR % [etc/swupdate_preserve_files (BT %) ITRIT AV R%E
E1T9 32 & T /etc/swupdate_preserve_files [CZFDT7 71 ILHBREE SN, 7V 77— M ERBRERFL
miIFdL5ICabxd,

—EDT7FAILPT LT NIIEHHMS Jetc/swupdate_preserve_files [CEEE I N TUL 1,
podman commit ULfc AV T FA AX—=JCDVWTHET Y TTF— M RICFIEWHINZDT, KRFI1XVERD
YW TVTr—2 3> DBERETIZILEEFHD XA
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[armadillo /1# persist file -p <7 7 A ILD/NRD>

4.3 EFED 7 71 JLIXRX % /etc/swupdate_preserve_files ICIBEET %
4.4.2. Armadillo Base OS OEHT

Armadillo-X2 Armadillo Base OS [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/baseos]h 5 TArmadillo-X2 FE S WU A X =3I A4 X—=3I T 74)by D URLZIIE—U
T. "X 4.4. Armadillo Base OS 7Y 77— K93, [CRITAVY RZFETT S Z & T Armadillo
Base OS Z&#HhRic 7 v 77— KN TEX Y,

[armadillo /J#f swupdate -d '-u https://armadillo. atmark-techno. com/files/downloads/{url-product-
dir}/image/baseos—x2-[VERSION]. swu’

4.4 Armadillo Base OS 7 v 77—k 953
ERBICETINCBRIEEHNICEEHLEI,
443 XAT7—ROERLEE
r3.3.5.1. initial_setup.swu DERL) T SWUpdate OFIE 7 v 77— &7 > cBlc, &1 —H—

DINAT—REBEEZLX Uz AEFIZOVAYUPTVISAREMA/IIT—RICLTWSZ ED K
K HBZ2DT, BMRAIEALEBEWELSICZDIYA I VI THRER/IRAT—RICEBULTEEZFL LS.

[armadillo /]# passwd (1)
Changing password for root

New password: 9

Retype password: 9
passwd: password for root changed by root

[armadillo /]# passwd atmark (4)
Changing password for atmark

New password: 9

Retype password: G
passwd: password for atmark changed by root

[armadillo /]# persist file /etc/shadow (7]

45 NRAT—RZ2EET S

root I—H D/ RAT—RZZELET,
#FLUWroot I—HE/NRT—READULET,
BEHLWroot I—YH/IRXT—RZAHDULET,
atmark I—HD/XXAT7—RZZELFT,
#FLUWatmark I—HE/NRAT—REZADLET,
BEH LW atmark T—HHE/IXXAT7—KRZAALET,

Q00000

213


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

Armadillo-X2 8@~ =27 EER

QO /RT-—ROEEZEKFILSEETT,

444 ARV AT LZA VAN =ILTARIICT S

Armadillo Base OS T, REREBL TWBIL—Kh 77NV AT LAROYT—NO—45—%ZFDFF
A VAN =ITARIAR=IEVUVTERTDIENTEEXT, A VAN —INTARIAA=IDER
FEEIZBEHDET., TNZNOFEEZXEHET,

- VSCode Z{#EH L THERK

ATDE & VSCode #EBHUT. REUEIVRATLDA VAN =T R4 XA—I% USB XEY £
[CERRUET, USBXEYF viat b LK IF ext4 EXTT7A—Y v b L. ZZEAF=D 10GB U LEDH
D=EFERALTLIEET W, VSCode ICHFERIIRT>YY 3 THS ABOSDE Z14 VA N—ILT BE
NHDHET,

- ARV RSA VD SER

abos-ctrl make-installer Y R%&EETI S E microSD h—RICA VAN —=ILTA AT AAX—=Y
EERITDIENTEET, AV Y RETHIIC. Armadillo A1 V&7 —X v McERShTED, HhD
10GB U EDZEZRENH S microSD H—RIMEASINTWS I EZHERL T E W, microSD 71—
RADTFT—=ZEA VAN =ILT 1 AVERRFICEEZESINTHATULES DT, BERT—FIEFTH/\y
P77V TER>TEWNWTLEETW, microSD h— R EICA VAN =T RIVARX=IEEK U5
B AYAN=IRKICERDY IRV ) TR EEITTBIENTETT, ZOHEENDERIGEIEO
IYRSAVDSDEREHELXT,
4.45.VSCode ZHERHUL TERKT %

ATDE & VSCode ZERUL T, ARULLEYRATLADA VAN =T A RIARX—IZERLET,
3.3.4.VSCode v h7v 7, Z#&%E(IC. ATDE I VSCode ATV ATV avEA YA —
IWLTLEEW, VSCode ZERULTA YA M —=ILT 4 RV 24T 2G5S R>UTOFIRICED XT,

- VSCode ZERA LA YA M—=IL7« AT YEBFH SWU D4R
- Armadillo I USB XEY ZiEA
- AVAN=ILT 4 A7ERRA SWU Z ABOS Web 54 Y X k=)L

- USBAXEYLEICAYAR =T A RATAA—IZERK

ER
- ABOSDE 1.6.0 B\ E

n COHEEEFER T BICiE. UTIRRIN=I3 VDY I NT T PHRET

- mkswu 5.3 XL E
. abos-base 2.3 M E

4.45.1.VSCode ZERULfcA Y A h—ILT ¢ A7 {EBA SWU DERK

VSCode DERA > D [COMMON PROJECT COMMAND] »5 [Generate Installer On USB Swul]
ZEITUED,
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~ COMMON PROJECT COMMAND

Generate Initial Setup Swu

Generate Container Clear Swu

Generate Installer On USBE Swu

4.6 make-installer. swu Z¥ERKT 3
RIC, WREMmERRLET,

X 4.7 NREFZEIRT 3
EEICERINEBEE. QY —ILicAToasrEhshzxd,

/home/atmark/. vscode/extensions/atmark-techno. armadi L lo-base-os-deve lopment-environment-1.6. 0/
shell/desc/make installer usb.desc D/NX—T 3% 1 5 2 (ICEBELE LK,

Enter pass phrase for /home/atmark/mkswu/swupdate.key:

/home/atmark/mkswu/make installer usb.swu Z{ER L X 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.

X 4.8 make-installer.swu &plilEn O

Q 2T ROANERDONETOT, LA swu EERLAE X EALRRT—REANLET

/home/atmark/mkswu 7« L 7 b UNIC make-installer. swu AMERKES N E T,
4.45.2. Armadillo Ic USB XEYU ZiEA
Armadillo ICERZRAL. 1 YAN=IT 4 RV %ZREITDHD USB XEVZIHBAL TSI,

USB XEY L vfat B LK IF extd EXTT7A—T v bUL, ZERTED
10GB U EDHDEFERAL TL IV, Armadillo-X2 N® USB XEY
DY NERETY,

AVARN=ILT A RATA4X—E installer.img EWSEZEITIRELZF
I, ITICAZD T 7AILDEET HEEIELEZINET,
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4453. AV AM=ILT 1 XV {EBA SWU Z ABOS Web 51 VX k=)l

ABOS Web Z#{#EHL T. 4L make-installer.swu 24> XA M—J)LUZET, 6.84. SWU 1 VR
k—JL) Z#ZZ&Z&(C make-installer.swu &= Armadillo N1 X h—=)LULTL & W, EfTRIZ ABOS
Web Fic T 4.9. make-installer.swu ¥ Y X h—)LEEOOY ) K5O DRRSNET,

make_installer usb.swu Z#4 Y X h—JLLE T,
SW 7y 7O—K=xT

SWUpdate v2023.05 git20231025-r0

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

[INFO ] : SWUPDATE running : [main] : Running on iot-abe 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 Copying installer to USB device

[INFO ] : SWUPDATE running : [install single image] : Installing swdesc_command_nochroot 'podman
kill -a’

[INFO ] : SWUPDATE running : [install single image] : Installing swdesc command nochroot --stdout-
info "abos-ctrl make-installer ——noprompt —-—output /target/mnt/installer. img’

[INFO ] : SWUPDATE running : [read lines notify] : Using installer image on image file.
[INFO ] : SWUPDATE running : [read lines notify] : Would you like to create a windows partition?

[INFO ] : SWUPDATE running : [read lines notify] : That partition would only be used for
customization script at the end of

[INFO ] : SWUPDATE running : [read lines notify] : install, leave at @ to skip creating it.
[INFO ] : SWUPDATE running : [read lines notify] : Custom partition size (MB, [0] or 16 - 364): 0
[INFO ] : SWUPDATE running : [read lines notify] : Checking and growing installer main partition

[INFO ] : SWUPDATE running : [read Llines 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
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[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] :
9f4f64ec1926d17e75de406®dac4a448e66ca3d95350408f632e4e2de4bafa4f

LINFO ] : SWUPDATE running : Installation in progress
[INFO ] : SWUPDATE successful ! SWUPDATE successful !
[INFO ] : No SWUPDATE running : Waiting for requests...
swupdate exited

AVAMN=ILBEIILZE L,

X 4.9 make-installer.swu 1 Y X k—J)LEED O

SET#. USB XEUZEIKWTLZE W, B L. TF7—1EHEBEIE Armadillo-X2 DERZ=BIRAL
TPYPHELTLEIL,

4454 USBAEY LIRAYAN =T A R ARX—I LR

MEICERDRT UIEBES. USB XEY LT installer. img BMFEINTWET, 2D installer. img
% mICFOSD jj_ HL:%%&BZ 3:—(""]’ \/Z I\—)l/7_‘\'f X7 %T’Fﬁ?% Z— e:bi\—t\\g ig_o EJJ{/F{]-EEID\LCDL\
TE T446. A1 YAN—IT 1 AT DEEERZTS1 2SRRIV, INT. VSCode ZEAL
TAVAN=—IWT A AT ZERT 2AEICDODVTIFRT T,

446. A1 VAN=ILT 4 XU OENMERER =TS

EBRUTeA Y AN =ILT 1« AU OFEMERZERL T EE W, FRICERLU L Armadillo IADE
EHREICIEDFET, Flew 1V ARM—JLED Armadillo ® eMMC ROTF—% lF FE2=SNTHEZS
fcH, MEBERTFT—FIEFTH/INY I Ty THEERSTEWNTLIEE L,

MA44 ARV AT LAZA VAN =T XVICTS; OFIETHEALE USB XE DHIC
installer.img MFEELEXEIT DT, ATDE ETZDA A—=I%H &I microSD H—RICA VA M—=ILT«
AV &ER L TLZE W, ATDE EIT installerimg ZE—U/ciHa. AV RIFLUITO & SIcARD %
9, /dev/sd[X] D [X] & microSD ZRIXEEIBEL TL LI,
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[ATDE ~] sudo dd if=installer. img of=/dev/sd[X] bs=1M oflag=direct status=progress

FEEaAY Y RTEB Uz microSD OA4 YA M—=ILT 1 X0 %, 4>V AN—=)L%D Armadillo [cHEA
LTLEE W, FDE., SW2 (EET/I\1A RAERERALYF)%Z ON [CLTHhEEREZANET I, Armadillo
MNAVAN=ILT 0 AV SEEEL. BENICA VY AN=ILAZY ZEDEELET,

LIX5 <9 3E Treboot: Power down; &ERRENZD T, Armadillo DEREZYID£9, Dk
Armadillo 55 microSD h—R%&ik=E. SW2 (EET/N\1 AREXTvF)%& OFF ICLEXY, BEE
BEBRATDIET, AVAMN—ILIFETTY,

SERIC & O—> Ufc Armadillo 28 L7280 OBIEE S 2 2 EEBRL TR E W,
447 ANV RSAVDEERT

abos-ctrl make-installer ¥ Y RZZE{TU T, microSD A—KRICA VAN =ILTA RTVAKX—=%
ARUES,

[armadillo /]# abos-ctrl make-installer
An installer system is already available on SD card. Use it? [Y/n] ‘]

Would you Llike to create a windows partition?
That partition would only be used for customization script at the end of
install, leave at 0 to skip creating it.

Custom partition size (MB, [0] - 30026): 500 (2]

Checking and growing installer main partition

GPT data structures destroyed! You may now partition the disk using fdisk or

other utilities.

The operation has completed successfully.

Trying to install mkfs.exfat (exfatprogs) in memory from internet

fetch http://pc-gtr.atmark. tech/products/yakushima/99 www/download/alpine/v3. 16/atmark/aarch64/
APKINDEX. tar. gz

fetch https://dl-cdn.alpinelinux.org/alpine/v3. 16/main/aarch64/APKINDEX. tar. gz
fetch https://dl-cdn.alpinelinux.org/alpine/v3. 16/community/aarch64/APKINDEX. tar. gz
(1/1) Installing exfatprogs (1.1.3-r0)

Executing busybox-1.35.0-r14, trigger

OK: 159 MiB in 215 packages

exfatprogs version : 1.1.3

Creating exFAT filesystem(/dev/mmcblk1p2, cluster size=32768)

Writing volume boot record: done
Writing backup volume boot record: done
Fat table creation: done

Allocation bitmap creation: done

Upcase table creation: done

Writing root directory entry: done
Synchronizing..

exFAT format complete!

Resize device id 1 (/dev/mmcblkipl) from 400.00MiB to max
Currently booted on /dev/mmcblk2p1

Copying boot image

Copying rootfs

314572800 bytes (315 MB, 300 MiB) copied, 11 s, 28.5 MB/s
30040 records in
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300+0 records out

314572800 bytes (315 MB, 300 MiB) copied, 11.0192 s, 28.5 MB/s
Copying /opt/firmware filesystem

Copying appfs

At subvol app/snapshots/volumes

At subvol app/snapshots/boot volumes

At subvol app/snapshots/boot containers storage

Cleaning up and syncing changes to disk...

Installer updated successfully!

410 R ETRBDIATLEA VAN =ITARAIAA=IILT S
Enter ¥—%Z#TUET,

®© 000

AVAM=IT14RAIVRICA VYA M=)LOVZREFZLZWGERE, BRICFERTESE 2 /8—
T4V aVERBELLEYAZERULUE T, I 4471 A VA N—ILEICEEDOY T ILAI Y
ThEETTS) #SBLTLLEEIW,

Minstaller updated successfully!ly &&xRRESNNIE, EFIC microSD A—RICA YA R—=ILT ¢ X
JAR=IZEZIADIENTETWVWET, Armadillo h5 microSD A—RZikEL T ZE LY,

4471 AV AN —IRKIEBRDOY TV ATV Y 7R ZRTT S

ERR U Y A N—ILT 1« R DFREDIEFTIC, installer overrides.sh EWS 77L&y )L
29U TRNERBIT DI ET, I YAN—IVIBORER TERDNEBEZTHRS I ENTEET,

installer overrides.sh [CREHFH Nz KR 42. 1 VA M—=ILRICETEINZEH ITRT 3D2DE
FIOREBDOHN, FNZNRHEDIA I VI TEITINET,

K421 VAM—ILHICETSNBHEH

Bi% &E

preinstall AVAR=)LH, eMMC Q/X—F 1 ¥ 3 YR EISNBRIICEfTSNE T,

postinstall send_log B ZBR< 2TOA VA M —LABORKICETEINET,

send_log ETDA Y AN—)VBNTET ULERICEITEINE T, BELLBAICA YA N—ILOVZRETEET,

installer overrides.sh ZZL e DYV TILELT. A VYAM=ITARAIAA=IDE T /)\—
TA4YaVRO 444 MEUVEVATLAZA VAN =T RVICT S TERULEDTHNIXE 2
JN\—F 4«33 VETIC installer overrides.sh.sample ZEHELTHN XTI, COY Y F)LEIE—L
TIRET 2R E LT, TRVWZWLEBZTRL T ZE W,

fERL U fc installer overrides.sh (&, 1 YA N=IFT4RXRT7DET/NX—FT 123>V (TNILAIEK
"rootfs 0"YH\. T4.44 ARV ATLZAVAN=ITARIICT D) THERLIEDTHNIXE 2
IR=FT 123V (TNILAIF'INST DATAYDETICEEBI 2 & TERITSNET, MAICRELBEE
. B2 NX—FT o aVICEEBULERNERINE T,

AVAN=INT4RAIDETN\—FT 03 dbtrfs. E2/—FT 123
Videxfat TT7A—T Vv REINTWBES, E2/X—FT 43 VDH
Windows PC THNY DY MU THRAEETIT DI ENTEZET,
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BUIEEYEN installer overrides. sh Z3WR T ZHEAIC, {KIC Windows
PC UNMEERENLGWEETH, F2/NX\—TFT 1Y avzERLTHELZ
ETHEEETROIIENTEZEWVWS XYYy NEHDET,

INnZEHAITZET, EHED Armadillo IEFH UL TENZENICERZEEIP 7PRLAEZRELE
D, BBV ZTVRANDERBLRELZBAECEICERBLED LIEWRE, BHERCSEICERIREZITED
REZMBEEEATERSIEDTETT, UT TR IOEEEFIAL T, EERCEICERDIEEIP 7R
LRAZERET 2HEE. AVAN—IETHOOV ZREITDIHEEZBNMILUET,

INSZRBEELRBRWERIE 448 A1 VA K—)LOET) ITEATLEE W,
4472 ERCEICERBBEEIP 7P RLAZRET S

AVAMN=IFICEEDY T IIVAV ) TN EZRTTEDHEZFA L T, E8D Armadillo XL T
ERZEEIP7ZRLAZEDHUTEHHZBNUET,

INST DATA N installer overrides.sh.sample & ip config. txt.sample ([FEAEKEICERD IP 7
RLAZEDIRZNEBETRSY Y 7ILT 7A4ILTT, TN 2N installer overrides.sh &
ip_config.txt ([CYUR—ALTBIET. ipconfig.txt [CEEEFHINTWVWBIREDED ITEKS EICER
BPEFEIP7ZRLRAZERETDIENTEXT, ETCE2IITEHRALEREADT, EHITFNZNDT 7
TILADEREHESIRU T IZE LN,

SEHEFEZENZNOT7 7AIIORABRREERIHERLET, YU TILZDOXRETIA. ip_config. txt
DODAB%E X 4.11. ip_config.txt DAR) ICRULET,

#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
NETMASK=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 ©

4.11 ip_config.txt DAR

CDAYARN=IT 1A R TEIDIRS IP7 RLADEHEDIKED ZEELET,
CDAVAR=IT 4RI TEDIRSD IP7 RLADHEDKDLD ZEEL XTI,

XYRIRIVERBEULET, BEULRBRWERIX 24 ICBDFET, TTAINTOAAYRT IR
nTwEd,

00
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(4] T—KRIJzAT7RLAZRBELET,
(5) DNS 7RLZREZIEELVLEXY, EXOOVTRYZETEAVIIUFZRLABIBETEX I,

(6] IP7RLADREZTHROIA VI —T7 1 —AZRBELET, BHEULRWEGIX ethO ICBD XTI,
TI7AIRNTIAY RO RSNTVWET,

4y1h—w¢¥®ﬁwm®%t\@@W@{yZF—w?417?EE
IP7RKRLAZEIDIRZIGEIE. TNZNDOA VAN =ILT« A7HED iR
35IP7 I\bZ@%".fJ‘%}ith&j T ip config. txt Z/ELTLIEE L,

INSOT77AINNERBELIcA VAN —=ILT 4 A7 TA YA M—=)LZEZEIT UL Armadillo h, IEUK
HETCE WD EEERLET,

[armadillo /J# ip addr show eth@
2: eth0: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 gdisc mg state UP glen 1000
link/ether 00:11:22:33:44:55 brd ff:ff:ff:ff:ff:ff
inet 10.3.4.2/24 brd 10.3.4.255 scope global noprefixroute eth@
valid Lft forever preferred Lft forever
inet6 ffff::ffff:ffff:ffff:ffff/64 scope link noprefixroute
valid Lft forever preferred Lft forever

K412 1P 7 RL XD

Fre. YO T7INRIVV TN 2Z0FFEERIZE A VAT RAIDE2/N—FT 13V
allocated ips.csv EWS 7 7 ILDBNERENE T, DT 71 ILITIE ;0)’(/7\ N—=ILT ¢ XU %&fE
AUTIP7ZRLADEREZTERSTEAFDODIY7ILES. MACPZRLA, RBEULEIP Z7RL XAHNERE
SNTWEZET,

SN, MAC, IP
00C700010009, 00:11:22:33:44:55,10.3.4.2

4.13 allocated_ips.csv DA

BBELUED Armadillo ICZ DA VAN —ILT4« XAV TIP7Z7RLADE
EZITIRSBRIC, allocated ips.csv Z2BRUTRICEIDIRS IP 7R L
RERHDEITDT, BoTHIBRULABWVWKSITEELTLEEE L,

4473. 1Y AN —IIRTHOOTV ZRET

installer overrides.sh M send log B#IE. ¥ VA M —)LABDFREICETINET, 1TV AM—
WUII—KRTI 7AWV RTLAR T 77— AT 7DF v IS LRBREDBERMNEHRSNOT 7710
DJIXAH LOG FILE [cABTcéD, COBEBATA VAN =T RAIDE2 /=T aVIcRELE
D, AZLoOOTH—NICFZy 7A—R LD TBZENTRETT,

™ 414 A A N—=)LATEZRET D) . IVARN=ITARIDE2/X\—FT 143 VIcA VR
N—=ILOJ%{REFEYT BIHED send log RERFITY,
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send_log() {
: "This function is called after aggregating logs for archival”
local LOG_FILE="$1"

if [ -n ”$USER MOUNT” 1; then
mount /dev/mmcblk1p2 "$USER _MOUNT” (1]
cp $LOG FILE $USER MOUNT/${SN} install. log @

umount ”$USER MOUNT” ©
fi

K414 14 A MN=)LOTZFRFT S
(1) send_log BE#HTIE. SD A—RDFE 2 /X—F 1 ¥ 3 > (/dev/mmcblk1p2)lg¥ 7Y kI T
WEWDTY TV MULET,

(2) O 774)L% <Y 7IESD install.log EWS T 7AIILEATE2/)\—FT ¥ avicdE—
LET,

(3) FE2N—FT4yavaEFUNIVRNLET,
INSOEBETB A YAR—IF A AT TA Y AR—LERTFULRIC, 1Y XR—ILF 1 X

V% PCREIERUTIELKAVZRETE WS I 2R LTSSV, RELEOV 7 7AIILD
HEDOFIZE T®415. AV AR—=ILATDHE, ITRULEXT,

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

B 4.15 1 YR k=L OJDOFE
448. 1 YA M—]LDET

FIEXEFTCOFBEBTER LA YA N=ILT« XU %, BRICERLU Armadillo LIAD Armadillo I
XU THEBEAULEY,

A=%D Armadillo ® eMMC ADTF—5 E LEE SN THEA SO, BERT—FFFH/\y
T7 v TZBW>TEWTLEE W,

3252 A VYAN=IT1 AV ZERAT S, 2B LT, 70—25%D Armadillo 1> X k=)L
TRV EBAHAUTLLEE W,

CZETETUES, T46. A XA—IVEZLAHERDOENMERERR) ICEA TS,
4.5. SWUpdate ZFHWTA XA —YEZAHT S
45.1. SWU 1 X—Y D*#Efi

Z ZTlE. sample-container EWSEMD AV TFF DREFEZRTLIcELET, VT FTF—HAT
DERITEIE 16.22.7. AV T FOEEERY 7 v 77—b) ZZRILES W,
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1. sample-container-v1.0.0.tar @M ULIEWF 7V T =3 %8OV TFARX—=IT—hA17)
2. sample-container.conf (A>T FBEHRTHERE 7 71 IL)

INs5D7 74 )L% /home/atmark/mkswu/sample-container 7« L 27 kU Z{EE L TEE L 7=
ZEHEHUET,

[ATDE ~/mkswu/sample-container]$ Ls
sample-container-v1,0.0. tar sample-container.conf

B 4.16 Armadillo [cEZAHz\WY 7 kY = 7% ATDE [ iEE
45.2. desc 7 71 ILDER

SWUpdate E1TRIC. T4.5.1. SWU 4 X =Y D*fis; TES 7 74 )L% Armadillo ICEZ AL K
SR SWU A X—=IZERULET,

SWU A X—=IZER T B izicid. SWUpdate FFICETT 2MEBEZ R U desc 7 7 1 L& ik
U. ZDdesc 77A I EANEL T mkswu AVY RZETTZIET, SWU A A—=IDHEREND F
ED

[ATDE ~/mkswu/sample-container]$ cat sample-container. desc
swdesc_option component=sample-container
swdesc_option version=1

swdesc_option POST ACTION=poweroff 0

swdesc_embed container "sample-container-v1.0.0. tar” (2)
swdesc files ——extra-os --dest /etc/atmark/containers/ ”sample-container.conf” (3]

417 desc 7 71 )LD

@ SWUpdate R TRICERZ2LSICHRELET,
(2) AVTFARXR=IT 74 )% swu 1 X—I(THHMAH. Armadillo ICEREL £ T
(3] AT FEERE T 71 /L% Armadillo ICEXE L £ 9,
CZETETURES, 46, 4 A—VEBZARBOEIERER, ISEATL W, desc 7 71 LD

MAELICDOWTIE. T6.4. mkswu D .desc 771 ILERET %) #SBLTLLEEW, Fie. ERE
Nic SWU £ A=Y OHRBZERLIEWESIE. T6.6. SWU M X—I DONBDIESR Z#ZRULTLEE 0,

46 ’(X \\\Egl_aj“fﬁo)@yﬂ;ﬁﬁwm

44 AV AR=IT A RV ZAVWTAX—IEEAHT D) TERULIEA VYA M—ILT 1 XAV % ER
LTA YR R—Ib. Ffcld T4.5. S WUpdate ZAWTA X—YEZIAHT %) 1T SWUpdate [T &>
TAA—IESRAHZToRICIFE. A X—IDESAFTNTc Armadillo NNIEELU K EMET 2 H. KERIC
BNLUTHERL THET,

BEBSRZEALT BIFLEZ TV T—Ya v DEMET 2 2 & 2R LTS W,
CIERTRETURBLIFE, BERDAX—IVESIAHITT T,
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4.7. EERFOHEHAILT

Armadillo-X2 ZHAIZ TERICHERBRZBNUET,

4.7.1. HimRR— R O AT

Armadillo-X2 O¥REA 45 —7 = —X(CONT 1) ICHERR— R 28T D55, 1EBR U fihRAR—
Rlicb&DFIH T 3.27. Armadillo-X2 DILRA— KRG ICRIKDE S AT EIT>TLES
LY,

4.7.2. A7 3 T —XA(EBE)N\DHEHTF

Armadillo-X2 & ERDOA 7Y 3 v —A(EBE) Z AT T BBRICIE. UTOREAIZTRICK>T
ToTLEE L,

A7V avr—A(EEE)DFHMRMLERICDOVWTIE, 76.28.1. Armadillo-X2 A 7Y a v —X (2B
&), #BLTLLEET LV,

AT a3 vT—A(EER)IF. SoC DEETS — X ITEEI T TR T ZEETHRITLTVWET, ik
EDICT BB —MEED T, T—A(F)EWEY — M zEI g R TERZRUOLESHULET,
RUDEEDHHIFNILZIE 31.5cN-m TY,

418 A7 avr—R(ERE) BE>— T
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K419 A7y avi—XA(E&RE) F—XA(T)R UL
Q HNMAL. Tyyv, ATUYT Ty v idE(M3. L=6mm) x 4

@O K — b (15x15x4mm)

BES — KE TArmadillo-X2 A 73>y —Xtv b IZ&FnEtA.
BES — MDERIGEIE TCPU & — K 15x15x4mm 10 At v )
ATV VRETIAVTYILUTEDEITDT, THRELCIEI L,
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Smmmm e
/

420 A7 avr—A(EBH) y—A(E)RULE®
@ [MInUM26. L=4mm) x 2

ICTHLU TN DN > e DT B fcdd, BR/NRICTHLBWE S ICH

If T—A(L)EFAUBBICAZA REEDE. LAN OX 75 O/ ZEHD
CT<EEly,

421 T—A(L) =B U BRDER
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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 3.19. CON3 LAN LED D&E; 2SR 7EE 0\,
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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 £,

FiliE. 13.3.35. 8 THE 2ZRLTIKLE W,

53. ABOSDE THHEULFZ TV T—320%7vT7IT—h9%

ABOSDE TR UL 7V T —2a>vD7y 77— 3. RFEREERIC ABOSDE ZAEWTTS 2
ENHERET,

M3.11. ABOSDE Ic &2 7 77U Tr—> a3 >R TRUEESIC. BREICEY Y —ZXRDOF7ZTY
g—> 3% Armadillo IZ14 Y A M=)V BHIC. VScode DERA > D [Generate release swul
#R{TUL T release.swu Z1ER L E Uz,

Y ITF—REICH, PYTTF—NIBEBERTZ U —Y 3y 0OfRE%R UTc2IC [Generate release
swu] ZETUT. ZY7TF—RROTZ 7V —3 3 %58 release.swu ZERLE T,

B4 ABOSDE #FW e 7 U —y 3 yo7y 77F—hOinix 5.3.1. 77U —3>0
7y ITF—KFEIE IERUET,

531. 77—y 3>D7y 77— MFIE
Tk, 7AY YU M&A% my_project ELTWET,
531.1. 7y 77F—h 927 7V5—a>O7AY Y % VScode TH<

'™ 5.8. VScode %=L TRILDIC. PYvITF—KITBF77V5—3>07O0YV 7 MN2BE
LT VSCode Z#&EI LT 2 LY,

[ATDE ~]$ code my project

5.8 VScode %itcH)
5312. 7y 7F—RgIONN—Y3>v07//O03z7 N=EETS

ABOSDE T, 7OV 7 hON=Y 3 VERBIIT> TWERA, RERGZRIXII—HY—BETI vV
T7F—RMEIO7OYV 7 M EBELTLLREEI L,
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7y 7TF—RNEIO 7OV Y MO release.swu D/N— 3 VEHD fz\W\ 5
AlE 16.6. SWU 1 X—IDORBDIER ZSHBL T I L,

5313. 77V —>3yDY—XA1—RZHwELTALTS

BEO7 7V or—a3 DY —RAOA—RZiR&ELE. '3.11. ABOSDE (IC &2 77U T —Y 3> DFE
F, wSEC., 77U —3 3 H Armadillo L THRIBLALKEETEZHNT AR EIToTLIEE L,

53.1.4. 7v 77— rHD swu ZERT 3

VScode OENA > D [Generate release swu] Z£{TULTLZE W, my_project 7« L7 KNUTF
IC release.swu EWS 7 71I)LEAT SWU 771 ILDMER S NE T,

5.3.1.5. BA®® Armadillo D7 7V 45— a>v&#7v 77— hT3
FIVr—2avuz7y ITF—K9BHIc. fEBUT: release.swu ZERF O Armadillo 1> X

K—=ILUTLEETW, SWUA A=Y T 74I)ILEA VA N=ILTEZHAZEIE 3.235. SWU A X—I DA
VAR=)l; ZSBLTLEE W,

54. Armadillo Y 7 Dz 77 v ITF—KT B

HRE®D Armadillo DYV 7 ho 77y 77— K& SWUpdate ZERT25 & TERTEEXT,
ZZTIE VIRD POy 7TF—hEUTUTOLSBAIBZTS 2B ELTHRALET,

- 9 TIT Armadillo [C sample_container_image EWS AV TFFA XA —=INA VA R—=)]LENTWL
%)

- sample_container_image ®/\—>3>% 1.0.0 5 1.0.1 7y 77F—hrT 3

- sample_container image N5 1Y 7+t ZB#HEBHIT Z2LLODORET 71
(sample_container.conf)6 7 v 77— K9 %

5.4.1. SWU A X —I DIERL

Py ITT—=hDHIC SWU A A—IZERLE T, SWU A A—JDIERKICIE. mkswu &WSY—
IWEEWET, 3.3 MAEDHER) TERULRETHEREL TIZS W,

5.4.2. mkswu @ desc 7 71 ILEZ{ERT D
SWU A A—V%4ERT BIciE. desc 77 A ILEERT ZREABDET,
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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

EB SN SWU A A=V DRBZEERLUZWEEIE. 76.6. SWU 1 X—YORNBDHER, 2SR UL
TLIEE W,
BA44 A A—IDAVAK=)L

AVZAN=I)LOFIEICDWTIE, 3235 SWU A X—IDA VA=) ZSBULTLIEE W,

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. hawkBit —/\—DSEE D Armadillo 7y 77— M7
%

5.6.1. hawkBit & (&

hawkBit (&, Y —/\—ETEITENZ2TOTILT. XY hT—URHAT SWU A XA—IZEREL.
TINARADY TRV TP ZEHIDIENTEERT,

hawkBit [ERD & S HEREZ R > TWER T,
VIR IITOERE
- TINAZDER
 TINAABEE (EF2UT 0 b= >, GEEE)
- FIRAADTI—T1E
- Ty 7T NMUBOEE
- EBOEZSFYVY
AT TVa—=UvT EHT Y 77—k
- RESTful APl T E#ZE
5.6.2. T—51EE
hawkBit I&. BBE9 2V 7 hU 7 Z2ROT—IBETEELEX T,

Target filter

Distributions Software modules
Targets

Rollouts /=

5.13 hawkBit b"% >V 7 k7 = 7 O F— 5 i
5.6.3. hawkBit Y —/\—0 S5 EE D Armadillo [CE{ET %

hawkBit T —/\—%ZFfHY % & TEED Armadilo DY 7~V 72 XEHTT Y IT—hT3C
EMTEEXT,

FIRIFRDEED T,
1. AVTFREO%E

Docker Zf|BH 9 2 & B ICH —/N\—%ZXETEZ X9, Docker DEfHICDWTIE https://
docs.docker.com/get-docker/ ZZHR L TL &Ly,

234


https://docs.docker.com/get-docker/
https://docs.docker.com/get-docker/

Armadillo-X2 8#&~¥ =27

ERR

Docker DEfHNTEc S, BEHICELETCAVYTTOEREEZTWVWET,
. ATDE 08

- apt update && apt install mkswu TREFD/N—I a3 v EREZLTLEEIL,

- R=MEREBMRETT, —HBIY VTG, 7OF2ZFEALLRWEEIE 8080, TLS ZES

BEF 443 ZEaEL TSIEE W,

vmware ZfES5&E vmware @ NAT E—RDRy NT7—7 %2 FERBLTWARETYY v E
T Web U —/N\%Z#B T % [https://kb.vmware.com/s/article/20069557lang=ja] X —3/

HSZEICLTLIEE W,
cTRARMPCOIP 7Z7RLRAZEZTEWTLEEL,
. ATDE LA DI5E

- Armadillo-X2 FH & B Y — JL [https://armadillo.atmark-techno.com/resources/
software/armadillo-x2/tools] 5 "Hawkbit docker-compose A> 7571 =% > 0O—
RUTEBRBEULTLKEZW, ZTDIFBEE. LUTIC /usr/share/mkswu/hawkbit-compose % & S B

ICEBREZEDT« LI M) ELTFK-TLIES W,

- docker 7V EATEBRANR—LPT RLAZZEZTEWNWTL LS,

2. hawkBit B —/\— D%

/usr/share/mkswu/hawkbit-compose/setup container.sh ZE{T0L T, BRICEZTLIEE L,

UTIcEEL (TLS ZBAMICLABRW) TANREDZEE, TLS ZBMICLIBEDFIZRLET,

setup_container.sh Z—EE{TULBEIEIT—YDT 1 LU MU I(Cdh 5 setup_container.sh D
Vo %ZEFTLT, A—T—DENMEFEDA T3 VEBRZTSIEHTEXT, FMld —help”

BSEICLTLREIW,

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh

compose ] (1)

setup_container.sh ~®M!) > % % /home/atmark/hawkbit-compose (Z{EY T,
docker H—ERICEHTCEFHATL., sudo TEHI—EHLET,
[sudo] atmark @/X27—K: @

0K!

Hawkbit admin user name [admin] (3]

admin 21 —H—M/XX7—K: 0

INZAT—REBAALTLEIL:

EBMOEBATHY Y hO1I—H—%—54 (ZBIcTeEMLELA) O
hawkBit 0 Tdevice] 1—H—%ZHRLETH? (HBIBHEM) [v/n] O
device A—H—D/XA T —K:

INZAT—REBAALTLEIL:

A—HY—IIA—LVT7I NOERESEZEFITHL? (A VAN —LVEREHT &)
mkswu 1 —H—@D/NXT—K:

NZT7—REBABDLTLIEI L

Setup TLS reverse proxy? [y/N] (9]

docker—-compose DEXET 7 M)V & hawkBit DF—F % EZIRELEITHN? [/home/atmark/hawkbit-

hawkBit @ Tmkswu] 1—H—%AZHLETHN? (swudF7 vy FO—KE) [V/n] @

[v/n] @
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aAVTFFDHREHNTT LE L, docker-compose AY Y RTAVTFFTDEEATRETT,
/home/atmark/hawkbit-compose/setup container.sh B UEITT B LR EDLTEATRETT,
hawkBit 2>+ aEELETA? [Y/n] O

Creating network “hawkbit-compose default” with the default driver

Pulling mysql (mysql:5.7)...

1 (&B])
Creating hawkbit-compose hawkbit 1 ... done
Creating hawkbit-compose mysql 1 ... done

5.14 hawkBit A>T+ D TLS R LDBEE (FANA) OETHI
AYTFDIAV T4 L—>a3 v ETF—IR—RADBHAZRELET,
docker DERFEIC K > T sudo WA BRIZEHH D F T,
admin 1—%—D1—5—ZZANLET,
admin 21— —D/XAT—RZZEANDULET,
EBMO1—F—HRERIZRICEBMTEXT,

examp les/hawkbit register.desc T armadillo Z&ZF T 2B EICE> THWTLEE L,
M T5.6.3.2. SWU T hawkBit &89 %1 ZSZEZICLTLESI L,

hawkbit_push_update T7 v 77— K% CLI TKSHEIE. Y1 ZABL T ES W, FHflllE
'5.6.3.1. hawkBit D7 v 77— NEE%Z CLI T1731 ZZRUL TSI,

hawkbit push _update T7 v 77— KNZETTZHEEIE. Y1 ZAAL TSI,
ZITE http TTRAMDIAYTFZERTHDT, Ny OXXTEAFT,
AVTHEEBLET . WHEIHD S5 <IP>8080 TPV £ AMHEI/ZD XT

00 © 060000 O

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh

docker-compose MEXET 71L& hawkBit DTF—H % EZITREFELETH? [/home/atmark/hawkbit-
compose]

setup container.sh ~®M') > 2 % /home/atmark/hawkbit-compose IZ¥EY £,
docker H—ERICEHTCEFHATL., sudo TEHI—EHLET,

0K!

Hawkbit admin user name [admin]

admin I —H%—@D/XXT7—RK:

INRAT—REBAALTLEIL:

INAT—RKHI—HLEFHA,

admin 1 —%—@M/XA 77— RK:

INZAT—REBAALTLEIL:

EBMOEBATAYVY NOI—H—F—L4L (ELIZTZEBMLEEA)

hawkBit @ ldevice] 2—H—%2FZ&HKL X IH? (BEEHKA) L[Y/n]

device A—H—D/XAT7—K:

INZAT—REBAALTLLREIL:

hawkBit @ Imkswu] 1—H#—AZHFLFTH? (swuDF7v7FO—KHE) [Y/n]
I—HF—IlA—WLWT7O NOEREEZZFIMN? (A VA M—ILEXREHI &) [Y/n]
mkswu 1—H—D/X2 7 —RK:

INZAT—REBAALTLREIL:

Setup TLS reverse proxy? [y/N] y (1]

lighttpd NEEIF T, YN—RTOFVEREEHRAELTVET,

lighthttpd #—E 2 &EIELETH? [Y/n] O

Synchronizing state of lighttpd.service with SysV service script with /lib/systemd/systemd-
sysv-install.

Executing: /lib/systemd/systemd-sysv-install disable lighttpd
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Removed /etc/systemd/system/multi-user. target.wants/lighttpd. service.
DN—27OF S DREICEEFAZED domain name HBETT,

ZD domain (XZDEFTNAZADNSTIEIATEZLRNICLTLEIWL

Bl Z £, https://hawkbit.domain.tld T7 %2 €Z L7/ 5 hawkbit.domain, tld,
https://10.1.1.1 TL7/&5 10.1.1.1 [TLTLEEIW

SEBAZE D domain name: 10.1.1.1 ©

SIRRZDEWHREZIEETIHNENHY T, Let’s encrypt ZFERT 2H5E.
CDEIFFLWEIBRESrERINDETLAMERAINARVDT, T7 U N DIE
DEFICLTHLLZEDTEZET, Let's encrypt ZFH LAWVEA.
BEZCEICHAEZFH L TR EP’REFELTY,
SEREOAMERAMARIIC LET s ? [3650] O

DSATV MNDTLS R A_ET B7DICCANMETT,

%% CAD7 7 ’f)l//\7\ (El'gtb_d_%)t77’f 7 N TLS n,unl—l:’%ﬁdﬁkﬁ")i"g') [] 6
Y—NN—HDEESN Y —%y MIT IV EATEETHNIEL, Let’s Encrypt DIEERE
HERETDIENTEEYT, TSADAEEZEKLET,

https://letsencrypt. org/documents/LE-SA-v1.2-November-15-2017. pdf

certbot AVFFAERELETA? [y/N] O

/home/atmark/hawkbit-compose/data/nginx_certs/proxy.crt % /usr/local/share/ca-
certificates/ ICOE—LT. update-ca-certificates #E{TTI2NEINHY X7,
ZDbasebd TTO— KEI NI —% examples/hawkbit register.sh M

SSL_CA BASE64 ICIEET 2FIENHEINZE T,

LS@tLS1CRUAJT iBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LekNDQVNHZOF3SUJBZO LVQTBYyZOcwcTJF
SFNnampmb@tUZWg3aG laSVVVdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEABMVVFQXd3SUTUQXVN
UzR4TGpFdOhoY@5Nak L3TXpJMUTEVXhOVFUOV2h j Tk16SXdNek L5TURVeApOVFUOV2pBVE1SRXAE
d1LEVLFRRERBZ3hNQzR4TGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXRTNNND LBdOVICKEWSUFC
SDFFREhBN3NOT LFJUDLTd Lh LUnNmW j L2dVVFWKRKMVE2TzV iR LV2RTh4U jUwU LBCLzN la jMzd@VI
NEoKYmZgb296bEpXaEx LSG5SbGZsaHEXVD LKdmbTa LV6Q LINQ jBHQTFVZERNUVACQ LFBUMYvSkdT
dkVJekb5xZ2JMNQpQamY2VGRpSk 1EQWZCZO5WSFNNRUAEQVdnQ LFBUmYvSkdTdkVJek5xZ2JMNVBg
ZjZUZGLKTURBUEJNT LZIUk1CCkFmOEVCVEFEQVFIL@1Bb0dDA3FHUOOOOUJBTUNBMGABTUVVQO LD
Nis3ZzJ LZk1SRX LORVkSWDhDNC8vUEwTUTKKWU LGZHUXVFZ iUEZrS LVOSUFpRUE4bm1VSnVQSF Lz
SHg2N2E r ZFRWSXZ1QmJUSG1KbWd6dU L3bTJ2RXppRnZRPQ0tLSOtLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

Let’s encrypt DFREIEHETRE L/=WEAIC setup container.sh Z--letsencrypt TETLTLEI

AVFFTDEENET LE L7, docker-compose I Y RTAVFTDEEATEETT,
/home/atmark/hawkbit-compose/setup _container.sh ZBEU'ETT R EBRTEOLTENTRETT,
hawkBit J > F+&#&EEILZIH? [Y/n]

5.15 hawkBit A~ 77 ® TLS % b DIFE D EITH

SEIE TLS ZBMIcTHDT, Tys ZANDULET,
lighttpd T —EXDEE L TWBSRICEIMET, FELDT, FLEULET,

SFEAE D common name Z AN L TL £E W, ATDE DFHE. /R— MERIXIC K > TR~
(D P7RLATERBLUEFIDTZEDFI RLRAZANULET, Let's encrypt ZERT 255
ENLMNSF I AFEER DNS ZA AL TS L,

Eﬁﬁﬁgd)ﬁ%,ﬁﬁ%ﬁ%};ﬁﬁbiﬂ'o TI7AINTIE 10 FICHR>TWET, Let’s encrypt %=
FRITHGEICEELbNTWEE A,

@ 771472 MAITIE X509 FEFAETREAIZ E B ENTEXRID. COBITIRIERLER A,

00
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@ Let'sencrypt (L& ZAEZERTEE T, ATDE DBEIEIABHSDT 7 ZZAHEL W
DT, ZDBFITIEEALEE A

O BECERAPSBEMERLICDOT. Armadilo ICRETDHENHDF T, ZDIEHEDI
HWiE 15.6.3.2. SWU T hawkBit Z&#3 %, ZZRUL TS L,

N

3. hawkBitAoO%'« v

ERR LIV TFICk > T http://<H—/N—@D IP 7 KL 2>:8080 H https://<Hh—/I"—DTF K
LZ2>ICFZIEATRE, OV VEBEERIRRESNET,

hawkBit Ul - Login x  +

&~ @] U & o https://10.1.1.1/Ul/log

hawkBi

Username *

admin

Password *

Eclipse Foundation : About Us | Contact Us | Donate | Governance Legal : Privacy Policy | Terms of Use | Copyright Agent | Eclipse Public License | Legal Rescurces Copyright @ Eclipse
Foundation, Inc. All Rights Reserved.

FIAINTIERO7Z A hTOTA VY TEET,

a1—H— admin
JRAT—R admin

4. Armadillo = Target ([CE#%T 5

EROXZ 31 —h5 Deployment Z2 U w - LT, Deployment OEEICED £9,
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Deployment Management

Deployment Filters ®x | Targets a+L,.”  Dfirib
Simple Filter Mame Do AE
¥ | res d @ 3 | akjsdk
R TAG simulatad? g © £
simulatads 0o o Z
simulatedid g o £
simulare o o B
simulatedis g @ [
cimulalecdl 7 1] o T}
simulatedd g = B
0 =}
Targel @ simulateds FE Distril
e Deails Descriplion  ATrG: » Detail
el ) s Contraller 1d @ sirmilareda -
= 08 e
ved Der 2 17 0ES7 ST 3020
Last poll ad Dec 2 17:08:37 KST 202 —
. F Iter b:II. :;:lllerd JE mhs ] P o1 ¥ - ] 18 =
Security token :09- 7874784 00 iy
Custoan Filter -

"+'"&# 2 ) w2 LT Target ZERR L £,

R LIz =Ty hEIU YOI T BE, TORA VIT "Security token<XFF>" ERREND
DT, <XFI>DERZEAXELXT,

XEUL<XFF)>% Armadillo @ /etc/swupdate.cfg ICERET % & Hawkbit NDEFEEFREEDY
B5ESICREDET,

5. Target Filter Z{ER 9 %
ERIOAZ a1 —m5"Target Filters"z= 2 Y v 2 LT, Target Filters OE®EICED £9,
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Target Filter Management

Custom Filter a

Name Created By Created Date Modified By Modified Date Auto assignment Delete

GONTEST demo, demo Tue Dec 1 05:41:19 KST 2020 demo, demo Tue Dec 1 05:41:19 KST 2020 none &

"+" &)y LTHRIC Target Filter ZEBLLE 9,

Target Filter Management 1
Custom Filters > Create Filter X

Name * Targets A

Query * (V] name =in= (target1, target2) ©

Controller ID Name Description Status | Created By Created Date Madified By Modified Date | =
2 target1 admin Tue Nov8 10:07-... admin
3 target2 admin Tue Nov 8 10:07.... admin Tue Nov 8 10:07:...

Filter name & 74 LY UV T &EE AN UL TRELZX T,
6. Software module /9 %

EfIOA =3 —H5"Upload"z% ') v 7 LT, Upload Management OEEICED £,
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Upload Management

Filter by type £ % Software Module Q+J
® Application Name Version Delete
®

|\
]

Software Module :
Details Description Logs Metadata

Vendor :
Type:
Assignment type :

"+"%Z %2 ') w7 LT Software module Z{ER L £, type (Zid OS/Application. version (&
EFROXFINZEELET,

7. swu/X\wo—I%7F7 v 7O—KUL T Software module ICBEER T3

FA2ERL U 1z Software module %3&IRU T, /\1 T+ b N /iRRET. "Upload File"R% > %
Vv 09BN 7rAINERSZy 7y RROY LTy 7O0—-RULET,

Upload Management I
Filter by type #¥ % Software Module Q+. Artifact Details of os_update:1.10 P
@ Application Name Version Delete File name Size(B) Last modified date Action
eos 123 qwe @ Jinux swu 57,569 WedDec217:33.. @ |
os_update 1.10 o
& Upload sdf sdf @
[E4=}

Software Module : os_update:1.10

Details  Description  Logs  Metadata

Vendor :
Drop Files to upload

Type: 05

Assignment type : Firmware (FW/) Upload File

8. Distribution ZER L T Software module % B8E T 17 %
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ERID X Z 2 —Hh 5"Distribution"z= % ') v ¥ L T, Distribution Management QEE IC# D %
ED

Distributions Management

Filter by type £% % Distributions a+|
@ App(s) only Name Version Delete

® Os only

® 05 with app(s) akjsdk kjhskd T

full update

"+"Z 42w LT Distribution Z4E L £ 9, type ICI& OS/OSwithApp/Apps. version T
FEBEDOXFINEIEELE T,
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Create new Distribution x
Select Type | OS with app(s) v
Name * full update
Version * 1.0.0
Description |

Required Migration Step

Save % Cancel

"Software module" MR+ VS5 FF2ERL U Tz Software # RS wv 2 LT, 1R U7z Distribution

DElckOyZULEY,
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[T Vkushima FRBESE PoC1 FEY. X &8 hawkBit Update Serve X @ swupdste - Software Updste fo. X | 4+
w

< C A RESNTLZLEE | 172.16.2.121:8080/U)/#distributions

Confirm Assignment

9. Rollout Z¥E LTy 77— NZF%BT 3
EROXZa1—h5"Rollout"z %Y v 2 LT, Rollout Management OEEICED £,

1IQVVINLII

Rollout Management

Rollouts
Status | Detalil status Groups | Targets | Actions

Name Distribution set tatt

Rollout3

"+"%# 1) w4 LT Rollout Z{EB L £,
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Create new Rollout

Name * Bugfix Total Targets : 20
| z0in Group 1
Distribution set * full update:1.0.0
Custom Target Filter * | 15 rgets A
Description
Action type *
® & Forced M Soft D Time Forced & Download Only
Start type *
) Manual (e Auto @ Scheduled
umber of Groups Advanced Group definitio
Generate the groups automatically with the specified thresholds.
Number of groups * | 4
Trigger threshold * 50 %
Error threshold * 50 o) % Count
Save x Cancel o

BEH B

Name EEOXFIERELEY,

Distribution Set SeR2MERL U 1z Distribution #2iR U F 9,

Custom Target Filter HR2ERL U = Target Filter Z:8IRUL £ T,

Action Type Ty ITT—RMLEBZEEDLS TSI ZRELET,

Forced/Soft: @& D7 v 77—k - Time Forced: 87
UreBRIETIC 7y 77—k 9% - Download only: %'
YO—ROHTS

Start Type Rollout DE{TZED L S ICHHZIHEHRELET,
Manual: 2 TCFETHIRT 2 - Auto: Target HhH5D/\—
NE— kTR T S - Scheduled: 3R ¥ - 12BN S BAEA
E

10. 7v 77—~ DIREBZHEET S

Rollout Management D EE® Detail Status T. & Rollout D7 v 77—~ DIREZHER TS
£9,

Py TITF—hREEE, PYTIT-IDERICTETI D ERBEICBDETT,
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5.6.3.1. hawkBit D7 v 77— N EE% CLlI TTS

—D2D7 Y TT— K Z2EEKT BICIF. hawkBit D Web Ul TRERZFIENRWVWDT CLI TITS52&T
MELCRITTERT,

P—NN—DEREDEEFETIE. "mkswuy OI—F—ZERT 2RENH D F£T, fERLL TLEWEEIE
setup container.sh ——add-user mkswu TYEE L TL &L\,

1. hawkbit_push_update D347l

[ATDE ~/mkswul$ Lls enable sshd. swu (1)
enable sshd. swu

[ATDE ~/mkswul$ hawkbit push update —--help
Usage: /usr/bin/hawkbit push update [options] file. swu

rollout creation:
--no-rollout: only upload the file without creating a rollout (9
--new: create new rollout even if there already is an existing one (3
—-—failed: Apply rollout only to nodes that previously failed update ()

post action:
--start: start rollout immediately after creation 6

[ATDE ~/mkswul$ hawkbit push update --start enable sshd. swu (6,
Uploaded (or checked) image extra os.sshd 1 successfully
Created rollout extra os.sshd 1 successfully

Started extra os.sshd 1 successfully

ZOBITIEHSHUDER ST TUWS enable_sshd.swu % hawkBit [C&ESFUE I,

—no-rollout Z{#FSI15&IC SWU % Tdistribution; & U TEEFELET., 7 4L KT rollout
BEERUET, TARNT B TINAZADNEREFRINTWARITNIEL rollout DERBETERBULE T,

FU SWU T rollout ZZE{ERUCBEICTS—HEE T, H5—EERT DIBEEIE —-new &
ﬁj < < 7—(.-: é \l\o

—E rollout Z A% —bk U T, Armadillo TEEULBRICIEFEKEL TN AFZIFITHIGU T
rollout Z1ENE 9,

EE U Tc rollout Z<EITLE T, CDATY 3 VICIFENMDERZF AT 2RLENHD XY,
A =M X TITSRTHITYT, RITHERIE Web Ul TRRENET,

@6 0 © oe

5.6.3.2. SWU T hawkBit Z&i#%9 %
TINA ZADEWHEEF. SWU Z—EfE> T armadillo ZEEERIEZ &N TEET,

P—N\—DHREDEFETIL. devicey DI—F—FERT DIHENH D £9, EBRL TLWRWEEIE
setup container.sh --add-user device TYERLL T IE & L\,

1. hawkbit_register.desc T hawkBit ® B2 &% 175l

[ATDE ~]$ cd mkswu/
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[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/hawkbit register.* . (1)

[ATDE ~/mkswul$ vi hawkbit register.sh (2

#f Script configuration: edit this if required!

#f user given here must have CREATE TARGET, READ TARGET SECURITY TOKEN permissions
HAWKBIT USER=device

HAWKBIT_PASSWORD="CS=wC, zJmrQeeKT, 3" (3

HAWKBIT URL=https://10.1.1.1 @

HAWKBIT TENANT=default

#f set custom options for suricatta block or in general in the config

CUSTOM SWUPDATE SURICATTA CFG="" # e.g. "polldelay = 86400;”
CUSTOM_SWUPDATE_CFG=""

#f set to non-empty if server certificate is invalid

SSL _NO CHECK CERT=

I or set to cafile that must have been updated first

SSL_CAFILE=

#f ... or paste here base64 encoded crt content

SSL_CA BASEG4="
LS0tLST1CRUdJTiBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LakNDQVNHZOF3SUJBZO LVYTMvYXpNSHZ0
bFFnaFZnZDhIZWhMaEwxNm5BdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEdBMVVFQXd3SUTUQXVN
UzRATGpFdOhoY@5Nak L3TWpFNETEVTFNakV6V2h jTk16SXdNakUyTURVMQpNakV6V2pBVE1SRXdE
d1LEVLFRRERBZ3hNQzRATGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXR1NNND LBdOVICKEWSUFC
RFJGcnJVV3hHNnBHdAWVoe jRkRzVgYkVWTm5scHUwYXBHT 1c3UVBPYUF4cWp1ZzJWY jk2UHNScWJY
Sk8KbEFDVV020StaMHk3c LBgeDJHYnhDNms@czFHa LV6Q LUNQ jBHATFVZERNUVACQ LJtZzhxL2FV
OURRc3EVTGE1TgpaWFdk THROUmMNEQWZCZO5WSFNNRUJEQVdnQ LJtZzhxL2FVOURRC3EVTGETT LpY
V2RMdESSYORBUEJINT LZIUk1CCkFmOEVCVEFEQVFILO1Bb@dDQ3FHUOOOOUJBTUNBMGNBTUVRQO LB
ZTRCQOXKREpWZnFTQVARcVBGNTFmMjJvQkYKRmVBbV LGY2VBMU45dE8 rNOF pQXVVUEVTVGF xWjhH
UFYyRUg1UWdOMFRKS@5SckJDOE t pNkZWcF LkRUowYWc9PQotLS@tLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

# ... or add your own options if required
CURLOPT=-s

: (EH8)

[ATDE ~/mkswul$ cat hawkbit register.desc @
: (&8’)

swdesc_script hawkbit register.sh —-version extra_os. hawkbit 1

[ATDE ~/mkswul$ mkswu hawkbit register.desc @
hawkbit register.swu Z{ER L F L 7=,

[ATDE ~/mkswul$ mkswu initial setup.desc hawkbit register.desc (8,
hawkbit register.desc ZfHMAIAHF L7,
initial setup.swu Z{ERL F L7z,

hawkbit_register.sh & .desc 77 I)LZzAL YT LI MNJICOE—-ULE Y,
hawkbit_register.sh Z#&E L T, REZLHL X T,

hawkBit DEBEDEICAH U Tdevicey, 21— —DISAT—REZAHAULET, TDOFDICR
J—RFERALEBEWVWTLEE W,

hawkBit F—/\—® URL ZAAHULZE I,
TLS #EADOBZEIC. AV T HEROROIRAE%. base64 TAAULET,

0 000
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(6) hawkbit register.desc DFEZHEFZL £9, hawkbit _register.sh ZE{TI BT TT,
Q SWU ZfERK U <. initial_setup 9 Tl Y A M—=JLEAD Armadillo 1 VAN =L TEXT,

(8] F i3, initial_setup.desc & &1 T hawkbit_register £ & A 72 initial_setup.swu ZERL U
ESC N

5.7.eMMC D& ZzERDT
5.7.1.eMMC I£DW\T

eMMC & (& embedded Multi Media Card DSEXFZE > /BT NAND 22D 75w a XED %
FBAUEANBRANL—YTY, YHTHERALTWSHDIXRIEERZHIIRE UL TWEA, FHI IR
EZ¥DLITICUTSLC E—RTHEALTWET, BIZIF 32GB &M%z 10GB TEA. D 22GB &
FlaEEE T 3),

eMMC FMEICEBEIFEEVBEPRZATRKIY AO—NYRXT U. FHEEEZEIDHTTHRELT
WEY, #XNTIEHD TRBAIN. COFHEBNGELBRDEESAHDNHRKR L BEAREMEDHD T,

5.7.2. eMMC FeEB DR A E
Armadillo Base OS (ClZ emmc-utils EWS Iy —I RS VA RN=)LENTWVWET,
I T 5.16. eMMC D F BB EREXR%ZMETR I 5, m~9I Y REEFTL. EXT CSD PRE EOL INFO

@W@%Eﬁ; 9% &T eMMC OFmEEOFERARNOMND £Y, EXT CSD PRE EOL INFO OfE & ERk
DOz '3k 5.1. EXT_CSD_PRE_EOL_INFO OEDERR ICRUET,

[armadillo ~]# mmc extcsd read /dev/mmcblk2 | grep EXT _CSD PRE EOL INFO
eMMC Pre EOL information [EXT CSD PRE EOL INFO]: 0xO1

5.16 eMMC D FiEHEEBERAXRZHEET 5
# 5.1 EXT_CSD_PRE_EOL_INFO DO{ED =LK

& BBR

0x01 EEREFEEEL)
0x02 FhetEiE 80% LU EFER
0x03 TR 90% L EER

F7c. Armadillo Twin 5% eMMC O FEREFERERZHERIT 22 &N TE XY, Fillld Armadillo
Twin 21— —~<Za27)l "FNNAREBR7Z7—hZ2EEI S, [https://manual.armadillo-twin.com/
management-device-monitoring-alert/] &= SRS LY,

5.8. Armadillo DEHEEIBFR=Z S

Armadillo [CEHEINTWBEHEENIEEINHBEY. BED EOL &R > B ICIFITDOR—IH
SHERTEXI,

Armadillo ¥ b - ZE&EH (PCN)/EOL &

https://armadillo.atmark-techno.com/change_notification
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Ffc. Armadillo U M2 ——&ZFL Wi & BHMSEEX—I)LTRET BT ENFET
T ZEEMCOVWTH, X—)LTRITREZZENARETID T, I—HF—BHFELBE N\ ULET,

I—H—ZFICDOWTIE 73.3.6. I—HF—&8, 22RLTLIEEL,

5.9. Armadillo ZFEd %

BAZRTLU Armadillo ZRET 5. €Xa2 V74 —DBERDPSUTOLS BRI EZXET 2HE
nHH T,

- FREBHBATIC Armadillo ZE S I EUT
- Armadillo Zx v kT =7 D 5ERT B

- SIM A—RDPEASNTVWEDTHNITRE., 7ONA T —EDENZEIRT IS

- fEIR LAN OREZHIRT 2

- EHRULTWB IS RDOT/INA XFEAZEZHIBR - |BRICIT DT IV RICERTERLTS
- MEBNICEETERLTS
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o. bR

AETE, TTEFTORBTHRBNLENGD >Tc. K D#lIDZ Armadillo DFREREY. RAFRICKIL
DEYRREZBNULET,

EREYVIERBIILTVWETDT, BROFY A ML SPOHIWT EEFELTHENICSERLE
=L\,

6.1. persist_file ICDWT
Armadillo BaseOS Tld/L— K~ 7 71 )L X7 AT overlayfs Z AL TWE T,

FDleH, 771 ZZEBLIE Armadillo DEEZYVZ EEEFNRIIFERFINEFA. ARPLRE
IC rootfs DEBENBRERIE T DICIE. TEULRLTZ 7AILICTUT persist file ANV REFERAULET,

HAREUNDRIEZE2DS. VISV 77y 77— EBEHZEITLTLLZE W, SWUpdate
[CBEAULTIE 13.23. 7y 77— MEREICDWT) ZZRULTLLEZ L,

rootfs DAREZZELTH, VINIz 77V IT— M EEBULKBICEE UIcABRMMREFSI AL
AEENBDET, VINI 77V 7ITF—NEREROZEEANARZRIFISZFIBICEL TIE T6.5.
swupdate_preserve_files ICDWT, Z#ZBLTLREI L,

persist file VY ROBE%Z X 6.1. persist file DANJILT) IKRULET,

[armadillo ~]# persist_file -h
Usage: /usr/bin/persist file [options] file [more files...]

Mode selection:
(none) single entry copy
-d, ——delete delete file

-1, ——Llist List content of overlay
-a, ——apk apk mode: pass any argument after that to apk on rootfs
-R, —-revert revert change: only delete from overlay, making it

look like the file was reverted back to original state

Copy options:
-r, ——recurse recursive copy (note this also removes files!)
-p, —-preserve make the copy persist through baseos upgrade
by adding entries to /etc/swupdate preserve files
-P, --preserve-post same, but copy after upgrade (POST)

Delete options:
-r, ——recurse recursively delete files

Common options:
-v, —-verbose verbose mode for all underlying commands

Note this directly manipulates overlayfs lower directories
so might need a reboot to take effect

6.1 persist_file DALY
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1.

2.

3.

7 7L DORE - BIRFIES

[armadillo ~J# echo test > test

[armadillo ~]# persist file -rv /root

' /root/test’ -> ’ /mnt/root/test’ @
/root/.ash history’ -> ’/mnt/root/.ash history
[armadillo “J# rm -f test

[armadillo ~]# persist_file -rv /root

removed ' /mnt/root/test’ (2]

removed ’ /mnt/root/.ash history’ (3,
"/root/.ash_history’ -> ’/mnt/root/.ash_history

®©Q

6.2 persist_file {RTF - HIBRFIEHI

Bm--ZETEULE774I)L% rootfs NJIE—UL X9,

rEIEEITDE. OEDRIO rm-f AV RTHIBRUL 7 71 ILh  rootfs S HHIBRES
FITDTTEELIESIL,

®© I TICrootfs ICHEEIT D7 7MIH—EHRLTHSIAE—TBH, CDESIBAXyE—

IHRRENET,

VIO 77y 7T MNROERZMET 5 FIRA

[armadillo “1# vi /etc/conf.d/podman-atmark (1]
[armadillo “]# persist _file -P /etc/conf.d/podman-atmark (2,

[armadillo “J# tail -n 2 /etc/swupdate preserve files (3
#f persist file 20211216
POST /etc/conf.d/podman-atmark

6.3 persist_file VI NIz 77 v 7TF—NEHLEBEHITIT 2FIEH

Q@ TSHrDT7FAILORBELEELET,
O PATV3VEMELT persist_file ERITLET,
€ swupdate preserve files [CBIMENicZ &E&2ERLET,

BET 71 ILO—ERRH

[armadillo ~1# mkdir dir
Larmadillo “J# persist_file -1

directory /

directory /root

opaque directory /root/dir (1)
whiteout /root/test (2
regular file /root/.ash _history
directory /etc

regular file /etc/resolv. conf
directory /var
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symbolic Llink /var/lock
: (HBR)

6.4 persist_file EET 71 )L D—ERRH

Q@ rootfs DT 7ML ERELWVWT 4 LU ML opaque directory ERREINET,
O HIBRULICT7 7 I)LIE whiteout ERRSNET,

4, Ny T—I %A VAM=)LT 50 Fapk AV REFEBULTXEY EIcA VYA M=ILTEZXY
HY. persist file AN Y KT rootfs ICEEAVAN—ILT DI EEHEEETY,

[armadillo ~1# persist file -a add strace

(1/3) Installing fts (1.2.7-r1)

(2/3) Installing libelf (0.185-r0)

(3/3) Installing strace (5.14-r0)

Executing busybox-1.34.1-r3. trigger

0K: 251 MiB in 188 packages

Install succeeded, but might not work in the running system

Please reboot if installed program does not work ‘,
[armadillo ~J# strace ls

: (&)

exit_group(0) =7

+++ exited with 0 +++

6.5 persist_file TO/NNY I —I14 VX M—)LFIEH

QO CofiTIE Armadillo ZBEBE T IcA VA M—=)LUcONY Y REFHRTEFZ LA
Armadillo OBEEHNINEERZ /Xy T —IHHDEIT DT, FDIHEIE Armadillo =8B
BEFLTLIEE W,

6.2. A7 7

Armadillo Base OS IcEWT, 21— —7 U —y 3V EERNICOYTFARTEITEINET, 3.
R TRNUHEREFIETIE. EAXMNIC SWUpadate ZERALTIAYTHZER - RITUTVWEL
Tzo

LUTTlE,. EhEREOEVWIYTFOBEDKOICAYY RTA VIS DBREAKICDODVWTENL
£,

6.2.1. Podman - A7 HEREELY 7 ko7 &lE

AT+ ERRAN OS LIcERSINSRENGAI—TEEHDOIETYT, VT FHEERITZIET
B D Armadillo-X2 THRI—DIRENIT CICHIETEX T, AN OS 2B E ULRWMRELTH S
fed, 77V =23 VDRENERREVNE WSEFENH D £,

Podman &3O ES5B VT FEEBIBHDY I NI 7 THO., ERAXRTIVYTFEERY
TJhox7D 1 DTH3 Docker EHHENH D £,

6.2.2. AV T F OERRZRE

COETIE., AVTFHRELEY 7Dz 7D 1 DTH2 Podman DERRFEWAICDWTEHRBEL
F9, Armadillo-X2 TETIBWFIUT—y a3 v EZ0ERTEEBAEEZ 1 DO Podman 1 X—Y
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ELTH/RS T ET, BHD Armadillo-X2 2’5 2HETH. ETCOR—RETR-—DREZHFHRSES
ZENFREERRD KT,

CDELFEEBLT, A AXA=IDORE - £#HY—E X T#H % Docker Hub [https://hub.docker.com]
MSEB U, Alpine Linux D4 X—I%##FE>THBALET,

6.22.1. A AXA=IDSAVTFZERT S

AX—=IDS AV TFHERT B/coHITIE. podman_start AV Y REERTULE T, podman ¥ docker
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#

6.6 YT FZERT BETH

(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

6.7 1 X—I —BEDRREITHI

podman images I~Y Y ROFEMIE —-help A 7> 3 Y THEIATEET,

[armadillo ~]# podman images —--help

6.8 podman images --help M=17Hl
6.22.3. AVFF—EEZRRI D
ERBEH YT FH—BERRT BcHIClE podman ps AV RERITLET,

[armadillo ~]# podman ps -a
CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
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d6de5881b5fb docker. io/library/alpine:latest s / 12 minutes ago Exited (@) 11 minutes
ago my container

6.9 YT F—EBEDRRETH

—BRRICED, AVFTFEPIAVTF D ZHRIZIENTEET, -a AT aryeiIrng
Bl BEFOOAYTFOHARREINET, podman ps IY Y ROEMIL —-help A 7Y 3 >~ THERET
FEER

[armadillo ~]# podman ps --help

6.10 podman ps --help DE{TH
6.224. OAVTF%=ZEE#T S
ERGEAD Y T FERET Bz ICiE podman start IV REETLE T,

[armadillo ~J# podman start my container

podman start my container

[ 3119.081068] IPv6: ADDRCONF(NETDEV CHANGE): vethe172e161: Llink becomes ready
[ 3119.088214] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3119.094812] cni-podman@: port 1(vethe172e161) entered blocking state

[ 3119.101231] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.107745] device vethe172e161 entered promiscuous mode

[ 3119.113185] cni-podman@: port 1(vethe172e161) entered blocking state

[ 3119.119546] cni-podman@: port 1(vethel72e161) entered forwarding state
my container

[ 3119.620731] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.627696] device vethe172e161 left promiscuous mode

[ 3119.632762] cni-podman@: port 1(vethe172e161) entered disabled state

K 6.11 AT+ =ZEsd 576
_aATVavEEZZE, AVTTATETSINETT 75— 3y OBENEERTEES,

[armadillo ~]# podman start -a my container

[ 3150.303962] IPv6: ADDRCONF(NETDEV CHANGE): vetha9ef8f8e: Llink becomes ready
[ 3150.311106] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3150.317703] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.324139] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.330687] device vetha%ef8f8e entered promiscuous mode

[ 3150.336085] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.342443] cni-podman@: port 1(vetha9ef8f8e) entered forwarding state
bin etc Lib mnt proc  run srv tmp var

dev home media opt root sbin sys usr

[ 3150.804164] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.811249] device vetha%ef8f8e left promiscuous mode

[ 3150.816349] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

K 6.12 AT =zEsd 2XThll@ * 7> 3 v it5)
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ZZTEEL TWS my_container (&, EEIFFIC "Is /" ERITITDEDICB>TVWEDT, ZDFER
NEHEINET, podman start A< > KDOFEMIE —help A 7> 3 Y THRTEXI,

[armadillo ~]# podman start —--help

6.13 podman start —-help £{741

6.2.25. AVTFT%EILTS
EMER DOV TFEEILET BcHICiE podman stop AV RERTTULE T,

[armadillo ~]# podman stop my container
my _container

6.14 AV T7F+%&EILT DETH
podman stop AV Y ROFEMIE -help A 7> 3V THERTEED,

[armadillo ~]# podman stop —-help

6.15 podman stop --help 176l
6.22.6. AT FDEEZRET S

AVTFFHICTHUTZEENTONIIRET, ZOFFIVTFEEFELELTUES EETERKGDNRTUL
FWXT,

TEEBRETBICIRZDOAENBD XY,
1. podman commit IV Y R TIRET %,

[armadillo “J# podman commit my container image name: latest
Getting image source signatures

Copying blob f4ff586c6680 skipped: already exists

Copying blob 3ae0874b0177 skipped: already exists

Copying blob eab9ffe27343 done

Copying config 9ca3c55246 done

Writing manifest to image destination

Storing signatures
9ca3chbb246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88F3

6.16 my_container Z{&%E 9 %41

podman commit TREFET DEIC. EEINMTRONILEDINMREINET T, BDIRUEDZRE
2L, AA—IPAINKEL B >TLEWVWET, ANL—IBENFET ZEHEEIF. X—X
E1B0S DAA=IMSEDBEL TS,

2. 13241. BRZVI>THRFShB3TALI7 NI (A—Y—FT—FTsLIKV))) Z2FEAT %,

podman_start @ add volumes ON¥ > K TIO> 7 7FIc Armadillo Base OS 7« L7~ UZz1Y
THFTESENTEZET,
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REIBZT—FIOHREICE> T, REFXZERL TS,

1.

6.2.2.7.

/var/app/volumes/myvolume: 7v 77— K Ufciz&lEaEE—2nFztthA, AV PT—FXR—
ABRE. FIVT—yaVvhpMERURIT 2 & 5B T —YDREFICAWVWTWED,

myvolume A /var/app/rollback/volumes/myvolume: 7 v 7F—KhDOEIcOAE—LTF7 v/
F—RhZTS50T, 7YV ITF—RPRTELRRICHEWNDDITET, 7SV T—Y 3> E&E—HEIC
PYITF—=RTBEOBT—YDREFICEHNTVET,

AV T FOEBERYT Y 77—k

podman run, podman commit TAV T FZERTE X I BHNICT v 77— 23 HEICIFD
VT T OERY 7Yy 7TF— N 2Bt TE B EEFTT,

IhzRBEI 3. Dockerfile & podman build Z#EWE Y, ZDFIEE Armadillo TEITAIEE

TY,

1. 4 X—3% docker.io DA AXA—IDSHEDREULET

[armadillo ~/podman-bui ld]#f cat Dockerfile
FROM docker. io/arm64v8/alpine: latest

#f update & install dependencies (example: usbutils)
RUN apk upgrade && apk add usbutils & rm -f /var/cache/apk/%

#f copy our application and set it to run on start
COPY my application /my application
ENTRYPOINT /my application

[armadillo ~/podman-build]#f podman build -t my image:1 -t my image:latest .
STEP 1: FROM docker. io/arm64v8/alpine: latest

STEP 2: RUN apk upgrade && apk add usbutils &% rm -f /var/cache/apk/*
--> 234bf79175e

STEP 3: COPY my application /my application

--> 05ab31bb278

STEP 4: ENTRYPOINT /my application

STEP 5: COMMIT my image: latest

--> 590e3babd5b

Successfully tagged localhost/my image:1

Successfully tagged localhost/my image: latest
590e3babd55t3e29bdef158d7283e9c417515567b2d31978cfab2510dc02376b

[armadillo ~/podman-build]#f podman save my image:latest -o my image 1. tar

6.17 podman build DE1THl

2. AX=IFEHMDN=I3Yh5T7yTTF=bULET

[armadillo ~/podman-build-updatel]# cat Dockerfile
FROM localhost/my image: latest

#f update 0S packages
RUN apk upgrade --no-cache

#f update application
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COPY my application /my application

[armadillo ~/podman-build-update]#f podman build -t my image:2 -t my image: latest
STEP 1: FROM localhost/my image: latest

STEP 2: RUN apk upgrade --no-cache

--> ¢f1dc0d7296

STEP 3: COPY my application /my application

STEP 4: COMMIT my image: latest

--> 9e9d9366072

Successfully tagged localhost/my image:2

Successfully tagged localhost/my image: latest
9e9d9366072751007b2e70544d76c46b95a7aba02df658ef0fa3f7dcccf8850a

[armadillo ~/podman-bui ld-update]#f podman save -o my image 2.tar my image:2

6.18 podman build TD 7 v 77— ~k DE1THl

ZDIFE. podman partial image ANY RZFE-> T, ERREIFTZAVAN—ILTEZIEHTE
x99,

[armadillo ~/podman-build-update]#f podman partial image -b my image:1 ¥
-0 my_image 2 partial.tar my image:2

[armadillo “/podman-build-update]#f ls -Lh

-rw-r——r—— 1 root root 88 Dec 21 15:24 Dockerfile

-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 1. tar
-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 2. tar
-rw-r-—r-— 1 root root 51K Dec 21 15:26 my image 2 partial. tar

ERRUTc tar 7—hA T71E T6.4. mkswu D .desc 7 71 IL%=#RET B, D swdesc_embed container
& swdesc usb container TEZF I,

6.2.2.8. A>T+ %HIRYT 3
EREH AV T ZHIBRYT 23551 podmanrm OAY Y RZRTULET,

[armadillo ~1# podman rm my container
d6de5881b5fb973227b84d1d74abf269ac3183aad7e18b7a9d85208632641d94

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

6.19 O> 7+ ZHIBRI 5R1TH

podman ps IAN¥Y ROHAERED., VT FHEIBRESNTVWSE I EDER TEE I, podman rm
AN FOFMIE ~help A 7Y a Y THERBTEEXT,

1. podman rm --help E174

[armadillo ~]# podman rm --help
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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

6.20 1 X —JZHIBRY BR8]

podman images AY¥ Y ROHEAFERED. VT FHHIRINTWS Z EHMERTEE T, podman

rmi AY Y ROFEMIE —-help A 7Y 3 > THERTEEY,

[armadillo ~]# podman rmi ——help

6.21 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

6.22 Read-Only D1 X —3 %z BT 2 R1TH

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

6.23 AV T FAWLDY )Lz BT 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

K 6.24 A TFATBOY L 5ikIF Z2ETH
podman exec AV Y RMSIKIFTH, AV T FNFLETHTY, AV T FEEZIELIZWEEIE podnan
stop sleep container H podman kill sleep container T{=1E L T podman rm sleep container T#®D
AT FZHIBRL TS W,

podman exec AN KDFMIE —-help A 7> 3 Y THRTEXY,

[armadillo ~J# podman exec --help

6.25 podman exec --help E174
6.22.11. AVTFTHETEE.RTS
BHOAVTTFZETULTWBRERET, ThoDdY T FETEREZITSAEERUVLET, hick
D, BIZIESQL T—NZEFTLTWB AT HICH UMDY TFMNoERT 2 E VWS EVWANTE
x99,

AVFTHIIERUEERTA—AI IP ZRLADEIDHBTENZDT, AV TFDEBHZD IP
ZRLATEBEZTSIENTEEXT,

EEe LT, 220V FTFEERULET,
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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¢

6.26 J> T+ Z1ER T 5RTH6l
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

K627 A>7TF+D IP 7 RLAZHERI 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

6.28 ping AY > Ric & % a7 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

6.29 pod 2> A>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 HERZ EMNTEET,

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 192.168.100.0/24

[armadillo ~J# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

add ports 80:80

set ip 192,168.100.10

set_network mynetwork

[armadillo ~]# podman ps
CONTAINER ID IMAGE COMMAND CREATED STATUS
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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

6.30 network 25 > 7+ = HEEEN T 5 /=6 DEREH

AT+ ERUL. /etc/atmark/containers/[NAME]. conf 7 7 A JLE{E>T. set type network %
RET DI ET network ZIER L E T,

FDORY NT—=D%ZESKICAYTFDRET 7 IUIT set_network [NAME] DEREZWVWNEXT,

XY RNTD—2IDH TRy M set subnet [SUBNET] THRFEULFT, ZDHRFIL set type network D
UNMEZFEFHADT, set_ type FT77AMIDRYIDEZBICE->TLIESW

1D podman network create DA 7 a3 VMM ETHNIE. add args THREI DI EMNTEXT,

cconf 77 AL THERATEZRE/NTA—FICDOWTIF, 76.24. AVTHEBIRET 71 ILEERT
%) 2ZRULTLLIEE W,

6.22.14. AV TFFH50IAVTHER
podman Ti& REST APl I & 3 &7 7 £ A 5 TTHE T,

BADIAYTFHSMD YT FOEEBNRERIGEIC. RAKMD podnan H—EXZF#ICL T, O
> TFFIC /run/podman ZRY) 2 —ANX T > b I hid podman --remote TEETEZX,

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

6.31 abos-ctrl podman-rw OE{T4l
- 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? ([Clopy (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

6.32 abos-ctrl podman-storage O X— 31—l

AAR—IHBEZAAAEINL—VICEIBULET,
abos-ctrl podman-storage A 7Y 3 VEL TETULET,
EXARTEERA RN L=V ICA XA=IWH2G5EICHICZEINE T, SEIEIE— (copy) LET,

abos-ctrl podman-storage [CA > a VY ZIBELEMN /DT, AML—ID tmpfs DFXIC
BOEF, §TIC —-disk TUDBEZBEICT A RIVDEETHABETT,

JE—DERULET, M1 XA—IDHmEAIDER (R/O, Read only) €D XU,

® 0000

podman AMENYL T WD T, T7A4J)L KD Tabos-ctrl podman-storage
—tmpfs) TERAIT B EZHBUXITH. tmpfs DREMNNS L TA
A=Y DBEICIEMWTEE A,

FAFEICIE Tabos-ctrl podman-storage --disky DIREE TYEEE 1T\,
ERAKFICIE Tabos-ctrl podman-storage —-tmpfs; ICE L T EE LY,
R2RIC Tcopy) ZEEIRKR T 2HBR>—FNLBRANL—IZZDFEXE
WO DFETDT, INRTOEBENED XY,
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TS FafR

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 D1 X—I(IC AN D,
ZDODPOALNBDET :
a. swu -1 X—IRNITHHAD

[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{ER{L 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. VSCode N"5%1T9 %

VSCode £ ABOSDE(Armadillo Base OS Development Environment) h5. Armadillo @3>
THFAA=I%ZLTHIFRT 2 SWU A A=V ZERT DI ENTEXT,

VSCode OE~RA D [COMMON PROJECT COMMAND] h'5 [Generate Container Clear Swu]
ZETITBE. SWU A X—IDERESNET, SWU 1 X—I1d “/mkswu/container clear.swu [CIRTF
EhZEY,

2D SWU A X—Y%Z 13235 SWU AX—=IDA YA r—)by ZZBEU 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

6.33 Armadillo EQ QYT F A4 X—I%HIERT S
6.2.3.2. ANV RZAVUHBEETTS

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 ~J# abos-ctrl container-clear

This command will remove all containers and related data.

- The following file and directories will be removed:
- /var/app/rollback/volumes/
- /var/app/volumes/
- /etc/atmark/containers/*. conf

- Lines containing the word “"container” will be deleted from the following files:
- /etc/sw-versions
- /etc/swupdate.watch

Continue? [y/N]

y

Remove all container data succeeded

6.34 abos-ctrl container-clear £1{74l

6.2.4. AV TFHEERET 71 VT %

Armadillo Base OS Tl&. /etc/atmark/containers/*conf 7 7 1 JLICIEES N TWB IV FF+H
T FEBICEFNICKE LU E T, nginx.conf OEL&EHFZULTICRUET,

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set _readonly no

add ports 80:80

6.35 AV T F ZBEEE T 57 H DRES
.conf 77 AILIELIT DN XA —FZRETEEXT,
6.24.1. AV TFA X—I DFEIR
set_image [1 X —S 4]
AA—VDEFMERETEEXT,
f: set image docker. io/debian:latest, set image localhost/myimage
A X—=Y% rootfs & UL TKSBEIC —-rootfs A 7Y 3V TIRETEET,
#ll: set_image --rootfs /var/app/volumes/debian
6.2.4.2. R— MRk
add_ports [/RR bR—F]:[QAVFFHR—}M]
BELVIR—KTAENS AV T FADT VAN FREERDET,

T7AIKMITCP T, UDP % /udp ZMIF THEZAE Y, AR—ATHIT TERDOR—MERET S
EMTEXRT,

BT oflTid. R— bk 80. 443(web). UDP D 69(tftp)Ic 7/ AT 22 EMNTE. AV TFHDIR—
N 22(ssh)ITIFIR— K 2222 W57V ERXT 2 ENTEXT,
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B: add ports 80:80 443:443 2222:22 69:69/udp

pod ZFESBE. DA T3 Vidpod DEREICLBWVWEFRICRD E
BADTTERCIES W,

6.2.4.3. TINA X7 71 JL{EE

add_devices [[RR /X2 ]: [V FF/XR]
AVTFTTINA R %2R LT, ERAREERDET,

AT FNRRAZREULBWERIRIRA N ERUNZAZFENET,
BHOTNA ZZER U WEBIEAR—ZIATHTTREL TR,

Bl : add devices /dev/galcore /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DASCAF-video-
index0:/dev/video3

RARNRIC Ty Z2&EHEIS add_device "[RR ~/AR]” "[AVFF /3R] TEMTEEY,

#1: add device ”/dev/v4l/by-path/platform-xhci-hcd. 1. auto-usb-0:1.1:1,0-video-index1” ”/dev/
video3”

AVTFNRRE Ty ZEBEELSBNRARBRETE I A
6.24.4. R 2—LXYIV K

add_volumes [ZRR MNXR]: [V FFNRR]:[ATFvav]

BEIZ/NAZ2AVTFATYVYRLT, T—YDOREPHEITHIENTERT,

RARNNKZABUTOELE SN EIREL TS W,

. /var/app/rollback/volumes/<folder> H <folder>:
7y 7TF—RMOBEICH LK OAE— (snapshot) Lfcmza. AE—EDHAEELERIDT, 7v 7
T—hRTHIDT—FZESIENTEET, BRCERIMELIHETH, COT—FICREE
EH D FEEA,
SWUpdate TP v 77— K957 —FICAMWNWTWVWET,

. /var/app/volumes/<folder>: app /\—FT 1 ¥ a VICEZET,

7w ITF—RhOBICOAE—SNFLADT, 7YV ITF— MO EBREEIEFRNZIVTTH
DF7TVr—y a3y TRNES,

AP TF—IR=CENTWVNET,
- /tmp/<folder>: BHED AV T F TAEY 77 ANV AT LAZEFULIZWERICFE->TRE W,
- /opt/firmware: ZHBBENICHERTI 7 LI T7 71477 —DIKR,
AT FHFNRRAZHFREUBWSERRA N R ERU/NRZFEWET,
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A7 3 >I& podman run @ —-volume DA T 3 >V IC/EDFXI DT, ro (read-only), nodev, nosuid,
noexec, shared, slave XX ECEZX I,

f5 : add volumes /var/app/volumes/database:/database: O—JL/\v 7 &k WTF—% % /database
TRELEY,

f: add volumes assets:/assets:ro,nodev,nosuid /opt/firmware: 7 77U —3>DF—5%/
assets TImAED . Jopt/firmware D7 7 — LDz 7 %=FEZE I,

B BRAMIDNKREAYTF DI R 2RI ZERN BB Ich. T7AIBPTINARAIC T &
ESZ&FTEEEA,

BEOAYTFTIYIYNIAVY Y RERTIT B ENHNIE. shared DT
T TEEEDODN I NEHEFITDIENTEET,

[armadillo ~“J# 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 device /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 ~1# podman exec mounter mount /dev/sdal /mnt (3,
[armadillo ~]# podman exec client ls /mnt (4]
file on usb

6.36 lRY 12— L%k shared TH IV O Y NEHET 546
NV N%EITS5 YT FHIC shared DERTEE YD > MEFR (SYS_ADMIN)
"#5Z2%9,

NUYREFESOAVTFIC slave LT EREIThIE—AlcUhrHEES
nxth.

USB FN\A 22XV hULET,
NOvhEhlcl & zHERULET,

o © ©

6.2.45. Ky N 75T 7\ D&M

add_hotplugs [F/84 24 1 7]

AV FHEBRICHERETR> TORBINB(RY TS0 FNRA RAERETEET,

BE. AVFFADSTNA RERSbIClE. 55 U Armadillo IS LHD T /N1 2 &S
%gg%g;:y?fﬁﬁﬁiéﬁﬁﬂﬁbiiﬂ\awjmmms%ﬁﬁﬁ%ztvmvh757wﬁ

#: add hotplugs input
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add_hotplugs ICIBETEDEERXFINET/NA AT 7L ILDORITICDOWT, T3 6.1. add_hotplugs
ATV IVICEETEDEERFI IKRUET,

% 6.1 add_hotplugs A 7> q Y ICEER TZE 2 EELXF

X7 SI¥ DA HROFTINA AT 71 I
input NIAPF—R—RBEDAATI/INA R /dev/input/mouse0, /dev/input/
eventO 72 &
video4linux USB A X Z7%E®D videodlinux 7/\1 /dev/videoO 7 &
RAT774)
sd USB XEURED SCSI 7«4 X7 7N /dev/sdal & &
A R774)

& 6.1. add_hotplugs A 7> a3 VICIEETE 2 EERXFI, KR ULEXFIDOMICH. /proc/
devices DHEFHNSHBEDTICHH N TWBIXFIZIEEIT D ENTEXT, 'K 6.37. /proc/
devices DRAH) ICRITREDIZE. T/INAAFA THRIXFESE L TIF. BITOEBEBOREER
mem Y pty REERIBECTED I ENLMDET,

[armadillo ~1# 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

1 (B8

co o, b DOWON

]

6.37 /proc/devices DHRAHI

TINARIATEEBEDTNA AT 7Z7AILDORBICDOVWTIE., HA—FRIRFaX2h:
devices.txt(Github) [https://github.com/torvalds/linux/blob/master/Documentation/admin-
guide/devices.txt] ZZR L T EE LY,

BEDOTNARTA TZBEUCWHERRAR—ATHF TEREL TLLE W,
f: add _hotplugs input video4linux sd
6.2.4.6. fEFHABERDERREEKDIEM
add_armadillo_env
7y NY—=0T0 /DREVEEBNERZ VT FORBEZEHE U TGEMIT S ENTEERT,
#: add armadillo env

add_armadillo env ZREIT DI ETEMEINZ AV T TOREZHICOWT., TR 6.2
add_armadillo_env TEMENZEEZH, ICRULET,
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% 6.2 add_armadillo_env TENME N 3BIELTH

REEH BREZHOHHA =Rpl

AT_ABOS_VERSION ABOS ®/\—Y 3> 3.18.4-at5

AT_LAN_MACI 7y hIY—9F79 /HRE LT LANT 00:11:0C:12:34:56
(eth0) ® MAC 7 RL &

AT _PRODUCT_NAME S5 Armadillo-X2

AT_SERIAL_NUMBER EFES 00C900010001

% 6.2. add_armadillo_env TEMENZRIEEH ICRUICREZERZ 1077 L THERT 2158,
' 6.38. add_armadillo_env TRE ULREZROER AL IKRIIANVY REZERTLTLLRE L,
2T ERESOREEHZFICRLET,

[container ~]# echo $AT SERIAL NUMBER
000900010001

6.38 add_armadillo_env TRE LU -BEEHOER A E

BEENEEOREZHZ VT FICEINYT 258 "M 5.4. BAXRESOREEZR % conf 7711
(OB & ICconf 771 EREL TLEE W,

6.2.4.7. pod DR
set_pod [[Rv R&]

M6.22.12. pod TAVTFDERY NT—URX—LAR—A%EH®EFT 3, TER LT pod D&BIZ AN
TAYT7 7% pod ACTREELET,

#l: set _pod mypod
6.2.4.8. XY KT —7 DFEIR
set_network [y hT7—2 4]

ZDFREIC 16.2.2.13. network DER TIER L e R v b T — 2 BISAC none & host DRFIRRERTE
HENET,

none MIZE. IV T FIC localhost UARWR—LZAR—ZICAD X,
host MIZFEE OS DR —LAR—AZZDEEFEWVNET,
fA: set_network mynetwork
6.2.4.9.IP 7 KL ADEE
set_ip [Z L RA]
AVFTFDIP7RLRAZRET DI ENTEXT,
#l: set_ip 10.88.0.100

Oy FFEOERIPENTHNIE. pod Z{E > T localhost H pod D%
TP IERATBIENTEET,
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6.2.4.10. ZtHEXD ERARE

set_readonly yes
AVTFTADSD T 7FAILY AT LANDES AHHFAZRELX T,

TI7AIINTEZIAAABEER > TVWET,

AVTTADISD I FAIVIV AT LANDEZ AHERZILTZET, tnpfs EULTHESXTY DEES
BARNICIZ S EMNTEFIN, 77V T— a3 VIcL>TEHRAAARERDOD 7 7A1ILY AT LA TIE

BELBVWAREELHD T,
6.24.11. A X—YDBEEY V> O— RKRE
set_pull [E&%E]
BEZ Missing ICTDE, A X—IDNEONSHRWERICAA—IEBFHNICY 7 >O—-RUET,
CTBE AA=IDNITICY VYO REATHEERIICH T EHMOERZID 7,

always (C

T 7 ALK TIE never T AX—=IDBEDDNSBWERICTT—ZRRULET,
| : set pull missing H* set pull always
6.2.4.12. A>T+ D) XY —N&KTE
set_restart [E&7E]
VT FIMBELEUVERICURY—REEEXT,
podman kill A podman stop TEIET BHH. CDHREEERLECUYXI—NLEEA,
T 7 # )L~ T on-failure IC7R> TWE T,
fl: set restart always /" set restart no

6.2.4.13. EE5ZXREI BV —ERDEM

set_init no

AVTFTDAAYTOEAN PID 1 TEELTWRIH, ZDHFEDT 7 A ~DEFSDRVWLEDL
DXI:SIGTERM BEDT T AL M\ RS DEMTY,

ZFDIH, init LADIOAT > R%E set_command TERET DHEE podman-init D 7Ot X% PID

1 &ULTEZELEFT, BELIEONY R ZZDFT7OERE b’Ct@Jbi?o

fl: set init no
6.2.4.14. HENEEBIDHEML
set_autostart no X7cld set_autostart create
Armadillo DEERFICIV T FZBEBHEBHULBRVLSICRETEXT,

create ZIBEEULHZAIXIAV T HIFERINTE D, podnan start <name)> TEEII TSI ENTE
EJCIN
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no Z18F U/cH A 1L podman start <name)> CTEEISETZIENTEZET,

AV 74 TICRB U TWBWA A=V F 7y 77— NDORRICHIBRE N E T
DT, OV e X=V[CHUTEHREL TLIEET W,

=

6.2.4.15. E{TOAY Y RORTE
set_command [O< Y K]

AVTFHZREITZHEESDIANY R, RESNBD S FBER. AVTFAA=IDTTAIL N ZFEWN
ESEI

f: set_command /bin/sh -c¢c "echo bad example”
6.2.4.16. podman run |[C5|¥ % EITERTE
add_args [31%]

CCETTHBULUERTEBLADOEREZ TV -WESIZ. TDETE T podnan run [CEES|IMEET
CENTEET,

# : add_args --cap-add=SYS_TTY_CONFIG --env=XDG_RUNTIME DIR=/run/xdg_home
6.25. 7YY= TV /DRET DA A-IZES

7y NI—0FT0 /. BEESREREES LU CERTE S Debian R—ADA A —IHEHLTWET,
CTIEUTD 3 DOFIEICDWTEHRABEULEYD,

- ABOSDE 514 YA M=V B HE

-
«

- Docker 771464 X—=3I%EILRT BAHE
- TTIREIRBHFDA A —I % FES AL
6.2.5.1. ABOSDE W61 VA M=%

r3.3.5. VSCode ZfEAL T Armadillo DY b7 v 7%175) 228U T, Armadillo Ot v k
7yv770Y T b EEBRULTENWTLIEE L,

VSCode OENA > ® [my_project] iS5 [Generate at-debian-image container setup swu] Z 3%
TLTLEE L,
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ABOSDE EXPLORER: COMMAMD LIST

6.39 at-debian-image @AV T+ A A—I A VA R—=)LFS SWU 771V EERT S

e Ltz SWU 7 71 JLIE container setup/at-debian-image/at-debian-image. swu [CRES N TWL
F9d, CDOSWUAX=U% 3235 SWUAAX=IDAVAL=)L; ZSHBUT Armadillo N1 >
AR=JLLTLIZE W,

6.2.5.2. Docker 774 IS A XA—=IZEIRT S

Armadillo-X2 3> 7+ [https://armadillo.atmark-techno.com/resources/software/armadillo-
x2/container] M5 TDebian [VERSION] % > Z7JL Dockerfile;, 7 74 )L (at-debian-image-
dockerfile-[VERSION].tar.gz) 4 7 >O— R L% 9, £D#% podman build ¥V RZETLET,

[armadillo ~]# tar xzf at-debian-image-dockerfile-[VERSION]. tar. gz
[armadillo “]# cd at-debian-image-dockerfile-[VERSION]

[armadillo ~]#f abos-ctrl podman-storage —-disk

[armadillo ~]# podman build -t at-debian-image: latest .

: (HB8)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image latest c8e8d2d55456 About a minute ago 233 MB
docker. io/library/debian bullseye 723b4al@1cd2a 18 hours ago 123 MB

6.40 Docker 77 A IIC & B4 X—IDEIL RDETH

podman images ¥ RIC& D at-debian-image HEIL RENfcZ MR TEEH I, library/
debian A X =Y [FR—=X &7 > TW3% Debian 1 X—3 T,

6.25.3. EILREHDA X —I%ZERT S

Armadillo-X2 1> 77 [https://armadillo.atmark-techno.com/resources/software/armadillo-
x2/container] 5 Debian [VERSION] > 7))L aA>Y 7+ A4 X—; 774 )L (at-debian-image-
[VERSION].tar) 24 >AO—RUE9, D% podman load ¥V REETULE T,
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[armadillo ~]# podman load -i at-debian-image-[VERSION]. tar

: (BER)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image [VERSION] 93a4ec873acb 17 hours ago 233 MB
localhost/at-debian-image latest 93ad4ec873ach 17 hours ago 233 MB

K 6.41 EJRFHA A= % load § 2E1T61
podman images IY Y Ric &k D at-debian-image AEJL RS NfcZ ENERTEZX T,
6.2.6. alpine DAV TFARXA—IEAVAM—ILT S

alpine DAY 7 F+A4 X—Vld, ABOSDE ZFIWTA YA R—I)LT 2 ENARETT, 3.3.5. VSCode
ZERAL T Armadillo Dty h 7y 7%Z1751 2R U T, Armadillo oty h 7y 770V 7 h%Z
FERLUTEWVWTLLEE W,

VSCode MENRA > D [my_project] iS5 [Generate alpine container setup swu] ZE{TL T
=LY,

ABOSDE EXPLORER: COMMAND LIST

> G4/X2

> A6E

> A600

v my_project

Generate initial setup swu

Generate alpine container setup swu

Generate at-debian-image container setup swu

6.42 alpine DAY T FA A=AV AM—I)LT S SWU 771 ILZ{ERT B

YERR UL Tc SWU 7 71 )LIE container setup/alpine/alpine.swu [CREESNTWET, D SWU -«

A—=V% 3235 SWUAX=IDAYZX =)Ly ZZRUTArmadillo N1 XA h—JLLTLEE
WY,

6.2.7. AVTFDRY N T—0%ZK>S

COETH. AVTFTADRY hT—=7ZRSAEILCDODVWTRULEY,
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6.27.1. AYTFDIP PRLRAZERI %

BEAMICOYTFD IP 7 RLZIE Podman A X—INS VT FHZER L& EICEEMICED ik
S5hEJ, AVTFHICEDIRSNTWS IP 7 KL XIERA K OS N5 1E podman inspect V¥ R
ZAWT, UTOLSICHERI B ENTEXT,

[armadillo “J# vi /etc/atmark/containers/net example. conf

set_image docker.io/alpine

set command sleep infinity

[armadillo ~]# podman start net_example

Starting 'net example’
48ae479af65445674323567¢17c5418dd4624292351e061bd2bd8adadd4c 150

[armadillo ~]# podman inspect --format ’{{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

6.43 JVTF D IP 7 K L AHERH
AVTFAD ip ANV RERWTHERIT S EHTEET,

[armadillo ~1# podman exec net example ip addr show eth@
3: eth0@if8: <BROADCAST, MULTICAST, UP, LOWER _UP, M-DOWN> mtu 1500 qdisc noqueue state UP
Link/ether xx:xx:xx:xx:xx:xx brd ff:ff:ff:ff:ff:ff
inet 10.88.0.17/16 brd 10.88. 255,255 scope global eth®
valid Lft forever preferred Lft forever
inet6 fe80::40e5:98ff:feec:4b17/64 scope link
valid Lft forever preferred Lft forever

6.44 ip ARV REABWEZIAYFTFD IP 7 RL ZAHRF
6.27.2. AVFHICEAEIP PRLAERET 3

If podman (77 #JL KT 10.88.0.0/16 Z{FEWLE T,
MICERLTWB IP P RLREHESBEFIF IV THICHIOIP P RL
AEHRELTLEE W,

AVTFIEE IP 7 RLAZRET Bcdlcid. BRIICI—TERDRY NT—J Z2/FET 20ED
HHERI, UTIC 192.168.1.0/24 [CA—FEERDXRY N T—T =T 2612 RLEXT,

[armadillo ~]# vi /etc/atmark/containers/my network.conf
set_type network

set subnet 192.168.1.0/24

[armadillo ~]# podman start my network

Creating network 'my network

my network

6.45 I —HEEDRY b T—T RS
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TS PR

AT+ =T BBIC. LR THERUERY N T—DEREULEWIP 7PRLAZEITCET OV
TFHFDIP 7PRLAZEEIT DI ENTEET, UTOHTIE, ZRLZA% 192.168.1.10 IcEFE UL
F9,

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

set_image docker.io/alpine

set _command sleep infinity

set network my network

set ip 192,168.1.10

[armadillo ~J# podman_start network_example

Starting ’network example’
3ea8c9031bht833228908bd73d8929b1d543b189b436c218e0634e0d39409¢100

6.46 IP 7 RL AEED > T F1ERH

A>T+ DIPr7

__=,-b,_._.
CEXAE

KL XD, 192.168.1.10 |

SNTVWBZEDERTEEXT,

[armadillo ~1# podman inspect ——format * {{ .NetworkSettings.Network
network example

192.168.1.10

s.my network, IPAddress }}

X647 A>T+ DIP 7 KL RAHER

6.2.8. AT FAHICH—IN\EEBET S

CODETIF. AVTFTARATHRRABT—N\ZEBEIT ZHEICDOVWTR
H—/\I& alpine @ apk ANV RTA VY AN=I)LT B ENFEBETT,

6.2.8.1. HTTP b —N\ZzEFEI 3

al

L¥d, COETHED EIFTWS

Z ZTlE. HTTP % —/V& LT Apache & lighttpd @ 2 i385 AT 2BAICOWTHBLED,
- Apache Z#EH9 %

alpine 1 X—=I sV FFZERL. 20T FRIC Apache Z4 Y AN—=)LULET, IVTF
ERDBRIC, IRA K~ OS @ 8080 HFMR—hZ A>T FAD 80 FR—MCEET BIEEZT o> TVWET,

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

set _image docker.io/alpine

set_command sleep infinity

add ports 8080:80

[armadillo ~]# podman start apache example

Starting ’apache example
ealaled9c2fe170a6db02e480300467510F4e844900efb35¢c7a24cc1a8653af2

[armadillo ~1# podman exec -it apache example sh
[container ~1#f apk upgrade && apk add apache2
[container ~1# httpd

AHO0558: httpd: Could not reliably determine the server’s fully qualified domain name, using
10.88.0.2. Set the ’ServerName’ directive globally to suppress this message

6.48 A7 7FIc Apache Z1 Y XA ~N—)L9 241
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ftd PC & D Web 757NN 5S, RAKN OS D IP 7RL XD 8080 FR—MICERI D&, 8
ERESEANR—IDNRRENET, T 74/ ~TlE. /var/www/localhost/htdocs T« LY NUICT 74
IWEBL ZET Web 750N SHEEBTEEXY, Apache DFEMIARRTEIX. /etc/apache2 T« L 7
NUICHBRET7 7N ZRET DI ETEEARETT,

- lighttpd ZEB9 %

alpine 4 X=I N5V TFZERL. OOV TFTFAIC lighttpd Z14 YA N—=ILUET, AT
ERRDBRIC. KRR K OS @ 8080 FER—hZI>7TFHARAD 80 FR—NCEXT DEEZIT>TVWET,

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

set command sleep infinity

add ports 8080:80

[armadillo ~]# podman start lighttpd example

Starting ’ lighttpd example’
fd7ea338d09c5e8962654ed54bbal7fb6a9ed4fcalb344e350bbf8F943d212b
[armadillo ~J# podman exec -it Lighttpd example sh

[container ~1#f apk upgrade && apk add Llighttpd

[container ~]# echo "<html><body>It works!</body></html>” > /var/www/localhost/htdocs/index. html
[container “]#f Lighttpd -f /etc/lighttpd/lighttpd. conf

6.49 15 FIc lighttpd %A ¥ 2 h—/LF 361

lighttpd (77 # )L~ CTIEBIEEZRBEX—IYPERINTWERW ., LEEDOFIETIEBELER—

% /var/www/localhost/htdocs T« LZ RUDTICEEEL TWX T, 8D PC iaED Web 757
M5, RAKN OS D IP 7 RL XD 8080 HBR— NCEMRT D ERREINET, lighttpd DEMRRE
i, /etc/lighttpd T4 L7 N JICHERET7 7 AL ZIRET 2 & TEERBETY,

6.2.8.2. FTP Y —N\Zz#EIT 3

ZZTlE. FTP H—/N& LT vsftp 2RI 2EEICOWVWTEHBLE T, alpine 1 X—Ih5aVF
FEERL. OV TFAIC vsftpd 24 VA M=)LULET, VT HEBRDERIC. FTP &5 TEH
FTE5R—KTDOWTHRRAKN OS NS AV TFAHRDR—MIEXRT DIEEE. AVTTFTARAOREZHE
LT PASV_ADDRESS IC/RA K OSID IP 7 RL RDIEEZT>TWVWET,

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

set_command sleep infinity

add ports 21:21 21100-21110:21100-21110

add_args ——env=PASV ADDRESS=<ZRRX h®D IP 7 KL R>

[armadillo ~]# podman start ftp example

Starting ’ftp_example’
efcflba752c2db9aela33ac11af3be71d95ac7b737¢ce9734730ebcab02e57796
[armadillo ~1# podman exec -it ftp_example sh

[container ~1# apk upgrade &% apk add vsftpd

B 6.50 J> 7 FIc vsftpd 21 Y A ~—IL 9 %6
AVTFRICA—YTFHOY MR L. 2OI—HTftp AV AV TEBLSICLET,

[container ~1# adduser atmark
Changing password for atmark
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New password: (/RZAT—RKR#A&EAH)
Retype password: (/X277 — RK%&AA)
passwd: password for atmark changed by root

6.51 21— ZEMNT 56|
EEUTcI—T T ftp QA TE B & SIC. vsftpd DRET7 71 )L ZiwEL £,

[container ~1# sed -i -e ’s/anonymous_enable=YES/#anonymous enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/filocal _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 ~]# echo "pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd.conf

6.52 RE 7 7 1 L DimES)

REUVCRET 71 ILZIEEL T vitpd ZIEEIT B &Ic & D, ftp EiTAIBEEBD XY, ftp O«
VEOT ATV NIRROFIRTHER LI DZEFERLET,

[container “1# vsftpd /etc/vsftpd/vsftpd.conf

X 6.53 vsftpd DiCHH
6.2.8.3. Samba Y—/\&2#EFET 35
Z ZTlE. Samba Y —/NOBERAEICDOWVWTEHBALE T, alpine 1 X—=I M5V FTFZ/ER L.

FOAVTFRNIC samba A VYAM—J)LUE T, VT FHEBDERIC. samba TEAT ZR—KICD
WTRA KN OS IS VT FARDR—NCEXT DIEEEZT> TVWET,

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

set _command sleep infinity

add _ports 139:139 445:445

[armadillo ~]# podman start smb example

Starting ’smb_example’
6d81c01fe27bba92eebeab9de2f9a8dbb569d420c2f5f630ece1966¢c81824alf
[armadillo ~]# podman exec -it smb_example sh

[container ~1# apk upgrade && apk add samba

X 6.54 A7 FIc samba 1 VA N—)L9 34l
AVFFRICI—TFT7HOY NEERL. TOI—FTsamba lcO7 1Y TE3L5ICLET,

[container ~1# adduser atmark

Changing password for atmark

New password: (/SR — R%&AA)

Retype password: (/SR — RK%&AH)
passwd: password for atmark changed by root
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[container ~1# pdbedit -a atmark
new password: (/SXT—RAEAN)
retype new password: (/2T —R%&EAAN)

X 6.55 1 —Y%EBINT %5

samba Z#cEI T2 &, FIROFIETERLIEI— 7 HOY N THHD PC ENSOTA VT B E
NTEET,

[container ~J# smbd

6.56 samba DicEIHF

HETDZTF4 LY N DIEERE DFHEMERTEIX /etc/samba/smb.conf 7 7 1 IILERET B2 & TE
BEOEETY,

6.2.8.4. SQL U —/N\ZzHEEI 3

ZZTlE. RDMS & UL T sqlite ZEERT 2BA/ICDOVWTEHRBULE T, alpine 1 X—IY M5V T+
EER L. ZOIYTFAIC sqlite #EA YA M=ILLE T,

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

set command sleep infinity

add_volumes /var/app/volumes/sqlite db:/db

[armadillo ~J# podman start sqlite example

Starting ’'sqlite_example
114¢5f1dbb7e81293dch8fbe0c600b861626375b14cfe4023761acaal84fdcad]
[armadillo ~]# podman exec —it sqlite example sh

[container ~1#f apk upgrade && apk add sqlite

6.57 A7 7FIc sqlite 21 Y A ~N—JLT 34

IVTFHHICAD, sqlite3 AV R%EEITF B & sqlite DTAY 7 MHBRREINT—IR— XD
MTEBLSICRRDET,

[container “1#t sqlite3 /db/mydb.sqlite
SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints,

sqlite>

6.58 sqlite DETHI

6.2.9. BIERRZITS

ETE. AYTFFARTEETZ 77U T—y 3 0h5 Armadillo-X2 [CiERESnic T« X 7L A
A

D
HEFTODHELCODWTRULET,

EE (4

I
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6.2.9.1. Wayland %% >

AVTFHNS, Wayland D AVRI Y TH S weston ZEEH UBEERRZTOH0ZRULET,
TET7Y SNY—0 T 0 /DMRETZAAX=IDS AV T FEZERUET, DA X—JICEALTIE T6.25.
TYNI—UT U /DREFITZA A=V %FES, ZRLTLILI W,

[armadillo “1# vi /etc/atmark/containers/wayland example.conf
set_image localhost/at-debian-image: latest

add args ——env=XDG_RUNTIME DIR=/tmp @

add _devices /dev/dri /dev/galcore /dev/tty7 (2]
add devices /dev/input (3]

add_volumes /run/udev:/run/udev:ro (4)

add volumes /opt/firmware:/opt/firmware:ro (5]
add _args --cap-add=SYS TTY CONFIG (3

set _command weston —-tty 7 QD

[armadillo ~1# podman start wayland example

Starting ’wayland example’
654fe87422f85e8835b00761071347bafa632f969645db5fa835¢c88e2ab5e2cc

K 6.59 Wayland Z#& > 7= ® > 7 F1ERKHI
weston ORITICHERIREEHZRELX I,
BEEHEEICDERT/INA A EZRELE T,
F—IR—ROY TR ELFERATEEICT 2HDT/NA REZRELET,
RAM OS D /run/udev Z AV T FHRNSY TV R T BESICEKRELET,
RA KN OS BlD /opt/firmware Z# AV T FTANSNY TV RN TBLSICHKRELET,
tty ZIBET 2 DERZRELF T,
weston ZEELUEX T, I I THRET S tty I& add_devices D tty7 ZEWET,

QOO0 O

Ric, LTD&SIc weston ZEELE T, ATV 3V THD —-tty ICRET ZEIE. A>T HERE
IEUT tty OBFICULET,

[armadillo ~]# podman logs wayland example
Date: 2021-11-21 UTC
[23:46:52,823] weston 9.0.0
https://wayland. freedesktop. org
Bug reports to: https://gitlab. freedesktop.org/wayland/weston/issues/
Build: Lf-5.10.35-2.0.0-rc2-0-9230e%c+
[23:46:52,825] Command line: weston —-tty=7
[23:46:52.825] 0S: Linux, 5.10.52-1-at, #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13 UTC 2021, aarch64
[23:46:52.826] Using config file ’/etc/xdg/weston/weston. ini’
[23:46:52,829] Output repaint window is 16 ms maximum.
[23:46:52.831] Loading module ’/usr/lib/aarch64-Llinux-gnu/Llibweston-9/drm-backend. so’
[23:46:52.897] initializing drm backend
[23:46:52,897] logind: not running in a systemd session
[23:46:52.897] logind: cannot setup systemd-logind helper (-2), using legacy fallback
[23:46:52,902] using /dev/dri/cardl
[23:46:52.902] DRM: supports atomic modesetting
[23:46:52,902] DRM: does not support GBM modifiers
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[23:46:52,902] DRM: supports picture aspect ratio
[23:46:52,903] Loading module ’/usr/lib/aarch64-linux-gnu/libweston-9/g2d-renderer. so’
[23:46:52,982] eventl - gpio-keys: is tagged by udev as: Keyboard
[23:46:52.983] eventl - gpio-keys: device is a keyboard
[23:46:52,986] eventd - audio-hdmi HDMI Jack: is tagged by udev as: Switch
[23:46:53.027] eventd - not using input device ’/dev/input/event@’
[23:46:53.066] Llibinput: configuring device "gpio-keys”.
[23:46:53.067] DRM: head ’LVDS-1" found, connector 39 is connected, EDID make ’unknown’, model
“unknown’, serial ’unknown’
[23:46:53.067] DRM: head ’HDMI-A-1" found, connector 40 is disconnected.
[23:46:53.067] Registered plugin API ’weston drm output api v1’ of size 24
[23:46:53.067] Compositor capabilities:

arbitrary surface rotation: yes

screen capture uses y-flip: yes

presentation clock: CLOCK MONOTONIC, id 1

presentation clock resolution: 0.000000001 s
[23:46:53.070] Loading module ' /usr/lib/aarch64-linux-gnu/weston/desktop-shell. so
[23:46:53.073] launching ’/usr/libexec/weston-keyboard’
[23:46:53.079] Loading module ' /usr/lib/aarch64-linux-gnu/libweston-9/xwayland. so
[23:46:53.210] Registered plugin API ’weston xwayland v1’ of size 32
[23:46:53.210] Registered plugin API ’weston xwayland surface v1’ of size 16
[23:46:53.210] xserver listening on display :0
[23:46:53.211] launching ' /usr/libexec/weston-desktop-shell’
[armadillo ~]# podman exec -ti wayland example bash
[container ~]#f weston-terminal

6.60 AV 7TFKHNT weston ZEEILIEOVDODHAEF TV —Y 3> DRTH
Armadillo-X2 [CEHR L TWB T« A 7L A L. TR My 7TEENRRSNED,
. weston DEFE

Ty NI—=UT0 /DMRHT D14 A —ITldE. weston DEKE 7 7 1 )LIE /etc/xdg/weston/weston.ini
ICEEBLTHDET,

[container ~1#f cat /etc/xdg/weston/weston. ini
[core]

idle-time=0

use-g2d=1

xway land=true

repaint-window=16

[shell]
pane l-position=none

Loutput]
name=HDMI-A-1

mode=1920x1080 @

[output]
name=LVDS-1
mode=off

6.61 weston.ini
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(1) ZDITTHDMI EZ Y [cHN I S EERDFREREZITO I ENTEX T, FIEHMEIX 1920x1080
TY,

weston.ini TEREZIEELRWEEY. BE UVCBREICEZIDHIG
ULTWAWESIK. EZ4HDWIE U TWBFILREBEREICEBEMNICYID Db
NET, ZDHE. BERULBWEKRETHEI NS ZENHD XTI, GUI
= TV =3 OBBOENICOBRNZIBEENBDEFIT DT, FHER
ITREZVICEDLETHRREZEEL TR ZEZHHMHLET,

RET7AIVEBHRIZICIEAVTFAA—IEHRULRETSIEET
ZFEIHN. R 2a—LEFE->TIDT7AIEFTEBFHFRIDENTEE
ED

[armadillo “# vi /etc/atmark/containers/wayland_example. conf

add_volumes weston_conf:/etc/xdg/weston (1)
[armadillo ~1# mkdir /var/app/rollback/volumes/weston conf

[armadillo ~1# cp weston. ini /var/app/rollback/volumes/weston_conf/ (2)

[armadillo ~]# podman start wayland example (3]

Starting ’wayland example’
6541e87422185e8835b00761071347bafa632f969645db5fa835c88e2ab5e2cc
7a1e74510b14012110bfc4daf6f56cb05543781513bc77554016b61667452d58
[armadillo ~1# persist file -v /etc/atmark/containers/

way land_example. conf 0

" /etc/atmark/containers/wayland example.conf’ -> ’/mnt/etc/atmark/
containers/wayland_example. conf’

6.62 weston.ini Z/RY 21— A TEIRTH

Q@ 17407 7A4IUICRY 2—L%&EBIMULEYT, weston conf (FAEXT
JXRTRDT /var/app/rol lback/volumes/weston conf MY TV k&t
F9, MUa—LDRBRICOVWTIE 76.226. AT FDODEE=RF
7921 2RIV,

Av747%23E—ULEY,
AVTFzBEEsExT,
B{EERN TS RICAVY T4 T T 7 M ERELE T,

000

. weston OER
AVFFOBEBELT, —2OAVTFT—2ODOF IVr—y gy a8hdE5HERLET,

—D0O YT+ Tweston ZEE UL T. XDG RUNTIME DR Z##B9 5 & TTRlodY T+ T
weston Z{FRAT 27 75— a2 I TS ERFRUTOIAY 7« THEETY .

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest
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add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg home:/run/xdg_home

add args ——env=XDG RUNTIME DIR=/run/xdg home (2

add args --cap-add=SYS TTY CONFIG

set_command weston --tty=7

[armadillo “J# vi /etc/atmark/containers/detect object.conf (3,
set_image localhost/at-debian-image: latest

add devices /dev/galcore /dev/video3

add_volumes /opt/firmware:/opt/firmware:ro /tmp/xdg_home:/run/xdg_home
set restart always "

add_args --env=XDG_RUNTIME_DIR=/run/xdg_home

set _command /root/start detect object. sh

[armadillo ~]# podman start weston (5]
[armadillo ~1# podman start detect object (6]

weston DERET 71 IL=ERR L £,
XDG_RUNTIME_DIR % volume THBHL T, AUT« LI NUZFEVWET,

& U T detect_object EWSEZFID Y A 7Y NDRET7 7 A I EERLET, T I TIHER
DR ERETETET,

PIZVT—23vIick>TE weston PEER T URKFICT S —ZHAOULBRWEEDN B DT,
set restart always [CLE T,

BROHIVTFHE=FHTERELET,

Q0 © 000

- A—HY%IEE L T weston ZiEET

7Y NI—=0T0 /D RMT B X— at-debian-image ICI&7 7 # )L b T atmark Z—HEFEEL
TWXEY, at-weston-launch A¥Y RZ{FES &, root T—HTlEi< atmark 21— T weston Z#2
MIBDIENTEET,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add _devices /dev/dri /dev/galcore /dev/input /dev/tty7 (2]
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —-env=XDG_RUNTIME_DIR=/run/xdg_home

add_args --cap-add=SYS TTY CONFIG

set_command at-weston-launch —-tty /dev/tty7 —-user atmark €

[armadillo ~]# podman_start weston (4)

weston OFRET 71 I EER UL E T,

FAT 3 tty & LT /dev/tty7 ZEBIMULE T,

at-weston-launch AY Y RDA T3> UTERT S tty £ 21— EZZEULXT,
MERDH AV TFZ=FEBTRELET,

—tty & —-user ZIBE LB >FEEIF. T 7 4L NT /dev/tty7 & atmark Z—UH\MEbNE T,
AU =vyayv hERET D

(-~ o)
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weston Z#2EI9 BFRIC. --debug A7 3> %ZET & weston-screenshooter IY¥Y RTR Y1) —
vy hNaRETZIENTEET,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add volumes /tmp/xdg_home:/run/xdg_home

add_args ——env=XDG_RUNTIME_DIR=/run/xdg_home

add args --cap-add=SYS TTY CONFIG

set command weston --tty=7 --debug E)

[armadillo ~]# podman start weston (3,

[armadillo ~1# podman exec -it weston /bin/bash @
[container ~]# weston-screenshooter (5

[container ~1# Ls

way land-screenshot-[date]. png (3

weston OFRET 71 ILEER UL E T,

--debug A 7y 3 >ZELET,

BROfHIAVTHEFHTRELE T,

#Z&# U7z weston 7 7FRHT /bin/bash ZE£ELTOV1 > ULET,
weston-screenshooter AV¥ > REETULE T,

ALY hFa LU KNYJURAIC wayland-screenshot-[date]l.png E WS 7 7 M ILEZ TREINE T,

Q00000

-—-debug A7 3 VIFARKBICOMERBL T LT W, EXERKDOER
BT,

Armadillo-X2 IZF—R— R Z#HHEL TWBHEEIE. —debug A 7> 3>

ZEZIB<TH Windows F—+s ZH T &lc kDRI Y- gy

RZREITDIENTEEXT, ZDHFR. A7 V—rrayhEays+
= W®D /proc/[weston @ PID]/cwd FICREESINET,

6.2.9.2. X Window System Zik>

JYTFALS. X Window System ZiEE VBEHRRZITOFlZRLET, I TE7ZY hY—2
TUO/DRBITZ2AAXA—INSAVTFEERULE T, 2O AXA—=JICEALTIE 7625 7y h¥—7
TO/DRHIZDAAX—I%ZFES, ZZRLUTEE W,

[armadillo “1# vi /etc/atmark/containers/x_example. conf
set image at-debian-image
set_command sleep infinity

add devices /dev/tty7 (1)
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add devices /dev/fb0 @
add_devices /dev/input (3)
add volumes /run/udev:/run/udev:ro (4]

add args --cap-add=SYS ADMIN @

[armadillo ~1# podman start x_example

Starting ’x_example
26847e21bd519199466af32fdf0d809e2216d3e8ddf05¢c185e5428fe46e6a09b

6.63 X Window System %k > D 1> 7 &l
X Window System [CHER tty ZRELEX T, EIhS5HFELNTVWEWtty EULFET,
BEBELE R TIL—LNY 77 ERELET,
F—R—RPOYIRBREEFERABEICT 2HDT/INA RERELET,
RA K OS D /run/udev Z AV TFANSNY TV R TDELDICHRELXT,
X Window System DEIEICHERIEREZRELE T,

0000

RIT, LLFD &L ST X Window System ZREILEX T, A />3 THB vt ICKRET BEK. TV
THERRFITE LU tty OBFICLE T,

[armadillo ~]# podman exec —-ti x_example bash
[container ~1# apt install xorg
[container “J#f X vt7 -retro

X.0rg X Server 1.20.11
X Protocol Version 11, Revision 0
Build Operating System: Llinux Debian
Current Operating System: Linux 25297ceb226¢ 5.10.52-1-at #f2-Alpine SMP PREEMPT Thu Nov 18 09:10:13
UTC 2021 aarch64
Kernel command line: console=ttymxc1, 115200 root=/dev/mmcblk2p1 rootwait ro
Bui ld Date: 13 April 2021 04:07:31PM
xorg-server 2:1.20.11-1 (https://www.debian.org/support)
Current version of pixman: 0.40.0
Before reporting problems, check http://wiki.x.org
to make sure that you have the latest version.
Markers: (--) probed, (xx) from config file, (==) default setting,
(++) from command Lline, (!!) notice, (II) informational,
(WW) warning, (EE) error, (NI) not implemented, (??) unknown.
) Log file: ”/var/log/Xorg.@. log”, Time: Sun Nov 21 23:51:18 2021
) Using system config directory ”/usr/share/X11/xorg. conf.d”

(
(

6.64 1> 77T X Window System % {289 %176l
Armadillo-X2 IZEfRL TWBT ¢ AL A kI, TRI ~y THENRREINET,
6.2.9.3. 7L—L/N\y 7 7 ICEERET %
AVTFRTEEST S 7 SV Tr—2 a3y T L—LN\y 7 7ICEEEET S cHicid. Podman O

AAX=IMEIAYTFZEMT DBRICRA K OS AIOFTINA X7 74 )L /dev/foN ZET BN H D &
9o LUTIE. /dev/fbO ZEL T alpine A X—I NS5 AV T FZEHT 26T,

[armadillo “1# vi /etc/atmark/containers/fb_example. conf
set_image docker.io/alpine
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set command sleep infinity

add_devices /dev/fb0

[armadillo ~1# podman start fb example

Starting ' fb_example
e8a874e922d047d5935350cd7411682dbbeb90fa828cef94at3b6actb6d77476e

6.65 7L—L/N\y 7 7 ICEEEETY 1cHD Y T F{ERH

AYTFFRICAS T, IVILT—9%TL—LN\Y 7 7ICHEBET20ZULTICRULET, Thick
D, #EHLULTWETAXATLA LORTIHPIZEILLET,

[armadillo ~]# podman exec —it fb example sh
[container ~1#f cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

X 6.66 7 L—L/\Y 7 7 [CEEHE I % E176
6.29.4. 7vFINKXILZEIKS
FYFIRRILDEARLAENTVWET A RATLAZERUTWRRIET, JVTTANS T Y FARY

NZEE T 20, Podman QA4 X—I NS5 AV T+ ZERT BBRICRA N OS |l /dev/input
EEIHRENHDET,

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

set _command sleep infinity

add_devices /dev/input

[armadillo ~]# podman start touch example

Starting ’ touch_example
cde71165076a413d198864899b64ff9c5fecdae222d9ee6646e189b5e976d94a

X 6.67 ¥ v FIKRIWNZHKS 6D A>T FHERHI

Wayland 2 £D GUI RIEEHAGDOETESZET. vy FNAXRILZFRBLE GUI 77T —2 3
Y DBRIENAIREE XD X T,

6.2.9.5. VPU Zik>

Armadillo-X2 THBUL TW3 iMX 8M Plus (Cl&, BEOIT> O—RK/72— RRBICRME U IEE
1=y kT&%H5 VPU (Video Processing Unit) BME&HINTWET, VPU ZEFHIT DI ETIYRT A
EDIKNT A=YV AEEETERL, BBEOIYI—RK/FI—-RLABETSCENTEXT, TV
THTRTEEST D77V o— 305 VPU Z2ikSoicid. YT HERMBICT/INM X & LT, /dev/
mxc_hantro & /dev/mxc_hantro_vc8000e & &' /dev/ion ZEITHENHD XTI, I TEF Y
NY—0F 0 /DRHEITZAA—IDNSAVTFHFZERLET, CDAMX—VICBELTIE T6.25. 7v
NY—0FT 0 /D EBETIZAXA—I%FES, ZSBLTLLIEEL,

[armadillo ~J# vi /etc/atmark/containers/vpu example.conf
set_image at-debian-image

set _command sleep infinity

add_devices /dev/mxc_hantro /dev/mxc_hantro vc8000e

add devices /dev/ion
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[armadillo ~J# podman start vpu example

Starting ’vpu_example’
2aeeabbc6tb4abddc7d4dbdcad915b279acd6962cedc06b36c7173ec36f 1c88ee
[armadillo ~]# podman exec -it vpu_example /bin/bash

[container “J# Lls /dev/mxc_hantro /dev/mxc_hantro vc8000e /dev/ion
/dev/ion /dev/mxc_hantro /dev/mxc_hantro vc8000e

6.68 VPU Z#% > 1ch D I T FH1EHHI

weston & GStreamer 1 Y A R —JLiIFHDA X —I EHAEDLETES T VPU 2FRALT
FEOIYA—K/FA—RKR&ET52ENTEET,

[armadillo “1# vi /etc/atmark/containers/gst_example.conf
set image at-debian-image

set _command sleep infinity

add _devices /dev/dri /dev/galcore

add devices /dev/mxc_hantro /dev/mxc _hantro vc8000e
add_devices /dev/ion /dev/video3

add_devices /dev/input /dev/tty7

add_volumes /run/udev:/run/udev:ro

add_volumes /opt/firmware:/opt/firmware:ro

add _args --cap-add=SYS TTY CONFIG

[armadillo ~]# podman_start gst example

Starting ’'gst_example’
1332389d3c7004b623cee4227545¢c62aefd17b363c9a0a494d7bb217341c38ae

X 6.69 weston & GStreamer %% > f=6b® > T FHEHHI

COELSICUTERLIcOY T FHicay (> 9 % &, GStreamer © VPU 2#ERUCEBOLTY J—
R/ZFOA—RHITRZIET,

[armadillo ~]# podman exec -ti gst example bash

[container “1#f apt install gstreamer1.0-imx libgstreamer-imx gstreamerl.0-plugins-bad ¥
libgstreamer-plugins-badl.0-0 gstreamerl.0-plugins-base libgstreamer-plugins-basel.0-0 ¥
gstreamer1, 0-plugins-good Llibgstreamerl.0-0 gstreamerl.0-tools gstreamerl.0-imx-tools

[container ~J#f weston ——tty=7 &

[container ~1# gst-launch-1.0 filesrc location=<7 7 1 JLE> | qtdemux | h264parse | vpudec ! queue !
way landsink

6.70 GStreamer I & %37 1— RETH

USB WX T HflH#ELEDE. AXTHSDREZEIYIA-RUTT 7AILICREFT S EEHARET
ER

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/video3 ! video/x-
raw, width=640, height=480, framerate=30/1 | queue | vpuenc_h264 | h264parse ! queue ! gqtmux !
filesink location=./output.mp4

6.71 GStreamer Ic &% T Y 11— RETHI
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FTEEHEETITEET, USB AXTHSDMEANA H264 ICTYA—RENTT 7AILICRESINE
T COBITIEAAXAZTTINA A% /dev/video3 EUTWETH, BEBICLE>TERDXIDOTEYAD
DEFZREFELTLIEI W,

6.2.10. /XT =Y RI KXY NMEREZES

COETIE. AVTFRANSNT—IYRIAY MEREEFES FRICOVWTRLE T,
6.2.10.1. ARy RIREICT 3

INT—=TRIRAY NMEREREE > THANRY RIREEICT B ICiE, Podman O X—=IM5 AV T+ %1E
Y BRRICRA KN OSAID /sys T4 LI N ZEITHRENHD FT, LUTIE. /sys ZEL T alpine

A=Y AT FZERT BB TT, CZTESINK /sys T« LI MNJIEOAYTFAD /sys ICXY T
YhENET,

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

set command sleep infinity

add_volumes /sys

[armadillo ~1# podman start pm example

Starting ’pm_example
ab656T08abcha2dc5919dbc3218a6209782bad4baaldc6c21232a52046a21337¢

B6.72 INT—NRXRI XY NEBEZES fc6bD A T HERH

AVTFAMS, /sys/power/state [CRDXFINZEZAD I ElCkD, YARY RRREICT D&
MNTEET,

R O3 WMMTB/NT—IRIAY NRRE

IRT—IRIAY MREE FF StH3
Suspend-to-RAM mem ROBEBNEZMZZIENTED
Suspend-to-Idle freeze ROERETEIRIZIENTES

[armadillo ~]# podman exec —it pm_example sh
[container ~1# echo mem > /sys/power/state

K 6.73 Y ARy RIRREIC T B R{THI
6.2.10.2. K REFZBZLT 3
ARy MREISERERE U T, FATRELGT/NNA R ZUTICRUET,

UART2 (console) BRE FT—YXE
=

B3

[container ~]# echo enabled > /sys/bus/platform/drivers/
imx-uart/30890000. serial/tty/ttymxcl/power/wakeup

USB BERE USB F/\1 AD¥EK
FS
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r=pill e
[container ~1# echo enabled > /sys/bus/platform/devices/
32110100, usb/power/wakeup
RTC(i.MX8MP) ERE FI7—LEIDAH
=

=154
[armadillo “J# vi /etc/atmark/containers/

rtc_pm example. conf

set_image docker. io/alpine

set command sleep infinity

add_volumes /sys

add devices /dev/rtc0

[armadillo ~]# podman start rtc pm example

Starting ’rtc_pm_example’
8fbef3edda3b7fceabb1f8cht960ct469b7e82c4d1ecd35477076e81f
c24e39f

[armadillo ~]# podman exec -ti rtc_pm example sh
[container ~1# apk add util-Llinux

[container ~1# rtcwake -m mem -s 5

1 (ABg)

[ 572.720300] printk: Suspending console(s) (use
no_console suspend to debug)

ZZTH5MERFD

[ 573.010663] Disabling non-boot CPUs ...

& 6.74 Y ARy RIREEICT BRTHI. rtc TR T

RV-8803-C7 I&. B9 0 i Uh T S5—LA
BN ABERESEBENTEE A O
B0 4 30 BOBIC. 1 BBICFS—Lh
B5ESICEKRELTH. ERICTZZ—LED
ARDPRETZDOR OB 19 0BERDE

ER
A—H—2( v F BRE 1-—HY-—XAMyFHT
&l
BaL

[armadillo “1# vi /boot/overlays. txt "
fdt overlays=armadillo iotg g4-swl-wakeup. dtbo

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

[armadillo “1# reboot (3]
1 (BE8)
Applying fdt overlay: armadillo iotg g4-swl-wakeup.dtbo

o
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: (Ag)

[armadillo ~J# cat /sys/devices/platform/gpio-keys/power/

wakeup 6
enabled

@ /boot/overlays.txt 7 7 - JLIC Tarmadillo_iotg_g4-
swl-wakeup.dtbo; ZEMULET, 7 71 ILHAFELR
BEFFRICERLTLLIZEI W, 2D7 71 ILDEEMIC
DWTIE 73.55.DT overlay IC&k B HRAINA R, #*
SRULTEET W,

/boot/over lays. txt ZREFEL. 7V 77— KDIFZETH
BRBELXY,

overlay OETD - ICERELE T,

DUZIIAYY—=ILDFZEIC, u-bootlickdAvtE—Y
%Eﬁm’C%i@“o

Linux S HHERTEX I,

® 006 ©

SMS Z{E(LTE EFILD  #EKE SMS Z{E
&)

6.2.10.3. XT—IYRXI XV b DR

Armadillo-X2 /X7 =Y x I X > MEREIE. Linux @ SPM(System Power Management) & & O
DPM(Device Power Management)ZfJFHL TWE T, /NT—YRI XY NREZEABHE—NICER
IEBEICLD. Armadillo-X2 DEBENEZMZ DI ENTEET,

IRT—XRIAY NREZEBHTE—RICBBIEZE, 77U —Y 3 Y DETIF—EELEL. Linux
H—=xIUI ?.HTX/\/ RIREEE 2D 9, EBEREBRNFELE T S &, Linux H—XRILD Y Y 12— LANEINTH
nig, 7795—=3>0RTZ2BHRHULET,

sysfs 7 71 - /sys/power/state
L

Armadillo-X2 D6 d 2/NT—Y R I X > MRREE ., /sys/power/state ICEZ AT XFI DXL &
RICRULET,

R 6.4 WHTB/INT—IRXIAY NREE

IRT—IRIAY MRRE FF e

Suspend-to-RAM mem Suspend-to-ldle & D HHEBBHZINZ
ZENTED

Suspend-to-Idle freeze suspend-to-ram & D H5EHETEIRYT
5EMNTES

EARERE U THRARERT /A RIFZRDED TY,

USBOVY—IAVH—T71—R BEE FT—FZE
(CONG)

Bt

[armadillo ~J# echo enabled > /sys/class/tty/
ttymxc1/power/wakeup
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USB 4 >4 —7 =— X (CON4) BRE USB 7/\1 ADER

r=pikld
[armadillo “1# echo enabled > /sys/devices/
platform/soc@0/32f10100. ush/power/wakeup
[armadillo ~1# echo enabled > /sys/bus/usb/devices/
usb1/power/wakeup
RTC(SNVS HP Real Time ERE 77— LAEDAH
Counter)
E=pilld \
TI7AINTEMEINRTWET
RTC(RV-8803-C7) ERE 77— LEDAH
E=pilld

T7AINTEPIEINRTVET

6.2.11. A7+ H 5D poweroff XU reboot
Armadillo Base OS & busybox init T shutdown & reboot ZXJItU £,

busybox init T PID 1 T sighal Zi%% Z & T shutdown ¥ reboot £7%D X9, I>TFH5 signal
XD L DIC, pid namespace ZHETIZHENH D FIH, HESI NS Kl TETTEZXT,

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

set _command sleep infinity

add_args —-pid=host

[armadillo ~]# podman start shutdown example

Starting ’shutdown_example’
c8e3b9b418fc72395db9f3c22b1eb69eb41eaaf790d3b7151047ef066cc4c8ff
[armadillo ~]# podman exec -ti shutdown example sh

[container “J# kill -USR2 1 (poweroff)

[container “J# kill -TERM 1 (reboot)

X 6.75 A>T+ H5 shutdown Z1T5

6.2.12. RERA

COETEF. AVTFFAHRATEELTWB 77 U=y aVIicflsShORENRELEFELELTUE S
BRI, VINTITPIOAYFRYIIANN—%FE>T. VAT LEZBREEAITDZHAELCDODVWTIRULET,

6.212.1. Y7 NI P IAYFRYITIALA~I—%KS

AVTFFATEET D7 7V —3 8V IRNI TP IAYVFRYIIAIT—%IRSEHITIE
Podman DA X—IY NS5 AV T+ ZERT BRICRA N OS BlOF /N1 X7 74 )L /dev/watchdogN
EEITRENH D ET, UTIE. /dev/watchdog0 %#E L T alpine 1 X—I W5 AV TFFEERT %
BITT,
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[armadillo “1# vi /etc/atmark/containers/watchdog_example. conf
set_image docker.io/alpine

set command sleep infinity

add _devices /dev/watchdog0

[armadillo ~1# podman start watchdog example

Starting 'watchdog example’
a5d329cca49d60423ce4155d72a119b8049a03dbd1d0277817a253e96dce7bc7

876 VIRNT TP IAYFRYITHAN—%ESfcHD Y T FHERBH

VINDITOAYFRYIIAN—E, 7ATZLANSTINA AT 741 )L /dev/watchdogO %
open LKA TEHLET, AVTFTRICA>TY IR TP IAVFRYIFAN—% echo IV
N CHEEIT 28 Z L TICRUE T,

[armadillo ~J# podman exec -it watchdog example sh
[container ~J#f echo > /dev/watchdog@

6.77 AVFTFIANSY I NV TP I AYFRYTTA X —%EEY 5RTH

VINDIT7IOAYFRYIIAN—%RE LR, /dev/watchdog0 ICIEREDXFZEZTIAD &
TYIRNDIT7OAYFRYITIAN—VEYRNTZIENTEZXT, 60 WEERDOXFOEZAH
NEWGEIE. Y ATFTLAVBEHLES,

[armadillo “]# podman exec —it watchdog example sh
[container ~]#f echo a > /dev/watchdog0

K678 VI KNIV 7I0AYFRYTIAY—% Uty T BETH
VINDI TP IOAYFRYIIAIY—%ZIELIZWEEIE. /dev/watchdogO TV ZEZIAHE T,

[armadillo ~]# podman exec -it watchdog example sh
[container ~]# echo V > /dev/watchdog0

679 VI NI F VA YFRYIIAI—EBLT BETH
6.2.13. NPU =ik >

Armadillo-X2 THHAL TW3 i.MX 8M Plus I, #HFE IR UICEEAIE1I =y hTH S NPU
(Neural Processor Unit) &SN TWE T, NPU #3FRT 5 & T BEEHPYERBHEL E OHR
WIBESRICITSOIENTEXT,

AT THTATEET 77U T—aryhs NPU ZIRS7EEHICER. 7Yy NIY—0T70 /HEHT S
OV TFARX—ITH3 at-debian-image ZEEIT2HENBH D E T, Ffc. AV T HERKRIITT /A
A& LT, /dev/galcore ZEITRHEMNH D I, UTIE. /dev/galcore ZJE L T at-debian-image
NS AT FZERTBHTT, COAAXA—=VICELTIE 6.25. 7Y SY—0T7 /HRHET 1 X —
VEDS) ZZRLTEE W,

[armadillo “1# vi /etc/atmark/containers/npu_example.conf
set image at-debian-image
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set command sleep infinity

add_devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~]# podman start npu example

Starting 'npu_example’
cf27a327d19d8bc37e3722fe6101¢c7d52Tfbf984351056e1c0cade89ff041cfbb
[armadillo ~1# podman exec —it npu example sh

[container “1#f ls /dev/galcore

/dev/galcore

6.80 NPU Zz&k > fcpd > 7 F1ERHI

EFINEEEICHEHRI DL DICKFTSNTVWET, INT8 TEFLehT
WERWETILDHE, EBICHER TSRV, TFERETREDETH
RETDHENHD XTI,

/ i.MX 8M Plus [C#E&EH =N TS NPU (& INT8 TEF LS NcEEEH

BERNBEBMEE 7 7V Tr—2 3 Y ORFEAEICDWVWTIE, NXP Semiconductors ORI Y1 ~
[https://www.nxp.com/design/software/development-software/eig-ml-development-
environmentEIQ]ZZR U T2 L,

PYNI=UT0 /Do bEMPEBICEITZREANNIRZRARALTVWRIDT, £55BZRLTL

2E W, Armadillo Base OS FH 51 K [https://armadillo.atmark-techno.com/resources/
documents/armadillo-x2/manuals].

6.2.13.1. ONNX Runtime Z{£>

ONNX Runtime i 2BH#D ONNX EFLEFE > THREFTSLODY T R 17 TT,
[NArmadillo-X2 <Ti&. NPU Z{#-> T ONNX Runtime Z2E{T3 52 ENTEZX T,

. ONNX Runtime Z1 > X ~k—JL 9%

at-debian-image "SR Licd>FFTHhHnidE. aptinstall TAYRAM=)ILT B ENTEET,

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

set image at-debian-image

set_command sleep infinity

add_devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~J# podman start onnxruntime example

Starting ’onnxruntime_example
3aaefa9bdc4d7423385ee249b022ed4056a40cd66ce52b9d3eb8363379907d00

[armadillo ~]# podman exec -ti onnxruntime example bash

[container ~1# apt install onnxruntime onnxruntime-dev onnxruntime-tools python3-onnxruntime

6.81 ONNX Runtime 4 > A k—)L 9 34l
- python 15 ONNX Runtime %Z{#E>

U =TADY 7 h Iz 7 THH, BBIITHRIE T Ao
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python A5 ONNX Runtime Z{# > 7z IC(d onnxruntime €3 2 —J)L% import L& J, &z,
NPU % E S 7 IC InferenceSession A 73 U N%EERT DBRIC. Providers &L T
'VsiNpuExecutionProvider; Z38EU X9,

[container ~]# python3
>>> import onnxruntime
: (HB8)

>>> sess = onnxruntime. InferenceSession(’ model.onnx’, providers=[’VsiNpuExecutionProvider’])

6.82 python 75 ONNX Runtime % &5l
BlEICE D, python 5 ONNX Runtime ZfE> 2 EMTEFT,
6.2.13.2. TensorFlow Lite Z >
TensorFlow Lite 5% NPU Z{f> TERICHRBZITO I ENTEET,
- TensorFlow Lite Z1 XA h—JLF %
at-debian-image MSE L cOYTFTHNIE. aptinstall TA YA R—=ILFT B ENTEXT,

[armadillo “J# vi /etc/atmark/containers/tflite example. conf

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~1# podman start tflite example

Starting ' tflite_example
1b7cc807b712857a4065281295040c817e24572F7cBabf7e6a32a62fc4f3793b
[armadillo ~]# podman exec -ti tflite example bash

[container ~1# apt install tensorflow-lite tensorflow-lite-dev python3-tflite-runtime ¥
tim-vx tensorflow-Llite-vx-delegate

6.83 TensorFlow Lite Z-1 >~ XA N—JL 9 36l
- python m5 TensorFlow Lite Zf#5

python 75 TensorFlow Lite Z S 72 IC(d Interpreter €3 2 —JL% import L% 9, python
M5 TensorFlow Lite Z{E 5B EIIFRILBEREZ LR TH. BEMWIC NPU AMfEDNE T,

[container ~]# python3

>>> from tflite runtime. interpreter import Interpreter
1 (&8)

>>> interpreter = Interpreter(’model. tflite’)

6.84 python H5 TensorFlow Lite Z&{#E>S#
BlEIC& D, python ™5 TensorFlow Lite Zf> &N TEFT,

tflite-runtime /X\w o —J &0 SA4 T35 VA A= (imx_lib)D/IN—2 3>
DEHEDEICE>TIE. ERT S delegate & 5175 U DBAMHER
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N9l TensorFlow Lite ZAHW7 77U —Y 3 RIEULLLEELARW
BEMHD £,

IN—I 3y 2.6.0-1 LIED tflite-runtime /Sy o — I % ERT DEICIE.
NTIN—=I 3> 220 IBEOZA T VA X—=I(imx_lib)EERLTL 2
LY,

FATIZVAA=IDT7 Y TTF—=RAEICDOVTIE T6.10. VPU  NPU
ZERT 51 Z2SRL TS,

FNZNOIN—Y 3> EEEORERE TR 6.5. 07> & tflite-runtime
DIN—=3 3> ENPU ZBWTZ U=y 3y OFEDRER) ICRUE
9,

£ 6.5 54751 & thite-runtime ®/N—Y 3> & NPU ZHW 77V
r—3 3 Y OEMEDBER

tflite-runtime ®/X\—Y 3> tflite-runtime @/X—Y 3>
ht 2.6.0-1 LIEE ht 2.6.0-1 K
SATSVDIN—Y 3 VhEE VX delegate TEIE NNAPI delegate TEhfE
BTES(2.2.0 LI
SATSUDIN—Y 3 VHiEE EULLEMELRWERHD NNAPI delegate TEi{E
BTERL(2.2.0 KiH)

A7 ZVDN= 3 VERFIBICOWTIE, 76.10.3. Z4TZ A X—
JDN=Ta v elERT B 2SRULTLILSE W,

tflite-runtime /Xy —ID/N\—=Y 3>, AV FFRTUTOOIY YR
HETITEHIETHERTEET,

[container ~1# dpkg -l python3-tflite-runtime
Desired=Unknown/Instal l/Remove/Purge/Hold
| Status=Not/Inst/Conf-files/Unpacked/halF-conf/Half-inst/trig-aWait/

Trig-pend

|/ Err?=(none)/Reinst-required (Status,Err: uppercase=bad)

||/ Name Version Architecture Description
- - - -

ii python3-tflite-runtime 2.6.0-1 arm64 deep learning

framework for on-device inference

6.85 tflite-runtime O/IXN—Y 3 V2RI S

HEF I LUEBAD, tflite-runtime D/N\—I 3> % 2.6.0-1 KiEIC T
WIEEIE "X 6.6. 2.6.0-1 X&E®D TensorFlow Lite BE&E deb /Vy o —
Vi IKRY deb Xwor—IxLTAVTFFRICYI>O—RULT,
'X 6.86. tflite-runtime O/N\—I 3> %ZFFf%; OOV REETULT
LrEEW,
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TS PR

& 6.6 2.6.0-1 XFHD TensorFlow Lite BEx&E deb /Sy —

Ry T—I% N=I3> URL

python3-tflite-runtime 2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime_2.4.0-1_arm64.d

eb
python3-tflite-runtime- 2.4.0-1 https://
dbgsym download.atmark-

techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime-
dbgsym_2.4.0-1_arm64.
deb

tensorflow-lite 2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-
lite_2.4.0-1_arm64.deb

tensorflow-lite-dev 2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-lite-
dev_2.4.0-1_arm64.deb

[container ~1# Ls ./*.deb @
python3-tflite-runtime 2.4.0-1 _arm64. deb
python3-tflite-runtime-dbgsym 2.4, 0-1 arm64. deb
tensorflow-lite 2.4.0-1 arm64. deb
tensorflow-lite-dev 2.4.0-1 armb4. deb
[container ~1ff apt purge ¥
tensorflow-lite ¥

tensorflow-Llite-dev ¥
tensorflow-Llite-vx-delegate ¥
tensorflow-Llite-vx-delegate-dev ¥
python3-tflite-runtime ¥

tim-vx ¥

tin-vx-dev @

[container ~1#t apt install ./*.deb (3)

6.86 tflite-runtime O/XN—Y 3> ZTIF3

QO HLYEKRFaLIZKRVUIC TR 6.6. 2.6.0-1 XD TensorFlow Lite

0

BE&E deb /X\v T —) D deb Ry T —IDHEFELTWS I &%=
EAVEITR

26.0-1 LEDA YA M—=ILENTWBNy T —IZHIFRL XT,
FovO—RUfcdeb Xy T —I AV AM=ILLET,
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6.2.13.3. Arm NN Zf£>

Arm NN (3> F 4 X— at-debian-image ®/\—3 3> 1.0.6 L&
Tld. EMEENID & 8D £, REFBHD at-debian-image D/X\—' 5
VIFLTOIYY RTHRETEET,

[armadillo ~J# podman inspect ——format="{{.Config.Labels.version}}’
localhost/at-debian-image
1.0.6

6.87 at-debian-image D/N\—Y' 3 V& HERT S

Arm NN & (& TensorFlow Lite KU ONNX OEFILFERXZHR— MU TWBHRAEAY 7 ho 7
T9, Arm NN 5% NPU ZE-> TERICHEREITOCENTEE S,

- ArmMNNZA VXM= 3

at-debian-image MSERR LY TFFTHNIE, aptinstall TV ARN=ILFT B ENTEXT,

[armadillo ~]# vi /etc/atmark/containers/armnn example.conf

set_image docker.io/alpine

set_command sleep infinity

add_devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~1# podman start armnn_example

Starting ’armnn_example
18892fh9fc82f36a6de1bb9036af6e76ee552¢cf66e1537d70666319bb35af1el

[armadillo ~]# podman exec -ti armnn_example bash

[container ~1# apt install libarmnn22 Llibarmnn-dev python3-pyarmnn armnn-examples

6.88 Arm NN Z-1 > X k—JL 9 34l
. python iS5 Arm NN Z{ES

python H5 TensorFlow Lite Z{E S f2&ICiE pyarmnn £ 2 — )% import ULE 9, £/, NPU
ZfESfblc Backendld & LT TVsiNpus Z38EL T. Optimize A 7Y 7 M EERULE T,

[container ~1# python3
>>> import pyarmnn as ann

D (HBg)
>>> options = ann.CreationOptions()
>>> runtime = ann. IRuntime(options)

>>> parser = ann. ITfLiteParser()

>>> network = parser.CreateNetworkFromBinaryFile(’ model. tflite’)

>>> preferred backends = []

>>> preferred_backends. append(ann. BackendId(’ VsiNpu’))

>>> opt_network, = ann.Optimize(network, preferred backends, runtime.GetDeviceSpec(),
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ann. OptimizerOptions())
>>> net_id, _ = runtime.LoadNetwork(opt network)

6.89 python 15 Arm NN %Z > 5l
BlElCED, python ™5 Arm NN ZfES 2 &ENTEFE T,

6.3. swupdate BT T —9 BIFH DAL

SWU A X—=I D1 VX M—=)LEMEIE. 73.2.3.2. SWU A/ X—=I &F; THRIzL S IC swupdate »
EITULET, mkswu TR UTz SWU 4 X—YDRBENEYITRERN 72D, HDWE ANL—IDZE
ERENFELTWEDTZHE., WS DOHDEHT swupdate D1 >~ XA N —LBIENKREKT B2 &H
HDFEFT, 1V AMN—ILICKKT % &, swupdate [& /var/log/messages ICTZ7—XvtE—y 0OV
ZERUEIODT, I7—AXAyte—Y%2R2E. T7—0ORA - REANIMNDFT,

IZ—DRACEIR, T7—XyvE—YEITS—DRBBLUNAAEZE LTc FAQ X—2 (https://

armadillo.atmark-techno.com/fag/swupdate-troubleshooting-abos) ZZAFF LU TWE 3, SWU
A=V DAV AN=)VITEKBU TRHILVENDDESRWVWEZTIE, 2D FAQR—IZELLEEI,

6.4. mkswu @D .desc 7 71 ILZiRET S

mkswu T SWU A X =Y %4 T Bicodicid. desc 771 EIEULKERT DRENH D XTI, LU
TTld. desc Z7MILDEEICDODVWTIENULET,

6.41. AV A==V 3V ZEET S

swdesc_option component=<{component)
swdesc_option version=<version>
75\

swdesc_xxx —-version <component)> <version> [options]

- <component>FIATDENMNCULTLIEEIW (F7AINTIE desc 771D T7 71 I &% E
WEd)

1. base os: rootfs (Armadillo Base OS)Z ®R¥IMNSEZADKICHEWET, IRED T 7ML
T ALIFREINTLERW,

ZDiFAH. /etc/swupdate_preserve_files [CE> T2 7 71 ILDHZ IE—U TH L L) base
OS ZzEMULET,

Z M component N7RWEIRED rootfs DI RTHAIE—NET,

2. extra 0s.<XZFF>: rootfs DEEZITOBICHEWVE T, <XFF> [CIFFEEOXFIEIEEL
EJCIN

rootfs #ZEZ{TORFICEWVNE I, swdesc * AV RIC ——extra-os A7 3V ZEMT S
&. component ([C BEIHIC extra os. ZEUL XY,

3. KXFHD (AVTFOEHITZR EDERDXFS) :rootfs DEEMGWNE EITFEVET,
Z M component Z{ES & rootfs DEENTEFHADTTIEELIZI L,

- TP TITF—RETSBRICZON—Y 3V EREDODN—V 3V EERTT v 77— MDY 2 {TWE T,
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<component> MEEA VA~ —ILENTRED o B <version> B EDRBEFICA VA N—)LUE
ER

FIAIWKNTRY DT L —RIETELFEAN. --install-if=different A7 3V %BIMNT S
Z & T <version> DO BRICA VA N—)LEBEICZD F T,

PYTIT—RhD—EZA VY ARN=ILT22EHHDETIT DT, EHD component TEEL., W<
DHDEWN=I 3 VIcHInT 57 Y 77—~ bEREIRET T,

6.4.2. Armadillo N7 71 IV &2 E5%XT B

. swdesc tar & swdesc files T7 7ML EEXLET,

swdesc tar [--dest <dest>] <tar file>
swdesc_files [--dest <dest>] [--basedir <basedir>] ¥
<filed> [Kmore files)>]

swdesc_tar DIFE., FTOHOREBINTH D tar 7—HA T2 ZDEEFTNA A TERALE I,

--dest <dest> TERLEZRBINZENTEXT, 74N NE/ (-—extra-os &, /\—I 3>
@ component (& base os H extra_os.* DIFH) H /var/app/rollback/volumes/ (ZFHUND
component), BEDIFE(IL /var/app/volumes & /var/app/rollback/volumes LIAISEIFRWLND
THERIGEIC —extra-os Z{FE->TLEE L,

swdesc_files MIFH. mkswu 7 —hA T &2 E> T NFEIHREUCLEEATT,

--basedir <basedir> TF7—hHA THD/\RA%EE ZTYIDZHZRHET,

- I Z X, swdesc files ——extra-os —-basedir /dir /dir/subdir/file TIEFT/\A XI[C /subdir/
file ZERLLE T,

- T AN <file> hSRESNET, TALIZ NI THNIEZFDEZF basedir & UTHEWE
T, TNUATHNIIRT A LI N ZEFEVNETD,

6.4.3. Armadillo ETESDOINY RZERTIT S

. swdesc_command ¥> swdesc script CAVY Y RZETULZET,

swdesc command <command> [<more commands>]
swdesc_script <script>

Py ITF—hEORRTINYRPRIVT R T 7MILERTLET,

JN\—3)3 > ® component (& base os & extra os UANDIFZE. /var/app/volumes & /var/app/
rollback/volumes LIAIEBE TCERWVWD T EFELESI L,

ANY RORTNKREULIEE. 7Yy 77— hBRBRUET,

6.4.4. Armadillo IC7 71V &EXL, FDT7 7 I)I&2 VXY RATHERT S
. swdesc exec TZ 7AIERD., AV RRNTZEDO 77 ILEFERLET,
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swdesc_exec <file> <command)>

swdesc_command &R U< OAXY Y RZEETUEITH, <file> ZHICEXLTIOY Y RATEEL &
77140 &E"$1"ELTHEZAET,

6.4.5. &8HF D Armadillo TEBDIVYY RZETT S

. swdesc_command nochroot, swdesc script nochroot, swdesc exec nochroot THEEIFTD I X F Ak

TAONYRZZETUXT,

ZOOXY Y RiE nochroot BLD/N—=U 3V ERIUFEWVWAT, BEEFHFTO Y AT LAICEBPHER
DPRELRIBEICOMEBLTLLEE W,

nochroot OV Y KIFHEZRZ—I LA =6. Armadillo D& T=
BRWIRREICRDABEE S H D FET, ERICTEFELZI VN,

Bl N B GG A /usr/share/mkswu/examp les/
firmware update.desc Z&Z&E(C L TLEE L),

6.4.6. Armadillo ICOAYTFA A —I %EXT S

. swdesc embed container, swdesc usb container, swdesc pull container T¥HIER LIV TF
ZEEULE T,

swdesc_embed container <container archive)
swdesc_usb_container <container_archive>
swdesc pull container <container url>

Bl 16.2.2.15. YUE—KURIYNYICOAVTFEXET ). 6.22.17. 1 X—I% SWUpdate
THIXT %) Z25EICLTLEE N,

6.4.7. Armadillo ®7—hO—%—%ZEHIT 3

. swdesc_boot T imx-boot ZEH L X9,

swdesc_boot <boot image)

CHOOAXRY REFIIN=U 3 VIEEBFNICEKRESNE I,
6.4.8. SWU A4 X —3I DERTEREE

VY ROMICIE, REEBEHD T, UUTDEKREIF /home/atmark/mkswu/mkswu, conf [CERE TE
9,

- DESCRIPTION="<text>”: 4 X—I D&BH, O ICFED £,

. PRIVKEY=<path), PUBKEY=<path>: 24 # & JFEAE
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- PRIVKEY PASS=<val>: $ED/XXT7—R (B&HMH)

openssl M Pass Phrase Z# DX EEWLE T DT, pass:password, env:var 1 file:pathname @O &
nhHvEEZET, pass Penv OBEMMOTOCIICESNAZANAHBDEFITDTTlile ®EITITHL
X9,

. ENCRYPT KEYFILE=<path)>: BE=1{v D

6.4.9. Armadillo OO T F+A4 X—Y L BFpEEA conf 7 71 ILZHIRT

LTOAT73>H mkswuconf ICRETETHEITH, desc 77 A IICHREANEETI,
swdesc_option TEEIT S E T, BolfEVWAZ ULIBER mkswu OBETIS—Z2HALEITOD
T, BERIFEERERALTLIEE W,

- swdesc_option CONTAINER CLEAR: f Y A h—JLE&nfz$ s3> T+ & /etc/atmark/containers/
*conf ZI NTHIBRLUE T,

CDATaVSHEBIIPIELEEZEZI TSV, BEDERTIE. AEICB A X—VIZEE
NICHIRENEXITDTIDATY 3 v ZRET DREIRHD T HA,

6.4.10. SWUpdate R{TH/ETROEE Z2EET %

UTOA7Y3>iE Armadillo E® /etc/atmark/baseos. conf (C. Il Z (£ MKSWU POST ACTION=xxx &
ULTHRETDIENTEEXY,

ZDHBEIT swu ICRESNRITNIE Jetc DRETEITINETIODT, PV h~—0 77 /HEREL
TW3 Base OS D7y 77— N CHEMEDZEEIFTIEET T, swu ICRHEDA T a YNRESI NG
BRIBREINEATVIUIBESINTIDT, —RNGEESHAETYI,

- swdesc_option POST ACTION=container: A>T F+DHD T Y 77— N EICBEFHZITVWETA., O
VTFFORBRETET Y ITF— T BIBE. Armadillo-X2 BRI Ic IV T FH T 2 BiEH
IEFET,

. swdesc_option POST ACTION=poweroff: 7v /F—KEICIv v NT IV ETVWET,

- swdesc_option POST_ACTION=wait: 77v 77— NEICEHEMNICEESIXTON T, REZEKFICT v
7TF—rPEHINET,

- swdesc option POST ACTION=reboot: 7 A JLNDRREICRULE T, 7V I T7—MDRICHEHL
x99,

. swdesc option NOTIFY STARTING CMD="command”, swdesc option NOTIFY SUCCESS CMD="command”,
swdesc _option NOTIFY FAIL CMD="command”: 77v 757 —hk%EA VX ~—)LA, RIHUIBEE KK
UTeiBBICETEINS IV RTY,

ONYRZRTIZBET, PV r—ayP1—H—Cr7y 77— hZH5E2IENTEEXT,
LED T&15t %%I% /usr/share/mkswu/examples/enable notify led.desc [CAHHELTHDET,
6.4.11. desc 7 7 1 JLEES!
6.4.11.1. fl: sshd ZB%IcT %
/usr/share/mkswu/examples/enable sshd.desc Z&5ZICcUE T,

desc 77 1L ZwRET SRENH D XEALBDDRRBZEIBESNIBAICEEL TS ES L,
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swdesc_option component=extra os.sshd version=1

#f add your public key in enable sshd/root/.ssh/authorized keys

enable sshd.swu Z{ER L ZF L 7=,

[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/enable sshdx .
[ATDE ~/mkswul$ cat enable sshd.desc

if [ -z "$SWDESC_TEST” 7J; then
grep -qE ’ “ssh-’ enable_sshd/root/.ssh/authorized keys ¥
|| error "Add your keys in enable sshd/root/.ssh/authorized keys”
fi
swdesc files -—dest /root enable sshd/root 0

swdesc_command "ssh-keygen -A” ¥ (2]

"rc-update add sshd” (3)
[ATDE ~/mkswul$ cp ~/.ssh/id rsa.pub ¥

enable _sshd/root/. ssh/authorized keys (4]

[ATDE ~/mkswu]$ mkswu enable sshd. desc (5]
Enter pass phrase for /home/atmark/mkswu/swupdate. key:

(1)
(2]
©
4]
(5

BODONAMBEEGEELET, T7AINNDA TS 370D T enable sshd/root ¢ Lo MDD
BEZDXEZX /root ITERESINE T,

BEEIIEICHLWH—N—DENZTDSHRVELSIC, 7Y 77— MNORIC—EERLEI,
P—EXZBHMICLET,

BROAMEZIEESINIBICEBLE T,

ARXR=IZEHRULET, /KR T—RIFFEAFED/XXT—R T,

6.4.11.2. #: Armadillo Base OS 7w 77—k

e

22T, 76.23. Armadillo DYV 7 R Yz FEEILRT B, TAA Y Y RAFLEIFOEIL R THERL
77N EERULEXT,

/usr/share/mkswu/examples/0S update.desc ZEZ|IcUE T,

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/0S update.desc update-[VERSION]. desc
[ATDE ~/mkswul$ vi update-[VERSION]. desc
# uboot image can be generated with atmark imx-boot script

swdesc_uboot imx-boot armadillo x2 0

#f base 0S is a tar that will be extracted on a blank filesystem,
#t after copying just a few key config files.

#
# 0S updates are only installed if version is greater than previous update
#f so if you install your own updates atmark-techno provided Armadillo Base 0S
#f updates might not get installed
swdesc_tar "baseos-x2-[VERSION]. tar.zst” ¥ @
—-version base os [VERSION] (3]
[ATDE ~/mkswul$ mkswu update-[VERSION]. desc @

Enter pass phrase for /home/atmark/mkswu/swupdate. key:
update-[VERSION]. swu Z{Em L & L 7=,
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(1) imx-boot TEJLRUfcA X—IZFEVNET,
(2) build-rootfs TEJLRUTcA X =Y ZFEVWET,

O N—IVavHENBEZEULNAYAR—ILENEBADT. RED/etc/sw-versions ZHERL
TEYIICKREL TLEE W,

O (A—VEERLET, /N\AT— RIFTEBROBED/CZT—RTT,

6.4.11.3. #l: swupdate_preserve_files T Linux 71—=XILEAD Armadillo-X2 [AlF D1 X —
JEAVAN—IT BHE

Armadillo-X2 BT D7 v 77— Kh A4 X—JIC Linux A—XRILHEENTWET,

swupdate preserve files Z{#E->T. UTOOAYYRTA Y AM—I)LERBICREDH—XILZEZIE—LT
BHRITELAWESICLET,

[armadillo ~1# echo 'POST /boot’ >> /etc/swupdate preserve files
[armadillo ~1# echo *POST /lib/modules’ >> /etc/swupdate preserve files (1
[armadillo ~1# persist file /etc/swupdate preserve files (2)

(1) swupdate preserve files |C /boot & /lib/modules Z{EEIT D LDICEBMULET,
O ZHEULLREIF7AILERELET

/usr/share/mkswu/examples/kernel updatex. desc D &£ S5 I
update preserve files.sh DANJI/IN—T., NN EZBHHEHMWIC /etc/
swupdate preserve files [CEBIMTZZENTEET,

[ATDE ~/mkswul$ cat example. desc

swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” —-- ¥ (1
"POST /boot” ¥
”POST /Llib/modules”

QO XJVUVTNODKRARMERT 2155 & /usr/share/mkswu/examples/
update preserve files.sh ZZB L TLZE L\,

Armadillo Base OS O A—X I Z=BOMERLEWGEIEECRA Y 7 KD
—del A7V TITZHIRT B ENTEET,

[ATDE ~/mkswul$ cat example. desc
swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥
—-del ”POST /boot” ”POST /Llib/modules”
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6.5. swupdate_preserve_files [cDWT

extra 0s D7 W ITF—KTrootfs ICT77AMINZMEIT D ENTEXIN. RO OS 7y TI7—k
DRRICHIBRES NS AEENH D £,

T7A4)LNTIE /etc/atmark &, swupdate . sshd PRy NT—JDEREZREL XTI NZENUN
FaAE—hTEtA,

FSTRHRWI 7AILEEHT BEITIE /etc/swupdate preserve files ICEREHULET, 6.4.11.3. i
swupdate preserve files T Linux A—XJLBAD Armadillo-X2 AT DA XA —J AV A ~—=)LF 3

AE—DIAIVTIck>T UTOENDZFERL TSI W
1. BICT77MI)ZTHT S

COBE. 7Y ITF—RNIBENCT7AILEIE—UZF T, baseos DA X—IEREL swu I
P ITF—=KUIEEWI70ILZZHLTWTH, 2DT771)LH Armadillo Base OS IC&%Fh
BWDTHNISEBERL 7y ITTF7—KNTEZET,

l: echo ”/root/.profile” >> /etc/swupdate preserve files
2. POST DF—"7—RDERICEHIT S

COBE. Py 7TF—hORBTIAEY—U%EJd, Armadillo Base OS IC&FEN T2 771 T
HNE. AV AM=ILEICAE—UTHRESNBVNDTIE—DIA IV I 2T 50LET,

FOIAE—DIBEICTONDEZDT. AUL7YITF—RNTT77AINOEENTEE A, 7V TT—
NZRIF T, baseos DAAXA—IEBA VAR UTHS DT 7AINEEFIEHIENTEXT,

fl: echo "POST /etc/conf.d/podman-atmark” >> /etc/swupdate preserve files

6.6. SWU A X —IJ DA DHER

mkswu --show [file.swu] © SWU A1 A=Y DRNBEMERITDIENTEEXT,

HBHlE desc Z7AIICITWETH, ZDOXF desc 777 EUVTHREATEEFBADOTHESRALE
LTHRFEVLIEEL,

[ATDE ~/mkswul]$ mkswu --show enable sshd. swu
enable sshd. swu

#f built with mkswu 4.1
swdesc_files —-dest /root enable sshd/root
--version extra_os. sshd 1

(encrypted)

swdesc_command ssh-keygen -A &8 rc-update add sshd default
--version extra_ os.sshd 1

6.7. SWUpdate & Hﬁ%ﬂst:o W<

mkswu ——init OFICES{LZ=BTRIC &lE AES T 71 I ZBS{LULE T,
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REFDHON TS SWUpdate DEESLIFIY Y RP XY T7—4Z & sw-description 7 7 1 JLIZHES
ftENTEBA., FDIH. BIEDESIL (HTTPS TXET BRE) ZES I EZHERUET,

6.8. Web Ul 5 Armadillo Z&v b7 v 79 % (ABOS Web)

ABOS Web (&, Web 735 7% h 5 Armadillo DEIERTE = 1T S #EET. ABOS (Armadillo Base
OS) ##EH I 527D Armadillo [CHIGEL TWET,

FifllE. M3.8.1. ABOS Web &1F1 ZZR L TLEE LW,

6.8.1. ABOS Web TlgTEaWZ &

ABOS Web &, ABOS O Linux DOY Y Ry T J)LOIRIEICEEL < BRWATH., fBEIC Armadillo
DYy N7y TEFTRZADZEEZBHICLTVWET, ZDHD,. Armadillo DEIERTEZ T OMEEET
IS, BERTELNDZ &, fc& ZIE. Armadillo DEIEIREEZER LD T BZZ &ldE. TEFH A
5[, Armadillo 24 V7 —XXy "D SRTEERIET S, VE—MREETEZFEA, EF2VT0D
HahsS, ABOS Web (&, EU LAN A S DERLUMNZIFMITRWLSICEELTWETD,

ABOS Web TTZ% Armadillo DEREICDWTIE, 76.8.2. ABOS Web DX FEHEE—EBE L RTEF
&, #2BLTLLiEEW, HH. ABOS Web | OSS TRHL TWEIT DT, IRED ABOS Web ICH
WEREHEE R, CENTEELU CH#EEEINT 22 & HHEETT,

6.8.2. ABOS Web D& EE—E L REFIH

HRE. v hT7—27I1CBULT ABOS Web TEHEETZESDIELLTOEHDTY,
- WWAN %%

- WLAN £%7%&

- BERRE BXYNT—UA4 V5 —T7 1 —ADXKE)

. DHCP H—/X\—2%7F

- NAT B%F

- VPN %%

INSIEDOVWTIE, 838 . XY NT—UKE] THBALTWERTDT, 2E55%ZSBL TSI,
Xy NT—o 9 H ABOS Web IZLL TOBEE > TWE T,
COAVTTER

- SWU A YR K==L

PV —=3VElFDA4 5 —T7 2 —X (Rest API)

RETIE. IN5DRY NT—VLNDREEBEBICOWTHBNULET,
6.8.3. A+ EH

ABOS Web 5 Armadillo @OV 77+ Z—8XRRUL T, AVTFTF T E&ICKEE - EIEZITOZED
TEZE9,
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ABOS Web O by IR—=I W5, "AVFFEE"Z7UvI93E, 690 AVTFFEE, OH
HICBBLXT,
| 4

=

BEDI YT FHIER

AXTHE A A=3% AT—=82A

®  abe-gw-container localhost/aBe-gw-containerv2.2.0  running

abos_web_openvpn localhost/alpine_openvpn:latest exited

6.90 AV T+ EHE

COEMETIE. ABOS LICH2AVTFETICDOWT, A XA—=ILZPYaVvr+4. HEREEZ—8Bx
RUET, AVTFFO—EBRTIETERLLOAYTFHICH LU, EEIEFEIE. LY, AT FHS5HEA

SOV DRREZTOIENTEXRY,

r3.8.10.3. VPN RE, ICEEHDEED., VPN EHZRET 5 &
abos_web_openvpn @AY FFMMEFRINET, VPN EfiHIE. 2D
AT FHIEREICR>TRD, OV TFFHEIYTFEEBEER TS

k9 %5&. VPN SR hE s,

6.84.SWU 1 VX k=)L

ABOS Web 75 PC £E® SWU « X—3% HTTP #—/{—LE®D SWU « X—3% Armadillo i >
AR—ILFTBZENTEET,

SWU 1 X—=JIZ2WTHE, 3232 SWU 1 X—Y&ld 2BRL TS,

ABOS Web @ kv IR—I 5, "SWU 1 YA h—JL"27 Uy F5E, TR 691. SWU VR
k=l OEEICEBLET,
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mkswu --init TYERL L 7 initial_setup.swu Z 4 > X b —JIL LT
L2

SWU 774 ILAH

SWU 774
IPAIVEER | RIRENTLE LA
SWU URL A
SWU URL

https://download.atmark-techno.com/armadillo-iot-a6e/image/baseos-6e-late

K691 SWU 1 >YX k=)

CDEMETIE. PC LD SWU A/ X—=I T 7A0)LFF. HTTP H—/\—LED SWU £ X—=I T 74
JLD URL Z3IEE L T, Armadillo IE14 YA KN—=ILT 2 EMTEZXT, Armadillo DY T Tz 7D
7y 77— KNBICERDICTSERE TERT % initial_setup.swu »', £7Z Armadillo [cf YA M=) &
NTWRITFNIE, "mkswu —init TER U 72 initial_setup.swu Z4 VAR —=JLLTL I W, " &EWS
Aye—IZBEHELEICRRLET,

SWU £ X—I DA VAN—)LEIEEETIT DHFICIE. ETRRAERIOTEZRRULET, "IRED
SWU TEBEEINTWEA/N—Y 3 V"Bicid. ABOS DY 7R 7AViR—X Y NDEZEIE/IN—Y 3
ViR E—EBRRIULET,
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BWED SWU TEEINTWSNRN—-Yay

=t T H=ig

base_os 3.18.2-at.0.20230723
boot 2020.4-at14
extra_os.a6e-gw-container 22

|- > =IO
) )

E6.92 SWU EBNRY 777 IVIR—XRXY hD—EXRR
6.85. 77V —gyv@ElTDA T —7 x—X (Rest API)
AVFTFPRI7Y T DS ABOS Web D—EFDHEEEZFERTE X,
6.8.5.1. Rest APl AND 7V ERAEDEE
Rest APl & ABOS Web ®/t27—R & Rest APl BD h—4 Y TRIESNE T,

e, BRAURBRY NT—JICHHIRENTTEDE T, MHRETE. A—Y TRy ADOS5DT
Otl@ﬁﬁq’e‘rb’Cb\iﬁ'o BA—Y7XYMADIP ZPRLADS T I LA LIEWGEERENHET
I REAZEIF 3.82. ABOSWeb NDF7 IR ZZRUL TSV,

BYUYIIZANILITDOE S SHOD Authorization Ny ¥ —TERIFEINFET -

. Basic (JXXAJ—REZEE) :curl @ -u :<password> ZTEREFRIAE T Y, <password> DX FFE ABOS
Web TEEUE/XXT—RTY,

. Bearer (h—%7 >E85F) :curl @ -H "Authorization: Bearer <token> Z=TCEIEFPIAET Y, <token>
I& /api/tokens TH SN UHER U XFITT,

Klee b= VICIBERBRETEE T, Adnin TERSNIEh =TIV EINTDA VT —T z—ARIC
TIECATEXRIN —HOA VI —Tx—AUNMERLLBWERRZEDA VT —T7 2 —AICRERHE
RICHZ/HON—T 2 ZERLTLIZE W,

h—2>DEEIF ABOS Web @ TEREEE) XR—ITITAXT:
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Rest APl hb—49>—K
Token ID HERR

- 35ac39a8-1eeb-4bb2-84d2- Admin
® ch542cdbc873 [ ]

5c426¢eb-8fch-4e54-9ff6-

80aba50935ee [ ] Reboot, NetworkView

X 6.93 REEED Rest APl h—7 v—EFRK

ABOS Web @ /X{—23 > 1.2.3 BIETIE. Token ID D#EICH BT ) Y
TIR—R7ZA43>0 Vv 09250 ) Yy TR—RICAE—FBHENT
EEI,

=

6.8.5.2. Rest AP| ERFIDEIHRSEHE
% Rest APl OERHIZHBBELE T, FERFITIEUTZARE L TWVWET, :
. ABOS Web IC https://armadillo. local:58080 T 7V tXULZET,

- TAUTH ) IRIEBZ#IC ABOS Web THERULIcb—7 VR ELE I, Il : AUTH="Authorization:
Bearer 35ac39a8-1eeb-4bb2-84d2-cbh542cdbc873”

ccurl AV Y REZEIT S0, UTDKSIC alias ZERAULET -

[ATDE ~1$ alias curl rest="curl -k -H "$AUTH” -w "¥nhttp code: %{http _code}¥n” ’

RIBDESCLTVWET, L. AT ZERLICWEERUTOLSIC

CDETHETBHITIE, curl DA T avic -k ZEEL CiEHEZ &
Z RELTEL,

[ATDE ~]$ openssl s client -showcerts —connect armadillo. local:58080 </
dev/null 2>/dev/null | openssl x509 -outform PEM > abosweb. pem

[ATDE ~1$ CERT="$PWD/abosweb. pem”

[ATDE ~1$ alias curl rest="curl -H "$AUTH” --cacert "$CERT” -w "¥nhttp
code: %{http code}¥n” ’
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6.8.5.3. Rest APl DA Hh &EHA
AV =T 2 —AD—ITIFINTGA—=FZEBDEDNHD XTI, /INTX—FMHB5HE(F json (Content-

|CE%

Type % application/json [CERET D) & form (F7#JL MDD application/x—www- form ur lencoded T
DINTGA—=H) OEESTHMHEARETT,

AV =T 1 —ADHEINH BB EE json object THASINE T, SHED/N—I 3> 7 v 7T json
object D F—H'E Z%T“”’lib\zb’)%t,&) tﬂbéntﬁ%kfi?%iﬁ‘\ FZDORICERLTLIZS W,

IS —®DIiFEI json object D Terror; F—CXFFIDITZ—MNEHINTWET, http DRFT—
YAOA—R$H 50X ITED ET,

IZ5—0Df:

[ATDE ~]$ curl rest -X DELETE https://armadillo. local:58080/api/tokens/
3b2d830d-2f64-4¢76-9e59-316da82eefc4

{"error”:”"No such token”}

http code: 500

6.8.5.4. Rest APl : h—¥U VEHE
=V VEBDRODA VY —T 1 —RBUTDEEDTY :

N—o>v—8&

GET ”/api/tokens”
MHEIERR: Admin
INTX—%: L
HA: b= YUK

[ATDE ~J$ curl rest https://armadillo. local:58080/api/tokens
{"tokens”:[{"token”:”35ac39a8-1eeb-4bb2-84d2-cb542cdbc873”, "permissions” :[”Admin” ]},
{"token”:"5c426ce5-8fcb-4e54-9f f6-80abab50935ee”, "permissions” :["Reboot”, "NetworkView”]} 1}
http code: 200

- b= VEUE

GET ”/api/tokens/<token)”
HEHEFR: Admin
INTA—=%: &L

HA: b= 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

- M= VER
POST ”/api/tokens”
MHEIERR: Admin
IS A—%: 5 LT permissions R Y X N (R WEEIE TAdming TERENET)
HH: EREhic bh—2 ViER
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[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

N—UUiRE FEUVRWERIEBED N —I Y TERINTETD)

POST ”/api/tokens/{token id}”

HEHERR: Admin

IS RX—%: 5 L\ permissions R XA M (BWBSIIRELEEA)
H: IRENER SN =7 VIBER

[ATDE ~J$ curl rest -X POST -d permissions=Poweroff -d permissions=ContainerAdmin https://
armadiLlo. local:58080/api/tokens/3b2d830d-2f64-4e76-9e59-316da82eefc4
{"token”:"3b2d830d-2f64-4e76-9¢59-316da82eefc4”, "permissions” :["Poweroff”, "ContainerAdmin”]}

- =7 VHIER
DELETE ”/api/tokens/{token id}”
HEHEFR: Admin
INTAX—%: 8L
Hh: #EL

[ATDE ~J$ 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”
MHEHER: Admin
INT A —%: password T/\W ¥ 2 FHDIA T — KXZFEFH hashed=false NEZESINTWDIHE
[EFXDXFFY
H: #EL

[ATDE ~]$ PWD HASH=$(openssl passwd -6)

Password:

Verifying - Password:

[ATDE ~]$ echo $PWD HASH
$6$LuXQduN7L3PwbMaZ$txrw8vLJqEVUreQnZhMOCYMQ5U5B9b58LOmpVRULD i VCh2046GKscq/

xsDPskjxg. x8ym@ri1/8NqFBu. . IZEO

[ATDE ~]$ curl rest —--data-urlencode "password=$PWD HASH” -X POST https://armadillo. local:
58080/api/password

http code: 200

6.8.5.5. Rest APl : SWU

- AV ARN=)LEH SWU D/IN— 3 VEREE
GET ”/api/swu/versions”
MHEIERR: SwuView
INTA—=%:8L
H73: Swupdate ODE/N—Y 3 VIER
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[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

- PYTIT—RNAT—% ABE
GET ”/api/swu/status”
HEHERR: SwuView
INTAX—=%5: 8L
H 5 rollback ok: O —JL/Nw ZIREE (false DIFHIE rollback T TWET),
last_update timestamp: UTC D unix epoch (#F TDH). last update versions: RFD T v
TTF— R TEHSINN—=Y a3 VER (AVR—RV N = [EFEION—Y 3y, BEHEDO/N—Y 3
Ve BHEICFEULRED LIV R—KXY NDOFEE null TRESINTWVWET)

[ATDE ~]$ curl rest https://armadillo. local:58080/api/swu/status

{"rollback ok”:true,”last update timestamp”:1703208559,” last update versions”:{"custom”:
Cnull, ”54”], "extra_os.custom”:[”53”, ”54"]}}

http code: 200

- SWUZ7 707y 7O0—RTA VA=)
POST ”/api/swu/install/upload”
HEHERR: Swulnstall
JXZ X —%: multipart/form-data T swu D#xri%
H 7 swupdate 7OEZXDHA (stdout F£/zld stderr), £lEF7 v 77— 7O0CADHEAHR
T—% X (exit_code £7=ld exit _signal)

[ATDE ~1$ 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 % URL T A M=)l
POST ”/api/swu/install/url”
HEHERR: Swulnstall
INTA—=%:url=<SW =4 >O0—RKRTE3 URL>
H 7 swupdate 7O XDHA (stdout F£/zlE stderr), F£lelEFF7 vy 77— 7O0CADHEAHR
T—4% R (exit _code £/=ld exit signal)
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IS PR

[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 Llines notify] : No base os update: copying
current os over¥n”}

D (&)

{"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

6.8.5.6. Rest APl : OV FFigfE

- AVTFI—E

GET ”/api/containers”

WEHER: ContainerView

INGA—%5: &L

H77: £3A>F7F D id, name, state, command, image ¥R

[ATDE ~]$ curl rest https://armadillo. local:58080/api/containers

{"containers”:
[{"id”:”02616122dceabbd75c551b29b2ef54f54e09f59¢c50ce3282684773bcobfb86a8”, “name” : "python_app
7 "state”:”running”, "command” :["python3”,”/vol app/src/main.py”], " image”:” localhost/
python_arm64 app_image: latest”}]}

http code: 200

- AV FOJRE

GET ”/api/containers/{container}/logs”

HEHERR: ContainerView

JXZ X —%: follow=true (podman logs -f & EKDR)

H73: podman logs 7AtEXADHEA (stdout K7zl stderr), Xreld7y 77—~ 7OEADHA

AT—% X (exit _code £zl exit_signal)

[ATDE ~]$ curl rest https://armadillo. local:58080/api/containers/python_app/logs

{”stdout”:”Some message¥n”}
{"exit_code”:0}

http code: 200

follow=true %z {59 %4l
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[ATDE ~]$ curl rest https://armadillo. local:58080/api/containers/python_app/logs?follow=true

{”stdout”:”Some message¥n”}
Ctrl-C TKT

- AVTHEH
POST ”/api/containers/{container}/start”
HEHEPR: ContainerAdmin
INTA—=5: L
B EU

[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/containers/python_app/start

http code: 200

- AVTHEL
POST ”/api/containers/{container}/stop”
HEHEPR: ContainerAdmin
INTA—=5: L
H: #EL

[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/containers/python_app/stop

http code: 200

6.8.5.7. Rest APl : v N —URE
- RY NV ER—B

GET ”/api/connections”

HEHERR: NetworkView

INTA—=5: &L

B Ry MU=V ERE—8 & SEHO uuid, name, state, ctype, H11lE device BIR

[ATDE ~]$ 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”:”529ec241-122-4cb2-843f-

ec9787b2aee7”, "ctype”:” loopback”, "device”:" 0"},

{"name” :"podman@”, "state” :"activated”, "uuid” : "be4583bc-3498-4df2-

a31c-773d781433aa”, "ctype”:"bridge”, "device” : "podman0”},

{"name” :”veth0”, "state”:”activated”, "uuid” :”03446b77-b1ab-47d0-98fc-

f167c3f3778a”, "ctype”:”802-3-ethernet”, "device” :”"veth0”}, {"name”:”Wired connection

2”7, 7state”:””, ”uuid” :”181f44df-850e-36¢c1-abad-6e461c768ach”, "ctype” :"802-3-ethernet”},
"name”:"Wired connection 3”,”state”:””,”uuid”:”e4381368-6351-3985-

babe-2625c62b8d39”, "ctype”:"802-3-ethernet”} ]}

http code: 200

(O U L R IR U L (R O

- Ry ND— U EREMES
GET ”/api/connections/{connection}”
WEHERR: NetworkView
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IS X —%: 8L (URL @ connection (& UUID ZF7fcld & CERTHE
H: RO EESR (Network Manager @ 70/8F )

[ATDE ~J$ 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",”802 3-

ethernet.port”:””, "802-3-ethernet. s390-nettype”:””, "802-3-ethernet. s390-options”:””, "802-3-

ethernet. s390- subchannels” 77 "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” :”18d241f1-946¢-3325-974f-65cda3ebeeab”

, "GENERAL. VPN”:”"no”, "GENERAL. ZONE” :””, "IP4. ADDRESS[1]”:”198.51. 100. 123/16”, "IP4.DNS[1]”:”192

.0.2.17,7IP4.DNS[2]7:7192.0.2.2”, "IP4. GATEWAY”:”198.51.100. 1”7, "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,
= 1@@","IPG.ADDRESS[1]":"fe8@::211:cff:fe@@:b13/64",”IP6.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”, ”connection. id”:”Wired connection 1”,”connection. interface-

name”:”eth0”, "connection. L Lldp” :"default”, ”connectlon.llmnr”:” 1”7, ”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".””,"connectlon.stable—

id”:””, ”connection. timestamp”:”1703208824”, "connection. type”:”802-3-

ethernet",”connectlon uuid”:”18d241f1-946¢-3325-974f-65cda3ebeeab”, "connection. wait-

activation-delay”:”-1”,”connection.wait-device-

timeout”:”-1", "connection. zone”:””, " ipv4. addresses”:”198.51. 100. 123/16”, ” ipv4. auto-route-

ext-gw”:”-1", 7 ipv4. dad- tlmeout” ”-17,”ipv4. dhcp-client-id”:””, ”ipv4. dhcp-

fadn”:””, ”ipv4. dhcp-hostname”:””, ”ipv4. dhcp-hostname—-f lags”:”0x0”, ” i pv4. dhcp-
iaid”:””,”ipv4.dhcp-reject- servers” 77 7 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-

[N LEL I ]

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-
fa|l":”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" ”0”,”ipv4. routes”:””,”ipv4. routing-rules”:””, ” ipv6. addr-gen-

mode”:”euib4”,” 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—-
fall".”yes”,”ipv6 method”:”auto”, ”ipv6. 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
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CRXRYRND—VEROEE
PATCH ”/api/connections/{connection}”
HEHERR: NetworkAdmin
INZ X —%: Network Manager TiRE R RE/RE
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

6.8.5.8. Rest API : EE&|fH

- s
POST ”/api/reboot”
MHEHERR: Reboot
INTX—%: 8L
Hh: #EL

[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/reboot

http code: 200

- {21k
POST ”/api/poweroff”
HEHERR: Poweroff
INTX—%: 8\
Hh: #EL

[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/poweroff

http code: 200

6.9. ABOSDE m'5 ABOS Web D BEZ{ERT %

ABOSDE [T lc”d ABOS Web DIEHREVSCEIEZITDO &N TEEY,
- Armadillo ® SWU \—Y 3 v %ZEET %
- Armadillo D3> 7+ DBEHRZIWEFT 2
- Armadillo DAY FF%ZkLH - 1T 3
- Armadillo DAY 7+ OOV ZEBEBT %
- Armadillo i SWU Z4 Y X ~—JLF 3
ABOSDE (& ABOS Web @ Rest APl ZBBWTEEZT> TWEXRI DT, ABOS Web [C/XRXT—RK

TAJA YN TEDRETHLIUENH D XI, ABOS Web ANDOT 1 >V %Z{T> TWEWEE(IF T3.8.1.
ABOS Web & (31 ZZ&Z&ICLTLIEE W,
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ABOSDE h5 ABOS Web O#E%FHT B ICIHEEZTONRD Armadillo 2RI ZHENH
DET, X 6.94. ABOSDE T O—AHILEx Y hT—2 Lt®D Armadillo ZXF¥+ >33, OFRETHEHE
NTWBRY>E Yy o332 ET, O—HILERY hT—2 T ABOS Web H&ifEL TULV3% Armadillo
HBAFXF VT VITBIENTEXT, fcfeL. ATDE DXy hT—27% NAT ICERE L TWBHEEIE Armadillo
MURAMRRESNFEEA,

ABOSDE EXPLORER
" MONITOR

Armadillo on the network is not found,
50 scan Firsk.

Scanning Armadillo on the network

6.94 ABOSDE T O—AJILRXYy k77— E®D Armadillo #X*v> 93
ABOSDE n5 ABOS Web [C#1® TEEZ1TO K. ABOS Web [BEICHERT OO N—U V%

FKITULEXT, ZDfch. ABOSDE Tid "X 6.95. ABOSDE @ ABOS Web /XX T — R ABDEE O
£5IC ABOS Web /XA T—RZROSNETITD T, BEUL/NNRAT—RZADLTLLEE W,

Password

Enter the ABOS Web password (Press 'Enter’ to confirm or 'Escape’ to cancel)

6.95 ABOSDE @ ABOS Web /XX 7 — R ADEH

6.9.1. Armadillo ® SWU X—Y 3> ZzEBIT 3

O—AILxy hT—2 LD Armadillo ZXF+ > Uizglc. T 6.96. ABOSDE T Armadillo ® SWU
N—=Y 3 VB, OKBETHENTWEARIVEI Yy IF52ET, EIRU Armadillo ® SWU
N=I gV aRBITRIENTEET,
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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

6.96 ABOSDE < Armadillo ® SWU /X—Y 3 v &EE

6.9.2. Armadillo D> T FDEHR=EEET S
O—AIxYy hT—2 LD Armadillo ZXF+ > ULictgic. "X 6.97. ABOSDE T Armadillo ® 3>
THERERE, OFRBRTHENTWSERIVEIUYvITB2ET, BIRLE Armadillo D a> 57
DIEREETEET, RASNDAVTFOBRIILUTOED &b ET,
. state : AV T FHEBFPDIFEIL running. IV T HHEILEFDIHE(E exited
- image : AVTFTDAA—=IE

- command : VT FEIFICEITLTVWEIATYYR
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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

6.97 ABOSDE T Armadillo ® 2> FFiEHR%=EE

6.9.3. Armadillo DAV T} %icE - E1LT 3

A—AIL%Yy hT7—27 LD Armadillo Z#ZXF+ > Liz#lc. "X 6.98. ABOSDE T Armadillo ® 3>
THERE, OFRPETHEENTWERYVYEIYYITR2ET, BRULOAYTHEREH TSN
TEXYI, AVTFERETELFHIE AV TF D status ' running ICELLET, £, "X 6.99.
ABOSDE T Armadillo @AY 77+ % &Ll DHRBRTHENTWEIRYVZ I Uy I35 &T, &R
UlcAYTF&EIETZ2ENTEERT, AV T FHFZEILETELHEIEI 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

6.98 ABOSDE T Armadillo ® J> 7 7% tEl

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

6.99 ABOSDE T Armadillo ® > 5>+ %{&1E
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6.9.4. Armadillo 2> 7+ 007 ZBET 3

X 6.100. ABOSDE T Armadillo ® > F+0O7 %88, OFRBRTEHIENTWBERYIVEI U Y
J93cET, AVTFAPHALEOTZREBIT B ENTEEXT, O VSCode DFFARNITF«
FICHMINET, AVFFAMMEHO7Z2HA L TOWARWGEIEERRINE 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

6.100 ABOSDE T Armadillo ® Ay F o047 #8458

6.9.5. Armadillo I SWU Z24 YA k—ILT %

O—AILExYy hT—2 LD Armadillo #XF+ > Uiz#ic. T 6.101. ABOSDE < Armadillo Ic
SWU ZA4 YA R=)by OFEBTEHENTWSERYVEI Y YU F52ET, BIRU Armadillo [
SWU ZA YV AR=ILTBENTEEXFT, SWUAVXRM=)LOOZE VSCode EE FEFD OUTPUT
ICRREINFEY,
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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

6.101 ABOSDE T Armadillo I SWU Z1~YX k=)L

6.10. VPU ¥ NPU ZfERHT %

VPU ¥ NPU B EZFES 7 U — 3% ATDE L THET 2HE®. Armadillo Base OS £®
AV TFFHNTEIESEDHEE. 21477 % ATDE L TEIRTZRENHDEFT, CZTIEZFDFIE
[CDWTEHRBULEY,

¥ 13.343. 7O0XRAVICMIVBZATZVEAVAN—=ILT 3 OFIEEZEH L TENTLIEEI U,
6.10.1. Armadillo NEZADTHDZATZUAAXA—IBERT S

BTFIRRITHRBTIH. HERETTA T UAX—IH Armadillo ICESAFEFNTWET, T Do,
CCTHBEIZIFIEEIZATZVUET Y ITF—RTBIBEY. 716.22.1. 7T—hTF« XUV DER, Ficld
3.25.1. 918311 VY AR —=ILT 4 R DR DFIBICKE S TT A RITAX—I%ERT 2IH5EICHE
ERDXEY,

R6T FATFVAA—IEZAHEHDEGT

& BE
Armadillo-X2 Rt v h(XE) 2GB) AX2210-U00DO
Armadillo-X2 & /R— R (XEJ 2GB. X kL —2 10GB) AX2210-U00Z
Armadillo-X2 EER—RK(XEY 2GB. AL —Y 10GB. U —ZAD) AX2210-C00Z

Armadillo Base OS tO YT F+RISFHIATESZ M A —IEZFERULET,
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[ATDE ~J$ cd at-imxLlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibimage

6.102 51475V A4 X—=IERY —ILDEFT
VPU ZFEARAULRWSEE. —-without-vpu A 7Y 3 V&M IFTLREE L,

[ATDE ~1$ cd at-imxlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibimage —-without-vpu

K 6.103 54 75 UA AXA—=IERY—ILDETT (VPU BREDIHH)
RINETIT D E imx_libimg EWS T 7L ILHBERSINET,
6.10.2. Armadillo IEZA1 7o VA X—IBEZAD

Armadillo Base OS £, 76.10.1. Armadillo NEZALHDSA TSI VAX—I%ERT D, T
ERL U Tz imx_lib.img % eMMC @ /dev/mmcblk2p4 /\—F « ¥ 3 VIcEZIAHE T,

ROAY Y RiE. imx_libimg »Y /tmp I35 % H5EDERTHITI,

[armadillo ~1$ umount /opt/firmware

[armadillo ~]$ 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

6.104 SA T VA A—IHBEZIAD
EXAHDTET U, Jopt/firmware Ic¥ OV MUE T,

[armadillo ~]$ mount /opt/firmware

®6.106 S 75 U/)X\—F 44 3>DIYI>V
6.103. SA TS VA A—=ID/I\—I 3 V%HERTS

Armadillo ICEZAAESATIVAA—IDIN—I g3 ViE. ROOAXY REETIT B ETHERT
=X9,

[armadillo “1$ cat /opt/firmware/etc/imxLlib version
2.2.0

K 6.106 514735 Y/IN—Y gy DiER

ci

X 6.106. 1472 YIN—I 3V DMER,) IC&B/IN\N—Y 3 VEERAEID.
SATSUAAXA=IDIN—=I 3N 220 LIEDBEEDHERETT, T4
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To2UAA=IDIN\—=Y 3220 KEDIFE. /opt/firmware/etc/
imxlib_version 7 7 1 JLISTEEL EE A,

6.10.4. AV TFANS 54 T35 UZFERT B DESfF

AVTFANS ATV EFERTZEOICE. AV TFHERRKICTA 75 OGMZHAERYT 20E
nNHOET,

podman start DAV T F AV 7« 7IC add volumes AX Y RTIT7—LTz7hEZAFTFhTWS
T4 LU MY (Jopt/firmware) %Z. add args T podman run @ ——env A 7> 3 (ICZA4 TS5 U DI %
BEULET, ROBITIE, A>T F+A A=Vl Debian(bullseye) ZFIFBLTWET,

1. Jopt/firmware ZE9 A>T+ 7 17D

[armadillo ~]$ vi /etc/atmark/containers/container_name. conf
add_volumes /opt/firmware:/opt/firmware:ro (1

add args ——env=LD LIBRARY PATH=/opt/firmware/usr/lib/aarch64-linux-gnu (2]
set_image docker. io/debian:bullseye

set_command sleep infinity

[armadillo ~]# podman start container name

Starting ’container_name
5c2078ff7d54082c1d18b6c4f026c36675328ceableebalab1b27145df18d72a

(1) add_volumes T /opt/firmware ZE UL X9,

(2] —env |C LD_LIBRARY_PATH Z$EE L. AYTFROFZ TV T—23vhs3473 VY
JTEBEDICLET,

RiT, AvFFIcAy 4> L. Jopt/firmware/usr/lib/aarch64-linux-gnu/imx-mm AD < >R Y
)

2V > % [usr/lib/aarch64-linux-gnu/ [IC{ER L £ 9,

[armadillo ~1# 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

6.107 imx-mm ANDOY YR w7 UV I ERT S
PET, AT Fh o047 EFERTEDLSICHRDET,

at-debian-image DAV 7 FZHEMAT BFGICIE, BHEPY Y INITIC
ERENTWET DT add volumes 123 TSA TSV EFEZIET,
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6.11. VILFATF 4 7TF—5&K>

6.11.1. GStreamer - NILFX T4 77 L—L"T—7

6.11.1.1. GStreamer - YILF AT« F7I7L—LT7—7 &lF

GStreamer [, A=YV —XADVYIFAT 4 FIL—LT—U T, NSRIAT A4 T VIR
BT TS 7A VY ELTEBMTESLSICB>TED, ZERBEADT—FZRSIIENTEEXT,
GStreamer TIRS T ENTEBZT—F 74—~ v hO—flZ FEICRULET,

- AT F 74—~ v ki mp4, avi, mpeg-ps/ts, mkv/webm, ogg

- BEI—7v 7. H264/AVC, VP8, VP9

- EEI—Fv7: AAC, MP3, Theora, wav

- BT #—~ v k: JPEG, PNG, BMP

- ANY—=Z>7: http, rtp

GStreamer Tld. YILFAT A FPTF—5Z AR U—LELTRWVWET, ANY—LZRI/NATS4

VDRI, TLAYNEREENZIBEMNEZRNL. ThoE2B8EEbE3 2T FO—RKy»PITyd—
RiZEDMBEITWNET,

6.11.2. GStreamer TRV T+ & EKT %

ZDEICHIF S GStreamer DETHE T Yy kN —TFT 0 / DMEHT B debian 1 X—I D SER LT
AVTFFRHRTETIBDCEEZBELTCWET, T TR 7Y RMNYN—ITI7/DEERETZIAA—-—IH5]
VT FEERLE T, COAMAXA=JICELTIE T6.25. 7Y MY—0FT 07 /hBEITEZIAA—I%FES
H#SBLTLIEEWL,

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

set image at-debian-image

set_command weston —--tty=7

add _devices /dev/dri /dev/galcore

add devices /dev/mxc_hantro /dev/mxc hantro vc8000e

add_devices /dev/ion

add devices /dev/input /dev/tty7

add_volumes /run/udev:/run/udev:ro

add volumes /opt/firmware:/opt/firmware:ro

add _args --cap-add=SYS TTY CONFIG

add volumes /tmp/xdg_home:/run/xdg_home

add args ——env=XDG RUNTIME DIR=/run/xdg home

t A ASHEAVFFRT video3 ELTREZFT

B RZABHAASICE>TEDYETOT, BOOREILHDET
RELTLLEIWN,

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

6.108 GStreamer (119 3DV T FHERHI
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AV TFFATIEREYIC GStreamer #44 YAM—I)LULE T,

[container /]# apt update
[container /1#f apt install gstreamer1.0-imx gstreamerl.0-imx-tools ¥
gstreamerl,0-tools gstreamerl.0-plugins—good gstreamer1. 0-plugins-bad

6.109 gstreamer O VXA ~k—JL

Ric, AVTFFHRTEHEARRZTOEODDTAV by TRIBEZEEUE T, < I Tld weston ZiLE)
LEd,

[container /1 weston ——tty=7 &

6.110 weston DECE)
~tty=7 DA T 3 VIFEHERRICERT S tty DEZFZREL TS,
Ric, BEREZHENT BDICHER pulseaudio ZHEEENL 9,

[conteiner /]#f apt install pulseaudio
[container /1#f pulseaudio --start ——exit-idle-time=-1

6.111 pulseaudio DFCE
HEICED, GSreamer Z AV T FARTEITTESZLIICKRDFT,

6.11.3. GStreamer /X1 751 > DETH
INA T4V DERITEZLTICRULED,

[container ~1#f gst-launch-1.0 filesrc location=X7 7 4 JL/XR> ¥
I gtdemux name=demux@ demux@.video @ ! h264parse | queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 ! queue ! beepdec ! autoaudiosink

6.112 GStreamer DOE{T4l

GStreamer DINA 754 d. YT IVAI ) T MDA TEX DB EICEITWET, GStreamer D
BILXAYIMNEYIINRZUVZ7MNADIAY Y RZR/HETZIENTEFTFT, BXHBEWEL T,
GStreamer D/X\A 724 VF ) ZES>TREILXAY N EEEFXRIN, Yx)LRAVVTNE Ty Z=E
WEd,

LEEBIE. GStreamer OF/\y 7 /7O YAEYRADINY RZ4 Y —)LTHS gst-launch-1.0
> TEBALFE LD, GStreamer 5175V EULTERMHESINTWS T8, GStreamer Z{E-> 7z
NIVFATF« 7z BEO7 7)o —2a 7O I AICHEAAD I ENTEETT, API 7 TU T —
a3 YRR 17 I)iE. gstreamer.freedesktop.org @® Documentation X — ¥ (http://
gstreamer.freedesktop.org/documentation/) N 5SBIT 2 ENTEZXT,

Armadillo-X2 ML TW3% SoC TH 2 iMX 8M Plus 1. #EOFI1—K/ZT>1—K%&21T5 7
$®D Video Processing Unit(VPU) EEIEN2ER 7Oty U ZEHL TWET, Armadillo-X2 (Ti&.
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ZD VPU Z#FERI B7=HD GStreamer TLAY IR VYA N=)LEnTED, UTogERI—FTv Y
TEAALCY CPUDN T A —Y VA EZRET CERLLHBEOTFTI—R/ZYA—RBTRIET,

- FOA—RARERI—TvY
- H.264/AVC
- VP8
- VP9
- IVA—RAERI—TVY
- H.264/AVC
DBEOETIE, chs0od—7v7Icdd % GStreamer ODERTHIZHBENULET .

FETEFOI—FT Vv ILUANDEDTH > THTFTI— R/ I— RIFFETTH. FDOHEAIE CPU
EESRY TN TFUIBERS>TULES D, YRATLAEEDONRN T ATV AIFETULET,

6.11.4. BhEzHEET S

GStreamer ZfERA U TEBIEZBET 2 HDETHZ. SEZEATVIHBEEEATVWRWEIE
D2BOICDODVWTRULET, VPU T/\N—=RT 77 I1—R%Z1TD GStreamer TL X> k& LT vpudec
HEESIENTEET,

6.11.4.1. H.264/AVC BIBE1ZB49 %

[container ~]# gst-launch-1.0 filesrc location=<7 7 4 JL/RR> ¥
I gtdemux name=demux@ demux@.video 0 ! h264parse | queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 ! queue | beepdec | autoaudiosink

6.113 H.264/AVC EIEIOBA(ZEFH D)

[container ~1# gst-launch-1.0 filesrc location=X7 7 4 JL/XR> ¥
I gtdemux | h264parse ! vpudec ! queue | waylandsink window-width=1920 window-height=1080

6.114 H.264/AVC EBIEOB4E(EF%U)
6.11.4.2. VP8 BlEIZB4£Y %

[container ~1#f gst-launch-1.0 filesrc location=X7 7 1 JL/XR> ¥
I matroskademux name=demux® demux@.video @ ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 ! queue ! beepdec ! autoaudiosink

6.115 VP8 BhEIOBE(EFH D)
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[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SR> ¥
I matroskademux ! vpudec | queue ! waylandsink window-width=1920 window-height=1080

6.116 VP8 BhEIDBLE(EFFGL)
6.11.4.3. VPO BliEizB4£9 %

[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 demux@.audio 0 ! queue ! beepdec ! autoaudiosink

6.117 VPO BIBEIOBAE(EFHD)

[container ~1# gst-launch-1.0 filesrc location="7 7 4 JL/SNZ> ¥
I matroskademux ! vpudec ! queue ! waylandsink window-width=1920 window-height=1080

X 6.118 VPO BIEDBL(TF%L)
6.115. ANU—=VIF—HZEBETS
GStreamer ZERAULTRXY N T =7 LICH28E T 71 )L HTTP XU RTSP TR NU—IVJH
H£925ETHZRLET, VPU T/\—RDU 77— R%fT>S GStreamer TL X~ k& U T vpudec
ZHESIENTEFT,

6.11.5.1.HTTP A RNU—Z27

[container ~1# gst-launch-1.0 souphttpsrc location=<&fiE 7 7 1 JLD URI> ¥
I gtdemux name=demux demux. ! queue ! vpudec | queue ¥
I waylandsink demux. ! queue ! beepdec | autoaudiosink

B.I1TOHTTP ANY—I VT DBE(EFHD)

[container ~1# gst-launch-1.0 souphttpsrc location=<&fiE 7 7 1 JL®D URI> ¥
I gtdemux ! queue ! vpudec ! queue ! waylandsink

6.120 HTTP AR —Z VI DBAE(BERL)
6.11.5.2.RTSP A R —= %

[container ~1#f gst-launch-1.0 rtspsrc location=<EjE 7 7 1 JLD URI> name=source ¥
I queue ! rtph264depay ! vpudec | queue ! waylandsink source. ! queue ¥
| rtpmpdgdepay | aacparse | beepdec | autoaudiosink

6.121 RTSP A NU—Z VT DB4E(BEHD)
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[container ~1#f gst-launch-1.0 rtspsrc location=<EhE 7 7 1 JLD URI> ¥
I queue ! rtph264depay ! vpudec ! queue ! waylandsink

K 6.122 RTSP A NU—S Y/ DBLE(BERL)
6.11.6. USB A XS5 DBRZRRT D

GStreamer @ v4l2src TL XY h%&ES 2 & T, V4L2(Video for Linux 2) /N1 X & L TEEX
NTWBIAATTNAADNSHRZIRBETEX T, EOT/N\NA ANSMEZEIFTT 2h\E. v4l2src T
LXYK~D device ZONT A ICTINART7AINBEIEEIT DI ETEETCEZEXT, UVC it USB
HAAXASHREEFERIC v4I2src TI/RS T ENTEDD T, T TIE USB AAXATHSDMEERTRT HE
THERULED,

MAT, AAZOMICINA 7 BERLTWT, ARICNTIIDOSDEEHEANTBIEEDOHAERLT
WET, ETHHRDOTI/INA X7 74 )L /dev/videol DEBDP. #t#EY 1 XTH S width ¥ height DfE
ERTIZIRBICE > TERDAEENHGDEFIDT, BEEZEL TSI W, £, /dev/v4l/by-id
TALIMNJDOTIC, H#HELTWSBAXTEZDMF W /dev/videoN NDY YRy UV IRHDET
DT, TINAREUVLTENZIBET DI EHAEETT,

[container ~1#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 pulsesrc ¥
I audio/x-raw, rate=44100, channels=2 | autoaudiosink

6.123 USB WA SH5 DIRGBRR(EEH D)

[container ~1# gst-launch-1.0 v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
I waylandsink window-width=640 window-height=480

6.124 USB 1 X 50\5 DMMRRR(FAERL)
6.11.7. USB WX SH 5 DIRIRZ FRE T %

GStreamer @ v4l2src TL XY K &{ES Z & T, V4L2(Video for Linux 2) T/NA X & L TEEZ
NTWBAXZTNAZANSHRZRE TEEXT, EOT/NA ANSKMERZEIST 2hE. v4l2src T
LX> KO device ZANRT A ICTNA AT 7A I BZIEBET DI ETEETEET, UVC ity USB
AASHRELERRIC v4I2src TIRS CEMTEZDT, I TIEUSB AIXSHSDIRERE 7 71 )L\
RETDETHE. MEERRUBHDSEBICT 71 IILNRET DETHERLET,

MAT. AXZOMICIA T BEHREL TVWT, BEROFRFEAKICNYNAIINS5DEREFES MP3 ALY
I—RUTRETZHEEDOHAHRLTVWET, ETHFRDOT/INA X7 71 )L /dev/videol DEPH©. it
B+ XTH3 width ¥ height DEIFETIIREICL > TERZTBEENHDEFIT DT, BEEE
LTSV, Ffe. /dev/val/by-id 7« LY MUDTIC, L TWSAXZEZDOR W /dev/videoN
ANDY YR Y IU D IRBEDFETDT. TINAREVLTEFNEIBET D EDARETT,

A T4 MZIERFIC EOS ANV N ZHITT 5K SIC, gstlaunch-1.0 XV Ric-e A 7¥ 3> %
HFTWET, TVI—REKTIBICIE. Ctrl-C T gst-launch-1.0 Y Y REEFEIELTLEE LY,
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6.11.7.1. H.264/AVC T#HEHI %

VPU T/\—=RJx7T>I—R%Z{T>5 GStreamer TL X~ k& U T vpuenc_h264 ZfE> Z &EMNT
£,

[container “1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

I queue ! vpuenc_h264 | h264parse | queue ! mux. pulsesrc ¥

I audio/x-raw, rate=44100, channels=2 | lamemp3enc | queue ¥

I mux. gtmux name=mux ! filesink location=./output.mp4

6.125 USB 1 X 5H° 5 DiRtRZ H.264 TIRE(BEEH D)

[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 ¥

I filesink location=./output.mp4

6.126 USB 1 X 5H\5 ORGR%Z H.264 THRE(FHER L)
- RREFEZRFFICTTS

[container ~1# 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 ¥

| 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

6.127 USB WX D5 DREZRRLEBNS H.264 TRE(FFH D)

[container ~1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

| tee name=t1 | queue ! vpuenc_h264 | h264parse | queue ¥

I gtmux ! filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480

6.128 USB I X ZH 5 DBEZERTR LB S H.264 THRE(FFRL)
6.11.8. Video Processing Unit(VPU)

6.11.8.1. Video Processing Unit & (&

Video Processing Unit(IXT. VPU) & iMX 8M Plus [cE&E T\, BEOI>YI1—K/F
O—RAONBERO 7O Y Y TY, BIEOIYI1—R/FI—RNBIZ. YXATLICETZNTSZZEN
%<, XA CPU THEBETSEVATLEED/IN T A—X VY ANETLET, VPU 2FIFETE &
TYRTLEHEDNNT A=YV R%EET I ERL, BEDIYA—R/FTOA—RUBETS 2N TE
x99,

VPU DG L TWB T A=< v MMIUTDED T,
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IS FafR

PO =L TWBE T A=< v k

- H.264/AVC
- VP8

- VP9

IV LTWE T A =TV b~

- H.264/AVC
6.11.8.2. VPU D ft#k

- H.264/AVC 7O2—%—

# 6.8 H264/AVC 71 —% —1tt#k

Profile High. Main. Baseline
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
. VP8 F3—%—
% 6.9 VP8 FO—4¥ — i
Profile -
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
- VP9 F1—%—
% 6.10 VP9 71 —%"—{ti%
Profile Profile O, 2
Min resolution 72x72
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 100 Mbps

- H264/AVC T>1—%—

%= 6.11 H264/AVC T 1—4%—#%

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
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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

6.12. 7EF7Z IV Ir—>aveRTI5

CDETE. PYNY—0FT0 /D RHFEITZTFTEFZ V-3 VICDODWTCEBLES, TE7Z 7Y
T—=23aviEGUI PTVT—23 >y THBIH. TARATLAZERLTWBIRENHDET, TEF
TV —o g3 aEERTITZEODOAVTFAAX—=IELT, PYNIY—0TFT 7 /DI Z2IVT7FH41
X—IEBELTVWET, O X—JICEALTIE 625 7Y hY—0F7 0 /HEHRT A XA—V%
S5 ZSBULTLIEEL,

Fle. Xy IT—I DAY AN=ILITIET 7 AL MD tmpfs DBENDRWVWD T, H5H U abos-
ctrl podman-storage --disk T podman @ X kL —>% eMMC (ZYIDEZ TSI W, R D5
fe5 g tmpfs ICR> TLEE W,

6.12.1. AV TF RT3
FEFTVT—vaVvERTTRHODAVTFEUTOLS ICERLET,

FEFZIVS—oavidGUI 77U =3y THhdiedH, £ITRIT Ny TRIEBELZIIET DZNED
HDOFEI, < ZTIE weston ZiREILE Y,

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

set_image localhost/at-debian-image: latest

set_command weston --tty=7

add args -ti —-privileged

add _args ——env=VIV VX ENABLE CACHE GRAPH BINARY=1

add args ——env=VIV VX CACHE BINARY GRAPH DIR=/var/cache/armadillo-demo—experience
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add _volumes /sys /dev /run/udev /opt/firmware

add_volumes cache:/var/cache/armadillo-demo-experience
[armadillo ~]# podman start demo app

Starting ’demo_app’
b984a8cdf88539c32241618baf45651c92ab9318d82e1a7fbf2adcOcha315efd
[armadillo ~]# podman exec -it demo_app bash

[container /1#

®6.129 FEF 7Y —y 3 Y ERTT 2SO0V T F{ERH
6.122. TEFZ IV T —> 3y F v ZEET B

TEFZ IV vFvziReg LIS, BROTEZ ) r—>avEorErZ 7V o—>3
VOIVFYHLEHTEXRIT, CDTEFZSVIT—2a3 VI FviEGU 7JL—ALT—7 & U T Flutter
ZFERALTWEY, TEZ7 7V I5—ya >y I 0FvDY—AO—R&, apt source TEUST 22 &N T
FEER

[container /1#t apt install armadillo-demo—experience
[container /J#f demoexperience

K6.130 TEFZ IV T—2 a3y I VF v DiEE
UTDESBTTTr—arvhiEgLET,

Armadi llo Demo Experience
Multimedia
Board
Machine Learning

FEDY—RA—FIEATFOITY K% ATDE THT$5IETRIETEEY,
[ATDE9 ~1$ apt source armadillo-demo-experience

ERAOATTUDSEBULWTEZ TV T —2 a3 v Z2EUTET,

Armadi Llo Demo Experience
Tensorflow Lite

FEDY—RI—KREUTOITY K% ATDE TRTTBZECRETIET,
[ATDE9 ~1$ apt source armadillo-demo-experience
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TS PR

Armadi Llo Demo Experience

object detection
NPU % {58 L it i 7€

T ——
object detection

e}

£
FEQY—R1— FRUTDOITY K& ADE THRTF 2 & TRETEET,
[ATDE9 ~1$ apt source armadillo-demo-experience

BARETZZVT—a Vi, ATO &) MYV TREAITZIENTEET,

FEFZ IV —3 3 vIclE TensorFlow Lite & NPU Z{#EHT3HDOH
SFENTWVWET, TensorFlow Lite & NPU %#iKk> 547> D/IN\—I' 5
ik ->Tlk, TEFZ IV = a3 VDR IEULKEELRBRWSENH D F
o UTDIN—I 3 VICHE>TWVWBZEEZERLTLIEE L,

K612 FEFZIVr—a VEMHEDEHICRERIN—Y 3V

Ry ir—3I% MHEN—-I 3>
tensorflow-lite 2.8.0 Mk
python3-tflite-runtime 28.0 M E
tensorflow-lite-vx-delegate 2.8.0 Mk
tim-vx 1.1.39 MLk

ENXyTr—IDN\N—=YaviE, AVFTFFRTUTOIAY Y REZETITS
& CTHERTE=E I, LTI, tensorflow-lite ®/N\— 3 > HEZERT B4
T,

[container ~1# dpkg -L tensorflow-Llite

Desired=Unknown/Instal l/Remove/Purge/Hold

| Status=Not/Inst/Conf-files/Unpacked/halF-conf/Half-inst/trig-aWait/
Trig-pend

|/ Err?=(none)/Reinst-required (Status,Err: uppercase=bad)

[1/ Name Version Architecture Description
- - - -

ii tensorflow-lite 2.8.0-1 arm64 deep learning framework
for on-device inference

6.131 Ky Tr—IJDN—=IaVZHRI S

N—I3VDEEEmIZLUTWRWESIIE., apt update & apt upgrade
ERITLTTPZ Y 77— b ZITo>TLEE L,

6.12.3. mediaplayer

mediaplayer [FEBZBEET D77V T— 3> TY, H264, VP8, VPO TI Y I— KNI hicEiE
Z74ILTHENEE., BEOTI—RIC VPU MMEDLONET, File XZa—m"5, BELEEWEHET 71)L
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ZBERTDIENTEEXT, COF7TUT—raviE, GUI ZL—ALT—7 &L T wxWidgets ZfEFH
LTWET,

i m| MediaPlayer wxWidgets Sample - o x

File Controls Options Debug Help

< > [1] > {( 1

Size(x,y):0,0 Position: 0:00/ 0:00 Speed:0.0x State:Stopped Loops:0 D/T:...

FEHHEAULZWES(E. pulseaudio 1 Y A M—=)LU TR T Z2HENHD T,

[container /]# apt install pulseaudio
[container /1#f pulseaudio --start ——exit-idle-time=-1

6.132 pulseaudio O > X h—)L & iCH)

6.12.4. video recoder

video recoder (& gstreamer ZER U THX TN S DR ZIRBE T DI ENTEEXT, ZDH,
DT IVr—yavHERT SHIciE. Armadillo RMEICH X S 2 FEHRTI2DENHD £T, HX
SHERINTWS & Video device DIBEE THAZEZRBIRTEDLSICHBDET, I ATERIRL.
Start R Y&\ T LRV 1 Y RUDNKRREINITENDFEBREINE T, P SV Tr—2a >y EDTFIAMRY
J RlclE, Start RY VEFUZE = ICHENT S gstreamer DAY Y RERRLTWET, 7FA K
My 7 ZADABIFF—IR— R THREARETT, COF TV T—ravid, GUI ZL—LT7—2&0LT
wxWidgets ZERL TWET,
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zzzzz

VAR EDAASRETCABICEFHHRE LILWEEIL, 76.12.3. mediaplayer; #ZRBL T
pulseaudio Z#2EL T2 E LY,

6.12.5. led switch tester

led switch tester (& Armadillo &{&_E® LED & SW1 %> 7 U —3 3> T9, LED Ry V%
9 Z&T Armadillo &REED LED @ =47 - BT ZHER T2 ENTEFT, Armadillo KELD
SW1 g &7 U T—23>0D SW1 SADORRINEINT 2 EEHRBTEET, D7 YT —
vavig. GUI Z7L—LA7—2& LT wxWidgets ZERALTWEY,

6.12.6. rtc tester

rtc tester (& Armadillo &k E®D RTC (XU THROERER K CBEN TS 7 IV r—3> T
T WLV —ENSHAMERZED, Time ICREULLVWEZZEAALIE. Set Ry Vv %&#T & RTC I
ZOHARMNERESINE T, Get Ny VZiHT &, IRAEDHKZ RTC hhoFAH7 TV or—> 3> kI
RERENET, cOF77UT—aviE, GUI 7L—AT—27& LT wxWidgets ZERLTWET,
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RTC TESTER VIEW.

6.12.7. object detection demo

object detection demo [FAX ZH 5 DHRICKT U TYHRZBHZIT>7 7)o —23>TT, NPU
ZEALTWSORRICHERTHZITAET Y. BEDOLAICIIFRHEL cPEzBECHUAT RIS 1.
AEICIERBBLUIMED IR ERATHIRREINET, COFTVIT— 3V IidEREBEDOS1A1T S
') & LT TensorFlow Lite ZFERALUTWET,

EEY BH1IC. BEL Python 2475V %A YA N—ILTBRENHDET,

[container /]# pip3 install pillow

X 6.133 pillow O >~ A h—)L & Bl

Object Detection Demo x

CDOFPTVT—=23VEAXTTNAAELTT I AL KT /dev/video2 ZERLEXT., BEVLDIR
BICK>THDAR S TINA RCKRE LIEWEEIE. UTDT7 7ML ZEEL TS,

[container /1# vi /usr/share/armadil lo-demo—experience/resources/demos. json

. (B
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{"Machine Learning”:[{
"Tensorflow Lite”:[{

"name”: "object detection demo”,

“executable”: "python3 /usr/share/armadillo-demo-experience/AI-demo/object detection/
detect usbcamera.py ——model /usr/share/armadillo-demo—experience/Al-demo/object detection/
detect.tflite ——labels /usr/share/armadil lo-demo-experience/Al-demo/object detection/
coco_labels. txt --camera id 2”, (1)

"compatible”: "armadillo-x2”,

"description”: "This is a simple object detection aplication that used NPU and TensorF Low
Lite on the Armadillo-X2 board.”

}]
H

6.134 ETATFT/INA ADEE
(1) --camera_id DEZREICEDLETEELXT,

6.12.8. pose estimation demo

pose estimation demo [FAAX T ICM S Tc A\MIDZEBZHEL TRRI D7 ST —23 2T, NPU
ZEALTWBIHERICEBHEEZTAE T, HEULCEBRAYOLICERTRREINET, 2D
F7Vr—oa v idlmEED >4 7> & LT TensorFlow Lite Z#ERALTWEY,

Pose Estimation Demo

COF77VTr— 3V EERES U THSEHEICRENRRS NS X TYERIOH 1 2EEHLDD T,
2 BEMUEDRE TIE 5 MIBETHENRRENET, Kfce AXZTTNNARELTT T 4L MT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTT/NA RICEKRE LIcWHEEIE. UATDOT7 71
EEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo—experience/resources/demos. json
1 (HB8)

{"Machine Learning”:[{

. (BR)
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"name”: "pose estimation”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/pose estimation/
pose estimation.py ——model /usr/share/armadillo-demo-experience/AI-demo/pose estimation/

posenet. tflite -—camera_id 27, (1)
"source”: "”,
”screenshot”: "pose _estimation_demo.png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple pose estimation aplication that uses NPU on the Armadillo-
X2 board.”
H

H

6.135 EFAT/INA ADEE
@ -camera_id DEZREICELETCEELET,

6.12.9. image segmentation demo

image segmentation demo [EAAXZICH ST AID TAME L TREB S NICBB(EI AV M) =
HELTRRIZ 7P TIVT—23 > TY, NPU ZFEALTWSOESRICEBHEEZITAER I, #HEL
FEHEBIEAYD LEICEDEBETCERTRRINET, COF7TVTr—yavidBREZTOZ177Y)
& LT TensorFlow Lite Z##ERALTWE Y,

Image Segmentation Demo

FPS(inference only): 13.77

CDTFIVT—oaVEAAXATTNARELTT 74 LT /dev/video2 ZFERLEYT, HEVLWDER
BICK>THIDOAAXAZFTNNARICEKELEWESIE. UTOT7 74N EZZEELTLEE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
: (AR
{"Machine Learning”:[{

. (BB8)

"name”: ”image segmentation”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/image segmentation/
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image segmentation,py -—model /usr/share/armadillo-demo-experience/Al-demo/image segmentation/
human_segmentation. tflite —-camera_id 27, (1)

"source”: "”,

”screenshot”: ”image segmentation_demo.png”,

"compatible”: "armadillo-x2”,

"description”: "This is a simple image segmentation aplication that uses NPU on the
Armadi llo-X2 board.”

H]
H]

¥ 6.136 ETHATINA RADEE
@ -cameraid DEEBEICEDETCEELET,

6.12.10. super resolution demo

super resolution demo (E7 X 5 DIERDOFRER 50 x 50 E7 EILD#EE%Z 200 x 200 2 =)LIC
RIRE% EIFTRRT D BRI 77U —> 32T, NPU ZFEARAL TWBHEEICBREEITA
9, COTFFVT—aVidBBEEDS17>') & LT TensorFlow Lite ZHERAL TWE T,

EEA L HsafEmET 200 x 200 E7 ILICIEA UK. BEEA THWBEE T 200 x 200 £
TILICUIEBREE T,

Super Resolution Demo

COF77VTr— 3V EERE U THSEEICRENRRS NS X TYIEIOHK 1 2EEHLDD T,
2 BIEMEDRETIE 5 MIBE THENRRENE T, Kfce AXSTTNNARELTT T 4L AT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTT/NA RICEKRE LIcWHEEIE. UATD7 71
EEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
 (488)

-{"Machine Learning”:[{

 (488)

- {

"name”: ”"super resolution”,
"executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/super resolution/
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super resolution,py —-model /usr/share/armadillo-demo-experience/Al-demo/super resolution/
super_resolution.tflite ——camera_id 27, (1)

"source”: "7,

”screenshot”: ”super_resolution_demo.png”,

"compatible”: "armadillo-x2”,

"description”: "This is a super resolution application that uses NPU on the Armadillo-
X2 board.”

H]
H]

6.137 ETATFNA RDEE
(1) -—-camera_id DEZRBEICEDLETEELX T,

6.12.11. hand estimation demo

hand estimation demo [FH A ST > e AMIDFIEZHRH LU TEFDOEEEFOERERFICRRT
3277)—3>T%, NPU ZFERBL TWRIcOBERICFEREEXTAET., BEULFEOMESEE
BRIEFIED LICERTEREINET, COF7FUTr—y 3 VIdEmEED >+ 7> & LT TensorFlow
Lite Z#ERA L TWEXT,

Hand Estimation Demo

palm_detect FPS(inference only): 43.048
hond_landmark FPS(inference only): 79.53 8

D7 7TVT—2 3V RS L THSEEICREDRRE NS X TYEDAK 30 MEELINDTT,
2 BUBROREETIE b WRETIRENIRTRENE T, fce AATTNARELTTT7AI LT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTTNA RICEKRELIEWHESRE. UATDO7 71
ZEBELTLLLE W,

Lcontainer /I# vi /usr/share/armadillo-demo-experience/resources/demos. json
()

%"Machine Learning”:[{

()

- {

"name”: "hand estimation”,

"executable”: "python3 /usr/share/armadillo-demo-experience/AI-demo/hand estimation/
hand_estimation.py —-landmark model /usr/share/armadillo-demo—experience/Al-demo/hand estimation/
hand. tflite ——detection model /usr/share/armadillo-demo-experience/Al-demo/hand estimation/
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palm, tflite ——camera id 2”, (1)
"source”: "7,
"screenshot”: "hand estimation demo. png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple hand estimation application that uses NPU on the
Armadillo-X2 board.”
1]

1

X 6.138 ETAT/I\A ADEE

(1) -—-camera_id DEZREICEDLETEELX T,
6.12.12. screw detection demo

screw detection demo (FAA FICH >RV ZRE U TEFDEBRERRNT D7 TYT—2 30 TY,
Fle, BEHOKRZESIHNASRXIYDRIZHAD, ULEWNMEULTTHNIXHRE. FRUNEERTHEEZH W
F9, BE/NSA—FIFAYY RSA V3K TIEENRETI,

NPU ZFEBR LU TWBHERICRIDBREZTAE T, REURXIOEEIGTRI D LICERTERR
ENEd, COT7 V=3 VidEmEED T4 7> E LT TensorFlow Lite Z2ERALTWEY,

11

short screws:

D7 7VT—2 3V RS L THSEEICREDRRE NS X THEDHAK 30 MEELIND T,
2 DEMUEDORE TIF 5 MIBE THENRRENET, Rfce AXZTTNNARELTT T 4T /dev/
video2 ZEALE T, BEVDFRBICL > THDAXZT/NA RITKRELIEWEEIE. UATDT7 7L
ZEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
()

%”Machine Learning”:[{

()

- {

"name”: "screw detection”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/screw detection/

screw detection.py -—camera id 2 --conf thres 0.5 ——iou_thres 0.45 —--len thres 1307, (1)
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””

"source”: "”,
”screenshot”: "screw_detection_demo.png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple screw detection application that uses NPU on the
Armadi llo-X2 board.”
H]
H]

K6.139 RBAV T« T DEE

(1) CDITDEINTGA = HEEEITZIET, 77V5—=a3V0EFNTILET, B/INTAX—%F
DFMIF TR 6.13. RIBRETED/INTA—Y DM #BL TSN,

F6.13 XIBRHBTED/NSA—5 DFHM

IRTA—5% U7

camera_id ﬁ%?étX7%} L&Y, /dev/videoN ® N [CHHH L %

conf_thres Nb*ztﬁﬁbtﬁﬁ@bém@?? ZDIELT DREE®D
YRERIEHBINE T Ao

jou_thres FIUBRHDOBUNBICFERT /T AXA—FTY,

len_thres ROWRIVERBWRIDEREZRETEET,

visualize_score INEEETDE. AINRYERBUICEEEZBBULUED,

visualize_length INEEETDE. RIYORIZHEELET,

6.13. ssh #H < Armadillo Base OS [c7 V7 EX9 3

Armadillo-X2 (Zi& openssh M1 Y AN —J)LENTWEI A, T 7 #J)L KTl SSH B —/K\—hiEH)
LTWERBA

SSHH—N\—%B8ICKRET DL ST DeHicid. UTOOATYREZETLTLEZ L,

[armadillo: " ]#f rc-update add sshd

* service sshd added to runlevel default

[armadillo ~1# persist file /etc/runlevels/default/sshd

[ 2819.277066] EXT4-fs (mmcblk2p1): re-mounted. Opts: (null)
[armadillo ~J# reboot

FEEopITIE. BiREESEBELERENRMEIND L SIC. persist file VY KT eMMC [CEREERTE
LTWET,

6.14. ANV RSAVUDERYRNT—UREZT S

EARMIC, Armadillo-X2 Oy kT —2F%FEIE. 13.8. %y NT—U%E) TRNLIEEESD,. ABOS
Web TfTWEd, LA L. ABOS Web Tﬁfﬁf%?&b\?ﬁ"ﬁ?&*/l\? JREZITWEWGERE
E. ANV RSAUDSRY NT—IDEREETOSEDHARETT,

CZTE, ARYRSAIUDERY NT—U%REITDAECODVWTHALEI,

6.14.1. Emagelaxwvy N7 —7
Armadillo-X2 (&, 1 D® Ethernet R—rHDEHINTWET, Linux h5Sik. ethd [CBEX XY,
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ROTV4AXYRNT—OVERXRYRNT—IFTIAM R

Xy hT—% KXY NT—OFTINA R HERORE
Ethernet eth0 DHCP

6.14.2. IP 7 KL A DR
Armadillo-X2 @ IP 7 RL 2% H#BY 2 cld, ip addr VY REFEALETS,

[armadillo ~1# ip addr
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN glen 1000
Link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid Lft forever preferred Lft forever
inet6 ::1/128 scope host
valid Lft forever preferred Lft forever
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qlen 1000
link/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 28786sec preferred Lft 28786sec
inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope Llink noprefixroute
valid Lft forever preferred Lft forever

K 6.140 IP 7 RL X DHER

inet RS> TWBEFMNIP PRLATY, HEDA VI —T 1 —ADHERRLIEVWEEIZ. UTD
£3ICULET,

[armadillo “J# ip addr show dev eth@
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qlen 1000
link/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 28656sec preferred Lft 28656sec
inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope Llink noprefixroute
valid Lft forever preferred Lft forever

B 6.141 IP 7 R L Z (ethO) D#ESE
6.14.3. * v N T —U DRETE

Armadillo-X2 Ti&. BE®D Linux YATLERK. RYNT—I9A4 V5 —T 1 —ADEKREI
NetworkManager Z{EB U £9, NetworkManager (9 RTDOXY NT—U %R EZXZ AR 3> el
TEEULXT, IX77aVICiE TEDEISICRY NT—=INERITZH. TEDLSICRYNT—2
HERRT BH) &I L. /etc/NetworkManager/system-connections/ I[CEBFEULXT, /. 1 2DF
NARCH U TEHD ARV a Vv ZRFEITBHIEEHEETIN,. 1 DOF/N\A RTHL TEMEICTE
53723kl D2fEIFTY,

NetworkManager (&, ¢ ®D /etc/network/interfaces Zf# > e REAEHHR— M L TWETH,
AKETIE nmeli ZARAWeAEZFRDICHEBMLET,

6.14.3.1. nmcli [cDWT

nmcli (& NetworkManager %9 2D ANV R4 VY =)L T, ® 6.142. nmcli DI~
YRERK K nmcli OEXZRLET, 2DZEMNS, 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 }

6.142 nmcli ®avY Y RER

6.14.4. nmcli DEFWZREWVNA

ZZTlE nmeli D, BERMRENSTZEHRAL XTI,
6.144.1. AxI>a>vD—&

BERFINTWEIXI Y3y O—B%ERTZICIE. ROLSICOAVY RERTLET, @

[armadillo “]# nmcli connection
NAME UUID TYPE DEVICE
Wired connection 1 a6f99120-b4ed-3823-a6f0-0491d4b6101e ethernet eth0

M6.143 IXI>3vD—%&
FrEntc NAME EDWTiE, LU [ID] & UTRIAT 22 & TEET,
6.14.4.2. ARV ¥ a > OEML - E1L
IR0 avEEMET ZICIE. ROLSICATY RERTLET,

[armadillo “1# nmcli connection up [ID]

X 6.144 a7 a>oEWML
AR avzE LT BICE. ROLSICAVY RZETULED,

[armadillo ~J# nmcli connection down [ID]

X 6.145 Jx7 ¥ 3 v OEML
6.14.4.3. XV > a3 > DIERK
ARV aVEERTDICIE. ROKSICATVY REZEITLX T,

[armadillo “1# nmcli connection add con-name [ID] type [type] ifname [interface name]

X 6.146 OV 3> DER

[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&>

6.147 X7 23> 7 71 ILDKHEL

AlD Armadillo-X2 s Ax 73>y 774 )2 AE—UBEIE. OX
723774 ILDIN—Z v a>%& 600 ICERELTLZE W, 600 (T
&HmEH. nmcli ¢ reload ANV RTOARIZ Y3V I 7ML ZBFALE T,

[armadillo “J# chmod 600 /etc/NetworkManager/system-connections/<3 %%
2avIy7AILE

[armadillo ~]# persist file /etc/NetworkManager/system-connections/<3J %
93 vI7rAILE>

[armadillo “J# nmcli ¢ reload

SWU A X—=YZFERLTIXRI Y3y I7MILDOT7 Yy 77— NE2T55E
. swu A AX=JICEHZARI a3V T 7AILDIN—Z v 3% 600
ICERELTHS, swu A X—=IZERLTLEEEI W, 7Y TT7— NETH
IZlE swu M X—=I1ERBO/IXN—I vy auhiEFansdicH,. Lo
YV RETFIBIZFRETYT, swu M X—YICELTIE 3.23. 7v 77—
NEEREICDWTy Z&FICL TS,

6.14.4.4. X7V >3 > DHIER
AV avaHIBRT BICE. ROKXSICAVY RZERITULED,

[armadillo “J# nmcli connection delete [ID]

6.148 Ox 7 ¥ 3 > DHIBR

Zhilc kD /etc/NetworkManager/system-connections/ W AX 73> 7 74 )LbERICHIBRENZE
T AR 3 VDEREBEIC persist file AYY RTXEBILTBIRENH D XT,

[armadillo ~1# persist file -d /etc/NetworkManager/system-connections/{AX Y>3 v 774 ILE>

6.149 OAx7V > a> 7 71 JLHIERKF DK #E{L
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6.1445. BEEIP 7 RLRICRET %

R 615 EEIP 7 FLAREN, ORBICKET 5H%Z. " 6.150. EZE IP 7 KL AKE) TR
LET,

# 6.15 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

6.150 EZE IP 7 K L AKE
6.14.4.6. DNS 4 —/\—%ZEET S

DNS —/N\—%ZEEJ 2%z, "X 6.151. DNS H—/\—0DigE) IERLEXT,

[armadillo “J# nmcli connection modify [ID] ipv4.dns 192.0.2.1

6.151 DNS 4 —/\—0Di5%E
6.14.4.7. DHCP ICERET

DHCP ICREY 2HlZ. "X 6.152. DHCP DFE) ICRLET,

[armadillo ~1# nmcli connection modify [ID] ipv4.method auto

6.152 DHCP D&&%E

-ipv4.addresses DL SIC, 7OANT A BZDIFEHEIC "-" Z[FF35 & THK
/ FEURZ7ONXT 1 ZEIBRITZZENTEET, RMIC"+" 2fHlFDET
TONRT 4 ZEBINTBZIENTEEXT,

6.14.4.8. X7 a v DEEZRIRT %

BN TWE ORI Y3 Vv EBELBE. hESIBELEIRIYa v EBEEMIELL TL
k=1 A

[armadillo ~J# nmcli connection down [ID]
[armadillo “]# nmcli connection up [ID]

6.153 IRV >3V DEEDKRR
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6.14.4.9. TI\A XAD—F&

FINA ZAD—E(T/INA R&, 7147, R, BB IARI Va3 V) &ERIT 3ICE. RDLSICaAvYy
REETULED,

[armadillo “J# nmcli device

DEVICE TYPE STATE CONNECTION
eth0 ethernet connected Wired connection 1
lo Loopback unmanaged -

6.154 /X1 AD—&

6.14.4.10. 7/)\A A Dl
TINA A%ZEEHRT BICIE. ROLSICATY VY REEITUES,

[armadillo “J# nmcli device connect [ifname]

6.155 7/ X DHEfE

2 aVHWETY, "Error: neither a valid connection nor devicegiven"
EWS Ay tE—IMNRRINIHZEICIE. nmcli connection R E TER
BOAXRT a3V HHhZHERL TSN,

/ TINARZERT BICE. BERLELSELTWBT/NA ROBEHBZRIXRY

6.14.4.11. 7/ 2 DYIHT
FINA ZZGWT BICIE. RDELSICIVY RERTUET,

[armadillo “J# nmcli device disconnect [ifname]

6.156 T/ 2Dk

6.14.5. Hix LAN

HiR LAN TEBICBENTENMER LT T, REZEELLEBEE. RIEELcAYI—Tx—X%
BEAWELLTIIEE W,

FAUxy NT—0RICHDBEEEZEE PINGBEZITVWET, UTOHITIE., @EHRD 1192.0.2.20,
EWSIP7RLRAEF > TWSERELTWET,

[armadillo “1# ping -1 eth® -c 3 192.0.2.20 ‘)

PING 192.0.2.20 (192,0.2.20): 56 data bytes

64 bytes from 192.0.2.20: seq=0 ttl=64 time=3.056 ms
64 bytes from 192,0.2.20: seq=1 ttl=64 time=1.643 ms
64 bytes from 192.0.2.20: seq=2 ttl=64 time=1.633 ms
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-—— 192.0.2.20 ping statistics ———
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = 1.633/2.110/3.056 ms

(1 6.157 H# LAN @ PING R

(1) I ATV YTA VI —T I —REEBETEZXY, ethl ZHERIT 21581 -1 ethl ELTLE
U,

BIR LAN LADA V5 —T7 1 —ZANEMEESNTVBBE. L—FT 1
/ TOREBEILED, Ry NT—UBEICER LAN BERSNENSE
DNHDET, REZDIHERL TSI W, BEERICHIR LAN OEFGHER
T DHBEIE. BE LAN BADA 5 —T7 2 — %ML L TR E L,

6.15. ANL—Y DRE

Z ZTlE. microSDHC h—RZzEHKUIESEEZFICA N L -V DFERAEZHBALET, UFEDH
BATIE, BEOBIENFIRERIZAIC. microSD/microSDHC/microSDXC 71— K% microSD h—R &
XL LEI,

6.15.1. ANL—YRICFZIVERT S

Linux T, 727 EBAFERZR I 7AILCT« L7 MNJIE, —DOKRBEICEEHSNTWET, H D
ANL=IFNARADT 7AWV AT L%, CORBEIEMNTSIEE, NOVYRTBHEWWET,
NOYhZETS5aY Y RIE,. mount TY,

mount AN¥ Y ROHBIPLR T A—T v NI, ROED T,

mount [-t fstype] device dir

6.158 mount IV Y RER

-t ATV avickEL fstype ICiE. TF77AINVARTLAIATE2IBEVEX T, 77AINWIRTLIAT
DIEEIFEBARETT, BRUKIBES. mount AVY RIZT7AILYRTLYA TEHRALE T, CDH#
AEBT UHBYREDERIRBRDEFEREADT, BRIICT FAILIY AT LY A TH9h > TWBIHEIXEA
TRICIEELTLEEW, FAT32 771 IV AT LDFZBEIE vfat . EXT3 771NV AT LDIHFEIE
ext3 %?Eibig—o

BE. BALKIEDND® microSDHC A— Rk FAT32 F/zld exFAT
T77A4INIVARATLATITI A=Y RMEINTWLWXT,

device ICld. ARL—IFNARDTNART7T7AINEEIEELE T, microSD 11— RKRD/X\—F «
a3y 1 OFE /dev/mmeblklpl . /X\—F 1 ¥ 3> 2 DIFEIL /dev/mmeblk1p2 &b £9,

dir [cld, AML=ITFTNARDT 7AWV AT LZIYIVVRTBDTA LI MNIZEELXT,
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SD A% —7x—X (CONT) I microSD A—KRZ#EA L, UTICRI ATV REETIT D&, /mnt
T L7 KJIZ microSD I—RDT7 74NV AT LN TV RNTBZENTEEXT, microSD H1—K
RADTZ 7AIVIE /mt T L7 MNIVMUTICRZADELSICEDXT,

[armadillo “J# mount -t vfat /dev/mmcblkipl /mnt
[armadillo “J# ls /mnt

6.159 AL —YDVYI >k

6.15.2. AL —YZR2ICMO AT

ANL—=IEZLICHOANTICIE. PYNITYREWSHEENRDETT, PYVYIYRNEITSOAYY
Ri&. umount TY, A a>e& LT, PUNTIYRULIEWTFNRAM AN TV RSN TWETFTos LY K
EEELE T,

Larmadillo ~1# umount /mnt

6.160 AR L—YDFYIIV K
6.153. ARL—YDN—=FT 1 2aYEEELTAx—Y v b

BE. BALLEDD D microSD A— R USB XEVIF. —DD/NX—FT 3>V &HFE, FAT32
T7AINWNIRATLATTA—=N Yy hEnNTWET,

IN—TF 4V aviEREZLTELUIWES., fdisk AYY REFALET, fdisk AV ROFERFIEL
T. —2DON—=FT 43V TEBRINTWS microSD h—RD/N—F 1 a>%, 2 DICHEIT 306%
X 6.161. fdisk ANV RICKBD/N—FT Va3 VERE, KRULET, —E. BBFEO/N—FT > 3> %H|
BRUTHS, i 724 IUNR—=FT0 a3 yE2_2EFBLTWVWE T, £BDO/X\—F ¥ avicid
100MByte. Z2$HD/IX\—FT 1 2 aVICEDDREZEIDHTTWVWET, LBED/N—TFT 1> 3 >I(d /dev/
mmcblk1pl . =D&IF /dev/mmcblk1p2 &4 D £,

[armadillo “]# fdisk /dev/mmcblk1

Welcome to fdisk (util-linux 2.37.2).
Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

Command (m for help): d
Selected partition 1
Partition 1 has been deleted.

Command (m for help): n
Partition type
p primary (@ primary, 0 extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-15138815, default 2048):
Last sector, +/-sectors or +/-size{K,M,G, T,P} (2048-15138815, default 15138815): +100M
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Created a new partition 1 of type 'Linux’ and of size 100 MiB.

Command (m for help): n
Partition type
p primary (1 primary, 0 extended, 3 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (2-4, default 2): 2
First sector (206848-15138815, default 206848):
Last sector, +/-sectors or +/-size{K,M,G, T,P} (206848-15138815, default 15138815):

Created a new partition 2 of type 'Linux’ and of size 7.1 GiB.

Command (m for help): w

The partition table has been altered.
Calling ioctl() to re-read partition table,
[ 305.798606] mmcblkl: p1 p2

Syncing disks.

X 6.161 fdisk A¥ Y RiIc&kB/IN\—F 43 VERE

FAT32 77 AWV AT LATAML—=IFNA R ET A=y NT B(CIE. nkfs.vfat AT R%&{EH
ULET, Fre. EXT2 ¥ EXT3. EXT4 774NV AT ALATT7A—~Nv I DI, mkfs.ext2 ¥
mkfs. ext3 . mkfs.ext4 ANV RZEERALET, microSD I—RKRD/IX—F 123> 1% EXT4 771)L
VATLATI7A—NY NTB2AXY RFAIZRICRUET

[armadillo “1# mkfs.ext4 /dev/mmcblklipl

6.162 EXT4 7 7 1 IV AT LDIBSE

6.16. Ry v+ —&K>

buttond Y —EXZFEHATZIET, MYVYPF—ANZERNY A - T 2NBEEHEICKRETEZXT,
/etc/atmark/buttond. conf [C BUTTOND ARGS Z38ET B2 & T, BIMEEIEEI DI EMNTEET:

. ——short <key> --action “command” : JZ# L DFXE., ¥—% 1 HURICHTIETERL &RH U
"command"ZETULE T, BHITDIRAERIE --time <time ms> A TSI 3V TCLEEAFETT,

- —=long <key> --action "command” : RIF U D&KE, ¥—%Z 5MWBUKLIF /=51 > T "command"
ZETULET, RIBFLERH T IRERF/EIE —-time <time msd A 7> 3V TCEBOBETY,

-1 DOF—ICX U TERORENFETT ., RIFLDRENER D DI5E. MULTIDOREL L
—EHRVWKBICRESINTWVWS "command" ZE1TUE T, &R TF—ZREL BRI, ¥—Z8
UBEREICIH U e "command" ZX1TUE 9, (Al : buttond --short <key> --action "cmd1" --
long <key> --time 2000 --action "cmd2" --long <key> --time 10000 --action "cmd3" <file> %
EITUIEE. 1 BEAICEET & "emd1'. 2 B E 10 BBAICEET & "cmd2". 10 BZz#Z fc
5 "emd3" ZETLEI),

- ARUREZRBIEE T 255, BHOBEVWREZLICEEL TSIV, 058, 1 WERE
LIcWiga, 18 > 05 WOIRETIEET & 05 MMERSNET,
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. ——exit-timeout <time ms)> : FRF U=BEBDEIC buttond Z=1EL X9, EERFOMICILU 2
WIBSICEZFTT,

- F—DERFED --exit-after A7V 3y : F—D AT Y REETUEIC buttond Z#=F1EUE T,
F—OWHE—EULIERFTULREVWESICEZET,

6.16.1. SW1 OFEHR L &R L O

UTICT 74N ZHFTLLEET SW1 OBBLERBLDOZNZNDFRICOAYY RZRfTSE
BHZERLET,

[armadillo “J# vi /etc/atmark/buttond. conf (1)
BUTTOND ARGS="$BUTTOND ARGS --short progl —-action ’date >> /tmp/shortpress’”
BUTTOND ARGS="$BUTTOND ARGS --long progl --time 5000 —-action ’date >> /tmp/longpress’”

[armadillo ~]# persist _file /etc/atmark/buttond. conf (2]

[armadillo “J# rc-service buttond restart (3]
buttond | * Stopping button watching daemon ... [ ok ]
buttond | * Starting button watching daemon ... [ ok ]

[armadillo “]# 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

6.163 buttond T SW1 Z%>

(1) buttond DERET7 7ML ZRELEF T, ZDHITIE. "L DIFBS /tmp/shotpress (C. 5 #
M EDORBLDIBE /tmp/longpress IcAMEHEALET,

O BEITFAIINERELET,

(3] buttond Y —EXZBEBSEX T, I TREBESEREHRLZ 26, RALZ 1 T U
ESERS

O HEhikEHEEILET,

6.16.2. USB F—M— K DOX S
USB F—7R— RPHDANT/NA RCEHETEET,
1. FNAREEHFLTHS, buttond TF/NA ZZEF—I— RERBLET,

[armadillo “J# buttond -vvv /dev/input/* /dev/input/by-*/% (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
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TS PR

2. USBTFN\ARZNTZEHHDEIT DT,

[78972.130] /dev/input/event2 LEFTCTRL (29) released: ignored
[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) released: ignored
non-keyboard event ignored

[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL
(29) released: ignored

[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored

[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd 4 4 458976:

6.164 buttond T USB ¥F—R—RDA R N &HERT S

@ buttond & -vww TRREADICLT, IRTODFNA RZBELET,

O FEOX—%HEWIE, LEFTCTRL =D D/XRATHR#SnF Ui, —BLEIT S by-id
ABEEZTHEET,

ULERTo EDULRBWVET/NNA RZNUTc & EIC buttond HMMEIEL T

DYAN

-i (inotify) TEEIN TS ANT/NA R &L TEM

[armadillo “J# vi /etc/atmark/buttond. conf

BUTTOND ARGS="$BUTTOND ARGS -i /dev/input/by-id/usb-0566 3029-event-kbd”
BUTTOND ARGS="$BUTTOND ARGS --short LEFTCTRL --action ’podman start
button pressed_container’”

[armadillo ~]# persist _file /etc/atmark/buttond. conf

[armadillo “J# rc-service buttond restart

6.165 buttond T USB F¥—7Rh— RZKS

6.16.3. Armadillo &EIFFICOHNRY VICKRISHT BHE

I

/etc/local.d/boot_switch, start [CEREIEAE ZIEE U fc buttond Z B S B 2REZELH LTI

buttond MEE L TH S 10 MLUAIC SWT Z—HULERFL IS & myapp @]/?d‘@%ﬁj’liltx
USR1 E5%%bD %9 (F7UT—yaVAITESEZELT. TNYTE-—RREICYLE

Armadillo 28Ik icDH. HlE LT SW1 ORBUICKRIST DA EEBNULET,

ETY), SWI1 A Armadillo EERIICHE S N /ziZ& &, buttond DEEI—#E L%ﬁéniﬁ'o

5718

I (85

[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 ¥ ©
—-action ”podman exec myapp kill -USRT1 1”7 & (4]

[armadillo ~]# chmod +x /etc/local.d/boot switch, start
[armadillo ~1# persist file /etc/local.d/boot switch, start

6.166 buttond T SW1 % Armadillo E&ED &35 7 (T 2 BEH

SW1 O A% /dev/input/by-path/platform-gpio-keys-event 7 7 )L®D PROG1 & U TEHT

ISR
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(2] buttond &% 10 B I 2 EKRTUET,
(3) SW1 Z#—ERMULIEEBEICICKRTULET,
(4 H—EREUVUTHESEDIREN WO & EZMIT TNV I TSV REFHULET,

6.17. EIfE D Armadillo DEEZRIET %

ZDETIE. Armadillo Base OS BHEFRZHAAATL I —F — BB ORKLERICRIDBEE O
7742V —=I)L T3 Tatmark-thermal-profiler; [CDWTHBNULET,

6.17.1. BEERAEDEEN

Armadillo FRFEB T ECHERESEENZRESNTVWEITI., TNSIEH < EFTHEEEFICHEMS
[CEXD 1 TR L/t_iﬁAOJE;‘tT& D, BEARICIIBEOEFRDERYHREODEELE TILE
0)7\’\ WwOBDICRSBWEENHD XTI, £/, Armadillo il CPU 73 SoC MMEEDREL L
lciad &, BERNICY Y Y MY OV —<ILY vy N U VBENEE N TWET, ZD7H.
HEMIC X Armadillo ZHAAA TR R ZERFEREDRETEMESIE DD, ERICEEZETAILT
FEARKD CPU XU SoOCRENEDEEXTLENSZH, U—TI vy NT I VIFRISHBRVWH ZHE
NOZHENGHD XY,

Armadillo Base OS ##HEF TE. EEFRD Armadillo DEEREZFZIRE L CSVEATHAT
% atmark-thermal-profiler ZFIfid 32 ENTEET DT, BENEICRITE I ENTEET,

6.17.2. atmark-thermal-profiler Z4 > A h—J)L9 3%

atmark-thermal-profiler (& apk /Xy o —ITREEINTWEXI DT, apk add IV RTAI VX
N—=IL9 22 ENTBETT,

[armadillo ~1# apk upgrade
[armadillo “]#f apk add atmark-thermal-profiler

6.167 atmark-thermal-profiler Z1 > A k=L 9 3%

atmark-thermal-profiler (&7 /\y 7' (&) AE TREBRZ NEXR U E
9 %Y —ILTY, atmark-thermal-profiler (&, ftt® apk /{yor—I&
FkIC persist_file -a AYY RTKFENITA VA R—=ILLTE L Z DA
BETI A, OV DREDHIC Armadillo h'EEE U TWLW5SE eMMC AND
EZAHE/mEIFTBDDT, Armadillo ZHAAALEFZDOERRICEIN LT
FFRICLTHRLLCZEFHEELULE A

atmark-thermal-profiler Z XEMIC1 > A M=)V T 215&F. ERKIC
R THIBRL T EE W,

6.17.3. atmark-thermal-profiler %217 - E1L9 3

'® 6.168. atmark-thermal-profiler Z%£179 %, I[C/RIINXY REETIT S & T, atmark-
thermal-profiler N&{EZ B L £,
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[armadillo ~1# rc-service atmark-thermal-profiler start

X 6.168 atmark-thermal-profiler Z%£179 %

'® 6.169. atmark-thermal-profiler Z{£1t9 %, I[C/RI IV REEXTIT S & T, atmark-
thermal-profiler " &{EZ =L LE T,

[armadillo “J#f rc-service atmark-thermal-profiler stop

6.169 atmark-thermal-profiler ZE1L9 %

6.17.4. atmark-thermal-profiler B’ A0 2077 7 IV 2RI 3

atmark-thermal-profiler (&, >~ X ~—JLE%HL S BEIRICREY CPU &3, Load Average 7
EDE#RZ 30 Mic 1 EORBETES. /var/log/thermal_profile.csv ICIBEE U TWEE T,

5

1 (B8

[armadillo “J# head /var/log/thermal profile.csv
DATE, ONESHOT, CPU_TMEP, SOC_TEMP, LOAD AVE, CPU 1, CPU 2, CPU_3,CPU 4, CPU 5, USE 1, USE 2, USE 3, USE 4, USE

2022-11-30T11:11:05409:00, 0, 54,57, 0. 24, /usr/sbin/rngd -b -p /run/rngd.pid -q -0 jitter:buffer size:
4133 -0 jitter:refill thresh:4133 -0 jitter:thread count:1,/usr/sbin/chronyd -f /etc/chrony/
chrony. conf, [kworker/1:3H-kb], podman network inspect podman, /usr/sbin/NetworkManager -n, 22,2,2,0,0,

X6.170 A7 7 71 ILOARH

thermal_profile.csv ® 1 fTEIEAYF1TTT, ZINCDWTDEEA%Z %k 6.16. thermal_profile.csv
DEFDERA) ICEHLEXT,

£ 6.16 thermal_profile.csv &5 D iR

Ny BB

DATE ZOITOT—YIREBHEKETT, "E-B-BTEIW+IILY—2" ORXTHEAIhET,

ONESHOT DTN T DFTDF—FIE, =TI vy N IVEED Y vy N U UHERITINIRFICE
BEInhlkccezRUET,

CPU_TEMP SRR CPUSBEARUET, BAIECTT,

SOC_TEMP ?ﬂﬁﬁ@Sd:ﬁE%ﬁbi?oiﬁﬁt??o¥ﬁ$jfﬁ#ﬁmT\%@%ﬁu%ﬁwﬁ

F9,

LOAD_AVE FHARE RN SER 1 2D Load Average TY,

CPU_1 TR O CPU ERZE 1 10 7OE R TY,

CPU_2 SRR O CPU EAZE 2 10 7Ot RTY,

CPU_3 AR D CPU ERE 3O 7OERTY,

CPU_4 EHAIRER D CPU ERAE 4 10 7OE X TY,

CPU_5 EHAIRER D CPU ERE S5O 7OERXTY,

USE_1 SHAIR = CPU (£AX 1 i@ 7O0€ XD CPU ERETY,

USE_2 AR S CPU £BX 2 i 7O0E AD CPU ERXRTI,

USE_3 SHRIE AR D CPU fERX 3 U 7A€ XD CPU ERETT,

USE_4 sHARE SR @ CPU ERAX 4 10 70 XD CPU EBETY,

USE_5 SHAIRF R CPU EABE 5 i@ 7O XM CPU ERETY,
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6.17.5. BEAERR DO
atmark-thermal-profiler ZERAL TR/ 5NAV 7 71 IILOARBZ ML THET,
6.17.5.1. Y=<l > v v NT DU VEEDWHER
F&H. FALTWS Armadillo 2MICTH =TI vy T TV T ENERLTREXT, I T

IZ. Armadillo Base OS ###H L TW% Armadillo-loT ¥— ko110 G4 #HlELET, tHOEFZT
ISESNDERNERZZENH D EITTEFELTLIEET W,

[armadillo ~1# cat /sys/class/thermal/thermal _zone@/trip point_1 temp

105000 @
[armadillo ~“1# cat /sys/class/thermal/thermal zonel/trip point_1 temp

105000 @

6.171 ¥—< Lo v v b5V VBEDOHEE(Armadillo-loT '— k2 =1 G4 ZH5lic)

(1) CPU DY —TILY vy R IVEBETY, SUCTRIESNTWLWESDT, 105CTH—VILY vy
KOV FTBENDLMDET,

(2) SoC DY —~ILI vy RTDVEBETY, SUCTRESINTWBDT, 1065CTH—TILY v v
KT OVTBZENDMDET,

6.17.5.2. RERERRDOT S 71k

atmark-thermal-profiler A9 % A% (thermal_profile.csv)id CSV 7 7 1 JLIaD T, KREXRE
YVIRTAYR=MULTT S 7T BIENTRETT, ThlCKD Armadillo EEFRDEEDZE{LHAF]
R, BonN3BFEHRILPEPLPIKLDET,

X 6.172. Armadillo-loT =k 1 G4 TEE ULEREDT 27 1 Armadillo-loT ¥—k7U =
1 G4 L T—7EHAAE atmark-thermal-profiler 2317 U THS U /o thermal_profile.csv Z Google X
TLYRY—KTITZ74LIHDTY, FIDHIC, FHRT stress-ng AV RZETLT CPU I
BRESZ 4. stress-ng AN¥ Y R%ZEIELT CPU & SoC OBENTHZDEFSIZBOT—5 T
a-o
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== CPU_TMEP == SOC_TEMP

65

60

55
50
)
"
o
o 45
40
35
D H D H DD DN DD DD DO DS D DD D DD DD DD DD DD DN DD DD DD DDHDHDDDHDD
PEPLPPERE SRS P S LEPELPPLPPEPREP PP PPEPS DS P PP S
p‘*ﬁs‘*ﬁp‘*ﬁp‘*ﬁp‘*@ﬁ“ S PP l@v@ﬂfu‘*q:@A;u‘*q:‘a‘*,\p‘zp‘*&m‘zp‘*q@‘* ‘l@hp‘*wm‘*‘l@‘p‘*qu‘*hﬁ:‘u‘*q‘a"hﬁ*@q‘*%;a @q‘*&9‘*@@@q‘*«p‘*\l@vm‘*\lﬁ‘*\ﬁ*‘s‘*«p‘up‘*
O S A
S S S o g S S S S P o S S oS P oS P S B S
A O O O S A A S A N N N N N S N
A0 0 T 7 A AT AT T T T N T T T a0 S A T T T A T T A I T T T O TS AT 0 A T
O O O O O O N OO OO RO O P OO QRO QU OROP OO OO OE O O PO OO O O O OO PP
N N N N N N N N N N N N P N NN PN NN R NN RPN NN
¥ ¥ GV ¥ o ¥ ¥ gl ¥ oF oV o ¥ il ¥ o ¥ o o ¥ o iV o g i gV o g o gV g o Y o ol ¥ oV ol gV o o o o o o
AT A A AR AR DA DDA DA ADT AR AR ADS A ARSI

6.172 Armadillo-loT — kU x4 G4 THEBUIEEDT 7

757 OHitEhIORE (C) T, HHEIIKETY, FULMRIE CPU MIRE. RUVRIZ SoC DiREZRL T
WEY, DT Z7& T6.1751. Y=Ly vy MU VEEDHER THRIETY—IILDry R
VEREZRINRSZE, CPUICERIZEMNIEETH > TH SoC DREIF 60°C HRIFEXTUN LD ST
ZDEHETEK Armadillo BNEENICENFERBZRT > TWANZ VDB THERTEEXY,

6.17.5.3. CPU fEFXRDHE

atmark-thermal-profiler (&. KEEDRERLITT&R< CPU FRAEXE CPU FREXDEW ORI
DWTHEE L TEHRULE T, CPU FEBAXICDWTIE thermal_profile.csv @ CPU_1~CPU_5 3] &
USE_1~USE 5 5#8BLTLEE W, BICDWTELLIE 'K 6.16. thermal_profile.csv D& 3l
DB ICEFEF>TVWET,

—iRAYIC CPU ERARMEL< %5, CPUAADEESELBDET, £DfidH. AEUCRENS

W&, CPUEARXOESWOtAIEBLT. CPU ZEELICERL TWBER U A WLIENTTA
PRNTWRWHREEERIT S EEHBITITHLET,

6.17.6. Armadillo Twin 15 Armadillo DREZHERT 3
atmark-thermal-profiler @fttic. Armadillo Twin 5 £8EY CPU BRXRZEDIEHREHERT 5

ENTEET, FHMIE Armadillo Twin 21— —<Y =2 7))L TFNARAER7S—h=2EET S,
[https://manual.armadillo-twin.com/management-device-monitoring-alert/] & CHEFE L IS L\,

6.17.7. BREE VY —Dtk

Armadillo-X2 OEEt > Y —Ii&. iMX 8M Plus ® TMU(Thermal Monitoring Unit)ZFJFBB L TWE
9, CPU(Arm Cortex-A53)ALEE . SoOC(ANAMIX NER):EEZAIET D ENTEET,

EBERDRETIE. ARM Efcld SoC DRIEREN 105°C U EICR>BE. Linux A—RILIEY
AT LZEFIELET,

e - AEREEE: -40~+105°C
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sysfs thermal 7 2 X7« L2 - /sys/class/thermal/thermal_zone@ (CPU)
(Y]
- /sys/class/thermal/thermal zonel (SoC)

6.18. Armadillo Base OS #7 v 77— K9 3

Armadillo Base OS (& SWUpdate IC& > TP Y FTF—hFT BT ENTEXT,

7y 7TF—=KFBRERICIF. rootfs 77 ANV AT LAICA VAN —=ILENT77AILEZITXRTHELT,
7 /7’T NOL =g /etc/swupdate preserve_files ICRBEINTWVWSE 7 71 ILTH UL W rootfs Z1F
D %9, '6.5. swupdate_preserve_files [cDWTy ZZSBUL TSI,

7Y IT—=RTT77A4ILEHIBRL TU X > 723HEI(C abos—ctrl mount-old THID Y X7 L% read-only
TYOYRULT, HIBRENT7 7AI)LZ2IE—F 22 HTEET,

6.19. O—JL/\y VIRREZ MR T

Armadillo Base OS @ JL—K 7 7MLV AT ADENTEE TERL R LB AICBENICEID/\—
VavTHEsHULET,

B CHERT ZINEND DIESIT abos-ctrl status TA—JLINY T EINTEINESISHDEINTEZ
9,

MERIBEE BIZIE. BOOF7 7V —y 3y 7y 77— NBERICEENH > 2158). abos-ctrl
rollback TFEEOO—I)L/N\Y V7 HHEETT, O—JL\vIZICTZ—hIFhiE,. BiegLcO—IL/\y
7T ULET,

R, [var/at-log/atlog ICYIDBEZDRICHIT AV ZEZTLTITD T, FAEDRFICE>TLZE L,

[armadillo “]# cat /var/at-log/atlog

Mar 17 14:51:35 armadillo NOTICE swupdate: Installed update to /dev/mmchlk2p2: ¥

extra os.sshd: unset -> 1, extra os.initial setup: unset -> 1

Mar 17 16:48:52 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2p1: ¥

boot: 2020.04-atb -> 2020.04-at6, base os: 3.15.0-at.3 -> 3.15.0-at.4

Mar 17 17:42:15 armadillo NOTICE swupdate: Installed update to /dev/mmchlk2p2: ¥

other boot: 2020.04-at5 -> 2020.04-at6, container: unset -> 1, extra os.container: unset -> 1

6.173 /var/at-log/atlog DA DA

6.20. Armadillo &EFICc AT FDOATRAI Y 7 h2ETIT 3

EERFICANRT VTR ZESR®DLHICIEIAVTFEUVLTETIDCEZHRLEY, 624 1
VTIREBRET 7 AINEERT S ZERUTILS W,

AV T FTEITARFERISZEIC, Tlocaly Y—EX&ZFES ENTEZET: /ete/local.d v LI ~Y
[ .start 77 M EZBVWTH L ERFFICETEINT, .stop 77 A IISKRTRICEITEINET,

[armadillo “1# vi /etc/local.d/date test.start (1)
#!/bin/sh

date > /tmp/boottest
[armadillo ~]# chmod +x /etc/local.d/date test.start (2
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[armadillo ~1# persist file /etc/local.d/date test.start (3,
[armadillo ~]# reboot

1 (&8)

[armadillo “1# cat /tmp/boottest (4

Tue Mar 22 16:36:12 JST 2022

6.174 local —E X DETHI
AV TRE=EDET,
AUV T NZERTAREICLE T,
2V T7Rh=FREFELT, BEESULET,
EfTEnfcc &Ex2ERUET,

6.21. u-boot DEBIEZTHDIRTE

u-boot DIRIBEKZZE T BI(TIE /boot/uboot env.d/ T« L7 MY ICIREBEHENEINIERET 7
1) ZHELUXT,

OO0

771D fw_setenv M5 T ENTEDZHDT. UTFTDEREDTY

- THREBTRERIAY N ERDNS A ERESNET, oo BREBNORAZRT = DR
BHEBEINET,

- [ZH]=[E] TEHERELE T, AR—AVPI|ANZEHOMOXFIFENTT DT, EHDEH]
EMEICARERXFZANLBVWELSITERLTLLEZ W,

- [Z#]= TEHZHUE T, BEIRVWERICERIEEINET,
D7 7AINICED 7Y 77— MANABIE swupdate T7 v 77— NI BBIGEREINE T,

EITHDI AT LICEENHDEFRBADT, BET 74 J)L%Z swupdate TEREULBWEEIF 7 71U
KiFE L& IC fw_setenv -s /boot/ubootfenv.d/[7 AIE] TEHEEZIAATLEE L,

swupdate TT7 7ML ZEE L cBRICIFE. ZRIF T CICFIAENET,

[armadillo “J# vi /boot/uboot env.d/no _prompt (1]

#f bootdelay % -2 |ICERET BT ET u-boot OOV NEEMELET
bootdelay=-2

[armadillo ~1# persist file -v /boot/uboot env.d/no prompt (2]

" /boot/uboot_env.d/no_prompt’ -> ’/mnt/boot/uboot env.d/no_prompt’
[armadillo “1# fw setenv -s /boot/uboot env.d/no prompt (3,
Environment 0K, copy 0

[armadillo “J# fw printenv | grep bootdelay (4
bootde lay=-2

6.175 uboot env.d DAY T7 477 71 ILDAHI

(1) AT 47774 ERLET,
(2] 77 A EKEIELET,
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©@ ITHxrE:
O =EZAATK

mkswu /\—3 Y 44 DIENRETY, MEBERIGHIEX7ZY IT7—MUT
<Tfe& Ly,

[ATDE ~]$ sudo apt update &% sudo apt upgrade

ZXH(d. /usr/share/mkswu/examples/uboot env.desc Z&E|c L <
EE W,

6.23.1. 7—hO—%—%EJLRT 3, DRRIC u-boot DFT7 AL b %
ZEUIBEY. u-boot D 7O 7 KT Tsetenvy ¥ Tsaveenv; %=
TUTH. /boot/uboot env.d/00 defaults IC&k > TEENF Y FTF— K~
DERICIEY hESNET,

00 defaults @7 71 JLIE Base OS O—ZPTCEFINDZEEHDEFT
DT, BEELEOHEBEAND 7 7ML EE>THELTLEESW, 771
JWIETZILT7 7Ry NETUIEBINET, 00 defaults ICHBDEHEED
T7AINCHBREUIBERRFOT7AILDELITIED T,

FEQ u-boot DIRIFEHELUTICRLET,

R 6.17 u-boot DEELREBELTH

REEHK

e T7 4 NME

console

AV —=)ILDOTFTNAZX/—R& UART DIR—L—hEZEBELET, ttymxc1,115200

bootcount

EEEHERUET, PEREERFIC 1 &R0, EEcKkKT ZEIC 1
VIOUAYREINET, I—F—F > RD bootcount H—E ZH%E
BahdE, ZOEERFRIVVTEINET, ZDOEHN bootlimit"Zz#hx =
BERO-ILNy I LET, O—IL/I\y I DFEMICDWVTIL,
r3.234. O0-)L/\vZ (UANRY=); Z2BBLTLLEEL,

bootlimit

"bootcount"®A—JLI\y 7 Z{TS LEWVEZIEELE T, 3

bootdelay

RFE—RICEBIZDDF—ANEROBEZEEL X9 (B 2
o ROERFANBERZERFEXI,

- F—ANOBEICESTRIE-—RICBBLEY,
C 2 F—ANDEEICESTRIE—RICEBLERA,

image

Linux A—RILA A=Y T 74 ILDIKATT, "mmcdeV' TIRESN boot/Image
ETINAZD, "mmepart" TIBESNIc/X\—FT 423> DIL— KT«
L7 KNUDSDOET/ISATIEELE T,

fdt_file

DTB 7 71 ILDJ/XATY, "mmcdev' TIEE I N7 /N1 XD, boot/armadillo.dtb
"mmecpart" CHEESN/NN\—FT >3 >vDI—rTo LIV NIDMS
DEXF/INRATEELET,

overlays_list

DT overlay ®RET7 7 1 ILD/KRTT, "mmecdev' TIRES NI T boot/overlays.txt
NAZD, "mmepart" TIRESIN/INN\—TFT 13 >vDIL—hTFTr L
I NUMNS OB/ TIEE LU £9 . DT overlay DFFHICDWTIE,
r3.5.5. DT overlay IC&BHRAINA X #BBBLTLIEI W,
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REEK

FiEA

T A NME

mmcautodetect

mmc 7/\1 D BEMRHEIEEED BN/ BN EIBELE T, yes £IEE
Ui ED . u-boot BEEEI X 1ufc mme 7/81 AN EHEIRIC
mmcdev & UTHAEINE T,

yes

mmcdev

"image"®"fdt_file"TIEES NI T 7 A ILHEEL THS mme T/\
ARADA VTV I RAEELE T, 1 VTv I XE mme T/IN1 D
SHSERDED T,

- 1: microSD/microSDHC/microSDXC f1— R

- 2: eMMC

"mmcautodetect"iC yes NMEE SN TWBIHZEIE. u-boot DELED
RKlc EE=ENET,

mmcpart

"image"®"fdt_file"TIEES N7 7 AMILHEE L TH .
"mmcdeVv' TIRES NI mmec TN AD/NK—F 4 ¥ a vESEIEE
U9, "mmcautodetect"ic yes HMEES N TWBHBEIE. u-boot
DEEEIc EEESIhET,

mmcroot

W=7 7AW AT LAPERBEENTVWETNA A/ —RE& YUYV
cAZ7YaVERBELET, "mmcautodetect"ic yes HMEESI N T
W35 5E. u-boot DEBIKFIC EEZINFET, overlayfs ANIEL

HBEULIRL BRZBIBEDLHZD T, ro DIFEREBLRBVTL LI,

/dev/mmcblk2p1 rootwait
ro

optargs

Linux 1—XJLECENRE/NS X —F ZHBELE T, "quiet"ZHIBRT 3
. AVY—)LICEEAVDEAIND L SICHED £IH, HENRFHE
MR ED £, nokaslr ZHIBRI % &. KASLR(Kernel Adress
Space Layout Randomization) & #1& & D Linux 71—FJLDIK
BPZRLAZENZ VT MESET,

quiet nokaslr

loadaddr

Linux 1—XJ/LARAM ICA—REN2YPEBEFZRL XZBELET,

0x40480000

fdt_addr

DTBHA RAM IcO—REN3MEBF7 RLAZIEEL XTI,

0x45000000

overlay_addr

DT overlay @7 — 7% & U THIAE 2% RAM O RL X%
EBELET,

0x45020000

6.22. SD 7— k O5EH

ARETIE. microSD A—RH S EELEF(UE 'SD 7—h, &EXREULFET)ITZ2FIEZRLET, SD
T—h%FEBTDE. MicroSD H—RERDBEZ D CETIYATLAANA—IVELTETDZIENTEE
o ABICRTFIEEETT S0, BED 8Gbyte U ED microSD h—REREEULE T,

=

SD 7—hZfTofBAa. 7—hA—5—0
FEnEI,

6.22.1. 7— kT« XU DIER
1. F—hFARIAA—JOEILRLET

r6.23.3. Alpine Linux L— 7 7MLV AT L%ZEILRT B,
alpine/build-rootfs (&% 25X 7 ') 7k build_image &

TEJLR U7 imx-boot armadillo x2 ZFJFBL X,

VPU ¥ NPU H{£RY %5513,

HHEAADET,

'6.10. VPU > NPU Zf#Ef9 %,

ZE L microSD A— KR TR

THBINTNBY —Z YU —
'6.23.1. 7—hO—5—%LIL RT3,

THARU < imx_lib.img

[PC ~/build-rootfs-[VERSION]]$ sudo ./build_image.sh ¥

--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
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——firmware ~/at-imxlibpackage/imx_Lib. img
: (HBR)
[PC ~/build-rootfs—[VERSION]]$ Lls baseos—-x2%img
baseos-x2-[VERSION]. img

2. ATDE IC microSD —RZ#EHmLXIT. FLIE 3327 WOAUAET/NA ADER =

SEICLTLIEE W,
3. microSD h— ROFNA RZ%ZHERLET

[ATDE ~]$ 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)

4. microSD A—RMRV¥ TV RN TWBiHGE., 7N I7VMULET,

[ATDE ~1$ mount
: (BB8)
/dev/sdb1 on /media/52E6-5897 type ext?2

=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhelper=udisks)
[ATDE ~]$ sudo umount /dev/sdb1

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dmask=0077, codepage=cp437, iocharset

6.176 BEIY D> h&Efz microSD h—ROF7I o>k

5, 7=rTARTAA=IDEZIAH

[PC "1 sudo dd if="/build-rootfs-[VERSION]/baseos—-x2-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

microSD I—RDHEREICH LD XITH. EZAHITIE 5 HERENMDD XTI,

microSD A—RD/X—F 4« ¥ g3 VIBRIZRD LS ICE>TWET,

% 6.18 microSD Hh—RD/X—F7 1 > 3 VB

= AN A7ty bk B4 X B
7—'_
“q
2
=]
>
- 0 10MiB J—rO—%—
1 10MiB 300MiB ABZ7y77r—rDABRN—T1¥ 3>
2 310MiB 300MiB AB7Yy7TF—hOBE/N—T1>3Y
3 610MiB 50MiB O7AN—74>3>
4 660MiB 200MiB 77—LUz7
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TS FafR

AN A7y hk B X B

5‘_

7€

4

3

>

5 860MiB %D 77V r—vavRAN=TFT14¥ay

gdisk THERI D ERDLIICED TT,

[PC ~]$ sudo gdisk -l /dev/mmchlk1
GPT fdisk (gdisk) version 1.0.8

Partition table scan:
MBR: protective
BSD: not present
APM: not present
GPT: present

Found valid GPT with protective MBR; using GPT.

Disk /dev/mmcblk1: 15319040 sectors, 7.3 GiB

Sector size (logical/physical): 512/512 bytes

Disk identifier (GUID): 309AD967-470D-4FB2-835E-7963578102A4
Partition table holds up to 128 entries

Main partition table begins at sector 2 and ends at sector 33
First usable sector is 34, last usable sector is 15319006
Partitions will be aligned on 2048-sector boundaries

Total free space is 20446 sectors (10.0 MiB)

6.22.2. SD 7—
'6.22.1. 7— b FA AU DR TR LI T— R 7« RUDSRBT 215%

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 DELT

FEALET,

1. Armadillo-X2 I[CEBRZ/ZAT BEIIC. 7— T 1 X7 % CONT(SD A5 —T z—X)ICBAL
£Y9, Ffeo PP1IvyN—%Z¥3—MSDT—MCRE)LET,

2. BRZBAULET,

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
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NOTICE: BL31: v2.4(release):Lf-5.10.y-1.0.0-0-gba76d337¢956
NOTICE: BL31: Built : 11:08:22, Apr 6 2022

U-Boot 2020.04-at7 (May 21 2022 - 11:21:55 +0900)

CPU: i.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)
2 GiB

WDT: Started with servicing (10s timeout)

MMC:  FSL SDHC: 1, FSL SDHC: 2

Loading Environment from MMC... OK

In: serial

Out: serial

Err: serial

Bui ldInfo:
- ATF
- U-Boot 2020.04-at7

first boot since power on

switch to partitions #0, 0K

mmc1 is current device

flash target is MMC:1

Net: ethQ: ethernet@30be0000 [PRIME], ethl: ethernet@30bf0000
Fastboot: Normal

Saving Environment to MMC... Writing to MMC(1)... OK

Normal Boot

Hit any key to stop autoboot: 0

u-boot=>

3. 7= F4RUVLEODLinux h—xRILZEBLET,

u-boot=> boot

6.23. Armadillo DYV 7 ko 7ZEILRT S
Z ZTlE. Armadillo-X2 TERT2Y 7 MUz POEIRAEZHBLET,
6.23.1. 7—hO—4%5—%ZEILRT 3
ZZTlE Armadillo-X2 AT O 7— A= —A XA—=I % EILRTZ2AHEEZHBLET,
1. 7=hO—5—0DOEIRICBERNYT—IDA VXM=
ROAXY RZEEITLET,

[ATDE ~J$ sudo apt install build-essential git wget gcc—aarch64-linux-gnu Llibgcc—*-dev-
armb4-cross bison flex zliblg-dev bash python3-pycryptodome python3-pyelftools device-tree-
compi ler

2. V—RI—ROEE
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Armadillo-X2 7— k O—%"— [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/boot-loader] N5 T7—hO—%— YV —X,; 7 74) (imx-boot-
[VERSION].tar.gz) Z XD &L SIcF 7 >O0—RUFET,

[ATDE ~J$ wget https://download. atmark-techno. com/{url-product-dir}/bootloader/imx-boot-
[VERSION]. tar. gz

[ATDE ~J$ tar xf imx-boot-[VERSION]. tar.gz
[ATDE ~1$ cd imx-boot-[VERSION]

3. EILR

ROARXY RAERTLE D,

[ATDE ~/imx-boot-[VERSION]]$ make imx-boot armadillo x2

1 (H8R)

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’ mM™SHF T
cp imx-mkimage/iMX8M/flash.bin imx-boot armadillo x2

MHTOEIL RDIFE. iMX 8M Plus ICHERT 77— L7 7D EULANDREZROSNE
T, NARZEZDO L, AELTHELEIY, 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
: (HBg)

Do you accept the EULA you just read? (y/N)

4. AVAK=I

EILRULET—hO—%—F UTIRRTEESHDHETA VAR =ILULTLIZE W,
- swupdate TI YA K—ILT 3

mkswu O#E{LZE T el BEEEINTWBR I TR EZFES>TSWU A X—IZEERLT
V-10%

[ATDE ~/imx-boot-[VERSION]]$ echo ’swdesc boot imx-boot armadillo x2’ > boot.desc
[ATDE ~/imx-boot-[VERSION]]$ mkswu boot. desc
boot.swu Z4ER L F L 7=,

BIZR—ZF—TR—I %KD&, BRER—VICARTINESIHDAANTOAY T RHBRRINET,
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TS FafR

ER S fc boot.swu DA Y A Kh—JLICDWVWTIE 13.235. SWU A X—=IJ DAY RX =)

HESBLEEW,
- 16.221. 7= T4 RUVDERR) TAYVAKR—ILT D
FIgESZICLT. EJLREI i imx-boot armadillo x2 Z{FE->TLEE LY,

6.23.2. Linux h—xXJLZEILRT 3
Z 2Tl Armadillo-X2 [T D Linux A—XILA X =3I %2 EILRIT B2 HE=HRALET,

Armadillo-X2 Tld. EAMICIE Linux H—RILA XA —IZEI)LRT B0%

ZEHDFHF A, 76.23.3. Alpine Linux L=~ 7 7MLV AT L%ZEI

RT3, DFIEZERET S & T, ZBED Linux H—FRILA AXA—=ID)L—
= NT77AIVATAICEHMAMAETNE T,

ZED Linux B—RILAX—=JE 7Y =077 /HRHET 3 linux-
at &L 5 Alpine Linux BD/Xy I —JICEFENTWLWE T,

ARIIA XU T Linux A—XRILA A—IZFAT 25HEF. UTICRT
FIRZZBUL TS0,

1. Linux A—XILDEI RICRER/INY T—I DAV A=)

ROANY REETLED,

[ATDE ~J$ sudo apt update
[ATDE ~]$ sudo apt install crossbuild-essential-arm64 bison flex python3-pycryptodome

firmware

python3-pyelftools zliblg-dev libssl-dev bc firmware-misc-nonfree wireless-regdb atmark-

2. VY—XO—ROEYE

Armadillo-X2 Linux 1—=X%JL [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/linux-kernel] 5 TLinux 1—=%JL; 7 74 )L (linux-at-x2-[VERSION].tar) =%

JYAO—RKRULT, ROOAXVKREEFTUE,

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

3. F7ANNIAYTI«FaL—YarvoiEHA

ROANY REETLET,

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

4, A—XNAVT714FaL—YavDEE
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ROARY R ERTUES, —XINIAVT74F 2L —Y a3 VB EZTOLRWVGSIEZDFIE
ERETY,

[ATDE ~]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- menuconfig

ARV REETIZDEA—FKILAV T4 F 2L —Ya VEREEBAIRRINET, H—F/)LIV
Ja4Fal—YaraEZEEEK, "Exit"%=EIRL T Do you wish to save your new kernel
configuration? (Press <ESC><ESC> to continue kernel configuration.); T"Yes"& L. 71—
FNAY T FaL—avaBELET,

.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>
modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

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 >

Linux Kernel Configuration XZ a2 —T"/'"*—%#T9 % &,
A—FNAYT4Fa2L—YavORBRETSIENTEET,
A=AV T74Fa2L—yavodrRILEAD—E)EAAL
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T'OK"&ERIRT &, H—HIdVRILE&EFO>HA—x/LOV
TJ4F¥a2L—yYavoBEHENA—ESNnET,

5. EIJLR
ROAX Y REETULED,

[ATDE ~/Llinux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-Llinux-gnu- -j5

6. 1A=
EILRUTEA—FIVIE. ULTIRRTEESHIDAETA VAN =ILLTLES L,
- swupdate TI YA K—ILT 3

mkswu O#E{L Z T o eI BEESINTWB RV TR ZFE>TSWU A XA —=IZERLT
<T2& Wy,

[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 (BE8)
INSTALL arch/arm64/crypto/poly1305-neon. ko
INSTALL drivers/block/Lloop. ko
1 (BR)
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 £ L7

6.177 Linux h1—xJL%E SWU TL YR M—=ILT B A%

e S iz kernel.swu D1 Y A R—)LICDWTIE 73.235.SWU A X—Y DA VR KN—)L]
HESBLEEW,

swupdate_preserve_files OE# B DO ERIC /boot & /lib/
modules Z¥RFI B K DICEBMULET, h—XRILZA VA =)L
L 7=#2IC Armadillo Base OS ZE#H L TH. I D kernel.swu
DH—RILDMERF S NF T,

BEDH—XIVICERD IzWh, BITFD T 6.178. Linux 1—%
JL7%Z build_rootfs T4 VA ~—JL95AE1 T Armadillo Base
OS DEHFOA—XILZEZFERBLEWESIE /ete/
swupdate preserve files 5 /boot & /lib/modules D1T% Hl
BRLUTLEE LN,

/ D kernelswu A4 YXAKMN—ILT BEIE Jetc/
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IS FafR

- build_rootfs THLWIL—K 771V AT L% EIL RT BIFEIT build rootfs ZER U

BICUATOOAYY RTAVARN=ILLTLIZE W,

[ATDE ~/Llinux-[VERSION]]$ BROOTFS=$HOME/bui ld-rootfs-[VERSION] (1)

[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

rootfs-v3. 17-at.3/ax2/resources/boot/armadillo_iotg g4-at-dtweb. dtbo’
1 (RBR)
[ATDE ~/linux-[VERSION]]$ rm -rfv "$BROOTFS/ax2/resources/lib/modules” (3]
[ATDE ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu-
INSTALL _MOD PATH="$BROOTFS/ax2/resources” -j5 modules install

INSTALL arch/arm64/crypto/poly1305-neon. ko

INSTALL drivers/block/loop. ko
1 (BBR)

DEPMOD [VERSION]

"arch/arm64/boot/dts/freescale/armadillo iotg g4-at-dtweb.dtbo’ -> ’/home/atmark/bui ld-

6.178 Linux #—=%JL% build_rootfs TA A M—ILT B 5%

@ build rootfs DT LI KNUBERELE T, Chick>T. RWFosL I NUAZM

EHANT2RENELRDEIT,

O TIYNIY—IUTU/PEBETEZH—ILEAVZAN=ILURWERIC, linux-at-x2@atmark

RS NITZHIBRLE T,

O FDOH—XILETTICAVYAM=ILUTWBIERIE. ILWEY 21 —I)LEAYAN—ILT

BRNICEVWEY 1 —ILZHIBRT 2RENH D KT,

6.23.3. Alpine Linux L— 7 71 ILY AT LZEILRT S

Z Z T, alpine/build-rootfs Zf{#E > T, Alpine Linux L— K7 7 ALY AT L% BET 2 A EZH
BHLET,

alpine/build-rootfs I ATDE T&jfE L TW % Linux £ T Armadillo-X2 FA® aarch64 7 —*% 77
Fr T U Alpine Linux L— K7 7MLV AT LZBRITZIENTESDY—ILTT,

1.

W=hT7 74N AT LDOEIL RICHER Podman Q1 >~ X k=)L

ROOANVRZETLEI,

[ATDE ~]$ sudo apt install podman btrfs-progs xxhash

alpine/build-rootfs ® AF

Armadillo-X2 F#H/B"Y — Il [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/tools] iS5 TAlpine Linux L— k7 71 LY AT LEILRY =)Ly 7 74U (build-

rootfs-[VERSION].tar.gz) ZRD&LSICF¥F I YO—RULZET,
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TS FafR

latest. tar. gz

[ATDE ~/]$ wget https://download. atmark-techno. com/{url-product-dir}/tool/build-rootfs-

[ATDE ~/1$ tar xf build-rootfs-latest. tar.gz
[ATDE ~/]$ cd build-rootfs-[VERSION]

3. Alpine Linux L=~ 7 7MLV AT LDERE

ax2 F4 LI NUMTO7 7 A LEZETHZET, W=7 7MY RTFLENRIRA XY

BTENTEET,

common & ax2 7« L7 K UETICH S fixup ¥ packages & &

DREZT7AIIE, ZNZNOT7 71 I)ILZEFE LU THREINE T,

Ny T —YDHIBRR EZT2HEI. common T« L7 NULLT
= D7 7AILBHERLTLLLEE W,

common & ax2 ROY 774 LIV NJICHDBEZT 71 LI,
ax2 D7 7 ILAFAINE T,

build-rootfs IC&EN2 7 71 ILDEREBIFRDED T,

5% 6.19 build-rootfs ® 7 7 1 JL&tEH

774 AR

ax2/resources/* BEEBELLE77AILYTaLINIIE, ZOFEFIL—FT7 7MLV RFTAETIKO
E—ahFzd, 771 EEBINTZEEIE. COFsLIRMNJICANRTLLZE W,

ax2/packages CDT77AINCERESINTWENRY T —VRIL—NT 7AWV RTLICA VA ~—
IEhEzd, Ky —I%ZBMTBHBEIFIDT 7AIVICEMLTIRIL,

ax2/fixup CDT7F7AINNCEHEINTWEZ AV NIRRT =YD VA M=ILET U

R ED

ax2/image_firstboot/*

RBLLEZ77AILPTFTa LI NI 76.22.1. T— T« RV DR ® M3.25.1.
DI Y AR =T« ZT DR DFIEDLSICT— R T RIA AV %E
BY 3. ZO0XRFIL—NI7 7MY AT LAETICIE—ENET,

ax2/image_installer/*

EREULRZ77AILCT L7 NUIE 3251 #I#{EA Y A h—ILT« XU D1E
By DFIEDLSICA VAR —IWT A RTA RV EEHT BB TDEFA VR
F—=Z—ICAE—2NET, L—rT 7ML ATLICEERIHDEEA,

ax2/image_common/*

RBLEZ7Z7AMLPTALI NG T=h T RTAAXA—IBLVA VI M—IL
TARIAA—I RS B L— T 7MLV AT L, A VA M—=FCEN?Z
naIE—2nxEd,

/ FIRARTRER/N Y T =V FUTOR—I TREIT DI ENTERT,

Alpine Linux Packages https://pkgs.alpinelinux.org/
packages

Alpine Linux L— 7 71 IILY AT L%ZEEH UL TWS Armadillo

THRRITBHIENTEEXT,

[armadillo ~1# apk update
[armadillo ~]# apk search ruby
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ruby-test-unit-rr-1.0.5-r0
ruby-rmagick-5.1.0-r0
ruby-public suffix-5.0.0-r0
: (BB8)

ruby-mustache-1.1.1-r5
ruby-nokogiri-1.13.10-r0

4. EJUR
ROANX Y REETULED,

N T—V%A 2T —Ry N EDSHIGT B HEIEREICKEL X IH. EILRICEEEDHD
DEY,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build rootfs. sh
use default(board=ax2)

use default(arch=aarch64)

use default(outdir=/home/xxxx/at-optee-build/build-rootfs)
use default(output=baseos-x2-ATVERSION. tar. zst)
"repositories’ -> ’/etc/apk/repositories’

: (B%)
> 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 ... (&B)

done.

DY —=ZARFIC/N—=Y 3 VICHNZEDH K< BRWE E L —-release &=
BIEICEMLTLIEE W,

AV =Y MIERTERWREN. TARNBEHFDY T ND T
DHZAYAN—=ILUEWEEIE Armadillo-X2 AFEABY —IL
[https://armadillo.atmark-techno.com/resources/software/

= armadillo-x2/tools] M5F v v ¥ aF7—hA4 765U >vO0—RU
. build rootfs.sh —-cache baseos-x2-[VERSION]. cache. tar T
FEoTLIEEL,

ERDNA, 771 ATHRRZHNTZIEHTEXT,
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[ATDE ~/build-rootfs-[VERSIONI]$ ./build rootfs.sh ~/
alpine. tar. zst

. (88)

[ATDE ~/build-rootfs-[VERSION]]$ ls ~/alpine. tar. zst
“/alpine. tar. zst

FAlpine Linux JL— K 7 71 ILY AT LEILRY =)L) DIN—=Y 3 H%3.18-at.7 UEZFERL
TWBESE. EILRH&ID2E SBOM B [output].spdxjson & LTHAEHET, SA Y
A EREZLHIT OOV T« T 7714 IIET 7 4 )L M& baseos_sbom.yaml & 7> TLY
9, AV 7147774 INEEET B5HEIE --sbom-config <config> IC5|1#ZE AN T ZE
Lo SBOM N ARERIZEE --nosbom Z5|EITEMUL T ZE W,

SBOM OS54V RIEHRP AV T4 T 7 A ILDRETEICDOVWTIE 76.234. EJLRULTZIL—
K771V AT LD SBOM Z#1ERKT 51 HELEE L,

5. /1A=L
EILRULIEI—RT77AILI AT AE. ULTIRRTEESNDAETA VARM=ILLTLEE W,
- swupdate T YA K—ILT 3

mkswu OFEILZE T el BEEINTWBR I TR EZFES>TSWU A X —IZEERLT
Vr-10%

[ATDE ~/build-rootfs-[VERSION]]$ vi 0S update.desc
swdesc_tar —-version base os [VERSION] ¥

—-preserve-attributes baseos-x2-[VERSION]. tar. zst
[ATDE ~/build-rootfs-[VERSION]]$ mkswu OS update.desc
0S_update.swu Z{ERK L £ L7,

fEE Nz OS_update.swu DA Y A h—JLICDWTIE 3235 . SWU 1 X—=I D1 VX
=Ly Z2ZRIES N,

- 16.221. 7= T4 RUVDERR) TAVAK—=ILT D
FlgEETIT B E. EJLREI Nt baseos-x2-[VERSION]. tar. zst AEEIICFIBEINE T,

6.234. ELRULEIN—KNT7AILYRAT LD SBOM Z/EEHT S

ZZTEBIEL T, T6.23.3. Alpine Linux L—h 7714V RTLZEILRT S, THERULE
OS_update.swu @ SBOM %#/ELE T, SBOM ZEHT BIcid. EHRTBDRKRD 77 1ILESA &
VAEBREEREIZLHOAY T4 T T77AILDBREBERD £I, . baseos-x2-
[VERSION].package_list.txt 5, Xy T —J DERZLHIT DI ENTEET,

ZAE Y ABRELZLHIT 2CHODAV T« 7T 7AILOFIEHUTDIAYY R THERIT DI ENTE
9, FEBICEAISHAIIRIAYMNIEHLTEDETRIDOT, BREIIGUTEZZEELTLELEI L,
KRIEHDFEMARFEICDWTIE SPDX specification v2.2.2 (https://spdx.github.io/spdx-spec/
v2.2.2)) mCEBELIEE L,

375


https://spdx.github.io/spdx-spec/v2.2.2/
https://spdx.github.io/spdx-spec/v2.2.2/

Armadillo-X2 &R~ =17 IR

[ATDE ~/build-rootfs-[VERSION]]$ cat submodules/make-sbom/config. yaml

e UTc D740 77401y —VIEHRHIS SBOM ZERMT B ICIEFUATOOITY REETL
£,

[ATDE ~/bui ld-rootfs-[VERSION]]$ ./make sbom.sh -i 0S update.swu -¢ <A 7 4 47 74 JL> -p baseos-
x2-[VERSION]. package Llist. txt
INFO:root:created 0S update. swu. spdx. json

ZDY—I)LTERE N3 SBOM (& json FEXX T ISO/IEC5962 THEFFIEXEE 72> TW D SPDX2.2 D
TA—Nw MTEMUTWET,

LY =)L THHAND ZENTEER T 2> X & SPDX License List
(https://spdx.org/licenses/) IC& FN TH H . SPDX license
expressions (https://spdx.github.io/spdx-spec/v2.2.2/SPDX-

= license-expressions/#d4-composite-license-expressions) CHE> T
WBRENHDEFT, 4V ANEHFERNLBIL-EEHEEIIE
make_sbom.sh ETRICUT OOV MNRRS 1. spdxjson Tl
NOASSERTION & & s nEd,

WARNING: root:Failed to parse </Xw 4o —I &> license: <S4 EVRAE>

7Yy RNI—=0F0 /DBRELTWSE SBOM (Y 7 D 7% 7 >O—R [https://armadillo.atmark-
techno.com/armadillo-x2/resources/software] D&Y 7 ko 7F oY O—RKR—=Ih55ov0O0—
RezzeNTEZET,

6.24.eMMC OF7F—% V5> 3y

eMMC [EZEIc NAND Flash XEU N SEBEREINET /N1 ATY, NAND Flash XEY [CIFEZAH

LThs 1 Fh56 3SFEEORPAET—INTFHAHINBWEBEMNRITTUERSOREEMENH D X9,
ZFDRE, BEMIKITTEL LK FT—IH5EHBWESIE. eMMC RES<T ECC (Error Correcting Code)
EMALULTT—F%ETELE T, ULH L. STENTERWIEICT—IMMEITTLESHBEHHDET,
ZFDfcHh, —EEVWTHSREBBEFMBLARY., SRORETIHAHATZ2BEDT—IATIE. F—YRFHH
BAICEBROEENRLEICRDET, BROBHRICET—YDHAHUVNIBEZETL, TOT—5DFH
HAHUVNEBZTFT—5 YTy EMUET,

Armadillo-X2 [CEHD eMMC ICIZREIBE T — A HEINGEWRETH>TH, T—F U TV
YarvEBEMNICTOEEZEH L TWET,

FUWERICDWTIE 76.24.3. EEMAEKRICE T 2HFMIBHR, ZSRUT
<f2&E W,
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6.24.1. 7= YUF> I3 VDRE

F—=HUF>I3viE Jetc/conf.d/micron_emmc reten EWS 7 7AIVICEDINLERTF
use_system_time ICK > TUTD2:ED DEEZRULE T,

&6.20 T—FVTravDEE

/etc/conf.d/micron_emmc_reten initiating condition

use_system_time=yes Linux 28 LIcBIcRimn U 7>y avh s T HUERBLT
W bHBRT 5

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)

M6.179 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

K 6.180 =% U TF>> 3Dk~ H—DEES

6.24.2. KDEULLLTF—HYUTF I a v ometiBRaeERdT BIciE

Micron Technology hg#t9 % emmcparm EWSY—IILZESZ&ET, T—FUT>>a >R
SHERAERIT DI ENTEEY, HEHBERE U T eMMC REBICRESI N TWD DIEEITEIR. RIKE
TETEHOLY VY —E. BEDT—YYUT Iy a VLBOESENH D E£I, ROFIET. emmcparm
ZfE>TeMMC DBEREER T DI EMNTEEFT, TOV—ILTET—FITVIYaVNEBOI L%
e)IL7)70Lya EMUET,

1. emmcparm 2% O >O—KR3 3

LITOBRFERD SHRFTD emmeparm 25 7V AO—R9 %, I—H—EFENIDEICKRDFT,

emmcparmhttps://jp.micron.com/search-results?searchRequest=%7B%22term
%22%3A%22emmcparm%20%22%7D

/ NZa7)MERRRTIE 5.0.0 ZFIALELE

2. NyT—YZzRHIT S
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TS PR

[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

6.24.3. REMLRICET 2 EKITEH

FERITR TR

CITETFTF—=HIITryaveaEHNICE ZRSEBEDEKRICDOWTEFHFEMICERBL £9, Armadillo
TEHEALTWE eMMC ik, =7V Ty a Yy BENICETIDENTES TEILT7YTL Y
Vo) ERENDHEENBE INET, RTMNIA—RF2BEDSEEES5NEEIRTEEXT, OTP D
feh—EREITZDELTETEETA, COREIIBERFIC TeMMC RESL YR FEE AV Y RICADS
NICEZLEBELTT BUEBBLTWE EETT S 2RELTVWET,

1. Uty hMRICERETIS

2. eMMC RERL Y RFEE IV Y RICANSENIEZLRLUTT BUEEBL TWS ERTI S
2OREDZE. CILUT LYY aENRITEINEXTORNIUTOEED TY,
1. RAMTE>TeMMC DN\=FD7HULLEFVY 7oz 7 Uty RENDS

2. —EFME (delay 1) MAIC. /RX MH5 SET_TIME (CMD49) & iFNn 5 Y > KA eMMC I

1IN
3. eMMC Jy hrO—FF. NAOBIHREXEHIT S

4. eMMC Oy hA—FF. 741 RILICIE>THS—ERRE (delay 2) B ULIRICEILT VT LY

Ya1%ERITIS
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- ECCIZ—REDIFT—NULEWME (2) ZBATcEILICHLTOAEILTIYTLYYa%2E
79%

Armadillo TOEILZ U 7L v 1 HEEESH eMMC ANDORERUTDOELED TI,

% 6.21 Armadillo DF—7VF> > 3V DORE

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,

6.25. LInux A—XILDNT 5w a UlcEZICATY OREERFR
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,

6.25.1. Kdump % fIFE9 % %1
ZZTIE, Kdump OETRIEZBEIT Z2FIEZEBNULET,
1. Linux 1—%JL D %M

Armadillo @ Linux A—X ) ZF7/N\NY TRICEELEXR T, AT THBNITSZ2ZDDOAEDELESM
EBEIRLTLIZE W,

1. EIREBEHDapk /XNy T —I%FBT 255
LUToav Yy REEITULED,

[armadillo ~]# persist file -a del linux-at-x2
[armadillo ~]# persist file -a add linux-at-x2-debug
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2. Linux 1—xILEEII RTZHEE
LTFDESICh—INAYTaFaL—yayaZTELTLREIL,

Kernel hacking --—->
Compile-time checks and compiler options -—->
[*] Compile the kernel with debug info <DEBUG_INFO> (1)
[ 1 Reduce debugging information <DEBUG_INFO REDUCED> @

Q@ FIvI/EANFT
@ FrvIiENALET

6.23.2. Linux =X %ZEEIRT D, 28RUT. ELRELVA YA M—ILLTLEE
W,

2. N\yvT—IDAVAKM=)
kdump-tools Z1 > A N—=JLLUET,

[armadillo ~]# persist file —a add kdump-tools

3. BE771ILORE
Kdump DRE7 71 L EREL T,

[armadillo ~J# vi /etc/conf.d/kdump-tools

#f kdump-tools configuration

 (BBg)

KDUMP_KERNEL=/boot/Image 0
HKDUMP_INITRD=/var/lib/kdump/initrd. ing @

: (18)

KDUMP_COREDIR="/var/app/vo lumes/kdump” ©

: (B18)

[armadillo ~1# persist file /etc/conf.d/kdump-tools (4

QO Lnux I—RILAX=YDNAEBELET,

O initrd FFBALBVWOTIOXYNTIMNUVLET,

® vmcore ZREIZDTAL IV MNVUEBELE T, 275 < &H 30MByte U EDEEZFEH W
ETY,

O 771N EKGLEULET,

4. kdump-tools —E X DE ML
EEIFIC. BEMIC kdump-tools U —EXZBMLT 5L SICLET,

[armadillo “J# rc-update add kdump-tools (1
[armadillo ~1# persist file /etc/runlevels/default/kdump-tools (9
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@ kdump-tools t—EZXDOBEBEEBEEMNICLET,
O TrMIIEXKEILET,
5. Linux 1—XILEER/NT X —F DIEE

Kdump THIFBT 2 XEY S X%, Linux 1—XILEENKF/NZ X —4 D crashkernel ICIEE U
£9, '6.21. u-boot DIRIBZHMDKRTE) 2SR L. BIEZH optargs ZHEL TLLE LN,

T ofITid. Kdump THIBY XA EY U X% 128MByte ICIEEL TWET,

[armadillo “1# vi /boot/uboot env.d/kdump (1)
optargs=quiet nokaslr crashkernel=128M 9

[armadillo ~1# persist file -v /boot/uboot env.d/kdump (3]
" /boot/uboot_env.d/kdump’ -> ’ /mnt/boot/uboot env.d/kdump’
[armadillo ~1# fw _setenv -s /boot/uboot_env.d/kdump (4]
Environment 0K, copy 0

[armadillo ~]# fw printenv | grep optargs= (5)
optargs=quiet nokaslr crashkernel=128M

[armadillo ~1# reboot (6]

AYT74 7774 ERLET,

T 7 # )L METH B"quiet nokaslr"D#& 3 ICEML TWET, T 74 MNMEDNARETHN
i HIERLU THEEH D Xt A,

77 EKEIELET,
ER=EEZTIAHET,
EERAALERZHERLET,
BEEL T, REERMRSEET,

Q000 ©0

Bl ET, Kdump ZFIAY 2SI T TI, Linux A—XILDY0 T v ¥ a2 ULBEIC, Kdump
lc K >Tvmcore WMRESINZLSICHEDFR U,

6.25.2. Kdump QOENERESR
Z Tl BEIC Linux h—XILZ o Ty a3t Kdump OEMEER ZTS>FIEZBNUET,

[armadillo “1# echo 1 > /proc/sys/kernel/sysrq (1]

[armadillo ~]# echo ¢ > /proc/sysrg-trigger (2)

[ 19.295633] sysrq: Trigger a crash

[ 19.299079] Kernel panic - not syncing: sysrq triggered crash
D (&)

[ 19.386503] Starting crashdump kernel...

[ 19.390426] Bye!

[ 0.000000] Booting Linux on physical CPU 0x0000000003 [0x410fd034] (3]

: (BER)

kdump-tools |makedumpfile Completed.

kdump-tools |kdump-config: saved vmcore in /var/app/volumes/kdump/202303101530
kdump-tools [Fri, 10 Mar 2023 15:30:39 +0900

[ 20.189148] imx2-wdt 30280000.watchdog: Device shutdown: Expect reboot!
[ 20.201853] reboot: Restarting system (4]
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: (EB8)
Carmadillo “J# Ls /var/app/volumes/kdump/202303101530 6
dmesg. 202303101530 dump. 202303101530 (6,

SysRg F—ZHBMELL XTI,

SysRq F—D"¢c"AVY RERTLTLInux I—XIE2ISv¥adtE£d,
Kdump ICIEE LTz Linux A—X A7 —hO—4%—ZRBBEETICEHLF T,
Kdump h¥ vmcore ZRE U . BEMNICHERELE I,
ERESNne 7 7ML ZBRLE T,

dmesg.[DATE] & Linux A—=%JLDOY T9, dump.[DATE]I& vmcore T,

Q00000

Armadillo OBE#EEINTE T#. Kdump OOV IR RS Ni=T« L2 kU (/var/app/volumes/kdump/
[DATE]/)h 5. Linux A—FILHV v 2 UFIRRETD vmceore ¥ dmesg ZfEFRd 2 2 &N TEET,

vmcore "MRESINZTA LIV MNIUB L. 20T L7 MNUYRICERE
N7 71 ILAICNSESNZHBEIEROOAYY RTESHTWET,

date +”%Y%m%d%HHM”

6.25.3. vmcore DHERR
Z ZTld. vmcore DRNBZHER T 5FIBZBNLE T,
vmcore DRNAZRERT BiciE. RD 3 DHNRETY,
. vmcore
- vmlinux
- crash AVY Y R

vmcore (&, 6.25.2. Kdump OENERESR1 TIERL L 7= /var/app/volumes/kdump/[DATE]/dump.
[DATE] T9, vmlinux &k crash AV ROERICDOWTIE, UTOFIEEZSELTLLEI W,

1. vmlinux O*E(E
BEEEL TW3 Linux 1—XILE—EICEIL RS/ vimlinux ZEXE L E 9,

6.25.1. Kdump 29 2% TESE S5O Linux A—RILEBIRL e & > TFIENER
DEI, LT THEBNITZDZDOFEDEESHZERLTLILE L,

1. EILREHD apk /Ny T —IICEENTWVS Linux I—XRILDEIMEL TWDIEE

LToavy REETLTvmlinux ZBE UL X9, vmlinux &, RANETYTFFHETHE
9 % /var/app/volumes/kdump/IcEEEL £,

[armadillo “1# cd /var/app/volumes/kdump/
[armadillo /var/app/volumes/kdump]if apk fetch Llinux-at-x2-dbg

383



Armadillo-X2 #&~ =27 IR

[armadillo /var/app/volumes/kdumpl#f mv Linux-at-x2-dbg-[VERSION]. apk Llinux-at-x2-

dbg. tar.gz

[armadillo /var/app/volumes/kdumplff tar xf Llinux-at-x2-dbg. tar.gz

[armadillo /var/app/volumes/kdump]i#f Ln -s usr/lib/debug/Lib/modules/[VERSION]/vmLinux .

2. EILRUT Linux H—XILDEEL TWBBE
EILR U Linux h—xILT7« L7 NUETIC vmlinux BMERE N TWE T,

[armadillo “J# Ls Linux-[VERSION]/vmLlinux
Linux-[VERSION]/vmlinux

vmlinux % /var/app/volumes/kdump/IC AE—L T £ LY,
2. crash <Y Y RD#(g

crash AV¥ Y REFBITBAHIC., 6.25. PYRNY—IU T /DNERITBAX—IEFS, 58
B U Tdebian AT FZER LTI WL,

crash AV Y RAFIHATESZ T4 AN Ea—YaryTHNIEE.
debian A ZFHL THEWE B A,
=

Toav v RaEfTUTCcrashzZz1 YA M—=ILULZET,

[armadillo ~1# vi /etc/atmark/containers/kdump. conf

set_image localhost/at-debian-image: latest

set command sleep infinity

add_volumes /var/app/volumes/kdump:/mnt:ro ‘]

[armadillo ~J# podman start kdump

Starting ’kdump
8e7ad42534e3tb968dbf597d679246346ae41766ac33ab0265008130a7bf7d11
[armadillo ~]# podman exec -it kdump bash

[container /1 apt install crash @

@ KXk OS o /var/app/volumes/kdump 2T FAD /mnt ICX 7Y RTBELSIC
RELEXT,
O crashIdYYREED crash/\yTr—3I %A VA R—=ILUET,

3. vmcore OFER

TDaAN>Y R%ZEITUTcrash ZEE U X I, LEICEKINT % & crash O 7OV 7 DR RS
N, FEEOBIFTZTSZENTEBZLSICHEDET,

[container /1# crash /mnt/vmlinux /mnt/[DATE]/dump. [DATE]
 (BBg)

crash>
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crash DOV Y R—E&ld, help VY RTHERTEET,

= crash)> help

help DIICOAVY Y REEZ2E, 2OV ROFMEERT
Z2EI, HlELThbt AV ROFMRISLUT DL SICHERTEXI,

crash> help bt

6.26. E1fEO

6.26.1. BEOTICDWT

Armadillo-X2 TE AT LNEAT 207 O—EIE. —MpV7% /var/log T« L2 KU Tlda<. /
var/at-log T«q L7 N JICHAEINE T, /var/at-log (F. =T 7AILI AT LAERFBID/IN—FT 1
VIR TWBDT, =7 7AMILY AT ALAICEENREELCIHEETH, /var/at-log D/X\—F «
VavhHERETHNEE. AT T7FAINERDEL T, FESEOBFICHBIZENTEXD,

BEOAYE /var/log/messages ICHEAE N ET,

/var/log/messages (&7 7L A AN 4MB ([crdEO0—F—hkEh /
= var/log/messages.O [CBEIZSNF T,

/var/log/messages.0 "EFHET DIREET. ElC /var/log/messages D
T7AIIY A XD AMB L8> fcim&E &, /var/log/messages DAR
Y /var/log/messages.0 IC EEZEENFXY, /var/log/messages.] (&
ARENEE A

6.26.2. BMEO 7 2O HY

A7 7 74L& /var/atlog T« L2 N URIC atlog EWS 77 IILATIERSINTWSD T, Zh
EERBRDT4 L7 RMNJICAE—TBZETHROEEET, U, eMMC EDIL—KT77AILY AT LD
BENTUFERWEETERWESIE. microSD A—RhSEETEIETOV 7 7MIILZRDHT &N
TEET,

/var/at-log/atlog (&7 7L XM 3MB [CibEO0—F—hEN /
var/at-log/atlog.1 [CBEIETNE T,

= /var/at-log/atlog.1 "FHET HIRE T, FEIC /var/at-log/atlog D7 7
1)L ZH 3MB IR > feig&ld.  /var/at-log/atlog DRED /var/
at-log/atlog.1 ICEEZEENXJ, /var/at-log/atlog.2 [FERKINFE

o
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6.263. 07 71)ILDT7A—< v k

O7771ILOARABRTFART=ITHH, UTDESBTA—T v MMR>TWERT,

BE armadillo A7 LRV #EE: AvtE—Y

K 6.181 MEAOJ D7 x—~< v ~
atlog ICIFUTOABTMRESNTVEXT,
- AV AN VRO —Y 3 VIFK
- swupdate I &2 7y 7TF—rODHMGEN-I 3 VEE
. abos-ctrl / uboot ® rollback Bt
- uboot T wdt IC K B HEEN G > LZHIcTDEM
6.26.4. OJRAN—FT1>avIico2W\WT
A WHAKETHS [var/atlog T« LT ~KJIClE. GPP TH 3 /dev/mmcblngp] N—=FT1>ay
MYV REINTWET, CDNN—T 123 VICRENGEENRELLHERIF. /dev/mmceblk2gp]

D7 —%% /dev/mmcblk2gp2 [caAE—U. /dev/mmcblk2gp1 (& FAT 77*()L°/17_-AT“77r—
Ry hEnEzd, TONR—FT 423 VOEEF VvV RYATLEBRKICEBNICEITINE T,

6.27.vi LT« Y% {ERAT %

ViZTF o7&, Armadillo ICBETA VY AN —ILENTVWETFIANIFTAYTT, RETIE
Armadillo DERE 7 7ML DREREICVIZT 4 Y= FERBLE T,

ViZT 1 %7lE, ATDEICA YA R—ILENTS gedit P emacs BEDTFRANIT ¢ ¥ EIFERD.
E—REF O TVWBIENKERFTFHTI, ViOE—RICIE, INYRE—READE—RDHBDHFT,
ONXNY RE—RDORICAAULEXFREIRTIOAY Y RELTHERDNE T, ANE—RTEXFOALN
TEEX,

ABETRY AV Y RFIIE ATDE TETT 3£ STMUTWETH. Armadillo THRIU &5 ICRTT
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