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BREECDOWT

:@%Lm\7318%%&W%ET¢0Z@%EM\E%%ﬁTE%
TEIEZBENELTVWEITD, COEBNTIAPTLEY 3 0251

[ﬁEbTﬁ%éh%t\&E&m%ﬂgtg?utﬁﬁbi?ommﬁ

BZCE>TELLWEDKEWE L TL £ W, VCCI-B

2.6.RElCDWT

AE R OREERIZ. BBICHRNAD U 138 Web U MTEEH L TWD T8RRIFETE ) ICHEL.
CHEADNS 1 FEOXBFRILEZITo> TVWET, HTREBLIPYV I NI T VIFRIEIRAEZDEFIOT
HEBLTIEEW,

BRRIARTE http://www.atmark-techno.com/support/warranty-policy

2.7. @HlCcDOWT

- HHERE. RAE UL TARERNTOERZEBEL THE - &S TWERT,
- BADEGE LOCRANDESICDOVWTIFHEREIEBASDRIEZITOHDTIEHD T A,

BB sRE TR EEE, BEEOSEICEVWT., BAER L UOBERT 2EAFB OB LEEES
ICREV, DERFHRETo- TCWEEEITLSBBELWLET,

- BRAER KO Z0MEREEICLZHBELITEBELEZ T TVWSER, B, FAFLEEA
XU, YRR EEE, REFEIT D EETEFEA,

- HHERBS LOBEEKINIE. KERREGROFAAFOEREN. TOMERNADESICKDEE -
£/ - Bk5E - AENMRIESNTVSHEBICIIERT 2 LN TET A,

2.8. BEICDWT

- Armadillo B#RHEEHT v b —T T 7 / DEFEIFETI, TOMDEHDOERBAL LVORHERIE
it - RAKROEZEICIBFEBRETT . ™ o¥—J[FEBRLTVWET,

. SD. SDHC. SDXC. microSD. microSDHC. microSDXC. SDIO OIJ& SD-3C, LLC mgtZ
T9,

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

- HDMI. HDMI O3, High-Definition Multimedia Interface I& HDMI Licensing, LLC D& #kpE
E N

HoITi

HIGH-DEFINITION MULTIMEDIA INTERFACE
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29 HIGTY 1 —)LORERFICDOWT

AEBICEHINTVWSEREY 12 —)Lid. ERBESEEICEDCKRIARIALEERECEDICIE
RERAI AR T TWED,

INSOEREY 21— I)LEERNTHERYT 2 & S ICERBORIFIIBLEHD T A,

If UTOEEZTOEEFRICEDIEESNEZZENHD XTI,
CERBEY I T T ERR/BET B S,

- HHREY 1 —ILPER. BERFCEZANRMENTWSIERAY—7 - i
BR&ES. X/l iﬁﬁthb\%nEEE7’\)lﬂ<E @ENY. HI. EhS5IN
W23 EL. RABWRREICT S &

RABSFRDELDTY,
& 2.2 3G/LTE €Y 2 —/JL:EC25-) BAELEAEHK

EE S

BHXIF B EC25-J

BRACE I IERHBI IR 2 RIAES 018-190011

BRBEEELRICED BRI R S RIES ADF18-0088018
EC25-J

[R] 018-190011
ADF18-0088018

K 2.1 3G/LTE €Y 2 —JL:EC25-) BEEN—7
#& 2.3 WLAN+BT JYREY 1 —)L:AW-XM458 EEEEEAEIR

EH RE

AR F B AW-XM458

BREICED K TERADIICH I 2RAES D21014220]1

ERBEEEECEICR ‘+‘”'E &I 2RAES 201-210611
AW-XM458

201-210611
- D210142201

B 2.2 WLAN+BT OV REY 2 —I)L:AW-XM458 FBEENY — 7

TRIAEEBFESNTHIN TWSHEFEIF. Dynamic Frequency

'f & 2.3. WLAN+BT OYREY 1 —J)L:AW-XM458 BESEFRRIEEHR, ICx
Selection(DFS)#8E IEM I E R D £,
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B E

3.1. #mDER
3.1.1. Armadillo & I

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,

- FARIRE
Armadillo DFEFIREE 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,
3.1.2. Armadillo-loT 5¥— kv 1 G4 & &

Armadillo-loT #— k7 =41 G4 (& TArmadillo-loT ¥— kx4 YU —XDOBERZETT,
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NxPE .MX 8M Plus

Arm Cortex-A53 (1.6GHz) 47

Armadi"o-mT

3.1 Armadillo-loT — ko 1 G4 & X
Armadillo-loT — kD 24 G4 ICTIZATOEHENHD £,
-NPUBE - Tv Y AILBICHENGT Z2EHEIoTS—ho oA

Armadillo-loT =k D 4 G4 &, Tv Y AlLEBEPERFZBICHRELSERE 0T Ty—hD 1
T9, Gigabit Ethernet & 2 R— N&E T 2(FH. USB3.0. HDMI DA v 45 —7 1 —RICK D H
BOAEDITH G NPURBEICKD . BUNRBEEZEABNTEHRIRT S ENTE S8, ERH
AR, 8 - BEEICRITIDAIVY 21—y ayvikad, BLRBRBSTHRBWETEYS,
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FRESETINEFESTHSR

TensorFlow Lite / Arm NN

Linux

I i.mx 8M Plus

32 Ty Y AlLE, HWMFEDH
- LMX 8M Plus 8 - Bl % =R LIE

Arm Cortex-A53(1.6GHz)4 177 ® SoC "i.MX 8M Plus; (NXP Semiconductors &) Z#& L
TWEY, ZILHD U X(1080p)D H264 T>O—KR/FOA—RiEgEbRARINTE D, BE%Z
EHELEBNSD AILIBHAEETY

- BMEREEFE-20~+70° COEZEN%:
SEEONMDS Al MIETEH, BERESERNTHNITUNIEEANIF E A EET ULEVWEEE RIAS
F9, CNETHRENH UL SIEEBETERAWCREFZ 77 LR - INBIRE T, EXRAPC &£
DHEZMTBAT DI ENTEEXT,

- Armadillo Base OS #&&;

TArmadillo Base OS; Z#& UL TWEd, 21— —BENT -~ U1 Dtz BHICEKET -
KUTEZTADIET, ZRBHBZEDZIENTEXT,

R TFIL XY NEE

NXP Semiconductors 8Dtz 2 7T L X~ TSEQ50, #Z#HEEHL TWET, ChEFERT
322&7T. \—R 7 Rootof Trustlic&BdEaWEF1UTF A EZFRTEZET,

3.1.3. Armadillo Base OS & &
Armadillo Base OS &, 7Y hN—2 77 /HRHITZ2ERTA A NI E 21— 3T, Linux5.10

ENR—RC, AVTHFEBERE. VI 77y 77— MR XY MNT—IXR—I v —REICH
I HREZRELAV/INI KR0S T, Z2MOFEWERZERRLET,
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e.g.
Eclipse hawkBit™

i H—— = {88 aAzFF 277 | .
volume volume volume

0 1 N

g7 t“"?ITT’"Jj?___I“ (=miE) (=mfk) (=mik)

FYRT—IIF—Ty— #200Ms T BB SOOMB X2 (=mit)
Armadillo Base OS
AYTFIVIY (podman)  [Piciwrdeed @

¥N0OMBLLTF

Linux Kernel 5.10 | El Bootioader 32me EFIE )
U-Boot

Armadille

BGSGOS il'é:;g;;; SecureElement (nxpmseoso) . o

X 3.3 Armadillo Base OS & &

- OSOavINT MME
OS EBOMEEER/IRICLILZET, EFaUT A URIZERLTWET, PYNY—0FT7
JDRIERIIC T Y T — R 2R T B, BEFaUT B loT s UL TRIABICED ERT
B5ENTEEXY,

- AVTFICKB T TV T -2 a3 ViER

PV r—yavzE 'av5rt) BATOSHSnEELU TEETE S, AVvTFSEDFPy S
T |\7b\—_|- T-g_o -U-/ I\m‘/71'ﬂ$énéu<\:k$ D\ TON u\%%\/7 l\'jlj b\bo)lﬁgt‘—ﬁg—
DR SRDIRE ICENEERIBELE T,

PIVr—o3 207 FBUTER

AVTFITY

BaseOS

Linux Kernel 5.10

M34 A7 FIc&BT7TIV5— 3>V DER
T T T — MR A T AERR
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XY RT—PUSB XEY, microSD A—RIc&B 7y 77— MEREAIZEEH L TWET, IF
ULKEBEASINEY TN T7OHRT7 Y TTF—MNTEZHHEAY. E07 v 77— MNEBEBHERBRSI N
TWEY, OS J—hO—%— - AV THEDE. ZeExBHRERIDH_mEL. UH/INY —#&
BEZEHATWET, ADN—T7 v I7TF—MNIEKBUEBEETH., EEFOREICO—-ILI\v I T 3B
ENTEXT,

P77 Tr—=hrERBERERFOREICO=ILNYS

PyvTTr—+E BERLRET TyTT—hraEod
EH TvTT—FrICkK REEICO—ILINYY

K35 O—/L/ty & OHEH
. ERERMEOR E

ZEMDEWI 7AIVRATLT, ANL=—INDODELAHZRHS LU THEREZIHT2HE,. W
FHzEULET, ERAT OTHEEESREREHL TVWET,

- XU T BEDRLE

AVTHIZ IV ERERZRITTERBIZIENTEXRT, TNARERICFHIATESEF27T
LAY N ZHBEHT 5ED. EF27FE "OP-TEE) ZFIAREGRETRHL TVWET,

3288517 v S
Armadillo-loT — kD x4 G4 DRBEZA VT v TIFROEED T,

% 3.1 Amadillo-loT =~k x4 G4 SA4 >V F v/

& BE
Armadillo-loT #— k7 = G4 LAN EF /LKLY b AGX4500-CO0DO
(XAEY 2GB. AL —Y 10GB. WLAN O /RIEEH)

Armadillo-loT #— k7 = G4 LAN EF/ILEER AGX4500-C00Z
(AEY 2GB. XML —Y 10GB. WLAN OV /RFEEH)

Armadillo-loT 7— k7 =+ G4 LAN EF/LEFER— R AGX4500-U00Z
(AEY 2GB. XML —Y 10GB. WLAN OV /RFEEH)

Armadillo-loT #— kU = G4 LTE EFI/ILREFE L Y AGX4520-C02D0
(AEY 2GB. AL —Y 10GB. WLAN OV /RFEEH)

Armadillo-loT #— kU = G4 LTE ETI/LEER AGX4520-C02Z
(XEY 2GB, AL —Y10GB, LTE 7> TFtv hMIE. WLAN OV MIEEH)

Armadillo-loT #'— kU =1 G4 LTE+WLAN €7/l FE&t v ~ AGX4520-C03D0
(XEY 2GB. AL —2 10GB)

Armadillo-loT #'— kU =1 G4 LTE+WLAN €7/l EER AGX4520-C03Z
(XEY 2GB. AKL—Y10GB, LTE 7> T+ v B, WLAN O R#EH)
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HPHE

=t

BE

Armadillo-loT #'— kU 1 G4 WLAN €7/l EEH
(AEY 2GB. XL —Y 10GB. WLAN OV iR#EH)

AGX4500-C03z

Armadillo-loT #'— k7 =1 G4 WLAN £7)L EFER— R
(XAEY 2GB. XL —Y 10GB. WLAN OV iR#EH)

AGX4500-U03Z

3.2.1. Armadillo-loT — kU 1 G4 FEFEt v

Armadillo-loT =k V1 G4 ZE> AKX N T CICHBTES L SIC. ARICBLEBZRHDZ—RE

WERRESAVY Ty IUTWET,

Armadillo-loT =k 7 =« G4 LAN EFIILEFEEY Oty NABRRUTOEED TY,

- Armadillo-loT ¥ —hk 7 =1 G4
- ATV R (EEH)

- USB(A A X-microB)s — 7L

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

R DAV LA N

Armadillo-loT 7=k Uz« G4 LTE EFILHEFKEY Oty NRBRUTOEED T,

- Armadillo-loT ¥— k7 =1 G4
- ATV R (EEH)

- USB(A A X-microB)7—7 )L

- AC 7% 7% (12V/3.0A)
IV TY R

- 3G/LTERBAN 7 > T+

Armadillo-loT 7=k o =« G4 LTE+WLAN EFILHE LY DY NRBRUTOEED T,

- Armadillo-loT 7=k =1 G4
ATV (EEE)

- USB(A A X-microB)s7 — 7L

- AC 75 7% (12V/3.0A)
VeIV Ty b

- 3G/LTE AN IF 7> T

- R LAN/BT AT I3 7> 77

3.2.2. Armadillo-loT5— ko 1 G4 BER. EER—R

Armadillo-loT =k Dz G4 DEERIC. DER/IROABYICKRSTcBMmZZ A7y 7L TWL

ESERS
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rArmadillo-loT #*— k™ £« G4 LAN E7)LEEM,. "Armadillo-loT #*— k% £ G4 LTE €7/l
SEM ). "Armadillo-loT 7— kDU =« G4 LTE+WLAN £7)L EEM,. TArmadillo-loT ¥— kU =
1 G4 WLAN ®7)L EER) N7 —X XS SnfcBF. "TArmadillo-loT — ko =1 G4 LAN €7
JLEER— K. TArmadillo-loT & — ko x4 G4 WLAN EF)L EER— R NERBEAEOBFERD
ESEI

ZE5ICE ACTPF 75, T—TIERRERNBLTEDEREADT,
YO

3.3. I

Armadillo-loT — kU 1 G4 DELRMAERRIERDEE D T,

HEDEERDDDZ CRABLE

& 3.2 Tk

BE AGX4500-C00D0, AGX4500-C00Z, AGX4520-C02D0, AGX4520-C02Z
AGX4500-U00Z
CPU NXP Semiconductors i.MX 8M Plus

Arm Cortex-Ab3 x 4

- @WR/T—%F v v a 32kByte/32kByte

- L2 #v v a1 512kByte

AP TF Ay IV IT Y YV (NEON)ES
- Thumb code(16bit a5tz v M) HHR—k
Arm Cortex-M7 x 1

- S /T—49F v v ¥ a 32kByte/32kByte

- TCM 256kByte

JRFLAyAvY

CPU O77 13y 7 (Arm Cortex-A53): 1.6GHz
CPU a7 0y 7 (Arm Cortex-M7): 800MHz
DDR 70w 7: 2GHz

EFERY Ow 2 32.768kHz. 24MHz

NPU 2.3 TOPS

RAM LPDDR4: 2GByte
JNR 1@ 32bit

ROM eMMC: 9.8GiB [

HS400 (&KX EE: 400MB/s)

LAN(Ethernet)

TO00BASE-T x 2
AUTO-MDIX % fitx

ENAIBE FEHEE 3G/LTE €Y 2 —ILIEH,
MIF T T HARE
nanoSIM 20w k x 1
USB USB 3.0 Host x 1 (Type-A)
SD microSD XAy k x 1
UHS-I
EFA HDMI 73 x 1 (micro Type-D)
LVDSHH (4 L—y) x 1[0
A—F1A HDMI 73 x 1 (micro Type-D)
HIAZ MIPICSI-2 2 L—y) x 1 [b]

R VI —T1—R
[b] [c]

USB 2.0 x 1. GPIO x 34, SPI x 2, UART x
2. PDMMIC x 4, 12S x 1. CAN x 2, 12C x
3. PWM x 4

FEXS IS

L >y —KEt UFLEA Ly Ay o 9 FYFE 8 H(AMEE-20C-70Clc k1 2%(E)
A1 YF 1Y -1 Y F x|
LED 1—%—LED x 1 1—4%—LED x 1

B LED x 1 1 B LED x 1 bl

3G/LTE X7 —% AHEZF LED x 1

XY TFF Y RAR—k

USB micro-B U >7)La>y =)L

X2 T7ILAXAVE

NXP Semiconductors SE050
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HPHE

B AGX4500-C00D0, AGX4500-C00Z, AGX4520-C02D0, AGX4520-C02Z
AGX4500-U00Z
BREE DC 12V+10%

HEEN(BEIE)

2 BW(EEREE) [

3.0W(EFIREE) el
6.0W(LANx2, LTE @&{=Hs) [ 1]
8.5W(LANX2. LTE SAH A [ o

BEREEE

-20~+70C(iEBRE T &)

-20~+60°C({EBRE T &)

N 1 X(ER)

135x95mm(ZEEER % FR<)

AEY A X(T—2X)

143x100.5x26mm (L3 % R <)

[E{pSLC E— R TEIELE T,

bl — 2 &M G T — AN SHATE LB Ao
(3R> 4 —7 2 —X(CONT1. CONT2)DESRICE VT, iIMX 8M Plus DEVNILF 77 L ADRE T, BcHIcas
2D Y TBRICHRITERREARZEEH L TWET,

o+ >EMIckB/Ny 77y THAETT, BHIEFNBLTWERA.
EINSRIEGRIRDEB D IS HE T Ao

MLTE 0 ERBEH 80% ODEDEEHRD ET,

OILTE 4t 23dBm OEDEEHED £,

7 3.3 AR (AGX4500-C03*, AGX4520-C03%)

HS400 (&KX EE: 400MB/s)

RI% AGX4500-C03Z, AGX4500-U03Z | AGX4520-C03D0, AGX4520-C03Z
CPU NXP Semiconductors i.MX 8M Plus
Arm Cortex-Ab3 x 4
- @WR/T—%F v v a 32kByte/32kByte
- L2 F¥v¥ v a1 512kByte
AT 77Oty IV ITY IV (NEON)EH
- Thumb code(16bit e85t v M) HYR—k
Arm Cortex-M7 x 1
- MR/ T—%Fvv¥a 32kByte/32kByte
- TCM 256kByte
YRFLAyAOvY CPU a7 0w 7 (Arm Cortex-A53): 1.6GHz
CPU O77 18wy 7 (Arm Cortex-M7): 8O0MHz
DDR 70w : 2GHz
BHEIRY Oy 7: 32.768kHz. 24MHz
NPU 2.3 TOPS
RAM LPDDR4: 2GByte
JNR1E: 32bit
ROM eMMC: 9.8GiB [

LAN(Ethernet)

TO00BASE-T x 2
AUTO-MDIX 3¢t

IR LAN WLAN + BT OAVREY2—-J)L
NMIFT7 VT FHERE
IEEE 802.11a/b/g/n/ac/ax
ENAIBE FEHEE 3G/LTE €Y 21— ILESH
MIF T T HARE
nanoSIM 20w k x 1
USB USB 3.0 Host x 1 (Type-A)
SD microSD XAy k x 1
UHS-I
b} HDMI 73 x 1 (micro Type-D)
LVDSHH (4 L—y) x 1 ]
A—F1A HDMI #73 x 1 (micro Type-D)
HIAZ MIPICSI-2 (2 L—y) x 1 [b]

kA VT —T 1 —R
[b] [c]

USB 2.0 x 1. GPIO x 34, SPI x 2, UART x
2. PDMMIC x 4, 12S x 1. CAN x 2, 12C x
3. PWM x 4

FEXS IS

hL vy —kEt

V7L Lv0yy A FigFE 8 H(AMBE-20C~-70CIc & ¥ 22E1E)
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HPHBE

RI% AGX4500-C03Z, AGX4500-U03Z AGX4520-C03D0, AGX4520-C03Z
21y F I—HF—AYF x 1
LED J—%—LED x 1 I—%—LED x 1

BB LED x 1 [ TR LED x 1 o]

3G/LTE A7 —% XA LED x 1

AV TF YV AR—k

USB micro-B U7 J)La>YV—)l

X2 FILAVK

NXP Semiconductors SE050

BREE

DC 12V£10%

HEEN(EEIE)

# 3.9W (EEREE). # 5W (WLAN BEIEH)

EREERE

-20~+60C(iEBHE T &)

A A X (ER)

135x95mm(ZEeER % R <)

NEY A X(T—2R)

143x100.5x26mm (RS Z fr <)

[EpSLC E—RTEMELE T,

bl — 2 SEERE (F T — AALH STIETEF A
[CHR3R- % —7 2—X(CONT1. CONI2)DESHRICHEF VT, iIMX BMPlus DEVIILF FU L ADHRET. BEMICHEEE%E
B D Y TBEICIRURERRARZLEH L TLWET,

Ao >Eickd/\y o7y THEEETY, BERAEL TWEEA,

34. 70v7

Armadillo-loT '— kD x4 G4D7OvIR%E "™ 3.6. 7O0VvIK) ICRULET, £
JLEMAD 7Oy oMK% "X 3.7. 70y I7R(LTE EFI/ILEMR) ) ICRUET,

LTE &7
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VIN
Py | t1
cont D ~ usDHC2 | < == DCDC oo | CONT4
(microSD) [ i <= PMIC
Power Input
Gigabit NXP B coNTS
ENET_QOS =
CON2 ET;J?;Q < »| Ethernet |« = »{Semiconductors| £ 24MH:
PHY 0sC i.MX 8M Plus [
| =
" 25MHz Quad Arm = 32.768kHz
igal Cortex-A53 =
CON3 Et(hRiTse)” P »| Ethernet |« ENET_, 1.6GHz
PHY 0sC
- Arm Cortex-M7
| 25MHz 800MHz 2GByte
USB3.0 Host | usB1 <2RAMB2biY ) LPDDR4
CON4 Typen) [ > < ” sbram
| 10GByte
< PCle/UART1/uSDHC1 > _, USDHC3(8bit) eMMC
- "1 Memory
WLAN+BT
o Grio | cPiO | 12C3
CON5 Vitest - Expander v
(M.2 E-Key) 123 | Secure
- 7| Element
SB 2-1
< Y » UsB20 | usB2
USB 2-2 Hub - v
UART2 USB Consol
< > < \
’ < »| UART/USE |« (micro-B) | CONG
GPIO/ECSPI1,2/UART3,4/PDM MIC/
NTT " CANT1,2/12S/12C4,5,6/PWM1,2,3,4
co BxtIF | "
+ (34+16pin) PELLN >
pin « v JTAG
N12
CO ONOFF > _ PMIC_RST_B (8pin) CON7
VIN |
—— < e > R'TC’BAT RTC Backup
 RTC_INT/ONOFF RTC (Battery Holder) CON13
HDMI HOMI | B BootDevice
< 0OT_MODE
CON8 (micro Type-D) | . < = Jumper JP1
| (2pin)
P LVDS(4lane) | GPIO User SW SW1
CONS LVDS - b (Tact Switch)
(31pin) . GPIO/12C4 |
GPIO N User LED
| "1 (#3 Green) LED3
MIPI-CSI1(2lane) | |
MIPI-CSI
CON10 (FFC) P GPlo/i2c2 | Level | GPIO/12C2 | | POWErLED [ o)
N ”| sShfter [T v (SMD Green)

K36 7AvYIX
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HPHE

CON21 |3G/LTE Antenna

v

3G/LTE

CON22 | (U.FL Coaxial)
|
CON23 S ,
(nanoSIM) d
| 3G/LTE
Module
q DCDC q
Ext. IF " UsB 2-2
Connect to -
CON20 CONT1
(34pin)

GPIO/UART4/125/12C4

A 4

STATUS LED
(¢ 3.4 Green)

LED20

3.7 70v JE(LTE E7I/LEMS)

35. ARL—=IFNNAADIN—FT 4 ¥ 3 VR

Armadillo-loT =k x4 G4 ® eMMC O/X\—7F « ¥ 3 V#H%Z 3%k 34.eMMC XEUN v 7,

[CRULET,
x£34eMMC XEUNY YT

JX— vE Y 2090 StEA

TA

2=

1 300MiB rootfs_O A/B 7Yy 7T7F—rDABE/N—T 13> (Linux h—RILA A=,
Device Tree Blob, Alpine Linux rootfs Z &%)

2 300MiB rootfs_1 A/B 7Yy 77F—rDBE/IN—TFT 13 (Linux T—RIL1AX—=3,
Device Tree Blob, Alpine Linux rootfs = &)

3 50MiB logs OJEEAHBN—FT 13>

4 200MiB firm 77—LOz7BN—T1¥3>

5 8.95GiB app TI)r—avEAN—FT1 3>

Armadillo-loT — kD x4 G4 D eMMC D7 —h/X\—F 4 ¥ 3V DER% "X 3.5.eMMC 7—hk
N—=T12aviE IKRULET,

£35eMMC 7—h/X—=F 1 ¥ 3 ViR
T A RITINA R HA 2 BT
/dev/mmcb Lk2boot0 31.5 MiB A/B7vy7F—KDOAME
/dev/mmcb Lk2boot 1 31.5 MiB A/B 7y 77F—KDBMHE

Armadillo-loT “— k7 =41 G4 ® eMMC @ GPP(General Purpose Partition) D##Ri%Z 3 3.6.
eMMC GPP #85%, I[cRRUE T,

# 3.6 eMMC GPP ##Ek

TARITINA R A X AiEE

/dev/mmcb Lk2gp0 8 MiB T4y ABEREDADFHBEE
/dev/mmcb Lk2gp1 8 MiB BEO V8,

/dev/mmcb Lk2gp2 8 MiB EhfE O U FimtaiEe
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HPHE

TARITINAR

Y1 X

/dev/mmcb Lk2gp3

8 MiB

EIEZEEIE 114 OVRI—T 42 avIicoW\WT) 28RIEEW,
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4. Armadillo O EJRZ AN D HE]IC

4.1. #HFI5HD

Armadillo Z{EB 9 %HIIC. ROHDENHEICIHU TERLTLLEE W,

E2%M PC Linux £7zlx Windows B#fEL. XY hT—9 14V 57—T1—2X
E 12U EDUSBR— 21D PC T9, FIR/EMERESRED
BE, #2BL . FERHEPC LICHER/SEEIEEEZBEL T

FEELN,

Xy NT—UEIE Armadillo EEERBPC Zx v hTJ—27@ENTESLSICLTK
&0,

microSD h1—R microSD X0y N DENMEZMER T 255X EICHALE I,

USB X:E U USB @@J'ﬂz%ﬁﬁu _a_%)i’a_Afd& *UFH L/i—a_o

tarxz X077 I Z2EBFAT FR/EEERREZEBEITSLHDICFIABLET, Linux TlE, tar

35Y780x7 TEHRTE£9, Windows Tld. 7-Zip ¥ Lhaz @ EAWIH L T
WX,

nanoSIM(UIM 71— K)& APN LTE 7L 3G/LTE OEEEERT BICFIBELULXY, &

B BEELDZHNVETT, SMS @EM’F%EED 3 Bi5EIE. SMS

HFERIEEAR nanoSIM(UIM 1 — R)DNBETY,

4.2. AR /BFREFRRREORERE

ZYNN—0T U /BREDOY T MU PVHEAECPEHERERZHREICT S HIC. VMware REXY > > D
T— 7*()4—/75:3%1 LTWEd, 2D VMware (REYI Y DTF—5 4 X—I% ATDE(Atmark Techno
Development Environment) EFEONE 9, ATDE DEFICIEIRAE1LY 7 b U 2 7 TH % VMware % 1&E
BUZ9, ATDE DF—%d. tarxz EfisnTWE T, BEBlCELELY—ILTERL T IEE W,

kE{Y 7k 7&LT. VMware Ol Oracle VM VirtualBox H®
B4 TYI, Oracle VM VirtualBox ICIZLL T DB D £,

. GPL v2(General Public License version 2) Cigfitan w3 1

|

- VMware FERDIRET « X7 (vmdKk) 7 7 A JLICIGE L TWS

Oracle VM VirtualBox 5 ATDE %#ic& L. V7 Dz 7HREEEE L
TEHITZENTEEXT,

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

0)R—3¥'3 > 3.x Tl PUEL(VirtualBox Personal Use and Evaluation License) N EEAESNTWBIHEENRH D X,
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ATDEQ (& Debian GNU/Linux 11 (30— KXx—LA bullseye) ZX—XZ(Z, Armadillo-loT ¥—hk7 x
14 G4 DYVI NI T7HEEETSEOICRERY OXAFFEY —IL¥P. Armadillo-loT “— ko x4 G4
DENMEMEREIT S I HICRERY —)LDFRIICA VA M =ILENTWET,

421. ATDEDOtEY h7Zv 7
4.2.1.1. VMware 1 >V A k=)L

ATDE #ERH3T BcHIcid. EEZBAPC I VMware "1 Y AR —I)LENTWBRENH D XTI,
VMware tt Web R—3 (http://www.vmware.com/) =SB U. FJABMICES VMware @ %1 >V X

R=ILLTLEE W, Efeo ATDEDT7 — N4 7E tarxz EfESNTWE I DT, TWEICEERLY—I
TRREALTIEE W,

VMware &, FEFERAFARE CEEOEDHI S, BREFIBTRELREEDD

DETEHMOHEENHDFT, HRSEICERS /YA, TV RI—
P —EAFFEZNE(EULANGFEET 5260, +oICER LI ETHAE
MICESEBRmE ALV,

VMware > ATDE H&E LW & ZRAICBE < 128, BT 2 VMware
DRF XY EIDSUTOEBEICDWTZHERSILS L,
c IRANYRATLDIN—RD Tz 7EH
c IRARNYRATLDY 7 N7 7EH
- ZANOS OOty U EH

VMware @ K & 2 X > b &, VMware &£ Web X — ¥ (http://
www.vmware.com/)SES T2 EMNTE XTI,

4.2.1.2. ATDE O 7 —H+A 7 ZBYS

ATDE ®7—A-4 7ix Armadillo %+ k (http://armadillo.atmark-techno.com)h SEXVSRIEE T,

/ ARERBICHHLTWS ATDE D/N— 3 (& ATDE9 v20211201 LI
TY,

E%F PC OEMERIE(/\— KD 7. VMware. ATDE OIS 7—F7 72
FriaE)TLD, ATDE BNERICEMELGRWABEENH D £9, VMware

tt Web R—Y(http://www.vmware.com/)h 5. ERBL TW3% VMware

DRFIAVNGEZSRU CTEMERIBEZHER UL T EE L,
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4.2.1.3. ATDE O 7 —h A 7% &R
ATDE D7 —Hh1 T ZzRBBLEJ. ATDE D7 —H+1 JI&, tarxz BROEMHEZ 7 1L TT,

Windows TOERAE% M4.2.1.4. Windows TATDE O 7 —H+4 7ERT %, IC. Linux TOER
HEZFIE T4.2.1.5. Linux Ttarxz XD 7 71 IILZ BRI 51 ICRULEXT,

4.2.1.4. Windows TATDE 7 —h+4 7EBETS
1. 7-ZipDA YA =)L

7TZipzA Y AN—=—ILULET, 7Zp i&. EFEBEY 7 & 7-Zp O 1 & (http://
sevenzip.sourceforgejp)M5 % 7 > O— REUSAIEE T,

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

@
J7AUR EEE EFV ESLAYA) Y-m ALFH)
hm ) m ¥ i
&M EE AR - BB sk ER
2 ‘a=_ v
£330

Epc

B Frasvh

k-7
[ P

|0/ 4 @OATITIMEER

3. x2EfEg7 71 ILDZFER

X2 EBI7 7AIEEBRLUT, tarFERO 7742 EAULET, tarxzFERD 7 71 IL%EZEIRL
<. "B, 27V v I ULEY,

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

T L
& BE FAb JE- #8 Ak E#R
¥ [mcs v
E:1) #1X EmER HRER Truk TalF-# TrihE
Perflogs 2020-06-12 18:30  2015-03-19 13:52
2020-11-12 1647 2015-03-19 13:52
2020-08-03 15:27  2015-03-19 13:52
2020-08-28 10:29  2015-03-19 13:52
2020-02-20 18:37  2015-03-29 09:47
2018-06-19 13:43  2015-06-19 13:43
2018-09-04 11:12  2015-08-27 0%:58
20201112 17:04 2018-03-28 14:31
2020-02-20 1838 2018-03-19 13:37
20191108 16:22 2018-06-07 16245
20201211 17:54 20180319 13:37
2272139632 2020-12-101334 2020-12-11 18:28
6719365120 2020-12-11 17554 2020-08-28 10:58
48165914 2019-03-20 0950 2019-03-28 0948
2550136832 2020-11-13 1420 2019-03-28 14531
6777216 2020-11-13 14529 2015-03-28 14:31 S

1/20E0F 7YY MEER 2272139632 2272139632 2020-12-10 13:3457

4. xzFEME7 7L ORRFDIEE

'R ZHEELT. TOK) 27U v I L&D,
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Armadillo DER%Z AN 3R

ERE00

EE : C¥atde8-amd6d-20201224 tarxz

|c:.¥

atde & —amdf 4—

20201 224 tar¥

NAEENEE
ISR

LEBERE
LEET o

Arivig

o=t 404 - EEEER

AT - HERsmEd

3ot urBisET

Frl

AT

5. xz2[EMa7 71 ILDEHA
BRDMBERD FI,

FiResE
HbesiE:
I B
i

ER

4% RE C¥atdeB-amd64-20201224.tarxz

[elefeleies) HEtHa

000107 R

o IE;

-3

108 A

atde8-amdi4—20201 224 tar

Jiub 4505 FE)

—BFEF)

O X

QEE M
30MESs

-
AaT24 K

Fp2zll

6. tar 7—HAT T 71 ILDER

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

799 ULET,

C¥atded-amd64-20201224.tar¥

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

[Yistdes amded 20201234,

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

0/ 1 BOATITIMEER

7. ERFEDTTHER

tar 7P—HA 7774 ILOREMIERT IS E. ATDE 7—h1 7ORRAIGET T, "BRL I

BEELET7 AT ICATDE DF—F A A—=IDPHASNTVWET,
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Armadillo DER%Z AN 3Rl

@ C:¥atd d64-20201224, d d64-20201 d64-20201210% - [m} X
TP REE RRV BREAYA) YD ALFH)
o= X A
EM BE FAR JE- #3 Ak ER
7" C¥atdes-amde4-20201224 deg-amde4-20201 d64-20201210% v
X EHER FREE VI TS5 TP
vmdk] 3829465088 2020-12-10 1140 2020-12-11 1833

1567490048 2020-12-1011:40  2020-12-1118:33
332333056 2020-12-10 11:40 2020-12-1118:33
801505280 2020-12-10 11:40 2020-12-1118:33
39059456 2020-12-10 11:40  2020-12-1118:33
400752640 2020-12-10 1140 2020-12-1116:33

1546649600 2020-12-10 1140 2020-12-11 1833

327680 2020-11-131550 2020-12-11 1633
8684 2020-11-1311:22 2020-12-1118:33
820 2020-12-1011:34 2020-12-1118:33

0 2020-10-19 1848 2020-12-1118:33
3267 2020-12-10 1140 2020-12-11 1833
373 2020-10-20 1415 2020-12-11 18:33
56953 2020-12-1011:33 2020-12-11 1833
252379 2020-12-10 1140 2020-12-11 1633

ram
& atdes-amd6avmdk
] atdes-amded.vmsd
[Flatded-amded.vmx
] atdes-amded.vmf
[ vmware-0.log

[F] vmmarelog

0/ 15 BDF TSI MEER

4.2.1.5. Linux CtarxzFERXD7 71 IV ZRHET %
tarxz E#E7 7 1 L O EH
tar O xf A7V g VEFERALUT tar.xz EE7 7ML EEBUES,

1.

[PC ~1$ tar xf atde9-amd64-[VERSION]. tar.xz

FRF D5 THERE

tarxz EfE 7 7 1 IVOEBRENRTI D&, ATDE 7—HA 7OERITET T,

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

atde9-amd64-

vmdk
vmdk
vmdk
vmdk
vmdk
vmdk
vmdk

[PC ~1$ ls atde9-amd64-[VERSION]/
atde9-amd64-s001.
atde9-amd64-s002.
atde9-amd64-s003.
atde9-amd64-s004.
atde9-amd64-s005.
atde9-amd64-s006.
atde9-amd64-s007.

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

4.2.1.6. ATDE D&

ATDE D7 —hA4 T7=2EBRLET« L7 NUICEET 2IREY Y Vg (. vnx) 7 7 1 JL%Z VMware £
TH< & ATDE 2#EENT B ENTEFT, ATDE9 IOV« viulgeh1—H—%, Tk 4.1. 1—H—
ZENRAT—R, [RULET @,

x®4.1 1—HF—ZENRRXT—R

1—H—% JIRRT—R 1ER
atmark atmark —pg 11— —
root root dEMED — 1 —

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

=

R —F—cGoUI 0T > %ETS

ZERFTEFEA
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atdeS-amd64 - VMware Workstation 15 Player

Playerl

e~ |- % 0K > 8 6 &

00
——
—

Hnol ALSMLVTT,
MEARELT. YRFLOBRBATEE YA, V27 LEBECEBLTIESY

X

ZDHFHIF.

mENEY,

VMware DF&ET 3D V274 vV AD7 €S L—2 3
>, ZONIC U7k, ATDE 2289 % L IEHEIC GUI O 1 VEEMER

REBFZUTIIRULET,

Player®) v | P - o,

Viware Workstation 15 Player

a

R

atde9-amd64

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

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

ATDE [CEID Y THAXEV R LV 7Oty =BT & T, ATDE %=
KDRBICFEHATDHIENTEXT, REVYYD/N—RI 7R EDE
B AEIC D W TIE. VMware %t Web R — ¥ (http://

= www.vmware.com/)m 5. AL TWS VMware DRF 1 XV NG E%E
SRU TSI,

4.22. MO A UHET /N1 ADERA

VMware (&, "X b OS (ATDE)IC & 2EXD AU FIRET /N1 A (USB 7/ X DVD 7% &) DERZ Y
R—rULTWET, T/NARICL> T /KRR K OS (VMware ZE81 L TW2 0S) &4 X k OS TR
ICERTZIENTEF A, ZDOLIBTNARZT XK OS TEAT BHiCiF. XK OS lcF N
A R T 2REDDEICRD XT,

IO N UABET/INA ADFERAEICDWVWTIE. VMware £ Web R—Y
(http://www.vmware.com/) 5. EHL TWS VMware D RF 1 XV
W NarEzsBULTLLEE W,

Armadillo-loT '— kU =+ G4 OEMERESRZ=1T S TcddIcid. TR 4.2. BERESRICERT 2ED A L E]
BETINA R, IERTTINARAZET AN OS ICERETIZNENH D XT,

R 4.2 BMERERRICER T 5D A LATRET /N1 R

FINA R TINM R4
USB YU ZILE#IC Silicon CP2102N USB to UART Bridge Controller
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4.2.3. AY Y R Z 1 VK (GNOME lnK) DS

ATDE T. CUI (Character-based User Interface) BiE# 12T 2 AV RS 1 VigRERLENL £
9, ATDE TETIT2REIAVY RIEFOV Y RIAVIHKRICAD U, ETLUET, OAYY RTAViEK
ICIEWL DD DIEFENH D EITH. ZZTIEGNOME FRI by TRIBICIEE#ES VI M=)l TW3
GNOME iR Z&8 U £,

GNOME iR %= #2819 B Icid. "X 4.1. GNOME iR DES),; DLSICTRAINY TEEDT T r—
Vayvd "T21—F4 VT4, AFTUHIS Timk) ZBIRLTLLLES W,

PFUT—av EEEY A 128138 1334 & @ O

HRICAD
POEYY
TUF—FY .
P i.uzj—ﬁtﬁ
CEPITLE .:.,\w
:;5#“:?,7 BB ue-+720kyTE2-T.
YZFLY—I £ oz

JO00552d

B anuzyro-ome

X 4.1 GNOME #m>K D EEh
" 4.2. GNOME AR D T« Y KU1 DEXSICT1 Y RUDRHEXRT,
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PIUT—ay #@F &R A 12813H13:34 A 8 O

atmark@atde9: ~

2 Wl stmark@atded: - L1

X 4.2 GNOME i RKDV 1>V KW
424 U FZI)LEFEY 7 b7 (minicom)DER
JYTFILBEY 7 R 7 (minicom)®> Y PILBERER. & 43. VUTFIBERE OLSICE
EULEXI, £/, minicom ZENT DimRDIER%Z 80 XFEU EICLUTLEEI W, HEIEN 80 XFELD
INEWIGE. OV Y RAAFICRRDENZ ZEHD FT,

F®43 VU T7IIBERE

IHE RIE
kL — bk 115,200bps
TR 8bit
Ay ZEY b~ 1bit
AU ANV
7 00—l RU

1. T 4.3. minicom OFREDIEN) ICRd ANV REETL. minicom OFREBEZRLE L TL
k=Y AN

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

4.3 minicom DT DFZED
2. K 4.4. minicom OFE, NERIRINFIT DT, Serial port setups ZERL TSN,

t-—-—= [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 4.4 minicom DEE

3. "™ 4.5. minicom DY F7ILIR—KDERE] DNERRSNEFITDT,. A F—%#L T Serial Device

ZEIRLTL 2SN,

| 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? |

4.5 minicom QYY) P ILIR— N DRE
4. Serial Device [cfEET 3 Y7ILIR—hEZAADUTEnter ¥F—Z#LTLEE L,

2 7)LEER 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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10.
11.
12.

usbserial: USB Serial support registered for cp210x
usb 2-2.1: cp210x converter now attached to ttyUSBO

Armadillo D&ER%E AN H1IC

& 4.6 #l. >V 7I)LEER USB o — 7 JL(A-microB) ##t ks 0 O &

oo Isn"s YU 7 ILEER USB 7 — 7 )L (A-microB) At
ttyUSBO ICEID HToNc I ENFMD ET,

F +—%# U T Hardware Flow Control & No ICEREL TL &L\,

G *+—%#H L T Software Flow Control Z No ICERFE UL TL 72 L,

;F_

MR—RDEF—%FLTLLIEE W, X 4.7. minicom DY 7 ILIR— K D/VT A —45 DE

NRRENKT,

o [Comm Parameters]---—------- +

Current: 115200 8N1
Speed Parity
<next> L: None
{prevy Even

9600 Odd
38400 Mark
115200 Space

moow >

o ==
<<c d4wmwog
codOoO o1

Stopbits
W: 1
X: 2

0 o
ki

Choice, or <Enter> to exit?

X 4.7. minicom DY ZI)LIR— R DI A =5 DEKRE) Tl XL —h, =K. XA bV
TEY . KUFT A DREZITVWETD,
IRTEDE
7 ILiR—

4.7 minicom @2 U 7 IJLIR— Kk DIRF A —%5 DFERFE

ﬂ_ti Current) ICERRESNTWVWET, TNZNDEOARIE "E 4.8. minicom ¥

DREME) 2ZRU TS,
Current: 115200

XL XF‘yjt‘\yF
T— 9E AUL ¢

4.8 minicom ¥ Y 7 J)Lik— k DREE

E¥x—Z#UL T, ImXL—h%Z 115200 [CREL TLEE W,

QF—ZHWL T,

Enter ¥—% 2@ L T. "E 4.4. minicom OFBE) ICR>TLEE W,
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13. T 4.4. minicom ME&E; H5. Save setup as dfl; ZFEIRL. BEEREL TLREE L,
14. TExit from Minicom, %Z#R L. minicom DEREZRT LTSV,
minicom ZEEIS T 3ICiE. "X 4.9. minicom {281 HE] OLSICLTLIEE U,

[ATDE ~1$ sudo LANG=C minicom --wrap —--device /dev/ttyUSB0

4.9 minicom &&=

TINA AT 7AIEAIE. BEICK > T /dev/ttyS0 v /dev/ttyUSB1 &
REOERTHEZERRZHBENHD £,

minicom A —7>9 2 /dev/ttyS0 %> /dev/ttyUSBO & W > T /N1 X
7714 I)UIE. root XfclE dialout ZIL—FICELTWSA—F—ULHT
JEATEXEA,

d—H—% dialout ZI)L—TIC AN B2 &ET. MUE. sudo ZFEH T (T
minicom T /dev/ttyUSB0 ZA—T7F> B3 EMTEXY,

[ATDE ~]$ sudo usermod -aG dialout atmark
[ATDE ~1$ LANG=C minicom —--wrap —--device /dev/ttyUSB0

minicom Z T8 3IclE. £9 Ctrl-a [cHWT g F—ZANLET, ZOB, UTOLSICRER
INnfcs es) lCh—YVILEELETEnter ¥F—%Z2 AT % & minicom D& T UET,

Leave without reset? |
Yes No |

+ —_——+

1
+

X 4.10 minicom #& T &2

Ctrl-a [CHEWT z F—Z AN T B E. minicom DAY Y RAJILTHERR
/ ShET,

43. A —Tx—ALALAFI b

Armadillo-loT =~ 24 G4 DA VI —T 1 —RALATIRTT, BA VY —T T —ADEBRER
EHEERLTLLIEE 0,
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LELC

JP

Cco

COND CONTO SE

ON12

ON11

ON15

CON2 CON3 CON4

CON6 LED3 CON14 SW1

H411AvT—Tx—ALA47 TN (5F—XAIR)

| | | |
P o

| coNe () ®
| | | | (o] ILEDS SW1

CON2 CON3 CON8 CON4 CON14

CON1

K412 49 —Tx—ALAF I~ (U—XIEM)
RAA A VI—T 1 —AANAB

BEBES A9 —T1—R% AR &5E

CONI1 SDA>YF—Tx1—2R microSD XA ~ -

CON2 LAN A > % —Tx—2R2 RJ-45 3% % -

CON3 LANAv9—7xz—2 1 RJ-45 1%%5 % -

CON4 USBArv9—7x—2R USB 3.0 Type-A Ik % -

CON5 M2A4Y9—Tx—2R M.2 O% %7 % (E-Key) -

CONG6 UsBavy—Jl4v9—7xz—2X USB micro-B %2 % -

CON7 JTAGAv9—Tx—2X EyAwv4 8 Ey(2.54mm Ey F) -

CONS8 HDMI A > % —7 £ —2 HDMI Type-D %4 % -

CON9 LVDS A v¥—T7x—2X LVDS ax¥ 4% 31 B> f&EkEm: 50 [

CONT0 MIPI-CSI A > % —7 £ —2X FFC 3%% % 15 E>(Imm Ev F) B 30 @l

CONT1 WAV I—Tz—2R 1 EyAv 4 34 E2(254mm By F) -

CON12 HRA VI —T T —R2 EyAv4 16 EV(2.54mm £y F) -

CON13 RTICNY O TPy TAT—Tx—2 BitRy 7 2 xHISE: CR2032 &

CON14 BREANA VY —T—R 1 DC¥vwvy MIST 57 WE 2.1mm
A2 5.5mm

CON15 BRANA VI —T1—R 2 EyAvSy 2 EY(@2mm EyF) -

JP1 BEIT/INA ZARET v X EyAy4 2 Ev(2.54mm By F) -

SW1 A—H—=AvF YUK YF -

LED3 1—+—LED LED(#&®. ¢3mm) -

LED4 EIR LED LED(fx&. HELR) -
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HRES

A9 —Tx—R%

i

=

SP1

M2 BRAZ v R

ANR—H—(M2, L=2.45mm)

kA FRAEFTHICEFDZERTHD. REROFBRAIELEHZRILTZHDTEH D EA,

K413 4>9—T—XLA 7Tk LTE EFIL(T—ZXAH)

LED20

K414 4>9—Tx—ALAF7 VK LTE EFI)L(7—XEH)

K45 1>9—7 1 —RAAR

HEES A9 —T1—R% R BE

CON21 3GITEFZ VT FAVI—Txz—2 1 BRI R Y {&EREm: 30 [l
CON22 3G/TEZ YT HA VT —Tx—R2 NERESIRY Y fEkEa: 30 [m
CON23 nanoSIM ¥ % —7 1 —2X nanoSIM XA v k -

LED20 3G/LTE 25 —% AHEZRHE LED LED(#&. ¢3.4mm) -

liEkEFRIERAEEFRICEFTZERTHD. EROBIRAIELBERZRILET 25D TEHD £ A,

4.4. EwmITE

Armadillo-loT ¥— kU =+ G4 &£ A%
e, IR UET, 3G/LTE B7Z VT +H LU nanoSIM A— REGEFIIC DLW TR,

A7 YT FE L nanoSIM H— REERHl, 2B L TSV,

BOEHAZ "X 4.15. Armadillo-loT &“— ko 1 G4 D

"% 4.18. 3G/LTE
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4.15 Armadillo-loT &— k7 =1 G4 OiEwH
Armadillo-loT — ko 1 G4

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

YE2ER PC

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

Ethernet 7 —7 )L

microSD #1—RK

© 0 06 06 6 600

USB XEU
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O F+R7LAHDMI X
® HOMIs—7IL

=

E2F PC h* Windows DiH&. —&8D Bluetooth /N1 A R Z A /WA
USBOAVY—I)IlAv57—T7x—RERBUR—MESOCOMEZEEHEL T
BEL. USBOYY =LA VY —T 1 —ZIWFHBTELRWNI ENBD FT,

& FIAR IR—Tr—
TPAME)  BIER EBRV ALTH)
o = HE B

® nxs
= *-R-F
@ 3vpa-5-
W YIvE EFA, BLUN-L IV MO-5—
i@ YATLTIIA
B t*1UF1 7R
B yobory avk-vk
B VIrII7 FI4R
- TAAT Fo17
W F1ATLA PHT9-
@ xyb7-7 7T
P 17y
b £2-9Y 154 FIHUA
¥ o7-Lor7
JOotrut
~ | -k (COM & LPT)
§ Bluetooth VY72 DIEESUT)L (COMT)
i Bluetooth UV 7EHOERLY T )L (COMS)
i Silicon Labs CP210x USB to UART Bridge (COM?7)
W T Ar DR OMAT T1DY T TR

K 4.16 COM7 h'5&a LU TWBIREE

CDHEIF. TINA ANYEZK—I v —hH 5 Bluetooth DF /N1 A %BIRL T
ITR— N DREFFMARTE, NS COM DEFEESAELTET SH. Bluetooth
FINA ZA%ERTLTLIEE W,
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o TR RS-
IJPMILF)  BER J|RNV)  ANILVTH)
&= HHmE B BX®

v & PC-0118
6 Bluetooth
- @ USBIRIH IR-Jv-
i A-FrroAhBLUEA
@ 5
F--F
& Jypar-4-
W YIUE EFA, BLUS-L IV D5
BB v2A7LFA
B v£1UF1 FIHR
B yoror7 k- k
B v7ro17 7142
- TAAT F217
0 712711 79T 5~
@ Ry k7= PHTH=
P 1Ty
k1YY 1F-II1A T A
¥ 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)

=TT T

X 4.17 Bletooth [cE|X4 D COM £#ZEE L /= REE

REYY>YTHZATDEICUSB OAVY —ILA VY —T 1 —ATFT/I\A X%
BEind 31551, COEEEHDEF A,
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418 3G/LTE A7 T F & L V' nanoSIM 11— RiEfEHl
©Q 3G/LTER7Z>7T+
® nanoSIM 71— R ¥nanoSIM 1— R FT — XA Z I IIRETOHBERAEETT,
45. Vv VINEVDERFEICDWT
Vv VINDEREERZRET S ET. Armadillo-loT 5=k U z4 G4 ODIFEEZTEI B EMNTEET,
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X 4.19 JP1 OfIE

EIvVINIEREICIGU TYIDBEZDIBRINHD £, 2 TiE, JP1 ZA—-—TVICEKRELTHEE,

vy VINDA—=T>, Ya—hk&lF

ﬂlf#—7y1tmyvyNEymyvymv7vh%§ﬁbTmm
VWIRRET Y,

iir&a—hjtuyvyNEymyvvavvh%EﬁbTMé
IRRET T,

46.viTT 4 Y DERAE

ViTT 0 Zid. Armadillo ICFRETA VYA —ILENTVWBETFRANITFTAYTY, KETIRE.
Armadillo DFRE7 7 M ILOREBEIC Vi TTr ¥ ZFEALET,

ViZF1%lE. ATDEICA YA RM—=ILEN TS gedit P emacs BEDTFRARNITFT ¥ EIFERD,
E—RZEF > TVWBRZENKERPFIYTI, ViDE—RICIF, AV RE—REAAE—RIHBD £,
ORYRE—ROBFICADUAEXFERINRTIATYY RELTHERDODNET, ANE—RTRERXFOAAN
TEEY,

AETRIIAYY RFlIZ ATDE TEITIDLSTLHE L TWEITH, Armadillo TEEU L SICETT
B5ZEMTEET,

4.6.1. vi DEH

Vi ZEEE T BICE. UTOINYY RZABDLET,
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Armadillo DER%Z AN BRI

[ATDE ~1# vi [file]

4.20 vi Di2E
file ICT77AIBDINRAZIBET D E. 771 ILDMRE (+file+ DNFEE U R WEE IXFRIER) 1TV E
I VilFOAVY Y RE—RDIRRETHEENL £ J 0
46.2. XFDAN

NFEEANTBICIE AV RE—RHOSANE—RABITIZNENHDFT, IV RE—RHNS
ADE—RICBITITDICIE. "R 46. AHE—RICBIFTIZIAVVR, ICRIIAVVYREAALET,

ABDE—RABITERIE. F—ZANITNEZDOIEIXFHIANENET,
K46 AHE—RICBITIFSHIAYVR

avvR B

i

a

A=V I D& BHERNSXFANZRA
A=YV ILDEBZHSXFAN =R

ADE—RHNASOAV VY RE—RICEDEWGHRIE, ESCF—ZANT B ETRZ IENTEZET,
BEDE—RMRIDOOSHBLL B> THGEIF. ESCEF—Z2ANL, —BOAVYYRE-—RARSZZEICEDIE
AEBITET,

If AAEEEEEZ OFF (C

ViDAX Y RZE ANT BKid ATDE OHAFEAS Y X T L(Mozc)Z OFF

K ULTLRREW, BEREBANDY AT LD ON/OFF (&, ¥/A/£2B8F—TTT
STEMNTEET,

fiie Tay ENBNOIAXYY REANLBEOXFANORKMUEZ X 4.21. ADT-RICBITT
2OX Y ROFHHA) IKRUET,

H—vIL
Armﬁ [lo

laja<woR
ANRaGIE

lja<wok
ANBREE

BK4.21 AAE—RICBITIZIYY ROEHA
vi TOXFHIER

VY —ILDOBREIC K > Tld BS(Backspace) ¥ —TXFENHIBRTE T,
= "H) XEDNAASINZHZENHDET, 2DHEIF

Zald. 14.6.4. XFOHI
fR1 THEAISIVY FZ2ERL. XFZHIFRL TSV,

4.6.3. h—VILOBE

ARF—TH—YVILOBFNTEXIN, AVVYRE—RT IR47. A—VILOBEFHITY R, TR
AV YV REANTDBCETHEN—VILEBEIT DI ENTEET,
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RA4T H—Y ) OBEITVR

VR EhfE

h Eic 1 XFBE
J TIiC 1 XF¥E
k Lic 1 X=#%E
| alc 1 XFBE

4.6.4. XF DOHIER

XFEEYIBRT 25E8FE. OVYRE—RT K48 XFOHIBRIVYY R, [CRIIAVVYREAHLE
ER

K 4.8 XFODHBRAYV R
aAvUR BE
X H—V I EDOXFE%HIER
dd BETEHIRR

'x;y ANYY R, Tdd) A¥VY RZABDUEBEICHIRENZXFZ M 422 XFxHKRIT2AT Y
RDEEE) [CRUET,

h—vIL .
r——m..-7 "I dd]av KT
IArmadi | 1o ™~ miganzxs
[x]aA< KT
BIREh 2 X F

£ 4.22 XFEHIRT ZIY Y ROBHA
4.6.5. RIFEMRT
T ALOBRE. KTETSAVY RE TR 49. 8F - KTIATY R ERUET,

FKA9FRE - RTINYVR
avv R Eh{E
gl EHEEREFETICRT
wlfile] 7 74 L% +file+lCIBE U TRE
1w 7710 %E FEEREELTERT

BRESKRTEZITS>OYVRE T, (AAQ)DSEFUEZIAV VY REFERUET, " "F—%2AHT S
CEHETHHICA—YVILDBEBDAADLEOTY Y RPIRRENET, AV RZ AN UL Enter F—%
gET, AV RDBEFTESNET,
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b. ECEI &R T

5.1. &

BRANA VI —T7 1 —RCERZERT 5 E Armadillo-loT '— kU1 G4 HNEEUFE I, #E
9%5E& CON6G (USB OV —Il4 5 —T7x1—R) hSEEOIVMNERRENET,

BICL> TREBE-RMDPIE(ELET, FULIE T14.2.14. JP1(EET/N

/ Armadillo-loT —h D x4 G4 DERBEABETOY v > /L JP1T OIK
ARAREI VIV ZSRUTLLEEI W,

WTFIcEEA T 0flZRL XTI,

U-Boot SPL 2020.04-at7 (May 21 2022 - 11:21:55 +0900)
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):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] revl1.1 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 26C
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 ba76d33
- U-Boot 2020.04-at7

first boot since power on

switch to partitions #0, OK

mmc2(part @) is current device

flash target is MMC:2

Net: eth@: ethernet@30be0000 [PRIME], ethl: ethernet@30bf0000
Fastboot: Normal

Saving Environment to MMC... Writing to redundant MMC(2)... OK
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Normal Boot

Hit any key to stop autoboot: 0

switch to partitions #0, OK

mmc2(part @) is current device

31051784 bytes read in 675 ms (43.9 MiB/s)
Booting from mmc ...

#t#t Checking Image at 40480000 ...
Unknown image format!
60012 bytes read in 5 ms (11.4 MiB/s)
it Flattened Device Tree blob at 45000000
Booting using the fdt blob at 0x45000000
Using Device Tree in place at 0000000045000000, end 0000000045011a6b

Starting kernel ...

[ 1.606026] imx6g-pcie 33800000.pcie: invalid resource

[ 2.618095] imx6g-pcie 33800000.pcie: failed to initialize host

[ 2.624095] imx6g-pcie 33800000.pcie: unable to add pcie port.
OpenRC 0.44.7.10dab8bfb7 is starting up Linux 5.10.117-r0 (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/mmcblk2gpl ...udev | * Starting
udev ... [ ok ]

[ ok ]
cryptsetup | * Decrypting encrypted secondary partitions ...overlayfs | * Preparing
overlayfs over / ... [ ok ]

[ ok ]
udev-trigger | * Generating a rule to create a /dev/root symlink ...hostname | *
Setting hostname ... [ ok ]

[ ok ]
udev-trigger | * Populating /dev with existing devices through uevents ... [ ok ]
fsck | * Checking local filesystems ... [ ok ]

root | * Remounting filesystems ... [ ok ]

Localmount | * Mounting local filesystems ... [ ok ]
urandom | * Saving 4096 bits of creditable seed for next boot
bootmisc | * Migrating /var/lock to /run/lock ... [ ok ]
bootmisc | * Creating user login records ... [ ok ]
bootmisc | * Wiping /var/tmp directory ... [ ok ]
dbus | * /run/dbus: creating directory
dbus | * /run/dbus: correcting owner
micron-emmc-reten | * Starting micron-emmc-reten
dbus | * Starting System Message Bus ...syslog | * Starting busybox syslog ...
[ ok ]
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[ ok ]
networkmanager | * Starting networkmanager ... [ ok ]
buttond | % Starting button watching daemon ...podman-atmark | * Starting configured
podman containers ... [ ok ]
[ ok ]
reset _bootcount | * Resetting bootcount in bootloader env ...Environment OK, copy 1
chronyd | * Starting chronyd ...reset bootcount | [ ok ]
sshd | * Starting sshd ... [ ok ]
[ ok ]
local | * Starting local ... [ ok ]
Welcome to Alpine Linux 3.15
Kernel 5.10.117-r@ on an aarch64 (/dev/ttymxc1)
armadillo login:

U-Boot 7OV 7k

USB d>VY—J)L+1>%—7 x—XR IC"Hit any key to stop autoboot:" NHA TN TWBEICAAL
50F—AHN%Z1T5& U-Boot 7OV T ENRRENET, COMEICF—ANDRITNITEBRIICE
BLEI,

1 (BER)
Bui ldInfo:
- ATF ba76d33
- U-Boot 2020.04-at7

first boot since power on

switch to partitions #0, 0K

mmc2(part @) is current device

flash target is MMC:2

Net: eth@: ethernet@30be0000 [PRIME], ethl: ethernet@30bf0000
Fastboot: Normal

Saving Environment to MMC... Writing to redundant MMC(2)... 0K
Normal Boot

Hit any key to stop autoboot: 0

u-boot=>

2. A1 Y

EFNETIZEeO071y 7Oy 7 hpRREINES, rooty h—&I—H—dD Tatmarky, <O
AVFTBIENTEET,

r10.10.2. SWU 4 X—Y D1ERL; DFIET initial setup.swu ZEF U Armadillo ® Trooty.
Fatmarky, Z—%'—I(Cld. initial setup.swu fERBFICAAULIC/SRT—RMOBESNE T,

initial setup.swu ZEA LA WES. Trooty I—H—FZ#EIOS A VEIC/SAT— REAHETIC
HUWKRT—REREINET, Tatmarky 1—H—&, HERETEOYIShTWET, 00Oy
U ZBBRT BIcI3. Trooty 1—HY—TOY 1> U. passwd atmark IX > RT Tatmark; 1—H—
IRAT—RZFZRELTLEEW,

RETD/NRT=RICRERXFZDOTZILT 7Ry b INXFDOTZILT 7Ry b 0 D5 9 TTOEF,
ZOM(EES - ARRBE)EEDEIENTEXT,

1. root TOZA1 YV
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EANRA T —RZZEBULEY,

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

Retype new password: €9
Welcome to Alpine!

Q@ HFULWIRT—REAHALET
O FLWIRT—REBAAULET

2. atmark TOZ1 >

FHPRETOY 7ENTEXI DT, root T—ENRXT—RZRELTHASOT1 Y LET,

armadillo:™# passwd atmark ‘,

New password:

Retype new password:

passwd: password updated successfully
armadillo:™#f persist _file /etc/shadow (2]
armadillo:™# 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!

Q atmark I—HF—D/)XXAT—RZEITYV R, 110.10.2. SWU 1 X—I DIERR) ZFERL
B EICIERETT

@ RT—RI77AIIEXEILLET,
© FBELL/NART—RTOSMIVTEIENTEET,

8D, ZOFXTIEFVRATLD OFF §2EHBIESEHZATCLEVWET, #
D7z persist_file AYY RAFHEBREINTWET, 2OONYY RZFAT
5ETIT7AINBNTEREZRMRIZDIENTEXRT, NRT—RZH
EURBRICIEUTOOAYY REZRTLTLEEI W,

Armadillo BaseOS Tlg)L— bk 7 71 LY X7 LI overlayfs Z#AL T

[armadillo ~]# persist file /etc/shadow

persist_file ¥ > NICBET 255HMIE T10.11.2. overlayfs & persist_file
IC2WT) Z2BRULTLIEE W,
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5.3. iR TH3E

eMMC ¥ USB XEVEHICEZAAET> TVWBBICEREZYIMT L. T—IHWIET ZATREMEN
BEOET, BRICKRTIEZHEEIE. RDKSIC poweroff I KEEFTL. Treboot: Power
down) ERRENCDZHER UL THSERZVIMLET,

[armadillo ~]# poweroff
* WARNING: clock skew detected!

urandom | * Saving random seed ...chronyd | * Stopping chronyd ...syslog

| * Stopping busybox syslog ... [ ok ]

over layfs | * Unmounting /etc ... rngd | * Stopping rngd ...podman-atmark | *
Stopping Start podman containers ... [ ok ] [ ok ]

* start-stop—-daemon: no matching processes found

podman-atmark | [ ok ]
[ ok ]
udev | * Stopping udev ...hwclock | * Setting hardware clock using the system

clock [UTC] ... [ ok ]
* in use but fuser finds nothing

over layfs | [ 1]
over layfs | * Unmounting /dev/shm/overlay etc lower ... [ ok ]
networkmanager | * Stopping networkmanager ...overlayfs | * Unmounting /var ...nm-

dispatcher: req:1 'connectivity-change’ : find-scripts: Cannot execute ’/etc/Netw.

[ ok ]

dbus | * Stopping System Message Bus ...nm-dispatcher: System bus stopped. Exiting
* in use but fuser finds nothing
over layfs | [ 1]

[ ok ]
over layfs | * Unmounting /dev/shm/overlay var lower ... [ ok ]
over layfs | * Unmounting /root ... [ ok ]
over layfs | * Unmounting /dev/shm/overlay root lower ... [ ok ]

localmount | * Unmounting loop devices
overlayfs | * Unmounting /home ... localmount | * Unmounting filesystems
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 ]

localmount | * Unmounting /home ..

* in use but fuser finds nothing

Localmount | [ 1]

localmount | * Unmounting /var ... [ ok ]

localmount | * Unmounting /etc ... in use but fuser finds nothing
Llocalmount | [ 11 ]

[ ok ]
over layfs | * Unmounting /dev/shm/overlay home lower ... [ ok ]
killprocs | * Terminating remaining processes ...mount-ro | * Remounting remaining
filesystems read-only ... * Remounting /etc read only ... [ ok ]
mount-ro | * Remounting / read only ... [ ok ]
mount-ro | [ ok ]

The system is going down NOW!
Sent SIGTERM to all processes
Sent SIGKILL to all processes
Requesting system poweroff
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[ 62.855146] imx2-wdt 30280000.watchdog: Device shutdown: Expect reboot!
[ 62.862470] reboot: Power down

poweroff AV Y REFATTICEZLICIRT TEDME. 3G/LTE BV 1 —ILEEBHLTLWBHhITL >
THEZEDLDFT,

5.3.1. 3G/LTE ®Y a2 —I/LEH I N TWERWES

Podman > 77+ DRELH tmpfs THD. eMMC NDEZAHAZTT> TWRWEEIE. poweroff
AV Y RZFERAETICERZYIMT 2 &M AIRET T,

Podman J> 77+ DIREED eMMC DIFEP. SEEIC rootfs ZED eMMC [cHBR) 2 —LEEE
I 2K OBHAREREICEWTIE, poweroff I¥ Y RZEITL. Treboot: Power down; &FRRENfz
DZERLTHSBRZUMIL T ILE W,

5.3.2. 3G/LTE ®Y a—/LHEHZIhTWBIHES

3G/LTE €Y 2 —JUIF poweroff BT v v NY D VABZITWEIT DT, 3G/LTE €Y 2 —ILH'E
FHINTWS Armadillo-loT = kU =1 G4 OFEIE. BRZUVMT 281IC T poweroff XV R
#E{TU. Treboot: Power down) &ERRESNZDZHERL THSERZVIRL T I L,

AVY =) EeHERTERVWERIET, AAM Yy FREZFERU TERAVREZERET 2551, BRA
7 1B1EEM% 3G/LTE R 7 —% AMESEA LED (LED20) hVEITSNficDZHERL TH5S AC TITI %
RWTLEEW, 3G/LTE RT7—% A LED OFfrId.  "R4.14. A5 —Tx—XALAT7T K
LTEEFIL(T—RIEH)) Z2ZRULTILE W,

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

BRZEZBRATIRE. IvTFUoHIcEZ OB ZzkfH. EF%
iRt —Elﬁﬁuiﬁ')%%b‘?ﬁ NI, REYMNEDAC 7Y
Y DBEICHEREIIULITDOELED T,
- DC 7o 7fITERZYK LGS : 95 #
- AC 7Z7ITERZYIKLIZES 1 &

VHICEZSNLEETIRITPEIICERZBERALULEA. BR
VANTFSNT ., BFUBEWEOIHERESGDODRERERD XY,

a7
0—

\’U
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Armadillo-loT =~V x4 G4 8@/ =27l I —H—Eex

Ei :l__:U{_—Eﬁn‘

7YY= T7 /EHEREHAROI—Y IR LT, BAERITOREART—F DRHP AT
BASETZREITITEY—EARE, I—YV-—BRIDZERABT—ERZRIFZIENTEXT,
Y—EXZRF2HiciF. "7y hN—0720/ Armadillo U b I 2—F—FFZ T 2HENHD
ESERS

A—H-Z{FI2ERDESBY—EREZZIFEZENTEET,
- BEARPEHESEOETEBRNOME - fBE
- BAZEBITOREART—YDF o >vO0—R
CBRWBIEON—I 3 YTy SIS EBEREOSMSEERE
- BRUARICETAIREEIF—PAIRY NEORAMSEE(E

HULIE. TPy hY—2F72 ./ Armadillo 1 by 2ELIEE 0,

7y h~¥—9772 ./ Armadillo Y ~

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

6.1. BARME IR

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

BARGDEHROFUWFIRIZUTO URL 2SR S0,

Armadillo-loT G4 BAS mE %

https://armadillo.atmark-techno.com/armadillo-iot-g4/register
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Armadillo-loT #— kY x4 G4 HREAIY =27l EMERERR TS

7. ENERESE TR

ARETIE, N\—RTz7OBERRICHERI 2V RPZOETFIEICOVWTHBALET,
IN—RY 1 7 OEBEERUANBNDO XYY RPFIEICDWTIE T10. Howtoy 2R L TS0,
7. %y cD7—7

ZITIE RYMNT—VDRETEICOVWTHBLET,
7.1.1. A gElR Ry RT— 7

Armadillo-loT =k 1 G4 (&, 2 DD Ethernet R— bDBEHINTWET, Linux hS5iE.
N2t ethd . ethl ICEZZEY,

RTN1V XYM T=0ERXYNT—=IFIRA R

Xy hNT—2 XY NT—=IFTINAR R D E

Ethernet eth0 DHCP

Ethernet ethl DHCP

AR LAN mlan0d I2A4T7 Y NE—R

3G/LTE ttyCommModem SIM/ B&E&ETSVICIRELET

eth1(LAN 4 >% —7 £ — X 2)I& 10Mbps(10BASE-T) ICIER LTI,
10Mbps TEIEEITSEEE. LAN A ¥ 9—7 1 —2 O(LAN o > & —
Jx—RA ])%Zﬁ*”ﬁﬁ<r«.éb\o

7.1.2.IP 7 RL XADRESRAE
Armadillo-loT =k x4 G4 D IP 7 RL XA %&MEZIT BIciE, ip addr AV REFERAULET,

[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 4a:1e:d4:ad:ab:ee brd ff:ff:ff:ff:ff:ff
inet 172.16.1.20/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 14810sec preferred Lft 14810sec
inet6 fe80::14d8:e8aa:fada:1ed5/64 scope link noprefixroute
valid Lft forever preferred Lft forever
3: eth1: <NO-CARRIER, BROADCAST, MULTICAST, UP> mtu 1500 qdisc mg state DOWN glen 1000
link/ether 4a:71:b8:5c:66:4e brd ff:ff:ff:ff:ff:ff

K71IP7RLADHER
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inet EIR>TWBEMNIP PRLATY, FEDA VI —T 1 —ADHERRLIEWEEIEZ. UTD
FOICLEY,

[armadillo “J# ip addr show dev eth@
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mq state UP qglen 1000
link/ether 4a:le:d4:a4:ab:ee brd ff:ff:ff:ff:ff:ff
inet 172.16.1.20/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 14517sec preferred Lft 14517sec
inet6 fe80::14d8:e8aa:fada:1ed5/64 scope link noprefixroute
valid Lft forever preferred Lft forever

K 7.2IP 7 RL X(ethO) DHER

713. XY NT—Y DREFRE

Armadillo-loT =k 7 x4 G4 TiE. BED Linux YATLERKR. RYNT—0A4 VT —T 11—
ADFKREIE NetworkManager ZFRA U £9, NetworkManager (9 RTODOXRY NT—U%REEZ X
73 EUVUTEBEBLET, ARI77aVICE TEDLSICRY MNT—=IOANERITZH. TEDLSIC
Xy ND—0%ERT DD, B L. /etc/NetworkManager/system-connections/ IC{RFEULE T, =
feo 1 D20FNA AR UTEROAR I Va3 V2 RET DI EEGFEAETID, 1 DOF/NAAICKULT
ayticcEdaAxIvavIiE 1 DEIFTY,

NetworkManager (. €D /etc/network/interfaces Z{F > LR EAEHHR—F L TVWETH,
AETE nmeli ZABWTEZHRDICHEMNLET,

7.1.3.1. nmcli [C2WT

nmcli (& NetworkManager #1927 D AV R4 Y—ILTT, "M 7.3. nmcli®daT>V R
2R, i nmcli OEXEZRULET, OZEMS, nmeli (& T Tz~ (OBJECT) EWSHDOHTE
LU, FRZNOAT Y7 M LTIOTY Y R (COMMAND) 25179 %, EWSERXTIOY Y R%Z
ABNTBZENDIDET, oo ATV MENZENIC help PEESINTWSZEE I IO EHEH
BnEd,

nmcli [ OPTIONS ] OBJECT { COMMAND | help }

7.3 nmcli DOy RERK

7.1.4. nmcli OEERRBFEWS

ZZTEnmeli O, ERMBENTZHBALET,
71410, ar7vavo—§

ERFINTWEIXI Y3 VyO—BXERTZICE. ROLSICAVY RERTLET, 1

[armadillo “J# nmcli connection
NAME UUID TYPE DEVICE

Il nmcli connection show [ID] [€&>T. KD EHMLRBERERRIZIEHTEET,
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Wired connection 1 a6f99120-b4ed-3823-a6f0-0491d4b6101e ethernet eth0
Wired connection 2 fafc0e33-bb47-3¢39-b9a1-395e4cebechbe ethernet --

K74 3x%7>3>v0—&
FRENTc NAME DWW TIE, BE [ID] e LTHIBT 22 EMNTEXT,
7.1.42 OXV>a>0EME - EHL
aAx72avzaEbddIciE. ROLSICAVY REETLET,

[armadillo ~J# nmcli connection up [ID]

M75 %73 >oEMLE
Ax7yavuEEMELTBICE. ROLSICAVY REEITLED,

[armadillo “J# nmcli connection down [ID]

M 7.6 %73 >y0EML
7.1.4.3. ARV >3V DER
ARV aVEERTBICIK. ROELSICAVY REEITLET,

[armadillo ~1# nmcli connection add con-name [ID] type [type] ifname [interface name]

7.7 ARV a3y DER

(D] ICIEOIXRIZ Y3 YyDEZE(ER). [type] ICid ethernet, wifi EWo#EKY 1 7.
linterfacename] ICld1 V57 —T7 1 —R&A(T/INA1RA)EZAHDULET, Thnlck b /etc/NetworkManager/
system—-connections/ [C[IDID&RI TR a7 7AILDMERENE T, CDT77AIL%E vi RET
REL., XV YaVEEBIETZIEHAETY,

Armadillo-loT —hU x4 G4 ZEEB UL EZICARTIYa VYT 7AILIEITUEDLIHWVWLS
. persist file ANV Y N TKGILITZHENGH D F£9, persist file AV NICBET M
M10.11.2. overlayfs & persist_file (CDWT) ZSRBUL T LIV,

[armadillo ~1# persist file /etc/NetworkManager/system—-connections/{A %o > a v T 7A4ILE&>

7.8 AR 2ay 7 71 ILDxKHEL

UicBaldk. Ox07v3>y7714IIlDIN—Z v 3% 600 ICERELT
<12&\W, 600 [CEETEH. nmcli ¢ reload ANV RTOAXIYaV T 7
AINZBFTALEXT,

/ D Armadillo-loT ¥—hD x4 G4 NS ARV 3V T 7))L —
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[armadillo “J# chmod 600 /etc/NetworkManager/system—connections/<3 %%
avIivAILE>

[armadillo ~1# persist file /etc/NetworkManager/system-connections/<J %
93V I 7AILED

[armadillo ~1# nmcli ¢ reload

SWU A X—IZFERLTIRI Y3y I7MILOT7 Yy 77— NE2{T555
& swu A X—=JCEHZARI a3V T7AILDIN—Z v 3% 600
ICERELTHS, swu M X—IZERLTLIEE W, 7y 77— NETH
ICid swu M XA—I1ERBEDO/IN—I vy auhiEFasnsdicoH,. Lo
YV RETFIBIFIARETY, swu M X—JICELTIE M10.10. Armadillo
DYVITRNDT7HETYITFT—RT3;, #SEICLTLEEL,

7.1.44. AU 3> OHIER
ARV avEHIBRT ZICE. ROKSICAVY RZEERTTULED,

[armadillo “J# nmcli connection delete [ID]

7.9 AxXYV Y 3> DHIER

Zhic & D /etc/NetworkManager/system—connections/ D XTI 3> 7 7 I)LEERICHIBRENE
T, ARV 3 VOEREREEIC persist file AV Y RTREELT ZRENH D FT,

[armadillo ~1# persist file -d /etc/NetworkManager/system-connections/{AX Y>3 v 774 ILE>

7.10 aAx7 >3 r 7 71 IVHIERR DXL
7145.BEIP7 RLARICEKET S

RT7T2.BEEIP7RLAREN ODABICKRET 502, '®711.EE IP 7R FLARE) IKRLK
ER

RT2EEIP 7 RLAKRES

5EH RE
IP7RLX 192.0.2.10
NAVR 24
FTI7AINNT =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

711 BZE IP 7 RLARE
7.1.4.6.DNS 4 —/\—%Z#EET 3

DNS —/N\—%ZEEJ 2%z, "’ 7.12. DNS H—/X\—0DigE) IERLEXT,
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[armadillo ~1# nmcli connection modify [ID] ipv4.dns 192.0.2.1

7.12 DNS H—/\—DigE

7.1.4.7. DHCP ICRREY %
DHCP ICREY 261%. "R 7.13. DHCP OFE) IKRLET,

[armadillo “J# nmcli connection modify [ID] ipv4.method auto

7.13 DHCP Dg&%E

FELEZ7ONXT 1 ZHIBRT D ENTEXT, RIIC"+" =f[FiIFdET

p7 -ipv4, addresses DK SIC. FO/NT A BDFKREIC "-" T E I & TR
TONRT 4 ZEINTBEIENTEEXT,

7.1.48. ARV a v DELEZRRT %

BEEINTWE AR Y a VA BELSE. MRSIBELLEIXRIYaVyEBEEWELTKL
fEE W\,

[armadillo “1# nmcli connection down [ID]
[armadillo ~J# nmcli connection up [ID]

K714 X723V DEEDKRR

7.1.49. TINA AD—F&

TINAZAD—E(T/IN\NA R, A7, RE BHBRIAXRI 2 aV)eERI BICiF. ROLSICAVY
RERTLEI,

[armadillo “1# nmcli device

DEVICE TYPE STATE CONNECTION

eth0 ethernet connected Wired connection 1
ethl ethernet unavailable --

lo loopback unmanaged -

K715 FIRA AD—E

7.1.4.10. TI\A A D#Ekx
TINA ABERT DICIE. ROLSICAVY REERITLED,

[armadillo ~J# nmcli device connect [ifname]

X 7.16 /N1 X DL
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2 aVHWETTY, "Error: neither a valid connection nor devicegiven"
EVWS Xy tE—IDNRRSINIBEICIE. nmcli connection 7R E THR
BRARXRI2avhH 2 zERL TEE W,

ﬁ7 FINA 2 EERT DICE. BHRULESEULTWBTFINA AOBZZR XY

7.1.4.11. XA RDYHT
FINA ZZGWT BICId. RDELSICIVY RERTLUET,

[armadillo “J# nmcli device disconnect [ifname]

717 TIRA 2D

7.1.5. &#& LAN

Bk LAN TEBICBENTENMERLX T, REZEZEULBA, BIEBELAVF—T 11— %
BEAWELLTILEE W,

FAUxRY NT—URICHDBEHKZEE PINGBEZITVWET, UTOHITIE, @EHKD 1192.0.2.20,
EWSIP7Z7RLAZF > >TWBEBELTWET,

[armadillo ~1f ping -1 ethd —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

-—-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

7.18 iR LAN O PING #R

(1) SIA TV TA VI —T I —REEBECTEXY, ethl ZHERT 21551 -1 ethl ELTLE
U,

TORERBEICELD, Xy bT—UBFEICHER LAN NMERShBWEE
WHDET, REEZHITHRL T LSV, BRICHR LAN OB
Z3 250 BRLANBMANDA 5 —T7 2 —RZEMMEL TR,

/ Bk LAN BADA 25 =T 2 —ANBEMELESNTWBIHE, IL—T >

7.1.6. #E#R LAN

Armadillo-loT =k 7 1 G4 WLAN EF/LICEEHENTWVWS WLAN + BT JVREY 2 —ILTIE
BICBEDAENMERLE T,
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& LT, WPA2-PSK(AES) 07 7 ERARA Y MEHRUES, T TOERBETIH. Z77EARA Y
N @ ESSID % [essid]. /XA 7L —X% [passphrase] &XKLZULET,

7.1.6.1. f&#R LAN Z A1 ¥ MMcEE#R I %
1. 8% LAN 77 EZRA >V MCERT %

[armadillo “J#f nmcli device wifi connect [essid] password [passphrase]

Armadillo-loT “— kU x4 G4 #BEFLIcEEIC ERE LAN OOXRI Y3y 774 ILHSEZTUL
FbhiawksIlc, 'T®M78 Ax7¥ayvI7714ILOxEt; 28BULTT7 71 ILOKEELET>TLLE
=LY\,

7.1.6.2. &R LAN OBEZHERIT S

FAUxyY NT—URICHZBEEEZE PINGBEZITVWET, UTOHITIE, @EHRHI 1192.0.2.20,
EWSIP7Z7RLAZF > TWBERELTWET,

[armadillo “1# ping -I mlan@ -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=51.951 ms
64 bytes from 192.0.2.20: seq=1 ttl=64 time=19.347 ms
64 bytes from 192.0.2.20: seq=2 ttl=64 time=13.861 ms

-——192.0.2.20 ping statistics ———
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = 13.861/28.386/51.951 ms

B 7.19 ##5 LAN @ PING ##EsR
BiR LAN & EiR LAN OADNERICE > TWBIEES. BICHER LAN MBI NE T, HEERICE
1% LAN OEFERZTS5HE(1F. ER LAN LANDA V57 —T7 1 —A=EWELT %h. A TOFIETE
2 LAN OBEEZMOA VT —T7 1 —ALDELLLTLEZWL,

XYRNT—IA VI —T 11— ADBEEZERLET,

[armadillo “1# ip route

default via 172.16.0.1 dev eth® src 172.16.1.43 metric 100
default via 172.16.0.1 dev mlan®@ src 172.16.1.52 metric 600
172.16.0.0/16 dev eth® scope link src 172.16.1.43 metric 100
172.16.0.0/16 dev mlan@ scope link src 172.16.1.52 metric 600

720 XY NT—=04 V45 —7T 1 —ADBKERESD

Metric DEMEITNIEEBEEITEL RZD T, & LAN @ Metric Dfg 600 ZFHE LAN @ 100
EDHELLEKRELEX T, UTDHITIE. B0 ICEELET,
CZOBITHERLTWSER LAN %273 >0 [ID] 1AL T, 7.14.1. %7y 3>v0—&,

DFIETHERL TS L,

[armadillo “J# nmcli connection modify [ID] ipv4. route-metric 50
[armadillo “J# nmcli connection up [ID]
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[armadillo ~1# ip route

default via 172.16.0.1 dev mlan®@ src 172.16.1.52 metric 50 ‘)
default via 172.16.0.1 dev eth® src 172.16.1.43 metric 100
172.16.0.0/16 dev mlan® scope link src 172.16.1.52 metric 50
172.16.0.0/16 dev eth® scope link src 172.16.1.43 metric 100

721 XY RNT—=0 A5 =7 21— ADBEERTE
©Q Metric ' 50 £B>TVWBZ ENHERTEXT,

Znick b, B LAN iR LAN D lABENRIHE THER LAN BMBEL TEDNBLSICAD
£95

7.1.7. 3G/LTE
AETIF. Armadillo-loT =k o1 G4 ICEH SN TWS 3G/LTE Y 1 —ILOEAAEIC DV
THALET,

Quectel & 3G/LTE @FE€> 2—JL EC25-J (& K J€/KDDI/Y 7 b XY
JENTNOEEERMEARZT T L TWET,

=

7.1.7.1. 3G/LTE F— 7 BEREZ{TSHIIC

3G/LTE F—%BEZHEIT D ICIF. BEBEELDZNIVNETYT, ZHNFICBEEEENSES
iz nanoSIM(UIM #—R) & APN BSRZ=#EBL £ 9,

Quectel & EC25-J BEHE T /L TCOEERIEE A nanoSIM (BlE7 5 V)
B L Ti&. Armadillo ¥ f® TArmadillo-loT &— ko = 1 E{ERE
HEHSIM—&; ZHERIIZIL,

Armadillo-loT ¥ — bV = 4 #HEERFH SIM — & [https://
armadillo.atmark-techno.com/howto/armadillo-iot-tested-sim]

Armadillo-loT =k x4 G4 OFBFEMNTIIINTWB I EZETZLT
M5 nanoSIMUIM A—R)ZED T T2 0N,

If AR, nanoSIM 20Oy hZEBHUTWET,
EXE /microSIM %1 XdD SIM 11— K% nanoSIM Y7 Xlchy hULTzH

D, YA XDERKZDHDZFERT S E. nanoSIM X0 kD EfET 5 R
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Armadillo-loT #— kY« G4 HRZAIY =27 EMERERR A

HERDET, InSZERBULARBNKIEL I5E
Ho THRILEBANEBD KT,

(& RELAAEIAT

nanoSIMUIM 1—R)DYID RZ=2ZzEAAAICEAT. ZHEZ EICUTHEALTLLEW, BAME
REF. "X 4.18.3G/LTEA7Z VT FHH LW nanoSIM H— REHEA, ZSRUTIEE 0,

APN OREZTIICIF. RICRIIBWRDIBETT,

- APN

C AT

- JXRT—R

. WEFAHT(PAP E7zid CHAP)
. PDP Type(IP ® &% R— )
7.1.7.2. 3G/LTEDOAXRV > a v = EHT S

% 7.3. APN BEREREN) OABICKET 26z " 7.22. 3G/LTE DART > 3 ¥ DR

N
F9,
= 7.3 APN B ERI
HH BE
APN [apn]
1—H—4% [user]
AV SVESEN [password]
XY RNT—=UFINA R [wwan]

XY RT=T7FTNRA X [wwan] [&, "R 74 BEEIY2—ILDOXRY NT—=0FNNA R, 2SRES N,

RTABEEI 12— ILORYNT—IFTINA X

BEEY2—)

RKYKIT—=IFRAR

Quectel & EC25-J

ttyCommModem

[armadillo “J# nmcli connection add type gsm ifname [wwan] apn [apn] user [user] password [password]

Connection

" gsm-[wwan]’

(XXXXXXXX=XXXX=XXXX=XXXX—XXXXXXXXXXXxX) successfully added.

ARV aVREZKEILT S

7.22 3G/LTE DXV > 3 Y DIFE

[Cix. AToOXYYREAALTLIEES W, BEZK{LT B &

Armadillo BN ICBEINIC T —YERZITOLDICRD ET,

FA—a 2% 7 1 —ZANDRENEREFEET 555, gsm-[wwan]-1.nmconnection 7 £ # 2 [CEED

MHESNTIT DT,

% 7.22. 3G/LTEDART ¥ a v DRI AANBOXA Yy E—ITERENLT 7

I BEER U ETKRELEERS 22 UL,

[armadillo ~

1t persist _file /etc/NetworkManager/system—connections/gsm—-[wwan]. nmconnection

7.23 3G/LTE DR ¥ 3 >~ DERE DKL
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BERERTE

Armadillo Base OS 3.17.3-at.6 L%, KDDI #z{#ERLT—YBEE
A SIM ZHIHT LTE #ENTERWES. LTEE®Y2—J)LD IMS %

ENCKRET DI ETERTEDIHEENSHD XTI,

' 7.24.LTE €Y 2—J)LD IMS #E{ELAVY Y R, R ANVY RZE—

BEABDLTLEEW, —EAAITNIE LTE EYV a2 —ILI

RENRRE N
EFIDT., Armadillo ZEEBHIT ZEICKET DIHEEHD £FH A

[armadillo “]#f ec25-ims-disable

724 LTE ®Ya—)LD IMS #¥{Eav> R

7.1.7.3. MCC/MNC Z#gE UTc 3G/LTE DRI >3V ZEHT %

NILFFv U7 SIM 2 E%ZFERT BB, MCC (Mobile Country Code) & MNC (Mobile Network
Code) I 8ELTIAX Y Y a3V aEERT & 3G/LTE XY NI =V IR TEZ BN ET, B8E

¥5HaIF "X 7.25. MCC/MNC Z#%E U 3G/LTE Ix 7 ¥ 3 > DIERL

LTLEEu,

[mcemnc] IC1& 44010 BREDEFZANL TSIV, ERICHRET ZEICEL TIE

EEEENBEVEDELEE L,

[CR9 AV Y REET

. CEHDE

gsm. network-id [mccmnc]

[armadillo ~1# nmcli connection add type gsm ifname [wwan] apn [apn] user [user] password [password]

7.25 MCC/MNC Z#8E U fc 3G/LTE OARYV ¥ 3 >V DERL

7.1.74. PAP ZEEZEMIC U 3G/LTED ARV ¥ a Y &{EHT S

&HUE@:*7/3/@%£ﬁTi F7A) KT CHAP ICRESNTWET, PAPRIEZER
CUOARI Y3 VvEERT 25EEIF K 7.26. PAP REFEERIC Uz 3G/LTE %27 ¥ 3 > OYER,

LC/—T\3'3|7‘/ i\“’&%ﬁb?(ﬁféb\

[armadillo “]# nmcli connection add type gsm ifname [wwan] apn [apn] user [user] password [password]
ppp. refuse-eap true ppp. refuse-chap true ppp.refuse-mschap true ppp. refuse-mschapv2 true

ppp. refuse-pap false

X 7.26 PAP @BaEZBRMIC Ufc 3G/LTE X7 > 3 Y DIERL

RE % HIFR

9 TIC3G/LTE ARV Y 3 Vv EERBADIZEIEARTI a3 Uk R
L. T® 7.27. 3G/LTE €Y 2 —J)L¥ER{LFIE) ICRd EY 2 —I)LEHEE>E
%%ﬁ’ﬁbt@:k\ = 7. 26 PAP RSt =B%hic Uz 3G/LTE Ox7 ¥ 3>
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7.1.75. 3G/LTE €Y 2—I)LO#HAk

R
i

SIM A—RZANBZE. £i&

'7.1.7.4. PAP etz BMIC LTc 3G/LTED AR I ¥ 3 v %=1k

9% ZEXEMmIDERICIF. "R 7.27. 3G/LTE €Y 2 —/LAHEFIR) ICRTEY 2 —I)LEHEZE

LTS,

[armadillo ~1#

rc-service connection-recover stop ‘)

connection-recover| * Stopping connection-recover ... [ ok ]

[armadillo ~1#
modemmanager
modemmanager
[armadillo ~]#
0K

0K

usb 3-1.2: USB

usb 3-1.2: new

option 3-1.2:1

usb 3-1.2: GSM

option 3-1.2:1

usb 3-1.2: GSM

option 3-1.2:1

usb 3-1.2: GSM

option 3-1.2:1

usb 3-1.2: GSM
[armadillo ~1#

rc-service modemmanager stop €3
| * WARNING: you are stopping a boot service
| * Stopping modemmanager ... [ ok ]

ec25-clean-reset €)

disconnect, device number 3

optionl ttyUSBO: GSM modem (1-port) converter now disconnected from
option 3-1.2:1.0: device disconnected
optionl ttyUSB1: GSM modem (1-port) converter now disconnected from
option 3-1.2:1.1: device disconnected
optionl ttyUSB2: GSM modem (1-port) converter now disconnected from
option 3-1.2:1.2: device disconnected
optionl ttyUSB3: GSM modem (1-port) converter now disconnected from
option 3-1.2:1.3: device disconnected

high-speed USB device number 4 using xhci-hcd

0: GSM modem (1-port) converter detected

modem (1-port) converter now attached to ttyUSBO
1: GSM modem (1-port) converter detected

modem (1-port) converter now attached to ttyUSB1
2: GSM modem (1-port) converter detected

modem (1-port) converter now attached to ttyUSB2
3: GSM modem (1-port) converter detected

modem (1-port) converter now attached to ttyUSB3

rc-service connection-recover start ()

connection-recover| * Starting connection-recover ... [ ok ]

ttyUSBO
ttyUSB1
ttyUSB2

ttyUSB3

(-~ R )

/

7.27 3G/LTE €Y 2 —/L¥IRA{LFIE
BERY—EXEELELET,
ModemManager ==L £,

TV 21— IILEBEAAEZETLER S,
aAvY =L EEEAIDERREN., EV1—-ILOBEBZHERZIC. BERY—EXZEHLET,

=1k U7z ModemManager & 3G/LTE £ 1 —I)LEHREHNICHELH

LEIDT. FHTORENIIAETT,

7.1.7.6. 3G/LTE ARV Y 3 VZMHIT D

3G/LTE A%V ¥ 3 Y OERER PR ELBRICEBILEEHZEIIC ORIV a vaELd DiclE. X 7.28.
3G/LTE ORI 3 VM) IR ANV RZETULED,
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[armadillo “J# nmcli connection up gsm-[wwan]
Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkManager/
ActiveConnection/x)

7.28 3G/LTE DXV ¥ 3 VHEIL
7.1.7.7. 3G/LTE O#Hi =R T

CHIBICREZY—EREDBEARKRIET 5. ICMP [T®IGLTWSE 7KL X (8.88874¢&) & PING
BEEITOSRBREDAHET 3G/LTE DEHEHER L TLLEE W,

[armadillo ~1# ping -c¢ 3 8.8.8.8 -I ppp0

7.29 3G/LTE @ PING #:2
7.1.7.8. 3G/LTE ARV >3 v =VMd %
3G/LTE Ax7 ¥ avziid dicid. "X 7.30. 3G/LTE AX 7 ¥ a vz y#id 5, l[cRIINVUR

ZERITUET, 3G/LTE X7 3 vzl d Baiic. 3G/LTE BT —EXZEE LBV EBiERR
WEBNRTSN2 5. BRNCELELERT,

[armadillo “J# rc-service connection-recover stop 0
connection-recover| * Stopping connection-recover ... [ ok ]

[armadillo “J# nmcli connection down gsm-[wwan] (2]

7.30 3G/LTE AxV ¥ av=ykd %
QO 3G/LTEBERY—EXZELELET,
® 3G/LTE ax7>avziMiLET,
7.1.7.9. 3G/LTE B#HY —EX

3G/LTE BiERY—E X, 3G/LTE &7 — YEHGROREBZ EHANICERL, UZzRH U IHERIC
%?_Ljf}b%'f?'sﬂ l:7\'(3"o

SIM AA—RABEASINTED. NetworkManager ([CBXA 3G/LTE OxXT ¥ 3V DE Eb\én’c LY
&E, MEARETIK 120 WIc—EARI Yy a vy OREEERLET, A 723> 7T SIM 1—RDER
M TEDZVWE EZIC Armadillo DBEHZEHEIT DI EHAETT,

ART I a HEMICE > TWBIEE, UIMTRREBEHEL IR IV a v ZBHICLET,

ART 2 a YIBRICE > TVWBIHE. BEDIEEIC PING ZERITUEXI, PING BT I—IcBoTck
SUMPRREBEHIEL. RT3 v OENL - BIMLZT5 & THERERBEL I,

AXT a3V OEME - BHLICL2BERZEBELTH PING NI —ICR2HE. BROAY -
AT7FfE 3G/LTE EV21—ILOBRZAY - ATV XL (BERZEMLET, EE5ZXMIT D
MMIRE T 71 )LD WWAN_FORCE_RESTART_COUNT ICf&EF L X9,
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WWAN_FORCE_RESTART_COUNT D #JHHED 10 THBHAE. 1 5 9 BB IFERDAY - A7
ZzEMLU. 10[EHF 3G/LTE EVa2—ILOBRAY - ATVZEMLE T, ZNLED NG M < HE.
AU 10 Eic—E 3G/LTE EV 2 —ILDBRAY - AT7Z2E WL XTI,

TISEHRETAY —ERFEMEENTHD, YRTARBBICY — RN EBIICERSNET,
PING #2479 350% /2. PDHBE TS "8.8.88" TF,

atmark-wwan-utils @ /X\—I 3 vh 1.5.0-r0 UBEDIHFEEIE. REZ 71 I)LIE /etc/atmark/
connection-recover.conf Z{#ERAUE T,

REZFAILDEZREH E LT, Y 7ILT 74 )L(/etc/atmark/connection-recover.conf.example)
DHDEITDT, TESEYXR—LFIFAE—LUTHELIZE L,

atmark-wwan-utils 1.5.0-rO0 L. HE&E 7 7 1)L /etc/atmark/

connection-recover/gsm-ttyUSB2_connection-recover.conf H7F7E

9 2155, /etc/atmark/connection-recover.conf & D HEB%L LU THRE
= 7714ILEUVLTERUED,

HEREZ7 7 ILDARETHIHEIEF. ' 7.31. BERY—EX HERE
T77AILOHIR ICRTERDICHIBRLU THBALIEE WL,

[armadillo ~1# persist file -d /etc/atmark/connection-recover/gsm-
ttyUSB2 connection-recover. conf

K731 B#EkY—EX HRE Y 7 1 LOHIBR
REZ77MIOHEZ "R 75 BERT —EARE/NTA—F— IERULET. BDEICIHU TREE
ZEEL TS,
RE7 7 1D FELLBWSEBHHAETEEL X I,
R75 BERY—EXARE/NFIA—F—

RS X—5—2% AHAE Uz S £E
PRODUCT_NAME - IR ENGl)
CHECK_INTERVAL_SEC 120 ESRAR() A
PING_DEST_IP 8.8.8.8 OxRT Y 3 VIREERERREF PING #4% Gl)
DEVICE - XY RT—IFINA RE Gl
TYPE - RYKNT—=05A4T |
NETWORK_IF - Xy hT—2 |JF % ENCl)
FORCE_REBOOT FALSE TRUE ICE2ET 3 & PING BEF = v NG B Gl)
Armadillo ZEB&LELE9,
REBOOT_IF_SIM_NOT_FOUND FALSE TRUE ICSRET 2 & SIM ZRETERWEIC Gl]
Armadillo #B&EeLX Y,
WWAN_FORCE_RESTART COUN 10 PING BEERZHRE L LEEERTERLIBAE Gl
T FLAOBREEERITLET, REL OISR
BE . BROAT - A VEHOHT 3G/LTE Bl
ERHET,

RETFAINEER. TERNBEKELT 2Icid T 7.32. 3G/LTE BiEHY —E X DR EE% Kk
9%, ICRIAVVYREEFTLTLIEE L,
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[armadillo ~1# persist file /etc/atmark/connection-recover.conf

] 7.32 3G/LTE Bk —EXDREMEZ KitlL I %

3G/LTE B#EHmY —EXDREXER T Bicid. "™ 7.33. 3G/LTE BEHRYT —E ADREZERT
%) [T OAVY RZEETLTLIEE L,

[armadillo ~]# rc-status | grep connection-recover
connection-recover [ started 00:43:02 (0) ]

7.33 3G/LTE BT —EXDREZHEFRT S

3G/LTE BHEHmY—EXZ2EILT 5Icld. "X 7.34. 3G/LTE BHEHY—EX2EILT 3, TRV
YREETLTLIESI W,

[armadillo ~J# rc-service connection-recover stop
connection-recover| * Stopping connection-recover ... [ ok ]

B 7.34 3G/LTE By —EXZELT S

3G/LTE B —EXZRIBRT Bicid. "X 7.35. 3G/LTE B —EXZRAHBT 5, KR IAV
Y RZERITLTLLIEE W,

[armadillo “J# rc-service connection-recover start
connection-recover| * Starting connection-recover ... [ ok ]

& 7.35 3G/LTE BE#HT—EXZHRHKT 2

B ICIERREZERIT 2 —EXAEZEEINDI LR EDERTIEED 3G/LTE BiERY —EANTRE
izae. "™ 7.36. 3G/LTE BiERY —EXAZEMICT 3, IR FIETHERY — E X ZKiGHICER
[CTEXT,

[armadillo “J# rc-service connection-recover stop ‘)
connection-recover| * Stopping connection-recover ... [ ok ]

[armadillo “]#f rc-update del connection-recover default E)
service connection-recover removed from runlevel default

[armadillo ~1# persist file -rv /etc/runlevels/default/connection-recover (3,

¥ 7.36 3G/LTE BE#H T —ERAZEMICT S
Q BERY-EXREFELLET,
@ BERY-EXZEYCLET,
e "7-[:“1@?&“@7 7’()[/%%”&%%7—}(1%“3[./%?0

3G/LTEBERY—EX2EMLLUI-E. BEAMICT 254, M 7.37. 3G/LTE BERY—EX%
BWICT D) LRI FIEZRITLTLLESI L,
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[armadillo “]#f rc-update add connection-recover default ‘)
service connection-recover added to runlevel default

[armadillo “]#f rc-service connection-recover start (2]
connection-recover| * Starting connection-recover ... [ ok ]

[armadillo ~1# persist file -rv /etc/runlevels/default/connection-recover (3,

K 7.37 3G/LTE BEfKY—EX2G%ICT S
@ BEEY-—EIEEMLETD,

® BEERY-CEREBBLET,

©@ T EROF/ETFAINEXKELLET,

7.1.7.10. ModemManager - mmcli (c2DWT

Z Z Tld ModemMamager & mmcli IcDWTERBBLE T,

Armadillo-loT Z'— ko1 G4 |

Zidxry hT—U %= EET D NetworkManager &IEBlIic. EF A

=B Y S ModemManager 1 Y Xk —J)LENTWVWET, ModemManager [EE/X1 /L7 O— RN
YRFINARBG/LTE ®Y 2 —ILBE)DRIES LU, ERIKAIOEERREZITVWET,

ModemManager DAY Y RS0 >V —)LTH5 mmcli ZEHT 22 & T, 3G/LTE EEDERA
EW® SIM A—RDBEREFZEES Y IMEI R E) 2SI 52 EMNAIBETT . mmcli DFFEL WEWLWNZICD
WTIE man mmcli Z28B LTIV,

7.1.7117. mmcli - BES N TWBETLO—EZTET S

RWHSNTVWBETLAO—EZEIRI ICF. 738 BHSNTWBETLO—EZHIRIT 5, I

RIAVYREETUED,

Carmadillo: ™ J# mmcli -L

/org/freedesktop/ModemManager1/Modem/0 [Quectel] EC25

738 BHAESNTVWBETLO—EZRNRFI S
7.1.7.12. mmcli - E7LDEREZRFT S
EFLDOEHREZERT HICF. ™ 7.39. ETFLADBHRZREI 51 ICRIAVY RZXRTULET,

armadillo:™# mmcli -m @

General | path:
| device id:

Hardware

supported:
current:

| manufacturer:
| mode  :
| firmware revision:
|
|

/org/freedesktop/ModemManager[number1]/Modem/[number2]
XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Quectel

EC25
XXXXXXXXXXXXXXXXXXXX
gsm-umts, lte
gsm-umts, lte
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| equipment id: XXXXXXXXXXXXXXX

: (HBR)
K739 EFLDOBEHZIRREI %
ETFLDBHRZHET BICiE. SIM I— RHED FIF 5N TWBRELH
NEI, IEULLK SIMA—RDPEIDMIFESNTWSZ EZERL TS,
=

7.1.7.13. mmcli - SIM DEHRZEET %
SIM DIEHREIME T Bicld. '™ 7.40. SIM DIEREBF I 3,1 ICRI AV RERITLE T,

[armadillo “J# mmcli -m @

1 (HBR)
SIM | primary sim path: /org/freedesktop/ModemManager1/SIM/[number] # [number] RO
v RTER
: (EB8)
Larmadillo “J# mmcli -i [number]
General | path: /org/freedesktop/ModemManager1/SIM/0
Properties active: yes

|
| imsi: XXXXXXXXXXXXXXX
| iccid: XXXXXXXXXXXXXXXXXXX
| operator id: XXXXX
| operator name: XXXXXXXXXXX
| emergency numbers: XXXX

7.40 SIM DiE#H=BS 9 3
7.1.7.14. mmcli - EfREREZNE TS
ERBEHRZEE I Sicid. X 7.41. OiRBEHRZIE I 21 ICRI AV REETULED,

[armadillo “1# mmcli -m @
: (AR
Bearer | paths: /org/freedesktop/ModemManager1/Bearer/[number] # [number] %;RD
v Y RTER
1 (BER)

Carmadillo “J# mmcli -b [number]

General | path: /org/freedesktop/ModemManager1/Bearer/1
| type: default

Status | connected: yes
| suspended: XX
| multiplexed: XX
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| interface: [wwan]
| ip timeout: XX
| profile id: X

apn: XXXXXXXXXXX
roaming: allowed
ip type: ipv4vb
user: XXXXX
password: XXXXX

Properties

IPv4 configuration | method: ppp
| prefix: X

IPv6 configuration | method: ppp
| prefix: X

Statistics | duration: XXX
| attempts: X
| total-duration: XXX

X 7.41 CiREHREDRET S
7.1.8. BT

Armadillo-loT 7 —k” =4 G4 WLAN EF/LICEH =N TWS WLAN + BT IY/REY 2 —J)LIc &
% BT OEMEZHERLE T,

flE LT, bluetoothctl OV Y RZER L THEZED bluetooth #2307 RN\ IV - )Ty ~
ZXELET, bluetoothctl IV Y RZFEATBICIE. bluez /Ky T —IDRETY,

[armadillo ~1# apk add bluez

7.42 bluez D1 > A M—=)JL
A4 AKN—)L#. bluetooth.service ZEMLL XTI,

[armadillo “1# service bluetooth start

7.43 bluetooth.service DFE%L
bluetoothctl AV Y RZEFERAL., ZFRNYAIVT - )Ty hEB XXV ULET,

[armadillo ~J# bluetoothctl

[bluetooth]#

Agent registered

[CHG] Controller [AA:AA:AA:AA:AA:AA] Pairable: yes
[bluetooth]#f scan on

Discovery started

[CHG] Controller [AA:AA:AA:AA:AA:AA] Discovering: yes
[NEW] Device [BB:BB:BB:BB:BB:BB] [bluetooth Name]
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[CHG] Device [BB:BB:BB:BB:BB:BB] RSSI: -66
[CHG] Device [BB:BB:BB:BB:BB:BB] RSSI: -73

7.44 bluetoothctl X =+ > %A

AEx v UHEEILETBICIE. scan off ZEFTLEXT,

[bluetooth]# scan off
Discovery stopped
[CHG] Controller [AA:AA:AA:AA:AA:AA] Discovering: no

7.45 bluetoothctl X%+ V{E1E

bluetoothctl T I BICld. exit EEITUET,

[bluetooth]#t exit

7.46 bluetoothctl #&7T

72. AL—Y

Armadillo-loT =k Vx4 G4 TAKL—Y & UTHERARLBRT/NA R ZRICRULET,

RTI6ARL—IFINAR

TINA AEE TARITINM R SEEIN—T 13> AV —T1—2R

FdYR—K eMMC /dev/mmeb Lk2 /dev/mmcb Lk2p1 FVR—R

F>iRh— K eMMC (GPP) /dev/mmcb Lk2gp3 *U FdyiR—R

microSD/microSDHC/ /dev/mmecb Lk1 /dev/mmcbLk1p1 SDA>v5—71x—2R

microSDXC A1—R (CONT)

USB XE&Y /dev/sdx [a] /dev/sdx1 USBRAKA VY —T xz—
Z (CON4)

BIUSB I\ 7= FIFAL THEE® USB X EY ZE#iE LIBEE. BHSNIIEIC sda, sdb, sdec - &BDET,

GPP(General Purpose Partition) i 2WT

GPP &, eMMC DB OIIEERZ LI L T eMMC FIEBIC/ES LS

= BEETT. eMMC OEEODIEEHEIIT RL AZ[ARES -
. /dev/mmcblk2 & &0 /dev/mmcblk2px [CXH U TED LS BEZAHSE
T>TH /dev/mnch lk2gpx DT — I MNEXMH 2 Z &35 D Et A

Armadillo-loT 7— ko 1 G4 Ti&. 8 MiB @ GPP Z 4 DfEpgLTW
X9, BEBOAREZ & 7.7.eMMC @ GPP Of#&,) IERLET,

& 7.7 eMMC @ GPP D&

FARITFTINM R A&

/dev/mmcb Lk2gp0 T4y ABEREDADFHBEL
/dev/mmcb Lk2gp1 BEO V8,

/dev/mmcb Lk2gp2 Eh{E O FiraEigle]
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FARITINA R AR
/dev/mmch Lk2gp3 I —H—5Eig
BlgEMiE T11.4 OFVEN—FT 1 avIicoWT) 28BS W,

72.1. ANL—Y OFERAE

Z ZTlE. microSDHC h—REEHBULBEEAICANL—YDERAEZHBALET. UEDER
BACld. H@EORENTRELRIBEIC. microSD/microSDHC/microSDXC 11— K% microSD h— R &
*xiLULEXT,

Linux Tl&. ZPZ7ERAAER 7 7AILLTA LI N JIE, —DOABEICTFEDEINTVWET, HD
ANL=YIFNARADT 7AWV AT L%, CORBEICENTSZE%E, NOVYRNTBEWWET,
NOYhZETS5OYY RIE. mount TY,

mount ANV Y ROHEBIPLR T A —T v NI, ROED TY,

mount [-t fstype] device dir

X 7.47 mount OV Y REZR

-t A7V a vk fstype ICld. 7 7AMIVARATLAIATHZIBELE T, 77MINVRATLIAT
DIEEIFEBAETT, BRUIEE. mount IV RIET7AIIVATLIA T HERALET, TDH
BEATUHBETREDEFRDETADT, BFRICTZFAILI AT LAYA THDH > TWBIHE(ITHH
THICIEELTLEE W, FAT32 77AMILY AT LADHZHEE viat . EXT3 77 1ILY AT LDHBEIE
ext3 ZIEELX I,

BE. BALRKIEDD® microSDHC A— R FAT32 F/zld exFAT
T7AINIATLATIA—N Y RSN TWVWET,

device ([ZId. ANL—IFTNARADTNA AT 7A4IEA%ZIEELEXET, microSD H—RD/I\—F 1
vay 1 OBEIE /dev/mmcblklpl . /X\—F 1 23> 2 DIFEIE /dev/mmeblk1p2 &4 D 9,

dir [cld, ANL=ITNRARDT7AINIATLZEYTIVRTDTALI NI ZEBELEXY,

SD 1 >%—7x—2X (CONT) IC microSD A—RZHEAL. UTIKRITIAVYY RZETITSE, /mnt
T L7 KJIZ microSD I—RDT7 74NV AT LN TV RNTBZENTEEXT, microSD H—KR
ADTZ 7AIVIE /mt T LI MNIJMTICRZABDELSICIEDXT,

[armadillo ~1# mount -t vfat /dev/mmcblkipl /mnt
[armadillo “]# Ls /mnt

748 ANL—=3I DXV~

AN —VERLICPOATICIE. PYNTIYREWSEENRETYT, PUYNIYRNEFTSIAYY
Ri&. umount T9, AFYa>vELT. PUNIYRULEWTNRAANY IV RENTWET s LY K
EEELE T,
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[armadillo ~]# umount /mnt

749 ANL—YOF VI T+
7122 ANL—YDN—=FT 43 VEBETA—Y Y b

L%\EkbhiﬂDwnmmﬁDﬁ R¥ USB XEVIF., —DD/N\—FT 1> a>zis5. FAT32
FAIWIRATLTTIA—=X Yy hEsnTWET,

IN—F 4 aVEBRELZBELLWES., fdisk ANV REFEAHAUET, fdisk AV ROFEAFIE L
T, —2DIN—FT 143V TEERESNTWS microSD 1—RKD/IX\—F 13>z, 2 DIcnET546%
¥ 7.50. fdisk AY Y RIZLB/N—TFT 1 Va3 VERE, LRULET, —E. BFEO/N—FT >3 > ZHIkR
LThs. Filcic 754X IN—FT0a>y=_2FRLTWVWET, %‘E@/\"—v_—»r‘/a‘/tdat
100MByte. Z2HD/NK—T 4 a3 VICED DREZEIDHTTWVWET, LHEHD/N\—FT 1> 3> /dev/
mmcblk1pl . Z2&IE /dev/mmcblk1p2 &4 D £9,

[armadillo “]# fdisk /dev/mmcblk1

Welcome to fdisk (util-linux 2.37.2).
Changes will remain in memory only, until you decide to write them.
Be careful before using the write command.

Command (m for help): d
Selected partition 1
Partition 1 has been deleted.

Command (m for help): n
Partition type
p primary (@ primary, 0 extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-15138815, default 2048):
Last sector, +/-sectors or +/-size{K,M,G, T,P} (2048-15138815, default 15138815): +100M

Created a new partition 1 of type 'Linux’ and of size 100 MiB.

Command (m for help): n
Partition type
p primary (1 primary, 0 extended, 3 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (2-4, default 2): 2
First sector (206848-15138815, default 206848):
Last sector, +/-sectors or +/-size{K,M, G, T,P} (206848-15138815, default 15138815):

Created a new partition 2 of type 'Linux’ and of size 7.1 GiB.
Command (m for help): w

The partition table has been altered.
Calling ioctl() to re-read partition table.
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[ 305.798606] mmcblkl: p1 p2
Syncing disks.

X 7.50 fdisk Av > Ric kB /\—F 1V VEE

FAT32 77 MWV AT LATARNL=IFNAR%ETA—X v hFBIcld, nkfs.vfat AY > R%&E{EH
ULEJ, Fre. EXT2 ¥ EXT3. EXT4 774NV AT ALATT7A—~Nv I DI, mkfs.ext2 ¥
mkfs. ext3 . mkfs.ext4 AN¥ Y RZEFERALET, microSD I—RKRD/IX—F 123> 1% EXT4 771)L
VATALATT7A—NY NI 2AXY RFAZRICRUET

[armadillo ~1# mkfs.ext4 /dev/mmcblklpl

K751 EXT4 771V AT LOESE

7.3. LED

Armadillo-loT — kD x4 G4 @ LED (& GPIO THfiisnTWdfce, VI MUz 7 THIEIT S I
ENTEEXT,

FALTWBTNRAARZANIFE LED 75 RELTERESNTWB o, LED 75 XFc LI KV
ULTD7 74Kk > T LED OfliZ{T5 &N TEXRT, LED VXTI ~Y & LED OXIG%
RICRULET,

#78LED V5AF« L7 MU & LED OXhy

LED 75 AF«4L I Y A9—Tx1—R T7AILENUH
/sys/class/leds/led1/ 2—4H— LED #% none

7.3.1. LED ZRKI/HKIT %

LED 22 A7« L2 NULLT® brightness 7 7 M JLNEZEZIAD &I K> T LED O =KT/EAT
HETS5TEMNTEZET, brightness [CEZADFEMREIX 0~255 T,

brightness (C O LIANDEZEZEZIAT E LED BT UE T,

Larmadillo ~1# echo 1 > /sys/class/leds/led1/brightness

752 LED ZmI=tE%

Armadillo-loT '— k7 =4 G4 @ LED [CIZEEFIEDOEREN G W28,
/ OCELT). 1~255(mAT)D 2 DDREDHEET 2 ENTEXT,

brightness (CO ZZEZIAL & LED AEATUE T,
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[armadillo ~1# echo @ > /sys/class/leds/led1/brightness

B 7.53 LED ZH{TE &5
brightness Z&AH 9 & LED ORENEREBTEE T,

[armadillo “1# cat /sys/class/leds/led1/brightness

B] 7.54 LED OREZRRT %

732. NUAZEFERT S

Linux Tld. LED Z#H 2 EDI A I VT THELSEBRIENTEET, chzx ThU A, EFEVET,
LED VS XF«4 LI MNULUT®D trigger 77 A1 IILNBEZEZ AL &I K> TLED ORAT/BELTICKY
HEBETBIENTEZXT, trigger THR— RSN TWBIELEFLTOED T,

& 79 LED MU HOEE

BE BB

none NUAZERELEEA

mmc 1 microSD X0y kD7 VRSV FIcULET

mmc2 eMMC O 7 VRS>V 7IcLET

heartbeat DMED K S ICRIT B ZTVWET

default-on FIT Linux I—RILHOSEALET, LED AARITULET

trigger 77 A I ERHAETEHR—MLTWE KU HE, BEEO N ADNRRSNET, [1H
FWTWBEDONIRED N HTI,

[armadillo ~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

K 7.55 ¥iLTW3 LED kY HZRR
UTFDIAVY REXRTIBE DMRDELSICRITBAIZITVET,

[armadillo ~J# echo heartbeat > /sys/class/leds/led1/trigger

7.56 LED @ kU AHIC heartbeat Zi8E 9 5

74 11— —XA4vF

Armadillo-loT =k D x4 G4 DA—HF—RA Y FDTNAARZANIF, 1V TYRFNARE
UTEREINTVWET, A1V TYRTFNARADTFNA AT 7AIDSERIY Ty a2 /UU—RA R K
HEEBI B ENTEET,
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A—Y—-RAYFDAVTYRTNART7AILE BRAYFICHIGULTcARY b= RZRITK
LEJ,

RTIOAVTYRNTINNART7AIEARY TR

A—HP -1y F AT NTIRA AT 7L ARV KFI—R
SW1 /dev/input/by-path/platform-gpio- 148 (KEY_PROGT)
keys-event

USB TN\A R EZHERLTA YTy hTINA X ZEML TWBIHEIR.

If ATy hFTNA AFRHSNIZIBE A>Ty 7 ADEIDIRENET,
TIART7AINDA YTy I ADRIZZBFIREENH D T

741. ARV NEHERTD

A—H—-XAYFORI>V Ty a2 /UY—IARY NEHERIT DI, T TIE evtest AV R
HEAVARN=)LUTHERUET, evtest =1L T Bcld. Ctrl-c ZANLTLEE L,

[armadillo ~]#f apk add evtest

757 evtest ANV RDA VA K==L

[armadillo “J# evtest /dev/input/by-path/platform-gpio-keys-event
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 0 (EV_SYN)

Event type 1 (EV_KEY)

Event code 148 (KEY PROG1)

Properties:

Testing ... (interrupt to exit)

Event: time 1638343703.831011, type 1 (EV_KEY), code 148 (KEY PROG1), value 1 (1,
Event: time 1638343703.831011, -————————————- SYN_REPORT -—————=————-

Event: time 1638343703.991022, type 1 (EV_KEY), code 148 (KEY PROG1), value 0 (2
Event: time 1638343703.991022, -—--—-————————- SYN REPORT -—-————————-

758 A—HY—XA v F: ARV N DHER
(1) SW1 ORT Y Ty2a ARY M ZREUfc&EEDRR
(2] SW1 Oy y YY—R ARy hZRHEUTcEEDRR
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8. A DERNZ RN

8.1. 77U —2 3 YHERDORN
8.1.1. Armadillo N\D &
8.1.1.1.>v>x)La>yv—IJL

Armadillo-loT 7' — I\'?I’f G4 Tl CONG (USB OV —Il4 57— =)=y —
JWEULTHERTEET, YUTFILBEREFICDOWTIE, T4.24. ) 7I)L@EEY 7 k7 7 (minicom)
DFEH; 2B L TSI,

O A4 VAEERICDOWTlE, 5.2. 071> #2BLTLIEE W,
8.1.1.2. ssh

Armadillo-loT =k 4 G4 ICIE openssh B 1 Y A R—=)LENTWEITH, T7#J)L N TldF SSH
H—/\—HEE L TWEEA,

SSHHY—N\—%BENICEEITELSICTDIeHICiE. UTOOAYY REETLTLIEE W,

[armadillo:™1# 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 “]# reboot

FEEofliTld,. BiEabERENRMEIND L SIC. persist file AV KT eMMC [CEREERTE
LTWxd,

8.1.2. overlayfs ML\
Armadillo BaseOS TlF/L— k7 704 I)LY A7 AT overlayfs ZHBLU TWET,

FDH. 771 EZEBLE Armadillo DERZVS EZEENRTIFRFEINE A, AREFPBREIC
rootfs DEEARBZRFIT BICIE. ZEELETZ 7AILIEXFL T persist_file ANV RZEFERALET,
persist_file Y RDEMIE T10.11.2. overlayfs & persist_file [cDWT; ZRULTL LSV,

RAHRUNDEIFTZEDZH., VINI2 77y TITF—MNLBEFEETLUTLES W, Py TTF7—
NFIEICELTIE T10.10. Armadilo DY 7 8Dz 727 v 757F—h9%, Z#SBLTLIEEIL,

rootfs DRBZZEBLTH. VINI 77V ITF—hEEHULBRICEE U CRABMMREZF I AW

AEEENS DRI, VI Dz T7 7y 77— b REROLEEFRTZREI S FIRICBELTIE 10.10.7.
swupdate_preserve_files (ICDWT; ZZRUL T LIV,

8.1.3. Podman ®7—% % eMMC IZ{REF Y %

77 4 )L K TIE. Podman OF—% (& tmpfs ICREFESNE T, 2D, Armadillo ZEELE T 2 &
T—HFIFEZATLEWVNET, COEHIE. Armadillo DERARZEELZHDTT,
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eMMC NDEZAAEZR/IRICTZEDEAH S, Armadillo DERBRIEZ. Podman OF—% &
tmpfs ICRET 2DHEYITT ., eMMC NDRENREBRIZEDH SWUpdate K7zl abos-ctrl THg
FEDBEROAX—I%FELET,

Armadillo BAFRFD#H. eMMC [ Podman O F—9hMRESND L SICT B EEHELXT,

eMMC I Podman OF—49 MRES NS ES5ICTBICiE. UTOANYY REEFTLUET,

[armadillo ~]# abos-ctrl podman-storage —-disk

Creating configuration for persistent container storage
Create subvolume ’/mnt/containers_storage’

[ 2145.288677] EXT4-fs (mmcblk2p1): re-mounted. Opts: (null)
[armadillo ~]# abos-ctrl podman-storage —-status

Currently in disk mode, run with ——tmpfs to switch

podman DAML—YREAVTFDAX=IPIVTALDT—5 DéH
Als T3,

AT FOT—9ZRYa—LICANTESEBEAXREA. #FULEF
M10.426. AVTFDEEFEZRFT 21 2ZRULTILS,

814 R—RERKRBAVTFTFEEREBTS

N—RE7%3% 0S ZEF L EFJ, alpine ¥ debian &, FRDIRE T 7Y T —>a Y ERT 52 &
MTEEY,

NR—2 &2 0SS [FAA—=IDRF - HEY—EXT3H S Docker Hub [https://hub.docker.com/
search?type=image&image_filter=official] NSEET B ENTEET, HRICEDLE TEIRL TL
ZEW,

NILFAT 4 PO EZ TS5 7 V05— 3 Va2 ERT S58E. 7Yy h~—2077 0 /HEHRL
TW3 debian A>T+ EITIHTI,

815. FNARADF7 IV AEZEZ 3
BERROF7Ur—ya v PN REFRT2BEE. VT FHCT /N RZETRENH DT,

podman start D>V TFF AV 7« JIC add devices ANV RTTFNNA AT 7AILEZIBELE T, FHlIE
M0.5.1. AV TFDEEHE, ZZRIILI L,

——privileged A 7 a3V EIBEITDHEIRTDEF 2 YT —XH=ZX L

DNENCRDE. ETODTNAIANFBETESLSICHBRDET, COAT

VavEBT SR ExXa YT —LEHEENH DA, TNy THE
= TOHHBLIEE L,
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816. 77V r—>ayvzkld 3

M04. 77V =232V TFTERITI B Z28ZICLT AVIFILOT7Z T ) Tr—2 3 v =H
FELEI,

81.7. AV TP T 5% REI 3
AUPF—FR—2, BHOF TUT—a v DF— 9% RETZHEICRY 2 —L%EHE> TS

Wo EITHRDAVTFAA—I%FR1FT BITIE podman commit AX Y RTRELTLEE W, ZEUWFIEIE
M04.26. AVTFDEEZREFIT 21 Z2SEICL TS,

82. 7 7V r—a>yAyr+DEH
M05. AT+ DER) Z&EICLTLLESIL,

8.2.1. 77V r—> a3y OHEIEE

podman_start A D & & 7 7 1 )L (/etc/atmark/containers/*conf) Z sl U £ 9, FD#E.
podman start -a AV Y RZFE{TI5H. armadillo ZBEEL AV T HFHEHEET D & EHERL
TLEEW, AV T OEEEICET S5 LW M105.1. AV TFDBEERE, 22EICLTL
W,

822. 77V r—>avhxE

£9'. AVF+EIAVTFHFLIRARNYICESHD., podman save ANV REEFTLTF—HA T=2ER
LET,

BUToFTIE ATDE (C mkswu D F—%1ERLL T, dockerio DA X—I % ZDFEFFRFEWET,

FIEOFEL WSBYA 73>k T10.10. Armadillo DY 7 K9 2 7527 v 77— K33, 28E(C
LTLEETW,

[ATDE ~J$ sudo apt update &% sudo apt install mkswu

[ATDE ~1$ mkswu —--init

: (BBR)

[ATDE ~J$ cd mkswu

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/pull_container nginx.desc
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start .

[ATDE ~/mkswul$ vi pull container nginx.desc

swdesc_option version=1

swdesc_pull container "docker.io/nginx:alpine”

swdesc_files ——-extra-os nginx_start

[ATDE ~/mkswul$ mkswu -o initial setup container.swu ¥
initial setup.desc pull container nginx. desc

C CTYERL LTz initial setup container.swu 7 7 J)L%Z USB XEYICEEL T. Armadillo-loT
T—hozxA4 G4 ICRIFTEANVAMN=ILENET,

AVARN—=ILHYERT U CERZE T 5 & docker. io/nginx:alpine DAV T+ =B ULET,
8.2.3. 1 Y A M—)LHESR . IHA1L
BAREBTSWUZA VY AKN—I)LTES2DERZITDHIC. VI NI 7 ONREEZITVWET,
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r10.9. Armadillo Y 7 b T =z 7 D{EAL) =SB L. Armadillo Base OS Z#8{ELTHhS 7 7Y
T=arvEF7YTITF—MLTLEEW,

824. 77V 7r—3>07yv 77—k
7y 77— N EFSHEEUT OB TY

1.

podman run ANY Y RT, EH7 v 7T7—rZ21T5

ZZTREIELT, PIYT—Ya v DIV TF% myimage:l. 7 v 77— k% myimage:2
AVES

[armadillo “]#f podman run --name update myimage:1 sh -c¢ "apk upgrade --no-cache”
[armadillo ~J# podman commit update myimage:2

[armadillo ~]# podman rm update

[armadillo ~1# podman partial image -b myimage:1 -o myimage2 update.tar myimage:2

H3E EA> 7z myimage2 update. tar [FEEDO IV TFERUKLDIC/RS TENTEEXT, myimage:
1 PEELAWVEESIREIS—ERDET,

HLWIAYTFT7yI7TF—rOFEIE T104.27. AT FOEEERYT v 75—~ ZSE
lcLTLIETW,

BOIRUEDTYITF—RE2TDE, AXA—IHAZIHRKELB>TLEVWEXT, ANL—IYR
ENREITZHEEIE. RICRIFIBETIAVTFERUSEBEL TSN,

AT+ a#HULIBETS
RNR—RERBZAVTFETZYITF—RUT, ZOAVTFHICEDDOF7 IV Tr—yavEANE T,
ENTYIT—RNEBBRDODEEEANEVNEG, VT FEAEEIDNENHD FT,

BENICA A—YZEEAEE 110427 AVTFOEBERPZ Y TIT—h) Z22EICLTLLEE

LY,

8.3. VPU * NPU Zf£ERT %

VPU ¥ NPU R E%#ESF7 U — 3> % ATDE ETHFET D5EP. Armadillo Base OS +®
AT FHATEESEDHEE. 514775 U% ATDE L TEILRTZRENHD FT, T TIEZFDOFIE
ICDWTERRL XY,

83.1. ATDE 7 ARAVYNRAIAZA TSV ZEA VYA M=ILT S

ZATZVDEINRY—ILEETITZ2ERELT, gt DI—HPRZEX—IL7RLADEEZTL. E
JLRY—JLT%H % at-imxlibpackage 1 > A h—JLULZ T,

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

[ATDE ~1$ sudo apt install at-imxlibpackage

8.1 EJLRY —JLE1TRI D #fE
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ZD%., ELRY—ILZRTLET,

RTRICTAE Y ANDAZEZROSNET, NBEZHERDO L ART2HEIEy ZANL TLEZE
EHTLIEE W,

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

82 EILRY—ILDOETT
EITMNTETITSE. ATDE 7 XRAVIAILVBOZA TS UM VYA N—ILENET,
8.3.2. Armadillo ANEZADHDTATZUAAXA—IZERT D
UTICRITERTIH. BARETS AT UAAXA—IN Armadillo ICEZ AT TWET, T Do,
CZTEBAITEFIEISATZVET Y ITF—RTZHEY. T1081. T— T RITDEBL Ficld
M09.1.1. 48Rt Y A M —=ILT 4« ATV DR DFIBICKE>TT 4 RATA X =V %ERNT DHBEICH
BEEbDET,

K81 SAT VA A—IEZAHEHDER

& BE
Armadillo-loT #— k7 = G4 LAN EFLEFEtE Y b AGX4500-C0O0DO
Armadillo-loT ' — kU 1 G4 LAN ETI/LEEHR AGX4500-C00Z
Armadillo-loT 7— kU =+ G4 LAN €7 /LEER—R AGX4500-U00Z
Armadillo-loT #— kU G4 LTE EFILREFE L Y ~ AGX4520-C02D0
Armadillo-loT =~V A G4 LTE ETILEER AGX4520-C02Z
Armadillo-loT '— k7 =1 G4 LTE+WLAN EFILFEHE Y ~ AGX4520-C03D0
Armadillo-loT #'— kU =1 G4 LTE+WLAN E7I/LEER AGX4520-C03Z
Armadillo-loT 7— kU = G4 WLAN ETI/LE2ER AGX4500-C03Z
Armadillo-loT 7=k 7 =1 G4 WLAN EFILEER—R AGX4500-U03Z

Armadillo Base OS FO YT F+HRISFHIBATESZ M A—IEZERULE T,

[ATDE ~1$ cd at-imxlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibimage

83 SA T UAA—IERY—ILDREFT
VPU ZERLAWEEE, —-without-vpu & 7> 3 v ZERIFTIIEE L,

[ATDE ~J$ cd at-imxLlibpackage
[ATDE ~/at-imxlibpackage]$ make-imxlibimage —-without-vpu

84 514 TS5UAXA—IERY—ILDET (VPU BREDHS)
EANET T2 E imx libimg EWS 77 A ILAERENET,
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83.3. Armadillo ICZ A1 7 VA X—=IHEZAD

Armadillo Base OS £, 78.3.2. Armadillo NEZERATHDTA T T VA RX—I%ERT S, T
ERL U Tz imx_lib.img % eMMC @ /dev/mmcblk2p4 /\—F 4 ¥ 3 VICEZIAHE T,

o=

RDAT Y RIE. imx_libimg AY /tmp (€5 25 DETHITT .

[armadillo ~]$ umount /opt/firmware

[armadillo “1$ dd if=/tmp/imx_Lib. img of=/dev/mmcblk2p4 bs=1M conv=fsync
23+1 records in

23+1 records out

24965120 bytes (25 MB, 24 MiB) copied, 0.357741 s, 69.8 MB/s

K85 AT VA ARA—IEEZIAD
EXAHIDTET Uicté. Jopt/firmware IcNXU Y M ULE T,

[armadillo ~]$ mount /opt/firmware

86 A7 VYIN—FT 43 >vyDIIVE
834. SATZVAA—IDI\—I a3 VuEERTS

Armadillo ICEZAALTATIVAA—IDIN—I g3 ViE. ROOANYY REE{TITZI & THERET
=FE9,

[armadillo 1% cat /opt/firmware/etc/imxlib_version
2.2.0

o

87 ZATZIYN=I3 VD

"X 8.7. 247 ZUN—=Y 3 VDR ICLDN\N—Y 3 VERAEIF. =

ATIZUAA=IDN=I 3N 220 LIEDIBEDHARETT, 717

ZUAAXA=IDN=I 3N 220 KuaDHEE. /opt/firmware/etc/
= imxlib_version 7 7 1 JLIZTEEL £ Ao

835 . AVTFFTANS AT 5 U EFEAT B DEESE

AVTFADS ATV EERTZHICE. AT HERRKICS A 77U DBFAZRARYT 2HE
nHHET,

podman start @AY FF AV 7 7T add volumes ANV R TTI7—LDz 7HAEZAFThTWS
T4 LI KNV (Jopt/firmware) %, add_args T podman run @ ——env A 7> a3 vico4 TS5 YDA %
BELET, ROBITIE. A>T FA4 A=V Debian(bullseye) ZFIFBL TWE T,

1. /opt/firmware ZE9 A>T+ 7 1« 7Dl

98



Armadillo-loT #— kY« G4 HRZEIY =27 RAEDEARNL RN

[armadillo ~J$ vi /etc/atmark/containers/container_name.conf

add _volumes /opt/firmware:/opt/firmware:ro ‘]

add_args —-env=LD LIBRARY PATH=/opt/firmware/usr/lib/aarch64-linux-gnu 9
set_image docker. io/debian:bullseye

set command sleep infinity

[armadillo ~]# podman start container name

Starting ’container_name
5c2078f17d54082¢c1d18b6c4t026c36675328ceableebalab1b27145df18d72a

(1) add_volumes T /opt/firmware ZE L X9,
(2) —env I LD _LIBRARY PATH #igE€ L. AV TFRNOF7 IV T—arvhso4T7o5URY Y
JTEBESICLET,

XRiT, AvFFHicAy 4> L. Jopt/firmware/usr/lib/aarch64-linux-gnu/imx-mm A®D ¥ >R v
21) >4 % Jusr/lib/aarch64-linux-gnu/ IC1ERR L £ 9,

[armadillo ~]# podman exec —it container name /bin/bash
[container “1#f Ln -s /opt/firmware/usr/lib/aarch64-Linux-gnu/imx-mm /usr/lib/aarch64-linux-gnu

8.8 Imx-mm ADI YR YT YUY TEERT D
PET, AT o475 EFERTEDLSICHRDET,

at-debian-image M AV T F A FERT ZHEICIE. BELU Y IHT TIC
ERENTWET DT add volumes 23 TSA TS UEEZET,
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9. Web Ul lc&kdtEYy b7y

9.1. ABOS Web Zff > 7fc Armadillo Dty k7 v~

ABOS Web (&, Web 75 7% Hh5 Armadillo DENMEERTE % 1T 5 HEET. ABOS (Armadillo Base
0S) ###H I 227D Armadillo IZHIGELTWET, ABOS Web (&, /\—Y 3> v3.17.4-at.7 LI
® ABOS ICHAAEFNTWVWET DT, BFITD Armadillo ® ABOS O/X\—I 3 uh, Fh& bhFHWE
SlilE. BIIDA VAN =T 4 RT7AX—=I TP L T EE W, ITOFATIE. ABOS Web &
HHAAATERRD ABOS AY. Armadillo DHEIRFICA Y A M—=)LEATHDEWVWSHIIRTED X T, BA
B#OD, THHFRED Armadillo Z{EWAS 2. Armadillo ZFIFE U R OREZ1T S BFICiE.
ABOS Web ZFfIJFHL T Armadillo v 7y 7L TL &V, Armadillo & PC #F#R LAN T#
LT, Armadillo DERZANT PC T Web 77 0% LS. Web 727507 KL X/\—
[CRD URL ZA AL TLEEEW, https://armadillo.local:58080

ABOS Web (¥t U 7z Armadillo BAIEEEICES L TWLWwhid. Web 757 H(C ABOS Web OEEH
RRESNZET, BUOERETIE. T9.1.1. ABOS Web M/XR 7T — R&§R, THATBILSIC, /XA T—
REFFKBENRRINET, /NAT—REREEET/N\AT—REZ&iKUEIC. OV« VBEET ABOS
Web O/XXT—RZAHDUTERIES N NnE. ABOS Web OXREBEICRINEDLD, BEREETS
ZENTEEXY,

ABOS Web H'&1fE9 % Armadillo %, [REU LAN EIC#E#H 5 &, ABOS
/ Web (C##H:9 5 URL ORR M&ES (armadillo.docal) (. 2 &8 T
& armadillo-2.local. 3 &% Tld armadillo-3.local D& Sic, ES>HD
NEEMNICEIDYTENET, EDORARNED., ED Armadillo DH D%
D ZHRITBDOHEL WD T, EHED Armadillo THEIC ABOS
Web Z&ih g &=, LANICEEIP PRLRAZEZELT. IP 7RL X
THEETEDLSICTEIDONENTUL & S

FF1E, ABOS Web /{27 — REBEL T, BEDFY N T—VBEREBERTHEL &5, B
DFy hT—UREREERDFIEG, (933 SEHRE EXRYNT—V(YI—T1—2DEE),
ESBREE L,

9.1.1. ABOS Web D/XA T — R &%

THHFERE (F YA M—=ILT ¢« X7 TOHEALIER) @ Armadillo Ti&. ABOS Web D/XZX T —
RONEFRINTHEST, NKRAT—RZEFLHEVWEOTA Y TEEEB A, RFIC ABOS Web (TH#T L
feliE, "IEIA T A V" DINA T — REFBENRRINKIDT, NRAT-RZREL TSI L,
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Armadillo-loT &=k Uz G4 BB/EY =27 )L Web Ul iIc&2ty b7y 7

BaseUS

fMEln7A
BRIDINRAT—FEADLTLEZ N
NAT—F

/R 7 — F(HER)

B 9.1 /AR T — REFREH

"FIEIO YA V" DIRR T — REFEE T, "NAT—R" TJ4—)LRE "NKXT—RHFER)" 714—ILR
oy BRRUIEWIKRT—RZAADLTHS, "BR" RIVEITD) v I LTLIEIW, /XA T — NEIR5E
THEARRINES, /XX T—REHFORTTY,

101
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BaseOS

NRAT—FoggMETLELE

O A 2R —=

K 9.2 )XRT— REFFK5E T HE

NRAT—REFZTEHHICH S "ATAR=I" VWS UV I2I Uy IFBHe, Q71 VEENE
RENETIDT, BEFEEBFRUNAAT—RZAALT"ATA V" RIVZET Vv I LTS,
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BaseOS

K93 O74 VEHm
A4 VICHINT 5 &, ABOS Web D by IR—IDRRENET,

@ ABOS Web BHEL B#EL eth0 up
by =3
WWANEE

WLANEE
llII

EEHRE
WWANEEE

DHCP# —t—BE

NATHE

e a
RE—g ;

L L1
g7y b

DHCP#—/8 —8&E
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BHED Armadillo #fEIF Ty 7y 79254, URL AEIUZT®
Ic. 2 BBLED Armadillo Tld. #EIQ#EFET"YEOT A >V "DINR
J— REFEENRTENT . /N\AT—RKAADBEBRIRLRSNDGEHH

= DET, ZDIHFEIF. Web T IHDEHRY VAEMLTHTLLES W,
BFHARY VEMEMNMEL TE"FEOY A V"D/INA T — REFEEHRR
SNRBWEEIF. Web 759 DXvvya%x=07UT70LTHSE. BHR
FUBEBUTHATLEE W,

9.1.2. ABOS Web DFRERIE

ABOS Web T Armadillo OEEREZITOICIE, A1 YEICKRREINE MYy TIR—I T, REL
FEWBEBEAND Y 0% 7 )y I LTLIEEW, Uo7 Uw o9 BE, UV IEDREBEERNRRS
NEIDT, REHME T, BEDEKREANABDERCPHRELRZT>TLEEW, BEDRENE ZHER
FRICF, "REGRE' ZI7 Uy I LTLLEIV, BEBEORER—IANDYVIIF, TNZNORTE
R—=ITH, EiHICH A RAZ2—FEATRRINET, U V1A RXZa—FEKXTERRIhicY Y
IV ITEBIERE, THARAXZ2—D5 xxx B38IRT %) ERLBULET, OT 1 VERICKRTRSh
BZRhyTIR=VE ZFNZBNORER—VICIF. EmOTA RXZa—Icm&x. bimAAIC, REDE
FIRENRIRSINE T, REDEFRIREF. WWAN. WLAN. LAN. OFnZhICDOVWTKRREINE
9, WWAN & WLAN (. ZNSD@ETETY 2 —/UH Armadillo IZEHEH I TWilThiE, {FRSh
Ftho

9.1.3. A7k

ABOS Web ThERtY N7y T Z2{Tlhofcb5. YA RXZ2—Hm5 "B 7T R Z&RLTAY
Z7IOMULTLIEESW, OV 7T T 2L, OV VEENMBURRINET DT, ABOS Web 3 < I
FEDBZVNDOTHNIE. Web 770 ZRHLC T LS,

9.2. ABOS Web TlETExWZ &

ABOS Web (. ABOS DOl Linux DAY Y R T )LOEB{EICEEL < BWATH. fEEIC Armadillo
DLy NPy TETRZAZZEZBHICLTVWET, ZDHD. Armadillo DENMEREZ T OHEEET
IS, BEREUND &, fc& ZIE. Armadillo DEIMEIREEZEH LD, ABOS #7 v 7F— K
Lfcebhd3c&ld. TEXxHFA, 5IC, Armadillo 214 V57— v N SERERIET S, UETE—Nig
EETEF A, EXFa2YUT s DEAHS. ABOS Web (&, EU LAN NS D#EEHGE LD T 1AW
KDICEELTWVWET,

ABOS Web TT=Z 2% Armadillo DEREICDWTIE. T9.3. ABOS Web DX FEEEE—E & X TEFIE,

ZELREW, BE. ABOS Web (& 0SS TRHEEL TWEIT DT, IRAED ABOS Web (CHEWERTERE
Bz, CHNTEELU THEEENI S EDARETT,

9.3. ABOS Web DRERKE—E & REFIR

IRED ABOS Web TERETEDDIFE. XY NT—IEEDSEDUTDHDTY, SHBDT Y TT—
N TREREZEMULERIC, CONZaT7ILHEHRLET,

- WWAN &
- WLAN &

- REFERE BXYNT—09A4V9—T 1 —ADEE)

104



Armadillo-loT =k 7 x4 G4 #H/E~Y =27 )L Web Ul IC&k2EY N7V

- DHCP #—/\—%&
- NAT &

INSDREICDOVTIE, TARXZa—m5"RE—E"ZFRL CHCEERT. BEOREREZR
5ENTEFY,

LTE TV 12— I)LZEH U Armadillo ZHEWVWT, LTE EY 12 —J)bic &b WWAN ERTT V5 —
Xy NEF7IERTBFEIC. Armadillo I LAN TER U 7z#3sh 5 Armadillo Z)L—%—& U TH
BUREWEEICIE. NAT SREEEENRICIIDOTUL L S, LTE EYV 2 —)LicLDd WWAN BETYTTR
H—EXITEF L. WLAN ° LAN TEGU BRI SED T2 TR —ERICEELED,
FNoSDERE. 777 RY—EINS Armadillo BETERGIHT DL SBIATLAZERT 2155
lcFBLTETW, LTI, #NZNOREEEZHBLED,

9.3.1. WWAN &7E

LTE 23U &9 5 WWAN BIEEY 2 —ILZHEHL 2 Armadillo . WWAN BREZITVWET, <
DOFREEHE TIE. WWAN EFHiRREDETRE. WWAN #HiDRE GRED Y KL XER) OFRK. E&x
FH WWAN HERREDHIFRZTS &N TEXRT, REEBDS S5, "MCC/MNC" (&, BEEIFZEMIc
LT<L7EEW, MCC/MNC BIANDIEEZIEL < BREL TH WWAN BELEELRWEE, Fic SIM
A—RHBXILFF+ U7 SIM DIFEIE. CRZNDBEFFEEIC MCC/MNM ZfEWEbE, BIEEXEE
MERTRENT MCC/MNC DIEZREL TLKLEEW,. ZNENDANT « —ILRICKREBZANILT
"RE" R ET )Y ITBEE. WWAN ERDOREZEHRL T, WWAN EREFZEITLEI,
WWAN BERENMTON. XY NV —VEBHIHEILUCRRETIE, BZHc>TWS IP 7 RLARE
z "RED WWAN #iRER" ICRRULET, X 9.5 WWAN REBEE . WWAN REZ{T> R
BERULET,
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P7E O WWAN B0 15 135
AR - R

APN 21— REAR MCC/MNC IMsI

s e e L L

IP7FLA Y7y b2RY il LV E T Av8=7z—2R

(RMOMENMEEMAN $255.255.255.256  192.168.50.1  ppp0

G e

WWAN 5L 15 3R A 5

WWAN#ESGICHELFREADLTLES L

APAEA
CHAP

MCC/MNC

X 9.5 WWAN & EHH

9.3.2. WLAN R7E

18 LAN £V 2 —I)LZ#BE U Armadillo @, WLAN (g LAN) BEZTVWET, CORTHEME
Tld. WLAN 7547V~ (Fi) EUTDOEREFIE. WLAN 7V EARAI Y MEUTDEREEZITDS
CEMNTEET, VATV RETIVEARAYRNDEESH—AICDWT, EHRZXEDEIRKEIERD
IREED TR, Eﬁ,ﬁaaﬁﬁwﬁUB%&ﬁaxi% IIATIRNETIEARA VY NDEESICRET S
M. "BEE—RBIR'BTEELE Y,
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DA VIREKEET IV EARA Y RERED, FNZNICDOWVWT, UTICEHALED,
9321. WLANEERE (V5147 rELTODERE)

"EFE—REBRBT'ISA 7 REVTERBT " Z2E RIS & 7747 Y MREBEIRREN
£Y, BLFZIEARA Y MNIREEHDHZRIF. PV EIARA Y MOREZHIBRL T EEW, 5
LiaWe, BMFE—RZI 547V MNTYIDBEZBZENTETRFA, REEBDSSE. XYy hT—7
£(SSID) F. YA RMEZEIRL TLLIEE W, WLAN 77 ERRA > h % Armadillo BMAIHRE TE AR
WSS COURAMDZEICEDET, EFaUToAHbE. UARDSRERL T LS W, DHCP & EE
&, DHCP Z&EiR9I 5 & DHCP H—/NN—Hm5 IP 7P RLAZERBULERT, BE Z2F#RIT 5. BEE IP
PRLABRERDANT « —ILRZERRULET, TNENDANT « —ILRICREMEZAAL T "KE"
MyvEI )y I9BE WLAN 75472 MEREZEIHZL T, WLAN EREfFz£TLE I, WLAN
B EN TN, WLAN RN HEIZ L ISRRETIE, BHc>TWS IP 7 KL X E% "RED WLAN
BERER CRRULET,

X 9.6. WLAN 754 7> N&FEME, . WLAN 754 7Y hNEEEToIRBEEZRULE T,
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B}{EFE— KR
WEZFA4T7v FE—FoERT T

T hELTERTS
A4 FELTERTS

HIE ODWLANE BB R
BEEBREE ¢ iR

#v b7 —2%(SSID) w2y FHR

R WPA2

IPTFLZA Y72y b2RY F—bozq Av8=7z—2R

172.16.1.124 255.255.0.0 172.16.0.1 wian0

D G

WLANEFEEHRA S
EHLEWRY P77 &(SSID)ERIRLTLCHEE W
Fv b7 —24(SSID)
ARARE S
+Ha2UF AR

WPA2

AT —F
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BEREH WLAN 7 54 7> REREZHIBRL T, WLAN 77 2 RIRA > k& DERZ T B Icid. "&&
EZHIBR" Ry >Z2o Vv I ULTLIEEW,

9.3.2.2. WLAN RE (FI7EAMRA Y b &L TOHRE)

"BEE—RBR'BET'7IOECRARA VY NEUVTERTZ"2:BRTDE. 77 EARA Y NREBEED
BREINEFT, DULITFAT7VMNICEREBHDEEIE. 77147V MDEREZHIBRLTLSES W, 5
LiaWweE, BIMEE—RETZ IV EBIARA Y MNHYIDBEZ D2 ENTEFFA, REEEHDSSE, JUVY
ZRLZA EF. WLAN 77 ERARA VY MNCEIDYTEIP ZRLAZAADLTLIES W, Y TRY RYRY
iE. ZO9EARAVYERDYTZY RDEDEADLTLEEE W, FHEREIEX. 5GHz & 24GHz 5
S5FERATZ2DERIRLTLIESIVN, MADEAKHZRKICERIZEIETEEF A, FEFvrUX
JUiE. URRMDSERBIRLTLIEE W, SSID & JXXRT—R [CAAUTEIEZ. ZI7EARA Y MCEREL
7= Armadillo IC WLAN F# =R 2BRICER U XY,

ZNZNDANT « —ILRICKREEBZANDLT "RE" R >Z7 Vv IFBE WLAN 772 ZXRA
Y hREZEHRL T, WLAN 772 ARA Y MafFZRB L E 3. WLAN 772 RRA 2 MRENTH
N, 77 ERRAY EERORETIE, "REDY VAR Y MER" ICREABZRRLE T,

¥ 9.7. WLAN 7 7 £ XK+ > NEREEEL . WLAN PV ERRA Y MREZT > IcREBZRULE
ER
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FUVy¥FFLR YFTEy bR {v8—7z—2
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PIOCBARA Y M E—ROEF 2 U T+ ARIE. WPA2 ZEEALET,

=

0.3.3. RERRE BRYNT—IUAM VT —T 1 —ADKE)

RESNIERY MV —VHERO—EZRRULET, RRUVLEROENZNICOVWT, EROBEML
(Tehe)) PEME (TUHL). BLTERRENBOREPHIFRZITO &N TEXT, BEROREEZ
TR BIELIEWERZ 5 IART U TEIRL T LEE W,

BRAE O L 15 W

s R AR ERaA7 Ava2—-7z—-2

podman0 activated  bridge podman0

Wired connection 1 activated  ethernet ethO
abos_web_wwan activated gsm ttyCommModem
vethO activated  ethernet vethO

Wired connection 2 ethernet

«<» e

X 9.8 HEDEFIFHRIEHE

T "Ry NI 8 1. Linux DRy hT—0 EREEEE (NetworkManager) HMEIE
IT5IAXTI3VTY, Xy MNT—VHERICNT DREEE OFMIF. NetworkManager ®J 7 7L v
A (https://developer-old.gnome.org/NetworkManager/stable/nmcli.ntml) Z &2 X W, #
MRENRZRELCWERZERL T "REZH/E" RNy Z27 v o932 RENBDHREEHZ
=RUFXT, LAN OFHEMUN. DFED. WWAN & WLAN DO#E#ticxdd 2 EIE. "WWAN KRE" *
"WLAN E" OFREHHZBEVWWLIZSDHEHETT,

ETNZNOERKREEER CIE. IPv4 & IPv6 DZNZNICOWVWT, IPZRLRAZBHEIDETT 5N
XLEEZEIP 7RLRICTZNZBRUTRETEX T, PP RLADEDHTIE. T7A4IMTIEE
EID XK TTI, Armadillo Z##t U7 LAN > WLAN T, Armadillo Z DHCP #—/\—& U TER
I35 EIE. TENSDRY MU —VHERZEREE IP 7 L RICREL TLIZE L,
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9.3.3.1. LAN #EHRRE

LAN #EHFEOEFRZIE. T 7 4 J)L hTIE "Wired conneciton 1" T4, LAN lIR— hEZZD#EH U
Armadillo Tix. Z2® LAN R— M CKET B "Wired connection 2" £ B T9, Armadillo %
LAN & WWAN &EDfEITIPv4 JL—5—& U TERY %2551, LAN ZEHRORET IPv4 7 RL XA Z[E
TIP7Z7RLRAICEELTTEW, "X 9.9. LAN #E#Hi:RE CEE IP 7 RL RICREUEME,) <. LAN
EHROXRTEREEER CEE IP PRLAICKELREEZRLET,

¥4 (connection.id)

Wired connection 1

A 4 —7 z — 2 (connection.interface-name)
eth0

IPv4 Hii&E — F (ipv4.method)
manual

IPvd 7 F L Z (ipwd.addresses)
172.16.69.123/16

IPv4 57— 7 = 1 (ipvd.gateway)
172.16.0.1

IPv4 DNS (ipv4.dns)
192.168.10.1,192.168.10.2

IPvd 227 4w #)-— | (ipwl.routes)

IPv4 )b —F 1 244 Uy 7 (ipvéd.route-metric)
-1

Pv6 BR{§E — F (ipv6.method)
auto

IPV6 Jb—F 4 > &4 Uy 7 (ipvB.route-metric)
-1

HE) 34 2 I (connection.autoconnect)

yes

9.9 LAN EmRECEE IP 7 RL XICRE U CEE
9.3.3.2. WWAN #iRERTE
WWAN #EiR DR 4 IE. 77 4 )Lk Tld "abos_web_wwan" T,
9.3.3.3. WLAN #£#Rs%7E

WLAN EfFmDERAIE. T7AINTIE. 7540472 NE—RKH "abos web_wlan". 727 XRA
> N E—RAH "abos_web_br_ap" TY,
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9.3.4. DHCP ¥—/\—&&%E

RYRNT=IAVF—Tx—ARZ &L, EmLILRXY hT—7 ET Armadillo Z DHCP % —/{\—¢&
UTHIESEEREZITOIENTERT,, EHAHD DHCP U —/N\—BF%Z. BEEHLEBD"RED
DHCP B#"ICRRLU XTI, DHCP U —/N\—DREZEHKT 5% EI1E. "DHCP EBAN"WICKRERNEZ
ABDUVTERE R > ZI )y 7 LTLIEEEWN, T’ 9.10. ethO (X439 % DHCP ¥ —/X\—%&E, Ic. —
26D LAN /R—bk (ethO) [CXNI2REZITocRBEBZEZRLE T,

I 7E DDHCPIE

IP7FLZA bt T e 54 DHCP Y — A §iE AvR8=7 =R

DHCP1E#H A/
A¥R—7x—2R
eth0 172.16.1.128/24
DHCP Y — R

172.16.1.10

—

172.16.1.254

DHCP ! — Z i

24h

BRIDSAIzh, HOBAIEME D IFT & L : 24h, 30m)

X 9.10 ethO (X9 % DHCP ¥ —/\—&7E

fe& ZIE. LAN ;R— M 2233 Armadillo T, #h2hd LAN IR— k&2 £743% LAN ICEfHEL T,
FnZ2no LAN £ T Armadillo # DHCP H—/\—& U CERT 25 81E. ethO & ethl I L T
DHCP H—/\—%BE%#1T> <K E W\, DHCP 4—/N\—HBEZHIKRT 2Icid. "IRED DHCP [EHR" 00—
BTHBRUCWEREZEIRL T, "BIBR' R > E Y v LTLIZE 0,

9.3.5. NAT &R%E

CDREHME Tl IL—F —H&RETDIEHLA V5 —T7 1 —AKTEE. Armadillo L LAN LD
BERADOR—NIAT—FT o VITREEXTOSIENTEZFET, Armadillo Z LAN ¥ WLAN & WWAN
EDOBETIL—7—E U TERYT ZEEIE. NAT REDI LA VT—T1—X% WWAN D1 V5 —T 11—
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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,

9.3.5.1. NAT FRE
I—5 —HEBETDIEHEA VY — T 1 —AREZITRAETT, "R 9.11.LTE 2%k V5 —7 —RIC
BEULKRE IT. BEAVIY—T7 1 —RIC ppp0 ZIBELCBEDEEZRLET,
RIE DNAT R EIER
kA R—=T =R

ppp0

NATIEHR A D
A 2 —T7x—REFRIRLTL a0
AvR—T7z—2

ppp0

9.11 LTE #%EA VI —7 1 —RICEEULERE
9352 R—KNI7AT—F a4 VI&E
REAVI—TI—ATEIL. R= T T—T o4V IVREZEZFRTEEFT, MO12.LTEHLSDF

BITY MINTBZIR—RTAT—FT ¢ VIRE I, RIEAVT—Tz—X ppp0 ICDWVWT, R—h
8080 HFED tcp /NI v hER—NT7AT—FT o4 V7T 2REEToIREERLET,
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BIEOR— 747 —T4 v ITREER

SEiv2—7 b TEEA-b . T A —
=—2 v B RETFLA FEB

® pppo tep 8080 192.168.1.100 80

R=b7 4T =74 THEBEAD
AvHa—Tz—2R
vethO
7o kan
tcp
iR — &S
8080
BETFLR
192.168.1.100
Tiaigr— &S
80

Q12 LTE S DREFENT Y MINTBR—bTAT—T« VIRE

90.3.6. RRe—&

BREEHE TIT > LREDREREZ, RECLICKY > T—ERRULEXT,
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10. Howto

10.1.GUI 77V Tr—>aveRET S

Z ZTlE Armadillo DEREERARICEMN Uz GUI 77V r—o 3 V& ED 2 &EDTE S Flutter %
FEocAEAEEZBNUED,

10.1.1. Flutter & (&

Flutter EIEENAILT7 TV =300 Web 77U —a Y OREICEDLNS GUI 7 7Y o —
VavRARY—=ILFYRNTT, YILFTIYRNTA—=LRBOT, V—AA—ROKED %=L BELAIEET
—ERELET7 VT3 VY EBINBOIETHD TSy N T A —LNBIETEET, 5. 7TV
N7A—LBTT7 7V Tr—ya3y0REBOHE—F22ENTEES, 77U —IYa vRAEEEEL
T Dart ZfEF L TWET,

Flutter Z> Z & T Armadillo £ TH GUI 77U —y 3V a2BARITEZ2IENTEEFT, UTIE
Flutter THRE L7 7Y —> 3> % Armadillo ETEINL TWBEITY,

BNSH e
25, 000 7, 500

CENSE ¢ BEE cRES

10.1 Flutter 7 7V 4o —< 3 > DAl

10.1.2. Flutter Z W /=HRFE DTN
Armadillo BT Flutter 7 7Y —> 3 v ERE T DGEORNIEUTOLSICED XY,
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BARFAIARFIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty b7y 7

&

T Ir—2a VR

( )

BAFRSE THFIC
Y1) —RRDEIL K EHET S

{ BMANEZRAH }

. J

X 10.2 Flutter 7 7V o —3 3 YHREDRN©

10.1.3. ATDE LTty b7 v7

ZZTIE. FRMABEED ATDE Loty b7y 7FIBICDWTEHRELEX I, ATDE ZHFEWVLTAERL
BaE. Kl "421. ATDEDOtYy h7Pv 7 ZZBUTATDEDtEY c 7Py 7ZTETULTLEE W,

1013.1. Y7o xz7D7 Yy 77—k

ATDE d/\—2 3> v20230123 B Eicid. Flutter FRRE L VSCode NN Y XA M —ILIFEH DT
DIRICA VAR —ILTBREEHDEEAD ERT BHICERIFRANDT v 77—~ Z2T>TLE
SY A

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

K103 VY I7hoz727yv77F—K3%

VSCode Z&#H T BICIE code AV REFETLET,
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[ATDE ~]$ code

10.4 VSCode % &9 3

VSCode Z&£#9 D&, HEABIKIT VATV VDA VAN —)LERE
LTLKBTEDRBDET, FORBICKRRINDY A 7ATICH->TI VAR
N—ILZE1T5 & VSCode #HAEILTEZX T,

10.1.3.2. VSCode ICFFERIT I/ ATV aVvEA YV AN=ILT3
VSCode L7 7V —3 3V ZMEIBHDDITIVRATavaEA Y AN=)LULET,

IOAFToayYEN—"T YN TITLAADOSA VAN =ILTEBZENTEEXYT, VSCode =& L.
EYA RN—DIVAT>rayvaERLT, BRI A—AIC Tabosy EAALTLEEE L,

EXTENSIONS: MARKETPLACE

Armadillo Base OS5 Development Environment <z 1
; tools t rmnadillo Bas
Atmark Techneo Install

10.5 VSCode ICHERAT VAT a v Y AN—ILT S

FRE iz TArmadillo Base OS Development Environment; @ Minstally R &g &1V R

h—=ILIFETLET,
10.1.33. 70ROV NRAIABZA T VAV A M=)l

r83.1.ATDEICZ AR IVIRAIVAZA TV A VYA R—ILT 5,
AOZA477 AV AR=)LLTLRE W,

10.1.34. 7O0Y 7 NDYERL
Flutter 77U —> 309y 7)LEULTUTERABELTED XY,

#Z2RBLUT, 7OV

-GUI 77— 3y
- Signage 7 U —> 3>
- Factory Signage 7 77U —> 3>

118



Armadillo-loT =~V x4 G4 BB =27 )L Howto

EDFIETY Y ZILT7 7V — 3 &I VSCode T U w358
FIPERESNE 77 A ILBENEDLDET,

VSCode DENRA D [G4/X2] iS5 <7 7'V — 3 %> New Project] 2E{TL. RRENZT «

L7 NUEBREENS 7OV N Z2RET BT LI MU ZERL TS W, RITTBHICIFE
IKCRRENTVWBZATRT VWL TS W, RELEZERTZE. 7OV I NEZANTBY

A7ATHRRENZDT, FEDTAV I M EZAALTIVI—F—ZHLTLLEEW, 22T

[E. mM—ALFs L7 NJETIC my project E UTHERBELTWET, UTTREAIELT [GUI 7 FYTr—
vav] ODEREIT>TWEY,

ABOSDE EXPLORER: COMMAMD LIST

G4/X2

Armadillo Setup New Project

GUI New Project

Python New Project

shell New Project

Signage New Project
 AGE

K106 GUI 77V —yayvo7OVzy N&ERT S

Project name

my_project

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

10.7 7O0Y 7 h&%ZANT B
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10.1.3.5. #IHARRE
HRRE TIFEIC Armadillo & SSH THEiRT e HDOWERE & AFEROEXETVERT,
ERLc7AY 7 b7 LI b UNBEIL T VSCode 2B L T RE L\,

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

10.8 YIHARREZ1TD
VSCode QLR > D [my_project] 5 [Setup environment] ZEfTUE I,

BOSDE EXPLORER: COMMARMND LIST

ABE
GA/[X2
my _project
Apprunon ATDE
App run on Armadillo

App stop on Armadillo

App build

Generate deve

X 10.9 VSCode THIHAREZTTD
BIRT S &, VSCode ODTFEBICUATOL STy —ZFILDBARRENZET,
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TERMIMAL

Il Executing task: ./scripts/setup_env.sh

10.10 VSCode % —=F+IJL
CDY—ZFILETUTDOELSICAALTLIES W,

* Executing task: ./scripts/setup_env. sh

Generating public/private rsa key pair.

Enter passphrase (empty for no passphrase): (1)

Enter same passphrase again:

Your identification has been saved in config/ssh/id rsa
Your public key has been saved in config/ssh/id rsa.pub

: (HB8)

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

10.11 SSH RO#E%Z LT %
QO NRTL—XZRELET. RELBWEEREHANET Enter ZH LT,
(2] CTAMERDF - I &I —IFILAEHUET,

NRATZL—XZRELREBEIF. 77UT—Y 3% Armadillo NERXT 2RFIC/XX 7 L —XDA A
ZROSNBZENHD XTI,

101.36. 77V =3 yERTAIAYTFHFA A=V DIER

Armadillo E 77U —y 3y A ETIT3HOIVTHFAA—I%HERLET, T THER LK
AT FAX—IE SWU 4 X—I%FERAL T Armadillo N1 Y X ~N—)LT B8, ZEHIIC mkswu %
ST SWU OHEAREZT> TS,

AVTFHFAA=IDERE LT SWU 4 X—JDERKH VSCode TITWE T, VSCode DERA Y
@ [my_project] 5 [Generate development swu] ZE{TULE T,
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ABOSDE EXPLORER: COMMARMD LIST

App run on ATDE
App run on Armadillo
App stop on Armadillo

App build for release

Generate development swu >

Lsenerate release swu

Setup environment

K 10.12 VSCode TAVTFA A —IDERETS

AVTFAAXA=IDERICIE U LS FKEDDDD XTI, VSCode DY —IFILICUTD &L S ICERR
ENBEAVTFAA—IDERIRITT T,

gui_app_dev_image.swu Z{ER L % L7,
* Terminal will be reused by tasks, press any key to close it.

1013 AT FAAXA—IDEBRTT

ERL LU Tc SWU 4 X—3( my project/container/dev =« L% N TFIC gui app dev image.swu &
WS 7 7MILATRESINTVET,

10.1.4. Armadillo ETOEY 7 v 7
10.1.4.1. 7 27 L 1 DEEfe

4.4 #fAE) 228U T Armadillo I£7« A7 LA Z#E#HR LU TS IEE W,
10142 7795 —2aYyERTAIAYTFAX—IDA YA M=)

M01.36. 7 XUTr—yayETHIVTFAA—IDVERL THER UTc gui app dev image. swu %
M0.103. A A=Y DA YAN=)l; ZZHBLT Armadillo N1 VYA R—=JLULTLZE L,

A4 VA M=)LRICEEH T Armadillo "BEEILET, DR, weston HEFEEHULET,
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10.1.5. 77V T —> 3 VR
1015.1. 4> FULFF7UT—va Y OELR

Flutter O > ZIL7 7V 5= 3 DI RAEXEZZHFBLUES, 7OV 7 T« LU NUANEE
L VSCode ##&&UE I,

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

10.14 my project "NBEL T VSCode %i{£EIT %,

VSCode DERA > D [my_project] iS5 [App run on ATDE] 21795 &. 7 7UT—goh
EILREh ATDE ETREEILET,

ABOSDE EXPLORER: COMMARMD LIST

App run on ATDE
App run on Armadillo

App stop on Armadillo

App build for release

Generate development swu

10.15 ATDE LTP7 7V Tr—> 3V &RT3 %

flutter-elinux -1 > h—ILBICFHTEIL REETIT EBE. DELRT 7
1ILDOF I vO—RNMEN TS0, 77U T—ya UhiEE#d 5%
TICEBNIMND 9,

GUI 77U T =23 DGRIEUTOLSBRT T Tr—a yhEELET,
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Flutter for Embedded Linux

Armadi LLo-IoT G4 Flutter Demo

e ) ( 75—+ ) BRG]

BHER Hi ‘

( R RERE ]
‘ 25, 000w Our 19, 896w

e ENEE e BiRE e REE

|
o W
1o

1016 EE8 LYY TN TV -3y
FIVG—3 % RTIRITETD4 Y RITALED X R VEHLTLIEE L,

YOI TV 5=y —Xd—RIE, app/libichrD XTI, Y TINTF TV T—2 3%~
2EUTHEZED DIBEIE. app/lib TICY—XA—RZRELTLLLEE L,

10152 Xy Tr—I%ZAVAR—=ILT S

Flutter ICIZRABHKEZEIR T 2O D/NNy T —INEEICEELTED., i 2ESDH 1 K
[https://pub.dev/]TREDIFHZENTEFET,

BRDONY T —I%F TV T5—q >y TEIDLIICTBEDICE. PFV5—a>yTFTcLoRNY
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

K 10.17 dart_periphery /Xy 5 —3% 4 >V A ~—JLT 36l

video_player ¥ camera 7R ELLTICEFT/\y T —lE. ATDE D /opt/flutter-elinux-packages
ICHB/INYT—I EHABDOETESRELNHBD T,

& 10.1 HHAEDETES NNy —Y

NRyor—I% /opt/flutter-elinux-package AD/Sy o —I4
video_player video_player_elinux

camera camera_elinux

path_provider path_provider_elinux

shared_preferences shared_preferences_elinux

U joystick

INSDN\YT—IZAVAR=ILTBHZERIUTOLSICA YA RM=ILULTLEEE W,
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[ATDE ~/my project/appl$ flutter-elinux pub add video player
[ATDE ~/my project/app]$ flutter-elinux pub add video player elinux ¥
—--path /opt/flutter-elinux-plugins/packages/video player

X 10.18 video_player /Xy s —3I %A Y A ~N—)L 9 36l
N T—=I%T7 A4V AN=)LT ZH5EIE pub remove ZEITULE T,

[ATDE ~/my project/app]$ flutter-elinux pub remove dart periphery

10.19 dart_periphery Xy 5 —I %7 A4V A N—ILT 24l
10.1.6. BH{ERERR
ZZ Tl EBRIC Armadillo ET7 7V T —2 3 v ZiEEB T 2I5EDFIREZHALE T,
10.1.6.1. ssh_config D¥Ef

O3V R8T« LT RMYUICASTWS config/ssh config 77 M ILERELTIP PRLRAEZEZE=HE
ZTLIEE LN,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo

Hostname 0.0.0.0 @

User root

Port 2222

IdentityFile ../config/ssh/id rsa

10.20 ssh_config ZiRET 3
Q@ Armadilo®IP 7RLRICBEFHEZ TSI,
10.1.6.2. 77V —> 3V DELT

VSCode DERA >~ ®D [my_project] 5 [App run on Armadillo] ZE{79 2 &, 77U —2 3
>hY Armadillo NEREZI N TEELE T,
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XPLORER: COMMARMD LIST

my _project
App run on ATDE
App run on Armadillo

App stop on Armadillo

App build

nerate deve

g

10.21 Armadillo LET7 7V T —> 3> 2%X179%

VSCode O —ZFILVICUTDOA v E—INRREINDZERH D FT, INHBRRSINIBEIL yes
EATULTTFEL,

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

10.22 FTRICRRENZA v E—Y

P77V —2 3> T3 BIcid VSCode DENRA > D [my_project] h5 [App stop on Armadillo]
ZERITLTLRREL,
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[Ep ABOSDE EXPLORER: COMMARMD LIST

ABE

G4/X2
my_project

App run on ATDE

App run on Armadillo

App stop on Armadillo

development swu

K1023 77V 5r—>avzeiRT95

10.1.63. "Ry kUO—R

T7V—g3> 0OV —AA—RIBEZMAZRICOAV/INAILEE T [CENEICEERERE LIcW\i5
A, Ry MUO—REEZHES ZENTEXT,

My M)O—REREZESICE. 77U T—2 3 vETHICRTRENS VSCode DY —IFI)LTr &
ABDLTLEE W, ZDH UTDLSBX vy E—IDPRRSNEENRRENET,

Performing hot reload...

Reloaded 1 of 1349 libraries in 2,752ms (compile: 172 ms, reload: 984 ms, reassemble: 1291 ms).

& 10.24 /Ry b U O—REEZRES
10.1.7. YU —=RRDOEIL R
CCTRERLEZTVT—2ave) ) —ARELVTEIL R I ZBEDFIRICOVWTHBAL XI,

VSCode DERA > ® [my_project] h5 [App build for release] #7925 &, YU —ZRD T
ZU—vavhpEILRENET,
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XPLORER: COMMARMD LIST

my _project
App run on ATDE
App run on Armadillo

App stop on Armadillo

>

Generate development swu

K 1025 VY —XRZEILRT B

ETT7AILESDEIL REBWIE app/bui ld/elinux/armb4/release/bundle/ 7« L 27 MY FITIRE
INTWET,

10.1.8. HEANDEEAH

V) =RROFZTIVTr—2avEg&hlE SWU A X—YZERLET, FHiiC 710.10.2. SWU «
A=Y DR ZZSRU T SWU OFHEIREZT> T EE L,

==/

VSCode DERA > D [my_project] iS5 [Generate release swu] 231795 & SWU 4 X—IH
ERENET,
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ABOSDE EXPLORER: COMMAMND LIST

ABE

—~a Pure
(gl 8 2
e LY

my _project

App run on ATDE
App run on Armadillo
App stop on Armadillo

App build for release

K 10.26 SWU 1 X —I%ZEHT %

ERL Lz SWU -« X—31d my project/container/release =« L% k') FIC gui app rel image.swu
EWSTF7AIETHREINTVETD,

ZOSWUAA=I% T10103. A A=Y DA M—=)L; Z#ZBLT Armadillo N> X k=)L
95 &, Armadillo ‘EIRICZ Uy —y v BEEREEsLUET,

102.CUl 77V r—>aveRAEIT S

CZTRY IR Y TZRE LD Python ZE>7c CUl 77U T —2 3 Y ORFEAEZBNULET,
RAEFIEE LTI LA I YT~ & Python TEUTH S, Y )LAT ) Tk DigaDfTHRA
LET,

10.2.1. CUl 7 7V 7r—> 3 YRREDRN
Armadillo BIF12 CUI 7 7U 7 —3 3 Y 2% T 3BEOTNRBUTOL S IR ET,
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BARFAIARFIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty k7 v 7

&

T Ir—2a VR

BAFRSE THFIC
Y1) —RRDEIL K EHET S

{ BMANEZRAH }

. J

10.27 CUl 7 75— a vREDRN

10.2.2. ATDE LTty b7 v 7

I TlE. FARFEBED ATDE Loty 7y 7FIBICDWTEHBELE Y, ATDE ZHFENTHEWN
Balx. Jdtlic "421. ATDEDEY b7y ZSBULTATDEDEY M7y 7ZTETULTLES W,

1022.1. Y7 O 7D7 Yy 75F—hk

ATDE ®/\—2 3> v20230123 MU EITiF. VSCode DN Y A KN —ILEADTcHFHRICA >V Ak —
IWIBRERFHDIRREAD. AT BHICIEERFRADT Y TF— K ZTo TS W,

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

1028 Y7oz 7H7YvIT—KT 3
VSCode Z&#H T BICIE code AV REFETULE T,

[ATDE ~]$ code

10.29 VSCode =&Y %
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VSCode #8&9I 2 &, HARBILIT VAT VY3 VDA VAN —ILERE
LTLKBZEDRHDFET, FORBICEKRRINBD YA T7ATIC>TI VR
N—J)L%ZE{T5 & VSCode ZHAZE{L TE=E 9,

10.2.2.2. VSCode IcFHFERI VATV aVEAVAN=ILT3
VSCode ETF7 7V —y 3y ZREIBODITIRATavEAVYAN—=ILULET,

ITIRTY3VRN—TYRTLAADSA VYA R=ILTEIENTEXT, VSCode ZHEEI U,
EYARN—DITIRTravzBRLT BRI+ —AIC Tabosy EAANL TS L,

EXTEMSIONS: MARKETPLACE

Armadillo Base OS5 Development Environment  <ix 1
- tools t with Armadillo Bas

Atmark Techno Install

10.30 VSCode ICRFERATI/ AT aveA YA N—ILT %

FrEnfc TArmadillo Base OS Development Environment; @ Tinstally R7 > &#TEAL VR
F—ILIFETULEY,

10.2.23. 7O0Y 7 b DER

VSCode DERA VD [G4/X2] 15 [Shell New Project] 247U, Rrehd T L7 K~ UER
BEEANS 7OV N Z2RETZTALI NI ZRIRLTLLIES W, ETTBEDICIFEICEKRRINT
WB=AFRT vZH LT EE W, Python DiFEIE [Python New Project] ZZE1TL T &L,
RELEZERTZE, 7OV MNBZANT R4 7A0DRRSINZOT, FREO7OV IV N
ZANULTIVIY—F—ZHULTLLESTW, 2Tl h—LFT«v LI NJBETIC my project & U TR

FLTWET,
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ABOSDE EXPLORER: COMMAMND LIST

Armadillo Setup New Project

GUI New Project
Python New Project

Shell New Project

1031 70V ¥ b Z2{ERLT %

Project name

my_project

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

1032 7O0YxV haZANT S
10.2.2.4. ¥JHARRTE
FIEARE TIFXEIC Armadillo & SSH THE#t I e DMER E ARBOERZITVE T,
EERLc70Y 7 hTo LI N UANEEIL T VSCode ZEE L T EE W,

[ATDE ~1$ cd my project
[ATDE ~/my project]$ code ./

10.33 PMHAEREZ1T S

VSCode DENRA > ®d [my_project] 5 [Setup environment] ZEfTUE T,
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my _pro ject

App run on Arm

| L

te development

10.34 VSCode TYIHIERE %
BIRT B &, VSCode DTFERICUTOEL SR —ZFILDBRRENET,

TERMIMNAL

Executing task: ./scripts/setup_env.sh

2ygDlf

image is:

X 10.35 VSCode ¥ —= 7L

CDI—ZFIETUTDODELSICAALTLIEE W,

n Armadillo

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

Generating public/private ed25519 key pair.

Enter passphrase (empty for no passphrase): 0
Enter same passphrase again: 9

Your identification has been saved in /home/atmark/.ssh/id _ed25519 vscode
: (&E8)
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% Terminal will be reused by tasks, press any key to close it. 9

10.36 SSH AD#@ZE4RT %
NRATL—XZRELET, REULRBWEEEMHANET Enter ZHH UL FT,
1 TNRRATL—=XZRELIIHEIE. ERDILHBEADL TS,
TAMERDF—ZWI &I —IFILHEHALCET,

00

NRATZL—XZRELRGEIRF. 77UT—Y 3% Armadillo NERX T 2REC/XX 7 L—XDA S
EROSNBENHD XTI,

ssh D#E(E $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
ICFRFESINTVWEIOT, 7OV Y hZ/N\y Y7y 79 Bk $HOME/. ssh
HHERFELTLLIZE W,

10.225. 77V 7= 3 yRTAIYTFA XA —IDER

Armadillo £ T7 7V —3y 3 B ETIT 50OV TFAX—IEERULET, T TERUL T
AVTFFAX—IIE SWU 4 X—I%FEAL T Armadillo N Y A ~—)LT B 1fcsh. ER/TIC mkswu %
2B LT SWU OHEREZIT> TS L,

AVTFAA=IDERE LV SWU A A—IDEKH VSCode TITWERT, VSCode DENRA YV
@ [my_project] 5 [Generate development swu] ZE{TUE T,
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ABE
G4/X2
my _project

App run on Armadillo

App stop on Armadillo

>

K 10.37 VSCode TAVTFFA A—IDEREITD

AVTFFAA=IDERICIEUIES CEEIMDID £, VSCode DY —ZFILICATD L S ITERKR
SNBDEAVTFAX—IDERBITET TT,

localhost/shell arm64 app image: latest I TICHEELFEITH. VEIWRLEFITH? (app OEFHLIT DG
BIKEFETT) [y/N] O

Y5+ A—% . /swu/shell arm64 app image. tar IC{R7TEL & L7,

./swu/shell app.desc D/NN—TavE 1 Hhd 2 [CEBELFLE,

./swu/dev. swu Z/ERR L & L 7,

RIE Armadillo 12 ./swu/dev.swu A4 VA R—J)LLTL I,

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

1038 AV T H A XA—IDERET
©  Dockerfile ¥/ 5 —YURANEEELIBFEDHMC AV TFEBERL TILEE L,

ERL U7z SWU 4 X —1d my project/swu T« L2 M UTIC dev.swu EWS T 71 IILETIRESI N
TWEd,

10.2.3. Armadillo ETotYy 7V
1023.1. 77V 5=y aYyERTAIYTFAX—IDA YA R=)b

110225 77U —yayEFTREIAVTFHFAX—IDER) TEBR U dev.swu Z# 710.10.3.
A=IDAVAN=)L; Z#ZBULT Armadillo N1 A R=)ILULTLEE W,
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A4 VA N—)LZICEE T Armadillo ABiegUE 9,
10.24. 77U —> 3 VR
10.2.4.1. VSCode Di#CEh

2 ZTlE, EBRIC Armadillo ETH Y L7 7V 5= a3 v = E8E#HT 258 DFIEZHBELEST, 7
AYz V8T« L7 NUABENL VSCode ZHEEIL £

[ATDE ~]$ code ./my project

10.39 VSCode T my_project Z&ET S
10.24.2. T« L7 M UKE
O3z MW DOODTFo LI NUDRBDET,

capp: P U= DY —XTY, Armadillo Tl& /var/app/rollback/volumes/shell app FEild
python app ICZDEFIK—2NhZEY,

. config: FARE—RDICOHDEBET 71ILTT, M10.2.4.3. ssh config D¥EfE, #SRLTLIES
Lo

- container: AU RNZRTIZAVTFDHRET 74ILTT, packages. txt I[CEEEINTWS
YT —IMA VA RN—JLENZET, Dockerfile ZEEREIT D EHARETT,

. scripts: VSCode OOV Y RICELNTWBERTZ Y 7 RETY, RESINIHEITTR— MR
ERDXT,

- swuimkswu DfeHOFY L —RNEAYTFOAY T4 T T774ILDHED FI, shell app £/cld
python app OF« L7 KU DOARBIEZFDEF SWU [ClHAAENEXT, TDHD etc/atmark/
containers/shell app.conf F7zld python app.conf [CfEINTWBRY 2 —APTI/INA AEHNE
HINTWEITDTHERBRICREL T LI W,

FI7AINMDOAYFTFOAY T 4 Tld app @ src/main. sh 7zl Python DIHEIC src/main,py £X
TUETDOT, YR—LMBREBERIGHICIAYTFOAY 74 THEELTLIZE W,

OB TV FTIIT—3viE. CPU & SOC DEE % /vol data/log/temp. txt (CH 77 L. LED3
ERBSETES,

10.2.4.3. ssh_config D*E(H

7OV R4 LI RMJICASTWS config/ssh config 77 A I ERELVUTIP PRL A 2E=H
ZTLIEE LN,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo

Hostname 0.0.0.0 @

User root

IdentityFile ${HOME}/.ssh/id ed25519 vscode
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UserKnownHostsFile config/ssh known hosts
StrictHostKeyChecking accept-new

10.40 ssh _config Z#RET 2

(1) Armadillo D IP 7 RL XICEBEWZ TL LIV,
10.24.4. 7 7)5—> 3 Y OET

VSCode DERA >~ ®D [my_project] 5 [App run on Armadillo] ZE{792 &, 77U — 3
>HY Armadillo NEREES N TEB UL X T,

ABOSDE EXPLORER: COMMARND LIST

App run on Armadillo

App stop on Armadillo

nerate development swu

A TR
s2lup envy

10.41 Armadillo £t 77U —> 3V %#ET79 3

VSCode DY =X FILICUTDX Yy E—INRRSNBDIENHDET, INDBRRSNIIZFEIL yes
EAALTTE W,

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

1042 RITRIcRRES B X v E—Y

7V —23 > ai&T95IciE VSCode DENRA > D [my_project] 5 [App stop on Armadillo]
ZEITLTLRREIL,
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App run on Armadillo

App stop on Armadillo >

Generate development swu

enerate release swu

Setup environment

1043 77V 5 —vav%EKT$3
10.25. YU —ZRRDEIL K
ZZTRERULIET VT —vav e U—RELTELRT ZBADFIRIC OV THBLET,

VSCode DERA >~ ®dD [my_project] 5 [Generate release swu] ZE795&. U U—XRDF
TUT—=2 3 BERAE SWU A X—=IDMEBESNE T, EFilc M10.10.2. SWU A X—I DERL %=
SR LT SWU OFHREZT> T IKE L,
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ABO5DE EXPLORER: COMMARMND LIST

ABE

— a Pures
ST N
LT AL

my _project

App run on Armadillo

App stop on Armadillo

1044 YY—ZIRELILRT S
10.2.6. EA\DEEAH

YEB U1z SWU « X—31d my project/swu T L2 K TFIC release.swu &EWS 7 7 A ILEATRRE
SINTWVWXT,

COSWUAA—=I% T10103. A A=Y DA >VA M=)y Z#ZBLT Armadillo N> X k=)L
95&. Armadillo E£EGICTZ 7V r—ya vy EHESHL XTI,

10.3. VSCode ##HRAL T Armadillo Dty k7 v 7%1T5

Z ZTlx VSCode ZFRA UL Armadillo Dty k7w 7HEEBNLULET, VSCode Z{HFEAL T
TOEYRNZYTZ{TSIENTEXT,

- initial_setup.swu DYERK

- B - EIR LAN ZRET 270D SWU 7 71 JLDIERL

- at-debian-image & alpine DAY FTFAAXA—=I&AVAN—=ILF B2 D SWU 7 71 )L DIERK
10.3.1. ATDE ETnty b7V

ZZTlE. ATDE LTty 7Yy 7FIRICOWTEHBAL XY, ATDE ZEFEVWTRWEEIF. KIC
[421. ATDEDtY b7 v/, ZZRUTATDE DY b7y 7ZETULTLLRLE L,
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103.1.1. Y7 O 7DF7 Yy 7T7—hk

ATDE ®/N—3 3> v20230123 MU EITiF. VSCode NN Y A KN —ILEADTcHFRICA >V A~ —
W BRERFHDETEADN, AT BRICIEEMMADT Y TT7— R EfT> TS,

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

1045V 70727y IT—KT 3
VSCode #2819 BTk code AV REEFTLZET,

[ATDE ~]$ code

K 10.46 VSCode =&Y %

VSCode Z&E£#9 D&, HEABIKI VXTI VYDA VAR —)LERE
LTLBZEDHDET, ZORICKRREINDYA7O7ICE>TAI VR
N—ILZE1T5 & VSCode #HAEZEILTEZ T,

10.3.1.2. VSCode ICHRFERIT /AT avaAd VA N=ILT3
VSCode L7 7V — a3 v zRAEITZODODITIRAT VYV EAVAN=ILUETD,

IVRToaviEN—"T vy N TILAADSAVARN=INTBIENTEEXT, VSCode ZFEEI L.
EYARN—DIVRToaraERULT, BRT7A—AIC Tabosy EABDLTLIEE W,

EXTENSIONS: MARKETPLACE

Armadillo Base OS Development Environment  <» 1
= T I-'. 1 II

Atmark Techno Install

X 10.47 VSCode ICRERTIRAT Y a vV AN—IT S

FrEnfz TArmadillo Base OS Development Environment; @ fnstall; /R > Z#HTEA VR
R—=ILIFZETULET,
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10.3.1.3. 7AY =¥ b DER

VSCode DERA > D [G4/X2] n5 [Armadillo Setup New Project] Z%E1T7L. RS T« L
JRNUBRBENS 7OV N 2REITZTA LI NI ZRBIRLTLCESI W, EITTBRHITIFAIC
RRSNTWB=ZAFXRY VEBLTLIZSW, BREXZERT 2L, 7OV I NEEANTZY A
POTNRREINDDT, FRO7OV IV MAZAALTI VY —F—ZMLTLLEE W, T T
R—ALFT 1 L2 NUEBETIC my project &EUTHRELTWET,

ABOSDE EXPLORER: COMMAMND LIST

ABE

I-: .__l LT =

Armadillo Setup New Project [

GUI New Project

Python Mew Project

Shell New Project

X 1048 7OY ¥V N &EEHT 3
Project name

my_project

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

1049 7OV V hN&%ZEANT B
70V MERE. 7OV T LT KN UANBEIL T VSCode ZREIL T EE L,
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[ATDE ~1$ cd my project
[ATDE ~/my project]$ code ./

K 1050 7OYx 7 b T« LI NUABEL T VSCode ZHEEIT S

10.3.2. initial_setup. swu DYERX

initial_setup.swu 7 71 JLOERZITWE T, VSCode DL > D [my_project] iS5 [Generate
initial setup swu] #3179 % &, initial setup.swu AME SN E T, CNETIT mkswu ——init A<
Y REERTULREZENBZWESR. VSCode DY —IFILETREREDAHERDOSNE T, ANTD
BEOABIE T10.10.2. SWU A X—YD1ERL; Z=ZSBRULUTLLEI W,

ABOSDE EXPLORER: COMMARMND LIST

my_project
Generate initial setup swu

Generate alpine container setup swu

3 SWL

10.51 initial setup.swu Z{ERRT 3

774 )bid my project/initial setup/initial setup.swulCFFESNTVWEYT, DO SWU A X—I%
M0.103. A1 X=IDA>YAM=)L; ZZRULT Armadillo N1 VXA KM—=)LULTLZE L\,

10.3.3. LAN DOFE

ZZTlx. AR - iR LAN ORET 7 1 )LOfRE%Z VSCode LTIV, WERDRET 71 /L%
SWU 77 JLT Armadillo N Y XA~ —ILF 2 1cd DFIEZFHAL I,

10.3.3.1. & LAN OFKE

1R LAN OFRTEZ{TSICIE. my project/network setup/conf/wired connection.nmconnection %iRF
EUVET,

[connection]
id=wired connection
type=ethernet
interface-name=eth0
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[ethernet]

Lipvd]

method=auto ‘)

#t for static IP

ffimethod=manual

#faddress1=<IP address>/<{subnet mask>, {gateway address>
ffe.g address1=192,0.2.0/24,192.0.2.1

#t for DNS

#fdns=<IP address>;

fte.g dns=192.0.2.1;

Lipv6]
addr-gen-mode=default

method=auto

[proxy]

10.52 B LAN ORE7 71 IV EiRET 3

EEIP 7 RLRICTBERIE manual ICEEL TSV,
FESEICLTLREE L,

10.3.3.2. fE#x LAN DRE

HREMETIXAVRNTIONUTHDE

g LAN OEBTEEITSICTIE. my project/network setup/conf/wifi connection.nmconnection %R

EULEY,

[connection]
id=wifi_connection
type=wifi
interface-name=mlan0

[wifil
mode=infrastructure
## SSID of AP

ssid= "

[wifi-security]

auth-alg=open
key-mgmt=wpa-psk

#f Passphrase to connect to AP

psk= 9

Lipv4]

method=auto 0

#f If you use static IP

fimethod=manual

#faddress1=<IP address>/<{subnet mask>, {gateway address>
fte.g address1=192.0.2.0/24,192.0.2.1

# DNS

#fdns=<IP address>;

fe.g dns=192.0.2.1;

Lipv6]
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addr-gen-mode=default
method=auto

[proxy]

B 10.53 i LAN ORET 7 1L Z2wET 2

(1) T D AP O SSID #/ELTLEE L,
(2) AP ICERT DD DIRA T L —XEZTFELTLIEE W,

(3) EEIP 7 RLRICTBBEAE manual CEBELTLEE W, BEFAEOXVYNTINLTHZE
Fixe&ZIlcLTLIEE W,

10.3.33. 1 YA K—JLAH®D SWU 771 L ZERT %
LAN @& E% Armadillo ([C1 Y X ~—ILF Z7HD SWU 771 JLZfER L E T, VSCode MR

1 >® [my_project] 5. BRDIZE X [Generate wired connection setup swu] . ERDIFE
I& [Generate wifi connection setup swu] Z£fTLTLZE L,

\BOSDE EXPLORER: COMMAND LIST

< MYy _pro et

Generate initial setup swu

ontainer setup swu

Generate wired connection setup swu

erate wifi connection setup swu

10.54 LAN BEZ1 Y AM—ILF % SWU 77 ILZ{ERLT %

ZNn=Z1. my project/network setup/wired connection.swu E /=L my project/network setup/
wifi_connection.swu [CRESNTWVWET, COSWU A X—I% T10.103. A1 X—=I DAV A M=),
ZZH U T Armadillo N1 Y AR —=)LLTLIEE L,

1034. AYFTFARX=IA VA M—=)LAD SWU 7 71 JLDER

ZZTlE. Armadillo NAY T FAX—=I AV AN=)LF BTz D SWU 7 71 ILDIERFIEIC D
WTERBAULE T, 1 VA= T 20T HA X=J4, alpine & 7y hxY—0 77 /HiEfEts 20y
T4 X—ITdH3 at-debian-image @ 2 EFHETI,
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10.3.4.1. alpine DAV FTFA A=I%Z ALV AM=)LT B

VSCode OENRA D [my_project] 5 [Generate alpine container setup swu] ZEfTLTL 2
E LY\,

~  my_project

Generate initial setup swu

Generate alpine container setup swu >

Generate at-debian-in ontainer setup swu
Generate wired connection setup swu

Generate wifi connection setup swu

10.55 alpine DAY FFA A—I %AV AM—ILT S SWU 771 ILEERT B

YER U= SWU 7 7 )LIZ& container setup/alpine/alpine. swu ICFREEINTWET, D SWU
X—=I% T10.103. A1 X=IY DA YA =)Ly Z#SBLT Armadillo N1 YA M—=)LULTLEE W,

10.3.4.2. at-debian-image DAY T+ A XA—IZA VA M—=)LT 3

VSCode OENA > ®d [my_project] 5 [Generate at-debian-image container setup swu] Z 3%
FLTLLEE W,
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ABOSDE EXPLORER: COMMAMD LIST

~ my_project

rate initial setup swu

Generate at-debian-image container setup swu  [>

10.56 at-debian-image @AY T+ A A—I A VYA R—=)LF S SWU 771V E{ERT S

YER U= SWU 7 71 JLIE container setup/at-debian-image/at-debian-image. swu [CIRTE S 11T L)
F9d, <D SWU A/ X—=I% T10.103. 1 X—=YDA>YAM—)L; %#ZSBL T Armadillo N1V X
R—=JLLTLEEW,

104. 77V —23 2T TETITS
10.4.1. Podman - A5 FH{kE{kY 7 ko7
10.4.1.1. Podman - A5 HRE{LY 7 kD7 &lE

AVTFERRAN OS EICEBRASNZEENZI—YEEOIETY, AT FHEHFERTZIET
BHEO Armadillo-loT — kU x4 G4 THR—DEENI CICBIRTEEXI, AN OS ZHEEL
BWMREBI{IETHZcH, 77V T5— a3 VORINREVNE WSEENGD T,

Podman &l &5V FF#BEBI 500V 7 D7 THD,. EFRAREIIVYTFEERY
TJhox7D 1 DTH5 Docker EHHENH D £,

104.2. AV 77 =233

COETIE, AVFTHREILY T RT 7D 1 DTHS Podman DERMARFENAICDWTEHAL
F9, Armadillo-loT ¥— K~ x4 G4 TEITSIEWFIUT—3 3V EZ0RTEEBERZ 1 D0
Podman 4 X—J & LTRSS T & T, D Armadillo-loT '— kI 4 G4 BHBZIBETH, 2TD
R—RLETRA—DOBREEZBREITEZIENFREERDET,

CDEDEEBLT. 1 A—IDRH - £HY—E X THS Docker Hub [https://hub.docker.com]
MSEEB U, Alpine Linux O/ X—I%FE>THBALEY,

10421. A X—=Ih5AVTFEERT D

AA=INS AV TFHEERT BicoICiE. podman start A¥ Y REETLET, podman ¥ docker
ICT TICELWHAZIE podman run ANX Y RTHEFTTETEIN, 22TIE 105 AT+ DER,

146


https://hub.docker.com
https://hub.docker.com

Armadillo-loT =k 7 x4 G4 #H/E~Y =27 )L Howto

TRBNIT 2T FOEERIOEHDEI T podnan start ZFEWVWET, 1 X — & Docker Hub
[https://hub.docker.com] NS BEEMICEE S NE T, <2 TlE. BEAHELT "Is/ AV RER
792V TFEERULET,

[armadillo “1# 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

D (&B])

Writing manifest to image destination

Storing signatures
a6215t271958¢760a2975a6765016044115dbaedb90f414eba3ad448a6a26b46

[armadillo ~]# podman start my container GD
Starting 'my container’
b141e899b5ef7c9echH434bda8f6a83d3ebbfcI4f74bfbbdcef2a22041c71fdbf

[armadillo ~1# podman logs my container (4]
bin

dev

1 (BBR)

usr

var

[armadillo ~]#

10.57 AV 7+ Z kKT 5R{TH

Q@ IFF0AVT«TZEHLET, COTFAIIUTRE. AVTFOAA=IPITY R, TN
AANDT7 JERERZRELEX T, FULWREDFHRICIE T105.1. AVFFOEEES %235
BLCEEE W,

(2] AVTFDAA—IZEEUET, 1 X—IH Armadillo ICEWTRWEEIE "Error: docker.io/
alpine: image not known; DRI —TEREULZET,

(3] OAVTFF%=RELET, Ihld Armadillo EEEICEEMNICEES S NS IV TFERUDDICK
NFT, BERHNRELIESICIE set autostart no TEWELTEEI,

(4] podman logs AN Y R THAZHER LT,

"Is /" ®RITT BT D "my_container” EWSZRID IV T HFIMEEENK Uice TV T FHHMERE
NdERKFIC "Is /" MEITIN. ZO/BRIATICED EFT, TITRRSINTWSDIF, IVYTFA
MWD ") FALIRIUDTAILTD—ETT,

AV 747774 ILDEZERQEREE podnan pull ([C&K 2V TFDEUSIF
FIAI)MNRETIEXEY ETUNMREESNET A

7 74 I)LIF persist_file TRIHREFEL. AT F A A —IF abos-ctrl
podman-storage --disk T podman X kL —3% eMMC ICTIDE&E X
% abos-ctrl podman-rw T—E#IIC eMMC ICREL T IZE W,

ERFRD Armadillo ICIFEEICEEZEY. swupdate TZv 77 —b
LTS,
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AV 7407714 FREL T, set autostart no Z/E LR WESIE
BEEEHULEI,

podman start TV T FHIEUL K EENTE R WIEEIE podman start -v
<my container> T podman run DAYV KZfEZ L. podman Llogs
<my container> THAZHEZL TLEE L,

=

10422 A XA—I—EBZKRRT S

AT FEERT BIEDDA A=, 41 XA—I—E%ZFKRT S podman images IY > R THERT
EF9,

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/alpine latest 9c74a18b2325 2 weeks ago 4.09 MB

10.58 4 X—Y —BDORRETHI
podman images IY Y RDOFEMIE —-help A 7> 3 Y THEIBTEET,

[armadillo ~]# podman images --help

K 10.59 podman images —help D174
104.23. AVTF—EBZRRT S
EREH AV TFH—BEZRRT BcHIcld podman ps AY Y RZEITLE T,

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

d6de5881b5fb docker. io/library/alpine:latest s / 12 minutes ago Exited (0) 11 minutes
ago my container

10.60 37 F—EORTRETH

—EBRRICED, AVTFFEZPOVTFH ID 2RI ZIENTEEXT, -a ATV arvadlTRrnG
Bl BMEFRFOIYTFOHFEREINET, podman ps AY Y RDEMIE —-help A 7> 3 > THERT
R

[armadillo ~1# podman ps ——help

10.61 podman ps --help OE{TH
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104.24. AV FF-=&EHIT S

ERGEAD DY TF %EFENT B2 ICiE podman start AV Y REEITULEY,

podman
[ 3119.
[ 3119.
[ 3119.
[ 3119.
[ 3119.
[ 3119.
[ 3119.

start my container

[armadillo ~1# podman start my container

081068] IPv6: ADDRCONF(NETDEV CHANGE): vethe172e161: Llink becomes ready
088214] IPv6: ADDRCONF(NETDEV _CHANGE): eth@: Llink becomes ready

094812] cni-podman@: port
101231] cni-podman@: port

1(vethe172e161) entered blocking state
1(vethe172e161) entered disabled state

107745] device vethel72e161 entered promiscuous mode

113185] cni-podman@: port
119546] cni-podman@: port

my container
[ 3119.620731] cni-podman@: port 1(vethel172e161) entered disabled state
[ 3119.627696] device vethe172e161 left promiscuous mode

[ 3119.632762] cni-podman@: port 1(vethel172e161) entered disabled state

1(vethe172e161) entered blocking state
1(vethe172e161) entered forwarding state

_aA7vavaEzsE. AVTTARATETSINETZ 75— 3y OEN R TEEI,

& 10.62 DT F+%iLed 5RTH

[ 3150.
[ 3150.
[ 3150.
[ 3150.
[ 3150.
[ 3150.
[ 3150.
bin

dev

[ 3150.
[ 3150.
[ 3150.

[armadillo ~]# podman start -a my container

303962] IPv6: ADDRCONF(NETDEV CHANGE): vetha9ef8f8e: Llink becomes ready
311106] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

317703] cni-podman@: port
324139] cni-podman@: port

1(vetha9ef8f8e) entered blocking state
1(vetha9ef8f8e) entered disabled state

330687] device vetha9ef8f8e entered promiscuous mode

336085] cni-podman@: port
342443] cni-podman@: port
etc Lib mnt proc
home media opt root
804164] cni-podman@: port

1(vetha9ef8f8e) entered blocking state
1(vetha9ef8f8e) entered forwarding state
run Srv tmp var
sbin  sys usr
1(vetha9ef8f8e) entered disabled state

811249] device vetha9ef8f8e left promiscuous mode

816349] cni-podman@: port

1(vetha9ef8f8e) entered disabled state

10.63 AV T+ Z#E I 5R1Thl(a A 7Y 3 {H5)

Z ZTHEEIL TW3 my_container (. EEIRFIC "Is /" ZERITIT DL SICHR>TWEBDT, FDHER
MHEAETNEXT, podman start AV Y ROFMIE —help A 7> 3 Y THERTEERT,

[armadillo ~]# podman start ——help

K 10.64 podman start —-help 1741
104.25. AV TFF%ELLT3

BERD AV T EZIET B78HICid podman stop AV Y REEITULE T,
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[armadillo ~1# podman stop my container
my _container

K 10.65 DT FZELT 5ETH

podman stop AV Y ROFME —-help A 7> 3> THRTEET,

[armadillo ~J# podman stop --help

10.66 podman stop --help K174l

104.26. AV TFOEBRZREFT D

AVTFICH U TEENMTONKRET, ZOXXIVTFZEFELELTLES EEENKRBDODNTL
FWET,

TEZRETDICEZDOHENHDFT,

1. podman commit XY R TRET 3,

[armadillo ~]# 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 9ca3ch5246 done

Writing manifest to image destination

Storing signatures
9ca3chbb246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88f3

10.67 my_container Z&£& 9 %4l
podman commit TRET ZEIC. EENMTRONICEINREINET, D RULEDZRE
FT2E, AAXA=—IPAIDNKRELLB>TLEVWET, ANL—IBRENTRET ZHESIE. XN—2X
1B 0S DAA=IMSEDBEL TSI,
2. RUa1—L%ZFERY 3,

podman_start D add volumes AN¥ > R TIO>TFFIC Armadillo Base OS OF«s L7 NUZ3Y
TFHFTESIENTEET,

REFETET—IDOREICL> T, REFXZERL TS,

1. /var/app/volumes/myvolume: 7w 77— K UfciFRIEIAE—ShEx A, OTPT—FIR—
AxE 77V —o a3 VvhMERURIT 2L 5B T —Y DREICEAVWTVWET,

2. myvolume 5 /var/app/rollback/volumes/myvolume: 7 v 7F— KORIcOAE—ULTF v/
T—=hETS5DOT, Py ITF—KMPRTHELZLRIENDDITET, 7 FUT—I 3 E—HEIC
TYTIT—RTBLBT—FYDRFICANTWVET,
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AVFFEFION—Y 3 VICELEES@—IL/Ny 7). /var/app/
rollback/volumes/ DF—F DEIOD/N—I 3 VICED Y,

Z0H. FIUT—vavON—YavikETBL5B7—F
|& /var/app/rollback/volumes/ ICAND I EEZHEBUET,

mkswu @ swdesc files (-—extra-os #&L) & podman_start™ @
add_volumes Tl&. X /NRAEZFDTs LI NI ZR—=XICULFE
9, /var/app/rollback/volumes/myvolume (& myvolume TEGRICIE
ETEXY,

Copy-on-Write (CoW) (CDWT,

ZDZD® volumes T« L7 MUK btrfs EFIENZ 7 71 )L
AT LICRESINTWET, btrfs TlEFT—4% & Copy on Write
(CoW) ZE->TTF— Y el ZFRIAELEIH. ZORIEICIFIR
KD £,

BB MB 07 7AIVICINSRBREEZHFEICITSHS CoW ZHEL)
kg2 ExHERLET, CoW 2EMbSnicT7 71 ILICF Y
TJHLADPASKBLLEBEDETOT, MFHHRIZEUIMIFZL TLEE W,

[armadillo “1# cd /var/app/volumes/

[armadillo /var/app/volumes]i#f mkdir database

[armadillo /var/app/volumes]ff chattr +C database (1,
[armadillo /var/app/volumes]if echo example data > database/
examp le

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

10.68 chattr IZ & > T copy-on-write % #&xh{b9 %6l

@ chattr +C T L Z hUIC NoCow ZEHEULET, <hh
SERENZ7 71D NoCow THERENE T, I TICHE
HUTWeT7 7AIICEERVWDTERLZE L,

O lsattrERELET, JARD CDELHBNIEZ 71ILH Tho
cows; T9,

10.4.2.7. AV T OEBERPYT v 77—k

podman run, podman commit TAYTFZERTE X I, THENICT v 77— 23 3RICIF D
VTTOERY Ty 7T N2 BELTED EERTY,

IN%EFRIRT B1lc. Dockerfile & podman build ZEWE T, ZDFIEIE Armadillo TEITHIAE

T,
1.

4 X —3I% docker.io DA X—IDWSEDLGREULET
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[armadillo “/podman-build]#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

--> 590e3babd55

Successfully tagged localhost/my image:1

Successfully tagged localhost/my image: latest
590e3babd55f3e29bdef158d7283e9¢c417515567b2d3f978cfab2510dc02376b

[armadillo ~/podman-build]#f podman save my image:latest —o my image 1. tar

K 10.69 podman build ® =174l

2. AA=YZBIDON=I 357y ITF—rUET

[armadillo “/podman-build-update]#f cat Dockerfile
FROM localhost/my image: latest

#f update 0S packages
RUN apk upgrade --no-cache

#f update application

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
9e9d9366072751007b2e70544d76c46b95a7a5a02df658ef0fa3f7dcccf8850a

[armadillo ~/podman-build-update]#f podman save -o my image 2.tar my image:2

10.70 podman build TD 7 v 77— ~k DE1761

ZDiFE. podman_partial image AN Y RZE>T, ENREIFEZAVAN—ILTEZIEHTE
£,
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[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

ER UTc tar 7—hHA71E& T10.10.6. mkswu @ desc 7 71 )L O swdesc embed container &
swdesc_usb container TEZ XTI,

104.28. A>T F%HIRT 3
EREA AV T+ %HIBRYT 315481 podman rm AV Y REETULET,

[armadillo ~1# podman rm my container
d6de5881b5th973227b84d1d74abf269ac3183aad7e18b7a9d85208632641d94

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

10.71 AT+ %HIBRT 2746

podman ps AY¥Y ROEHAKERED., VT FHEIRINTWS I ENERTE XTI, podman rm
AY Y ROFMIE ~help A 7> a Y THERTEET,

1. podman rm --help E174

Larmadillo “]# podman rm —-help

104.29. A XA—I=ZHIFRT 3

podman D+ X—I%HIERYT 3 (TId podman rmi AY Y RERTUE T, 1 X—IEHIBRT Bzl
E. ZOAA=IDSER LY TFZEICHIBRLU TR KBENH D F£FJ, podman rmi IX > R
F1AX—Y ID Zi5E T 2RENH D, podman images X N THERLFT,

[armadillo ~1# podman rm my container

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
docker. io/library/alpine latest 02480aeb44d7 2 weeks ago 5.62 MB
[armadillo ~1# podman rmi 02480aeb44d7

Untagged: docker.io/library/alpine:latest

Deleted: 02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21chbcedaddf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

10.72 4 X— Y ZHIBR T 2 R1T7H)

podman images AY¥ Y ROHEAERED. VT FHHIRINTWS Z EHERTEET, podman
rmi AY Y ROFMIE -help A 7> 3V THRETEEI,
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[armadillo ~]# podman rmi —help

B 10.73 podman rmi —help {74

SWU TERE S /=1 X — & podman images T Read-Only & L TFHRR
SNEIDT, podman rmi ZER{TITBDELT—ERDET, ZDOHFEIEF
abos-ctrl podman-rw rmi & {FEALEE L), abos-ctrl podman-rw [CD
= WTIlE 710552 41 X—Y% eMMC ICREIT B HE =SBLTLE

=LY,
[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:
02480aeb44d78t1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21c5cedadsf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

B 10.74 Read-Only @ X —IZ B9 % R{1T6I

10.4.2.10. Ay FF &V TFHICEET 37— 5 ZHIBRT 2

abos-ctrl container-clear ZfEHIT 2 &, AT, AVTFHFAX=Y, AVTFICEITZT—5%
HIRg B ENTEEY,

ETCOAVTFEAVTFHFAX=Y, AT FHICEIT B T—IHEIEREN
218, BMTEELTERALTLLEE W,

abos-ctrl container—clear (FLLT D@D EMEL £,

- UTFOT774) T« LI NIRTOT 71 I)LZHIBR
- /var/app/rollback/volumes/
- /var/app/volumes/
- /etc/atmark/containers/*.conf

- LUIFD7 74 J)LT container Z&L1THHIR

. /etc/sw-versions
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- /etc/swupdate.watch

[armadillo ~]# abos-ctrl container—clear
This command will remove all containers and related data.
- The following file and directories will be removed:

- /var/app/rollback/volumes/

- /var/app/volumes/

- /etc/atmark/containers/*. conf

- /etc/sw-versions
- /etc/swupdate.watch
Continue? [y/N]
y
Remove all container data succeeded

- Lines containing the word “container” will be deleted from the following files:

10.75 abos-ctrl container-clear E474l

104.2.11. RTHOIAV T FICERT B

ETHROIVTFICERL. IYTFATEELLITYY REEITT BICIE podnan exec VY R%&E
ETUXT, podman exec ANV RTAVTFALOY L)L ZkEIT 2. AV THFAWZRIETE DL
SIEBDET, TITHE. sleep infinity ANV RERFULTHEHITZLITOIVTFEERL. £

DAV TFICK U T podman exec ANVY RTY /L= ENT B2HERLET,

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

set command sleep infinity

[armadillo ~J# podman start sleep container

Starting ’test’
f62e7a666d7156d261905c8406¢c72fc271534Fa29e¢69771c76f4f6660a2dad1a
[armadillo ~J# podman exec -it sleep container sh

[container 1t ps

PID  USER TIME COMMAND

1 root 0:00 /run/podman-init —— sleep infinity
2 root 0:00 sleep infinity

3 root 0:00 sh

4 root 0:00 ps

10.76 AT FARD Y = )Lz 8T 5RTH
podman_start AY¥ Y R TIVTF 2L, ZDRIEM LIV TFAT sh =

=

x1T

ULTWEY, sh

ZEFTIDE. AVTFHRHOTOY I MARRSNAVT AR ERIECEZ L SICRDFET, LET
FAYFTFAT, ps ANV REETLULTWET, AV T FHERRFICEITU sleep & podman exec THE

FUEshA7O0EREUVUTHEELTWS ZENERTEEXD,
AVTFFARDY T IILHSIkITBEIE exit IV RZETULET,

[container “1# exit

10.77 AV TFATPDO Y L 51K IF 2 EITH
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podman exec AN Y RMSIRIFTH, AVTFIFRLEETHTY, AT FHZELEULEWGEIE podnan
stop sleep container D podman kill sleep container T{&1E UL T podman rm sleep container TF®D

AV T FZHIBRL T LS W,
podman exec AN > KDFEMIE —-help A 7> 3V THRTEZXY,

[armadillo ~J# podman exec --help

10.78 podman exec —help E174l
104.212. AVTFETEEZT S
BHEOIVTFEETLTWBREET, ZTNS0OYTHETEEAZIT>AFEEZRLET, chick
O, FIZIESQL H—N\ZETLTWB OV FTHICHUADAY T HHS#ERITDE WS TFELWANTE
£,

VT HIIFEBUERRTA—AIL IP PRLANDEIDHTSNDOT, AV TFDOHABNZED IP
PRLATEBEZTSZENTEET,

e LT, 2 20T F=2EHRULET,

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

set command sleep infinity

[armadillo ~]# 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’
cbe0802f4e2d2fec88f4e300dabeba3b48865359dc02chd99375b1b38c2c28eb
Starting 'my container 2’
5e645f5e40fc096ad0bea323a00bebebbdadbd825a5e8d12103f752d8868692¢

X 10.79 A>T+ %=4ER9 BE1T6
AvTFFHicEbYTenc IP 7 RL X zfERT %ICiE podman inspect AV Y RZETULEX T,

[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

1080 A7 7 D IP 7 RLAZHERT 5RTH

INSDIP7ZRLRZEFE->T, —AQAYTHFHEEHESI—ADIAVTFAXU ping AV RTEE
BERETOIENTEET,

[armadillo ~]# podman exec —it my container 1 sh
[container ~1# ping —-c 2 my container 2

PING my container 2 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.144 ms
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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 ~]#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

10.81 ping A¥ > RIZ &% AV T FHOBRERERETH

ZD&LSIT. my_container_1(10.88.0.108) »5 my_container_2(10.88.0.109) NMD@{SH HEE
TEEY,

10.4.2.13. BEKICEHHB—privieged A 7> 3 >

AVTFIC, 2ERELTDTFNAANDT IV EREZHATEA T3> ——privileged BB D XY,
CDATVaVvEMNATZE. AVTHICEZZINER/NDEREXZWVETRENEWNZH, FAREIC
BATY,

SERDE. COATYaveEATsIERBtxFa VT «—LEEDH DR, FREICOHFA
IEEW, AVTFHICHERBRERDERZSZ S5 EZREITITHLET,

1043. 7Y NN—0 70 /BEHBET A AXA—-I%ZHES

Ty NIY—0FTT /% EMERERIBEE U CERATE % Debian R—XADA X —IZEHLTWVWET,
ZZTlx. Docker 77 I A XA=IREILRTBHEE. TTICEILRBEHADA A—=I % ESHE
D2 DICDONWTERBALET,

10.4.3.1. Docker 771 Il 54 X—I R EILRT S

Armadillo-loT ' — k7o x4 G4 1> 77+ [https://armadillo.atmark-techno.com/resources/
software/armadillo-iot-g4/container] 55 TDebian [VERSION] %~ )L Dockerfile; 7 71 JL
(at-debian-image-dockerfile-[VERSION].tar.gz) Z#% 7> O—RKUZFJ, D% podman build I~
YRZEEFTULET,

[armadillo ~1# tar xzf at-debian-image-dockerfile-[VERSION]. tar.gz
[armadillo “J#f cd at-debian-image-dockerfile-[VERSION]

[armadillo ~1# abos-ctrl podman-storage —--disk

[armadillo ~1# podman build -t at-debian-image: latest .

: (BB8)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image latest c8e8d2d55456 About a minute ago 233 MB
docker. io/library/debian bullseye 723b4a0@1cd2a 18 hours ago 123 MB

10.82 Docker 77 A ILIc & BAA—IDE L RDOEFTH
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podman images A~ > Ric kD at-debian-image N"EJ)L REhicZ ENERTEE T, library/
debian 1 X =Y [ER— £ 73> TW3 Debian ¥ X—JTY,

10432 EILRBEHDA X —I%ZERAT S

Armadillo-loT ¥ — k2 x4 G4 1Y 77+ [https://armadillo.atmark-techno.com/resources/
software/armadillo-iot-g4/container] 5 "Debian [VERSION] > 7LV TFFAX—=, T7
- )L (at-debian-image-[VERSION].tar) 2% 2> O—RKUL%d, £D# podman load IV > K& 5EfT
LEXY,

[armadillo ~1# podman load -i at-debian-image-[VERSION]. tar

: (BER)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image [VERSION] 93a4ec873ac5 17 hours ago 233 MB
localhost/at-debian-image latest 93ad4ec873ach 17 hours ago 233 MB

10.83 EJL RFE#HA X—I % load T %E{T4
podman images O~ > RIC KD at-debian-image N"EIL RSN EDERTEET,
10.4.4. AHATINA A %ZH/S

COETIFH, AVTFRHRTHET DT IV —arh5 GPIO ¥ 12C BRED AR N T/INA A =KD
FEICOWTRULET, ERNIC, VT FROTZ IV T— 3 hEHRA N OS BIOF/INA ANT Y
TRAITBIEGFTEXRA, CDEH. AVTFTFROTZ TIUT—2 35T /INA A%ZI/KS FEHITIE.
])?*WﬁﬁEWMEM?N4Z%?E?%%%#%Di?oggfﬁ?ﬁ%  ZWFEWFINT R

[CBE9 BT /IN\A AV — 774wﬁﬁw:&EénTm%Lt%mhthmiﬁoTA4ZVU 77
AILEZREL TWARWEGEE. BYICEREL TLEE L,

10.4.4.1. GPIO =#&>

AVFFTARTEEST D7 TV T—30h5 GPIO ik S eoiciE. Podman A4 X —=I M5V 7T
FEERT BRICRRA N OS Bl F /N1 X7 741 )L /dev/gpiochipN ZEITHENH D £9, LITIE/
dev/gpiochip2 ZE L T alpine 1 X—IH 5 AV T+ %I 26 TT, /dev/gpiochipN ZiET &,
GPION+1 Z#{EI 22 EMNTEX T,

[armadillo “1# vi /etc/atmark/containers/gpio _example

set_image docker.io/alpine

set command sleep infinity

add_devices /dev/gpiochip2

[armadillo ~]# podman start gpio example

Starting ’gpio_example’
956a0fecc48d5eal21006991077bb48b9e90b2dadb12895064d9776dae0360b5

10.84 GPIO =& > 78D > 7 FH1EHHI

AT FRICA>TIAVYY RT GPIO 2189 282U TICRUE T, ZOFITIE GPIO3 1021 =i
ELTWET,
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[armadillo ~]# podman exec -it gpio_example sh
[container ~]#f apk upgrade
[container ~1#t apk add Llibgpiod

[container ~]#f gpioget gpiochip2 21 ‘)
N2]

[container ~]#f gpioset gpiochip2 21=1 ©

10.85 AVFFHMNS VY RT GPIO %#&ET 36

@ GCPOES2 OEEBEBLET,
® WELKEEZERRLED,
©® GPIO&EES 21 ic 1(High) #&ELEY,

fBicH. gpiodetect AY > RTEHML TWLWS gpiochip Z U A NKRRTEET, UToHTIE, v
THEERT ZEITE U2 /dev/gpiochip2 D EEHINTWS Z EAERTEET,

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

10.86 gpiodetect AY Y RDET
gpioinfo Y Y RTl&. EE L gpiochip DFMRIEHRZRRIT DI ENTEFT,

[container ~]# 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
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
line 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
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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
lLine 31: unnamed unused input active-high

10.87 gpioinfo A~ > KDEFT

CERZB 7OV ZLNSERET 2EEIF. GPIO B1EZ1 7> THS libgpiod ZFEHTZ EMNTE
£,

10.4.4.2.12C =5
AVFFRTEETZ7 7Ur—2auhs 12C RS fesicldE, Podman O X—Yh5 IV FF

ZERR T BBRICRA N OS O FINA X7 74 )L /dev/i2e-N ZEITRENHB D FT, UTIE. /dev/
i2c-1 ZE U T alpine 41 X—=IY M5 AV T+ ZERT 28T,

[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’
efaleb129c1f036a709755f0d53b21a0f2a39307ecae32b24aac98c0b6567bT0

10.88 12C Zz#Hk S fcd D 1> 7 F1ERLBI

AYFTFAICAD, i2c-tools ICE&FEN S i2cdetect ANV REFESTAL—T P RLAZERT SR
ENTEFET,

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

01 2 3 456 7 8 9 abocdef
00: el e

’I@. _—— e e e e e e —— —— ——

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

30: —= == == —= == m= mm = = e e o = U - -
I | |
BO: UU == == == == == == mm o= = e oo oo o o o
60: —= —= == == == == == == B8 == == == - - - —
70: - = 72 - - - - —-

10.89 i2cdetect AV Y Ric & M
10.4.4.3. SPl =ik >
AVTFFRARTENEITZ 7 TUT—2 3 0h 5 SPI ZikSHicidE. Podman DA X—Ihs Qv T+

HVERT BBRICKRA N OS BIOFT/INA1 A7 71 )L /dev/spldevN N ZEITHENHDET, UTIE. /
dev/spidev1.0 ZEL T alpine 1 X—IH 5V T+ %EERT 26T,
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[armadillo “1# vi /etc/atmark/containers/spi_example.conf
set_image docker.io/alpine

set command sleep infinity

add _devices /dev/spidev1.0

[armadillo ~1# podman start spi_example

Starting ’spi_example’
45302bc9f95eef0e25¢5d98act198d96fchbec1t83e791018ched221cc1f4523

1 10.90 SPI 2% > fc$bd I > T F 1B

AVTFRWICAD, spi-tools IC&FN S spi-config AV R&{FE-> TIREDREEERIT DI &N

TEEXY,

[armadillo ~1# podman exec -it spi_example sh

[container ~J#f apk upgrade

[container ~1#f apk add spi-tools

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

K 10.91 spi-config AV Ric &K 2R
10.4.4.4. CAN =ik >

AVTFFHNTEMETZ 77U —y 35 CAN BEZTOHICIEZ. Podman DA X—Imhi5 0
VT FEERT BRI, AV T FEETIZRYNT—2EUT host 2. #PRE LT NET ADMIN %
BETINENHDEFT, UTIE. FvhT—2&0ULT host %, PR & LT NET_ADMIN ##E L

T alpine 41 X—=IH 5 AV T FEERT BHITI,

[armadillo ~]# 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’
73e7dbce86e84eef337bbc5cb80a747948b94b87015bb34143da341b8301¢16a

X 10.92 CAN Zi&k> b D > T FH1ERBI
AYTFFRICAD, ip ANV RTCAN ZBEMICT 2 ENTEET, LUTIC,

REFZRLET,

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

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

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

Link/can
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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

X 10.93 CAN OFKEH
(1) CAN DFEREDHITHETR iproute2 ZA VAR —)LUE T, T TICA VYA M= ILFHDHEIF
RETY,
(2] CAN DBEEEE% 125000 kbps Ic&REL X,
(3) can0 V9 —Jx—RZRELE T,
O can0AYy—T7x—ADREDFERARRZERRLET,

10.4.45. PWM Zik>

AVTFFARTHET D7 IV — 3 uns PWM Zi/ScoHicid. Podman OA4 X—IMhS VT
TZERT BBRICRA N OSHAID /sys T« LIV N ZEITRENHDEFT, T7AIMRETHEIYD Y
RENTEID, HZHARDBRICH > TEZEBADTIZEFRLLEI W, BUTIE. /sys ZEL T alpine
AAXA=IPSAVTFZERT 2T, CZTESINE /sys T« L7 MJIEAYTFRDEUD /sys
YOV RhEnET,

[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

10.94 PWM %% S =D 1> T FHERHI

AYTFARICAD., /sys/class/pwm/pwmchipN 7«4 L 7 K UR®D export 7 71 JLIC 0 ZEZIA
HBET/ZADESICEDET, LUTIC, /sys/class/pwm/pwmchip2 ik S I5E DEERERIZ R U
£,

[armadillo ~1# podman exec —it pwm_example sh

[container ~1# echo O > /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 9
[container ~1# echo 1 > /sys/class/pwm/pwmchip2/pwm@/enable (4]

10.95 PWM D EHERES!

pwmchip2 % export L& 3,

Az 1 MICLERT, BAEF/HTY,
PWM @ ON Kl = 0.5 MICLEY,
PWM EHZBMICLET,

(o)
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104.46. >UF7PINAV5T—T 2 —R%ZH®/D

AVFFTHNTEMET D7 U o—a>oh5 RS-232C © RS-485 ED YU 7 ILBEZ=TOz6IC
(&, Podman DA X—IHNS AV T+ ZERT BBRICRA N OS BIDOT /N1 X7 74 )L /dev/ttymxcN
EEITMENHDET, LUTIE. /dev/ttymxcO ZEU T alpine 1 X—IYHN S5 AV T+ %EHRT 26T
ER

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

set _command sleep infinity

add_devices /dev/ttymxc0

[armadillo ~]# podman start serial example

Starting ’serial_example
3999f09d51253371cacffd68967c90fdd5250770888a82159d7810b54fcc873e

1096 YU FPIA VI —T7 2 —X%Z/S1HO VT FHERH
AVTFFARICAD, setserial ANV RaE> CTIREDKREZHER T DI ENTEEXT,

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

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

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

10.97 setserial AV RICKBD IV FIVA 5 —T 1 AKTEDHERH
10.4.4.7. USB Z=k>
AVTFATIHEIT S 7TV T—2 3 vh5 USB EiDT/NA RZRS1chDFTEICODVWTRUET,
- USB YU ZILTINA 2 %KD
USB U ZILTINA XAZ AV TFRISEKSHZBEICIF. Podman DA A—IH5 VT ZEMT %

BRCRA N OS Bl /dev/ttyUSBN ZEITRHEMNH D £9, UTIE. /dev/ttyUSBO ZJE L T alpine
AAXA=IDSAVTFHERT ZHITI,

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

set command sleep infinity

add_devices /dev/ttyUSBO

[armadillo ~J# podman start usb example

Starting ’usb_example’
34cb0e60d6274ac1df87aed58a461bct56d0c117c4d377at130605ea399¢0950

10.98 USB YU ZJLFINA R &K S f=bD > T FHERHI
AVFTFAHICAD, setserial AV RafE> TIREDKREZER T DI ENTEEXT,

[armadillo ~]# podman exec -it usb_example sh
[container ~1# setserial -a /dev/ttyUSBO
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/dev/ttyUSBO, Line @, UART: unknown, Port: 0x0000, IRQ: 0
Baud base: 24000000, close delay: 0, divisor: 0
closing wait: infinite
Flags: spd normal

X 10.99 setserial A¥ Y Ric k3 USB U ZILT/NA RBTE DRESH
. USB A XZ %KD

USB AXZ%& YT F+RNSIKSFEICIE. Podman O X—IMS AV T FEERT BERICKRR
N OS I /dev/videoN ZEITHENHB D £J, LUTIE. /dev/video3 ZEL T alpine 1 X—Ih
S5AVTFZERT 36T,

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

set command sleep infinity

add _devices /dev/video3

[armadillo ~]# podman_start usbcam_example

Starting ’usbcam_example’
ffe06090b45826cc0b1c7710e9e850ba9521d36b70de4288d0dfel1fe91a35632
[armadillo ~]# podman exec —it usbcam example sh

[container “]# Ls /dev/video3

/dev/video3

10.100 USB A X S %K S 1chD > T F1EEDI

GStreamer BREDVIFAT 4T IL—LT—7 EHAEDLESDZET. USB AXTH S DBUED
T 7FvHAREERD XY,

- USB XEUZEES
CZTIE USB XEVZIKZSAEICDODVWT 2 DDHIZRLET,
- IRANOSHITY YU USB XEUEIOVYTFHSIKS

HEDUHRAKN OSHICYTYRLTH B USB XEUZ IV TFHFH5IKS5HBEICIE. Podman @
AX=IUDSAVTFEZERTBERICRKAN OSEITUSB XETEYEYIDVYRULTBTa LI N ZEIE
TIRENBDET,

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

samp le. txt

10.101 USB XEYUZRA K~ OSAITYV >V T30

EEDFAITIE. USB XEYZE /mnt ICYT Y MUFE U, BUTIE. /mnt ZE L T alpine 1 X—3
N AVTFZERT BB TI,

[armadillo “1# vi /etc/atmark/containers/usbmem example. conf
set_image docker.io/alpine
set _command sleep infinity
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add_volumes /mnt

[armadillo ~]# podman start usbmem_example

Starting ’usbmem example
ef77d4bfd5b04f3b8b5ddchbbfac321304fa64219a4b88c3130e45e5a14e1b3e

E 10.102 RRA K OS ITY U NFEAD USB XTEY KRS 66D A>T FHERHI

RAN OSEID /mnt T« LI MU ZIYTFRAD /mnt NIV ALTWET, Ihickbh, TV
THTANSDE /mnt To LI MU ZBLTUSB XEYZRS ZENTEET,

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

samp le. txt

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

test

10.103 USB XEV IRFENTWBET—5 OHEEH
- USBXEVZIVT ALYV V TS

USB XEUZIVTFTANSNYTY KUTIRSHBRICIE., Podman QA X—=I M5 AV TFZ/ERT
BRRICIRA N OSAID /dev T« LY MU ZET ERAKFIC, BYBIEREEIDENGD XTI, LUTIE. /
dev ZEU T alpine 1 X—=IN5 A>T+ Z{ERT 261 TT, #ERE LT SYS_ADMIN ZELTWET,

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

set_command sleep infinity

add args --cap-add=SYS_ADMIN

add devices /dev/sdal

[armadillo ~]# podman_start usbmem_example

Starting ’usbmem_example’
387a2256530e9b35b5361¢ca681a99fba8f46d78b6a6ch8ecd6009624609198a8

10.104 USB XEVYZXY VY hF 3D Y T FHEHHI

JAYFTFARIKAD, mount ANV RTUSB XEUZ /mnt iICN¥Y Y kL. REESNTWVWET—5%
ERIBIENTEXT,

[armadillo ~]# podman exec —it usbmem example sh
[container ~1# mount /dev/sdal /mnt

[container “]#f Ls /mnt

samp le. txt

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

test

X 10.105 A 7FANS USB XEVUZIY VY hT BH
10.4.4.8. RTC =% >

JIVTFAMNS RTC 2/ S edHicidE. Podman DA X —I NS AV TFZERT DERICRA K OS
BIDFTINA X T 74 )L /dev/rtcN ZET ERAEFIC. RTC NORLDREZITO O DERE ET E
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NHhET, LUTIE. /dev/rtcO ZEL T alpine 1 X—=IYDS AV T FEERT ZHITT, #EEEL
T SYS_TIME HELTWET,

[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

10.106 RTC Z##& S f=6b® 1> 7T F1EEH
OAYTFFARICAD, hweclock ¥ Y RT RTC OBZRREZRENTEET,

[armadillo “J# 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

10.107 hwclock O<Y Y Ric &% RTC ORZIFRR & ZEH

RTC ICRESN TV RERAERRLE T,

VATLRRE 2021 F4 B 1T HOK O O MICHKRELE T,
VAT LER%Z RTC IcRREEFT,

RTC ICRRESN TVWARAUNEEINTWD I EZERLEXT,

(~ )

10.4.4.9. EFEHEAZTTS

Armadillo- IoT'7' RoxA G4 ICEHRUCRAE—D—REDEFEFLEHTNA ANV TFTALSE
BEHANTBIHICiE. Podman DA X—IHhS AV TFHEERT BERICRAN OS AIOF/INA X7 7
<)L /dev/snd %5@%?‘412\%75“255'0 9, UTIE. /dev/snd ZEL T debian 1 X—=IY sV T+%
ERL T 261 TY,

[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’
b921856b504¢9f0a3de2532485d7bd9adb1ff63c2e10bfdaccd1153fd36a3c1d

10.108 EFEHNZT S5 e DIV T FHERH
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AYTFFARICAD, alsa-utils REDY 7 NIz 7 TEEENZTAE I,

[armadillo ~J# podman exec -it snd _example /bin/bash
[container ~]#f apt update && apt upgrade

[container “]# apt install alsa-utils (1)
[container ~1# /etc/init.d/alsa-utils start (2
[container ~1# aplay -D hw:N,M [7 7 1 JL&] (3)

X 10.109 alsa-utils Ic & 2BFEHBIZETSHI

(1) alsa-utils #4/ YA M—=J)LUZE T,
(2) alsa-utils =& L X I,
(3] BEULI77MIIVRADERE7 7ML 2B4ELET,

aplay D5|#(cH 2. M IFEEFEZHALEZW CARD FS. N ZF/N\1 RES%ZXKLTWEYI, CARD
BEETNAREZSE, aplay AV RIC - AT a0 2525 ETHRRETEERD,

1044.10. 21— —XA Yy FDARY N ZEBET S

Armadillo-loT =k 7 x4 G4 ICIFA—H—RA VY FHREREINTVWET, INSDODRAYFDTY
a/YY—=ZAARY NERET ZHICiE. Podman DA X—IDS AV TFHE2ERT BERICKRA
OS Al® /dev/input T« LI MU ZEITRHRENBD XTI, UTIE. /dev/input ZEUL T alpine A KX—
IhSAVTHZERT 2HTT, I TEIN /dev/input 7« L7 MJIEO>Y7TFROD /dev/input
YOV RhENET,

[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
c0cd8b801883266197a3¢20552b0e8b6c7dd473bb0b24e05bf3ecdb581c822b9

B 10.110 21— —XA Y FDARY NEEREBIT 2D T FHERH
AVTFFARICAD, evtest ANV RTARY NEHERTEEXI,

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

Event type 0 (EV_SYN)

Event type 1 (EV KEY)

Event code 28 (KEY ENTER)

Properties:
Testing ... (interrupt to exit)

Event: time 1612849227.554456, type 1 (EV _KEY), code 28 (KEY ENTER), value 1 "
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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 ---————-————-

10.111 evtest AV Y RiC &k 2HERH
(1) SWI DRy Tyoa ARYRNEBRHBULEZDRT
O SWIDRYY UYU—R ARV KZBHLUILEZDERT

10.4.4.11. LED Zi&%>

Armadillo-loT =Kk 7 x4 G4 (Tl LED NEZEINTWET, 5D LED ZK S oIl
Podman DA X =I5V T+ %ERT ZBEICHRAN OS A /sys T« LI MU EETHRENH D
£9, LUTIE. /sys ZEL T alpine 1 X—IM S5V T F+%Z2ERT 26 TI, 2 TEINK /sys
TaLZMNJEOVYTFAD /sys X TV MENFET,

[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

10.112 LED Z#& > fc D3> 7 FEBBl

Y7 FMWIZAD, brightness 7 7 1 JLICfBZEZ AL I & T LED ORUT/HTZT5I &M TER
¥ 0 ZFETALLHET. O UADIE (1~255) ZFEERATERITLET,

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

10.113 LED O RAT/SEKTDRITHI
10.4.5. ;AFEREEEZITS
COETE. AV TFTADSEEREET /A RAZRSAEICODVWTRULET,
10.4.5.1. Bluetooth Z#% >
JYTF7ADNS Bluetooth ZRSICiF. AV TFERBICRANRY KT =0 Z@EAT 2.

NET_ADMIN DIERZEITLENH D FI, "X 10.114. Bluetooth Z#x> A>T+ DIERSAI, I,
alpine ¥ X—IH 5 Bluetooth 2> IV T F ZEHT 5612 RLET,

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

set _command sleep infinity

set_network host

add_args --cap-add=NET_ADMIN
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[armadillo ~1# podman start bt example
Starting ‘bt _example
45fe1eb6b25529F0c84cd4b97calaef8451785fc9a87a67d54873c1ed45b70a4

10.114 Bluetooth Z#> > 77+ O/ERA
AT FARATRERY 7807214V A =)L U T, Bluetooth Z&£&1L X9,

[armadillo ~J# podman exec -it bt _example sh
[container ~1#f apk upgrade

[container ~1# apk add bluez

[container ~1# dbus-daemon --system

[container “J# /usr/lib/bluetooth/bluetoothd &

B 10.115 Bluetooth %Zi#2E)9 R4

Zhnic &b, bluetoothctl T Bluetooth 88D A F v Y PoRF Y VTR ENTZEEDICHEDET,
BUTFIC. bluetoothctl A¥ Y R TRV EZ XX v U TRTZ I VI %2T7561%#R~ULET,

[container “J# bluetoothctl
Agent registerd
[..CHG..] Controller XX:XX:XX:XX:XX:XX Pairable: yes

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

[bluetooth]#f scan on (2,

Discovery started

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

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

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

10.116 bluetoothctl AY Y RICKZ XX v ERTY VT DA

AV hAO—ZZEEBULEY,

BiOsRE A+ vr o UET,
RZVYVTUIEWBEERD MAC 7 RLZAZEBELTRFZY VI ULET,
exit T bluetoothctl D 7OY 7 &K TULET,

(-~ o)

10.4.5.2. Wi-SUN 7/ X2 >

Z Z Tl WIi-SUN 7/t ZHY UART TERSNTWBIBEEOFERLET, DHE. AVTFTR
TEEITZT TV T—a > 5 Wi-SUN /01 ATBIEZT S fcslcid. Podman DA X =I5 3
VTR BEICRA N OS AIDTI/NA X7 71 )L /dev/ttymxcN D55, Wi-SUN &I %6
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DZEITRENGHD T, UTIE /dev/ttymxcO ZE U T alpine 1 X—I M5 AV T+ =/ERRT 345
T,

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

set _command sleep infinity

add_devices /dev/ttymxc0

[armadillo ~]# podman start wisun_example

Starting 'wisun_example
ef9aba2f7eee4236ch28c1fbf5090a6f0db9d6dfe7t3a34573867e0833dd3122
[armadillo ~J# podman exec -it wisun_example sh

[container “J#f Ls /dev/ttymxc®

/dev/ttymxc0

10.117 Wi-SUN 7/N\A X ZiK S5 1c6dD A>T FH1ERHI
AYTF+AMS, /dev/ttymxcO ZfE> T Wi-SUN F—5 DEZENTED LS ICED T,
10.4.5.3. EnOcean 7/\1 A %1% >

Z ZTl&. EnOcean 75/VA XA UART TEHRINTWBEHEEDFZRLET, CDFS. AT T
NTEMET B 77U — 35 EnOcean T/\1 A TEEZEITO fcdicid. Podman O A X —Ih
S5AVTFEERT BBRICRA N OS BIDFI/INA X7 74 )L /dev/ttymxcN D> 5, EnOcean & 5t
TE2HEDEEITHENSH D ET, LUTIE /dev/ttymxcO ZE U T alpine 4 X—=IY M5 AV T+ %E/ER
950 TI,

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

set command sleep infinity

add_devices /dev/ttymxc0

[armadillo ~J# podman start enocean example

Starting ’enocean_example’
aB808b491a10079078d8c72a7h36966d9182614f3657fe054Th8d7f87b0d4b31¢c
[armadillo ~]# podman exec -it enocean example sh

[container ~1# Lls /dev/ttymxc0

/dev/ttymxc0

10.118 EnOcean 7/\1 R&#H{x S fcbD > T FHERH!
AYTFAMNS. /dev/ttymxcO %Z{FE> T EnOcean 7— 4% DEZENTED L SICHRDET,

104.6. xvy NT7—0Z&K>S
ZOETIE., AYTTRORY NT—0 RS AELCDOVWTRULET,
104.6.1. A>7FD IP 7 RLAZMHERT S
BERAWICAYTFDIP 7RLRIFE Podman 4 X—=I M5 AV FTFZER U Tc & EICEEMICE D IR

S5nEd, AVFTHICEDIRSENTWS IP ZRL XFRRA S OS fIA 5 1F podman inspect A¥ > R
ZAWT, UTOLSICHERI DI ENTEET,

[armadillo “1# vi /etc/atmark/containers/net_example.conf
set_image docker.io/alpine
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set command sleep infinity

[armadillo ~]# podman start net_example

Starting 'net example’
48ae479at65445674323567¢17¢5418dd4624292351e061bd2bd8adadd4ct150

[armadillo ~]# podman inspect --format ’{{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

10.119 O 77 @ IP 7 R L RHEZH
AYTFAD ip ANV RZEAVWTHERITZZEHTEXT,

[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

10.120ip AY Y RZRAWEIYTFD IP 7 R L AFERH
104.6.2. AVTFHICEAEIP P RLAZEET %

If podman (77 #JL kT 10.88.0.0/16 ZFEWNE T,
ICERALUTWBIP 7 RLAEESEHBAREFEFIVTFHICHIDIP 7KL
AEHRELTLLEE W,

AVFHICEEIP 7PRLAZERET BHICiE. RAICI—FEEDRY NT—U ZEHRT Z2REH
HOET, UTIC 192.168.1.0/24 [C2—HEEDEXY N T—U %EKT 262 R~ULET,

[armadillo “J# 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

10121 2—HERDOXRY b7 — T 1EEHI

AT FZ2ERT BRIC. ERTHERULAERY RNT—JEXRELEWIP PRLRAEZET CET, OV
TFTDIP7RLRAZEETDZENTEEXT, LUTDFAITIE. IP7ZRLR%E 192.168.1.10 ICEE UL
x99,

[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
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[armadillo ~1# podman start network example
Starting ’network example’
3ea8¢c9031bt833228908bd73d8929b1d543b189b436c218e0634e0d39409e100

10122 1P 7 RL RAEE D3> 7 F{EBfBl
AVFFDIPZRLZA, 192.168.1.10 ILRESNTWSE I LR TEET,

[armadillo ~1# podman inspect ——format ' {{ .NetworkSettings.Networks.my network.IPAddress }}
network example
192.168.1.10

X 10.123 AT+ D IP 7 R L ARG

104.7. Y—N\ZEET D

COETE, AVTFTHRTHRABY —NEBEITZ2HEICOVWTRLET, TOETRO EIFTVS

H—/\I& alpine @ apk AVY RTA Y ARN—=)LT 2 EDTEETT,
10.4.7.1. HTTP Y —N\%ZEBET 3

Z ZTlE. HTTP #—/X& LT Apache & lighttpd @ 2 B E%FERT 258 ICDOWVWTEHBLET,
- Apache Z#EH7 %
alpine 1 X—=IH5 AV FFZERL. DAV TFHIC Apache Z4 YA M—=I)LUEY, AVTFTF

TERDBRIC, RA K OS @ 8080 FER—hEIVTFTFAD 80 FRh— MCERET DIBEETo>TVWET,

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

set_image docker.io/alpine

set command sleep infinity

add ports 8080:80

[armadillo ~1# podman start apache example

Starting ’apache_example’
ealaled9c2fe170a6db02¢480300467510f4e844900efb3bc7a24cc1a8653af2

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

[container ~1# 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

10.124 3> 5 FIc Apache Z#1 Y X h—)L 9 34
D PC 2&ED Web 77 0HH 5, RAK OS D IP 7RLAD 8080 BR—NICE#RKT &, &

EHERRAR—IDPERREINET, T 74/ MTIE, /var/www/localhost/htdocs 4 L7 KUIC T 7o
IZBLZET Web 757N SHETEEI, Apache DEEMIAREREIL. /etc/apache2 T« L ¥

Ny

CHBRET 7 ERET B E TEEARTT,
- lighttpd Z 29 %
alpine 1 A=Y M5V FFZERL. ZDIVFFAIC lighttpd 1 YA ~—ILLET, AVFF

ERRDBRIC. /RA K OS @ 8080 HMR—rZIVFTFAHD 80 FHR—MEET BIEEZIT>TVET,
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[armadillo “1# vi /etc/atmark/containers/lighttpd_example. conf
set_image docker.io/alpine

set command sleep infinity

add _ports 8080:80

[armadillo ~]# podman start Llighttpd example

Starting ’ lighttpd example’
fd7ea338d09c5e8962654ed54bbal7fb6a9%ed4fcalb344e350bbf81943d2112b
[armadillo ~]# podman exec -it lighttpd example sh

[container ~1#f apk upgrade && apk add lighttpd

[container ~1# echo "<html><body>It works!</body><{/html>” > /var/www/localhost/htdocs/index.html
[container “1#f Lighttpd -f /etc/lighttpd/lighttpd. conf

[ 10.125 aAvFFIc lighttpd 2404 Y A ~—IL 9 %6l

lighttpd (77 # )L~ CIEEBIEERBEX—IYPERINTWERW®, LEDOFIETIFBELER—
% /var/www/localhost/htdocs T« LZ R UDTICEEEL TWX T, 8D PC iaED Web 757
M5, KA K OS @ IP 7 RLAD 8080 HK— hICiEEd 2 ERRENET, lighttpd OHEMRETE
&, Jetc/lighttod T4 LI NJICHBIRET 7ML ZiRET D & TEEOEETI,

104.7.2. FTP U—N\Z#EELT S

ZZTlE. FTP H—/N& LT vsftp ZFERAIT2HEEICOWVWTEHBLE I, alpine 1 X—Ih50VF
FEERL. ZOIYTFAIC vsftpd 24 VA M=)LULE T, VT HEBRDRIC. FTP &S TEH
ITEHR—NMNCDWTRA N OS AIAS AV TFFADR—NCEET DIEEE. AV TFHROREZHE
LT PASV_ADDRESS IC/RA K OSID IP 7 RL RDIBEZT>TWVWET,

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

set command sleep infinity

add ports 21:21 21100-21110:21100-21110

add args ——env=PASV ADDRESS=<ZRZX h®D IP 7 KL Z>

[armadillo ~]# podman start ftp example

Starting ' ftp example’
efcflba752c2db9ael1a33ac11af3be71d95ac7b737ce9734730ebcab02e57796
[armadillo ~1# podman exec -it ftp example sh

[container ~1#f apk upgrade && apk add vsftpd

10.126 J T FIc vsftpd 1 VA =)L T 34
AVTFRICA—YTFHIOY M EERL. 2OI—HTftp AV AV TEBLSICLET,

[container ~]# adduser atmark

Changing password for atmark

New password: (/SR —RK#%EAH)

Retype password: (/SRX7—K#&AH)
passwd: password for atmark changed by root

X 10.127 2 —H'%EINT 345
ERRLIcA—Tftp A1 TED LS, vsftpd DERET 71 ILERELE I,
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[container ~1# sed -i -e ’s/anonymous_enable=YES/#fanonymous_enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/fflocal _enable=YES/local enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/ftwrite_enable=YES/write enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# echo ”pasv_enable=YES” >> /etc/vsftpd/vsftpd.conf

[container ~1# echo "pasv_min_port=21100" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_max_port=21110" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo "pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd. conf

10.128 BRE 7 7 1 L DimES

REUVLRET7 7ML EIBEL T vitpd ZEHT D &IC KD, ftp ERAAEEE LD FT, ftp A1
VO ATV MNIFIROFIETIER UL DZFERLX I,

[container ~J# vsftpd /etc/vsftpd/vsftpd.conf

10.129 vsftpd DOEENH

10.4.7.3. Samba Y —/\Z#E£LT 3

Z ZTlE. Samba F—/NOBEBEAEICDODWVWTHBLET, alpine 1 XA—=I M5V FTFZERL.
FOAYTFNRHIC samba A YA N—=J)LULET, AT FHERDBRIC. samba TERATBR—KICD
WTHRRA KN OS IS YT FHDR—MIEXT DIEEZT> TWET,

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

set _command sleep infinity

add ports 139:139 445:445

[armadillo ~]# podman start smb example

Starting ’smb_example’
6d81c01fe27b5a92ee6ea69de2f9a8dbb569d420c2f5f630ece1966¢81824a1f
[armadillo ~1# podman exec -it smb_example sh

[container ~]#f apk upgrade &% apk add samba

10.130 A>T 7FIC samba 21 Y A h—I)LF %61
AVFFRCI—YTHIY M EEBRL. 2OI—HT samba IOV 1Y TEZL3ICLET,

[container “J#f adduser atmark

Changing password for atmark

New password: (/XX —K%&AFN)

Retype password: (/SR — K% AH)
passwd: password for atmark changed by root
[container ~1#f pdbedit -a atmark

new password: (/X7 —K%AAN)

retype new password: (/X2 — RK%& A7)

10.131 2—¥H%EN3 %4

samba Z#EEI T2 &, FIROFIETERLIEI— 7 HO Y N THD PC ENSOTA VT B E
NTEXY,
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[container ~1# smbd

10.132 samba DOE2ENHI

HEITDZT4L Y N DIEEREDFHMFRTE X /etc/samba/smb.conf 7 7ML= RET Z & TE
ERRETY,

10.4.7.4. SQL Y —/\ZEELT 3

ZZTlE. RDMS & UL T sqlite ZFEAT 2BRICDOVWTEHBELED, alpine 1 X—=IY N5V 77
EER L. 2DV TFAIC sqlite #2104 Y A M—=ILLE T,

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

set command sleep infinity

add_volumes /var/app/volumes/sqlite db:/db

[armadillo ~1# podman start sqlite example

Starting 'sqlite_example
114¢5f1dbb7e81293dch8fbe0c600b861626375b14cfe4023761acaal84fdcad]
[armadillo ~]# podman exec -it sqlite example sh

[container ~1# apk upgrade && apk add sqlite

10.133 O 77 Ic sqlite Z1 XA ~—ILY 50

AV FFRICAD. sqlite3 IXY REEFTT 3 & sglite DTAY 7 FATRENT— 5 R— 2 DB
MRTEBESILBEDET,

[container “]#f sqlite3 /db/mydb.sqlite
SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints.

sqlite>

10.134 sqlite X174

10.4.8. BERRZITS

CDETIE. AVYTFTFHRTIMET D7 FUT—230n5 Armadillo-loT =k 7 x4 G4 [CEHRS
NeT4 A7 LAICEAZTSIAELCDODVWTRULET,

10.4.8.1. Wayland Zi&>

AVTFHEHNS. Wayland DAVRI Y TH S weston ZEFUBEERRZTOHZRLET,
TR7ZYNY—=ITV/DRETZAAXA=INSAVTFZEHRUET, DA X—JICEHLTIE M10.4.3.
PYNI—0T 0/ PRETZAA—I%FES, 2SRBULTIESI N,

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

add args --env=XDG RUNTIME DIR=/tmp @
add _devices /dev/dri /dev/galcore /dev/tty7 (2)
add devices /dev/input (3]
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add volumes /run/udev:/run/udev:ro (4]
add_volumes /opt/firmware:/opt/firmware:ro 6
add_args ——cap-add=SYS_TTY CONFIG O
set_command weston --tty 7 i)

[armadillo ~1# podman start wayland example

Starting ’'wayland example’
6541e87422185e8835b00761071347bafa632f969645db5fa835c88e2abb5e2¢cc

K 10.135 Wayland Z#&> 7= D 1> 7 F+{EEHI
weston OERTICHBRIREEHZRELE I,
EEBEICHERT/NNA R ZRELXT,
F—IR—RPY VAR EZFERUREICTIIEDDTINA RAZRELET,
IRA K OS D /run/udev Z AV TFANSIY TV R TBLDICHELEXT,
MRAK OS BID /opt/firmware Z AV T FTRNSNY TV RNTBLSICHRELET,
tty ZRIET 2O DEREZRELET,
weston ZEELEX T, I I THRET S tty (& add devices D tty7 ZEWET,

I > o~ R o

RIS, LTDESIC weston ZEEILE T, AT 3V THD -ty ICRET ZEIE. VT H1ERR
IEUR tty OBFICLERT,

[armadillo ~J# podman logs wayland example
Date: 2021-11-21 UTC
[23:46:52.823] weston 9.0.0
https://wayland. freedesktop. org
Bug reports to: https://gitlab. freedesktop.org/wayland/weston/issues/
Build: Lf-5.10.35-2.0.0-rc2-0-g230e9bc+
[23:46:52.825] Command line: weston —-tty=7
[23:46:52,825] 0S: Linux, 5.10.52-1-at, #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13 UTC 2021, aarch64
[23:46:52.826] Using config file ’/etc/xdg/weston/weston. ini’
[23:46:52,829] Output repaint window is 16 ms maximum.
[23:46:52.831] Loading module ’/usr/lib/aarch64-linux-gnu/libweston-9/drm-backend. so’
[23:46:52,897] initializing drm backend
[23:46:52.897] logind: not running in a systemd session
[23:46:52.897] logind: cannot setup systemd-logind helper (-2), using legacy fallback
[23:46:52.902] using /dev/dri/cardl
[23:46:52,902] DRM: supports atomic modesetting
[23:46:52.902] DRM: does not support GBM modifiers
[23:46:52.902] DRM: supports picture aspect ratio
[23:46:52.903] Loading module ’/usr/lib/aarch64-linux-gnu/libweston-9/g2d-renderer. so’
[23:46:52.982] eventl - gpio-keys: is tagged by udev as: Keyboard
[23:46:52.983] eventl - gpio-keys: device is a keyboard
[23:46:52.986] event® - audio-hdmi HDMI Jack: is tagged by udev as: Switch
[23:46:53.027] eventd - not using input device ’/dev/input/event@’
[23:46:53.066] libinput: configuring device "gpio-keys”.
[23:46:53.067] DRM: head ’LVDS-1’ found, connector 39 is connected, EDID make ’unknown’, model
“unknown’, serial ’unknown’
[23:46:53.067] DRM: head ’HDMI-A-1" found, connector 40 is disconnected.
[23:46:53.067] Registered plugin API ’weston drm output api v1’ of size 24
[23:46:53.067] Compositor capabilities:
arbitrary surface rotation: yes
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screen capture uses y-flip: yes

presentation clock: CLOCK MONOTONIC, id 1

presentation clock resolution: 0.000000001 s
[23:46:53.070] Loading module ’/usr/lib/aarch64-linux-gnu/weston/desktop-shell. so
[23:46:53.073] launching ' /usr/libexec/weston-keyboard’
[23:46:53.079] Loading module ’ /usr/lib/aarch64-Llinux-gnu/libweston-9/xwayland. so
[23:46:53.210] Registered plugin API ’weston xwayland v1’ of size 32
[23:46:53.210] Registered plugin API ’weston xwayland surface v1’ of size 16
[23:46:53.210] xserver listening on display :0
[23:46:53.211] launching ’ /usr/libexec/weston-desktop-shell’
[armadillo ~“1# podman exec —-ti wayland example bash
[container ~]#f weston-terminal

10.136 AV T7FWT weston Z&EILIcOVDODHAEFT TV — 3 DRTH
Armadillo-loT =k U x4 G4 [TEFRL TWB T X7 A Lic. TR by 7TEENRREINET,
. weston DEFE

Ty NY—=0FT0 /DRI B4 XA—ITIE. weston DERTE T 7 1 )LIE /etc/xdg/weston/weston.ini
ICEEBLTHDET,

[container ~1# cat /etc/xdg/weston/weston. ini
[core]

idle-time=0

use-g2d=1

xway land=true

repaint-window=16

[shell]
panel-position=none

Loutput]
name=HDMI-A-1

mode=1920x1080 @

Loutput]
name=LVDS-1
mode=off

10.137 weston.ini

(1] ZDTTHDMI EZ Y [cHN T 2 EERDBREREZITO I ENTEX T, FIHHMEIX 19201080
T9Y,

weston.ini THRREZIEE LBRWGEY. BE U BRREICEZ DI
LTWARWSEEIR. EZIDHEIG U TWBFILREREREICBEMNICYID &b
DNET, ZDHE. BERUBWERKRETHEINSZENHD FT, GUI
= IV — 3V OBEOENICDOENZIBEENBDETIT DT, FTHER
TEEZVICEDLETHREREZEEL TR ZEZHEHHULET,
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BET7AINZEZEBHRITAICIEAVTFTFAAX=IZFHULIRETSIEDHT
ZFITN. RYa—LEZFESTIDITIFPAINETEBRIZENTEE
ER

[armadillo “# vi /etc/atmark/containers/wayland_example. conf

add_volumes weston_conf:/etc/xdg/weston "
[armadillo “J# mkdir /var/app/rollback/volumes/weston conf

[armadillo ~1# cp weston. ini /var/app/rollback/volumes/weston_conf/ (2)

[armadillo ~J# podman start wayland example (3)

Starting ’wayland example’
6541e87422185e8835b00761071347bata6321969645db5fa835c88e2abb5e2cc
7a1e74510b14012110bfc4daf6f56cb0554378f513bc77554016b61667452d58
[armadillo ~1# persist file -v /etc/atmark/containers/

way land_example. conf ‘)
" /etc/atmark/containers/wayland example.conf’ -> ’/mnt/etc/atmark/
containers/wayland example. conf’

10.138 weston.ini Z/RY 2 —ATEITETH

QO I>7407F7A4IICRY 2—L%EBMULEXYT, weston conf (FAEXT
JNRIEDT /var/app/rollback/volumes/weston conf "YU haEh
F9, MY1—LDRBIRICDODWTIE 110426 VT FDOEEXR
7921 2RIV,

AV 74 7%2—U%E,
AvFrzlEiEsstxd,
BEERN CEBICAY T4 T7 71 I ERELVLE T,

000

. weston OEH
AVTFFOBEBELT, —2OQAVTFT—2o0OF7 V5= a3y a8hIdEBE=2HERLET,

—D2NIAY7TF T weston ZEE L T. XDG_ RUNTIME DR Z#F3 22 & ThRloavY 77+ T
weston ZEAITH 7TV T —2a v ZEHS TR EEFUTOIAY T « V THRETY,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add volumes /tmp/xdg_home:/run/xdg_home

add args -—env=XDG RUNTIME DIR=/run/xdg home (2

add args --cap-add=SYS TTY CONFIG

set_command weston --tty=7

[armadillo “1# vi /etc/atmark/containers/detect object.conf (3,
set_image localhost/at-debian-image: latest

add devices /dev/galcore /dev/video3

add_volumes /opt/firmware:/opt/firmware:ro /tmp/xdg_home:/run/xdg_home

set restart always (’
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add_args --env=XDG_RUNTIME DIR=/run/xdg_ home
set_command /root/start detect object. sh

[armadillo ~J# podman start weston (5)
[armadillo ~]# podman start detect object (6]

weston DRE7 71 IILEZERLE T,
XDG_RUNTIME_DIR %Z volume THBLT. AT« L7 MU ZFEWVWET,

5l & U T detect_object EWSZRID T A 7Y NDERET 7 A I EERUE T, I TIHER
DHAFZRETCETEXT,

PIVT—23vIick>TIE weston PEER T UKFICT S —ZHAOUBRWEEDN B DT,
set restart always ICUZE T,

EROHAVT S 2FETEHLEIT,

Q0 © 000

. A—H%IEEL T weston ZiLEIT S

7Y RNIY—=UTFTU /DMRMT B+ X— at-debian-image ICIZT 7 # )L kT atmark Z—HEEL
TWZEY, at-weston-launch AY¥Y RZEFES &, root T—HTid#i< atmark 11— T weston %#2
BT 5 ENTSET,

[armadillo “J# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add _devices /dev/dri /dev/galcore /dev/input /dev/tty7 (2]
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —-env=XDG_RUNTIME DIR=/run/xdg_home

add _args --cap-add=SYS TTY CONFIG

set_command at-weston-launch ——tty /dev/tty7 —-user atmark 9
[armadillo ~]# podman start weston (4]

weston DFRET 7 1 ILZEBR UL £,

AT % tty & LT /dev/tty7 ZEBIMULEX T,

at-weston-launch AY Y ROA 7> 3> UTHERT S tty £ 1—HEZEELET,
HRDOHIAVTFZ=FETREILE T,

(-~ R )

—tty & —user ZIEELLBH - LBEIF. 77 AL KT /dev/tty7 & atmark Z—TH\EDNET,
AV V=vyay hERETS

weston Z &9 HRIC. —-debug A 7> 3> %ZET & weston-screenshooter VY R TR YU —
vay heREIDIENTEXT,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add _devices /dev/dri /dev/galcore /dev/input /dev/tty7

add volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add args ——env=XDG RUNTIME DIR=/run/xdg home
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add args --cap-add=SYS TTY CONFIG

set_command weston —-tty=7 --debug E)

[armadillo ~J# podman start weston (3)

[armadillo ~]#f podman exec -it weston /bin/bash (4

[container ~]#f weston-screenshooter (5
[container ~J# Ls

way land-screenshot-[date]. png (6,

weston DFRET 71 ILZEBR L E T,
--debug A 73>z ELET,
ROeHAVTFE=FHTREBLET,
B U7z weston > F7FHRHT /bin/bash ZEE LAY ULET,
weston-screenshooter ¥ Y RZETULE T,
ALY 71 LY ~YURAIC wayland-screenshot-[date]l.png E WS 7 7 A ILETHRESINE T,

Q00000

—-debug A 7Y a VISHERICOMMEAL T ZEW, EXERKOER
FIEHETT,

Armadillo-loT =~k DV x4 G4 ICF—R—RZEHEHKEL TLWBEGIEF. -
debug A 7> 3 V% EXH<TH Windows ¥— + s ZHITI 32 &I
DRIV —2yay hNZ2REITDIENTEEXT, 2DHFE. RTYU—

= vy 3y MEOYTFHHEOD /proc/[weston @ PID]/cwd FIcREINE
-a-o

10.4.8.2. X Window System %ik >

JvTFAMS. X Window System ZEE VBHEEZRRZITOFIZRLET, I TEFZY AY—2
T/ D REEITEZAA=—IDNSAVTFTFZERULE T, DA AXA—=JICEALTIE T1043. 7y hk~Y—
9T/ PRETZAA=I%ES, 2SRUTIZSI N,

[armadillo ~]# vi /etc/atmark/containers/x example. conf
set image at-debian-image
set _command sleep infinity

add_devices /dev/tty7 (1)

add devices /dev/fb0 @

add_devices /dev/input (3]

add_volumes /run/udev:/run/udev:ro (4

add_args --cap-add=SYS_ADMIN (3
[armadillo ~1# podman start x_example
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Starting ’x_example
26847e21bd519199466af32fdf0d809e2216d3e8ddf05¢c185e5428fe46e6a09b

10.139 X Window System %1% > f=$b® 1> 7 FEEEHBI

X Window System [CHER tty ZRRELEX T, EIhS5BFELNTVWEWtty EULFET,
BEBELE R TIL—LNY 77 ERELE T,

F—IR—ROVY TR B EZFERAAREICT B2HDT/INA REZRELET,

RA K OS D /run/udev Z AV TFANSNY IV R TDELDICHRELXT,

X Window System DEIMEICHERIERZREL £,

0000

Ric, ATDELSIC X Window System ZEENLE T, A 73> THD vt ICKRET 2EIK. TV
THERRFITE LU tty OBFICLET,

[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 #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13
UTC 2021 aarch64
Kernel command Lline: console=ttymxc1, 115200 root=/dev/mmcblk2p1 rootwait ro
Build 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”

(

10.140 O> 77T X Window System % #2E19 % E176l
Armadillo-loT =k D x4 G4 [CEHRL TWB T v A 7L A LiL. TRV My TEENKRRINET,
104.83. 7L —LNy 7 7 ICEEEET
AVTFFRTEMEST 27 7V r—2ayhsT7L—LN\y 7 7ICBEHBT 5 Hicid. Podman ©

AX=IDNS AV TFZERT BBRICRA N OS DT /INA X7 74 )L /dev/fON ZESTNENH D X
9o LUTFIE. /dev/fb0 ZEL T alpine 1 X—I5 AV T+ %=ERT 26T,

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

set _command sleep infinity

add_devices /dev/fb0

[armadillo ~]# podman start fb example
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Starting ' fb_example
e8a874e922d047d5935350cd7411682dbbeb90fa828cef94af3b6actbhbd77476e

10.141 ZL—LNy 7 7 ICEEHMEY 2DV T F1EKE]

IVTFRICEAST, FVFLT—FZ2T7L—LN\Ny 7 7ICHETZ2HZUTICRLET, INnlck
D BERLTWBET A ATLA LORRPEHRLET,

[armadillo ~]# podman exec -it fb_example sh
[container ~1# cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

10142 7L —L\y 7 7 [CEEHET 2RTH

104.84. ¥y FI\XI)ZHKS

Yy FINRRILDPEHRAENTVWDET A AT LA ZEEL TWBIRIET, AT TRANS T Y FANRY
NEEB T BizIcid. Podman DA X—IH5 AV T+ EERT ZEICRA N OS #D /dev/input
EEITHENHD £,

[armadillo “J# 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’
cde71165076a413d198864899b64ffAc5fecdae222d9ee6646e189b5e976d94a

B 10.143 7 v F/IXRIL 2K S b > T FHERH

Wayland 2D GUI BIFEEHATDLETES LT, FyFNAXILZFALI GUI 77U T— 3
V DBRIENFIREE XD X T,

10.4.8.5. VPU Z#%>

Armadillo-loT =k x4 G4 TEALTW5 iMX 8M Plus IClE. BIEOITY I1—K/7F21— KL
Bl UIEELI= Y T3 VPU (Video Processing Unit) D& TWE T, VPU #5FBRT
BCETIVRTLAREDINT A—X VA ZZEET R, BBEOIYI—RK/FIA—-RLBETS L
MTEEI, AVTFTRHTEEITZ 7 IV T—auhs VPU ZIRSeoICiE. TV T HEREFICTI/N
14 22& LT, /dev/mxc_hantro & /dev/mxc_hantro vce8000e & & U /dev/ion ZETIHEMNH D F
o CITRTZYMN=UT I /DRHTZAA=—IDSAVTFEERLET, DA A—=VICEALTIE
M043. 7Y RNI—UT UV /hRETZAA—I%FES, ZSRUTEIL,

[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

[armadillo ~]# podman start vpu example

Starting ’vpu_example’
2aeeabbc6fb4abddc7d4dbdcad15b279acd6962¢cedc06b36¢7173ec36f1c88ee
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[armadillo ~J# podman exec -it vpu example /bin/bash
[container ~1# ls /dev/mxc_hantro /dev/mxc_hantro vc8000e /dev/ion
/dev/ion /dev/mxc_hantro /dev/mxc_hantro vc8000e

K 10.144 VPU Z#HK S5 =D > T F1ERHI

weston & GStreamer "1 Y A R —JLiFHDA X —I EHAEDETES T VPU #FRALT
BEOILYI—R/FA—RETSZENTEET,

[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

10.145 weston & GStreamer Zi% S fcH® > T FH1ERH

COELSICUTERLIcOYTHicay (> 9 % &, GStreamer © VPU 2#ERLUICEBOLTY J—
R/ZFA—RHITHRZET,

[armadillo ~J# podman exec -ti gst example bash

[container ~1# apt install gstreamer1.0-imx Llibgstreamer—imx gstreamerl.0-plugins—-bad ¥
libgstreamer-plugins—badl.0-0 gstreamerl.0-plugins-base libgstreamer-plugins-basel.0-0 ¥
gstreamer1, 0-plugins—good Libgstreamer1.0-0 gstreamerl.0-tools gstreamerl,@-imx-tools

[container ~1#f weston ——tty=7 &

[container ~]# gst-launch-1.0 filesrc location=X7 7 1 JL&> | qtdemux | h264parse | vpudec ! queue !
way landsink

X 10.146 GStreamer Ic & %7 1— RET4

USB WX T bfl#EhEDE. AXTHSDBREZTIYIA-RUTT 7AILICREFET S EHARET
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

X 10.147 GStreamer I L3I 1— RETH

FEEAEETITEZZET, USB IASHSDBEN H264 [T A—RENTI 7AILICRESNE
T CDFITIFAASTTINA A% /dev/video3 ELTWETH, BEICL>TERDEFITOTETLRD
DEBELTLIREL,
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1049. RT—IYRIAXY NEBER(ES
COETIH. AVTFRANS/INT—IRIAY MEREEFES HRICDWTRULET,
104.9.1. Y AR RIRFEICT B

INT =X RIAY NERER > THARY RIREEICT BICiE. Podman DA X—Ih5 v T+ %E
B9 BBRICRA N OSAID /sys T« LY NUZETRENBHDFT, UTIE /sys ZE U T alpine 1
A=I DS AV TFZERTBHITI, CZTESINC /sys T4 L7 MNVIEOYTFRD [sys XD

YhEnExrd,

add_volumes /sys

[armadillo “]# podman_start pm example
Starting ’pm_example
ab656T08abcha2dc5919dbc3218a6209782bad4baaldc6c21232a52046a21337¢

[armadillo “J# vi /etc/atmark/containers/pm_example. conf
set_image docker.io/alpine
set command sleep infinity

X 10.148 /N7 —XRXRIAY NEgeRES oD AV T FHERS

VT FHADS. /sys/power/state ICRDXFHNZEZTAT I EICELD, YARYRRREICT B &
MTEEY,
£10.2 WI5TB/NT—IRI XY MREE
IRT—YRI A MRRE X250 FiEH
Suspend-to-RAM mem ROHBEEBNEMZZIENTES
Suspend-to-Idle freeze ROERETERIZIENTES

[armadillo ~]# podman exec —it pm_example sh
[container ~1#f echo mem > /sys/power/state

UART2 (console)

usB

X 10.149 H ARy RIRREIC T B K76l
10.4.9.2. EREXZEMLT S

YIARY NRENSEKRERE U T, MARRLRT /NI XAZUTICRULET,
ERE FT—IRE

eS|

B3

[container ~J# echo enabled > /sys/bus/platform/drivers/
imx-uart/30890000. serial/tty/ttymxc1/power/wakeup

BARE USB 7/\1 X DiFEik

&l

B

[container ~1# echo enabled > /sys/bus/platform/devices/
32110108. ush/power/wakeup
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RTC(i. MX8MP) BRE 7 7—LEDAH
A
=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’
8fbef3edda3b7fceabb1f8chf960ct469b7e82c4d1ecd35477076e81f
c24e39f
[armadillo ~]# podman exec —-ti rtc_pm example sh
[container ~1#f apk add util-Llinux
[container “1#f rtcwake -m mem -s 5
: (B
[ 572.720300] printk: Suspending console(s) (use
no_console suspend to debug)
{ZZTH5MWERFD
[ 573.010663] Disabling non-boot CPUs ...
10.150 ARy RIRRBICT 2 ETHl. rtc TR T
RV-8803-C7 |&. 4 0 I LA 5—L
2D ABERESBZIENTEE A, O
iF 07 30 MODEFIC, 1 MRICTY Z—LD
B2LDICEKRELTE, ERICZ Z7—LEID
AHINREETDEZDIEIORF 12 0MELDE
ERS
1—HY—2f v F REE  1—Y—X1vyFAT
=
r=pill e

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

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

[armadillo ~J# reboot (3]

1 (&8

Applying fdt overlay: armadillo iotg g4-swl-wakeup.dtbo
(4

1 (BE)

[armadillo “J# cat /sys/devices/platform/gpio-keys/power/
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wakeup 6

enabled

@ /boot/overlays.txt 7 7« JL (T Tarmadillo_iotg_g4-
swl-wakeup.dtbo; ZEMULET, 7 71 ILHAFELR
WSS IFFTRRICER L TSI W, 207 71 ILOFEMIC
DWTIE 10.12.4. DT overlay IC& 2 Hh R A1 X}
ESRLTLLEE L,

/boot/over lays. txt ZREL. 7V I T7—MNDFZETH
BRBELXD,

overlay OETD = ICEREILF T,
DUZILAVY—=ILDBZBEIC. u-bootic&kB Xy t—
ZHERTEET,

Linux DS HERTEEXY,

® 006 ©

SMS Z{E(LTE EFILD  BKE SMS =5
#)

10.4.10. A>T FH 5D poweroff H* reboot

Armadillo Base OS & busybox init T shutdown & reboot ZXJItU £,

busybox init T PID 1 [T signal Z3iX% Z & T shutdown ¥ reboot &% D £9, A>T+ H 5 signal
ZiX3 L SIC, pid namespace ZHE T Z2LENH DT IMN. HESINS Kl TETTEFT,

[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 ~1# podman exec —ti shutdown example sh

[container “J# kill -USR2 1 (poweroff)

[container ~1# kill -TERM 1 (reboot)

10.151 Q> 7+ H 5 shutdown #5175
10.4.11. EE&RA

CDETIF. AT FRTEELTWB 7 U —y 3 VICfAShOERENEELEFEILELTLUES
BRICC VIRNDITIAYFRYIIAN—%FE>T. VAT LEBREEITZHECODVWTRULET,

104.11.1. Y7 U TFPOAYFRYTIAI—%ZHRS

AVTFFATEET D7 7V 5= o8V IRNTIzT7IAYVFRYIIAIT—%IRSEHITIE
Podman DA X—Y NS5 AV T+ ZERT BRICRA N OS floF /N1 X7 74 )L /dev/watchdogN
EEITRENH D ET, UTIE. /dev/watchdog0 %#E L T alpine 1 X—I W5 AV TFFEERT %
BITY,
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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

10152 VIR 27 0AYFRYTIAI—%ES 6DV T FHERH

VINDIT7OAYFRYIYAY—E, 7ATZLANST/INA AT 74 )L /dev/watchdogO %
open LR TEHILET, AVTFTRICA>TYIRNI TP IAVFRYIFA4N—% echo IV
N CHREEIT 28 %Z L TICRUE T,

[armadillo ~1# podman exec -it watchdog example sh
[container ~]#f echo > /dev/watchdog@

10.153 AYFFTANSY IRV TP UAYFRYTIAN— BT 2KTH

VINDIT7OAYFRYIIAN—%RE LR, /dev/watchdog0 ICIEREDXFZEZTIAD &
TYIRNDIT7OAYFRYTIAN—VEY RNTZIENTEZXT, 60 WEEEDOXFOEZAH
NEWGEIE. Y ATFTLAVBEFHLES,

[armadillo “]# podman exec —it watchdog example sh
[container “]#f echo a > /dev/watchdog@

10154 Y IR D7 0AavFRYTIAT—%2 Y NTBETH
VINDT7IOAYFRYIIAIY—%ZIELIZWEEIE. /dev/watchdogO TV Z&ZIAHE T,

[armadillo ~]# podman exec -it watchdog example sh
[container ~]# echo V > /dev/watchdog0

10155 VI RO 27 UAYFRYTIAI—%ELT BETH

10.4.12. NPU Z >

Armadillo-loT “— kU x4 G4 TEAL TW3 i.MX 8M Plus IClF. #EMZE T L I EENIE
d1=v ;T%% NPU (Neural Processor Unit) B8E N TWET, NPU ZERHT 35 & T, EBERH
PYRERHR E DHERLIBZ SRICITTDO I ENTEET,

AVTFRTEMEST D7 7V —3>ohs NPU ZiIkSedicidE. Py NN—0T77 /HEHRT S
OV TFARAX—ITH3 at-debian-image ZFEEIT2HENBH D E T, Ffc. AV T HERRITT/NA
A& LT, /dev/galcore ZEITREMNH D XT., AT, /dev/galcore ZiE L T at-debian-image
NS AVTFZEERT 2B TT, CDAX—VICEALTIE T1043. 7Y SN—0 TV /HRET S
A=V%E>S;, Z2BRLTLIEE 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

10.156 NPU iRk S fc& D 3> 7 F{EBBY

i.MX 8M Plus [C#E&EH =N TS NPU (& INT8 TEF LS NcEEEH

/ :ET)I/%':T—J_‘%L(_TE I DLDICERETSNTWVWET, INT8 TEFILEnT
WEBWETILDFE, EBICHRTER, B ERERITEREDE T
RETDHENHD XTI,

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,

FYRNI=UT0/DEbERFEBTICEITIHREAANRZARLTWEIDT, #5568 RLTKL
2E W, Armadillo Base OS FH 51 K [https://armadillo.atmark-techno.com/resources/
documents/armadillo-iot-g4/manuals],

10.4.12.1. ONNX Runtime Z{£>

ONNX Runtime (& $EHHD ONNX EFLEFE > THREFTSLHDOY T R Iz 7 TT,
MNArmadillo-loT — k7 4 G4 Tl&. NPU %{#>7T ONNX Runtime 2£{79 52 &N TEET,

- ONNX Runtime Z21/ > X k=L 9%

at-debian-image " S5ERK Licd>FFThHnidE. aptinstall TAYRAM=I)ILTBIENTEET,

[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

10.157 ONNX Runtime Z- >~ X k—)L 9 24
- python 5 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’])

X 10.158 python »*5 ONNX Runtime % &S #
BlEIC& D, python ™5 ONNX Runtime ZfE> 2 &N TEFT,
10.4.12.2. TensorFlow Lite Z{E>
TensorFlow Lite 5% NPU Z{f> TERICHRBZITO I ENTEET,
- TensorFlow Lite Z1 XA h—JLF %
at-debian-image MSEHR LcOYTFTHNIE. aptinstall TA YA R—=ILFT B ENTEXT,

[armadillo “1# 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
1b7cc807b712857a4065281295040c817e24572F7cB8abf7e6a32a62fc4f3793b
[armadillo ~]# podman exec -ti tflite example bash

[container ~1# apt install tensorflow-Llite tensorflow-lite-dev python3-tflite-runtime ¥
tim-vx tensorflow-Llite-vx-delegate

10.159 TensorFlow Lite Z-1 >~ A N—JL 9 36l
- python H5 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 EIIFRLBEREZ LR TH. BEMWIC NPU AMfEDNET,

[container ~]# python3

>>> from tflite runtime. interpreter import Interpreter
1 (&88)

>>> interpreter = Interpreter(’model. tflite’)

10.160 python h*5 TensorFlow Lite %> 1
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,

FATIVAA=IDT Y 7TF—rAFEICDOVWTIF M8.3. VPU ¥ NPU
ZERT 51 Z2SRUL TS,

FNZ2hoN—=—ya3 Y EEEDRFKRE TR 103. 214735 & tflite-
runtime ®/X\—Y 3> & NPU 2B\ 7 77U —3 3 Y OEMEDRIE,
[CRUET,

%103 514735V & tflite-runtime ®/X—Y 3> & NPU ZHWE7 7
Yar— gy OEEDRR

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
BTE3(2.2.0 LI
SATSUDIN—Y 3 VhiEE EULLEMELRWERHD NNAPI delegate TEi{E
BTERL(2.2.0 KiH)

ZATZVDON=Y 3 VERFIRICOWTIE, 834 S TFUAX—
IDN=Y 3 v eHRI 2 ZERULTILS L,

tflite-runtime /Xy —ID/N\—=Y 3>, AV FFRTUTOOIY YR
HERTITDIETHEITEET,

[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

X 10.161 tflite-runtime ®/X—Y' 3 V& ERT S

HEF I LUEBAD, tflite-runtime ®D/N\—I 3> % 2.6.0-1 KiEIC T
WIEEIE TR 10.4. 2.6.0-1 X&D TensorFlow Lite BE&E deb /¢y o —
Vi IKRd deb Xwor—yxLTIAVTFFTRICYIYO—RULT,
™ 10.162. tflite-runtime ®/\—Y 3% FiF%; OOAVYY REZETL
TLIEE L,
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% 10.4 2.6.0-1 £ D TensorFlow Lite B33 deb /X o —Y

Ny or—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-
dbgsym

2.4.0-1 https://
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)

0

X 10.162 tflite-runtime ®/X—Y a3 & TIF3

ALY RTFoLZRUIC TR 104 2.6.0-1 K@D TensorFlow Lite
B8 deb /\v o —Y ) O deb /XNy T —IDHEFELTWVWDZ E&HE
BULET,

26.0-1 LEDA YA M—=ILENTWBNy T —IZHIFRL XT,
FovO—RUfcdeb Xy T —I AV AM=ILLET,
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104.12.3. Arm NN Zf£>

Arm NN (3> F 4 X— at-debian-image ®/\—3 3> 1.0.6 L&
Tld. EMEENID & 8D £, REFBHD at-debian-image D/X\—' 5
VIFLTOIYY RTHRETEET,

[armadillo ~J# podman inspect ——format="{{.Config.Labels.version}}’
localhost/at-debian-image
1.0.6

10.163 at-debian-image ®/X\—Y' 3 >V %

o

EES

Arm NN & (& TensorFlow Lite KU ONNX OEFIFERXZHR— MU TWBHRAEAY 7 ko7
T9, Arm NN 5% NPU =& > TERICHEREITOCENTEE S,

- ArmMNNZA VXA N—=ILT 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
18892fbh9fc82f36a6de1bb9036af6e76ee552¢f66e1537d70666319bb35af1el

[armadillo ~]# podman exec -ti armnn_example bash

[container ~1# apt install libarmnn22 Llibarmnn-dev python3-pyarmnn armnn-examples

10.164 Arm NN Z 1 > X b—)L 9 %4l
- python 5 Arm NN Z{ES

python H5 TensorFlow Lite Z{E > 2 (& pyarmnn £ 2 —)L% import ULE 9, £/, NPU
ZfESfblc Backendld & LT TVsiNpus Z38EL T, Optimize A 7Y 7 M EERULE T,

[container ~1# python3
>>> import pyarmnn as ann

1 (H8g)
>>> 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)

10.165 python 5 Arm NN ZfES5 6l
BlEICED, python S Arm NN ZES 2 &N TEF T,

10.5. Y77+ DEH
105.1. ¥ FF D BENEE

Armadillo Base OS Tld. /etc/atmark/containers/*conf 7 7 1 JLICIEES N TWE IV T FH
T FEBICEFNICKEE LU E T, nginx.conf OEL&EHEFZULTICRUET,

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set readonly no

add ports 80:80

10.166 AV T 7= BEEENT 57 DREH!

cconf T7AILIBUATDNTAXA =T ZRETETET,

AT FAA—IDFEIR © set_image [4 XA —T ]
AA—VDZFERETEET,
fl: set image docker.io/debian:latest, set image localhost/myimage
A XA—=Y% rootfs & UT/SIFAIC ——rootfs A T 3V TEETEET,
fl: set_image --rootfs /var/app/volumes/debian

- IR— RE5X © add_ports [(RR MAR—K]:[AVFFR—-M]

BEUVRR—KTHARNS AV T FADT I EANAREERD XD,

T7AIKETCP T, UDP % /udp ZfIF THEAE T, ANR—ATHIF TERMDIN—NZRET
B5ENTEFXY,

BT oplTid, m—hk 80, 443(web), UDP @ 69(tftp)Ic 7/ X I 22 &MNTE, AVTFHD
IR— K 22(ssh)ITIFN—K 2222 W FP IV RXTBHIENTEET,

fGl: add ports 80:80 443:443 2222:22 69:69/udp
pod Z{ESHE., DA T3 vidpod DFREICLBEWVWEBRICK
DEFADTTER LS,

- FPINART7AI)ER : add_devices [RA MSR]:[avFF /3R]
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AVTFTTINA A=K LT, EHETEEERDET,
AT FHFNRAEZZBEUVRWESIFRANERU/INRZFE NE T,
BEOTINA R ZERUEWERIZFAR—ATHTTHRELTLLEI W,

fl: add devices /dev/galcore /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DASCAF-video-
index0:/dev/video3

RARIRRIC Ty ZEDIFE AL add device "[RRA R/SR] "[AYFF+/RR] TEIMTEZXY,

fBl: add device ”/dev/v4l/by-path/platform-xhci-hcd. 1.auto-usb-0:1.1:1.0-video-index1” "/
dev/video3”

AYT IR Ty ZFLELSBR/NRABRETEEE A
- RYa2—AYT> Kk add volumes [FRR MR ]:[AVFFNRR]:[F T3]
BEITSH/NRZIAVTTATIYVYALT T—YDOREPHET &N TEERT,
MARNNRRGFHUTOEESHZIREL TS W,
- /var/app/rollback/volumes/<folder> H* <folder>:
7y 7T—hORRICFIL< OE— (snapshot) Lfcma. JE—EDHEELXRIDT, 7 v
TTF—hATHIDT—IZESENTEXRT . BRTERNESLBETH, TOT—FIC
FEIIHDRE Ao
SWUpdate T7y 77— K923 7—FICEAWVNWTWET,
- /var/app/volumes/<folder>: app /\—FT 4 ¥ 3 VIcEZXT,

7y IZTF—hORBRICOE—SNFETADT, 7Y 7TF—NPOFHRZTERIEFI NIV TF
NOF7 7V —v 3y TRRET,

O 0T = R—=RICAWNTWVWET,
- /tmp/<folder>: EHD IV T F TAEY I 7AW AT LZHBULICWERICE> TS W,
. Jopt/firmware: FHEENICHER T F LI T7 74T Z)—DIR,
AV T FNNRAZRELRBRWEGIFRAN KR ERU/NRZFENET,

A7 3 >d podman run D --volume DA T 3 ICIED XIT DT, ro (read-only), nodev, nosuid,
noexec, shared, slave %R ETCEE I,

f5 : add volumes /var/app/volumes/database:/database: O —JL/\wv IV B WTFT—%5 %/
database TREFEUL X9,

f5l: add volumes assets:/assets:ro,nodev,nosuid /opt/firmware: 7 27U — 3> D57F—5 %/
assets THAED . Jopt/firmware D7 7 — LDz 7 ZEZE T,

0 WRAMIDIRRETDYTFOIRERTZDEBEHENH 21280, 77A1ILEPT/INA ZAL&IC M)
%ﬁjg&i?%iﬁh
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BEOOAYTFTIYOYRNIAYY REETITSEZ ENHBNIX. shared
D7 ST TRBEBEOVNI Y NaETEZENTEET,

[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 ~J# podman exec mounter mount /dev/sdal /mnt (3]

[armadillo ~]# podman exec client ls /mnt ()
file on ush

o © ©

10.167 /RY 12— L% shared TH IO hEHEITZH
NOYKNEFTSAVTFIT shared OBEENTT Y NER
(SYS ADMIN) £52 %9,

YUY RNEFESIVTFIC slave BT EHZREITNIE—HICULM
HEINFEHA.

USB TNNA R%ENXT ~ULET,
NovhEnfkcl EzERLET,

- IRy NTSTFTIINA ZADEM ¢ add_hotplugs [T/84 R4 4 7]
AV T FHEESRICEIREITR > THRBEINZ(RY N TITNTNA AEZXRETELE I,
BE. QYT TAMSTNA R ZRZSTEHITIE. HS5H U Armadillo KKICYZD T /N1 Az

e UCRBEET, AV T F 2T H2RENH D I DN
I TEEXT,

fl: add hotplugs input

add hotplugs

add_hotplugs # 7> 3 VICIEETE SR EERBXFI, IKRULET,

% 10.5 add_hotplugs A 7Y 3 VICEETE D EELRXFT

add_hotplugs Z{EHIT B ETHRY 7

IKEETEDEFERXNFMNETNAXT Z7AILORIHICDOWVWT, T& 10.5.

X EFF 5| ¥ s HROTINA A7 7AL))

input N IAPF—R—RREDADTINA /dev/input/mouse0, /dev/input/
2 event0 2 &

video4linux USB H X 57 ED videodlinux 7/\ /dev/videoO % &
AR7714)

sd USB XEVRED SCSI T4 RV T /dev/sdal 72 &
NART 741

% 10.5. add_hotplugs A 7> 3 VICIEE TE R EERNFI, ITRULEXFFOMICH. /proc/
devices DEFENSHFEZTICHEE N TVWDIXFINZEET 2IENTEXT, X 10.168. /
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proc/devices DRAH) ICRITREDIFE., TNAAFA TERIXFEINNE L TIF. BITDEE
DEFEERW mem P pty REEJ/ETEZ I ENDMNDET,

[armadillo “1# cat /proc/devices

Character devices:
1 mem

pty

ttyp

/dev/vc/0

tty

ttyS

/dev/tty

/dev/console

/dev/ptmx

vecs

10 misc

13 input

29 fb

81 video4linux

: (&Eg)

oo, BSADOON

~

10.168 /proc/devices DREH
TIRARGATERBEDTNA AT 7AIINDHBICOVWTIR. A—XIFFaXrb
devices.txt(Github) [https://github.com/torvalds/linux/blob/master/Documentation/
admin-guide/devices.txt] ZZR UL T3\,

BEDOTINARXIA TZBEUVICWSEEIFAR—ATHITTRELTLLLE W,
Bl: add_hotplugs input video4linux sd
. pod DFER : set_pod [Rvy K4&]
M10.5.2. pod D1ERK) TIERK LTz pod DE&FIZANTIAYTF % pod ATEEILET,
f5l: set _pod mypod
- XY RNT—2DEIR : set_network [Ty hT7—24]

ZDEHREIC T10.5.3. network OERL) TYEB U Tcxw k7 —2 LIAMC none & host DIFHKRIRERTE
HENET,

none MFE., VT FIC localhost UNMRWR—LAZAR—ZICAD T,
host DIFEE OS DR —LAR—AZZFDEFEWET,

fHl: set network mynetwork

P7RLADEEE : set_ip [7 FLR]
AVTFTDIPPRLAZRET DI ENTEXT,

l: set_ip 10.88.0.100
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IV TFHFEOEENABMTHNIE. pod Z{E > T localhost H* pod
DEBI TP IERATZIEMNTEXT,

=

- AHEND EFRTE - set_readonly yes

AVTFTANSD T 7A IV AT ANDEZAAFAZBZELEXT,
T7AINTEZTAAAEEZ>TVWET,
AT FTFADNS DT 7AWV AT LANDEZAAZRZILTZET, tnpfs EULTESXEYDHE
BERARNICHZDZZENTEFIN., PV —y 3 VicE>TREAAFERD I 7LV R
FTLATIREMELABWITRE B H D T,

L AX—=VOEEY T YO—REZTE : set_pull [BBFE]

-

DERTE% missing ICFTDE, A X=IDNRONSHBRWNGEICA XA —IYZBENICYT>O—-RUL
x99,

always [CT D&, A X—INFITICYTVYO—REHTHEBRNICOHTBHMOERZID 9,
T 7 ALK TiE never T A X—IYBEDONSRWFHICTST—ZRRULET,
Bl : set pull missing H set pull always
- AVTFDURYT—ERE  set_restart [ERTE]
AVTFIMBIEUVERICU XY — RS E®ET,
podman kill A podman stop TIEILET BIHEE. CDRELEFRGEC VXYM UFEEA,
77 # )L KT on-failure [C%> TWET,
il set_restart always h set_restart no
- EBERET DI —EXDEML: set_init no

AVTFDXATAEANPID 1 TEEILTWEI D ZDHFEDT T ALK DESDIRVNE
PO FTF:SIGTERM B EDT T A )L M\ RSIHER T,

ZFDft, init ADIOTY > R%Z set_command THRET 2HEIE podman-init @ 7O+ X% PID
1 &ULTIABLEFT, RELEOAXY Y RZZOF7OECRE L/Ttibbiﬁ“o

fHl: set _init no
- BEIEEDOEL : set_autostart no

FENFIFROFERTIREITZ AT HNH 2155, Armadillo DEFFICEEELAEWVWE S
ICUZEY,

ZFD1FEE. podman start <name)> TiEEISEDIENTEFEY,
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AV T4 TICEH U TWERWA X —=VFT7 v 77— NDORRICHIBR S
FITDT. Z5VNocAX—JICTHUTHEELTLIEE W,

=

. EFATY ROHKE : set_command [J< ¥ K]

AVTHZREITZEEDOIVY R, RESNABDSBE. AVTFTAX—IDTT7AIL N fE
WET,

fl: set command /bin/sh -c¢c “echo bad example”
- podman run [C5|#ZEIERE - add_args [BI#]

CCFETTHAULETEEBUADEREZITWWERIE. CDERFET podnan run [CEEES|# %
EgeENTEEXT,

{5l : add_args -—cap-add=SYS TTY CONFIG --env=XDG_RUNTIME DIR=/run/xdg_home
10.5.2. pod D1EEK
podman_start T pod #EEZ(FES ZEMNTEET,
pod Z{ES 2 ET, BEADAYTFHALRY NT =V R—LAR—RAZHBEIT B ENTEEXT, AU

pod DFD VT F+H IP DiFE localhost T, unix socket DIFE abstract path THEICERT D
CEMNTEEXT,

[armadillo ~]# cat /etc/atmark/containers/mypod. conf
set type pod

add ports 80:80

set infra imager k8s.gcr. io/pause:3.5

[armadillo ~1# 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 k8s.gcr. io/pause:3.5 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp 5ba7d996f673-infra

3292e5e714a2 docker. io/library/nginx:alpine nginx —-g daemon o... 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp nginx

10.169 pod Zf£5 I T 7 Z BEIEET 5 H DREH!

A7+ ERUL. /etc/atmark/containers/[NAME]. conf 7 71 )L%Z{E> T, set type pod ZKE
IT35Z&Tpod ZERLET .

pod ZHESKFICAVTFHDERET 71 J)LIC set_pod [NAME] DEREZEBIMULE T,
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XY RNT—=URX—=LAR—R|F pod ZERLT % & ETICHERIZH. ports, network & ip DERTE I
pod DAV 7 4 77 7 ILIC AN T NIEIED £t Ao

XY RT—IFBEDMIC, infra image DA T 3T pod DA X—IHEHBIENTEXT, 2D
RTEIL set type network DB UMNMEZ X EADT, set type T F7FAILDRFIDEZBICFE>TL
W

METHNIE, D podman pod create DA 3> % add args THREI DI ENTEET,

pod Z S KFlc podman D57 7% Tinfra container; HEEILET (fl
MDA, k8s.gcr. io/pause:3.5 ZEEIS X LK)

Y747 L= 3> pod ZAND T v 77—~ DERICEEIRIC podman

pull TAX=I%ZFIVO—-—RULEID, 17—y hNeFEbtEi{x

W7y 77 —=—8HNHNIEE swdesc_embed container paN

swdesc_usb_container TANTLZE W, ZDIFE. infra_image DEX

EBE> TSI,

10.5.3. network DERX
podman_start T podman @ network HERZ EMNTEET,

FT7A)LE5D 10.88.0.0/16 "MEZBRWBE. H2WIIAVTFFRLTTERTCEARWVWLSICULIZWE
BlIE->TLEE L,

[armadillo ~J# 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
PORTS NAMES
3292ebe714a2 docker.io/library/nginx:alpine nginx —-g daemon o... 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp nginx

10.170 network ZE>S5 AV T F 2= BEIEEIT 2= DREH

YT+ ERUL. /etc/atmark/containers/[NAME].conf 7 71 JL%Z{/E> T. set type network %
HTET BT ET network ZERRULE T,

FDRYNT—U%FESEICOYTFOHRET 71)LIC set network [NAME] DR EZ WX T,

XYy RNT—20DH Ty K set subnet [SUBNET] TEREUL XTI, ZDEREIL set type network D
UIMEZEBADT, set type ET77AIDRPDEZBICfE>TLEET W

ftt podman network create DA 7 a3 A ETHNIE, add args TEREIT B ENTEFT,
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105.4. AVFFHED IV T+ EE
podman T(& REST APl IC &2 BBV XHARETT,

BAoOIYTHHoodY T+ OEEBMRELRGZEIC. RAKND podman —EXZHERICL T, O
YT FIT /run/podman ZRYJ 2 —ANY DT> M I hiE podman --remote TEETE X,

podman_start - VA R—JLINIEFES5H —-remote THEZXEXT,
DA T3 >iE Armadillo DR MAID udev rules S AV T FEZI/RSEICHENHETT,

10.55. YT+ DEH

AVTFOERIE 104 77U —2 3>V TFTEITI 21 25
ZlcLTLIREW,

=

AVTFDAA=IZRHEITDHERFIRELS DT TZOHNFT
1. 19—y hEDYURI MY (dockerhub %) TEHRULTZINSEHT S
2. SWUpdate D7y 77— KA X—=I%ZBHT 3

Podman DA XA—Y%A V2 h—ILF BEIc. —BF— 9 E2ABICRET
ZRENHBDET,

swu 1 X—IRNTHAADEIF 3. pull PUSB RS T7TRIFTTIY
AMN=IF2LEGmEXTZT—YED2FEDEEREN app /\—T 1 3
VICRETT,

Y ITF—KNBICTZYy = IOV T FHMELN TWBDTTEFEL
k=Y A

1055.1. YE—KURY N2V T FZEXET 2%
1. AX—YZUE-—NURINUICEET S

[armadillo ~]$ podman image push <localimage)> docker://<registry>/<remoteimage):<tag)>

2. set_pull always ZREULRBWAE D, SWUpdate TH¥ T YO—ROWMRZESBWET Y S
T—hEZITWEE Ao

(mkswu [CDWTIE T10.10. Armadillo DY 7 h oz 7% 7 v 77— Kh9 5%, 2#5&EICcLTL
£EW)

[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%

10.5.5.2. 1 X—3% eMMC ([CIRET B HE
Armadillo Base OS ®F 7 # )L k Tl&. Podman @7 —% (& tmpfs ICFESINE T,

EEFICOYTFHZRHMT BICEAA—I%Z eMMC ICEZATRENG D XTI, AR > TER
DBAEFE 110553 A XA—I%Z SWUpdate TEHET 5551 TAVTFTDAA—IZEEL T,
BEFEAWDERD app /\—FT 1 ¥a>OY TR 2 —LICERRALET,

FIRDRFICLIT 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—
AEDAVTFHEEZTAADNKELRIFEICIE T104.26. IVTFTFHOE
L BEREIT D) IKHBIRI 2—LDOHRAESRELTLLIEE W,

- abos-ctrl podman-rw

abos-ctrl podman-rw ZfE X (X, read-only [CBR> TWBA XA—IZRSENTEZXT,

[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

10.171 abos-ctrl podman-rw MDE1THl
- abos-ctrl podman-storage

abos-ctrl podman-storage [SXEY ETFT 4 ATVDYIDBEZDMIC, FZAEEAMNL—IDSHEHAED
HEHEANL—IANODIAE—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
3d81¢46¢d8756ddb6db9ec36fal6abfh71c287fh265232ba516739dc67a5f07d
[armadillo ~]# abos-ctrl podman-storage (2

List of images configured on development storage:
REPOSITORY TAG IMAGE ID CREATED SIZE

docker. io/library/alpine latest 3d81c46¢d875 3 days ago 5.56 MB

What should we do? ([CJlopy (default), [NJothing, [D]elete)

copy 9

Create a snapshot of ’/mnt/boot 1/containers storage’ in ’/mnt/new storage’

Getting image source signatures

Copying blob 8ec3165d6e61 done

Copying config 4a49b68e7c done

Writing manifest to image destination

Storing signatures

Delete subvolume (no-commit): ’/mnt/new storage

Merging development images to readonly storage succeeded

Feel free to adjust the result with abos-ctrl podman-rw commands

Now freeing up original data...
Podman is in tmpfs mode ‘)

[armadillo ~]# podman image list (5
REPOSITORY TAG IMAGE ID CREATED SIZE

docker.io/library/alpine latest 3d81c46¢d875 3 days ago 5.56 MB

R/0
true

10.172 abos-ctrl podman-storage @ X—JE—4#l

AAR—IHBEZAAAEINL—VICEIBULET,
abos-ctrl podman-storage A 7Y 3 VEL TETULET,

® 0000

podman AMENYL T WD T, T7A4J)L KD Tabos-ctrl podman-storage
—tmpfs) TERAIT B EZHBUXITH. tmpfs DREMNNS L TA

X—IDBEICIFEWVWTEE 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

WD DTEITDT, IRTODEEAEDZXT,

EZRAAAEA N L —VICA A=IDBBIHEICHINZEAINET, SOIFIE— (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,
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SWUpdate T7 v 77— hZA Y XA N—)LF BERICIE. /var/lib/
containers/storage readonly 4 L2V NUDRE|[CKR>TcAM X—V%H

BRYICHIBRL £,
BEESHSESTFEN RS TH, 1105.1. AT FOEHEE,

lc UL T. /etc/atmark/containers/*.conf A > T & LW,

set autostart no ZEREIT DI ETHHFHETINE T A,

10.56.,56.3. 1 X—3% SWUpdate TEXT /%
1. AX=YET7AILICRET S

[armadillo “]$ podman image save -o <myimageD.tar <localimage)>

2. 774 )% SWUpdate D1 X—I(IC AN D,
ZDODPOALNBD XY :
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{EREL ZF L7

b. USB RZAJILRET S

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/usb _container nginx.desc
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start

[ATDE ~/mkswul$ cat usb container nginx. desc

swdesc_option version=1

swdesc_usb_container "nginx_alpine. tar”

swdesc_files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull —-—arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m

aarch64

[ATDE ~/mkswul$ podman save docker.io/nginx:alpine > nginx_ alpine. tar
[ATDE ~/mkswul]$ mkswu -o usb_container_nginx.swu usb _container_nginx. desc
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
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LTFD774)%&USBAENICOE—LTLLREIL:

" /home/atmark/mkswu/usb_container_nginx. swu’

" /home/atmark/mkswu/nginx_alpine. tar’

" /home/atmark/mkswu/. usb_container_nginx/nginx_alpine. tar.sig’

usb _container nginx.swu Z{ER L ZFE L7,

10.6. NIVFAT 4 FTF—5 %KD

10.6.1. GStreamer - NILFX T4 77 L—L"T—7
10.6.1.1. GStreamer - ¥ILFX T4 F7IL—LT—7 &

GStreamer [, A=YV —XDVYIFAT 4 FIL—LT—U T, INSRIAT A4 T VICKAR
BT TS0 A VY ELTEBMTESLSICB>TED, ZELBEADT—FZ/RSIIENTEEXT,
GStreamer TIRS T ENTEBZT—F 74—~ v hO—flZ FElcRULET,

- AV TF 74—~ v k. mp4, avi, mpeg-ps/ts, mkv/webm, ogg
- BhEd—7"w 7: H.264/AVC, VP8, VP9
- HEO—7v 7: AAC, MP3, Theora, wav
- BHfR7 #—~ v k: JPEG, PNG, BMP
- ANY—=Z>7: http, rtp
GStreamer Tld. YILFAT 4 FPT—5Z AR U—LELTHRWVWET, ARNY—LZRI/NATSA

YORIC, TLAYNEFENDMBEMNZZHNL. ThozB8EgbtEscsET FO—RyrIryd—
RREDUMIBEITNET,

10.6.2. GStreamer TRV T+ %&EKT %

CDEICHIFT S GStreamer DETHNET v k=TT 0 / HEHET B debian M X—I M SERL LT
AVTFFTHRTETIZIEEZBEULTCVWET, TITRTZYRMY—V TV /DRETDZAA—=IHN5]
VTFTEERULET, DA AXA=VICEALTIE T1043. 7Y NY—0T 07 /DEEIT DA AXA—-—I%FES,
ESRBLTLLLEEIL,

[armadillo “J# vi /etc/atmark/containers/gst_example.conf
set image at-debian-image

set_command weston --tty=7

add devices /dev/dri /dev/galcore

add_devices /dev/mxc_hantro /dev/mxc_hantro vc8000e

add devices /dev/ion

add_devices /dev/input /dev/tty7

add volumes /run/udev:/run/udev:ro

add_volumes /opt/firmware:/opt/firmware:ro

add args --cap-add=SYS TTY CONFIG

add_volumes /tmp/xdg _home:/run/xdg_home

add args ——env=XDG RUNTIME DIR=/run/xdg home

f AASHOVFTFAT video3 ELTREFT

B IRZABAASICE>TEDYEIT DT, BDOREICHDET
FERELTLEIY,

add device /dev/v4l/by-path/platform-xhci-hcd. 1. auto-usb-0:1.1:1.0-video-index1 /dev/video3
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[armadillo ~1# podman start gst example

Starting ’gst_example’
b53c127075cdd157a2118F37121451ech8f2¢273b84da197d61b4468a8328a8b
[armadillo ~]# podman exec -ti gst example bash

[container /1#

10.173 GStreamer ZR{T9 2D > T FH1ERH
AV TFFATIEREYIC GStreamer #244 YAM—I)LULE T,

[container /]#f apt update
[container /1# apt install gstreamer1.0-imx gstreamerl.,@-imx-tools ¥
gstreamer1,0-tools gstreamerl.0-plugins—good gstreamerl.@-plugins-bad

10.174 gstreamer 1~ A =)L

R, AVTFFHRTEARRZTOEODTAV by TIRIBEZREUE T, < I Tld weston ZiLE)
LEd,

[container /]# weston —-tty=7 &

10.175 weston D#EE)
~tty=7 OA T 3 VIFEERRICERT S tty DEZREL TS L,
Ric, BFZENT 2DICER pulseaudio ZEEI L X T,

[conteiner /]# apt install pulseaudio
[container /1# pulseaudio --start --exit-idle-time=-1

10.176 pulseaudio DiTHE)
B ElEE&D, GSreamer Z 1Y T FATERITTEDLDICBEDFRT,
10.6.3. GStreamer /X1 751 > DETHI
AT AV DRTHELUTICRUE T,

[container ~1# gst-launch-1.0 filesrc location=<7 7 A JL/XRX> ¥
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

X 10.177 GStreamer DE{T4l

GStreamer O/XNA 754 Vd. YA Y T KDINA TEEXDOEEICBITWET, GStreamer @
BILXAYINEYIINRZUVZMNARAOAY Y RZR/METZIENTEELET, BXHBEWEL T,
GStreamer /XA 724 Vid T} ZESTEILXAYNEREZIN, YILRIYTRE Ty =FE
WX9,
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LEEEBlIE. GStreamer OF/\y /7O YA EYVRADIANYY RS54 Y —)LT#H 3 gst-launch-1.0
ZES THALE LH. GStreamer 51477 U & LTRMHFETNh TWS 728, GStreamer Z{E >/
NIVFAT« PHEZBEO 7 7V —> 3y 7O7 S AICHHFAD I ENTEET, APIPF7 7Y —
a3 YvRENYZ 17 I)IiE. gstreamer.freedesktop.org @® Documentation ~X— 3 (http://
gstreamer.freedesktop.org/documentation/) N 5SBIT 25 ENTEXT,

Armadillo-loT ¥— k7 x4 G4 BB LTW3 SoC TH 2 iMX 8M Plus (&, BEODTFI—RK/T
Y A—R%ETS51$H D Video Processing Unit(VPU) &N Z3EA7O Y EEBH L TWVWET,
Armadillo-loT =k Dz G4 IZiF. 2D VPU ZERT %7/HD GStreamer TL XY kA VX
R=ILEnTHEH, ATOHEI—TY IV TREXAAY CPU DT A=YV RA%EET I ERLEEDT
O—R/ZYO—RPMTRZIFET,

- TA=RAERI-TV Y
- H.264/AVC
- VP8
- VP9
- IVI—RARERI-TV7
- H.264/AVC
LEDOETIE., IN5DI—FTv 7T % GStreamer OETHZBNULET,

FRTEF Ty ILNOEDTH->THTIA—R/TI—RIFFEETIT N, FDIHEEIE CPU
BESREYTINT7UIBERS>TUES D, VRATLAEED/IN T A—IY YV AIFMETULXT,

10.6.4. EBhEZ=BE4T %

GStreamer ZfERA U CEIEZB4A IO DETHZ. BEEZESATLWIEEEEZA TWRWEIE
D2BOICDODVWTRULET, VPU TN\—RI 77 I1—R%Z1TD GStreamer TL X> k& LT vpudec
HEESIENTEXT,

10.6.4.1. H.264/AVC BIEZB4£3 %

[container ~1# gst-launch-1.0 filesrc location="7 7 4 JL/NRX> ¥
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

X1 10.178 H.264/AVC EBHEODBA(EFH D)

[container ~1#f gst-launch-1.0 filesrc location=X7 7 4 JL/XR> ¥
I gtdemux ! h264parse | vpudec ! queue ! waylandsink window-width=1920 window-height=1080

X 10.179 H.264/AVC EHEOBA(FF% L)
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10.6.4.2. VP8 BhiEizB4£ T %

[container ~J#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

10.180 VP8 EEDBE4(EFH D)

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SNR> ¥
I matroskademux ! vpudec ! queue ! waylandsink window-width=1920 window-height=1080

10.181 VP8 BIEI DB (EEG L)
10.6.4.3. VPO BhiEi=B4£T %

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SR> ¥
I matroskademux name=demux@ demux@.video @ ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux0.audio @ ! queue ! beepdec ! autoaudiosink

B4 10.182 VPO BlEIOB4LE(BEFEH D)

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/XR> ¥
I matroskademux ! vpudec ! queue ! waylandsink window-width=1920 window-height=1080

10.183 VPO BIEIDB4LE(EERL)

1065 ANY—=VITF—HYZBETS

GStreamer ZERL TRXY N T =V LICH ZEE T 71 )L% HTTP XU RTSP TR KNU—ZVJH
$925ETHZRLET, VPU T/\—KRDx7F01—R%1T5 GStreamer TL X> k& U T vpudec
HEESIENTEETD,

1065.1.HTTP XA NUY—2V7

[container ~1#f gst-launch-1.0 souphttpsrc location=<EhE 7 7 1 JLD URI> ¥
I gtdemux name=demux demux. | queue ! vpudec ! queue ¥
| waylandsink demux. | queue ! beepdec | autoaudiosink

B 10.184 HTTP AN Y —I VT DBA(EFHD)

[container ~1#f gst-launch-1.0 souphttpsrc location=<Eh&E 7 7 1 JLD URI> ¥
I gtdemux ! queue ! vpudec | queue ! waylandsink

10185 HTTP A N —Z VT DBAE(BELL)
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106.5.2.RTSP A NU—-3V7

[container ~1#f gst-launch-1.0 rtspsrc location=<&jE 7 7 1 JL®D URI> name=source ¥
I queue ! rtph264depay ! vpudec | queue ! waylandsink source. ! queue ¥
| rtpmpdgdepay | aacparse | beepdec | autoaudiosink

10.186 RTSP A R U —I VT DBE(EFHD)

[container ~1#f gst-launch-1.0 rtspsrc location=<EjiE 7 7 1 )LD URI> ¥
I queue ! rtph264depay ! vpudec | queue ! waylandsink

10.187 RTSP Z h U =X Y/ OBE(ERER L)
10.6.6. USB WX SH5 DERERZERTIT S

GStreamer @ v4l2src TL XY h&{ES Z & T, V4L2(Video for Linux 2) /N1 X & L TEES
NTWBEAXZTNAZANSHRZIRE TCEEXT, EOT/N\NA ANSHMERZEIST 2hd. v4l2src T
LAY kD device ZANXT A ICTNA R T 7AMINBZIRBEIT D IETEETCEFT, UVC i USB
AASHREEERRIC v4I2src TIRS CEMTEDZDT, I TIEUSB IXTHSDIRRERRT 5%
THERULED,

MZT, AXZOMICIYA7HBERLTWT, ARICYAIINSOBEFLENTZHBEDHEHERLT
WET, EFHIFDOTI/INA X7 74 )L /dev/videol DEPHY. HitEH « XTH S width ¥ height D&
IRTITIREBICL > TERDARENHD I DT, BEZEFEL TLZEW, £, /dev/v4l/by-id
FALIZRMNUDTIC, EHRELTWEAXTEZDR W /dev/videoN NDY Y RUw I UV I RHDET
DT, TINAREUVLTENZIEEIT DI EHHETY,

[container ~1# gst-launch-1.0 v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
I waylandsink window-width=640 window-height=480 pulsesrc ¥
I audio/x-raw, rate=44100, channels=2 | autoaudiosink

10.188 USB A X H 5 DBREFRR(FFH 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

10.189 USB A X H 5 DBREFRR(FER L)

10.6.7. USB A X D5 DR ZIRE T 5

GStreamer @ v4l2src TL XY h%&ES Z & T, V4L2(Video for Linux 2) /N1 X & L TEREX
NTWBEAXASTNA ZADSBREERETEET, EDOT/N\NA ADSBEEEET ShiE. v4l2src T
LXYM®D device ZANXRTAICTNA AT 7AIRAZIBEIT S ETEETEXI, UVC Wi USB
AXTHRELRERIC v4l2src TI/RS CEMNTEBZD T, CITIHEUSB AXTHSDOMERE T 71 )L
RET D2ETHE, MERERRUBDSEEICT 71 IILNRET 2ETHERLE T,
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AT AXZOMICRAT7BEHRL W, RERORFELARBICIYIINSDERFDH MP3 ATy
I—RUTRETZHEDOHHRLUTVWET, ETHFRDT/INAC X7 71 )L /dev/videol DI, it
BT+ X TH3 width ¥ height DIEIRET I IRBICK > TEBDAREENHBDETIT DT, BEEE
LTLfea W, /ey /dev/val/by-id 7« L7 MY DTIT, #HiELUTWSAXZZDRWz /dev/videoN
ANDYVRIY I INRBEDEITDT, TINAREUVLTENEIBEIT DI EHAEETT,

INA TS A VSIERFIC EOS A RV M ZHRITT 5L SIT, gst-launch-1.0 YV Ric-e A 7Y 3> %
FIFTWET, TVA—RZKTISIclE. Ctrl-C T gst-launch-1.0 A¥ Y RZEFEIELTL I L,

10.6.7.1. H.264/AVC T#iEd %

VPU T/\—=R7Tx7IT>O—R%4T5 GStreamer TL X k& U T vpuenc_h264 ZE> 2 &ENT
=FE9,

[container ~1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
| 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

10.190 USB A1 X 55 DRRZ H.264 THRE(FFEH 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

10.191 USB X ZH'5 DRfR%Z H.264 THRE(EFEEL)
- RN EFEZRFICTS

[container ~1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥

I video/x-raw, width=640, height=480, framerate=30/1 ¥

I tee name=t1 | queue ! vpuenc_h264 | h264parse | queue ! mux. pulsesrc ¥

| tee name=t2 | audio/x-raw, rate=44100, channels=2 | lamemp3enc | queue ¥

I mux. gtmux name=mux ! filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480 t2. | queue ! autoaudiosink

B 10.192 USB h XA D5 DMRERZERRLARHS H.264 THRE(FFHD)

[container ~1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

| tee name=t1 | queue ! vpuenc_h264 | h264parse | queue ¥

I gtmux | filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480

10.193 USB A X SH5 DREZRRULEBHNS H.264 TRE(FFR L)
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10.6.8. Video Processing Unit(VPU)
10.6.8.1. Video Processing Unit & (&

Video Processing Unit(IXT. VPU) &I iMX 8M Plus [cE&EIhTW\Wa, BEOI>YI—K/F
J—RAOAEBERO7OEYYTY, BEODIYI—R/FI—RLEBE. YATLICEBREEZENNTZIEN
%<, X1 CPU TUE.RTS VAT LAREKDNT A=YV ANMETULE T, VPU 2fIHT R &
;;f?L@WG)/Ww—vyx%%ta“: ERL, BBEOIYI—R/FA—RUBZTSIENTE

VPU B L TWS 74— Y NI TDED TY,

- FA=FT=PHIELTVNE T A =TV
. H.264/AVC
. VP8
. VP9

S IVA=IHMIGELTVNE T A=Y
. H.264/AVC

10.6.8.2. VPU D1+#k
- H264/AVC F3—%'—

% 10.6 H.264/AVC 71—% — {4k

Profile High. Main. Baseline
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
. VP8 FO—4'—

#* 10.7 VP8 7O1—4% —fttx

Profile -
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps

- VP9 FO—%—

% 10.8 VP9 FO—% —tH

Profile Profile O, 2
Min resolution 72x72
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 100 Mbps

- H264/AVC T>1—%—
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= 109 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

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

10.7. Armadilo DY 7 h oz 7%ZEILRT 3

ZZTlE. Armadillo-loT =k x4 G4 TERBI DY I N7 7DEILRAEZSHBELEXT,
10.71. 7—hO—4%—%EIRTS

Z 2Tl Armadillo-loT =k Vo G4AIFDT—bA—F —A X—IZEILRT BTEZHRAL

ESERS

1. 7—hO—F—OEILREBERIY T —I DA VA R—IL

ROARY RERTULE T,

compi ler

[ATDE ~J$ sudo apt install build-essential git wget gcc-aarch64-linux-gnu libgcc—*-dev-
armb4-cross bison flex zliblg-dev bash python3-pycryptodome python3-pyelftools device-tree-

2. V—AXAO—ROEUS
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Armadillo-loT ¥— k7 x4 G4 7—bkO—% — [https://armadillo.atmark-techno.com/
resources/software/armadillo-iot-g4/boot-loader] 5 'J—hO—%— V—X; 774
JLU (imx-boot-[VERSION] .tar.gz) XD &L Sc¥ o >vO—RKULET,

[ATDE ~1$ wget https://download. atmark-techno.com/armadillo-iot-g4/bootloader/imx-boot-
[VERSION]. tar. gz

[ATDE ~]$ tar xf imx-boot-[VERSION]. tar.gz

[ATDE ~1$ cd imx-boot-[VERSION]

3. EILR

ROAXY REETULED,

[ATDE ~/imx-boot-[VERSION]]$ make imx-boot armadillo x2

: (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’ m™SHF T
cp imx-mkimage/iMX8M/flash.bin imx-boot armadillo x2

MOTOEIL RDIZFH, iMX 8M Plus ICBERT 7 —L7D £ 7D EULANDRBZRH SN &
I RAEHERO L. ARLTHACLEE N, B

Welcome to NXP firmware-imx-8.11.bin

You need to read and accept the EULA before you can continue.
LA OPT NXP Software License v19 February 2021

. (88)

Do you accept the EULA you just read? (y/N)

4, AVAK=I)L
EILRULET—hO—%—F UTIRRTEESHDHETA VAR =ILULTLIZE W,
- swupdate TI YA K—ILT 3

mkswu O#E{LZE T el BEINTWBR I TR EZFES>TSWU A X —IEERLT
Vr-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=,

PIZR—ZF—TR—I %KD&, BER—VICARTINESIHDAATOY T RBRRINET,
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ERE e bootswu DA VA KR—=JLICDWTIE T10.103. A A—YDA VA=), &S
BEE 0,

- M08.1. 7= T RV DER, TAYAL=ILT S
FlgESEICL T, EJILRE N imx-boot armadillo x2 Z{F>TLEE W,

10.7.2. Linux h—XJILZEILRT 3

Z ZTlE. Armadillo-loT &'— k7 x4 G4 @IF D Linux H—XILA A=Y %)L RT B HE% R
LEd,

Armadillo-loT Z— k7 4 G4 Tld. EXBICIE Linux A—FRILA X—

VEEILRTBZREEFHD F A, T10.7.3. Alpine Linux L— k7 741

WIRTFLAZEILRT 2 OFIEZEMET 22 & T, ZED Linux H—%
= IWARX=IDI—RT7AINIRATLICHAIAENET,

ZED Linux A—RILAAX=IE. 7Yy NIY—0 770 /HRMHET B linux-
at & WS Alpine Linux BD/Xy T —JICEFEFNTWET,

NAIIA XU Tc Linux A—XRILA X =Y ZFAT 2HEEF. UTICRY
FIRZZRUL TS,

1. Linux i—RILDOEIL RICHRER/yT—I DA VA K—=)L
ROANY REETLED,

[ATDE ~1$ sudo apt update

[ATDE ~]$ sudo apt install crossbuild-essential-arm64 bison flex python3-pycryptodome
python3-pyelftools zliblg-dev libssl-dev bc firmware-misc-nonfree wireless-regdb atmark-
firmware

2. YV—XOd—ROBYS

Armadillo-loT & — k7 =4 G4 Linux 71— X Jl [https://armadillo.atmark-techno.com/
resources/software/armadillo-iot-g4/linux-kernel] »5 TLinux 1—xJL1 7 71 )L (linux-
at-x2-[VERSION].tar) #47>O—RKRUL T, ROOAXYY RZETLET,

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

3. FUANNMNIYTaFa2L—YaVDER

ROAR Y REETULET,

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

4, A—XINAVT714FaL—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

10.194 Linux 1—X%JL%E SWU T VA KN—ILT B HE

e E iz kernel.swu D4 Y A R—=)LICDWVWTIE T10.103. A1 X—Y DAY AKN—=)L) %
SEBEE W,

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,

ZEDH—RIVICED Wb, BUFD T 10.195. Linux A1—
XJ)L%Z build_rootfs T A K—=IJL9d BHE1 T Armadillo
Base OS OEHFOH—X I EZFRBLILEWEEIE /etc/
swupdate preserve files 5 /boot & /lib/modules D1T% Hl
FRUTLSIEE W,

/ D kernelswu A4 YXAKMN—ILT BEIE Jetc/
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- build_rootfs THLWIL—K 771V AT L% EIL RT BIFEIT build rootfs ZER U

BICUATOOAYY RTAVARN=ILLTLIZE W,

[ATDE ~/Linux-[VERSIONII$ BROOTFS=$HOME/bui ld-rootfs-[VERSION] @

[ATDE ~/linux-[VERSION]]$ sed -i -e ’/“linux-at/d’ "$BROOTFS/ax2/packages” (2

[ATDE ~/linux-[VERSION]I$ cp -v arch/arm64/boot/Image ”$BROOTFS/ax2/resources/boot/”
"arch/arm64/boot/Image’ -> ’ /home/atmark/bui ld-rootfs-v3.17-at.3/ax2/resources/boot/
Image’

[ATDE ~/linux-[VERSION]]$ cp -v arch/arm64/boot/dts/freescale/armadillo x. {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 (BR)
[ATDE ~/linux-[VERSION]I$ rm -rfv "$BROOTFS/ax2/resources/lib/modules” ©
[ATDE ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu-
INSTALL MOD PATH="$BROOTFS/ax2/resources” —j5 modules install

INSTALL arch/arm64/crypto/poly1305-neon. ko

INSTALL drivers/block/loop. ko
1 (B8

DEPMOD [VERSION]

"arch/arm64/boot/dts/freescale/armadillo_iotg g4-at-dtweb.dtbo’ -> ' /home/atmark/bui ld-

X 10.195 Linux A1—%JL% build_rootfs T1 A h—ILT B A%

@ build rootfs DFr LI MNVAZRELET, Chick>T. RWFrs LI NUEZZEM

EHANT2RENELRDEIT,

O TN IUFTU/PEBTEZH—ILEAVZAN=ILURWERIC, linux-at-x2@atmark

RS NLITZHIBRLE T,

O FDOH—XILETTICAVYARM=ILUTWBIERIE. ILWEY 21 —I)LEAYAN—=ILT

BZRNICEVWEY 2 —ILZHIFRT 2RENH D XTI,

10.7.3. Alpine Linux L= N7 71 ILY AT LZEILRT S

Z ZTl&. alpine/build-rootfs Zf#> T, Alpine Linux L— k7 7 1LY R T L%EBET 25 EZH
BBLEY,

alpine/build-rootfs (& ATDE T&E L T\W 3 Linux £ T Armadillo-loT “— k7o x4 G4 BHD
aarch64 7—=x 77 F v WG U7z Alpine LInux L— K7 7V AT LAERBEITZENTESY —

LTI,
1.

IW—KT 7AWV AT LDE) RITHREL Podman O >~ X ~—)b
ROARY RERTLE D,

[ATDE ~]$ sudo apt install podman btrfs-progs xxhash

alpine/build-rootfs D AF

Armadillo-loT “— k7 x4 G4 FEEHBY — /L [https://armadillo.atmark-techno.com/
resources/software/armadillo-iot-g4/tools] 5 TAlpine Linux L— 7 71 LY AT LE
JILRY—JLy 7 74 )L (build-rootfs-[VERSION].tar.gz) ZRD K SIC¥ T A—RULET,
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latest. tar. gz

[ATDE ~/]$ wget https://download. atmark-techno. com/armadillo-iot-g4/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% 10.10 build-rootfs ® 7 7 - JL&¢HH

774 e

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/*

RBELL77AILYT Lo MU, T108.1. 7—hF1 XU DR ¥ T10.9.1.1.
DI A Y AR =T« R DR DFIEDLSICT— T RIA AV %
BY 3. Z0XRFIL—NI7 7MLV AT LAETICIE—ENET,

ax2/image_installer/*

EELLEZ77AILYT« LI MU TT09.1.1. 8L > A h—ILT ¢ XU DIE
By DFIEDLSICA VAR T A RTARXR—I%EHT BB TDEFA VR
F=Z—ICAE—2NZET, L—bT 7ML AT LICEEEZHDEEA,

ax2/image_common/*

RBLEZZ7ALPTALI NG T—h T R7AAXA—IBLVA VI =)L
TARIAA—I RS B =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
THRRITDIENTELT,

[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’

. (B8)

> 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 MTEGTELRWVWEREN, TANEHDOY INT T
DH=EA VA M=)LULTEWGEIX Armadillo-loT —h o =1 G4
B F B VY — JL [https://armadillo.atmark-techno.com/

= resources/software/armadillo-iot-g4/tools] "5 F+ v ¥ 2
P—hAT7HYO>O—RKRUT, build rootfs.sh ——cache baseos-
x2-[VERSION]. cache. tar TfE> T & L\,

ERDNRA, 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

5. /1A=L
EILRULIIL =K T 7MLV AT AL, ULTIRRTEESHDAETA VAN —ILU TS,
- swupdate T YA K—ILF S

mkswu OFE{LZ T o eI BEEINTWB RV TR ZFE>TSWU A XA —=IZERLT
<T2& Wy,

[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 0S update.desc
0S_update.swu Z4ERKL &F L7,

ERE 1z OS_update.swu D1 Y AR —=)LIZDWTIE M10.10.3. 1 X—=I D1 VA ~—=)L,
ZSRZE W,

- M081. 7—hTF4RIVDERR) TAVAKR—ILT S
FIEEETIT B E. EJLREI Nt baseos-x2-[VERSION]. tar. zst ABENICFIBINE T,

10.8. SD 7— h O5EH

ARETIE. microSD h— RH 5 EEEE(UE 'SD T—h, &REULEI)IBFIEZRLEI, SD
T—hZERATBE MicroSD A—RZBDBZZIETIYRATLAANAR—IZEBITHIENTER
Yo ABEICTRIFIRZRTI cHICiE. BED 8Cbyte L ED microSD h—RZRhEEULEY,

SD 7—hZfTofcima. 7—hA—F—DKEIE microSD 1— K (ZfR
FSnEd,

=

108.1. 7=k 7« XU DIEEL
. T—hFARIAA—IDEILRUES
110.7.3. Alpine Linux L—h 7 7 A LY RFLEEILRT B, THESNTNEY —ZY U —

alpine/build-rootfs (%% X%~ 7K build image & T10.7.1. 7—hO—%—%EJLRT 3,
TEJLR U7 imx-boot armadillo x2 ZF AL XTI,
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VPU ¥ NPU AT 2%BEIE.  78.3. VPU ¥ NPU ZERAI %, THEUL imx_lib.img
HHEAADETT,

[PC ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
——firmware ~/at-imxLlibpackage/imx_Llib. img

D (&)

[PC ~/build-rootfs-[VERSION]]$ Ls baseos-x2ximg

baseos-x2-[VERSION]. img

2. ATDE (T microSD A—RZ#EHLUFE T, UKL 422 WOAUFRET /N1 XADERH, =5
ZlCLTLEE W,

3. microSD H— ROFINA REG%=ERBULET

[ATDE ~1$ ls /dev/sd?

/dev/sda /dev/sdb

[ATDE ~1$ sudo fdisk -l /dev/sdb

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

: (E8)

4. microSD A—RMRV¥ TV hEIhhTWBigE., 7N I7VMULETD,

[ATDE ~]$ mount

1 (H8R)

/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 ~]$ sudo umount /dev/sdbl

10.196 HEIN U Y k Efc microSD h— RDF VYOV b

5, 7=rTARTAAX—IDEZIAH

[PC ~1$ sudo dd if="/build-rootfs-[VERSION]/baseos—-x2-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

microSD h— R DHRREICH LD FTTH. FEESAHCTIE 5 PERENND XTI,

microSD H— RD/X\—F 1« ¥ a VIBRIERD LS ICTHR>TWET,
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% 10.11 microSD h—RDI/)X\—F 1 ¥ 3 VB
IR A7€y~ H4Z e
7__
<
Y
3
>
- 0 T0MiB J—hO—%—
1 T0MiB 300MiB AB7YIr—FDAB/N—F 13>
2 310MiB 300MiB AB7Y 77 —FDBEN—F 13>
3 610MiB 50MiB OB —F >3y
4 660MiB 200MiB T r—LY 1T
5 860MiB ) FIUS—YavE—F43ay

gdisk THERIDERDLIICBED TT,

Partition table scan
MBR: protective
BSD: not present
APM: not present
GPT: present

1 20480
2 634880
3 1249280
4 1351680
5 1761280

Number Start (sector)

First usable sector is 34,
Partitions will be aligned on 2048-sector boundaries
Total free space is 20446 sectors (10.0 MiB)

[PC 1% sudo gdisk -l /dev/mmcblk1
GPT fdisk (gdisk) version 1.0.8

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
last usable sector is 15319006

End (sector) Size Code Name

634879  300.0 MiB 8300 rootfs 0
1249279  300.0 MiB 8300 rootfs_1
1351679  50.0 MiB 8300 Llogs
1761279  200.0 MiB 8300 firm

15319006 6.5 GiB 8300 app

10.8.2. SD 7— k ®%AT

M108.1. 7= hFT« RV DIEEL TR UL T —h T« AIDSRET 2 HFE=

FALET,

1. Armadillo-loT =k Uz G4 ICEREZRAT BH0IC. 7—hT+ X% CONI(SD 1> % —

T1—R)HEAUVET, Ffeo JP1 Yy /X\—%Z¥3—KSD 7—KMIEE)LET,

2. BREBALZET,

U-Boot SPL 2020.04-at7 (May 21 2022 - 11:21:55 +0900)

rv8803 rtc woken by interrupt
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DDRINFO: start DRAM init

DDRINFO: DRAM rate 4000MTS

DDRINFO:ddrphy calibration done

DDRINFO: ddrmix config done

Normal Boot

Trying to boot from BOOTROM

image offset 0x8000, pagesize 0x200, ivt offset 0x0

NOTICE: BL31: v2.4(release):Llf-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] revl1.1 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 40C
Model: Atmark-Techno Armadillo X2 Series

DRAM: Hold key pressed for tests: t (fast) / T (slow)
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, OK

mmcl is current device

flash target is MMC:1

Net: eth@: ethernet@30be0000 [PRIME], ethl: ethernet@30bf0000
Fastboot: Normal

Saving Environment to MMC... Writing to MMC(1)... OK

Normal Boot

Hit any key to stop autoboot: 0

u-boot=>

3. J—hFARUEDLinux h—XILEEREILET,

u-boot=> boot

10.9. Armadillo DY 7 b = 7 D¥IHR1E

microSD 71— R%Z{FEH L. Armadillo Base OS OBt ZTZE T,

ML ZET>TH, 77—LTx7/I—FT 4« Y 3> (mmcblk2p4) iZZEE

InEtA, BENSEDNDHERE, 77—LTz7HNELLIEWES

A, LU THS T83.VPU ® NPU 2RI D) #5EICLTHES
=h  —EEIAHLTLLLEIL,
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109.1. 1A M=ILT 1 XU DERL
AVAN=IT 4 R FZo0EENHDFT :

- P Y A N—=ILT 1 XU Armadillo-loT =V x4 G4 AV AN—IT 4 ATA A=Y

[https://armadillo.atmark-techno.com/resources/software/armadillo-iot-g4/disc-image]
C & %)*?%2%@4 >( - :/\‘-t\\—g_o

- AENTET U Armadillo-loT ¥ — kD x4 G4 20 O0—>F 3dDA VA N=ILT 1 XU,
109.1.1. IEALA Y A N =ILT 1« XU DYERX

1.
2.

512 MB L E®D microSD A— RZHEL TLIEE W,

ZHEDA VAN =T 4 R7A A=Y % FERT B5HEE. Armadillo-loT —~ T x4 G4 1V
AN—=ILT 4 R4 X—3 [https://armadillo.atmark-techno.com/resources/software/
armadillo-iot-g4/disc-image] 5 TArmadillo Base OS; Z4 2>AO—RKR L TLEE L,

rM0.7. Armadilo DY 7 ko x7%2EIRTSZ;, TEILRUL A X—IZFERBLTA YA N—
T4 A7 ZERUEWGEEIE. UTOOAYY RZETLULT AYARN=—ITARIAA=I%
ERL L TL FEE LY,

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

: (HBR)

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

baseos-x2-[VERSION]. img

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

OX Y ROERTNTET I B &, baseos-x2-[VERSION]-installer.img &W> 7 71 JLAMER S 1
TWEITDT, TES5ZFALTILI W,

ATDE (C microSD h— RZ#EHELFE T, FULIE 422 BWOANUAET/N\A RDERH, =5
ZlcLTLIEE W,

microSD H— ROFNA A Z%ZERLET

[ATDE 1§ s /dev/sd?

/dev/sda /dev/sdb

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

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

D (&B8)

microSD h— KRRV TV hEhTWdiEE, 7NV MNULET,

[ATDE ~J$ mount

1 (&B8)

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

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dmask=0077, codepage=cp437, iocharset
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=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhe lper=udisks)
[ATDE ~]$ sudo umount /dev/sdbl

6. ¥o>O—RUEZ7Z7A4IEERU. img 7 7 J)L% microSD 1—RICEZRAATL I,
Linux PC ®3HB&. UTD X SIC microSD A—RICEZ AT ENTEET,

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

/. Windows D&, TV RXRT7O—F—FTZip 770ILH 5 img 771 ILZBXDH U,
'Win32 Disk Imager) 7% E%ZHEAL T microSD I— RICEZERAD I EMNTEEXT,

10.9.1.2. EHEMNET Uz Armadillo 27 0—>9 %1 YA M=ILT7«4 X7 DIERR

1. microSD 1—RZAELTLEE W, Armadillo-loT “—~r x4 G4 ICA VA KM—=)LENT
Y780z 7HEIAE—UVUEIDT. BEHICE>TI0GB U EDA—RKDBHRETT,

2. WEHEA Y AR—IIT 4RI ER—ZXELERIDT, "MO91.T. FEALA YA R—=ILT 1 X7 D
R, TEILRULESD A—RZFERATEEIDN. ARSNTVWRTNIFROXT Y 7 TEHEN
Ky ryO—REnxd,

3. abos-ctrl make-installer ZE{TLTLE I L)

[armadillo ~]# abos-ctrl make-installer

It looks Like your SD card does not contain an installer image

Download base SD card image from https://armadillo.atmark-techno.com (T200MB) ? [y/N]
WARNING: it will overwrite your sd cardl!!

y
Downloading installer image
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
100 167M 100 167M 0 0 104M 0 0:00:01 0:00:01 ——:——:—— 104M
% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed
100 70 100 70 0 0 1441 0 —:i——1—— ——i=—i=—= ——:1——:1—— 1458

Writing baseos-x2-installer-3.15.4-at.6.img to SD card (442M)
439353344 bytes (439 MB, 419 MiB) copied, 134 s, 3.3 MB/s
42140 records in

421+0 records out

441450496 bytes (441 MB, 421 MiB) copied, 134.685 s, 3.3 MB/s
Verifying written image is correct

436207616 bytes (436 MB, 416 MiB) copied, 46 s, 9.5 MB/s
421+0 records in

42140 records out

441450496 bytes (441 MB, 421 MiB) copied, 46.8462 s, 9.4 MB/s
Checking and growing installer main partition

GPT data structures destroyed! You may now partition the disk using fdisk or
other utilities.

Setting name!

partNum is 0

The operation has completed successfully.

e?2fsck 1.46.4 (18-Aug-2021)

Pass 1: Checking inodes, blocks, and sizes
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Pass 2: Checking directory structure

Pass 3: Checking directory connectivity

Pass 4: Checking reference counts

Pass 5: Checking group summary information

rootfs 0: 2822/102400 files (0.5% non-contiguous), 352391/409600 blocks
(1/1) Installing e2fsprogs-extra (1.46.4-r0)

Executing busybox-1.34.1-rb. trigger

0K: 202 MiB in 197 packages

resize2fs 1.46.4 (18-Aug-2021)

Resizing the filesystem on /dev/mmcblklpl to 15547884 (1k) blocks.
The filesystem on /dev/mmcblkl1pl is now 15547884 (1k) blocks Llong.

Currently booted on /dev/mmcblk2p1

Copying boot image

Copying rootfs

301989888 bytes (302 MB, 288 MiB) copied, 10 s, 30.1 MB/s
300+0 records in

300+0 records out

314572800 bytes (315 MB, 300 MiB) copied, 10.3915 s, 30.3 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!

1092. 1 YAM—=ILT 1 RV Z2ERAT D

1.
2
3.
4

5.

JP1 Y v /)\—%>3—K(SD 7—KITEE) L. microSD i— K% CON1 ICEAULET,
BRzZERATZE, 1 MEETeMMC OV 7 Uz 7 OHIHRENTE T LET,

T 93 EERNYINE T (LEDS AUEKT. O~ Y —JLIC reboot: Power down H'FKIR)o
BRZIOAL. HtWT IPT Vv > /{—& microSD H—RZHL TR E W,

TIOMUERT>THSBUERZAND &, AIEEESRKERUKREICRDTT,

10.10. Armadillo DY 7 ko =z 7% 7Y 7T7—hF 3%

Armadillo-loT — kU x4 G4 Tld, BF - 8& - EAENENICBEULIZEBDOY 7Nz 77 v 7
F—MNAEERAELTVWET, RETIE. TNZNOY I NI T7 7Yy 77— MNAEICDOWTEHRALED,

VIO P77y TTF—hEREITBZY 7 U7 OBMEPHLR. BEICOWTIE "13. VYT ko7
Ttk Z8RULTIEE W,

10.10.1. SWU A X—=J & &

Armadillo Base OS Ti@VY 7 k777 v 77— DfcsHIc OS YAV T FHEFEZIRINT B Ic SWU
EWSAX=IFEREFENET,

SWU 4 X — (& swupdate (https://sbabic.github.io/swupdate/swupdate.html) Ic &
Armadillo Base OS L THEEE 1 Y AN —=ILAETEINET, SWU 1 X—I% Armadillo ICEriXT %
e DAEF. ARPIRRICEDE TRALBHEZARLTVWET, FlZIE. USB XEYHMSHHIS,
D 7Y —N—D5F T YO—RF S, hawkBit EWS Web 77U —2 3 v EESRETT,

2> C
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10.10.2. SWU 1 X—I D1ERK
SWU 1 X —IDERICIE. mkswu EWSY—)LEFEVET,

mkswu ICEEND mkswu ZE{TT5E, 7Y ITF—RMRKRPN—I 3 VEDBREZELEH L . desc
T771INICEENZHSZIEBREITLUTAXA—=IZED EITET,

EULKIE T10.10.6. mkswu @D desc 771y H#ESEICLTLIEE L,

1. mkswu Q&

[ATDE ~J$ sudo apt update &% sudo apt install mkswu

AVAR—IBEHFDHEIF. UTOOAYY REETUBFIRNDEFZEIT> TL LS,

[ATDE ~]$ sudo apt update &% sudo apt upgrade

git DNN\=I a3 rhsr7y ITF—KTS3HE. mkswu —-import T
BlEIfE> TWedYy 74 7%Z0—RLTLES W,

[ATDE ~/swupdate-mkimage]$ mkswu —-import

AV 7147774 %=EFFHLE LK : /home/atmark/swupdate-mkimage/
mkswu, conf

/home/atmark/swupdate-mk image/mkswu. conf DAV 74 T 77 A4 ILEF
D%

/home/atmark/mkswu ICJE—L £,

mkdir: 4 L% MY ’/home/atmark/mkswu’ Z{ERKL £ L7

" /home/atmark/swupdate-mk image/swupdate. key’ -> ’ /home/atmark/
mkswu/swupdate. key’

" /home/atmark/swupdate-mk image/swupdate. pem’ -> ’ /home/atmark/
mkswu/swupdate. pem’

/home/atmark/swupdate-mkimage/mkswu.conf QA 74 T 774 I)L%
/home/atmark/mkswu/mkswu. conf (ICJE—L F L 7=,

mkswu TA X —JEREHX L THSBIDT ALY MYBEBELTLEIW,

2. BRIICITORE
mkswu ——init ZRITUTRVPRAVDEEAHRDAA-—IZERUET, FRLT 2L, swu
Ny T—I%ZBERT BIHIFERLET,

BEICAFIEZT-o-TWBIEES. BEYILZ v 77— MEEETSHRBIIHD FEA,. BETF vV
77—~z 5BICIE. Armadillo [CEEE U ANFEREICXIINT 2WMER T Y 77— M Z2iTVWX
IDOT., 10.10.6. mkswu @ desc 770y H#SECLTLLIEE W,

[ATDE ~1$ mkswu —-init
mkdir: 54 L% N1 ’/home/atmark/mkswu’ Z{ER L F L7
AV T4 774 EFHFLZE LK : /home/atmark/mkswu/mkswu. conf

SEBRZ D Common name % A1 LT < 72X Lv: [COMMON NAME] @
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SAEORONART— REANC LIV (4-1024F) O
SFEAZ RO/ T — K (FEER) :

Generating an EC private key

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

Ty TF— M A—VEBELELETH? (Ny) ©

Ty RR—0F9 IR LTA A —S %A VR h—LERICLESH? (V/n) O

root /N7 — K 6

root /N2 — K (BEER) :

atmark 1—H D2 T— K (ZOBFEETHY Y heOvy s LET) : O

atmark T—HD/NNRT7— K (FER)

Base0S 4 X —< @ armadi Llo. atmark-techno.com H—/NN—HSDBEET Y 55— M ETFWVWETH?
/N @

/home/atmark/mkswu/initial setup.swu Z{ER L £ L7,

”/home/atmark/mkswu/initial setup.swu” ZZFDEXFEI AT T T,
:E/:L—)WEJEDEH,'C/(X VEBEBETIIBEIIROATY RTERLTLEI L
mkswu ”/home/atmark/mkswu/initial setup.desc” [fthdD.desc 7 7 1 JL]

AVAN=IEIE, COT1ALI M) ZEHBRLAEVWEIISERELTLEIWN,
BAEKXD EFHIALT Y TT—MIFT/INA AD /etc/swupdate. pem
EBELAVWEASA VAN —ILTERLARYET,

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

970 /DY —=—N=—bm57yv 77— hOBEZHERL. BENICAYAN—=ILULET,

swupdate. aes—key swupdate. key swupdate. pem 0
@ COMMON_NAME ICIZEERA#ED Tcommon name; & U TEHPEENONS LS RIE
BOBMZ AN L TLIEE L,
O IHEEREITZ/NRTIL—XE2EBAHLET,
(3] swu A X—=YBEARZIES{tT 515 'yvi ZAHNUET, #fliE 710.10.9. SWUpdate
EEbicDOWT, ZBE(C b’C< héb\
O 79N IUTV/DF7vTITF—RhaA Y AM=ILUBRWERIE Tn) ZABULET,
O rootD/XRT—R%E2EAHDLET,
(6] ell:cr;a@[k A—YHY—DNRT—=RZ2BANLET, ABANUVLRWNVEERFRI—F—Z20Ov 7
Q BEF7VYITRNZEPOEFETEHFT, 2T Ty ZAND &, EHPNICTZ Y Y —

O ERULET771ILERERLET, swupdate.aes-key) (FESILDIBEICOIMERINET,

CDARX=V3HEA YA M—)LAOELRZE> T, FFRLCRBEI—Y—D/XXT—R
ELEY,

=K

A VRAN=IRICOAY T 147D nkswu, conf EFED  swupdate. * ZR< SHVESICLTLIEE LN,

CDAARXA=IICMMDEEEANNET T, 1D /usr/share/mkswu/

examples/ 7«4 L7 KNUlC$HB.desc 771U T10.10.6. mkswu

D desc 770y ZSEICLT. LTOHIDLSICEU swu I
= W< DhD.desc ZHMAHE T,
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B Z (. openssh #BICLET,

[ATDE ~/mkswul$ cp -rv /usr/share/mkswu/examples/enable sshd* .
1 (&B])
" /usr/share/mkswu/examp les/enable sshd/root/. ssh/
authorized keys’

-> 7. /enable sshd/root/.ssh/authorized keys
" Jusr/share/mkswu/examples/enable_sshd.desc’ -> ’./
enable sshd. desc’
[ATDE ~/mkswul$ cp ~/.ssh/id rsa.pub ¥

enable sshd/root/.ssh/authorized keys

[ATDE ~/mkswul$ mkswu initial setup.desc enable sshd.desc
enable_sshd.desc ZfEAAHF L7,
initial setup.swu Z{ER L E L7,

3. AX=IDAYAN=)
M0.103. A A=IDA VA=)l ZBFIC, FRLIEAX—IZA VA M=)LLTL S W,
4. REXEDT Y TT—hk

REIUED T v 77— 3R U fciEBRSE = 5 U T Armadillo-loT ' — kD =1 G4 @ SWU
AA—IZERULET,

.desc 771 ILOHNBIL /usr/share/mkswu/examples/ DF 4 L2 kU T10.10.6. mkswu D
desc 770 )by ZEZFEICLTLILE,

10.103. A1 A=Y DA YA ~—=)L

AXR=—I AV AN=)INTBAEEVTUTIKRILSIBAENHDEFT, U, ERRLT SWU 1
X—=IDAVAM=)LICKKT %HEIE. T10.10.4. swupdate WIS —9 BIFEDTFN & EBEL 2
LY

- USBAEUXIESD A— RS DEECM VA M—)L

Armadillo-loT =k x4 G4 ICUSB XE) 2#EHKIT D EBENICT Y 77— DB ED X,
7w 7TF— & T%IC Armadillo-loT ¥— ko 1 G4 IIEECHiEEILX T,

USBXEUPSDAH—RZVvfat b L< B ext4 EXTT7A—T v b U B LTcswu D7 71 )L
ZTALIRNVEESTICEBEL TLEE L,

ATDE £ USB XEY /microSD A— RD/X—F 4« ¥ 3 > %=/ERL -
74— v NI BAHE

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

[ATDE ~/mkswul$ df -h
Filesystem Size Used Avail Use% Mounted on

: (EBg)
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/dev/sdal 156G 5.6G 9.1G 39% /media/USBDRIVE "
[ATDE ~/mkswul$ cp initial setup.swu /media/USBDRIVE/ (9
[ATDE ~/mkswul$ umount /media/USBDRIVE ©

USBXEUNNTY hENTWBIEGZEERL XTI,
77402 IE—L&ET,

/media/USBDRIVE 27 Y7V b ULET, AVY NERTRICUSB XEYZROALTLLE
YO

IZ>—DHE. /var/log/message [CIRFESNE T, FlAIE. TV —ILTHRAOBE > o1 X —
VDIZ—%KRRULET :

00O

[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 ...

@ THEIEE-SXvE—,
- NEDEEBISA A —I DA VA M=)l (FE)

USB X E U+ microSD 1 — RZEDAMEBEEBDIL— F 7« L7 b ULUMT swu A X — I %R
FELT, A X—VDAYAR—LETVET, L—hFr LY NIRETZEEBT Y T7— b
TN FEI DT, /var/log/messages ZHEFDL T IEE W,

BUTIEASBEEEEE DY/ dev/mmeblk1p1 (microSD 1—R) & UTEEINBEIC. 1 X—ID
AYVAM=ILETSHITT,

[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.

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

[INFO ] : SWUPDATE started : Software Update started !

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

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

Killed

T TN EAA=I DA VA N—)L (FE)

SWUA A=V ETTTH—N—c7vy7O—-RULT, 41 X=IDAYRAN=)LZTVWET, BT
I&. http://server/initial_setup.swu DA XA —I %A1 VA M—=)LT BHITT,

[armadillo ~1# swupdate -d '-u http://server/initial_setup.swu
SWUpdate vb5f2d8be-dirty

229



Armadillo-loT =k 7 x4 G4 #H/E~Y =27 )L Howto

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

[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision at1l

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

[INFO ] : SWUPDATE started : Software Update started !

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

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

Killed

- Dz 7Y N—DSDOERNZEER A VAN

swupdate-url #ZEMIC LS. BENICF v I ULTAYAM=ILUEYT, A TRIRY—ERDE
MMEbE A SV T DEREDEITT,

[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/armadi L Lo-iot—-g4/image/baseos—x2-latest. swu ¥
> /etc/swupdate.watch (3]
[armadillo ~J# echo ’schedule="0 tomorrow”’ > /etc/conf.d/swupdate-url
[armadillo “1# echo 'rdelay="21600"" >> /etc/conf.d/swupdate-url (4)

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

swupdate-url T —EXEZBHLE T,
Y—ERDEMLERELET,

AX=IDURL ZEFRLE T, —fTTEICAA—IDURL ZRET S ENTE. BHITIC
AA—JDURLZRET B ENTERT,

FIVIVPAVAN—IDRT V21— I)LERELEXT,
EEUIRE7 7AILEREFLEX T,

0 000

USB XEUMNSDF7 v 77— ERAKKIC. A7 &/var/log/messages ICRFEINE T,

initial_setup @1 X —I ZERL DRI /usr/share/mkswu/examp les/
enable_swupdate url.desc ZANDEBMICT DI EMNTEXT,

=

- hawkBit ZERULcBE 1~ XA k=)L

hawkBit T Armadillo-loT — kU 241 G4 ZEHEEEL I Y TIT—RhTBDIENTEXT,
10.10.5. hawkBit —/\—h5E# D Armadillo ICE{ET D1 #SEICLTLIEE L,

10.10.4. swupdate B’ TS5 —9 %HE DXL

SWU A X—=3I D+ VA ~—=)LEIMEIE. T10.10.1. SWU 1 X =3I &) TR & ST swupdate H'
FITUF T, mkswu TERR U SWU A4 X—Y DRBENBEYI TN >72D. HBWE ANL—IDZE
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ERENFTELTWEDTZHE. W OHNDIEHT swupdate D1 >V A N—)LEMENKET D &
HDFET, 1V AM—ILICKET B &, swupdate (& /var/log/messages ICTZ—Xvt&—IDOY
ZHRUEIODT, T7—RXRyvte—IZRDE T7—OARRE - RALZHND £,

IZ—DRACEIR. T7—AyE—IEIT7—DREEIUORNAEZE Ui FAQ R— (https://
armadillo.atmark-techno.com/fag/swupdate-troubleshooting-abos) Z AU TWE 3, SWU
A=I DAY ARN=)VITKRE U TRAVEDN DD SN EEZE, D FAQ R—IZZELLRE W,
10.10.5. hawkBit B —/\—H 588D Armadillo ICECET %

hawkBit % —/\—£FIFIT % 2 & THE®D Armadilo DY 7 R 1 PEXEHTT v 7F— RT3 2
ENTEET,

FIEIFRDEHSD TI,
1. AVTFEBEO%E

Docker Z#Ff|Fd 2 E fBICH —/N\—ZEFTEZET, Docker DEfFICDWTIE https://
docs.docker.com/get-docker/ 2R UL T fZ2E L\,

Docker D¥ENTES, BHICELETIV T FOREEZTVWET,
. ATDE D&
- apt update && apt install mkswu TREFTD/N—I 3 Vv HRERLTLEEIL,

- R—MEEEBETYT, —HI VTG 7OFZ2FEALLBWVESEE 8080, TLS ZES
FElE 443 ZHaE L TS L,

vmware Z{ES155E vmware @ NAT E—RDXRY D=0 %FRLTWBREYY Y E
T Web U —/N\%Z#BT % [https://kb.vmware.com/s/article/20069557lang=ja] " —3/
HESEICLTLEEL,

- IRARPCOIPZRLAZEZTENWTLEE L,
- ATDE BIANDIBE

- Armadillo-loT — kU =1 G4 AR —Jl [https://armadillo.atmark-techno.com/
resources/software/armadillo-iot-g4/tools] H5 THawkbit docker-compose O~ 7
+, ZYOYO—RULTERULTLESIW, TDEE. LUTFIC /usr/share/mkswu/hawkbit-
compose ZESRICEREDT A LI MU ELT/ZR-TLIZE L,

- docker B7 7 ERATEBIRANR—LP TP RLRAZEZTEWTLLE W,
2. hawkBit ¥ —/\— D %
/usr/share/mkswu/hawkbit-compose/setup container.sh Z5E{7L T, BEICEZ TLEE LY,
BUFICRELR (TLS ZB/#IcLaW) TRANEDBZEE. TLS 2B LIcHBEDFZRUET,
setup container.sh Z—EE{TULBEIIXT—YDT L7 MUI[C$H S setup container.sh D

V2 72RITLUT A—T—DEBMEDA T a VvEEZITOIEHTEXT, Filid —-help
ZSEICLTLRE W,

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh
docker-compose MDEXET 7 M)V & hawkBit DF—F % EZIRELE TN ? [/home/atmark/hawkbit-
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compose] (1)
setup container.sh ~®M ') > 2 % /home/atmark/hawkbit-compose (Z¥EY £7,
docker y—ERICEMTEFHATLRE, sudo THEI—EHLZFT,

[sudo] atmark /XX —K: (2]
OK!

Hawkbit admin user name [admin] (3]

admin 1—#—n/z7—F: @

NRT—REBAALTLEI L

EBMOBEBATHY Y hOLI—H—%—L4 (BIcTseEmMLEEA) O

hawkBit @ ldevice] 1—H—%BHLETH? (BBHEHEA) [V/n] O

device 1 —H—mD/AXT7—K:

NRT7—REBAALTLEI L

hawkBit @ Imkswu] 1—H#—%BELETA? (swudF7y 7O—KE) [Y/n] @
1—H—lO—AT Y FOERESAETA? (VR P—LERERTIE) [V/n] O
mkswu 1—H—@D/IXT—R:

NZT7—REBAALTLEI L

Setup TLS reverse proxy? [y/N] ©

aAVTFFDHRENTT LEF L, docker-compose AY Y RTIAVTFFDEEBATRETT,
/home/atmark/hawkbit-compose/setup container.sh #EBEUEITT B LR EDLTEATRETT,
hawkBit 2>+ aEELETA? [Y/n] O

Creating network “hawkbit-compose default” with the default driver

Pulling mysql (mysql:5.7)...

D (&)
Creating hawkbit-compose hawkbit 1 ... done
Creating hawkbit-compose mysql 1 ... done

10.197 hawkBit A>7F®D TLS 2 LDZE (FRX MA) OETH
AYTFFDAV T4 L—a3 >V ETF—IR—RADBHAZRELET,
docker DERFEIC K > T sudo MAEBRIZEHH D F T,
admin 1—%—D1—%—ZZANLET,
admin 21— —D/XXAT—RZZEANDULET,
EBMO1I—F—HRERIZRICEBMTEXT,

examp les/hawkbit register.desc T armadillo Z&ZF T 2B EICE> THEWTLEE L,
SEAIE T10.10.5.2. SWU T hawkBit #&8f9 5, Z=ZIlCLTLEZIL,

hawkbit push update T7 v 77— k% CLI TIRSH\BEIE. Yl ZANLTLLEE W, SHlIE
'10.10.5.1. hawkBit ®7 v 75F— K&E% CLI T175, ZZ&BULTLLEE L,

hawkbit push update T7 v 77— KNZETITBHEEIE. Y1 ZAAL TSI,
ZITE http TTRAMDIAYTFZERTHDT, Ny OXXTEHFTT,
VT ZEEBLET. ML HD S5 <IP>8080 TF V£ AAREIED £

00 © 06000 O

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh

docker—-compose DEXET 7 M)V & hawkBit DF—F % EZIRELE TN ? [/home/atmark/hawkbit-
compose]

setup_container.sh ~MD!) >~ 2 % /home/atmark/hawkbit-compose IC{FY) 7,

docker H—ERICEHKTEFEATLK, sudo THEI—EHLZFT,

0K!
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Hawkbit admin user name [admin]

admin 1 —%—®M/XA 77— RK:

NZAT—REBAALTLEIL:

IRAT—RKHI—BLEHA,

admin 2 —H—@D/XAT7—K:

INRAT—RZBAALTLEIW

EBMOEBAT AT Y bDI—HY—F—L (TIZTZEEIMLEEA)

hawkBit @ ldevice] 1—H—%ZEHKL £3H? (BEEHKA) [Y/n]

device A —H—D/XX T — I\":

INAT—REBAALTLES

hawkBit & Tmkswu] 2 —4— 7& ﬁt,i@'z‘)\’? (swwd7wv7O—RKE) [Y/n]
A—HF—IlO—LT7O NOEREEZEFITHI? (A VA M—ILEREHIT &) [Y/n]
mkswu 1 —H—D/RAT—K:

INZAT—RZBAALTLEIW

Setup TLS reverse proxy? [y/N] y @

lighttpd P EEIFR T, UN—X7OFVEREEHEELTVWET,

lighthttpd H—E X &fEIELETA? [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

Removed /etc/systemd/system/multi-user. target.wants/Lighttpd. service.
YIN—Z7OF T DREICGEAEZED domain name BUHETT,

D domain ZFCDFEETNAADNSLT IV EATEBZRICLTLEI,
Bl Z (£, https://hawkbit.domain.tld T7 42X L7 S hawkbit.domain. tld,
https://10.1.1.1 TL7/&5 10.1.1.1 [TLTLEIW

SEBHZ D domain name: 10.1.1.1 ©

SIRRZDEWHREZIEETIHNENHY £, Let’s encrypt ZFERT 2H54E.
CDEIFFLWEIRAESrERINDETLMERAINARVDT, T7 U N D&
DEFICLTHLLZEDTEET, Let's encrypt ZFH LAWVEA.
BECEICHAEZFH L TR EP’REFELTY,
SEREOAMERAMARIIC LETr? [3650] O

DSATV MNDTLS R ARET B7DICCANMETY,

BLOADTFAINNRR (BICTBEHSA 7Y TS REEENCAYEYT) [1O
Y—NN—HEES Y —2y MIT IV EATaEETHNIEL, Let’s Encrypt DIEERE
ERETDBIENTEEYT, TS~ADAEEZEKLET,

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{TTI2NENHY T,
ZDbasebd TTO— KE N/ —% examples/hawkbit register.sh M

SSL_CA BASE64 ICIEET 2 FIEBNHEINZE T,

LS@tLS1CRUdJT iBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LekNDQVNHZOF3SUJBZO LVQTBYyZOcwcTJF
SFNnampmb@tUZWg3aG laSVVVdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEABMVVFQXd3SUTUQXVN
UzR4TGpFdOhoY@5Nak L3TXpJMUTEVXhOVFUOV2h j Tk16SXdNek L5TURVeApOVFUOV2pBVE1SRXAE
d1LEVLFRRERBZ3hNQzR4TGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXRTNNND LBdOVICKEWSUFC
SDFFREhBN3NOT LFJUDLTd Lh LUnNmWj L2dVVFWKRKMVE2TzV iR LV2RTh4U jUwU LBCLzN la jMzd@VI
NEoKYmZgb296bEpXaEx LSG5SbGZsaHEXVD LKdmbTa LV6Q LINQ jBHQTFVZERNUVACQ LFBUMYvSkdT
dkVJek5xZ2JMNQpQamY2VGRpSk TEQWZCZO5WSFNNRUAEQVdnQ LFBUmYvSkdTdkVJek5xZ2JMNVBg
ZjZUZGLKTURBUEJNT LZIUk1CCkFmOEVCVEFEQVFILO1Bb0dDQ3FHUOO@OUJBTUNBMGABTUVVQO LD
Nis3ZzJ LZk1SRX LORVkSWDhDNC8vUEwWTUTkKWU LGZHUXVFZ iUEZrS LVOSUFpRUE4bm1VSnVQSF Lz
SHg2N2E r ZFRWSXZ1QmJUSG1KbWd6dU L3bTJ2RXppRnZRPQ0tLS@tLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @
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Let’s encrypt DFREIEE TR L/ZWEAIC setup container.sh Z--letsencrypt TETLTLIEIW,

aAVTFFDHREHNTT LFE L, docker-compose AY Y RTIAVTFFTDEEATRETT,

/home/atmark/hawkbit-compose/setup container.sh B UEITT B LR EDLTEATLRETT,
hawkBit JA > F+&=&EELZIHN? [Y/n]

00

O ©6 ©

10.198 hawkBit 3> 77 ® TLS % D OizE DR{THI

SEIE TLS ZBMIcTHDT, Tys ZANDULET,
lighttpd T —EXDEE L TWBSSICEIMET, FELDT, FLEULET,

SFEAE D common name Z AN L TL £E W, ATDE DFE. /R— MERIXIC K > TR~
DIP7RLRATERUEIDTZEDFZ RLAZANULET, Let's encrypt ZERAT 255
ICIIANFENS TV EXAEER DNS ZA AL T LS W,

SFERZDOEMHEERELET. T 7AW MTIX 10 FICHR>TWET, Let’s encrypt %
FERTIHRICIEELNTVLWEREA,

7247 MUTIE X509 FEAE CREIZ £ 2 ENTEXRIN, ZOFITIRERL XL Ao

Let’s encrypt IC & ZEAAEZER TE X T, ATDE OEFEIEFNENS DT 7 L ANEH L L
DT, ZDBFITIEEALEE A

HOERMREIZFER LD T, Armadillo ICRET 2HENH D ET ., TDIERAZDE
HWiE M10.10.56.2. SWU T hawkBit Z&#I 51 ZZRUL TS W,

3. hawkBitANooQOv' 1 >~

YER U= T FHIc &k > T http: //<H—/"—D IP 7 KL X>:8080 H https://<H—/I"—DF7 R
LA>ICFZIERTDE, O VBEERNRRESNED,
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hawkBit Ul - Login X +

«— @] O & o https://10.1.1.1/Ul/log

Username*

admin

Password *

Eclipse Foundation : About Us | Contact Us | Donate | Governance Legal : Privacy Policy | Terms ot Use | Copyright Agent | Eclipse Public License | Legal Resources Copyright @ Eclipse
Foundation, Inc. All Rights Reserved.

TI7AIKTEROFZHO Y RTHTA Y TEXT,

I1—%— admin
AV SYESEN admin

4. Armadillo = Target [CE#%T 5
ERIOAZ21—H5 Deployment 22 Y w2 LT, Deployment DEIEICED £,
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Deployment Management

# Deployment Filters X Targats Q4+ XS DCfirib
Simple Filter Mame Ol T
ﬁ = id E-I 'El | 1k
P T simulated? D = £]
il ate (1] ] o
simulatedid D = £]
cimulatad | s 1] o T
simulatsdis o @ £]
cirnulated 17 1] o =}
simulatedd D = £]
....... n E .
Targel : simulateds = Distriky
Elter by & Diarails Description AT » Detail
fter by Status Controller Id : sirmulaeds -
2 BN Type
Last poll 2Wied Dec 2 170EEY K5T 2020 Regu
B Fiter by Overdue | pRSRRIRRELSIUL L Sl
Security token @ 0Hc 7847784 i
Custam 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 £3 % Software Module Q+J
® Application Name Version Delete
®
Software Module : E4=
Details Description Logs Metadata
Vendor :
Type:
Assignment type :
"+"%Z %2 ') w7 LT Software module Z{ER L £, type (Zid OS/Application. version (&
EEDOXFINZEELXT,
7. swu/\yT—3I%7vFO— KL T Software module (CBEER T 2
FA2ERL U 1z Software module %3&IRU T, /\1 T+ b N /iRRET. "Upload File"R% > %
TJUvIFBN T7AINERZYIT7YRROYTZIULTZYy7A—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
@®os 123 qwe o | linux.swu 57,569 Wed Dec 2 17:33.... o |
os_update 1.10 W
2 Upload sdf sdf @
Software Module : os_update:1.10 [Eg=|

Details  Description  Logs  Metadata

Vendor :
Type: 05 Drop Files to upload

Upload File

Assignment type : Firmwa

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
lumber 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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10.10.5.1. hawkBit D7 v 77— hE¥E% CLlI TITS

—D2D7 Y TT— K Z2EET BICIF. hawkBit ® Web Ul TRHEGZFIENRWVWDT CLI TITS5Z2&T
MELCRITTERT,

P—N\N—DEREDEFETIE. "mkswuy OI—F—ZERT 2RENHD F£T, fERLL TLRWEEIE
setup container.sh ——add-user mkswu TYEE L TL &L\,

1. hawkbit_push_update MD3E474l

[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

10.10.5.2. SWU T hawkBit =&ixd %
TINA ZADEWEEEF. SWU Z—EfE> T armadillo ZEEERIEZ &N TEET,

P—NN—DHREDEFETIL. devicey DI—F—ZERT DIHENH D £9, EBRL TLWRWEEIE
setup container.sh --add-user device TYERLL T IE & LY,

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

10.10.6. mkswu @ desc 7 71 )L
Jdesc TP A ERETZE. WOADIATY RBMEZET,
Gl

[ATDE ~/mkswul$ tree /usr/share/mkswu/examples/nginx start

/usr/share/mkswu/examples/nginx_start
L—— etc

L—— atmark

L—— containers
L—— nginx. conf

[ATDE ~/mkswul$ cat /usr/share/mkswu/examples/usb_container nginx.desc
swdesc option version=1

swdesc _usb container "nginx alpine. tar” (1)
swdesc_files ——extra-os ”nginx_start” (2]

@ nginxalpinetar 7 7 MILICRES NV TFEA VY ARN—ILULET,
(2] nginx_start 7« L7 MU DHEZERXL £ T,

AV REEMEIBEETAI VA N=ILENET, 1V AN=ILTEIHNESHDHRIE/IN— 3T
TWET:

swdesc_option component=<component>

swdesc_option version=<version)

73\

swdesc_xxx ——version <component)> <version> [options]

- <component>FIUTDENMCULTLEZIW (T 7AILNTlE desc 771D T 71 ILEZ%ZfE
W&E7)

1. base os: rootfs (Armadillo Base OS) 2 ®R¥MNSEZADKICHEWET, IRED T 7ML X
T LFRES N TWLRL,

Z DA, /etc/swupdate_preserve_files &> T2 7 71 ILDH%Z IE—U TH L L base
OSzZzERAULEX,

Z M component N7RWEIRED rootfs DI RTHAIE—NFET,

2. extra 0s.<{XFH>: rootfs DEBEZITOBICHEWVNE T, <XFF> [CIFEEOXFI%EIEEL
x99,

rootfs #ZEZ{TORFICEWVNE I, swdesc *x AV RIC ——extra-os A7 3V ZEMT S
&. component I[C BEINIC extra os. ZEUL XY,

245



Armadillo-loT =k 7 x4 G4 BH/~Y =27 )L Howto

3. XFI (AT FOEFREDERDXFT) :rootfs DEEMNZWE EICFEVWET,
Z M component ZfES & rootfs DEENTEXRADTTERLIEE L,
TYITF—RNEITSBICCON—=Y 3V ERBEDN—I a v EIRTT Y 77— NO¥METVWE T,

<component> NELEA VA K=ILEINTEHEMN > TZFFP® <version> BN ENBEFICA VA R—=ILUZE
ER

FIAINRNTREYIVTL—RIFTEFEAN. ——install-if=different A 73> %EBIMNT S
Z & T <version> NZE DL BRRICA >V A M—)UEEEICERD 9,

TYITF—hO—EEAVARN=ITZ2EHEHDEITDT, EHD component THEEL, W<
DHhDOFWN=I g vicwtinhdd7y 77— NS ERAIBET T,

ULTDOIARY RhofE>TL RSN

. swdesc tar & swdesc files TTZ7AIZEXLET,

swdesc tar [--dest <dest>] <tar file>
swdesc files [--dest <dest>] [--basedir <basedir>] ¥
<file> [Kmore files>]

swdesc tar DIFE., FTHHABINTHDtar 7—HA TZDEETNAATERULE I,
--dest <dest> TERELZBRNIENTEXT, T7AINNE/ (--extra-os Z&H, /\—I 3>
@ component (& base_ 0s H extra_os.* DIFE) H /var/app/rollback/volumes/ (ZFHNUAD

component), %EDIHE(L /var/app/volumes & /var/app/rollback/volumes LIAMEIE TR WD
THERIFEIC ——extra-os Z{F>TLEE L,

swdesc files MIFH. mkswu N7 —H4 T=E> T NEIHECEEA T,
——basedir <basedir> T7—HA THD/\A % ETHZH ZERHET,

- Bl Z|E. swdesc files —-extra-os —-basedir /dir /dir/subdir/file TIxT/\A I /subdir/
file ZERLLE T,

- TI7AIKE <file> hSBESNET, Ta LI MY THNIEFDEX basedir &ELTHEWE
T, TNUATHNIEXERT« LI NI ZEFEWNET,

. swdesc_command ¥> swdesc_script CAY Y RZETIT S

swdesc_command <command> [<more commands>]
swdesc_script <script>

Y ITF—REDORBETOAN Y RPRIUT NI 7ML EESEEXT,

J\—3 3 > ® component (& base os & extra os LIADIBA. /var/app/volumes & /var/app/
rollback/volumes LIAIEB TCERWVWDTTIEFELESI L,

AXY RORTNRBR UGS, 7Yy 77— hERBULET,

. swdesc exec CZ 7AINER>TIANYY RTED T 7AIL%EES
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swdesc_exec <file> <command)>

swdesc_command E[E UK ANV Y RZESE I, <file> ZEICEREXL TAVY RAT'$1"E LT
FXEY,

. swdesc_command nochroot, swdesc script nochroot, swdesc exec nochroot THEEITD I X F ALk
TIONYRZEITULET,

DX K& nochroot L D/N—=Y 3V ERIUEWVWAT, RERHFTDY AT LAICEEBPHEDR
DNREBERIZEICOMERBL T EE W,

nochroot OV Y RIFHEZRZ—I LAz, Armadillo KEEIT=
BRWREEICRDHEELH D £, TRICTEFELLES L,

Bl N ERE AR /usr/share/mkswu/examp les/
firmware update.desc Z&Z&(C L TLEE L),

- swdesc _embed container, swdesc usb container, swdesc pull container T¥OHIER L=V T F
ZEAUE T,

swdesc_embed container <container archive)
swdesc_usb _container <container_archive>
swdesc_pull container <container url>

FliE T10.5.5. AT+ DEEHmI Z25EICLTLIEE W,

. swdesc boot T imx-boot ZEIFHL X I,

swdesc_boot <boot image>

CHOOAXRY REFICNN=U 3 VIEEBFNICEKRESNE T,

AN Y ROMICIE, REZHEHHD £I, LITDERE(E /home/atmark/mkswu/mkswu, conf [CFRE T=
£,

- DESCRIPTION="<text>”: 4/ X—Y D&FAH. OV ICHED X,

. PRIVKEY=<path)>, PUBKEY=<path)>: Z4 i & SFRAZE

- PRIVKEY PASS=<val>: #D/XX7T7— K (B#AA)
openssl @ Pass Phrase Z DX XHEWLWEX T DT, pass:password, env:var ¥ file:pathname D&
;ngfiﬁi_iﬁ’o pass ¥ env DIFEMMD 7O ICESNZENDIGED XTI DT lile 2HITIHL

. ENCRYPT KEYFILE=<path)>: BE=1{v D
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LTDATa3>H mkswuconf ICRETEFXRIN, desc 77 M ILICHREABE T,
swdesc_option TIEET B & T, BokFEWAULIBEE mkswu DERETIS—%Z2HALEIT DT,
DERIZEIFERL TIZEW,

- swdesc_option CONTAINER CLEAR: f Y XA h—JLE&Nfchp 5> 7T+ & /etc/atmark/containers/
*conf ZI RNTHIBRLE T,

CDATaVFHERBPIHEEEZI TSV, BEDERTIE. FEICB>TcA X—Y(ZBE
NICHIBRENEXITDTIDATY 3V Z2RET DUEIFHD T HA.

UTDA 7> 3> Armadillo E® /etc/atmark/baseos. conf (T, Il X (X MKSWU_POST ACTION=xxx &
TRET BT ENTEET,

ZFODHBEIC swu ILERESINRITNIE Jetc DERETEITESNEI DT, Py N—20FT7 /HBHEL
TW3% Base OS 7Y 77— KN THEEDZEEIIREET T, sWU ICRHEDA T 3 YD RESI NS
RESINEATYIaVINBEINETITOT, —RHNBREELABETT,

- swdesc option POST ACTION=container: AT+ DHDT v FTF— NEICBREEZITVWETA, O
VTFFOREETET Y ITF— NI BIEES. Armadillo-loT ¥— ko x4 G4 #HEicgtEIIcay
TFHETZEBREEIEET,

. swdesc option POST ACTION=poweroff: 7v 77— KElcY v v NI U VETVWET,

- swdesc_option POST ACTION=wait: 77v 77— MRICEBBNICHEFIITONT . REOEERFICT v
7Tr—rDSERHEINET,

- swdesc_option POST ACTION=reboot: 7 AL N DIRREICRULE T, 7v 77— MDRICHEZENL
ESC N

. swdesc_option NOTIFY STARTING CMD="command”, swdesc option NOTIFY SUCCESS CMD="command”,
swdesc option NOTIFY FAIL CMD="command”: /7’7‘ NV AN=)LH, RBWULGEEE §EE§I
[th_iﬁA L%?ﬁéh%ﬂ?/ I\T-a_o

OANYYRERITTZET, 77—y avP1—H—CF7y 77— EMNSEZIENTEET,
LED THI1S5® 2%% /usr/share/mkswu/examples/enable notify led.desc ICAELTHDHET,
10.10.6.1. #l: sshd ZF#IcT 3
/usr/share/mkswu/examples/enable_sshd.desc #5E(CLE Y,

desc 77 ML ZRET DRENH D XEADBDDORRRBZIEESNIIBAICEEL TS LS L,

[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/enable sshd* .
[ATDE ~/mkswul$ cat enable sshd.desc
swdesc_option component=extra_os. sshd version=1

#f add your public key in enable sshd/root/.ssh/authorized keys
if [ -z "$SWDESC TEST” ]; then
grep -qE ’ “ssh-’ enable_sshd/root/.ssh/authorized keys ¥
|| error "Add your keys in enable sshd/root/.ssh/authorized keys”
fi
swdesc files ——dest /root enable sshd/root (1)

swdesc_command "ssh-keygen -A” ¥ (2]
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"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:

enable sshd.swu Z{ER L £ L7,

BRPONFREEZEEXLVUET, T7AINNDA T 35D T enable sshd/root ¢ L2 KD
BEZDXEZX /root ITERESINET,

BEgIIEICHLWH—N—DENEDSHRVWLSIC, 7Y 77— MNORIC—EERLFI,
Y—EXZBMICLET,

B O MRZIEESNIGAAICERELX I,
AX=IBEBRULET, /XX T—RIEEERBD/XXT—R T,

000 ©

10.10.6.2. #l: Armadillo Base OS 7 v 77—k

ZZTE. M0.7. Armadillo DY 7 Yz FELILRT B TAA Y YRFLEFOLIL R TERL
177 A VEERLES.

/usr/share/mkswu/examp les/0S update.desc Z&EIlCULEY,

[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,
#f after copying just a few key config files.
i
# 0S updates are only installed if version is greater than previous update
#f so if you install your own updates atmark-techno provided Armadillo Base 0S
#f updates might not get installed
swdesc_tar “baseos-x2-[VERSION]. tar.zst” ¥ (2]
—-version base os [VERSION] (3]

[ATDE ~/mkswul$ mkswu update-[VERSION].desc @
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
update-[VERSION]. swu Z{ER L &£ L 7=,

(1) imx-boot TEJL R UfcA X—I%FENET,
(2) build-rootfs TEJLRUTcA A=Y RFEVWET,

(3) N=I 3P ENRBEZICUNT VAN =ILENFEBADT, IRED/etc/sw-versions ZHEZZL
THEYNICEEL TLRE W,

O (A—VERERLET, /(RT— RIFEBROBED/(XT—RTY,

10.10.6.3. #l: swupdate_preserve_files T Linux 1—=X /LA D Armadillo-loT 5—k 7 x
A4 G4 AFTOAR=I%ZA VA N=ILT BHE

Armadillo-loT =k Vx4 GAMIFDT v 7T —h A X—=I|C Linux A—XIDBEENTVET,
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swupdate preserve files ZfF>T, UTOOAVY R TA VAN = RBICBEDH—XILEZIE—ULT
BHIERWLSICLET,

[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 & /Llib/modules ZREIT B LDICEMULET,
O ZEULLEREI77IILERELET

/usr/share/mkswu/examples/kernel updatex. desc D K S5 I
update preserve files.sh DANJI/IN—T., XA EZBHHEHMWIC /etc/
swupdate preserve files [CIEBIMT BT EMNTEET,

[ATDE ~/mkswul$ cat example.desc

swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥ (1
"POST /boot” ¥
"POST /lib/modules”

O XVUVTTMNOARBRMETRT 255 /usr/share/mkswu/examples/
update preserve files.sh Z#ZB L T EE L\,

Armadillo Base OS O h—xIILZBMERULZWEESIEZREUAZY 70
——del A7 3> TITZEIBRT DI ENTEET,

[ATDE ~/mkswul$ cat example. desc
swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥
—-del ”POST /boot” ”POST /Llib/modules”

10.10.7. swupdate_preserve_files [cDWT

extra_os M7y JT7F—KTrootfs ([CT7 7ML EBET S ENTEXRIH. XD OS 7y TF7—h
DERICHIBRE N B AREMED B D T

F74)LNTI&, /etc/atmark &. swupdate. sshd YRy KNT—TDHEEREFELFTITNFNLSL
FaAE—2hTEtEA.

FOSTHRWI 7AILEEHRT BZERICIE /ete/swupdate preserve files [CERH UL XTI, 10.10.6.3. fl:
swupdate_preserve_files T Linux 1—XJLEAD Armadillo-loT 7 — kx4 G4 @IF DA X —
ZAVAN=ITBHE ZBEICLTLLIEE W,

AE—DIAIVTlcL>T UToENDZFERAL TS IZE W
1. BICT77MI)ZLHT S
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CDBE. FYITF—RTBRIICT 7L EIE—UE T, baseos DA A—I ERU swu I
Ty ITF—=RUIEEWIZ 7L ILEZHELTWTH, 2D 7 741 )LA Armadillo Base OS IC&F N
BWOTHNIFEERLS 7Y ITF—KNTEXT,
fl: echo ”/root/.profile” >> /etc/swupdate preserve files

2. POST dF—"7—RDERICKEEHT S

ZOBE. 7y 7TF—hORE#TIAE—-U%E9, Armadillo Base OS ICEENTZ 771 T
HNE. AV AM=IILEICOAE—-UTHRESNBVNDTIE—DIAZI VI E2IT50LET,

FOIAE—DIBREICTONDZDT,. AU7Y ITF—RTI77AIOEENTCEE A, 7V IT—
NZERIF T, baseos DA X—IHAVAR=ILLTHOS DT F7AIEEBHIZIENTEET,

fl: echo "POST /etc/conf.d/podman-atmark” >> /etc/swupdate preserve files

10.10.8. SWU A€ X—I DB DIESR.
mkswu —-show [file.swu] TSWU A X—YVDHRBEERIT D ENTEZXT,

HAl desc Z7AINICPTWETMN, FOFFE desc 77MIILEUVTFIHTEEZFRADOTHESRAL
LTHFEVCIEE W,

[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

10.10.9. SWUpdate & BES{kicD T
mkswu --init ORFICESLZBWICT 2HFFE AES T 71 ILZBBS{ELLET,

WEFEDN TS SWUpdate DEESEIEOIVY Y R P XY F—5 %5 sw-description 7 7 1 JLIZEES
ktEnTFtth, TDie, BEDESIL (HTTPS TEEITIHRE) ZFESIEZHELET,

10.11. Armadillo Base OS Dig{E
Armadillo Base OS & Alpine Linux ZX—X & U TESNTWVWET,

DY Y3 Tld Armadillo Base OS OEEEBNUE T,

1011.1. 7y 77—k

Armadillo Base OS (& SWUpdate IC& > TP Y ITF— KT DT ENTEXT,
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7y ITF—RNFTBRRICIE. rootfs 77 AV RATLICAVAN=ILENET7T7A4ILEIRNTHEL T,
7Y ITTF—hRDHFEE /etc/swupdate preserve files ICRBEHINTWBS T 71 ILTH UL\ rootfs =1E
D%xd, M0.10.7. swupdate_preserve_files ICDWT,; ZSRBULTLLZE L,

TYITTF—=RTT7 71 ILEHIBRLTULE > 2IHBEIC abos—ctrl mount-old THID Y AT L% read-only
TYIOYRULT, HIRENC 7 7ML ZIE—T B EHTEXT,

10.11.2. overlayfs & persist_file ICDWT
Armadillo BaseOS Tld/L— K~ 7 71 )L A7 Al overlayfs Z AL TW&E T,

FDeH, 771 EZEBLIE Armadillo DERZV 2 EZEFRNRIIFERFINEFFA. AEPLRE
IC rootfs DEERNBZRIFITBICIE. BELETZ7AILICTL T persist file AV REFEHULE,

RARUNDRIILEDcH, VIR 77V T7TF—MCLBEHZRITLTIKLEES W, 7Py TT—
MFIEICBIL TIE T10.10. Armadillo DY 7 b 2727 v 77— 93%1 ZZRUTLLEE N,

rootfs DAREZELTH, VINI 77V 7T EERBEUIBICEE UIcABRIMMREF I L
AEENBDET, VIS P77y 7T NERROPEERNBRZHRFI S2FIEICEAL TIE T10.10.7.
swupdate_preserve_files ICDWT); Z#ZBLTLREI L,

persist file AV ROFEE T 10.199. persist file DAJLT, ICRULET,

[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

10.199 persist _file DAL T
1. 7714 ORE - BIBRFIES

[armadillo “]#f echo test > test
[armadillo ~]# persist file -rv /root
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' /root/test’ -> ’ /mnt/root/test’ @
"/root/.ash_history’ -> ’/mnt/root/.ash_history’
[armadillo “J# rm -f test

[armadillo ~1# persist file -rv /root

removed ' /mnt/root/test’ (2)

removed ' /mnt/root/.ash history’ (3]
" /root/.ash history’ -> ' /mnt/root/.ash history’

10.200 persist_file 7% - HIBRFIEH

Q@ EM-ZTELRET77Z7AI%E rootfs N\IE—UZET,

O -rEIEEIZE. OEDHIO rm-f AY Y RTHIBRUL2 7 717 )LD  rootfs S HHEIBRE
FITDTTEFELIESZ L,

®© I TICrootfs ICHEEI D7 7MILH—EHRLTHSIE—T B, CDESBAXyvE—
INRREINET,

2. VIbh0zT7T7yvITT-MROEEZIMET 2 FIRA

[armadillo “J# vi /etc/conf.d/podman-atmark (1]
[armadillo ~1# persist file -P /etc/conf.d/podman-atmark (2)

[armadillo “J# tail -n 2 /etc/swupdate preserve files ©
it persist file 20211216
POST /etc/conf.d/podman-atmark

10.201 persist file V7 bz F7 7y 77— NEBTEZHIFI 2 FIEH

Q@ FSHhO771ILORBTEZEELXY,
O PATII3VEMELT persist_file ERITLET,
€ swupdate preserve files [CBMENic &E&ZERLET,

3. EET7AILO—ERRHA

[armadillo ~1# mkdir dir

[armadillo ~]# persist file -1
directory /

directory /root

opaque directory /root/dir 0
whiteout /root/test (2]
regular file /root/.ash history
directory /etc

regular file /etc/resolv. conf
directory /var

symbolic Link /var/lock

D (&)

10.202 persist_file EE 7 71 JLO—EBRHI
Q@ rootfs DT7F7AIERELWVWT 4 LY ML opaque directory EFRREINET,
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O BIBRULETZ7AIlIE whiteout ERRINET,

4, Ky T—I%AVAM=)LTZEEapk AV REFRAUVUTAEY LICA VA MN=ILTEET
M. persist file XYY R T rootfs [CEEAVAN—I)ILTZZEHAEETT,

[armadillo “J# persist file —a add strace

(1/3) Installing fts (1.2.7-r1)

(2/3) Installing Llibelf (0.185-r0)

(3/3) Installing strace (5.14-r0)

Executing busybox-1.34.1-r3. trigger

OK: 251 MiB in 188 packages

Install succeeded, but might not work in the running system
Please reboot if installed program does not work "
[armadillo ~1# strace ls

1 (&B8)

exit_group(0) =7

+++ exited with 0 +++

10.203 persist_file TDINy T —I4 > X b—LFIES

QO CofITIE Armadillo ZBEBE T IcA VA M=)ILUONY Y REFERTEFZ LA
Armadillo OBEFHINEERZ/INN\vIT—IHHD XTI DT, ZDIHAEIE Armadillo 8B
BEILTLEE W,

10.11.3. O—JL/Vy J KRB DRERR

Armadillo Base OS @ JL— K 7 7 ALY AT ADENTEE TERL B LBAICBEINICEID/N—
VavTHESHULEY,

B CHERT INEND DIBESIC abos-ctrl status TA—JLINY T EINTEINESHDESINTEZ
9,

MERIZE BIZIEX. BAaDOT7 75— a vy 7y 77— NERICEENH > 3155). abos-ctrl
rollback TFEIOO—)L/NY ZEHHHETT, O—ILNNY ZICTS—hiFniE. BiegiLcO—JL/\y
VT TULED,

R¥. /var/at-log/atlog ICYIDEZDRICHI OV ZEZTEI DT, AEDEICHE>TZE L,

[armadillo “]# cat /var/at-log/atlog

Mar 17 14:51:35 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2p2: ¥
extra_os.sshd: unset -> 1, extra os.initial setup: unset -> 1

Mar 17 16:48:52 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2pl: ¥

boot: 2020.04-atb -> 2020.04-at6, base os: 3.15.0-at.3 -> 3.15.0-at.4

Mar 17 17:42:15 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2p2: ¥

other boot: 2020.04-atb -> 2020.04-at6, container: unset -> 1, extra_os.container: unset -> 1

X 10.204 /var/at-log/atlog DHNADH

10.11.4. R P F—%KS
buttond $—EREEAT 5T £ T, RIVPF—ANE MU H—ET2MBEMPICRETSET,
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FIAIKNTIE "% 14.27. CON12 (285, (CdH 3 PR OFF & REBOOT % 3 ML EHLTWB(F
LT L TWB)IBEIT poweroff H reboot ZETULE T,

/etc/atmark/buttond. conf [C BUTTOND ARGS %= FEEZINIEZFONIGZENICT D EHTEXI L.
ADF— (SW1 KRE) OHIGHEIMTEEXT:

. ——short <key> --action “command” : JE# L DE&KE. ¥—% 1 HURICH T ITERL & RH# U
"command"ZE{TULE T, BHITDIEARERIE --time <time ms> A S>3V TLEHEAFETI,

- ——long <key> --action "command” : R U DKE, F¥—% 5 UKII /=51 = > T "command"
ZETULET, RIFLUEEBIIREREREIE ——time <time ms> A F/¥ 3>V TCEEARETT,

-1 DOF—ICXH U TERDORENAETT ., RIFLDERENER D DI5E. MULTIDRELE
—HBRVWEBICRESINTWVWS "command" ZETLE T, &R TF—ZREL BRI, F—Z=8
U7BEICIS U e "command" ZEiTU £ 9, (Bl : buttond --short <key> --action "cmd1" --
long <key> --time 2000 --action "cmd2" --long <key> --time 10000 --action "cmd3" <file> %=
KTUBE. 1 WEUAICEET & "emd1". 2 B E 10 BURICEET & "ecmd2". 10 WE#A e
5 "emd3" ZETLEY),

- ARUREZER/BIEE T 256, BHOBEVREZLICEELTILIW, 058, 1 WERE
LicWiga. 18 - 05 WOIEETIEET & 05 MM ERSNET,

. ——exit-timeout <time ms> : FXE U/=RFRIDEZIC buttond 2= UL XY, EERFDOMAICTILU Tz
WERICEZET,

. F—DERFED ——exit-after A7 3y F—OIAY Y REEFTULLEIC buttond ZEIELE T,
F—DOWIHZE—EBUNKRITLBEWESICFEZET,

10.11.4.1. SW1 O&E#H U &R L O
T7AINEHRLALEET SW1 DR L ERBLICENZNOBAICIANY RERITSEET,

[armadillo “J# vi /etc/atmark/buttond. conf 0

BUTTOND ARGS="$BUTTOND ARGS --short progl —-action 'date >> /tmp/shortpress’”

BUTTOND ARGS="$BUTTOND ARGS --long progl ——time 5000 —-action ’'date >> /tmp/longpress’”

[armadillo ~1# persist file /etc/atmark/buttond. conf (2)

[armadillo ~]# rc-service buttond restart (3]

buttond | * Stopping button watching daemon ... [ ok ]
buttond | * Starting button watching daemon ... [ ok ]
[armadillo “]# cat /tmp/shortpress (4)

Tue Mar 22 17:16:42 JST 2022

Tue Mar 22 17:16:43 JST 2022

[armadillo “]# cat /tmp/longpress
Tue Mar 22 17:16:48 JST 2022

10.205 buttond T SW1 #i&k>5
(1) buttond DEREZ7 71 ILEZRELEFIT, CDHEITIE. =L DIFE /tmp/shotpress (C. 5 #
L EDORBLDIBE /tmp/longpress ICcAMEEALET,
RET77MINERELED,

buttond Y —EXZBEEBSEE T, I TRBESHERERLZ 20, RALZ 1 Tt
ESERS

o0
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0O HIhicEHERRELET.
10.11.4.2. USB F—M— ROXMIH
USB F—/R— RPMDANT/INA XCHEMISTEE T,
1. ZNNAR%ZEFEFH LTS, buttond TF/N\A RE{EF—OA—RZBIELET,

[armadillo ~]# 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 EJ

[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) pressed: ignored
[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-event-kbd 4 4 458976:
non-keyboard event ignored

[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL

(29) pressed: ignored

[78972.130] /dev/input/event2 4 4 458976: non-keyboard event ignored

[78972.130] /dev/input/event2 LEFTCTRL (29) released: ignored

[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) released: ignored
[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-event-kbd 4 4 458976:
non-keyboard event ignored

[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL

(29) released: ignored

B 10.206 buttond T USB #—R—RDA X N ZHERIT 2

@ buttond & -vwv TREHAICLT. IRTOFNA AEEELET,
@O FLEDXF—%WITE, LEFTCTRL A=DD/XRATREHINFELTco —BLFET S by-id D/
AEEZTHEEET,

2. USB FNAREZNTZEHEHDEIT DT, -i (inotify) TEEINTBAANT/NA X E L TEM
ULEYdo. #25LRBVWETNA X ZNA L& ZIC buttond hMELELE T,

[armadillo “1# vi /etc/atmark/buttond. conf

BUTTOND ARGS="$BUTTOND ARGS -i /dev/input/by-id/usb-0566 3029-event-kbd”
BUTTOND ARGS="$BUTTOND ARGS --short LEFTCTRL --action ’podman_start
button pressed container’”

[armadillo ~]# persist _file /etc/atmark/buttond. conf

[armadillo “J# rc-service buttond restart

10.207 buttond T USB ¥—HR—KR%&&K>
10.11.4.3. Armadillo EEIFRFICDHNY VICRIDT D
Armadillo EBIFFIC D+, FlE LT SW1 ORBUICRST 2HEZBNULET,
/etc/local.d/boot_switch. start ICERE)HAREIZ3E%E U fc buttond ZEEIS TSR EZLTH LT
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buttond NEEL THS 10 BLUAIC SWT Z—HBLERBELIT D E myapp DAV TF DR TOER
Ic USRT1 5 %Z%DET (F7YT—YaVlITEEZRELT. TNy ITE—RREICTDEZ S

ETY)s SWI1 B Armadillo EEIRTICIR S NiciHEE1d. buttond DicEI—MEICETINE T,

[armadillo ~J# vi /etc/local,d/boot switch,start
#1/bin/sh

buttond /dev/input/by-path/platform-gpio-keys-event ¥ (1,
-—exit-timeout 10000 ¥ €)
--long PROGT --time 1000 —-exit-after ¥ ©

—-action ”podman exec myapp kill -USR1 1” & (4]
[armadillo ~J# chmod +x /etc/local.d/boot switch. start
[armadillo ~]# persist file /etc/local.d/boot switch.start

10.208 buttond T SW1 % Armadillo &I D &3 (37T 2 REH

SW1 DA% /dev/input/by-path/platform-gpio-keys-event 7 7 )L®D PROG1 & U TEEHT
X9,

(1)

(2] buttond &% 10 BT S KR TULET,

©@ SWI Z—ERAMULALEISIKKTULEY,

(4) H—ERXREUVUTIHESEZIRENBRWH & EFRIFT TNV I ISV REHULET,

10.11.5. Armadillo Base OS IO & X2 ) 7k

EERFICAIMNR ) TR ZESEZEHICEIVTFEUVUTETIZCEXZMELUEI, M105.1.
AVTFFoEHEE), ZZRULTEIL,

AV T FTEITARFERISZEIC. Tlocaly Y—EX&EFES ENTEZET: /ete/local.d v LI ~Y
IC.start 77 ML EZBVWTH L ERFFICETINT, .stop 77 ISR TRICEITINE T,

[armadillo “1# vi /etc/local.d/date test.start (1)
#!/bin/sh

date > /tmp/boottest

[armadillo ~1# chmod +x /etc/local.d/date test.start (2]
[armadillo ~1# persist file /etc/local.d/date test.start (3]
[armadillo ~]# reboot

D (&)

[armadillo “J# cat /tmp/boottest (4

Tue Mar 22 16:36:12 JST 2022

10.209 local H—E XD ETHI

AU TRZEDET,

AUV T ERTAEICLET,
A7V T h2®REFELT. BEBULET,
EiTSnfc e ZzHERLET,

(o)
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10.11.6. u-boot DIRIBBERDETE

u-boot DIRIBEHZZEF BI(CIE /boot/uboot env.d/ T« L7 NI ICIRIBERENEINIMIRET 7

TILVZEELXT,

7714 ILOEXIE fw_setenv BNIRS T ENTEDHD T, UTDOEEDHTT :

B THEATREOAAV N ERDNS A, BHEINET, oo BREZHADODRKAZTRT = HiaWiE
EHEEINET,

- [ZH]=[E] TEHERELE T, AR—AVPI|ANZEHOMOXFIIBEHNTT DT, EHDEH]
EEICRERXFZANBVESITERL TR E W,

- [ZE#]= TEHERUE T, ELNBRVSSICEENEEINE T,
D7 7AINICEBT Y 77— AR swupdate T7Z Y 77— M T 3RICERINET,

EITPRDIRATLICEENHDEFHEADT, RET 7 )% swupdate TEEULBWEEIEF T 7 1)L

KE(b#IC fw setenv -s /boot/uboot env.d/[ 7 7 A ILZ] TEHEEZTIAATLLREEI L,

swupdate T7 71 IILZEE LICBRICIE. BEIST SICFIBEINET,

[armadillo “J# vi /boot/uboot env.d/no prompt (1]

t bootdelay % -2 ICERET BT & T u-boot 7OV N EEMELLET
bootde lay=-2

[armadillo ~1# persist file -v /boot/uboot _env.d/no_prompt 9

" /boot/uboot _env.d/no prompt’ -> ’/mnt/boot/uboot env.d/no prompt’
[armadillo ~J# fw _setenv -s /boot/uboot env.d/no prompt (3]
Environment 0K, copy 0

[armadillo ~]# fw printenv | grep bootdelay (4)

bootde lay=-2

(~ o R )

 10.210 uboot_ env.d AV 7477 71 ILDFI

AV T4 7774 ERLET,
77 A I EXKEIELET
EREESAHE T,
ESANLEREHERBLET,

mkswu /\—3 3> 4.4 DIEDRETY, MERIGEIEI 7Y 7T7—MUT
<&y,

[ATDE ~]$ sudo apt update &% sudo apt upgrade

ZxH(&. /usr/share/mkswu/examples/uboot env.desc Z&&(C L T
=1 AR
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rM10.71. 7—hA—%—%ZEIL RT3,

DERIC u-boot DFT7 AL k%

TEUIBZEAY. u-boot 7OV 7 KT lsetenvy ¥ Tsaveenv; #FE
fTUTH. /boot/uboot env.d/00 defaults [c k> TEENT Y 77—k

DERICUEY hEehFxRT,

00 defaults @7 71 JLiE Base OS O—ZPTEHF NI EEEHDFT
DT, ZEELEDFEEIIHNO T 71 I 2E>TEHRELTLEE W, 774

JWIETZILT7 7Ry NMETHUEEZNXET,

00 defaults ICHDEH=EHD

T77AINCHEREVIIBGEIRZDT 7 ILDELITIED XTI,

FEX u-boot DIRBEZHZ LU TICRULE T,

% 10.12 u-boot DEELBELH

REZTH

A

F7AILNME

console

aAVY—=ILDOFTNA R/ —RE, UART DIR—L—hEZIEELE T,

ttymxc1,115200

bootcount

O ERUET, DRI 1 &b, EEICKKRT IEICT
VIOUAYREINFET, 1——F > RD bootcount —E X A%E
Eahd&, COEEFTIT7ZENET, ZOEHI "bootlimit"Z iz 1=
BERO-INY I ULET, O—IL\vIDFEMIcDWTIE M13.1.4.
A—JL/\y o (UANRY—=); ZBRLTLLIEI W,

1

bootlimit

"bootcount" @O —)LI\y 7 &2 fT5 ULEWMEZIBELE Y,

bootdelay

RFE-—PICEBBIZDODF—ANZRHOBEEREL X (B
o ROERBABERERFETT,

-l F-ANOBEICESTRFE-RNICEBLET,
-2 F—ANOFEICESITRIFE—RICEBLE A,

image

Linux I—XIAX—=I T 7 )LD/IXXATY, "mmcdev' TIEEZ I
T INA ZD, "mmepart" THEESN/N—T 123 >vDIL—hT«
L7 NUDSDEN/NKZATIEELEY,

boot/Image

fdt_file

DTB 7 71 ILDI/RRATY, "mmcdev' TIRE I NI=T /N1 XD,
"mmecpart" CIEESN/N—FT >3 vDIL—rFo LIV NIDS
OEM/INZXTEELET,

boot/armadillo.dtb

overlays_list

DT overlay D% ET7 7 1 ILDI/KRATT, "mmedev' TIRES Wiz T
INARAD, "mmepart" TIEEIN/N—T 13 >YDIL—~Fa L
I hUDSDHENM/IZATIEEL £, DT overlay DFFHHIC D WTIE.
M10.12.4. DT overlay IC& B HAINYA Ry #BBLTLLES L,

boot/overlays.txt

mmcautodetect

mmc 7/\41 2D BEMRHIEREO BN/ BN EEBELE T, yes ZIEE
UTfciBED . u-boot BEEEN X i mme T/81 AN EEIRVIC
mmcdev & UTHAINET,

yes

mmcdev

"image"®"fdt_file"TIEESI NI T 7 M ILHAEEL TH S mme T/
ARADAVTYIRZIBELET. 1VTvIRE mme T/RA XD
TIGIERDED T,

- 1: microSD/microSDHC/microSDXC f1— R

- 2: eMMC

"mmcautodetect”ic yes BMEE SN TWBIHEIF. u-boot DECE)
Rlc EE=ZEINET,

mmcpart

"image"¥"fdt_file" CIEESIN 7 7 ILAEREL TH .
"mmcdev' TIRE S NTc mmec TNA AD/NK—F 1 Va3 VvESEIEE
U9, "mmcautodetect"ic yes HMEES N TWSHBEIE. u-boot
DOEERFIC EEEINET,

mmcroot

W=hT77ANIRTLDPEEENTWETNA R/ —R&E XDV
RAT7>a3r%EIEELET, "mmcautodetect"|c yes BMEESI N T
W2i5&E. u-boot DREENIRFIC EEZESINET, overlayfs BNIEL

HEBEL R R 2IBEDH B DT, ro DI/EIRFEBELLRVWTL LI,

/dev/mmcblk2p1 rootwait
ro
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RREXK B E] F7#I)ME
optargs Linux 1—XJLECEIRE/NS X —F ZEE L E T, "quiet"ZHIBRT 3 quiet nokaslr
AV —IIICEEATHNHEASND K SICHRD FITH. ELENRFHE
MR AED FT, nokaslr ZHIBRT % &, KASLR(Kernel Adress
Space Layout Randomization)B’E#1 & & D Linux 71—=RJLDIR
B7RLAZEEN S VT LMEEINFET,

loadaddr Linux I—XRILDRAM ICO—REN2YEBF7 RLAZEELE T, 0x40480000

fdt_addr DTIBARAMICO—REIN2ZYEBF RLAZEBELET, 0x45000000

overlay_addr DT overlay ®7—7Eig e UTHIEEI NS RAM OB 7 KL X% 0x45020000
BELEY,

10.11.7. Network Time Protocol (NTP, v bTJ—2 - 4L - 7O K3JL)
Armadillo Base OS Tl& chronyd Zf#->TW%E T,

FIAIINDHE ((HERTZH—/N—1E) (F /etc/chrony/conf.d/ (cH D, ZTEMHIC /etc/atmark/
chrony.conf.d/ D7 71 )L b5~ IAHFE T, /etc/atmark/chrony.conf.d & L2 KU IC /etc/chrony/
conf.d/ EAUT77AINBDERET7AINEBVWTHELLZET, T7AIWMNDT7AILETREFRVLSIC
O EI,

B ZIE. NTP H—/X—DERE L servers.conf [CEEFHSINTEI DT, TEI BR(LIC/etc/atmark/
chrony. conf.d/servers.conf D7 71 JLICEEHUET :

Carmadillo “J# vi /etc/atmark/chrony.conf.d/servers.conf (1)
pool my.ntp.server iburst

[armadillo ~1# persist file /etc/atmark/chrony.conf.d/servers. conf (2]
[armadillo ~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

10.211 chronyd @3> 7 « 7 ODEEH|

AV 7407741 %EDET,

77N ERELVLEXT

chronyd —EX = HBEEL XTI,

chronyc THUWH—N—DERAI N TWE I EEERLET,

10.12. Device Tree Zh AYNY1 XT3

at-dtweb ZFIFH LU T Device Tree Z H XA I XA XF D AHE%BELET, at-dtweb TlE. Web 7
T EDY U RIEIET Device Tree D7 7 A ILEERTZIENTEEXT, AL XDORRIGIL
R —7x—X(CON11, CON12)TY,

10.12.1. at-dtweb D1 > X k=)L
ATDEQ I at-dtweb /Sy —Y %AV A R—ILULET,

(-~ o)
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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

10.12.2. at-dtweb D#CEh
1. at-dtweb OCEIFILE

at-dtweb OEENEFBIT DICIE. TRAIMNYTELEOT7 7V 5—=23>0 AT LY =)L)
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 10.212 at-dtweb DiZEIFHHA

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

[ATDE ~1$ at-dtweb

1. MR—RDFEIR
R—RZEBIRLET. Armadillo-loT_G4 ZEIRL T, TOKy £V U v I LET,
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Board selection x

Selecta board

Armadillo-640

Armadillo-610

Armadillo-loT_A6
O Armadillo-loT_G4

Cancel OK

10.213 /R— FEREH

2. Linux 1—xI)L7« L7 K DER

1.

Linux 3—XILTF« LI NUERBIRUET, AV T4 F2L—Y 3 ViFHD Linux I—XILT«
LYKNUERIRLT, TOKy #OUv o ULET,

Cancel Root directory of kernel source Q “

O BEEVET 7 )L 4 fratmark | linux-5.10 [

@ R—L

¥ Fovo-g

0 RFaxXVk ) Documentation 16:16
- e

= [ LICENSES 16:16

6 B &

+ {DIBAR

16:16
17:03
17:00
17:02
16:16
Bfs 17:05

10.214 Linux 1—XIL7« L7 b U EREE

at-dtweb D/X\— 3> A 2.7.0 IEDIHFEIE. Linux A—XILY —ZAD
IN—2 3> vE.10.112-r0 XUE%. mkswu ®/XN\—3 3 > (d 3.15.at.6 L

EaERLUTLIEEW,
at-dtweb & mkswu ON—I 3V FUTOIATY Y RTHENRNBZENTE
£,

[ATDE ~1$ ~/mkswu/at-dtweb$ dpkg -l at-dtweb mkswu

FEE=(U)FRERB/ (1)1 >~ R =L/ (R)HEIRR/ (P) ST HIRR/ (H) {RiF

| KEE=(N) &/ (1)1 v R b—ILiF/(C)F%E/ (V) B/ (F)RREXRK/ (HH1 VR
=L/ W) M) AFEL/(T) MY ARE

|/ T5—=2=(Z)E/ R EFBA VA= (REE, TS5 —DAXE=-EE)

[/ %&#l N=Yav TFT—%F0F A

- - - -

ii at-dtweb 2.7.0 all Device Tree editor for Atmark
Techno products

ii mkswu 3.15.at.6-1 all build SWU images for armadillo
base 0S

at-dtweb DIEEIET
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at-dtweb HMEEIL. RD &K S ICHEINRRENE T,

@cgDISVMfxT:- | Device Tree editor

Device Tree Editor

By default, most of the exterr ‘madillo-loT Gateway G4 board are configured to be used as GPIOs.

This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, I2C 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-highiighted
ones. Repeat for all the desired features and click "Apply configuration” when done. To remove a feature, right-clck its pin

Available features Armadillo-loT Gateway G4

X 10.215 at-dtweb ZENEHA

Linux A—XJLiE, FRIICAVY 74 Fa2L—Ya >y ESNTWLWBIRENHD
F9, AV714Fa2aL—Ya>vOFEICDWTIE T10.7. Armadillo ®Y
= Thox7%ZEILRT D) Z22BULTLIESIV,

10.12.3. Device Tree 2 h XY <31 X

10.12.3.1. #EEDZEIR

KEBEDEIRIZ, Ry J7& ROy 7TITWET, BEEA LD TAvailable featuresy MSERIC LW
BEEE Ko v 2 L. BEARIO TArmadillo-loT Gateway G4, OHEBICE{LLizEYIcRkAOYFULE
9, Hl& LT CONTT 8/10 E> % UART3(RXD/TXD) ICEREULE T,

AIHEEEMNMBRENTVWRWE VICIE GPIO OEEMNEIDHETENET,
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Available features

Armadillo-loT Gateway G4

CAN
ECSPI
12C
PWM

UART
I UART3{RXD/TXD) Ld I

UART3{RTS/CTS)
UART4{RXD/TXD)

UART4{RTS/CTS)

Properties

10.216 UART3(RXD/TXD) ® RS v &

Available features Armadillo-loT Gateway G4

CAN
ECSPI
12C
PWM

UART

Properties

K 10.217 CON11 8/10 E¥~OkAY 7~
10.12.3.2. E5 & DHER

BEARIOD TArmadilo-loT Gateway G4, ICRAY ZUTRELIEEYZEI Y v I T D EEFTED
RRINFET, EOEVHNEDEBICHBLTWEDI ZMHERIT DI ENTEET,

#Hl& LT UART3(RXD/TXD) DESEZHERLE T,
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Avallable features Armadillo-loT Gateway G4

Ir
[
[ ] [

CAN
ECSPI
I2C
PWM

UART

Propertles

10.218 E5&DHE

il

13

BEEYZEVV YIS EBEADRRICED KT,

=

10.12.3.3. 7A/XT 1 DERE

WS OO DEEBEICTONT A ZREIT DI ENTEEXT, BEARID "TArmadillo-loT Gateway G4
IBIRU e £V ) v U925 E&, BEETD "Properties; S 7O/NT 1 %8RI B2 ENTE
E

flle LT CONT1 19/27 E>d 12C5(SCL/SDA) @ clock_frequency 7O/NX7 4 ZREL X T,

CAN

Armadillo-IoT Gateway G4

ECSPI

12C

PWM
UART

2

clock-frequency = 100000

Apply

X 10.219 70T 1 DFRE
RELTONTFERESESBICIE TApplys 22U v I LET,
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Available features Armadillo-loT Gateway G4

Lo [ |
e

CAN
ECSPI

12C

PWM
UART
clock-frequency = /100000

L

K 10.220 70O/\7 1« DIRF

10.12.3.4. B4BEDHIER

2T OHEBEEEHIBRYT 21551, BIEmAL®D "Reset configurationy #27 Y w7 ULET, HEES & ICHI
B9 25 BEARID TArmadilo-loT Gateway G4, Y%/ YU v LT "Remove; %7
Uy ULET,

Device Tree Editor e £ Resst configuration

By default. most of the external pins on your Armadillo-loT Gateway G4 board are configured fo 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-loT Gateway G4

CAN

ECSPI

Properties

c o =
> = W5
3N =

10.221 £ TOHEEDHIER
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Device Tree Editor

By default, most of the external pins on your Armadillo-loT Gateway G4 board are configured fo 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-IoT Gateway G4

clock-frequency = 100000

Apply

K 10.222 12C5(SCL/SDA) DHIBR

10.12.3.5. Device Tree D7 71 ILDERK
Device Tree D7 71 )L Z=4EHT % (CiE. BEALD Save; 27 Yy o ULET,

Device Tree Editor 3 G Reset configuration

By default, most of the external pins on your Armadillo-loT Gateway G4 board are configured fo 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 expoert 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-IcT Gateway G4

CAN

ECSPI

PWM

UART

X 10.223 DTS/DTB D4R

at-dtweb M/X\—3I' 3 vic &> T Device Tree D7 7 A ILVEBDOTE TEEINELZD £9,

. )\—=Y3Y 26.2 KEDEA

UTOEHEKLSBXyE—IUhKRENSE, DTS 8KV DTB OEMIFTET TI,
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Device Tree Editor £ Reset configuration

Device Tree editor

By default. most of the external pi

This tool allows you to edit this co Device tree built!

Drag a feature you would like to €; but only in the white-highlighted

ones. Repeat for all the desired fe]

CAN
ECSPI
12C
PWM

UART

Properties

10.224 DTS/DTB O&RISE T
EILRAHRT 95 &, arch/arm64/boot/dts/freescale LT IC DTS/DTB AMEKES N TWE T,

[ATDE ~/linux-5.10]$ ls arch/arm64/boot/dts/freescale/armadillo iotg gd4-expansion-interface.dtsi
arch/arm64/boot/dts/freescale/armadillo _iotg g4-expansion-interface. dtsi

[ATDE ~/linux-5.10]$ ls arch/arm64/boot/dts/freescale/armadillo iotg g4-at-dtweb. dtb
arch/arm64/boot/dts/freescale/armadillo iotg g4-at-dtweb.dtb

- I\=3Y 3> 270 UEDEHE
LUToOEELSBXvE—IMNKRREINDE, dtbo 77 MILE LW desc 77 M ILDERIZTET T,
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Device Tree Editor

Device Tree editor

By default, most of the external pi

This tool allows you to edit this cor

Drag a feature you would like to
ones. Repeat for all the desired fed

ex|

Available features

[2C5({SCL/SDA)

12C6(SCL/SDA)

Properties

@cgDISMFXT:- | Device Tree editor

Device tree overlay copied to /home/atmark/mkswu/at-dtweb-Armadillo-
16T_Gé/armadillo_iotg_g4-at-dtweb.dtbo, SWU description file /home/at
mark/mkswu/at-dtweb-Armadillo-loT_G4/at-dtweb.desc ready to be used

ave s Resst configuration

but only in the white-highlighted

X 10.225 dtbo/desc DERSET

at-dtweb ®/N\—I 3> 270 LIETIE. EILRPNETITZER—LFT ¢ L7 ~YUTD nkswu/at-dtweb-
Armadillo-IoT G4 7« Lo hVUlc, DTB overlays 7 71 JL(dtbo 7 71 Jl)& desc 7 7 1 ILHVERKRS
nh%xxd, Armadillo-loT =k DU 4 G4 KIKICEZADIHZEIX. mkswu IV RTdesc 771 /LD
5 SWUAX=IEERLTTZ Y TTF—RLTLEEE L,

[ATDE ~1$ ls ~/mkswu/at-dtweb-Armadillo-IoT G4
armadillo iotg g4-at-dtweb.dtbo at-dtweb.desc.old
at-dtweb. desc update overlays. sh
[ATDE ~1$ cd ~/mkswu/at-dtweb-Armadillo-IoT G4

[ATDE ~1$ mkswu at-dtweb. desc (1)

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

Enter pass phrase for /home/atmark/mkswu/swupdate. key:

update preserve files.sh

(1) SWU A A=V ZHERLEY,

SWUAX=IZFES7y 77— ~OFIE 110.10. Armadillo DY 7 D0z 7%7y 77— K93,

2ZRULUTEE W,

10.12.4. DT overlay IC& B HRINA X

Device Tree I& "DT overlay, (dtbo) Z{EHd 5 & THEBRTEET,
DT overlay Z#HB925 & T, BED dts OEFHHEEMICAD DDFHIRET dts DEETLHL

TERVWREZITOZENTEXT,

/boot/overlays. txt (C fdt overlays % dtbo B THREYT %I & T. u-boot HiLEEFICFD DT

overlay Z@E D dtb &#EELTEHLE T,

B D DT overlay ZFESBEIIUTOFDL S ICAR—IATHF 7 7 ILEZ%ZZEHIT DI ENT

IR

269



Armadillo-loT =k 7 x4 G4 BH/~Y =27 )L Howto

[armadillo “J# 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 ~1# reboot (3]

D (HBg)

Applying fdt overlay: armadillo iotg g4-nousb. dtbo 0
Applying fdt overlay: armadillo iotg g4-swl-wakeup.dtbo

: (EE8)

[armadillo “]# cat /sys/firmware/devicetree/base/regulator-usbl-vbus/status; echo
broken 6

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

10.226 /boot/overlays.txt DZEEH|

(1] /boot/overlays. txt 7 7 )LIC Tarmadillo_iotg_g4-sw1-wakeup.dtbo; ZEMULET, 77
TIDFEELVBWSSFFRICERL TSN, 2OT77CILOFMICDOVWTIE 110.12.4. DT
overlay IC& BN RINA X, ZSRULTLLEIL,

@®  /boot/overlays. txt ZREL. Fv ITF—hDBATHRELET,

©® overlay DETOREHICHEELE T,

(4] U7V —=ILDFZEIC, u-boot ICLB A Yy —I %R TETET,
(5

(6

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

swl-wakeup H5BICHE > TWB I E 2R TEET,
10.12.4.1. #4tLTW3 DT overlay
LUF® DT overlay ZAHAEL TWET -
- armadillo_iotg_g4-nousb.dtbo: USB O&ERZYID £9,
. armadillo_iotg_g4-sw1-wakeup.dtbo: SW1 DEKRERZEMICLET,

- armadillo_iotg_g4-con10-arducam.dtbo: arducam 71X % MIPI CSI-2 T 9 2155 TfE
BLiEE W,

- armadillo_iotg_g4-con10-imx219.dtbo: Raspberry Pi [l7 D imx219 1 X Z% MIPI CSI-2 T
BRI 2maICSERCIEE WL,

- armadillo_iotg_g4-con10-ox01f10.dtbo: OMNIVISION @ OXO01F10 A X > % MIPI CSI-2 T
BRI DIEEICERLLIEE VL,

- armadillo_iotg_g4-lte-ext-board.dtbo: LTE £/ CEHEMICERLE I,
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10.12.4.2. hZXZ <4 X LTz DT overlay D{ER

at-dtweb TIEHIGTERBRVWEEZTWWERICHR Y YA X UTz DT overlay Z1ERT 5 Z & TH
TEFY,

overlay Z{EB 952 & T, SHDT7 Y 77— KT overlay SN2ED dts ICEENH > THEHEW
ICHEBIN/EITET,

1. M0.72 Linux i—x/ILZEILRT B, ZZRLUT A—RILOY—XAI—RZRHELET,

2. VY—RXF LU KNYUD arch/armb64/boot/dts/freescale/armadillo iotg g4-customize.dts Z=fF
EULET,

make ARCH=arm64 CROSS_COMPILE=aarch64-linux-gnu- dtbs T DT overlay ZEJL R UL E T,

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

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

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

/dts-v1/;

/plugin/;

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

#include ”imx8mp-pinfunc.h”

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

1
&iomuxc {
pinctrl pwm2: pwm2grp {
fsl,pins = <
MX8MP_IOMUXC SPDIF RX PWM2 OUT 0x186
>
b
4
[PC ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-Llinux-gnu- dtbs (3,
D (&RB])
DTC arch/arm64/boot/dts/freescale/armadillo _iotg g4-customize. dtho
D (&)

[PC ~/linux-[VERSION]]$ scp ¥
arch/arm64/boot/dts/freescale/armadillo _iotg g4-customize.dtbo ¥
armadillo:/boot (4

armadillo_iotg gd4-customize. dtho 100% 551 207.5KB/s  00:00

[armadillo ~]# cd /boot

[armadillo /boot]ff 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
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" /boot/overlays. 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]
1 (&8)
Applying fdt overlay: armadillo iotg g4-customize. dtho

10.227 DT overlay Z{ER 9 %6l

RELEA—RILDY—RXFT1 LI NJICADET,
dts 771N ERELE T, ZDHITIE pwm2 Z SPDIF_RX (CON9.28) E>Z=EMICLET,
DT overlay ZEJLRULE T,

EILREn7 71 )L% Armadillo ICAE—UE T, ZDOBITIE scp ZFEVWE LA, USB K
54 7T —% SWUpdate THAEE T,

overlays.txt ICZ® DT overlay Z0— R 2K SICREEHLF T,

7710 KFEIELE T, DT overlay I& swupdate_preserve_files D77 )L M FEEE S
TWRWEz6, SWUpdate TEH T 21551509 swupdate_preserve_files HFH L T2 LN,

BEtE L T, u-boot DHAT DT overlay A"O— RSN TR EZERLET,

10.13.eMMC OF—%YUFT>> 3y

eMMC [EEIC NAND Flash XEU M S#EREINET/\1 X T9, NAND Flash XE [CIFEZAH
LTHhS 1 EHNS SFEFREORIBT—IDNFHAEHINBVWEBETIIRITTUESAREENHD £,
Z DR, BEHIIRITTELLL TF—IHFHRWNESIE. eMMC AREST ECC (Error Correcting Code)
EFRAUTT—Y%ZTELET, ULHh L. STENTERWIEICT—IDMEITTULESHBEHHDET,
ZDlch, —EEVWTHLSREBBEFABLRY, SROREBETIHAT 2BEDT—IXATlE. F—5RFHH
BNICERTOHAENREICRD XS, BRMOBRICIEIT—YDHRAHUVLIEBEETL. TOT—Y D5k
HHEUMEBETF—F Ty EROET,

Armadillo-loT =~k 7 24 G4 I[CEHD eMMC ICIZREBBETF— I M 5iHH S NBWRETH > T
b, T—HUTFTVIVaVEEFNICITOBEZREHL TWET,

O 066 00600

FHUWMIERICDOWTIE T10.13.3. EEMALRICEAT 2EMIBHR, Z=SRU
TLEE W,

=

1013.1. =5 UFT>>a VDORE

F—H1)F>yavik Jetc/conf.d/micron_emmc reten EWS T 7AILICEDLNTCEE.
use_system_time ICK > TUTD 28D DEEZRULE T,

x®1013 F—5 VT3V DEE

/etc/conf.d/micron_emmc_reten initiating condition
use_system_time=yes Linux 28 U fekeicaiElo Y 7> vh s 1 HUERBL T
W 5% 3
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/etc/conf.d/micron_emmc_reten initiating condition

use_system_time=no (default) Linux #2&1 U =k ICEEIBERT %

INTHEIFETULF U,
LUTREEFHEDYRTLAHKRK T,

/etc/conf.d/micron_emmc_reten
use_system_time=yes

NTP RTC
(time) (time)
| W (
systemtime
self refresh feQIStEF
SET_TIME (CMD49) (Gme)
Micron
i.MX8M plus e.MMC v5.1 or later

/etc/conf.d/micron_emme_reten
use_system_time=no (default)

self refresh
cnl+24H SET TIME (CMD49)

A
Micren
i.MXgM plus e.MMC v5.1 or later

Secure Smart Report (CMD56, arg=0x39)

register
(ent)

X 10.228 *—%7 YUY VHEBKNIYH—DFR
use_system_time ZEB#IC LIS —45Y VavOEEAELUTICRULED,
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h t3 =12 +48h
i2 +24
t2 =t + 90000 e !
1+ 43200 t1 + 86400  }(25h) 2+12h . .
Clock * (24h) ' : ' '
resource ( ?h) ! 1 ! !
t1 i : : : l
i f [l i 1 1
' - : : P
1 ! 1 1 1 1
1 1 1 N 1 1
1 : 1 N I 1
[ ! 1 . 1 ! t
System . . fl
power state |_OFF ON OFF ON OFF ON |  ordf ON |
1 1
eMMC 1)+ v b B 60sbLid] eMMC QU Ly MEE | 1R |
SET_TIME 2% k2 FIRAlAE DEHFFEIE ' '
SET_TIME :
(Ch_ﬂDfl-Q) I Ava\'\ab\4 Unavailable érlm Unavailable vailab Unavailable Qvailab\% Unavailable |
A T T t3
1
| Yty FEETS
) 24h B mLE
emmc ' ! v BEINGL
internal reg. ! 24hiRICEBIIC 1 2
MERBRFTREING | 26 T<nsbiTIEY ; X X
v : : : ! Lo
1 ! 1 1 1 1 1
| ! | | i | 1
IJ 1 kl . | : t
< 24h > e gh————— !
§ LELEREETE AL g §
Self refresh Self refresh Self refresh

K 10.229 F—%UTF>>a >k~ H—DEES

1013.2. EDEULLKTFT—HYVTV I a vV ORHEREMET SICiE

Micron Technology hg#t9 % emmcparm EWSY—IILZESZ&ET, T—FUT> a3 >V Df
SHERAERIT DI ENTEET, HEHBERE U T eMMC REBICRESI N TWD DIEEITEIR. RIKE
TETEHOLAY VY —E. BEDT—YYUT I a VLBOEENHD I, ROFIET. emmcparm
ZfE>TeMMC DEREER T DI ENTEEFT, TOV—ITET—FITVIYavVNEBOI L%
e)IL7)70Lya EMUET,

1. emmcparm 2%V >O—KR3 3

LT OBRFERN SRFTD emmeparm 25 7V A—R9 %, I—HF—EFENIDEICKDFT,

emmcparmhttps://jp.micron.com/search-results?searchRequest=%7B%22term
%22%3A%22emmcparm%20%22%7D

/ NZa7)UEBRRRTIE 5.0.0 ZFIALELE

2. NyT—Y%ZzRHT S
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[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

10.13.3. RELKICEIT B &IMTER

FERITR TR

CITRETFTF—=HIITryaveaEHNICE ZRSEBEDEKRICDOWTEHFMICERBL £9, Armadillo
TEHEALTWE eMMC ik, =7 VT vy a Yy =BENICETIDENTES TEILT7YTL Y
Vo) ERENDHEENEE INET, RITMNIA—RF2BEDSEEE5NEEIRTEEXT, OTP D
feh—EREITZDELTETEETA, COREIIBERFIC TeMMC WESL YR FEE ATV RICADS
NICEZLEBELTT BUEBBLTWE EETT S 2RELTVWET,

1. Uty hRICERETIS

2. eMMC RERL Y RHMEE IV Y RICANSNIEZLRLUTT BULEEBL TWS ERITI S
2DFREDZE. BILUTL Y Y aEENRTEI NS I TORNIBUTDOEREDTI,
1. RAKCEL>TeMMC BN\=KRDz7HULLRBYT7rD 77Uty hEhd

2. —EKM (delay 1) BlAIC, KRR SH5 SET_TIME (CMD49) & g2 IV > KD eMMC I

EiTEIn3
3. eMMC Jy hrO—FF. NAOBIFREXEHT S

4. eMMC Oy hA—FF. 7A RILICTE>THS—ERRE (delay 2) B ULIRICEILT VT LY

Ya1%ERITID
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- ECCIZ—REDIFT—NULEWME (2) ZBATcEILICHLTOAEILTIYTLYYa%2E
79%

Armadillo TOEILT7 V7L v 11488 E eMMC NDREREIIULTDELED T,
% 10.14 Armadillo DF—%7YUF> Y3 vV DORE

setting value description

RTC ON eMMC REBL Y R4 DfE& SET_TIME
DOEZHERLTEILIVTLY Y21 %ER
EE

Delay 1 60s Utwv hEOD SET_TIME B31HAMHE

Delay 2 100ms 74 RIERZEOEILT V7LV aE
TERTOENEHE

/ HFUWBREIAUTZZRUL T LS 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

NA7BAYDYA hDREEFENDEICED T,

10.14. FEFZ 7V Tr—>avaRT19 %

CDETIEH. PYM—=—IFT 7 /DPRHBITBZTEFZ IV —2 3 VICDOWTHRALET, TE7 Y
T—=2avRBGUI 77T rTHBiH. TARATLAZERLTWSRENHDET, TEF
TVTr—23vz2RTI2LPOAVTFAA—=IELT, Py MNR—0FT7/PRRETZIVTFA
A=—IZRELTVWEYT, O A=JIICELTIEF T1043. 7Y =0T /DREIT DA A—Y
ZfE>S) ZZRULTLIEE W,

Fre. Xy T —=IDA4YAN=)ICIEFT 7 #IL KD tmpfs DBRENDBRVND T, H5H U abos-

ctrl podman-storage --disk T podman @ X kL —>% eMMC (ZYIDEBEZ TSI W, BRI D5
fe5d tmpfs ITR-> TLEE W,

10.14.1. A>T F=ERKT 5
FTEFZIVG =3 yvaRTI20000TFE2UTOLSICERULE T,

FEFZIVS—avidGUI 77U -3y THhdliedH, £ITTRIT Ny TRIEBLZIIENT DZNED
HOFEI, T ZTIE weston ZiREILE T,

[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/armadil lo-demo—experience
add volumes /sys /dev /run/udev /opt/firmware
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add _volumes cache:/var/cache/armadi l lo-demo-experience
[armadillo ~1# podman start demo app

Starting ’demo_app’
b984a8cdf88539c32241618baf45651c92ab9318d82e1a7fbf2ad4cOcba315efd
[armadillo ~]# podman exec -it demo app bash

[container /]#

10.230 FEF U —y 3 v ERTT 2HD0 IV T FHERH
10.142. FEFZ 7V =23y 0 F v Z2icgd %

TEF IV 0F v LET, BROTEFZ IV r—a v EorFE7Z 7V o—> 3
VIVFYHLERTEXRS, COTEFXSVT—3rIUFrid GUI ZJL—ALT—2 & LT Flutter
ZEALTWET, TEFZ 7V I—yayIYFvyDY—XO—R&, apt source TSI I &EMNT
EF7,

[container /]#f apt install armadillo-demo-experience
[container /J]# demoexperience

10231 FEFZ VT —23 Y3 VF v DR
UTDESBT7TTr—arvhiEgLET,

Armadi llo Demo Experience
Multimedia
Board
Machine Learning

FEDY—RA—FIEUTFOIYY K% ATDE THRITFBIETMETEEY,
[ATDE9 ~1$ apt source armadillo-demo-experience

ERAIOATTUDSEEBUCWTEFZ TV T —2 3 v 2R VKT,

Armadi Llo Demo Experience
Tensorflow Lite

FEDY—RI—KREUTOITY K% ATDE TRTTBZECRETIET,
[ATDE9 ~1$ apt source armadillo-demo-experience
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Armadi llo Demo Experience

object detection
NPU % {58 L it 7€

o

’
FEDY—RA—FIEATFOITY K% ATDE THT$ 5 I ETRETEEY,
[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,

K10.15 FEZ IV —ya VvEaED D ICHhER/IN—-I 3V

Ry or—3I% BHEN—-Y 3y
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

10232 Ry T —IDN—=Y 3> zERIT 3

N—I a3 VDG %EmIzLUTWRWESIIE., apt update & apt upgrade
ERITLTTZ Y TIT7— b ZITo>TLEE L,

10.14.3. mediaplayer

mediaplayer [FENBZBET D77V Tr— 30T, H264, VP8, VP9 TI Y I— R I nicEiE
77 THNIE, BEOTI—RIC VPU DBMEDNET, File XZa—m5, BELWEIET 71U

278



Armadillo-loT =k 7 x4 G4 #H/E~Y =27 )L Howto

ZBERTDIENTEEXT, COF7TUT—raviE, GUI ZL—ALT—7 &L T wxWidgets ZfEFH
LTWET,

1] MediaPlayer wxWidgets Sample -

File Controls Options Debug Help

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

10.233 pulseaudio D >~ R k—)L & EED

10.14.4. video recoder

video recoder (& gstreamer ZER U THXTNS DR ZIRBE T DI ENTEEXT, ZDH,
DT IVr—yavHEERT SHIciE. Armadillo RMEICH X S 2 FEHRTI2DENH D £T, HX
SHERINTWS & Video device DIBEE THAZERBIRTEDLSICHBDET, I ATERIRL.
Start RZ Y&\ LRV 1 Y RUDNKRREINITEDEBREINE T, P S Tr—2a >y EDTFIAMRY
J RlclE, Start RYVEFUZE = ICHENT % gstreamer DAY Y RERRLTWET, 7FA K
My 7 ZADABIFF—IR— R THREAETT,. COF TV T—avid, GUI ZL—LT7—2&0LT
wxWidgets ZERAL TWXT,

279



Armadillo-loT =~V x4 G4 BHEY =27 )L Howto

NAUVREDAATRETCARBICEFHZRE LIcWEEIE. T10.14.3. mediaplayer; #ZBULT
pulseaudio Z#EIL T IZE LY,

10.14.5. led switch tester

led switch tester (& Armadillo &{&_E® LED & SW1 %> 7 U —3 3> T9, LED R V%
9 Z & T Armadillo K{ELED LED D 24T - B T ZERIT B ENTEFT, Armadillo K{ELED
SW1 2z 377U =23 >D SW1 BDDRRIDNZEINT DI EZHERTEXT, D7 TYT—
Yavik, GUI Z7L—L7—2& LT wxWidgets ZERLTWET,

10.14.6. rtc tester

rtc tester (& Armadillo &AL ® RTC XU THRDRES K VBENTA 27 7V r—>3 > T
To WLV —ENSHMZEZED, Time ICRELLWEZIZAALIE. Set /Ry V&I & RTC I
ZOHBNRESNE T, Get Ry VZiHT &, BEDODHRKZ RTC hSFHmHAHT TUTr— 3> ki
RMEnhExd, 2OF7 7V —ravigk, GUI 7L—ALT7—72 &L T wxWidgets Z#ERLTWET,
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RTC TESTER VIEW.

10.14.7. object detection demo
75774 —>3>TY, NPU

object detection demo (A X FH 5 DBURICT U THERBHEZ TS
ZEALUTWSORERICHETHZITAET Y. BEDOAAIICIIFRHEL cPEzBECHUAT KRR S 1.
ARICIERBLUIMED IR ERATHIRREINET, COF7TVIT— 3V IidEREBEDOS1T 5
') & LT TensorFlow Lite ZFERALTWEY,

EEY BH1IC. BEL Python 2475V %EA YA N—ILTBRENHDET,

[container /]# pip3 install pillow

X 10.234 pillow O >~ A b—)L & #2ED

Object Detection Demo

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

10.235 EFATFT/IN1 ADEE
(1) --camera_id DEZREICEDLETEELEXT,

10.14.8. pose estimation demo

pose estimation demo [FAAX T ICMS> Tc A\MDOZEBZHE L TRRI D7 U —23 2T, NPU
ZEAL TV cHERICEBHEZITAX T, HEULEBRIAYOLICERTRTRENE T, 2D
F7VT—oa v dlmEED >4 75 & 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

10.236 EFAT/INA ADEE
@ -camera_id DEZREICELETCEELET,

10.14.9. image segmentation demo

image segmentation demo [EAAXZITHS> T AID "TAME LU TRBE S NICBB(EI AV RN =
HELTRRIZ 7SIV —23 2T, NPU ZFERAL TWSIcOERICEREEZITAE T, HEL
FEHEBIEAYDEICEDEBETCERTRRINET, CO7TVT—yaVidBREZEDOZ177 )
& LT TensorFlow Lite Z{ERLTWE T,

Image Segmentation Demo

FPS(inference only): 13.77

CDTFIVT—oaVEAAXATTNARELTT 74 LT /dev/video2 ZFERLEYT, HEVLWDER
BICK>THIDOAAXAZFTNNARICEKELEWESIE. UTOT7 74N EZZEELTLEE W,

[container /J# 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]

X 10.237 EFTATNA ADEE
@ -cameraid DEEBEICEDETCEELET,

10.14.10. super resolution demo

super resolution demo (E7 X 5 DIERDFRER 50 x 50 E7 EILD#EE%Z 200 x 200 2 #)LIC
RIRE% EIFTRRT D BRI 77U — 3> T3, NPU ZFEARL TWBHEEICBREREITA
£, D7 TVIT—yaVIidBmMEBED S 7> & LT TensorFlow Lite ZERAL TWET,

EEA L FafEmEET 200 x 200 E7 ILICIEA UK. BEEA THBEE& 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
()

-{"Machine Learning”:[{

()

- {

"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]

10.238 EFAFT/INA ADEE
(1) -—-camera_id DEZRBEICEDLETEELX T,

10.14.11. hand estimation demo

hand estimation demo [FHh A ZICR> e AMIDFIEZHRH LU TEFDEEEFOERERFICRRT
327 7)—3>T%, NPU ZFERBL TWAIcOBERICFEBREEXTAET., BEULFEOMESEE
BRIEFED LICERTERREINET, COF7TUTr—y 3 VIdEmEED >+ 7> & LT TensorFlow
Lite Z#ERA L TWEX T,

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

K 10.239 ETAT/INNA ADERE

(1) -—-camera_id DEZREICEDLETEELX T,
10.14.12. screw detection demo

screw detection demo [FAA FICH >RV ZRE U TEFDEBRERRNT D7 YT —2 30 TY,
Fle, BEHOKRZESIHNASXIDRIZHD, ULEWMEULTTHNIXTRE. FRUNEERTHEEZH L
9, FRE/NSGA—FFOATYY RS A V3 TIEERHETT,

NPU ZEBR LU TWBeHERICRIYDBREZETAE T, REURXIOEEIGTRI D LICERTERR
EnEd, COT7IVT—yaVidEmEED 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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Armadillo-X2 board.”
H]
}]

””

"source”: "”,

”screenshot”: "screw_detection_demo. png”
"compatible”: "armadillo-x2”,
"description”:

"This is a simple screw detection application that uses NPU on the

!

(1) ZDITDEINT A—

10.240 &

Y74 TDEE

FeBEITZHIET, 77V T—avDEHHEKLEXT, R/INTX—F
DOFMIF R 10.16. RIBHETED/NTA—YDFM 2SRL TSI,

£ 10.16 XIBRBTED/INS A —5 DM

RTX—5% =17

camera_id EFH@‘% NWXSHEIBELET, /dev/videoN @ N [CHBY L &

conf_thres Al 73\*/ ERBUBEDLEVMETYT, ZOEUTOEED
WEIERY EHBEINFEF A,

jou_thres RIBHOBRUNEBICFERT /XA =TT,

len_thres ROWRIEBWRIDEREXRETETET,

visualize_score

L*L%?’E‘E_g—é& Al b\*/tfugﬁbﬁj@fgﬁiﬂiﬁbiﬁ-o

visualize_length

INZEETDE. RYODRESZHBLFTT,

10.15. SMS =#IAH9 %

Armadillo-loT =k D x4 G4 (&, 3G/LTE €Y a1—Jl ZFRA L SMS DEZEZTSIEMNT
%i@“o SMS DixfE. Z{EUfc SMS DIERE & VHIBR: £ D#gEIE ModemManager @ mmcli ¥
YRTISZTENTEXT,

AETIE mmcli AY Y RTD SMS OERAEICDVWTEHRBLEY,

10.15.1. FIHAERRE

SMS MFEBAgER SIM Z#HE AL T Armadillo-loT “ —ho x4 G4 DERZAND &
ModemManager DA B R FIEAREZ TV, SMS BFIAETREICED T,

SMS OREIFBENICITONE T,

' 10.241. SEEFRE,

IR ANV RZZETL, EEBXREZTVWED,

[armadillo ~]# export LANG="ja JP.UTF-8”

X 10.241

10.15.2. SMS Z%{E9 %

SMS Z{EE Y B I,

X 10.242. SMS O1ERL

SREXE

KR ANV REETULED,

[armadillo ~J# mmcli -m 0 —--messaging-create-sms="number=[%{ELEBEFES], text=" [SNS &xz]"”

10.242 S

MS DEEL
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SMS DFERRICEINT B & UTDLSIC SMS HSHRRENET, SMS BSILEERICERLE T,

Successfully created new SMS: /org/freedesktop/ModemManager1/SMS/[SMS HS]

X 10.243 SMS &5 DOHER

¥ 10.244. SMS D%(5, ICRIAVY RZETL, SMS XEFZTVWET, [SMS&HS] ICiE. SMS
DIEREFICR RS NcESZIEELE T,

[armadillo “1# mmcli -s [SMS &S] --send

10.244 SMS D3xf§

10.15.3. SMS #%{E9 %

SMS ZX(E R geRIRARD S Armadillo-loT ¥— ko 4 G4 I SMS Zixf§9 25 &. Armadillo-loT
T—hUzA G4 IFEBMIC SMS ZRELET,

Ffc. EC25-J DREA kL —YIC 255 # SMS ZR%EF L fcRREET Armadillo-loT ¥—h o 1 G4
I SMS Z3%fE LTcHBE . Armadillo-loT — kD 1 G4 FREZITVWEE A,

SEETSICIF. EC25-) OWER b L—VILREL TV SMS ZHIRYT 2. DR ML —JIT
BETDILENHD KT,

10.15.4. SMS —&E%XRxI9 %

™ 10.245. SMS O—&%X/Rx) DAYV RKREZETITDIET, SMS —EEZRRTEZET,

KEM "(sent)" E>TWBHDAEE LT SMS T "(received)” &> TWEHDHRE LT SMS
TY,

[armadillo “J# mmcli -m @ —-messaging-list-sms

Found 7 SMS messages:
/org/freedesktop/ModemManager1/SMS/0 (received)
/org/freedesktop/ModemManager1/SMS/1 (received)
/org/freedesktop/ModemManager1/SMS/2 (received)
/org/freedesktop/ModemManager1/SMS/3 (received)
/org/freedesktop/ModemManager1/SMS/4 (sent)
/org/freedesktop/ModemManager1/SMS/5 (received)
/org/freedesktop/ModemManager1/SMS/6 (sent)

X 10.245 SMS O—&&RR

10.15.5. SMS ORAZRTT %
SMS OWBZEFTRT 3ICi3. B 10.246. SMS OHBEHRF, KR AVY RERFTLET,

[armadillo “J# mmcli -s [SMS &FS]

Content | number: XXXXXXXXXXX
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| text: hello world

Properties | PDU type: deliver

| state: received

| storage: me

| smsc: FXXXXXXXXXXXX
|

timestamp: XXXXXXXXXXXX+XX

X 10.246 SMS ODABZRT

F= L1 SMS [FEBIIC 3G/LTE EY 2 —LORER kL —JIFEENET, Armadillo-loT 4 —
RY 1 G4 ICEH#HEINTWS, EC25-) &, BK 255 4% T SMS #R%E T2 2 ENEETT,

SMS ORABZRRUIED Tstorage: me, &, 3G/LTE E Y2 —ILORWER kL —IIC SMS H'
RESNTVWBZEEZBHRLTWETD,

Tstorage: sm; &FRRINBE. SIMA—RKRDIX KL —VIC SMS MMRESNTWET, SIM A—
RORAKNL—VICREFETES SMS OB SIM h—RICE>TEGBDFT,

ARL—=YILREZNTWVS SMS (&, Armadillo-loT ¥— kU x4 G4 OFRZVIMIL THT—FH
RESINFT,

10.15.6. SMS ZHIBR9 %
SMS ZHIBT BIciE. " 10.247. SMS OMIER LRI ANy REEFTLET.

[armadillo “J# mmcli -m @ —-messaging-delete-sms=[SMS HS]

10.247 SMS DHIER

10.15.7. SMS ZftD A ML —JICBEIT S

SIMA—RDAKL—YIc SMS #8893 5ciE. "™ 10.248.SIM h—RDX KL —YIc SMS %
B IcRI IV REETULED,

[armadillo “J# mmcli -s [SMS &S] --store-in-storage="sm”

10.248 SIM A—RDX kL —YIc SMS =%

3G/LTE EY2—I/ILOWNBA ML —VIC SMS #8E9 3iciE. X 10.249. 3G/LTE EYV a2 —)L®
AEAML—YIC SMS 288, ICRITIAVY REETULET,

[armadillo ~]# mmcli -s [SMS &S] —-store-in-storage="me”

10.249 3G/LTE €Y 2—ILOARBA L —YIZ SMS Z8&)

10.16. #&#R LAN TRXY N —J &8I %

ZDETIF. Armadillo-loT ¥— k7D 1 G4 WLAN EFI/LICEH TN TWS WLAN + BT JV/RE
Va—)lZE>TRABRY h—T =0V ZRBHI 20 =8N LET,
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10.16.1. #&#R LAN 7 72 RIR—A1 > b (AP) [CERT 3

Armadillo-loT #*— k¥ =« G4 WLAN EF/LE FHE LT, R LAN AP (6T 27555 % 35
L&,

LUT &, WPA2-PSK(AES) @ AP [C#E#td 261 T, 2 TlE. AP @ ESSID % [essid]. /XX 7
L —X% [passphrase] &R ULE,

[armadillo “J# nmcli device wifi connect [essid] password [passphrase]
[armadillo “1# persist file /etc/NetworkManager/system-connections/[essid]. nmconnection (1]

10.250 42 LAN AP ([CiE#d 3
(1) RET 7AIVEXEALT B2 & T, Armadillo EEIFFICEEIMIC AP ICERIT D ESICHRDET,
- nmtui Z{FERAUTEEIT S

nmtui EWSY—ILEFERTZETFRANILI—HS—A VI —T 1 —ATEREXITOIENTEET,

Larmadillo ~1# nmtui

10.251 nmtui &9 3
RANSNIEEAERLTEHRENTRAET,

Activate a connection &R UZFE 9,

-+ NetworkManager TUI +--+4

Please select an option

Activate a connection

|
|
|
|
|
set system hostname |
|
|
|
|
|

+

|

|

|

| Edit a connection
|

|

|

| Quit
|

|

Wi-Fi (mlan0) O TFIlcRREN2 AP —BOHFIS, FERULICWEDZERLET,
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Ethernet (eth@) <Activate>
* Wired connection 1

Ethernet (ethl)
Wired connection 2

Wi-Fi (mlan@)

RRSNICBEET. BHROLOD/IATL—XZ2AALET,

Ethernet (ethf) Tl <Activate>
* Wired connection 1
Ethernet (ethl)

——| Authentication required by wireless network ———

Passwords or encryption keys are required to access the
wireless network ' '

Password [

<cance > HiIY

‘ || s L I <Back> ‘

ANREIC OK £ T LEHENET,
10.16.2. ##R LAN 7 7€ RRA1 > K~ (AP) EULTREYT S

Armadillo-loT =k x4 G4 WLAN EFI/ILZ R LAN AP & UTRET 2 A EZHALET,
AP ZET BITIE hostapd &EWSY 7 D7 &, DNS/DHCP #—/\T%%% dnsmasqg &W>Y 7
Moz 7ZERLET,

hostapd & dnsmasq (& Armadillo Base OS ICT7 AL TA YA N=ILFEH ETRD>TWB T2,
AVAM=IMEEEIRETYT, 1 VA RM=)ILETNTWRWEEIE, Armadilo Base OS #&#H/\—Y 3
VICEHFLTLLEE W,
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PIOCARAY NE—RK (AP) & RTF—Y 3 VE—NRK (STA) ORKFA

[ETEXH A, Armadillo-loT “— kU 41 G4 WLAN EFI)IL%Z Fi &
U TER LAN AP [TEHE LIRS, hostapd ZEEENT B & S REVHIIL
BT TLIRE W,

10.16.2.1. hostapd ZfEH U THRET %
- bridge 1 >4%—7 —X%ZEMT %

NetworkManager T bridge 1 % —7 . —X (br0) ZEMULEXT, REFIC IP 7PRLABERELE
T I TIE192.168.1.1 ZEREL TWE T,

[armadillo “J# nmcli con add type bridge ifname br0
Carmadillo “J# nmcli con mod bridge-br@ ipv4.method manual ipv4.address "192,168.1.1/24”
[armadillo “1# nmcli con up bridge-br0

[armadillo “]# persist _file /etc/NetworkManager/system-connections/bridge-br@. nmconnection (1

[ 10.252 bridge f ¥ 9 —7 1 — X% ERT 3
Q@ HETFAIINEKELULET,

Ffc. NetworkManager D77 4 )L MRRETIFERMIIC mlan0 DX F+ >V Z{T>TWET, AF ¥
VAL AP OMEEREASE S TUE 5726 mlan0 = NetworkManager OEBENSHA UL ET,

[armadillo “# vi /etc/NetworkManager/conf.d/90 disable mlan@. conf
[device mlan@]

match-device=interface-name:mlan0

managed=0

[armadillo ~]# persist file /etc/NetworkManager/conf.d/90 disable mlan@.conf
[armadillo “]# nmcli d set mlan@ managed no (1)

10.253 mlan0 1 ~ % —7 £ — X% NetworkManager DEEHNSHNT
(1) nmcli T NetworkManager #YJ X9 — M3 ICRELE T,

conf.d/00 disable ap.conf 7 7 £ JLIC K » T FT 7 #J)JL kT

/ hostapd MERT 21 > 5 —7 £ — R (uapl) (& /etc/NetworkManager/
NetworkManager OEENSHALTED £,

- hostapd ZEET %

hostapd DEET 71 ILDFEFZ & UTHAREL T#H S /etc/hostapd/hostapd. conf. example Z IE— U
THEALERT,

[armadillo “1# cp /etc/hostapd/hostapd. conf.example /etc/hostapd/hostapd. conf
[armadillo “1# vi /etc/hostapd/hostapd. conf
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hw _mode=a ‘)

channe =44 9
ssid=myap 0
wpa_passphrase=myap_pass ‘)
interface=uap0
bridge=br0

wpa_key mgmt=WPA-PSK
wpa_pairwise=TKIP
rsn_pairwise=CCMP
driver=nl80211

country code=JP

ctrl interface=/var/run/hostap
ctrl interface group=0
disassoc low ack=1
preamble=1

wmm_enab led=1
macaddr_ac =0
auth_algs=1

ignore broadcast ssid=0
wpa=2

ieee80211ac=1
ieee80211ax=1
ieee80211n=1
ieee80211d=1
ieee80211h=1

logger syslog=-1

logger syslog level=2
logger stdout=-1

logger stdout level=2

o

[armadillo “]# persist file /etc/hostapd/hostapd. conf (5
[armadillo “J# rc-service hostapd start (6,

[armadillo “]# rc-update add hostapd (7,

[armadillo ~1# persist file /etc/runlevels/default/hostapd ()

10.254 hostapd. conf ZiRET 5

5GHz THhnid a . 24GHz THNIE g ZRELF T,
FRITZ2Fv VRILEERELET,
FEENSERT Z2HDERD SSID ZRELET, ZOFITIE myap ZFREL TWET,

FHEHISERIT DLODDERED/IRTL—XZHRELET, ZDFITIE myap_pass ZHREL T
WX,

BETFAINZEKFILLET,

hostapd Z#&&I L X I,

Armadillo E&FFIC hostapd M EEINICEH END L DICLEXT,
hostapd BENCEIDRE Z Kb UE T,

00006 006000

=Ju==a

- dnsmasq ZHEI

dnsmasq OFRET7 71 ILZ L TORAB TR L /etc/dnsmasq.d/ TICEBULE T, 771 ILAIKE
BT, MEFIE .conf ELTLEE W, 2T dhep.conf ELTWET,

293



Armadillo-loT =k 7 x4 G4 BH/E~Y =27 )L Howto

[armadillo “J# vi /etc/dnsmasq.d/dhcp. conf
interface=br0
bind-dynamic

dhcp-range=192. 168.1.10, 192.168.1.254, 24h @

[armadillo ~1# persist file /etc/dnsmasq.d/dhcp. conf (2]
[armadillo “1# rc-service dnsmasq restart (3]

X 10.255 dnsmasq ORET7 71 L ZwET 3

Q@ FEICEDYTZIP7RLRADEREE Y —ABBEERELET,
(2] RET 7 A I EXKEILLET,
(3) dnsmasq ZHEEE L FX T,

hostapd & dnsmasq DFEEISE 7. FHEM S hostapd. conf TEHRELTz SSID &/XR 7 L —XT#
mTEEY,

10.163. L—5 EULTKRET %

Armadillo-loT —hk 7 =1 G4 WLAN ET/ILZIL—F EUTHREL TARRY hT—JIC#ERT 5
AEZHALET, TITREARBRY hT—7 Dl UT—RANBA VT —X Y hZRELTVWE T,

10.16.3.1. fE#R LAN lIcE U fci8am S Ethernet @ETA VY —X v MNMCERT S

Armadillo-loT 7 — k7 4 G4 WLAN EF/LZ &R LAN AP & UTRRE L. AP (ITEH U FiEH,
5. Ethernet(ethO/ethl) ZALTA VY —XR v NMCERI DA EEHBELET,

AT, T10.16.2. iR LAN PV EARA Y~ (AP) EUTRET D1 Z2ZRBUTAP OREZTT
SETLLLESE W,

- ip_forward #8&%Ic T %
=5 EUTHRES BB cic, ip_forward ZBRICLE T, sysctl DERET 71 IILEZLUTOAR

TYERL /etc/sysctl.d/ FICEEBUE T, 777 INZIFEETITH. ILEFIE .conf ELTLIEE W,
Z ZTl& router.conf ELTWET,

[armadillo “J# vi /etc/sysctl.d/router.conf
net. ipv4. ip forward = 1 ‘)

[armadillo ~1# persist file /etc/sysctl.d/router.conf (2)
[armadillo “J# rc-service sysctl restart (3]

10.256 ip_forward Z=E%hlc T %
Q@ 1\ IKHRELFXT,
@ RETFAINEXEALLET,
© sysctl zBEEBULCREZRBRSEET,

. iptables Y Y RT NAT #5%E9 3
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[armadillo “1# iptables -t nat -A POSTROUTING -s 192.168.1.0/24 -0 eth® -j MASQUERADE (1]
[armadillo ~1# /etc/init.d/iptables save @
[armadillo ~J# rc-update add iptables [3)
[armadillo ~1# persist file /etc/iptables/rules-save /etc/runlevels/default/iptables (4]
10.257 NAT 2R E9 3
(1) CITHREITDIPZPRLADERY NT—U8BIE AP ICRRELILBEDEEHLETLLE L,
@ iptables DFREERFLET,
(3) H—EXZBHMICLET
O FEULLREZ7ALEXELLET,

A9 % Ethernet 1 ¥ —7 xt—X % ethl & UTcWEE I,

53

10.16.3.2. Ethernet fllIciEH U 73 SR LAN BEHTA VY —XR vy MNCERT 3

RET TR, AP ZEB U TFHRZERIT DEFENSA VI —RY MERI DI ENTEET, #&

Wo

iptables OREMRFIC -0 ethl & LT

Armadillo-loT '— kU = G4 WLAN EF/L® Ethernet(ethO/ethl) ICHEHE L oSR5SR
LAN Z#H UL T YT -y MMcEERT 27 EZ25HBLET,

- ip_forward ZE%ICT %
X 10.256. ip_forward ZE%Ic T %, EEEDFIETHRELXT,
- bridge 1% —7 1 —X%ZEIMLT ethO & eth] ZEID LTS

[armadillo “J# nmcli con down "Wired connection 1” (1)
[armadillo “1# nmcli con down "Wired connection 2”
[armadillo “J# nmcli con add type bridge ifname br0 (2]
[armadillo ~J# nmcli con mod bridge-br@ ipv4.method manual ipv4.address “192.168.1.1/24” bridge. stp
off ©
[armadillo “J# nmcli con add type ethernet slave-type bridge ifname eth@ master bridge-br@ 0
[armadillo “J#f nmcli con add type ethernet slave-type bridge ifname ethl master bridge-br@ 6
[armadillo ~J# nmcli con up bridge-br@
[armadillo “J# nmcli con up bridge-slave-eth®
[armadillo ~J# nmcli con up bridge-slave-ethi
[armadillo ~1# persist file /etc/NetworkManager/system—-connections/bridge-br@. nmconnection (6
[armadillo “1# persist file /etc/NetworkManager/system-connections/bridge-slave-eth@. nmconnection
[armadillo ~1# persist file /etc/NetworkManager/system—-connections/bridge-slave-ethl. nmconnection
10.258 bridge IC ethO & ethl Z&IDYT3

(1) FI7AIKNTEELTWES ORI Y3 V% down LET,

@  Dbridge 1Yy —T7x—R=EERLET,

(3) YERL U 7= bridge-brO ICEED IP P RL XA ZEREL STP ZEMICLET,

O ethO % bridge-brO ICEID Y TE T,
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(5]
(6]

eth1 % bridge-brO ([CE|H K TET,
TNZNORET 71 )Lz Kb LUE T,

- dnsmasq Z&ET B

dnsmasq DFRE 7 71 ILZLITORBTER L /etc/dnsmasq.d/ FICEEULE T, 7 71 ILAIEE
BTIH. IRFIE .conf ELTLEE W, T dhep.conf ELTWET,

[armadillo “J# vi /etc/dnsmasq.d/dhcp. conf
interface=br0
bind-dynamic

dhcp-range=192. 168.1.10, 192.168.1.254, 24h @

[armadillo ~]# persist file /etc/dnsmasq.d/dhcp. conf
[armadillo ~J# rc-service dnsmasq restart (2]

o
(2]

- iptables ¥ > KT NAT %

10.259 dnsmasq OFRET 71 L ZHwET 5

EHRUCEBRICED YT IP 7RLADEHE ) —BABERELE I,
dnsmasq ZHEiEE LU XTI,

RET B

K

[armadillo “]# iptables -t nat -A POSTROUTING -s 192.168.1.0/24 -0 mlan@ -j MASQUERADE "
[armadillo “J# /etc/init.d/iptables save (2]

[armadillo “]#f rc-update add iptables (3]

[armadillo “]# persist file /etc/iptables/rules-save /etc/runlevels/default/iptables (4

(o)

10.260 NAT Z&REY %

CITHRETDIPTZRLRADERY NT—27 88 bridge-brO ICERELEHD EFLE T LI,
iptables DREZRFLX I,

Y—EXZBMICLET

REUVCREZ7 7MLt LET,

- AR LAN AP [CHEt9 5

r10.16.1. R LAN 77 ERRA >~ (AP) ICE#R T %1 ERRDOFIET, R LAN 77 EXRA
/I\ Ljfjﬁbig_o

WRET T, ethO/eth] R— M ICHEIBRZHEN Y 5 S IR LAN BEHTA VY —X v MERI B 2 &
MTEFXY,

10.17. e D Armadillo DEEZHITET 3

;@ETLJ Armadillo Base OS #HE EE2HMAAE I —F —B RO RERFICRIIDEE S

742V —=)LT#H3 Tatmark-thermal-profiler; ICDWTBNULET,
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10.17.1. REAEDEEM

Armadillo [RF T EICHERESEENZRESNTVWEITI. TN51EH < £ THIZEEFICHEM
EHICOD AT TERAULCBEDELZTHD ., REARICIEBEOERDOFERAPHADEERLR E TRLE
DARY TBDICIRESBWEENH D FT, £/ Armadillo (Tl CPU Fzld SoC M EDREL
Icixd &, BEINICY Y RT OV —TILIvy MY OVEENEEH INTWEYT, TDH,
HEMICIE Armadillo ZHAAA TR R EZEREEREDORETEIEFSI DD, ERICEEZSTAILT
FERARKED CPU X1 SoCEENEDIREFTENDD, U—TILI vy NT I VIR SBRWHEHE
NDOBZHENGHD X,

Armadillo Base OS #£&H& & T, #ffFdD Armadillo DEEREEE#EEBEL CSVERXTHAT
% atmark-thermal-profiler ZFBT 252 ENTEETDT, BEANEICRIITEZIENTEET,

10.17.2. atmark-thermal-profiler z4 > XA k—JLF %

atmark-thermal-profiler (& apk /XY o —I TREEINTWHRI DT, apk add IV RTA VX
N—=ILg 2 EHEEETT,

[armadillo ~]# apk upgrade
[armadillo “1#f apk add atmark-thermal-profiler

10.261 atmark-thermal-profiler 21 > XA =)L 3%

9 %Y—ILTY, atmark-thermal-profiler (&, fth®d apk /Sy or—I'&
FERIC persist_file -a AY Y RTKFEMICTA Y AR —=)LULTEL Z EHH
BETT A OF DREDZHIC Armadillo HESI L TLWSE eMMC AD
ETZ AP ZHRITBHD T, Armadillo ZHAAATEEFDERKRFICEINU T
FFERICLUTRLLS ZERHEBULEE A

If atmark-thermal-profiler (&7 /\y 7' (&) AE TREBRZ NEXR U E

atmark-thermal-profiler ZXiEMIC1 > X ~—ILT 2HEF. ERAKIC
FHTHIBRL T IEE LN,

10.17.3. atmark-thermal-profiler 51T - {£1t9 %

'Xl 10.262. atmark-thermal-profiler 232179 %, ICRI AV RZX{TI S & T, atmark-
thermal-profiler B&{EzR®BL £,

[armadillo ~1# rc-service atmark-thermal-profiler start

10.262 atmark-thermal-profiler 22179 %

'Xl 10.263. atmark-thermal-profiler Z{£1t9 %, [CRI ANV RZX{TI S & T, atmark-
thermal-profiler K&z {E1LL X T,
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[armadillo “1# rc-service atmark-thermal-profiler stop

10.263 atmark-thermal-profiler Z{£1L9 %
10.17.4. atmark-thermal-profiler HHDT 2077 71 )L = R T S

atmark-thermal-profiler (&, 1 > X k—JLE#H S5 BBNIEEY CPU &7, Load Average &
EDFEHE 30 T 1 EQFEATES. /var/log/thermal_profile.csv ICIBEE LU TWE XY,

[armadillo ~1# head /var/log/thermal profile.csv

DATE, ONESHOT, CPU_TMEP, SOC_TEMP, LOAD AVE, CPU 1, CPU 2, CPU_3,CPU 4, CPU 5,USE 1,USE 2, USE 3, USE 4, USE
5

2022-11-30T11:11:05+09:00, 0, 54, 57, 0. 24, /usr/sbin/rngd -b -p /run/rngd.pid -q -0 jitter:buffer size:
4133 -0 jitter:refill thresh:4133 -0 jitter:thread count:1, /usr/sbin/chronyd -f /etc/chrony/
chrony. conf, [kworker/1:3H-kb], podman network inspect podman, /usr/sbin/NetworkManager -n, 22,2,2,0,0,
1 (&B8)

10.264 OV 7 71 ILORBHI

thermal_profilecsv D 1 THRIRAY FITTI, KFllc>DWToHBEE TR 10.17.
thermal_profile.csv O &5 DFEH) ICREEH L X,

% 10.17 thermal_profile.csv D&% DERAH

Y& B!

DATE ZOIOT—YBBHEKETY, "F-B-HTREIM+5M LY —V" OFATHASNET,

ONESHOT ZOFMN T DITOTFT—FE, T—<Iv Yy NIV EED Y vy NI T UDNETINIRFICE
BaInfccEERLED,

CPU_TEMP AR SR® CPU BERRUET, BAIIECTY,

SOC_TEMP SHAIRF SR D SoC BEZRUET, BAIF'CTY, BERL > TIIERIE T, ZDHFIFEAICK
DEI,

LOAD_AVE SHAIREAASEE 1 2D Load Average T,

CPU_1 FHAIRE R D CPU EAE 1 10 7OEXTY,

CPU_2 AR D CPU EAEK 2 O 7AERXTY,

CPU_3 EHAIRF =R D CPU EAE 3O 7OEXTY,

CPU_4 SO CPUBAE 4O T7OEXTY,

CPU_5 SRR D CPU AE S MO T7OEATY,

USE_1 SHAIRESR® CPU B 1 o 70+ X® CPU EREEXTY,

USE_2 SHAIRER @ CPU ERAX 2 Ao 7O X® CPU EREXTY,

USE_3 sHAlRE SR @ CPU HAX 3 M0 7O X® CPU ERETY,

USE_4 ST R CPU fERZE 4 () 7O XD CPU ERETT,

USE_5 SHARES® CPU ERR S5O 7O+ XD CPU EREXTY,

10.17.5. RERIERR DT
atmark-thermal-profiler ZEB L TESNOV 7 71 ILORABRZDTL THET,
10.1751. =X v v MUV REDHER
FH. FALTWS Armadillo M CTH—TILI vy DV TEINMERLTEEEXT, I T

l&. Armadillo Base OS ### L TW% Armadillo-loT ¥— kx4 G4 2l LET, HHOBEZET
ISBSNDERNBELRZGENH D EICEEL TSI,
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[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 @

B 10.265 B—< Lo v v D VBB DRSS (Armadillo-loT ' — kU = G4 Z#l(C)

1

(1) CPUDH—TILY vy R IVEBETY, SUCTRIESINTWLWEADT, 105CTH—<ILY v
KOV TBZENDMIDET,

(2) SoC DY —~ILI vy NTDVEBETY, TUCTRESINTWBDT, 1065CTH—TILY v v
KOV TBZENDMDET,

10.17.5.2. RERAERERDT 5 71t

atmark-thermal-profiler »’19 % 0% (thermal_profile.csv)id CSV 7 7 1 JLIRD T, RIEXRE
VIRTAYR—=MULTIZ 74T D ENAFRETT, Ihlck D Armadillo BMEFDREDZE(LHYH]
Bk, BonNdBEHREILARLPIKARDET,

¥ 10.266. Armadillo-loT 7— kY £ G4 TEEFULIRED Y Z 7, (& Armadillo-loT ¥— k7o
1 G4 £ T—7EHME atmark-thermal-profiler Z347 L THUS U 7c thermal_profile.csv & Google X
Ly RY—=RTTZ7LEHDTT, FlDIHIC, FTFRT stress-ng AN¥ Y RZETL T CPU I
BfE%ES5 2z, stress-ng Y Y REZELELTCPU & SoC DBENTINZDEFSZBOT—F T
—3-0

== CPU_TMEP == SOC_TEMP

65
60
55
50
g
i
o
L T
40
35
R g N N
TS e e S S S S o S S S S S s S s S eSS S S D S S S S T TS S S S S S
I I I B P T S N ot o s N W (P W
B % 7 o 17 7 2 0 (07 0% 8 % P 08 P P e 6 T 08 00 0% 6 7 o 0 P o 57 a0 00 S
PPN RN PN NN RN PR NN NP RN PN PN NN NN R NN PN
A AR OO OO T O 00 0 0 T O T O
RO O OV O OV O OV OOV OT OV OO O T OV OO O OO ORI O ST OV T OO OV OO S O OOV TS
S e N NN N NN N NS

10.266 Armadillo-loT — kU =4 G4 THIRUICEED T 57

727 Ot IEEE (C) T, EEIZBFE T, BVWRIE CPU DBE. HRWEIE SoC DEEEZRLT
WEd, cOrZ7&, MO1751. =TIy Yy NTDVEBEDOHESR, TEIEY—<ILIYv Yy T D
VIBEEZRHENSE, CPUICERENITETH>TH SoC DREIL 60 CHIBIFEEZTUNENST,
CDFEETEIK Armadillo DNEERNICENIZFERBZT > TLWEAHNZ VD EETHERETEED,
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10.17.5.3. CPU EHEDMHES:

atmark-thermal-profiler (&, BEEDRBERL T Tk < CPU FRXE CPU FERAXOEWVW O XRIC
DWTHEELTEHRLE T, CPU FEBXICDWTIE thermal_profile.csv ® CPU_1~CPU_5 7l &,
USE_1~USE 5 38R LT EE W, BIMICDWTEHL I % 10.17. thermal_profile.csv D&
FIDERA) ICEEF>TVWET,

—RAIC CPU FERENE<B5 &, CPUBEDEREGEL KD FT, 2Dk, AEULILERENS
WiE&IE. CPU FEREXROE\WOtXITEFE LT, CPU ZHEBKICHERALU TWBSER U RWILIEN TR
PRNTWRWHREZER I B 28I ITHLET,

10.18. Linux A—XILDXI S w2 a Ul &EEICATEY DRREZR
795

Armadillo (& Linux A—XIDBIZvaddE, DAVFRYTIANN—ICE>TIY AT LYY
AOYEEL, BEFHULET,

ZDEE, BEBICE>TAETYDABHRONTURSfcdh. T/\y THEHEICRZIZENH DT,

Z ZTlE Kdump ZFAB U T Linux I—XRILAT v a Uiz & EC X EY DIREE(vmcore) Z {R7F
L. vmcore Z#i 9 55 EZ BN ULET,

10.18.1. Kdump = I 9 % #1E
ZZ T Kdump OETRIBEZBEIT Z2FIEZHEBNLUET,
1. Linux 1—=x )L D*fE

Armadillo @ Linux A—XIZTF /NNy TRBRICEELX T, AT THBNITZ2ZDDOHAEDELESHM
EBIRL TLIEE W,

1. EILREHD apk /Ny —I%FET 25
LTodY Y REEFTULET,

[armadillo ~J# persist file -a del Llinux-at-x2
[armadillo “]# persist file -a add linux-at-x2-debug

2. Linux i—xILEEILRT ZHEE
UTFDESICA—RINLAY T4 F2L—aVEZTBLTLEEI W,

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@ FIviZzANEY
O FIvIENALFT
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M10.7.2. Linux h—X)ZEILRT B, 28RULT. ELRBLIVPA YA M—ILLTLES
(AN

2. NyT—IDAVAN—=)L
kdump-tools Zz1 Y AK—JLLUZET,

[armadillo “]# persist file —a add kdump-tools

3. BEZ7 7ML DIRE
Kdump ORET7 7 A ILERELE T,

[armadillo “1# vi /etc/conf.d/kdump-tools

# kdump-tools configuration

: (BBg)

KDUMP_KERNEL=/boot/Image (1)
#KDUMP_INITRD=/var/Llib/kdump/initrd. img 9

 (BBg)

KDUMP_COREDIR="/var/app/volumes/kdump” ©

 (BBg)

[armadillo ~1# persist _file /etc/conf.d/kdump-tools (4]

Q@ Lnux I—XIAX—=ID/IXAEIBELET,
O intrd FFALBZVWOTIOXY RO RNULET,

© vmcore ZREIBZTALIKMNUZEELERT, H7E< £H 30MByte L EDZEEFEDL D
27T,

O 771 EXKEILLET,
4. kdump-tools H—EZXDEML
EHEFIC. BEIRIC kdump-tools —EXZBMLT 2L SICLET,

[armadillo “1#f rc-update add kdump-tools (1)
[armadillo ~1# persist file /etc/runlevels/default/kdump-tools (2)

@ kdump-tools Y—E XD BB EFMICLET,
O 77 IIEKXGILLET,

5. Linux 1—XILEEEIF/NZ X —5 DIETE

Kdump THIEBS 2 XEY 1 X%, Linux 1—XILIEZENRF/CT X —% D crashkernel ICIEE U
£9, M10.11.6. u-boot DIRIEEHDHRTE) 2R L. BWIEZH optargs ZF/REL T LS LN,

BT OFITIE. Kdump THIFAT 2 XEY 4 X% 128MByte ICIEEL TWET,

[armadillo ~]# vi /boot/uboot _env.d/kdump (1]
optargs=quiet nokaslr crashkernel=128M 9
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[armadillo “]# persist file -v /boot/uboot env.d/kdump (3]
" /boot/uboot_env.d/kdump’ -> ’ /mnt/boot/uboot env.d/kdump’

[armadillo “]# fw setenv -s /boot/uboot env.d/kdump (4]
Environment OK, copy 0

[armadillo ~1# fw printenv | grep optargs= (5)
optargs=quiet nokaslr crashkernel=128M

[armadillo “]# reboot (6]

AV T4 077425 UET,

F7 4 )L METH B "quiet nokaslr"D# 3 ICEBML TWET, T 74 MENTETHN
. HIBRLU CHREEL D EE Ao

77 AN XKE L ULERT,
EHEESAHET,
ESANEERZERLET,
BEEL T, REZRMEEFT,

Q000 ©00

B ET, Kdump I 2%HIEE T T, Linux A—XRILDYY v ¥ 2 UcigEIC. Kdump
Ick > Tvmcore WMRGEEINZLSICHEDFU,

10.18.2. Kdump DENERERR
Z Tl MEIC Linux A—XILEIZ S v Y238, Kdump OEMEER%TSFIEERBNLE T,

[armadillo “1#f echo 1 > /proc/sys/kernel/sysrq 0

[armadillo “J# echo ¢ > /proc/sysra-trigger (2)

[ 19.295633] sysrq: Trigger a crash

[ 19.299079] Kernel panic - not syncing: sysrq triggered crash
1 (H8R)

[ 19.386503] Starting crashdump kernel...

[ 19.390426] Bye!

[ 0.000000] Booting Linux on physical CPU 0x0000000003 [0x410fd034] (3]

1 (&B8)

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]

1 (&B8)

[armadillo “J# Lls /var/app/volumes/kdump/202303101530 (5)

dmesg. 202303101530 dump. 202303101530 (6

SysRq ¥—ZHHMELL XTI,
SysRqF—D"¢c"IVY RERTUT Linux h—XRILZEV v ¥adtEEd,
Kdump ICIEE U Tz Linux I—XRILNT7—hO—%—ZRALITICEB L ET,
Kdump HYvmcore Z#E L zt4. BEINICBRZISHLE T,
ERESNfc 7 7 LR LE D,

0000
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(6) dmesg.[DATE] & Linux A—x)LO O T, dump.[DATE]i& vmcore T,
Armadillo OBEEHNTE T#. Kdump 0OV IcRRESN=T 1 LY bV (/var/app/volumes/kdump/
[DATE]/)h 5. Linux A—XRILHT 5w 2 UFIRRET®D vmceore W dmesg 2R T 52 ENTEXT,

vmcore BMRESINZTA LI RMNUB L. ZOF« L7 MNURICERE
N27 71 INAIKREINZHBIEROAYY RTESNTWET,

date +”%Y%m%d%Ho%M”

10.18.3. vmcore DR
Z ZTlE. vmcore DAARZHER I 2FIBZHBNMUL X T,
vmcore DB ZHERT B ICiE. RD 3 DNRETT,
- vmcore
- vmlinux
- crash OV Y R

vmcore (&, T10.18.2. Kdump D ENERESE ) TYER L 7= /var/app/volumes/kdump/[DATE]/
dump.[DATE] T%, vmlinux £& 0 crash ¥y ROERICDWTIE. UTDOFIEZSEBL TS,

1. vmlinux @O #%{&
RESHEL TWVWD Linux A—XILE—REICEIL RSz vmlinux ZBS L £ 9,

r10.18.1. Kdump %#FIE9 %%, TESES5® Linux A—RILERBIRLUIEHIC K > TFIEBHE
BODET, UTTHBBNIZZDDOAEDEESMZREIRL T EE LN,

1. EILREHD apk Ky T —JICEEFNTWS Linux A—RILHDEMEL TWBIHE

PToavy RZEETLTvmlinux ZEE UL E I, vmlinux (&, MANEDAVTFTFHETHE
9 % /var/app/volumes/kdump/ICECE L £,

[armadillo “1# cd /var/app/volumes/kdump/

[armadillo /var/app/volumes/kdumplf apk fetch Llinux-at-x2-dbg

[armadillo /var/app/volumes/kdump]f#f mv Llinux-at-x2-dbg-[VERSION]. apk Llinux-at-x2-
dbg. tar.gz

[armadillo /var/app/volumes/kdumplff tar xf Linux-at-x2-dbg. tar.gz

[armadillo /var/app/volumes/kdump]i#f ln -s usr/lib/debug/lib/modules/[VERSION]/vmLlinux

2. EIJILRUT Linux h—XILDEEL TWBBE
EJLR Uz Linux A—XILT« L2 MUETIC vmlinux DMERLES N TWE T,

[armadillo “J# Ls Linux-[VERSION]/vmLlinux
Linux-[VERSION]/vmlinux
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vmlinux %z /var/app/volumes/kdump/Ic AE—L T f2E Ly,
2. crash O< > RD¥(E

crash ANY Y RZFIATZAIC. T1043. 7Y NIY—0 T/ DPEBITZAA-I%FES, &5
U Tdebian A>T FZERL TS,

crash AV Y RAFATZESZ T4 AN Ea—Y 3y THNIE.
debian LN ZFB L THEBEWE T A,
=

UToavx>y R#=EfFUTTcrashzZz1r VA M—=JLUET,

[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 0

[armadillo ~J# podman start kdump

Starting ’ kdump’
8e7ad42534e3tb968dbf597d679246346ae4f766ac33ab0265008130a7bf7d11
[armadillo ~1# podman exec —it kdump bash

[container /1# apt install crash @

@ /RAK OS @D /var/app/volumes/kdump Z1YFFAD /mnt (¥ TV~ TBELSIC
BRELEY,
@O crashadvYREEO crash/\yvor—I %21V AN—)LUET,

3. vmcore OFER

TDaANY>Y R%ZEITUTcrash ZEE U X I, EENICKINT % & crash O 7OV 7 MHBFRRS
N. REEOBAZTSZENTESELSICEDET,

[container /1#f crash /mnt/vmlinux /mnt/[DATE]/dump. [DATE]

 (BBg)
crash>
crash @IV R—E(d, help VY RTHERTEET,
= crash> help

help DIICOATY Y RES5Z22E, OOV ROFMEERT
ZE2EI, HlELThbt AV ROFRISLUT DL SICHERTEX S,
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crash> help bt
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11. gEO

11.1. 8EAZICDWT

Armadillo-loT =k D x4 G4 TR AT ALANEANT 207 D0—8BIE. —MEI7& /var/log T« Lo
bUTE&<, /var/atlog T« L7 K UICHASNE T, /var/at-log & IL—hT7 7LV ZAT L
FRIDN—=FT 42 a2 ICB>TVWBDT, —h T 7MY RATLAICEBENRELIBETH, /var/at-
log D/X—F 1 Y3 VHEETHNIE. O T771ILEBMDEL T, FTEAZORTICHAYT 2 &h'T
=E7,

11.2. BEOJZBDO H

A7 7 74L& /var/atlog T« L7 N UKRIC atlog EWS 7 7 IILATIER SN TWED T, Zh
EEBDOTsLIKNJICOE—T32ETROEEET, L. eMMC LEDIL—F T 7AILY AT LD
BN TUEFVWEE TERWSEEIE. microSD A—RHSREITZETAV 7 7ML ZEDODEHT &N
TEEY,

113. 877147 4#—~<X v k

A7 74IORBIETFRANT—=TTHD, UTDESBT A=Y MNMIHBR>TWET,

BE armadillo A LRV #EE: AvtE—Y

M11.1 8EOQ7074—< v N
11.4. A A/IN\—F 143 >IicDWT

AJW®W A% TH5 /var/at-log T« LU b U ITlE. GPP T#%% /dev/mmcblk2gpl /X\—F 1> 3>
MYTYREINTVWET, 2D/N—F o Y3 VICHENRBEBENEELIIBEIE. /dev/mmeblk2gp]
D7 —%% /dev/mmcblk2gp2 [caAE—U. /dev/mmcblk2gpl (& FAT 77 A )L AT LTI #—
NYhEn&FET, CONR—T4YavOBEFz VI AT LAREBRICEENICETINES,
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12. BmiEHe

ARETIE. Armadillo-loT =k D 4 G4 THRATE 2 RBEHREDERICDOWTEHBAL X T,

12.1. SD 7/RR b

Armadillo-loT — kT x4 G4 ® SD /RAX ~ &, i.MX 8M Plus @ uSDHC(Ultra Secured Digital
Host Controller)Z=f|FA L TWX Y,

Armadillo-loT — kD 1 G4 Tid. SDA>%—7 z—X(CONT)HM uSDHC2 ZFJAL TWXY,
BB . AH— K% A7 microSD/microSDHC/microSDXC/microSDIO
- JXZ1@: 1bit or 4bit
. 2 — RE— R: Default Speed(26MHz), High Speed(52MHz), UHS-I (50MHz)
- N—=RF4 T MYR—b

AE—RE—RHMUHS-| E— RTEIMELHE. VCCI ClassB 1R 1&ZEHL
Dz, SD h— RO IHAE— KD DDR5O(FRAZ O 2~ 50MHz) (Il

[BREnXd,
TINA AT 7A4IL - /dev/mmcb Lk1
FEAEdT DY —XI—NK . drivers/mmc/host/sdhci-esdhc-imx. ¢

. drivers/mmc/host/sdhci-of-esdhc. ¢

Device Tree K& 2 X> . Documentation/devicetree/bindings/mmc/fsl-imx-esdhc. yaml
N

- Documentation/devicetree/bindings/mmc/mmc—control ler. yaml

Hh—x)A>vT4F2

L—y gy Device Drivers -—-)>
<x> MMC/SD/SDIO card support -—-> <MMC>
<%> MMC block device driver <MMC_BLOCK>

(32) Number of minors per block device <MMC_BLOCK MINORS>
*%% MMC/SD/SDIO Host Controller Drivers kx
<x> Secure Digital Host Controller Interface support
<MMC_SDHCI>
<k SDHCI platform and OF driver helper  <MMC_SDHCI PLTFM>

<D SDHCI OF support for the Freescale eSDHC controller
<MMC_SDHCI OF ESDHC>
kD SDHCI support for the Freescale eSDHC/uSDHC i.MX

controller support
<MMC_SDHCI ESDHC_ IMX>
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12.2. Ethernet

Armadillo-loT — k7 4 G4 @ Ethernet(LAN)(&. i.MX 8M Plus @ ENET (Ethernet MAC)& &
' ENET_QOS(Ethernet Quality Of Service)zfIHU TWE T,

Armadillo-loT ¥—hk 7 z+1 G4 TiE. LANA>%—7x—X 1(CON3)H ENET Z. LAN 1> %5 —
7z —RX2(CON2)AYENET_QOS FABL TW&E T,

LAN -1 > % —7 £ —2X 2(CON2)ix 10Mbps(10BASE-T)ICFEXIE T,
10Mbps TBEZTS>HEIE. LAN 1Y% —7 12 —X 1(CON3)% =7
<f2& Ly,

HERE - WIERE: T000Mbps(T000BASE-T), 100Mbps(100BASE-TX),
10Mbps(10BASE-T)

. BIEE— R: Full-Duplex(£ =), Half-Duplex (¢ —) []
. Auto Negotiation H#7R— k
- FrU7ZRAOYR— K
- UV IBREYR— K
BEJTSHY—XO—NR . drivers/net/ethernet/freescale/fec main.c
- drivers/net/ethernet/stmicro/stmmac/dwmac-imx. c
. drivers/net/phy/micrel.c
. drivers/net/mdio/of mdio.c
Device Tree K& 32 X> . Documentation/devicetree/bindings/net/fsl-fec. txt
b - Documentation/devicetree/bindings/net/imx—dwmac. txt
- Documentation/devicetree/bindings/net/micrel-ksz90x1. txt
- Documentation/devicetree/bindings/net/net/ethernet-phy. yaml
XY NT—=TFTINA4 X - ethd LANA1 Y5 —T7x—X 1)
- ethl LANA>Y5¥—71x—X2)

A—F)A>YT1F2
L—y3Yv Device Drivers -——>
[*] Network device support -—-> <NETDEVICES)>
[x] Ethernet driver support --——> <ETHERNET>
[*] Freescale devices <NET_VENDOR_FREESCALE>
<> FEC ethernet controller (of ColdFire and some i.MX CPUs)
<FEC>
[*x] STMicroelectronics devices <NET_VENDOR STMICRO>
<> STMicroelectronics Multi-Gigabit Ethernet driver

[117000Mbps(1000BASE-T) (& Half-Duplex (CFEXIETT o
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<STMMAC_ETH>

<> STMMAC Platform bus support <STMMAC_PLATFORM>
<k Generic driver for DWMAC <DWMAC_GENERIC>
<k NXP IMX8 DWMAC support <DWMAC_IMX8>
-%—  PHY Device support and infrastructure ---> <PHYLIB>

[*]  Support LED triggers for tracking link state
<LED TRIGGER PHY>
<x>  Micrel PHYs <MICREL PHY>

12.3. USB R A k

Armadillo-loT “— k7 x4 G4 ® USB /R X k(. i.MX 8M Plus @ USB(Universal Serial Bus
Controller)& & U USB_PHY (Universal Serial Bus PHY)Z#fFBUTWE Y,

Armadillo-loT ¥— k7 x4 G4 Tid. USBA>%—7 —X(CON4)HN USBT ZFAL TW&ET,
USB2 Icid "2.4.USB/\7, IERY USB2422 hEHENTLE T,

Bae . USB specification rev 3.0 ##L
- xHCl(eXtensible Host Controller Interface) &

- Br3X L — I Super-speed(5 Gbps), high-speed(480 Mbps), full-
speed(12 Mbps), low-speed(1.5 Mbps)

TINAC AT 71 - XTBYFNNAZADBZEE. T/INA X Z2BH U IEEZE T/dev/sdN (N (1’
amMsDEE) ERDFT,
O FNRALADBEIE. 770723 VIKIGUETNART77AILER
D%Ed,
FEd2Y—X1—NR . drivers/usbh/dwc3/dwc3-imx8mp. ¢

- drivers/phy/freescale/phy-fsl-imx8mg-usb. c

Device Tree R 2 X> . Documentation/devicetree/bindings/usb/dwc3-imx8mp. txt
N
. Documentation/devicetree/bindings/phy/fsl, imx8mg-usb-phy. txt

H—x)AvT 4%

L—y 3y Device Drivers -——>
[*] USB support --—-> <USB_SUPPORT>
<x>  Support for Host-side USB <USB>
*xx USB Host Controller Drivers sxkx

<> xHCI HCD (USB 3.0) support <USB_XHCI HCD>

k= Generic xHCI driver for a platform device
<USB_XHCI PLATFORM>
<*> DesignWare USB3 DRD Core Support <USB_DWC3>

DWC3 Mode Selection (Dual Role mode) --->
<USB_DWC3 DUAL_ROLE>

<> NXP iMX8MP Platform <USB_DWC3 IMX8MP>
PHY Subsystem --->

-%- PHY Core <GENERIC_ PHY>

<*> Freescale i.MX8M USB3 PHY <PHY_FSL_IMX8MQ USB>
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12.4. USB/\7J

Armadillo-loT 7'— bk A G4 ICi&. Microchip 8 USB2422 hEH N TWET, USB2422 (3.
M14.2.11.CON11, CON12 (iskA V¥ —7 —R)1 IKEHRSINTVWET,

tae . USB specification rev 2.0 %L

. B3k L — b high-speed(480 Mbps), full-speed(12 Mbps), low-
speed(1.5 Mbps)

BEd 5y —XI—NK . drivers/usbh/misc/usb251xb. ¢

Device Tree K& 32 X> . Documentation/devicetree/bindings/usb/usb251xb. txt
~

A—x)aAvT74%F2
L—y gy Device Drivers -—-)>
[*] USB support ---> <USB_SUPPORT>
k% USB Miscellaneous drivers sk
<x>  USB251XB Hub Controller Configuration Driver
<USB_HUB USB251XB>

12.5. UART

Armadillo-loT ¥ — kU 1 G4 ® UART (&, i.MX 8M Plus ® UART (Universal Asynchronous
Receiver/Transmitter) = fJBHL TWX 9,

Armadillo-loT ¥— k7 =+ G4 Tld. USB > 7JLZ#a IC(CP2102N/Silicon Labs)f#BE < UART2
[CEmENTWET,

TJ7A4—<vy . F—YEvbrR: 70or8EvY L

" - AhvT7EYRR Tor2EY k
- XU T 1 B8 or F or UL
- 70O—#l#E: CTS/RTS or XON/XOFF or 7 U
- F\RKR—L — ~:4Mbps
USB YV =LA Y% —7 x—X(CONB)Id 4Mbps THIAT B &N T
gi\‘ﬁ/‘.}o USB >U 7 )LZH# IC(CP2102N/Silicon Labs) D&RAR—L —
kY 3Mbps TH BT,
BEYdY—XI—R . drivers/tty/serial/imx.c
. drivers/tty/serial/imx earlycon.c
[l)\evice Tree K2 X> . Documentation/devicetree/bindings/serial/fsl-imx-uart.yaml
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TINA A7 74 YYFIAVI—Tz—2R FINART 74
UARTI1 /dev/ttymxc@
UART2 /dev/ttymxcl

H—x)A>vT 4%

L—y gy Device Drivers --—->
Character devices -——->
[x] Enable TTY ITY>
Serial drivers --—->
<> IMX serial port support <SERIAL_IMX>

<x> Console on IMX serial port <SERIAL IMX CONSOLE>
[*] Earlycon on IMX serial port <SERIAL_IMX EARLYCON>

12.6. HDMI

Armadillo-loT =k 7 x4 G4 ® 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)Z#JFB LU TWX9, LCDIF (&, LCDIF3 ZF#|HU X9,

Armadillo-loT — k7 =4 G4 (. HDMIJHT 4« A 7L A NDEREH KR, FEEHNDZE Y R—K
LTWEY, Linux TlE&. #h2h DRM(Direct Rendering Manager)7/\1 X 2, ALSA(Advanced
Linux Sound Architecture)7/\A4 XA & U TR B E&ENTEZET,

KEE(HERE - RARERE: 4096x2160 V)L
77)

- BARy NZOvVY: 297MHz

- ATZ7—T#x—~ v ;: RGB888(24bit)

- EFBAR ALy yT

FEEBELTVWTD, BREATEAWVESABHD £, RO VIC B (3
RIS THDE. BERENTEE A,

- DAR(Display Aspect Ratio)h' 64 : 27 £7zi& 256 : 135 D VIC

BeEEFRE - YY) VIO REEE: 32kHz, 44.1kHz, 48kHz, 88.2kHz, 96kHz, 176.4kHz,
7) 192kHz

- FrYURIE 2

- 7#—~w b:Signed 24/32 bit, Little-endian
TINAM AT 7 - /dev/dri/cardl (DRM)
1)

- /dev/fb0 (7 L—L/\y 7 7)

- hw:0 (ALSA)

CI7L—bNRy 77 FNAREVTHIATZZEHTEET,
BICEA-861 #1&® VIC O—R,
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TL—=LN\y T 7F7TINAXF T12.7. LVDS) &£HETY,

=

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

780
BEd5Y—XJI—NR . drivers/gpu/drm/imx/dw hdmi-imx. c
. drivers/phy/freescale/phy-fsl-samsung-hdmi.c
- drivers/clk/imx/clk-blk-ctrl.c
. drivers/gpu/drm/imx/imx8mp—hdmi-pavi.c
- drivers/gpu/imx/lcdifv3/lcdifv3-common. ¢
- sound/soc/fsl/imx-cdnhdmi. c
. sound/soc/fsl/fsl aud2htx.c
EFﬂﬂce'Tree RKFEaz XY . Dﬁcumentation/devicetree/bindings/phy/fsl,samsung—hdmi—
phy. yam

.- Documentation/devicetree/bindings/sound/imx-audio-cdnhdmi. txt

. Documentation/devicetree/bindings/sound/fsl, aud2htx. txt

Hh—xI)NA>YT4FaL—

IEV, Device Drivers -—-——>
Graphics support --——->
<x> i.MX LCDIFV3 core support <IMX LCDIFV3 CORE>
—%— NXP i.MX8MP HDMI Audio Video (PVI/PAI)  <IMX8MP_HDMI PAVI>
<*> Freescale i.MX DRM HDMI <DRM_IMX HDMI>
—%- Common Clock Framework -—-> <COMMON_CLK>
<x>  IMX8MP CCM Clock Driver <CLK_IMX8MP>
<> Sound card support ---)> <SOUND>
<x> Advanced Linux Sound Architecture --—-> <SND>
<%> ALSA for SoC audio support -—-> <SND_S0C>

SoC Audio for Freescale CPUs -—->
<*> SoC Audio support for i.MX boards with CDN HDMI port
<SND _SOC_IMX CDNHDMI>
PHY Subsystem --—->
—%- AUDIO TO HDMI TX module support <SND_SOC_FSL_AUD2HTX>
<x> Samsung HDMI PHY support <PHY_SAMSUNG_HDMI PHY>

UTOAVY RERTS 32 & THRBHNDESERILT 3T A TES
£

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

Larmadillo ~1# echo @ > /sys/class/graphics/fb0/blank

12.7. LVDS

Armadillo-loT =k 7 = G4 ® LVDS (&, i.MX 8M Plus @ LDB(LVDS Display Bridge)& & T
LCDIF(LCD Interface)ZzfIHL TW&E 3, LCDIF (&, LCDIF2 ZFIFALZE T,

Armadillo-loT 7—hk 7 =+ G4 Tld. LVDS 7> —7 x—X(CON9)A' LVDSO ZFIFAL TWET,

Linux Ti. EfRkE 7% DRM(Direct Rendering Manager)7/\1 X W& UTHIET S 2 &N TEE
ED

BEeE - BRKMRGRE: 1366x768p60
- mRKEZEIL70Ov 7 8OMHz
- L=y 4A47T—%), 1(vOv D)
- NZ7—T74#—~v b: RGB666(18bit), RGB888(24bit)
- hZ2—Xv Y7 JEIDA, VESA
FINA AT 7 - /dev/dri/cardl (DRM)

1L
- /dev/fb0 (7 L—L/Ny T 7)

TL—LNNyT7FINAXiF "12.6. HDMl; &HBETY,

=

sysfs DRM 72X 7« L - /sys/class/drm/card1-LVDS-1

780
FEEd2Y—XJ—NR . drivers/gpu/drm/imx/imx8mp-Ldb. c
. drivers/phy/freescale/phy-fsl-imx8mp-Llvds. c
- drivers/gpu/imx/lcdifv3/ledifv3-common. ¢
[i)\evice Tree RF a2 XY> . Documentation/devicetree/bindings/display/imx/ldb. txt

. Documentation/devicetree/bindings/phy/fsl, imx8mp-lvds—phy. yaml

. Documentation/devicetree/bindings/display/panel/lvds. yaml

WIL—bNRyT77FNARELVTHIATZCEHTEET,
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SURIKEE

H—I)AYT4FaL—
V=4

12.8. MIPI CSI-2

Device Drivers --—->
Graphics support -—-->
<x> i,MX LCDIFV3 core support <IMX_LCDIFV3 CORE>
<x> DRM Support for Freescale i.MX <DRM_IMX>
<x>  Support for i.MX8mp LVDS displays <DRM_IMX8MP_LDB>
PHY Subsystem --—->
<x> Freescale i.MX8MP LVDS PHY <PHY_FSL_IMX8MP_LVDS>

Armadillo-loT ¥ — ko 4 G4 ® MIPI CSI-2 (&, iMX 8M Plus @ MIPI_CSI(MIPI CSI Host

Controllen)Z#BBLUTWE Y,

Armadillo-loT ¥— ko =+ G4 TliE. MIPI-CSI 1 > %—7 £ —X(CON10)A* MIPI_CSIT ZFIF UL

TWE9,

Linux Tld. A XS Bl hsDEGA D% VAL2(Video4Linux2) F/IN\A RE UL THIBT BT EMNTEE

EE
HEe

FINARAT 74
FEEd2Y—X1—NR

Device Tree R¥ 1 X
~

H—xI)A>Y T 1%
L—>3>v

- MIPI D-PHY specification V1.2 %##l

- MIPI CSI2 Specification V1.3 ##L(C-PHY feature % [&k<)

- L=y 2(7—%), 1(vOv7)

- mREZEIL70Ov7: 400MHz

- T—%L—k:80Mbps - 1.5Gbps(1 L—>38%7Dh)

- WZ—=T7x—=~v b(YUV): YUV420 8/10bit, YUV420 8bit Legacy,

YUV420 8/10bit CSPS, YUV422 8/10bit

- hZ—Tx—< v h(RGB): RGB565, RGB666, RGB888
- hZ—=Tx—<v E(RAW): RAWG, RAW7, RAWS8, RAW10, RAW12,

RAWT14

. /dev/video2 (6]

. drivers/staging/media/imx/imx8-mipi-csi2-sam. c
- drivers/staging/media/imx/imx8-media-dev. c

.- drivers/staging/media/imx/imx8-isi-core.c

. drivers/staging/media/imx/imx8-isi-cap.c

. Documentation/devicetree/bindings/media/imx8-media-dev. txt

Device Drivers -——>
[x] Staging drivers ---> <STAGINGY

BlArmadillo-loT “— kU x4 G4 ICHXASIRFHBL TWEEA,
BIUVC A X TR EEERL T VEAL2 TN RZEBIML TWRIEEIE. BESHERDAREENG D T,
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[*] Media staging drivers --—-> <STAGING_MEDIA>
<x> i MX V4AL2 media core driver <VIDEO IMX CAPTURE>
i.MX8QXP/QM Camera ISI/MIPI Features support -—->

<> IMX8 MIPI CSI2 SAMSUNG Controller <IMX8 MIPI CSI2 SAM>

<x> IMX8 Image Sensor Interface Core Driver <IMX8 ISI CORE>
<x> IMX8 Image Sensor Interface Capture Device Driver

<IMX8 ISI CAPTURE>

<> IMX8 Media Device Driver <IMX8 MEDIA DEVICE>

12.9. WLAN

Armadillo-loT =~ 7 x4 G4 D M.2 1 >%—7 —X(CONbB)IT. AzureWave Technologies
i&;:N-XM458 ZHERTAIRE T Yo AW-XM458 O WLAN #gElE. "12.11. PCl Express) IC#fRS

BeBE - IEEE 802.11a/b/g/n/ac/ax #EHL

- BRBIEEE (2.4GHz): 458 Mbps (E:R(E)

- BRBEEE (5GHz): 1.2 Gbps(FE:R{E)

- BEE—R AV TSANT IV FYE—R(STA/AP), 7 RIRy 7E—R

- FvUxI(2.4GHz): 1-13

- Fv > XIJL(BGHz): 36-48(W52), 52-64(W53), 100-144(W56)
BEET DY —XI—R . drivers/net/wireless/nxp/

XY RT—=UF)XC X - mland (STA)

- uap@ (AP)
h—x)aAvT7414%2
L—y 3y Device Drivers --->
[*] Network device support ---> <NETDEVICES>
[*] Wireless LAN ——-> <WLAN>
[x] NXP devices <WLAN VENDOR_NXP>
<M> NXP mwifiex fork <MLAN>

AW-XM458 D7 7 — L7 = 7I&. Armadillo-loT =~ T x4 G4 Ico
YA KM=JLENTW3 linux-firmware-nxpwifi-9098 /\v o —JIC&EF N
TWEY,

linux-firmware-nxpwifi-9098 D EEHEL S V' Z7 1 Y ABERICDWNT
&, Armadillo-loT " — k7 x4 G4 Lt T/usr/share/licenses/linux-
firmware-nxpwifi-9098/LICENSE ZZ&8R L T< /2 & L\,
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12.10. BT

Armadillo-loT “— k7 x4 G4 D M2 14 >%—7 1 —XZX(CONbB)Ic. AzureWave Technologies
2 AW-XM458 Z1#EfEAIEETI . AW-XM458 @ BT #EElE. M12.5. UART, IC/R9 UARTT (TS
nxdJ,

AW-XM458 (&, Bluetoothe version 5.3 Xt L T& D . BLE(Bluetooth Low Energy).
EDR(Enhanced Data Rate)p\fIB = %9,

Bluetooth® version 5.0 X{ETENE 117z Coded PHY (Long Range)%:
EDKREIFTIZHAREDY TNV P THRHATZZIENTEFRA, &
NniE. BlueZ BFEXMIEDAH T,

TINA R - hci0
A=A T1F2
L—y 3y [*] Networking support -—-> <NET>
<x*> Bluetooth subsystem support --—-> <BT>
Bluetooth device drivers -—->
<x> HCI UART driver <BT_HCIUART)>
-%—  UART (H4) protocol support <BT HCIUART H4>

BT ##ge % FIF9 % ICix. Devicetree Overlay OREHNETT,

Larmadillo™]#f vi /boot/overlays. txt

= fdt overlays=armadillo _iotg g4-aw-xm458. dtbo
[armadillo™]# persist file /boot/overlays. txt
[armadillo™]# reboot

12.11. PCI Express

Armadillo-loT “— ko =+ G4 @ PCl Express (&. i.MX 8M Plus @ PCle(PCl Express)& & O
PCle_PHY(PCI Express PHY)ZFIFEL TW£ T,

KR . PCl Express Base Specification, Revision 4.0, Version 0.7 ##L
- PCI Local Bus Specification, Revision 3.0 ZE#L
- PCI Bus Power Management Specification, Revision 1.2 3.0 #E#l

- PCI Express Card Electromechanical Specification, Revision 1.1
St

Y UE: x]
- Bkl — bk 8.0GT/s
- D AHBERIA T MSI
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fEd 2y —X1—NR

Device Tree R¥ 1 X
N

H—x)A>Y T 1%
L—>3>v

. drivers/pci/controller/dwc/pci-imx6.c
. drivers/phy/freescale/phy-fsl-imx8-pcie.c
- Documentation/devicetree/bindings/pci/fsl, imx6g-pcie. txt

- Documentation/devicetree/bindings/phy/fsl, imx-pcie-phy. txt

Device Drivers --——>
[*] PCI support ---> <PCI>
PCI controller drivers --—->
DesignWare PCI Core Support --—->

—-%- Freescale i.MX6/7/8 PCIe driver
PHY Subsystem --->
<*> Freescale i.MX PCIE PHY

<PCI_IMX6>

<PHY_FSL_IMX PCIE>

1212. Y7V A4 L7080y D

Armadillo-loT =k Vx4 G4 DY TZILZA L2 Oy 7. Armadillo-loT ¥ — k7D 1 G4 [CHEEH,
& e Micro Crystal & RV-8803-C7 & & U, i.MX 8M Plus ® SNVS_HP Real Time Counter % |

HUTWET,
Bae
TINAC AT 71

FEY5Y—XAJ—NR

Device Tree KF 1 XYV
~

H—x)AvT+4F2
L—>3y

- P I—LEDRAHYIR— K

. /dev/rtc (/dev/rtcd ANDIVRU W)V Y)
- /dev/rtc0 (RV-8803-C7)

. /dev/rtcl (SNVS_HP Real Time Counter)

RV-8803-C7 h' /dev/rtcd . SNVS HP

Real Time Counter A% /dev/rtcl &£7325 &

5. Device Tree TZA V7 A %K EL TL
= £9,

. drivers/rtc/rtc-rv8803.c
. drivers/rtc/rtc-snvs.c
- Documentation/devicetree/bindings/rtc/epson, rx8900. txt

.- Documentation/devicetree/bindings/crypto/fsl-sec4. txt

Device Drivers ——>
[%] Real Time Clock --->
(rtc@) RTC used to synchronize NTP adjustment
<RTC_SYSTOHC DEVICE)>
<RTC_DRV RV8803>
<RTC_DRV_SNVS>

<RTC_CLASS>

<x>  Micro Crystal RV8803, Epson RX8900
<¥>  Freescale SNVS RTC support
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Linux B—XJLD/X\—Y 3> v5.10.86-r0 UETIE. NTP 4—/X—¢&
RTC = #Z|REHE U 2355, rtcO (RV-8803-C7)Ic D ABFAMMFETRES L E
ER

Linux I1—XJLD/N—2 3> v5.10.52-r1 Tl& NTP —/t—& RTC %
RZIEHA U c3B B, rtcO (RV-8803-C7) & rtcl (SVNS) Oy ICFZHY
RESNTWE U,

RV-8803-C7 (&, B2 O MICUH TP S —LEIDAAZRESED I EN
TEFXEh. O 072 30 BDRIC, 1 MRICTZ—LDIES XS ICEKE
LTH. RBRICTZ S—LBIDAHDNRETZDIZ0ORK 17320 HERDR
ER

7Z—LBDRARE, TINA AT 7 IIVERTHET S ENTEXT,

HMABRICOWTIE, Linux h—XJILDOY —XA—RICEEXENTWLWS RF 12 X ~(Documentation/
admin-guide/rtc.rst) > )L 707 7 A (tools/testing/selftests/rtc/rtctest.c) ZzSR U T £ &

LY,

1213. A—H—XA vy FEARY NMES

Armadillo-loT Z— kU x4 G4 ICEH N TWE1I—HF—X 1 v FITld. GPIO iEFRsNTWET,

Linux Ti&. 2—Y—ZETA XY K (Press/Release) 2@ g5 EMNTEET, Linux TlE. GPIO
EHmA+E—R— R RS0 /\(gpio-keys) THITHT B &M TEET,

1Y —RA Y FEESICE. RICRTF—I— RAEDYTSRTVET,

121 ¥—13—FR

A—H—-XLvF F—3—R ARY~I—R X11 #—3—R
SWI1 KEY PROG1 148 XF86Launch1
EC25-J Rl KEY PROG2 149 XF86Launch?2
F49 KEY PROG3 202 XF86Launch3
T4 KEY PROG4 203 XF86Launch4
PWR_OFF KEY POWER 116 XF86Power0f
REBOOT KEY RESET 408 A

TINACRT7AI . /dev/input/by-path/platform-gpio-keys-event [/]

BEd 3 —XI—NR . drivers/input/keyboard/gpio keys.c

Device Tree K& 31 X> . Documentation/devicetree/bindings/input/gpio-keys. yaml

~

H—xI)A>Y T 1%

L—>3>v

Device Drivers -——>
Input device support --->

MUSB #—R—RAEZERLTA YTy hFNARZEBMLTWRIBEER. BSHPELRDITREELIHDXT
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—-%- Generic input layer (needed for keyboard, mouse, ...)
<INPUT>
<INPUT KEYBOARD>
<KEYBOARD GPIO>

[*] Keyboards --->
<%>  GPIO Buttons

12.14. LED

Armadillo-loT ¥—hk 7z G4 [CEHFH ENTWSHI1—T— LED ICid. GPIO M EEfiie N TWE T,
Linux Tl&. GPIO ###tF LED R S /\(leds-gpio) THIHIT DI EMTEEXY,

sysfsLED 7 X7« L ¥
)

BEYdY—Xd—K

Device Tree KF 1 XYV

. /sys/class/leds/led1

. drivers/leds/leds-gpio.c

.- Documentation/devicetree/bindings/leds/leds-gpio. yaml

~

H—x)A>YT4FaL— . .
=D Device Drivers --—->
[*] LED Support ---> <NEW_LEDS>
<¥>  LED Support for GPIO connected LEDs <LEDS GPIO>

Armadillo-loT =k Dz 1 G4 D 12C A > ¥ —7 z—RiF. i.MX 8M Plus @ 12C(12C Controller)
ZHALTWET, Ffco i2c-gpio ZHABTBZET, 12C NRZEBMFT B ENTEXT,

Armadillo-loT Z'— k7 41 G4 THRHULTWS [2C /R &, #HEESNS 12C TINA A ERICRULE T,
K12212C FIN1 R

12C XX 12C 7)1 X
FRLZA TINARE
0(12C1) 0x25 PCA9450(PMIC)
1(12C2) Ox2c USB2422(USB /\7)
0x32 RV-8803-C7(RTC)
2(12C3) Ox43 FXL6408(GPIO TF X/\> %5 —)
0x48 SEOS0(EF+a 7T LX)
3(12C4) BT I\ REL

Armadillo-loT '— k7 =1 G4 DIE#ERRETIE. CONFIG 12C_CHARDEV &% &> TWB e
I—H—RSANTI2CTFNA A EHEITDIENTEEFT, I—F—RTAN\EZFHIT IHEIE.
Linux 1—XILTI2C FIRA RIS T B T/INA A RS A NEEICT DRENHDFT,

BEae - BAK70Ov7: 384kHz

TINAXT 7 - /dev/i2c-0 (12C1)

ol%
. /dev/i2c-1 (12C2)
. /dev/i2c-2 (12C3)

- /dev/i2c-3 (12C4)
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/dev/i2¢-6 (. HDMI DDC T4,

=
BEd2Y—XO—R . drivers/i2c/busses/i2c-imx. ¢
Device Tree R 1 XY .- Documentation/devicetree/bindings/i2c/i2c-imx. yaml
~
H—xJ)AVTaF2L—
IEV, Device Drivers --—->
12C support --->
-x- I2C support <1205
<x>  12C device interface <I2C CHARDEV>
12C Hardware Bus support --——>
<x> IMX I2C interface <I12C_IMX>

12.16. GPIO

Armadillo-loT — k7 x4 G4 @ GPIO (&, i.MX 8M Plus @ GPIO(General Purpose Input/
Output)& L V. ON Semiconductor & FXL6408(GPIO T+ R /X ¥ —)ZFIHLTWET,

BEd 5V —XI—NR . drivers/gpio/gpio-mxc.c
. drivers/gpio/gpio-fx16408. c
Device Tree K& 2 X> K~ . Documentation/devicetree/bindings/gpio/fsl-imx-gpio.yaml

. Documentation/devicetree/bindings/gpio/gpio-fx16408. txt

TFTINAMRAT7A)) FIART 7L GPIO &5
/dev/gpiochip@ 0~31(GPIO1_IO00~GPIO1_1031)
/dev/gpiochipl 32~63(GPI02_I000~GPIO2_I031)
/dev/gpiochip2 64~95(GPIO3_I000~GPIO3_I031)
/dev/gpiochip3 96~127(GPIO4_I000~GPIO4_I031)
/dev/gpiochip4 128~159(GPIO5_I0O00~

GPIO5_1031)

/dev/gpiochip5 504~511 [@ (FXL6408)

BIGPIO TH R/ F—%BINL BRI, BSHEBIIREMENHD FT,

sysfs GRPIO 7 2 X7« Lo - /sys/class/gpio/
Ny

sysfs GPIO 7 5 X ZIB/N\—=Y 3 > @ Linux h—XRILE D BE#ZFDE
K> TWET, iLK 77V —r 30 zHRET2BOFBIEEITITH
LEREA

UL P TV Tr—2ayzRKT 2553, libgpiod /Ny T —JcEFN
577V —yavERkiE Linuxk A—%)ILOY—XOA—RKRICEEFNTWS
> 7 )l(tools/gpio/)EEEICLTL S LY,
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A—FRILAYT1Fa
L—>3>v Device Drivers --->

[x] GPIO Support ---> <GPIOLIB>
(512) Maximum number of GPIOs for fast path
<GPIOLIB FASTPATH LIMIT>
I12C GPIO expanders --->

<> FXL6408 12C GPIO expander <GPI0 FXL6408>
Memory mapped GPIO drivers --->
-%- i.MX GPIO support <GPIO0_MXC>

12.17. RELVY—

Armadillo-loT ¥ — kYU x4 G4 DREtL VT —I&. i.MX 8M Plus ® TMU(Thermal Monitoring
Unit)ZFIBB L TWEY, CPUArm Cortex-AB3)EEE &. SoC(ANAMIX RER):EEZBIET 52 &
MTEXY,

EEERORETIE. ARM X/cld SoC DRIFERED 105°C U LT > TciBE. Linux A—XILIFY
AT LEFIELET,

BEeE - HIEREERH: -40~+105°C
sysfs thermal 7 2 X7« L2 - /sys/class/thermal/thermal_zoned (CPU)

[N
. /sys/class/thermal/thermal zonel (SoC)

EJTSHY—XO—NR . drivers/thermal/imx8mm thermal.c
Device Tree KF a1 XV . Documentation/devicetree/bindings/thermal/imx8mm-

thermal. yaml

A—x)AvT7asFalL—>3

S Device Drivers -——>
—-%- Thermal drivers ---)> <THERMAL>
<x>  Temperature sensor driver for Freescale i.MX8MM SoC
<IMX8MM_THERMAL>

\

1218. VAYFRYITHAI—

Armadillo-loT =k D x4 G4 DT AV F Ry ITZA4Y—IE. i.MX 8M Plus ® WDOG(Watchdog
TimenNZ#BLTWEXT,

VAYVFRYTITAY—E U-Boot Lk > TEMELENET, FERETY LTV MNKREIE 10#
ICERESNE I, Linux h—FIiIF. 74V FRYITITAY— 1\74/\0)%)JHH{L’.E# 5 A L7 ~EE
= 60 MIcBRELET,

FASHDERTIAYFRYITIAN—DFYINTERLBDIALTIRTZE YATLUEY
ADOEELXT,

BEdT %Y —XI—NR . drivers/watchdog/imx2 wdt.c

Device Tree R 1 X> . Documentation/devicetree/bindings/watchdog/fsl-imx-wdt. yaml
~
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H—J)aAvT+4Fa

L—y gy Device Drivers ———>
[*] Watchdog Timer Support ---> <WATCHDOG>
<x> IMX2+ Watchdog <IMX2_WDT>

DAYFRYTHIAN—DHREEZEREIL, ioctl VAT ALATI—IILRBRATITSIENTEXT, FHBRBER
[CDWTIE Linux A—XILDY —XD—RICEEFNTWLWS RF 1 X > ;(Documentation/watchdog/
watchdog-api.rst) 2SR U T f2E Ly,

VAVFRYTIAN—%FBLETEIERETERE A,

=

12.19. X=X XTI AV K

Armadillo-loT Z—hD x4 G4 DI/)XNT =Y RXI X MNEBEIE. Linux @ SPM(System Power
Management) & & 0O DPM(Device Power Management) ZFIIFEL TWE T, /NT—TYRI XV NREE
EEBHE—RICBBIESZEICED,. Armadillo-loT ¥— ko x4 G4 DHEBEEHZIWMZZZEMNT
X7,

INT—=XRIAY NREZEABHE—RICEBRIEZ L, 77U T—2 3 vOETIE—RHMSIEL. Linux
A—RIVEFTARY RREBERD ET, BRERNFEET D&, Linux A—XRILDY Y 12— LBENTH
hictg, 7705 —y 3> 0XTz2zBRUES,

sysfs 771 )L . /sys/power/state

FAEdTSHY—XI—K . kernel/power/

H—x)aAvT4F2

L—y3Y Power management options -——)>
[*] Suspend to RAM and standby <SUSPEND>
-%- Device power management core functionality <PM>

Armadillo-loT &=k 7 24 G4 BIIET B/NT—TYRI AV NREEE, /sys/power/state I[CEE5A
OXFHORHZRICRULET,

R 123 WHTB/NT—IRXIAY NREE

NRT—YXIA> MRRE X5 e

Suspend-to—-RAM mem Suspend-to-ldle & D HHEEHZINZ
BTENTES

Suspend-to-Idle freeze suspend-to-ram & D HERETEIRT
BZENTES

ERZERE U THBARERT /A XERDED T,

USBOVY—IAVH—T71—R BEE FT—FZE
(CONG)
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Bt —
[armadillo “1# echo enabled > /sys/class/tty/
ttymxc1/power/wakeup

USB 4 >4 —7 = — & (CON4) BERE USB 7/\1 XDfEKR

=
Bk _ _
[armadillo ~J# echo enabled > /sys/devices/
platform/soc@0/32f10100. usb/power/wakeup
[armadillo ~1# echo enabled > /sys/bus/usb/devices/
usb1/power/wakeup
RTC(SNVS HP Real Time ERE 7 I7—LEIDAH
Counter)
B ‘
TI7AINTEMEINRTWET
RTC(RV-8803-C7) ERE F7I7—LEDAH
=
E=pyilld

FIAINRNTEIEINRTVWET

EC25-J RI (Ring Indicator) BARE SMS XE(LTE ETI/ILDH)

Bk

TI7AINRTEPEINTVEY

12.20. LTE

Armadillo-loT — k7 =+ G4 (Cld. 3G/LTE €7 L Quectel 8 EC25-J MEH N TWET,
Bae . 3G/LTE @&{
- Uy MRTAONICEK B EC25-J OERHIE
TINA X7 7 - /dev/ttyUSBO
1)L
. /dev/ttyUSB1
. /dev/ttyUSB2

- ModemManager A% /dev/ttyCommModem D >RYU v o U > o &KL AT O
NYREAR=—KhEULTERLET,

. /dev/ttyUSB3

. /dev/ttymxc3
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ttyUSB[0-3] (&, D USB /N1 X% #EHK L TWDIHE. BSHEDLS
ATREMEDY B D E T,

=

BEEY 5 —XJ—NK . drivers/reset/reset-ec25.c

XYRNT—=TFTINACRX - ppp0d

h—x)av74%2
L—y 3y Device Drivers --—->
-%- Reset Controller Support ---> <RESET_CONTROLLER>

[*] GPIO-based Reset Driver for Quectel EC25 <RESET EC25>

3G/LTE €5/ Quectel # EC25-J [£xt LT, U T QSN EEE TS,

EC25-J (&, Armadillo &k ICEFMICERIM KA. Armadillo A
= RTIDRBICIIEFNICERIISNET,

Ffe. 7.1.7.9.3G/LTE BEmTY—E R, TH, @EIREICH U TEC25-
JOVtEyYy MNaEZEBUEITDTUEINEELZWEL ST, TEHlE%Z
EWET BRICIE. "X 7.34. 3G/LTE BEHREY—EX%=EIET D) OFIE
ESEICHERYT —EXEZFELEUTHSERL TSI L,

[armadillo:"#] cat /sys/devices/platform/ec25-reset/reset/status

running 0

[armadillo:"#] cat /sys/devices/platform/ec25-reset/reset/status

off @

12.1 EC25-J DIRRERTR

Q@ EEHIE running PRTRENET,
O =EiAT off RRESNET,

[armadillo:"#] echo 1 > /sys/devices/platform/ec25-reset/reset/reset

122 EC25-J 2V tEv T B

[armadillo:"#] echo 1 > /sys/devices/platform/ec25-reset/reset/power

12.3 EC25-J DERZz AN %
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[armadillo:"#] echo @ > /sys/devices/platform/ec25-reset/reset/power

X 12.4 EC25-J DEIRZY]%
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13. V7 D78k

13.1. SWUpdate

13.1.1. SWUpdate & &

SWUpdate (&, TNNA XA ETEFTEINZTATVILT, XY NT—V/AML—IRBBETT/INAI XD
VINIIT7ZEHIT B ENTEET, Stefano Babic, DENX software engineering, Germany I
KO TA=—T VY —ATHENMEDSNTVET,

Armadillo-loT =k = G4 Tlid. SWUpdate ZFIFHT 2 & TROL S GHEREZRIEL TWE
ER

C AIBTYTFE—KN(T v TF— kD 2 FEib)
S UANY—FE—R
- VI RND 7 DERE. BS{b. EANMS
- Web t—/\—H#8E
. hawkBit ~NDH
IOV L—RORLE

13.1.2. swu /Xy —3

swu /\y T —JE, SWUpdate BDY 7 Nz 7DEBRHE 7+ —~ v b TY, SWUpdate Tl 1
BO7y 77—K&E 1 D20 swu /Ry Tr—ITiThhExEd,

swu /Xy T —JICiE, ROLSBERRABHEDZEEHDIENTEEXT,
c PYTIT=IR{ROAA=IT7A)L
PV TIT= RN RODAA=IT7AILDF Y 7Y L
- Py T7T—RAIRICETTIEZRIYTE
- BERAAERARNL—YDIER
- U-Boot IRIEZEHDE BB
- VIR TDON—Y 3 VIER
. etc
13.1.3. A B7Yy 77— N7y 77— D 2 HA1L)

A/B 7y 7TF— K& Flash XEVICN—T 1> arvz2EERL. 7y 77— MRICIEREICH A
I BEHEATT,

BICERALU TWEREWADIKN—T Vg Vv aE2XMI HROBFEEFEET,
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- Oy 7TF=RCE>TEEFOY 7 Uz 7 REES RGN
- O BEEAHDERMBETHIEL TH, I<ICEREXRS
- O EERDEMERICE S AHDERD
- x {EF Flash XEVEMEZ S
13.1.4. O0—J)LIXv o (YAHhINU—)
VAT LNEE TERL B oBRIC. BEMICT Yy ITF— IO AT AICA—ILINY I LET,
A—JL/\y ZAREOHERRIE T10.11.3. O—JL/\y ZIREDHER) ZSRUL TSIV,
A—IL\y 73 2R HIERDED TY:
- rootfs [ICT—MNTRERT 71 ILHEELEZEWES (/boot/Image, /boot/armadillo.dtb)

- 3EicEEFH L T Tbootcounty H—EZAN 1 EbiLEI TEAab > eiFElE. ROEERFICO—/L
NNy I ULET,

bootcount #gE I uboot ® Tupgrade_available; ZHTEEINTWET, bootcount HEE
FMALBWEKSICT BIC M10.11.6. u-boot DIRBEHMDHRE) ZZRUTEHZEHLET,

CA—Y—DRT Y TR EENS, Tabos-ctrl rollbacky I¥Y REETLIEE,
O—JL/\w I NE{TEI D & /var/at-log/atlog ([COUHFED £,

13.2. hawkBit

13.2.1. hawkBit & (&

hawkBit I&. H—/\—LTE{TEN3 707 5LT. RYNT—IRBBATTNAADY I NI T %
BH(ERE) T2 ENTEZXT,

hawkBit [ERD & S BHEREZ R > TWE T,
VIR UITOEE
- FINAADEE
- TINARRTEE (EF2UT+« b—0 > i)
- FINAZADTI—T1E
7y 7TF— NUBOEE
- EBOEZSFUVY
AT Ya=UrT BT Y TT—b
- RESTful APl TOEHERIE
13.22. 7—9 &
hawkBit I&. BBE9 2V 7 NV 7 ZROT—IBETEELEX T,

327



Armadillo-loT =~V x4 G4 8@/ =27l VAR L]

Target filter

Distributions Software modules

Targets

Rollouts fZ{E

13.1 hawkBit B’M&> V7 b = 7 DTF—518E
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IN—RD 78k

14. )\— K7D = 7k

14.1. EXHIHRR
14.1.1. #XBATER

& 14.1 BRRKER

HE Evica Min. Max. Bify &E

BIREE VIN -0.3 13.2 \% -

AL NEE VI,VO -0.3 OVDD+0.3 Vv OVDD=VDD_3V3,
(vDD_3V3, VDD_1V8, VDD_1V8,
NVCC_SNVS_1V8) NVCC_SNVS_1V8
VI,VO(M2_3V3) -0.5 4.6 \% -
VI,VO(VEXT_3V3) -0.5 7.0 Vv -

USB OV VY —ILEREBE VBUS_CNSL -0.3 5.8 Vv -

RTC \y o7y J7EREBE RTC_BAT -0.3 55 Vv -

EERESE (LAN E7)L) Topr -20 70 ‘C EBERECL

EMEREEH(LTE ETIL) Topr -20 60 ‘C BEREC L

14.1.2. #EREESRMG

B BRAERIE. HS5DBERFRAEPHBRINTICENT, BRTHEXT
FRSIRWMETT, LEEDEBICTHU TRMEZ D > TEALLS W,

& 14.2 HEREESRHG
IEH s Min. Typ. Max. By &
BIREE VIN 10.8 12 13.2 V -
USB Ov Y —ILEREBE VBUS_CNSL 3.0 - 5.25 V -
RTC /Ny o 7w JEREE RTC_BAT 2.4 3 3.6 V Topr=+25C
ERREEF(LAN £7)L) Ta -20 25 70 °‘C TEBEREIL
EFRRESHE(LTE ETIL) Ta -20 25 60 ‘C EBERECL
14.1.3. EIRE DL
= 14.3 BIREHHERR
HE s Min. Typ. Max. By e
5V EIR VDD_5V 4.85 5 5.15 V -
USB1_VBUS
HDMI_5V
3.3V ER VDD_3V3 3.135 3.3 3.465 V
VDD_SD
VEXT_3V3
M2_3V3
1.8V &R VDD_1V8 1.71 1.8 1.89 V
NVCC_SNVS_1V8
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14.1.4. A\ABAOA VT —7 1 —ADEKHLHRR
K 14.4 iR AEHE Y OESKE#(OVDD=VDD_3V3, VDD_1V8)

IHE i Min. Typ. Max. i HE
N LRIVEHEE VOH 0.8xOVDD - OvDD V IOH =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOH 0.8xOVDD - OVvDD V IOH = 2/4/8/12mA
(VDD_3V3)
O—LANJLBHERE VOL 0 - 0.2x0OVDD V IOL =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOL 0 - 0.2xOVDD V IOL =2/4/8/12mA
(VDD_3V3)
N LRIVAAEE VIH 0.7x0OVDD - OVDD+0.3 V -
O—LANJLAHEE VIL -0.3 - 0.3xOVDD V -
Pull-up &4t - 12 22 49 kQ -
(VDD_1V8)
Pull-down 471 - 13 23 48 kQ -
(VDD_1V8)
Pull-up &1 - 18 37 72 kQ -
(VDD_3V3)
Pull-down #&47 - 24 43 87 kQ -
(VDD_3V3)

& 14.5 IRABAE Y OBIWHRR(OVDD=VEXT_3V3)

IEH o= Min. Typ. Max. By ke
INA LARIVHAER IOH - - 0.7 mA -
O—LARILHEAER IOL - . 1 mA -
INA LRIVASEE VIH 0.7x0OVDD - OvDD+0.3 V -
O—LAXRILAHEBE VIL -0.3 - 0.3xOVDD \ -

14.1.5. BIREIFRDERL
Armadillo-loT #*— k7 x« G4 DEREROERIE 'R 14.1. BREHROHER DEEDTT,
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IN—R7 PR

Power Input1
CON14 -

Power Input2
CON15 Tpin =

Input Current
3A(max)

4A x100% / 4h

4A x 200% / 5s
4Ax300% /0.2s

NVCC_SNVS_1V8

VDD_5V
DC/DC =
VDD_ARM
Output Current
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
[ 3 DC/DC - Element
GPIO1_1008 —p|EN
Output Current
2A(max)
eMMC
|
& LDO Ethpekr‘r;et‘l
GPIO4_1018 —{ EN
& DO Et:eHrYetZ
GPIO4_1019 — | EN
Power VDD_SD
[0 v
Switch
GPI02_1019 —#{EN
Gutput Current 400mA(max)
P § Power USB1_VBUS
Switch
GPIO1_1009 —#{EN
Output Current 1A(max)
® Power M2 3V3
Switch
GPI04_1001 —P{EN
Output Current 1.2A(max)
VBUS_CNSL
UART/USB
P § Power 5V_HDMI
Switch
VDD_1v8 —WEN
Gutput Current 400mA(max)
Output Current 2A(max)
Output Current 0.5A(max)
Output Current 1A(max)
Output Current 3A(max)
Output Current 2A(max)

I I I l RTC_BAT

RTC

14.1 EIR[EIEE DO

SDI/F
CON1 4pin

USB I/F
CON4 1pin

M.2 I/F
CONS5 2,4,72,74pin

USB CONSOLE I/F
CONS6 1pin

JTAG I/F
CON7 1pin

HDMI I/F
CONB8 19pin

LVDS I/F
CONS9 2,3,4,5pin
CON9 30pin

MIPII/F
CON10 15,30pin

Ext. I/F1
CON11 1,2pin
CON11 30pin

e CON11 31,32pin

RTC Backup I/F
CON13
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ANEBEENVIN)ZERIC TREEICERL, AEMEBRE LKA VT —T 1 —AICHELTWVWET,
EAVI—T1—APRAYFUT - L2 L—YDBREHEREEZBZ LWL SIC. NEPHESS D
. HAERORST TR > T IEE L,

NERA > 5 —7 1 —ANDBRIE GPIO L&D A VA ZHIHTE B &S Ich>TH D, FERIBER
ATFBIET. RBALNTETT.

1416. BRY—T VA

BRY—r YR ™ 142 BRY—T YR OEBDTY,

VIN
VDD_5V 3.0(typ) 3.0V(typ)
20ms
NVCC_SNVS_1V8 /

(0

120us
PMIC_ON_REQ N .
20ms .
VDD_SOC |/ POK
8ms|
[N . S
VDD_ARM 2ms | £poK
{ 8ms
LA e e
VDDA_1V8 2ms | £ oK
Ss| N
VDD_1v8 2ms | 5oy
8ms|
A |
NVCC_DRAM_1V1 2ms | F ook
/ 8ms|
A Bl
VDD_3V3 2ms | ¥ BoK
8ms|
i 1SS
NVCC_SD2 2ms V POK
8ms|
20ms -
POR_B
o
VEXT_3V3 V

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

142 BRY—T VR
14.1.6.1. ERA VI

Armadillo-loT &=k 7 =41 G4 [CER(VIN)Z&% AT 2% &, VDD_5V, NVCC_SNVS_1V8 DJETE
BHIZE EMRD iMX 8M Plus h'5/8T7—Y XY XY K IC I PMIC_ON REQ EENEHENET,
INT—TRXIAYKNICIEPMIC_ON REQEBSD7 Y —hZi&ME. BRAVYY—T VX ZHKL.
VDD _SOC. VDD ARM. VDDA 1V8. VDD 1V8. NVCC DRAM_ 1V1. VDD _3V3. NVCC SD2
DIEICERE=ZILSE EIFE¥d, POR BESHIERENZE, V7 hTxT7Ic&b, VEXT 3V3 21 FED
AV TUE LSBT ENTHETT,

14.1.6.2. BRA 7K
poweroff A¥ > RiICk D, POR BEEN7H—hrahd &, NT—XXIAXVNICIFERAT7V—

TYRERKBL. BRA VYTV RAERBEDIRETERZILE TIFEI, Armadillo-loT ¥'—hk vz
1 G4 OEIR(VIN) 29|35 &, VDD_5V, NVCC_1V8 DIETEIRMIZE THD X,

14.1.7. Y€ v MEIBOE

Armadillo-loT =k Vx4 G4 DUty NEIEOHEAIIE & 14.3. Uty NEIEO#E) OEED
T,
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PMIC_ON_REQ

»

iMx8m | J2Cc2
Plus WDOG_B

Tl emic
POR_B

CON7 |PMIC_RST_B
2pin

14.3 Ut v MEIREORER
1418. Uy ho—=T VR
Uty hy—ryRiE 144 Uy hy—T YR DEEDTT,

HW RESET

VIN

VDD_5V

NVCC_SNVS_1V8
250ms

VDD_SOC POK

iy e
VDD_ARM 2ms | £BoK
8ms {
R A =
VDDA _1v8 ™17 Pok
8ms
| —| j—

— 2ms
VDD_1V8 POK
8ms|
iy P A R
—_— 2ms
NVCC_DRAM_1V1 POK
8ms|
™ —— -—
VDD_3V3 2ms | FooK
8ms|
e oo
ms '
NVCC_SD2 \ v POK
8ms|
Sl
! 20ms
POR_B

T1

fe——
VEXT_3V3 \

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

144 Uty b= 2R

Armadillo-loT #“— R~ 4 G4 D/\—R 7ty ~iclE 12C |
994 —lc&BUEY M JTAGA VT —T7—XD PMIC_RST B
RD3DOHBHET,

Z&BUEYy RN OoxvFRY
=E5(CON7 2EV)IckBUtYy

NT=XRIAVKNICH, N\=RDz7Uty hzRHMIdE PORBESZ7Y— K ULTERA
7= v X%ZRAIK_L. VIN. VDD_5V. NVCC_SNVS_1V8 IADER=ZIMTL E I, 12CIlc kD
Y b VAVTFRYIITAN—ICLB Y NDIFE, BRA TS —T 2 AN > fc 250ms &I
BRAVY—TVRZHBL. BREVMBRASZNE I, PMICRSTBESICLZUtEY hDIFE,
PMIC_RST_B 5N 7« 7Y —h iz 250ms RICERA > =TV A %ZFK L. BRIVBRAIN

Mreboot AV Y REiF, 12Clckbh Uty hENET,
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Armadillo-loT #— ko x4 G4 HRZAIY =27l IN—RY 75

x99, PMIC RST BEFICELD Uty T BfcdICE. 50 S UMBIE. Low LNILZRFIT DHED
HOET,

14.1.9. AEH 5 O EIRHHE
14.1.9.1. ONOFF E > 5 OEREI

kA>T —72—ADONOFFEZ(CON12 5 EV)B LTV TZILIA L7 Oy 7 DEIDAMES
(&, i.MX 8M Plus @ ONOFF EVcEfENTWET,

CON12 AONOFF | PMIC_ON_REQ

5pin >
i.MX 8M
PMIC
Plus
RTC
INT POR_B

14.5 ONOFF [BIF& DR

ONOFF 5 Z—ERREL L. Low LNILETBZZET, iMX 8M Plus DA VIRRE. A 7RREZ YD
BZ5IENTEXRT, AVREICAD E PMIC_ ON_ REQESN 7Y —hEh, VI KUz 7H5D
HETERIBIL TWSHDZRVNT, INTOERMHEGESNE T, A T7REICESZ &0 PMIC_ON_REQ
EENT« 7 —hrEN. VIN. VDD _5V. NVCC_SNVS_1V8 IADERNMIKEcNE T, A VIRKRE
DEATREICYIDEZBHEIE S MUL. ATRENSA VIREICYIDEZ S155(13 500 = UM
E. Low LRNIIVERET 2BEN DD XY,

& 14.6 A VRE ATREBZYDEZ T BERD Low L NI RFFKHE

g Low L LRSI
FREED S 7 TIREE 5 MWL
7 7IRED S A VIREE 500 = UMBE

ONOFF 55 Z #3258 &, A—TYRLAYHEAFTGND & a—hI3MEzHERL T
SV AVIREE LIOA 7IREEIF. NVCC_SNVS_1V8 BMHiaEe N TWBRD., REESNET,

A 74RBEIC L T Armadillo-loT — k7 =4 G4 OER(VIN) Z 4T L 7=
LA OVFUHICEISNEBRIRITZECRATRETHZZ N
BESNET, A TREZEBULRETEREBA U RVNESIE.
—ERREN LR TEREERATINEASHDET, MRty FMEED
AC 75 74 DBEICRBELABEEIFLTOES D T,
. DC 75 /A TEREIN L II5a - K95 7

- AC 7Z7fITERZVMILISZE : K1 2

142. 41 > —7 = — ALK

Armadillo-loT =k x4 G4 DA V5 —T7 T —AAKRICDWTEHRBBLE Y, LTE EFTILTEME
BBy —7—RICEAL T, "® 14.7. Armadillo-loT ¥ —ho 1 G4 15 —T7 z—X LTE
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Armadillo-loT =~V x4 G4 BB/ =27l

IN—RD 78k

EFILEMD) & Tk 14.8. Armadillo-loT ¥—h V1 G4 A5 —7 z—X—& LTE EFJLEM
71 ZZRULTLLLEE W,

SP1

LED4| 0
P8,
o1
(=]
o ©
O
con7|
O
©
O] 8
R0 [T [V
CON2 CON3  CON8

CH1 @ CH2 CH3
@ o0
16|@ ©| |15
CON12
74, 2 2o 1
34(e o) |33
CON5
CONT1
O
Back side : !
T CoNT ] —r—
2 )
: ] , 4= conts
| I
VAL e ek o

2 O

CON4

CON6 LED3 CON14 SW1

B 14.6 Armadillo-loT ¥—bko x4 G4 DAV F—T —2X

% 14.7 Armadillo-loT =Dz G4 A VT —T 1 —X—&

BmEsS AVI—Txz—R% BE A—h—
CONT1 SDAvy—Tx—2R DM3BT-DSF-PEJS HIROSE ELECTRIC
CON2 LANA Y5 —T71—R2 56F-1304DYDZ2NL YUAN DEAN
SCIENTIFIC
CON3 LANA Y5 —Tx—R 1 56F-1304DYDZ2NL YUAN DEAN
SCIENTIFIC
CON4 USBA>v%—71x—2RX GSB3111311HR Amphenol ICC
CONb5 M2A4v5—T7x—X SM3ZS067U410AERTO00 Japan Aviation
Electronics Industry
CON6 UsBavvy—iA4v5—7x—2X UB-MC5BR3-SD204-4S-1-TB J.S.T.Mfg.
NMP
CON7 JTAGA Y5 —T7x—X A2-8PA-2.54DSA(71) HIROSE ELECTRIC
CONS8 HDMI A > 4% —T —2X DC3RX19JA2R1700 Japan Aviation
Electronics Industry
CON9 LVDS A% —T 1 —2R FX15S-31S-0.5SH HIROSE ELECTRIC
CON10 MIPI-CSI > % —7 —2X 1-1734248-5 TE Connectivity
CONT11 WRA VY —7x—R 1 61303421121 Wourth Elektronik
CON12 BRA VT —TT—R2 61301621121 Wurth Elektronik
CON13 RTCNKXy o7y T4 —T1—R BU2032SM-FH-GTR Memory Protection
Devices
CON14 BRANAVY—T 11— 1 PJ-102AH CUI
CON15 BRANA VY —T T —R2 S02B-PASK-2(LF)(SN) J.S.T.Mfg.
JP1 FEENT /N ARED + /X 61300211121 Wurth Elektronik
SW1 1—F—-AvF SKHHLUAOTO ALPS ELECTRIC
LED3 I1—H%—LED L-710A8CB/1GD Kingbright Electronic
LED4 &R LED SML-D12M8WT86 ROHM
SP1 M2 FR% v R SM3ZS067U410-NUT1- Japan Aviation
R1200 Electronics Industry
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Armadillo-loT &=k x4 G4 B/ =2 7L IN—RY 75

% 14.7. Armadillo-loT ¥ — kY x4 G4 A V9 —T 1 —X—8, ICiF
MBOEE, FEEEMDOT, EHTRLARBRELZHLCVET, &
FIOEBICEEHINTWSREROILRBRICOETELTUE. 7y hvy—
2772/ Armadillo 1 &, [https://armadillo.atmark-techno.com/]
Mo YAO— R TCEBZMAAKRER LV EEERERZ CHERLESI W,

©
0

00000600
[oXoX-X-K-X-X-]

@ CON21 ige
o

o
)©
o

CON22 b

(O )coococoa GO

® 14.7 Armadillo-loT &—kD 1 G4 4 %9 —7 =—2AR LTE EFI)LENS

% 14.8 Armadillo-loT #— ko a4 G4 1 V5 —7 = —X—& LTE EFJ/LEMSD

HmES AVI—Tx—R%& BE A—h—

CON21 3G/LTEFZ>T AV F—Txz—R 1 U.FL-R-SMT-1 HIROSE ELECTRIC

CON22 3G/TEPZ VT FA VT —Tx—R2 U.FL-R-SMT-1 HIROSE ELECTRIC

CONZ23 nanoSIM 4 >4%—7x—2X SF72S006VBDR2500 Japan Aviation
Electronics Industry

LED20 3G/LTE X7 —% A F LED L-1384AD/1GD Kingbright Electronic

£ 14.8. Armadillo-loT ¥ —hD x4 G4 4>V 7—T7 1 —X—E LTE £
FILEMS) ICIFEBROEE, kERE[DLT. EHAIEARENERD
HLUTWEYT, BFTORBICEHINTVWSIERBOIRBERICOEEFL
TE." 7y Y =2 F %2/ Armadillo ¥ 1 ki [https)//

armadillo.atmark-techno.com/|h54 o Y O— R TESMALKRELS £
OZEBEERRE CHERLTIEI U,

14.2.1.CON1 (SD 1 > 9 —7 = —X)

CONT [ UHS- ICX iU SD A5 —T 2 —ATY, E5RIEIMX8M Plus ® SD/RAKJV b
O—Z (USDHC2)IciEf s N TWE T,
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Armadillo-loT =~V x4 G4 HRENY =27l N—=RD 7R

# 14.9 CON1 §=Hc5

EyVES Ev% I/O BiEA
1 SD_DAT2 In/Out SD F—#% /XX (bit2). i.MX 8M Plus @ SD2_DATA2 V' |k
2 SD_DAT3 In/Out SD F—% /XX (bit3). i.MX 8M Plus @ SD2_DATA3 ' [c#ik
3 SD_CMD In/Out SDOXY Y R/LARY A, iMX 8M Plus ® SD2_CMD £ C##E#k
4 VDD_SD Power EIRE 71(VDD_SD)
5 SD_CLK Out SD 0Oy 7. i.MX 8M Plus ® SD2_CLK E>|c#i#E
6 GND Power EIR(GND)
7 SD_DATO In/Out SD F—#% /XX (bit0). i.MX 8M Plus @ SD2_DATAO E' > [c$Ex
8 SD_DATI In/Out SD F—#% /XX (bit1). i.MX 8M Plus @ SD2_DATA1 B I
- SD_CD In SD A1— R#&H. iMX 8M Plus @ SD2_CD_B E Ic#i#

(Low: 1—R#EA. High: #1—REKHEA)

MFBETIRIBI ZAREN ST NEIT DT, MOBEWCEFIEFRLSLSE

L\o

: microSD 1— R ZH/HAT 5 & A0 Y MREBDOImFHIROELE T, 5o

14.8 CONT1 microSD XA v k EXh kW L DFEREIR

14.2.2. CON2 (L AN1T>5—Tx—X 2)

CON2 (& T00BASE-TX/1000BASE-T [CXS Ufc LAN A > 5 —T 2 —XT9, A7 TY be LED
A—RXY NT—TIZERIT DI ENTEET, AUTO-MDIX REZEBEH L THE8H. ANL—KT—
TIVEREFIVAORT =TI ZB8RH L TERERFEVIDEZIE I,

E 5 #R & Ethenet PHY(KSZ9131RNXI-TR/Microchip Technology) % #&H U T i.MX 8M Plus @
Ethernet Quality Of Service(ENET_QOS)IC#EFES N TWE T,

: CON2 (LAN A % —7 = —X 2)Id TOBASE-T [CHIH L TWEE Ao
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IN—RD 78

3& 14.10 CON2 {551 (10BASE-T/100BASE-TX)

EYEsS Evé /O Gl
1 LANZ2_TX+ In/Out EET—F(+)
2 LAN2_TX- In/Out REETF—5()
3 LAN2_RX+ In/Out FET—Y(+)
4 - _
5 - -
6 LANZ2_RX- In/Out FET—Y()
7 - -
8 - -
% 14.11 CON2 {E=#&5 (1000BASE-T)
(V2 2= Eyv$ /0 B
1 LAN2_TRDO+ In/Out BZET—5 0(+)
2 LAN2_TRDO- In/Out ERET—4 0()
3 LAN2_TRD1+ In/Out ERET—5 1(+)
4 LAN2_TRD2+ In/Out ERET—F 2(+)
5 LAN2_TRD2- In/Out ERETFT—5 2()
6 LAN2_TRD1- In/Out REZET—5 1)
7 LAN2_TRD3+ In/Out RERET—4 3(+)
8 LAN2_TRD3- In/Out ERET—4 3()
% 14.12 CON2 LAN LED DO&hE
=g KRB Ft
LANUY O 7O05F 4T« SEKT YO REIIE N TLERW
LED AT (E) UV IhBIINTWS
RIR(FE) DY ODREILINTHED, T—F % %%
LAN X ¥— R LED KT UYL ENTWAEN
AT () 100Mbps THE#EENTWS
=T (18) 1000Mbps TEFENTWD
SPEED LED LINK/ACTIVITY LED

ML—hT—TNEBEIVBRT—TILZBBRHL CEZERFEVDEZIXT,

CON2

N
EER_o_ B.

X 14.9 CON2 LAN LED K&

1423. CON3 (LANA>45—Tx—X 1)

CON3 (& TOBASE-T/100BASE-TX/T000BASE-T IcxtisLfic LAN A > 5 —T7 2 —XTY, A7
Ube lEDA—URYy MNT—TIZEHRIT DI ENTEFT, AUTO-MDIX #gEZBH L TED. X

E5#R & Ethenet PHY(KSZ9131RNXI-TR/Microchip Technology) %z #H U T i.MX 8M Plus @
Ethernet MAC(ENET)IC¥Efiic i TWE T,

% 14.13 CON3 {55¥c5 (10BASE-T/100BASE-TX)

Ev&

/O

FiEA

LANT_TX+

In/Out

RET—F (+)
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Armadillo-loT =~V x4 G4 BB =27 )L IN—RD 74
Er&E=s Ervs I/0 e
2 LANT_TX- In/Out EET—H(-)
3 LANT_RX+ In/Out ZET—Y(+)
4 - _ R
5 _ _ _
6 LANT_RX- In/Out ZET—Y()
7 _ _ _
s _ _ _
% 14.14 CON3 {5551 (1000BASE-T)
V&S Er4& I/O FiAE
1 LAN1_TRDO+ In/Out ERET—F 0(+)
2 LAN1_TRDO- In/Out EZET—4 0(-)
3 LANT_TRDT+ In/Out J?E’E‘T.:.T 5 1(+)
4 LAN1_TRD2+ In/Out RET—Y 2(+)
5 LAN1_TRD2- In/Out LxTnT 5 2(-)
6 LAN1_TRD1- In/Out ERET—F 1(-)
7 LANT TRD3+ In/Out EZET—Y 3(+)
8 LAN1_TRD3- In/Out EZET— 3(-)
% 14.15 CON3 LAN LED D&k
& KB ]
LANUY O 7974 ET« KT YO HHEIL SN T LR
LED AT () UV PHEIE RTINS
RR(FE) UV EINTHED., T—FE2EZEFELTVS
LAN 2 E— K LED SEET 10Mbps T:’f%‘ﬁ*éh?b\é\ Tl YO PEILSh TWAEWN
AT (%) 100Mbps TEHRIhTWS
AT (18) 1000Mbps THEHRINTWD
SPEED LED LINK/ACTIVITY LED

CON3

14.10 CON3 LAN LED Eci&

14.2.4. CON4 (USB 1% —7 = —X)

CON4 (FUSB 3.0 IcdIitLc USB 1> 4%—7 1 —ATY, {E5#ILi.MX 8M Plus ® USB O~ ~
A—Z(USBT)ICEREINTWVWET,

USB /{1 R cta = N2 EIR(USB1_VBUS) (&, i.MX 8M Plus @ GPIO1_I009 E> THIFEIL TH
H. High LN)LEATERNMHES . Low LRNILEATERIMIMIENE T,

P SERE—R

- Super Speed(5Gbps)
- High Speed(480Mbps)
- Full Speed(12Mbps)
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Armadillo-loT =~V x4 G4 8@/ =27

IN—RD 78k

- Low Speed(1.5Mbps)

7 14.16 CON4 =7

EVES Era /0 iz

1 USB1_VBUS Power EIREH(USB1_VBUS)

2 USB1_D- In/Out USB 2.0 7—%(-). i.MX 8M Plus ® USB1_D_N £ |C##E

3 USB1_D+ In/Out USB 2.0 =% (+). i.MX 8M Plus ® USB1_D_P > c#k

4 GND Power EIR(GND)

5 USB1_SSRX- In USB 3.0 ZE7—%(-). i.MX 8M Plus ® USB1_RX_N &> (C##E
6 USB1_SSRX+ In USB 3.0 Z{E7—% (+). i.MX 8M Plus ® USB1_RX_P E > (Ci#&#t
7 GND Power EIR(GND)

8 USB1_SSTX- Out USB 3.0 X{ETF—% (-). i.MX 8M Plus @ USB1_TX_N B Ic##EH
9 USB1_SSTX+ Out USB 3.0 XfE7—% (+). i.MX 8M Plus ® USB1_TX_P > C##E

1425.CON5 M2 1> 5—T 2 —X)

CON5 [FWLAN4BT OV REY2—ILAOM2 AV —T 1 —ATY, WBEF—IXFEZYALSTY,

M2 A5 —Txz—RAcHEETNBERM2._3V3) . iMX 8M Plus @ SAIT_RXC &~
(GPIO4_IOOT) THIEEIL TH D High LNILHATERMIMEHES . Low LNILHEATEIRIYIRI=

ESERS

CON5 OfEBEINCDEXLTIF. 2L TWEE A,

LTE+WLAN E€7J)L. WLAN ETI/ILDOHEIF. WLAN+BT IAVREY 1 —ILhEREINE I, WLAN
+BT AVREVa—ILIC, Py TFo—TJIERBOL 757 ILBMEEEhTWET, MHF4 DO~
ST zERAET. KLETY7ILORARBUATOEED T,

1411 WLAN+BT AV REY 2 - Py T+ or—7IERAL €75 7 I)LOEE

& 1417 WLAN+BT AVREV2a—I PV TFHr—TIELE 75 VL OR%

1Y9—7x—R%E

Jjibss

CH1 AR LAN B (Main)
CH2 48 LAN F(Aux)
CH3 BT

14.2.6.CON6 (USB OV =)L T—T x—XR)

CON6 (FUSB AV —ILBA Y —T7 2 —RATY,

E5#RIF USB > 7 )LZ# IC(CP2102N/Silicon Labs)##H T i.MX 8M Plus ® UART J> hO—
Z(UART2)ICERESNTWVWET,
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Armadillo-loT =~V x4 G4 HRANY =27l IN—RD 74

7 14.18 CON6 5= Hc7

EVES ez /O S

1 VBUS_CNSL Power BEIRAN(VBUS_CNSL)

2 CNSL_USB_D- In/Out vy —)LAUSB O +ZRAIES. USB U 7ILEHIC ICHER
3 CNSL_USB_D+ In/Out AV —J)LAUSBDO7ZZAIES. USB ) 7ZILEH#IC ICHERE
4 CNSL_USB_ID - KRiE

5 GND Power EIR(GND)

14.2.7. CON7 (JTAG A > ¥ —7 £ —X)
CON7 (& JTAG F*/\y HEEHKETZ2Z LD TEZ ITAGA VY —T1—RTT,

JTAG DI D= F U TlE. NXP Semiconductors Dik—LR—IH
54 o>y0O—RKRogER FiMX 8M Plus Applications Processor
Reference Manualy =SB EZE 0,

=
# 14.19 CON7 {57

EY&S Eyv# I/O A BEESIL—TF

1 VDD_1V8 Power EIRH I (VDD_1V8) -

2 PMIC_RST_B In PMIC Ut hMESE, PMIC ® PMIC_RST B EVic NVCC_SNVS_
. PMIC REFT 7Ly Z(NVCC_SNVS_1V8) 1v8

3 JTAG_TDI In TANT—=F AN, i.MX 8M Plus @ JTAG_TDI E> i VDD_1V8
. i.MX 8M Plus REBTZIL7 v Z7(VDD_1V8)

4 JTAG_TMS In TAKE—RER iMX 8M Plus @ JTAG_TMS £~ VDD_1V8
IC#ERE. .MX 8M Plus &BT /L7 v Z7(VDD_1V8)

5 JTAG_TCK In TAKoAOv Y. iMX 8M Plus @ JTAG_TCK E>(C VDD_1V8
#EfE. i.MX 8M Plus REBTZJL7 v Z7(VDD_1V8V)

6 JTAG_TDO Out TARF=F A, iIMX 8M Plus @ JTAG_TDO > VDD_1V8
IR

7 GND Power BIR(GND) -

8 JTAG_MOD In E—RE&E. .MX 8M Plus @ JTAG_MOD E' > VDD_1V8
ft. EiRETI10kQ ZILF TV

EIPMIC Uty MESOREMICOEE LT, "4.1.8 Uty by =T Y2 ZTHERLIZI WV,
14.2.8. CON8 (HDMI 1 % —7 = —X)
CONB8 [ HDMI 11 > ¥ —7 1 —ZTY,
fES# (& .MX 8M Plus @ HDMI TX O hO—S CEHI N TVET,
3& 14.20 CON7 {55 Ec3

EYES Erg 1/0 St

1 HDMI_HPD In Ry N 7St E. HEAC(-). i.MX 8M Plus @ EARC_N_HPD £,
HDMI_HPD &> (Tt

2 HDMI_Utility In/Out Utility. HEAC(+). i.MX 8M Plus @ EARC_P_UTIL &> Ic##t

3 HDMI_TX2+ Out TMDS 7—% 2(+). i.MX 8M Plus ® HDMI_TX2_P ' |C##t

4 HDMI_TX2_Shield - TMDS 7—% 2 ¥—J)LR

5 HDMI_TX2- Out TMDS 7—% 2(-). i.MX 8M Plus ® HDMI_TX2_N &> [C i

6 HDMI_TXT+ Out TMDS 7—% 1(+). i.MX 8M Plus ® HDMI_TX1_P E' > |C##t

7 HDMI_TX1_Shield - TMDS 7—% 1 ¥—J)LR
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Armadillo-loT 7' —

Nz G4 BBEN=Z2 T

IN—RD 78k

EVES Ev% /O i

8 HDMI_TX1- Out TMDS 7—% 1(-). i.MX 8M Plus ® HDMI_TX1_N &> [C#i
9 HDMI_TXO+ Out TMDS 7—% 0(+). i.MX 8M Plus ® HDMI_TX0_P &'~ |C ¥t
10 HDMI_TXO_Shield - TMDS 7—% 0 ¥—JL R

11 HDMI_TXO- Out TMDS 7—% 0(-). i.MX 8M Plus ® HDMI_TXO0_N &> [C#5t
12 HDMI_TXC+ Out TMDS 70 7 (+). i.MX 8M Plus ® HDMI_TXC_P &> £t
13 HDMI_TXC_Shield - TMDS 70Oy 7Y —JLR

14 HDMI_TXC- Out TMDS 70 7 (-). i.MX 8M Plus ® HDMI_TXC_N E' > [C##t
15 HDMI_CEC In/Out CECf§%. i.MX 8M Plus ® HDMI_CEC &> (T

16 HDMI_GND Power EIR(GND)

17 HDMI_SCL In/Out DDC 7HAv 7. i.MX 8M Plus ® HDMI_DDC_SCL & > IZ £t
18 HDMI_SDA In/Out DDC 7—%. i.MX 8M Plus ® HDMI_DDC_SDA & > C##t
19 5V_HDMI Power EIRE A (5V_HDMI)

14.2.9. CON9 (LVDS 1 9 —T = —X)

CONQ (F 1 Fv R4 L—>)DLVDS HHA>YF—T 2 —AXTY,

EE#RIL .MX 8M Plus @ LVDS Display Bridge(LDB)[C#E#fic i TWE T,

A

CONT1 D5, 7E>ECON9 D 7. 8 EVIEREU 12C /XX (12C4) [ #Eft

SNTWVWET,

#* 1421 CON9 BH I/ ENMmIAXRT T4

2 BE X—h— 5

BEHIx75 FX15S-315-0.5SH HIROSE ELECTRIC HFARER O.5AMRT 1 RHT=D)

HEaAxy 5 FX15S-31P-C HIROSE ELECTRIC Yr)fFEY—IL Rty 1 7 (AWG30

~AWG32 Kt
FX15SW-31P-C HIROSE ELECTRIC D )UfFEY—ILR#{LY 1 7 (AWG28
~AWG30 Xty

av57 FX15-3032PCFB HIROSE ELECTRIC ERER AWG30~AWG32
FX15-2830PCFB HIROSE ELECTRIC BHRER AWG28~AWG30
BEHARPHIRZE e, AV 7 MIRBIETER<KERIETHE
B9 &zREHLET, AVF I/ MNEAXRTYDEERIIC. TEZS
RS EE W,

=]
& 14.22 CON9 {55851

EV&S EY& I/0 Gl EEZIV—F

1 GND Power EIR(GND) -

2 VIN Power EIRE 7 (VIN) -

3 VIN Power BIRE S (VIN) -

4 VIN Power BIRE S (VIN) -

5 VIN Power BIRE A (VIN) -

6 GND Power EIR(GND) -
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Armadillo-loT =k x4 G4 BB =27 )L IN—RD 74

Er&E=s E>% I/0 BB BETIV—7
7 12C4_SCL In/Out [2C7-70Av 7. iMX 8M Plus ® 12C4_SCL >, VDD_1V8
CONT1 5 EvicER. BERETA4TKINT VT
(VDD_1V8)
8 [2C4_SDA In/Out 12C 7—%. i.MX 8M Plus @ 12C4_SDA E>. VDD_1V8
CON11 7 EvicHE. ERETL4TRK IILF v T
(VDD_1V8)
9 GND Power EIR(GND) -
10 LVDSO_TXON Out LVDS 7—% 0(-). i.MX 8M Plus ® LVDSO_DO_N & -
VIR
11 LVDSO_TXOP Out LVDS 7—% 0(+). i.MX 8M Plus ® LVDSO_DO_P & -
VIR
12 GND Power EIR(GND) -
13 LVDSO_TXIN Out LVDS 7—% 1(-). i.MX 8M Plus ® LVDSO_D1_N & -
T
14 LVDSO_TX1P Out LVDS =% 1(+). i.MX 8M Plus ® LVDSO_D1_P & -
VIR
15 GND Power EIR(GND) -
16 LVDSO_CLKN Out LVDS 70y 7 (-). i.MX 8M Plus @ LVDSO_CLK_N -
v iciER
17 LVDSO_CLKP Out LVDS 78y 7 (+). i.MX 8M Plus @ LVDSO_CLK_P -
v iciER:
18 GND Power R (GND) -
19 LVDSO_TX2N Out LVDS &—% 2(-). i.MX 8M Plus @ LVDS0_D2_N & -
VIR
20 LVDSO_TX2P Out LVDS 7—% 2(+). i.MX 8M Plus ® LVDSO_D2 P & -
VT
21 GND Power EIR(GND) -
22 LVDSO_TX3N Out LVDS 7—% 3(-). i.MX 8M Plus ® LVDSO_D3_N & -
VIR
23 LVDSO_TX3P Out LVDS 7—% 3(+). i.MX 8M Plus ® LVDSO_D3 P & -
VIR
24 GND Power EIR(GND) -
25 GPIO3_I000 In/Out IRERAE A, iMX 8M Plus @ NAND_ALE E > ([Tt VDD_1V8
26 GPIO3_1001 In/Out i)gﬁ)\tﬂj]\ i.MX 8M Plus @ NAND_CEO_B B> ic#E VDD_1V8
o
27 GPIO5_1003 In/Out IERAE A, iMX 8M Plus @ SPDIF_TX E > C VDD_1V8
28 GPIO5_1004 In/Out IRERAE AL .MX 8M Plus @ SPDIF_RX & > [C 5 VDD_1V8
29 GND Power EIR(GND) -
30 VDD_1V8 Power EIREA(VDD_1V8) -
31 GND Power EIR(GND) -

14.2.10. CON10 (MIPI-CSI 1 > % —7 = —X)
CONI0 EAAXZEHEAD 1 Fr X2 L—2)D MIPI-CSIA>%—7 £ —XTY,
EB#RIE .MX 8M Plus @ MIPI Camera Serial Interface(MIPI CSIT)IC#EfHRENTWET,
&K 1423 CON10O BEHIARIFETLFITILTZY cT—T LGl

&7 BE X—h— EE
BEHEIxIY 1-1734248-5 TE Connectivity FFRBM TAMRT 1 RHD)
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16285
140,15 1410,05 | 1+0,15
Co3t02
N\
X 0,7 %%
I
140,05 TYP,
I TYP. 2, /MIN,
THICKNESS:0.310.05
[Unit:mm]

14.12 CON10 #E#GrAIBER 7L F > TILT7 5y Mr—TILOFR

# 14.24 CON10 555

EYv&S Ev4 1/0 ] EETIV—7

1 GND Power EIR(GND) -

2 CSIT_DN_O In MIPI 7—% 0(-). i.MX 8M Plus @ -
MIPI_CSIT_DO N EvicHEs. 17y EL@E

3 CSIT_DP O In MIPI 7—% 0(+). i.MX 8M Plus @ -
MIPI_CSIT DO PEVICiER. 18V EHBE

4 GND Power TR (GND) -

5 CSIT_DN_1 In MIPI &—% 1(-). i.MX 8M Plus ® -
MIPI_CSIT D1 NEYVICE#. 20> L@

6 CSI1T_DP_1 In MIPI 7—% 1(+). i.MX 8M Plus ® -
MIPI_CSIT D1 PEYVICIER. 21 Ev @

7 GND Power EIR(GND) -

8 CSIT_CK_N In MIPl 28w 7 (-). i.MX 8M Plus ® -
MIPI_CSIT CLK N EvI(C#Ef#fK. 23 B> &4t
B

9 CSIT_CK_P In MIPl 20w 7 (+). i.MX 8M Plus ® -
MIPI_ CSIT CLK PEYVIc#ESRK. 24> &+
G|

10 GND Power EIR(GND) -

11 CSI1_GPIO0_3V3 In/Out ERAEA. LARIVEEIC ZBAEUTiMX8M VEXT_3V3
Plus @ NAND_DATAOQO E>(c#ER:. 26 E>
siE

12 CSIT_GPIOT_3V3 In/Out PERAHAD. LARIVEH# IC 2B U Ti.MX 8M VEXT_3V3
Plus @ NAND_DATAO1 EVIc#. 27 E>
E B

13 [2C2_SCL_3V3 Out 2Cr7Av7o. LRIVEHRIC #8BHBU TiMX VEXT_3V3
8M Plus @ [2C2_SCL v k. #EiktET
47k ZILT7 vy F(VEXT_3V3), 28 v &i@E

14 12C2_SDA_3V3 In/Out [2C 7—%. LANIZEHIC Z &AL TiMX8M VEXT_3V3
Plus @ 12C2_SDA E v ic#Ek. EikRLET 4.7k
ZIL7w Z(VEXT_3V3), 29 Ev &3h@

15 VEXT_3V3 Power EREA(VEXT_3V3) -

16 GND Power EIR(GND) -

17 CSIT_DN_O In MIPI &—% 0(-). i.MX 8M Plus ® -
MIPI_CSIT DO N EVIciER. 2V EHEE

18 CSIT_DP O In MIPI 7—% 0(+). i.MX 8M Plus ® -
MIPI_CSIT DO PEVICERK. 3V EHE

19 GND Power EIR(GND) -

20 CSIT_DN_1 In MIPI 7—% 1(-). i.MX 8M Plus ® -
MIPI_CSIT D1 NEVIC#ER. bEVEHLE
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IN—RD 78

(V2= Ev4 1/0 | EETIV—F

21 CSIT_DP_1 In MIPI 7—% 1(4). i.MX 8M Plus @ -
MIPL_CSIT_ D1 _PEVICHE#RK. 6 Y EL@E

22 GND Power EIR(GND) -

23 CSIT_CK_N In MIPI 28w 7 (-). i.MX 8M Plus @ -
MIPI_CSIT_CLK N EvicHEH. 8V &t@E

24 CSI1_CK_P In MIPl 28w 7 (+). i.MX 8M Plus ® -
MIPI_CSIT CLK P EvIic#Ef. 9y EHE

25 GND Power EIR(GND) -

26 CSI1_GPIO0_3V3 In/Out IRERAEAD. LARILEEIC ZBA L TiMX 8M VEXT_3V3
Plus ® NAND_DATAOQO E'vc#s:. Eik Lt
TA47k 77w F(VEXT 3V3). 11 EvEH
B

27 CSI1_GPIO1_3V3 In/Out PRERAH A, LARIVEIRIC Z#A L TiMX8M VEXT_3V3
Plus @ NAND_DATAO1 E> ik, EiRLE
TA4T7Kk ZIL7 v F(VEXT_3V3)., 12KV EH
G|

28 [2C2_SCL_3V3 Out 2Co7Av 7o, LRIVERIC Z#8HBU TiMX VEXT_3V3
8M Plus @ 12C2_SCL v ickEf. EfRET
4.7k ZIL7 v Z(VEXT 3V3), 13V &HELE

29 [2C2_SDA_3V3 In/Out 2C 7—%. LRILEHIC #&FAL TIi.MX8M VEXT_3V3
Plus @ 12C2_SDA E v ic#Ek. EiRET 4.7k
ZIL7w F(VEXT_3V3)., 14 EV&F@E

30 VEXT_3V3 Power BIR(VEXT_3V3) -

14.2.11. CON11, CON12 (isk1 >~ 5 —T = —X)

CON11, CONI12 [FtERIRADA V¥ —T 1 —ATI, EHOEE(RILFILIX)ZHD, i.MX
8M Plus fES#rhERiS N TR D, USB. GPIO. SPI. UART. CAN. I12C. PWM. I12S. PDM MIC

EDHEEZINRI D2 ENTEET,

ONOFF E5&0ERAHADESbERSNTHE D, Armadillo-loT — kDU 1 G4 OER%Z NER
DSDESICLDEHIET 2 ENFRETT, £lew BRABAEL Y (VINE D EREIET D EHAEET

ERS
CONT1. CON14. CONI5 OEREZ 1 > (VIN)IFEHRENnTE D, [EiF
CEREMHAT 2T S TEE A
CON1T1 D5, 7E>E CON9 @ 7. 8 EVIERU 12C /XA (12C4) [ Hz=#E
INTVET,
% 14.25 CON11, CONI2 BHaAx/ 7 &dmaAxy 741
2 i3 X—hH— i
BHaI1xv ¥ 6130xx21121 [ Wurth Elektronik FFARER SAMRT 1 KHD)
MEaIxo 4y 6130xx21821 [l Waurth Elektronik -

Elxx [TV BB AD FT,
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% 14.26 CON11 {§5HE%1

EvE Eva& 1/0 B BEJIL—T

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

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

3 GND Power EIR(GND) -

4 GND Power EIR(GND) -

5 12C4_SCL In/Out R A, iMX 8M Plus @ 12C4_SCL £ VDD_1V8
V. CON9 7 Evici BIRET4.7k 7L
77

6 ECSPIT_MISO In/Out IEEEAH A, iMX 8M Plus @ ECSPIT_MISO | VDD_1V8
s

7 12C4_SDA In/Out IERAHE A, iMX 8M Plus @ 12C4_SDA £ VDD_1V8
>, CON9 8 EvicH#i: iR ET 4.7k 7L
77

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

9 ECSPI2_MISO In/Out IRERAHE AL i.MX 8M Plus @ ECSPI2_MISO VDD_1V8
vl

10 ECSPIT_SCLK In/Out IERAHE A, iMX 8M Plus @ ECSPIT_SCLK VDD_1Vv8
R

11 ECSPI2_MOSI In/Out IRERAE A, i.MX 8M Plus @ ECSPI2_MOSI VDD_1V8
s

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

13 ECSPI2_SCLK In/Out IERALE A, .MX 8M Plus @ ECSPI2_SCLK VDD_1Vv8
s

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

15 ECSPI2_SSO In/Out IERAHE AL i.MX 8M Plus ® ECSPI2_SSO VDD_1Vv8
(k=22

16 SAI3_TXC In/Out *}Z\gi;:ﬁjl i.MX 8M Plus @ SAI3_TXC > VDD_1V8
I

17 SAI5_RXC In/Out Tmii%étﬂjl i.MX 8M Plus @ SAI5_RXC £~ VDD_1V8
(TSR

18 SAI3_TXD In/Out IERAE . iMX 8M Plus @ SAI3_TXD > VDD_1Vv8
(g3

19 SAI5_RXDO In/Out IERAHE A, .MX 8M Plus @ SAI5_RXDO £ VDD_1V8
I

20 SAI3_RXD In/Out IERAH A iMX 8M Plus @ SAI3_RXD > VDD_1Vv8
(=23

21 SAI5_RXD1 In/Out IERAHE A iMX 8M Plus @ SAI5_RXD1 £ VDD_1V8
VR

22 SAI3_MCLK In/Out IERAEA. iMX 8M Plus @ SAI3_MCLK & VDD_1V8
I

23 SAI5_RXD2 In/Out IRERAH A, MX 8M Plus @ SAI5_RXD2 & VDD_1V8
VIR

24 GPIO1_I015 In/Out IERAH A, iMX 8M Plus @ GPIO1_1015 VDD_1V8
I

25 SAI5_RXD3 In/Out IRERAHE A, .MX 8M Plus @ SAI5_RXD3 & VDD_1Vv8
VIR

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

27 SAI5_MCLK In/Out IERAE A, iMX 8M Plus @ SAI5_MCLK & VDD_1V8
I

28 USBDP_DNZ2 In/Out USB 2.0 7—%(+). USB HUB &#H T i.MX -
8M Plus @ USB2 (T##t

29 SAI5_RXFS In/Out IERAHE A, iMX 8M Plus @ SAI5_RXFS & VDD_1Vv8
I

30 vDD_1V8 Power EIRE(VDD_1V8) -

31 VDD_5V Power BIRE 7 (VDD_5V) -
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Er&E=s Ervs& 1/0 B BEJI—7

32 VDD_5V Power BIRE 7 (VDD_5V) -

33 GND Power EIR(GND) -

34 GND Power EIR(GND) -

% 14.27 CON12 {55

EVES E>% I/0 Bz BEZSIN—F

1 PWR_OFF In/Out Armadillo Base OS T, 1—H—IC k2 ZFET VDD_1V8
BE. .MX 8M Plus @ GPIO1_I001 E > ic#E#t

2 GPIO2_1011 In/Out HRERAE . IMX 8M Plus @ GPIO2_1011 E v (c#Ek:E VDD_1V8

3 REBOOT In/Out Armadillo Base OS TR, 1—H%—(IC LK 2ZFE VDD_1V8
BE. i.MX 8M Plus @ GPIO1_l005 &> (Ti##Esk

4 GPIO4_1027 In/Out IRERAE . .MX 8M Plus @ GPIO4_1027 B> [Tk VDD_1V8

5 ONOFF In ONOFF 81l iMX 8M Plus ® ONOFF &> (T, NVCC_SNVS_
Hix ET 100k ZJL7 v Z(NVCC_SNVS_1V8) 1v8

6 GPI04_1028 In/Out R A . i.MX 8M Plus @ SAI3_RXFS B> (C 5k VDD_1V8

7 FW_UPDATE_|I In/Out Armadillo Base OS TR, 12— —ICK2ZEA VDD_1V8

ND Bg. i.MX 8M Plus @ GPIO1_I000 &> (c#E#kt

8 GPIO4_1029 In/Out IERAH . i.MX 8M Plus @ GPIO4_|029 & iciEst VDD_1V8

9 STDWN_IND In/Out Armadillo Base OS TR, 1 —H7—ICKB2ZERA VDD_1V8
BE. i.MX 8M Plus ® GPIO1_I007 &> IC#E#:E

10 GPIO3_1008 In/Out Té%i]\ﬂjjl i.MX 8M Plus @ NAND_DATAQ2 v ic VDD_1V8

o

11 PWR_IND In/Out Armadillo Base OS TR, 1—7—ICKB2ZET VDD_1V8
BE. .MX 8M Plus @ GPIO1_I006 £ ic#E#t

12 GPIO3_1009 In/Out Té%i)\ﬂjj]\ i.MX 8M Plus @ NAND_DATAO3 £ ic VDD_1V8

L

13 GPI02_1008 In/Out IRERAE A, iMX 8M Plus @ SD1_DATAG6 B> (c#E VDD_1V8
L

14 GPIO3_1014 In/Out IRERAE A, .MX 8M Plus @ NAND_DQS E > |c 5 VDD_1V8

15 GND Power EIR(GND) -

16 GND Power ER(GND) -

[BIONOFF S5 DOF#llc DEF LTI M14.1.9.1. ONOFF EvHh 5 OERHIMH, % SHERL LI L,

MR TEDREDFMICOESILTUE, 7y kY =277/ Armadillo

Y+ k. [https://armadillo.atmark-techno.com/]h 5% 7> O— KT
=% TArmadillo-loT =k D x4 G4 XILFTL UV RAEK) =TSR
= LY,
14.2.11.1. USB

USB 2.0 Host & 1 IR— MERYT 2 2 EHFIRET Y, E5#RIE USB HUB #HTUSB I> hO—3

(USB2)ICE s N TWE T,

- BRERE

- High Speed(480Mbps)

- Full Speed(12Mbps)

- Low Speed(1.5Mbps)
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14.2.11.2. GPIO
GPIO Z&K 34 R— MERYT 5 2 EDABETY,
- 5L ~JL:VDD_1V8
14.2.11.3. SPI

SPIZ&K 2 R—KNERT D ENAEETT, E5HRIEI.MX 8M Plus ® ESPI(ECSPI1. ECSPI2)ic
EHEhTwEd,

- RAIAY 7 EKRE: 66MHz() — R)/23MHz(Z 1 k)
- E5LANJL:VDD_1V8
14.2.11.4. UART

VU TZILUART) ZHRK 2 IR— MERT 5 2 ENARET T, E5#RIL i.MX 8M Plus @ UART(UART3.
UARTY)ICEFHESNTWVWET,

- AT —FEEL — ~: 4Mbps
- 5L ANJL:VDD_1V8
14.2.11.5. PDM MIC

L& RDICAE -7 PDM MIC Z8 XK 4 /R— MNMERT D 2 EDAIEETYT, E5#RIE i.MX 8M Plus @
PDM~NA 707445 —7x—AMICFIL) ICEfFRESNTWET,

- §5LANJL: VDD_1V8
14.2.11.6. 12S(SAl)

2S ZHRK 1 R—MERT DI ENFRETT, E5RIEIMX 8M Plus DRIARA —T 1 A1 5 —
71— X(SAR)ICERENTWVWET,

- §5LANJL: VDD_1V8
14.2.11.7. CAN

CAN Z&K 2 R— MERYT 5 Z EMNFARETY . E5#RIE .MX 8M Plus @ FLEXCAN(FLEXCANT,
FLEXCAN2)ICHEf s N TWE T,

- CAN FD, CAN 2.0B 70O k JJL&F iy
- E5L~NJL: VDD_1V8
14.2.11.8.12C

1I2C Z#8RK 3 /R— MNMEET 2 EDFHET T, ESIRIE IMX6ULL @ 12C O kO—Z(12C4. 12C5.
I2CB)IcHEHmENTWET,

- RRT—FEEL — b 320kbps
- 5L ANJL:VDD_1V8
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14.2.11.9. PWM
PWM Z&K 4 /K~ MERT 5 2 LA AR T,
- BARREBH: 66MHz
- E5LANJL: VDD_1V8
14.2.12. CONTI3(RTC Xy 97y FA 5 —T =z —X)

CONI13 U TZINZAL7OyIDINYy I TPy THA VT —T7 1 —ATY, REEERNMIEINTE
BT —49 ZREI T WESICSERLEE L,

CON13 ici& CR2032, BR2032 HFDE Mz I 2 ENTEXT, UT7ILIALTOY T DK
REROFPEEEIE. T—F¥—bh Lkl 240nA(Typ) B> TED XTI DT, BtFwmIX TORX
REDVBFTEERI,

BEMEIATOIVTZIVIALIOY 7 ERELTED. FIAREREABRE-20C~70CT 8 #¥(Z&
ZE)TY,

# 14.28 CON13 {57

EY&S Ev& [/O i
1 RTC_BAT Power UZILEA LBy DIy Ty 7REBERAARTC_BAT)
2 GND Power BIR(GND)

BRIV —NEET BRE. EYORBABPREEREENTVE
Slc. BRTOEMHERBPEBEREBOERZ1T> T LW,

14.2.13. CON14, CON15(BIRAAA YT —T z—X)
CON14, CON15 @BFANADA ¥ —7 2 —2TH,

CON14 [CigDC Y v v I DEREEINTED. ™M 14.13. ACF7F¥ 77D~ —2 ) EEUEEY—
IDHBACTITIMMERTEET . MIGT T EAZE2.1Tmm. A LE5MM DHEDERDET,

S
1413 AC 757 75 DfiE~—7
CON15 [ZlEF2mmEYFDSA MNPV IV AR I ZRELTWVWET,
%K 14.29 CON15 #£H 17~ &Lx@mIa XY 4l

&7 BE X—h— EE

BE&Ix75 S02B-PASK-2(LF)(SN) J.S.T.Mfq. FFREIM SA(RT 1 RHh)

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

av57 ks SPHD-001T-P0.5 J.S.T.Mfg. BRAER AWG26~AWG22
SPHD-002T-P0.5 J.S.T.Mfg. HEAER AWG28~AWG24
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% 14.30 CON15 {555
EYES Evé I/O Gl
1 VIN Power EIRAA(VIN)
2 GND Power EIR(GND)

CON11. CONT4. CON15 DERZ 1 > (VIN)IFERESNTED . FF
ICEBERZHIEIT B EFTETR A,

>

AC 75 75 %={ERTBZEIE. AC 75 75D DC 7= % Armadillo-loT
T—RhoxH4 G4 ICEHRLTHS AC 772y NMELTLIESE
LYo

>

BREZBERATSIREE. AVTFUHICEZSnIcERZkRfcH. ERZ
ke —EH%F'EﬁL/U:ﬁ’J,Z\Eb\EE DEY, WELY NMIBOACTYY
Y DIZBICHERKE U TOEED TI,

>

- DC 7S JITERZYIMTLIIBE K957
- ACT7ZJ7RITERZYIMILIIZE (/91 2

VTVHICEZISNICEBEANRITSEICERZBIRALLEE. BR
—TVANTFENT EEFULBVWEDOEERESORAEZD XTI,

14.2.14. JP1(EENT/NA AREY v Y /N\)
JP1 BB T/NA ZAREY ¥ V/NTT, JPT DRET, BBT/NA RZRETZIENTEET,

% 1431 Yv V/XOREEEET /A R

JPT DRRE RETFINT R
A—Tv eMMC
Ya—+hk microSD(CONT)

# 14.32 JP1 55HE3

EY&S Ev& [/O A

1 JP1 In EET /A ARERES. .MX 8M Plus ® BOOT_MODED E > I ###t.
iR ET100kQ LT DT>

2 JP1_PU Out iR ET4.7kQ 7L v 7 (VDD_1V8)

14.2.15. SW1(Z2—H%'— X1 v F)

SW1 &, 1—Y—@ITHRICAFATEZMULRY V21 v FTF,
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% 14.33 SW1 E=5HE5

BEES =L i)
SW1 1I—Y—RAvF i.MX 8M Plus @ GPIO1_I013 E>ic . &R ET 10kQ ZIL7 v 7(VDD_1V8)
(Low: ENTRRE. High: #E N TULRWIREE)

14.2.16. LED3(2—%'— LED)
LED3 [¢, 1—H—@ITHAICAATES LED TT,

% 14.34 LED3 DiRRE

HRES & () B
LED3 2—4H— LED(#%) NSV IZ57%EBHLTIMX 8M Plus @ GPIO1 1014 B> ICE#x
(Low: JHXT. High: s47)

14.2.17. LED4(ZER LED)
LED4 (. Armadillo-loT &— kU =4 G4 OEREZRHA®D LED T,
2R 14.35 LED4 D4R EE

BRES BTR(E) Kig #iA
LED4 BIR LED(#%) RAT VDD_3V3 h'ffaEntnd
HAT VDD_3V3 AMitfa s hTuhign

14.2.18. CON21 BG/LTEZ T+ A9 —T7xz—X 1)
CON21 1& 3G/LTE €YV 2 —IVAT7 ¥ T+ T — T EERT 2HDA V5 —T =2 T,

PUTFMTFICT VT FIT—T I eERT SR BERANEMNA S ERE
DEHEBZRDTFTDT, +RICTERELSLES W,

14.2.19. CON22 BG/LTEZ T+ A9 —Txz—RX 2)
CON22 ($ 3G/LTE EYV2— A7 YT+ 7 — T EEHT 2LHD(1 Y5 —7 1—RTT,

TOTFRFICT T FHFIr—TIEERT DR, BEELAOZINZ 5 EHE
DEREBDEFITDT, +ICTEFELIESIL,

14.2.20. CON23 (nanoSIM 1 > % —7 x—X)
CON23 if. 3G/LTE €Y 2—J/LA nanoSIM « ¥ ¥ —7 1 — 2T,

7 14.36 CON23 {E5 &5
EvES | Cv& /0 BiE

1 GND Power BIR(GND)
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EVES Ev# l/O L]

2 SIM_VCC Power SIMERHEAN. 3G/LTEEY2—I)LD SIM A > 5 —7 = —RITEH:
3 SIM_RST Out SIM Uty 3G/LTEEI2—ILD SIM A >F—7T x—RICEHR
4 SIM_CLK Out SMZo0Ov¥. 3G/LTEEY 2 —I)LD SIM A > 5 —7T = — X
5 SIM_VPP - RiEh

6 SIM_I/O In/Out SIM F7—%. 3G/LTE EYa2—)LD SIM A > 5 —7 = —XIcHEk

CON23 ([F/ERBIRICHIGL THE D X Ao nanoSIM 71— R DHFikRI.
FEMOEBERZYIMTUIRETIT> TS W,

14.2.21. LED20(3G/LTE R 7 —% AHEFRA LED)
LED20 (&, 3G/LTE €Y 21— OBEREETS LED TT,

# 14.37 LED20 D¥##e

HRES BB
LED20 LTE ®Y 2 —IUICER
£ 14.38 LED20 DikRE
KR8 BB
SHKT JXT—A T4REE
AUR((200ms £2XT/1800ms SEKT) xv hT— U BERIREE
AR (1800ms s XT/200ms SE4T) R IR AR
RB(125ms =KT/125ms SHAT) WBEIREE
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14.3. A2
14.3.1. ERFERE

4,4
[ ]
| —— = T
" T
—
131,2
108
23,2 62,8 16
27,1
R - & o) Bii
22,6
% [o]b]
ob
[ ] o N
3-92,3(84PAD o.p
olb
N of
v Sl
\ S — ob
K ~92,5% 1 = o
olb
oib
0 olb
N oip
o o|p
o a op \O
—|0
olb e =
9 ob o|e)
3 & i3 88
6o [ 90| [o0 oo ob =
ooo ! o0go oco!looo olb I\
H 0,425(CARD CENTER)[oID -
3 T a1
V) > L
Pl %%l 073 9] | n
Y 0 o 0 O D ¢ Lo [ TS .
= ol N = 5
Dl I il LT Tl ) sl
Z 1 11 I ¢ ;]k T ==
1733 g | Le El Ll e T lad PARTS HEIGHT MAXS,2 EXCEPT CONECTERS
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