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RHELTVWET, ATDE IF. VMware BERBY I VRAITFOT—F A A—I T, DA X—JIC
&, Linux X7 by 7EREZX—X(C GNU 7 ORAFEREY —IL P Z DO MKERY —)LHERIIC
AVARN=ILENTWET, ATDEZES 2 & T, AEAPC ORARYPY —ILOA YA KN—)LiZE
EWSHARBEZEZ SZFHZEFI DI ENTEXT,

2.1.2. Armadillo-640 & &

Armadillo-600 ¥ U —Xi&, 7+« —ILRAIFOHEEE - RO T Iy hT74—LE U TEERIRAERE
ZRD/NE - EB AT Linux A D MHAH CPU R— K TArmadillo-400 ¥ ') —X; OBEEH#HEL
DD MEBREDEBBAETVZEDICKIBICTL—RT7 v TEE . READ Linux HARAHT T v ~
TA#—ALTY, aEEANSABNEREZRA L. SSIMREEZERT 2R E. BEROFEVNPLTE
%E*ﬁbﬁ_ xit:kuin-l-b\ﬁET—g_o
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NXP® |.MX 6ULL
ARM Cortex-A7 (528MHz)

microSD
20wk

Armadillo-640

X 2.1 Armadillo-640 & (&
- i.MXBULL ##;/Armadillo-440 & IR B A TERER

Armadillo-640 (&, XD Armadillo-440 O ARV VBB HEEL Y V7 ILR—RKRBEFILT
9, CPUO7ZZ7 0Oy 71 b28MHz (7 v 7. XEY IE Armadillo-440 D # 4 Z D
512MB(DDR3-800). #>¥iRh—RXZX kL —E# 4GB(eMMC)Z## L. microSD i—RKRXO v
NEBATWET, /EED Armadillo-400 Y —XICtkRT/\N—R D = ZHENKIRICHE EL. 7
TV —y 3 VREEOBHRENEL D E U, Armadillo-440 @IF ERUROA T 3 v —
A(BESE - @BE)H T/ T7 v 7L TWVWED T, Armadillo-440 hSEDIRZ 2 & T HEKREH
BT DIRENH D £ A,

EBEHE—REEH - N\vT U —EBREOEBRICHEE
BEBEHE—REZEBHULU. "T77U5—y3>h5 Armadillo-640 KEDERE %= OFF [c 9 5,
TRTC(UZILZAL7OYI)DT7 T —LATRESTERBBICKAEDEREZ ON ICF %) EWLWs zfih
RERGENAETT , RNERFLTEREEZERET 2 VWS ERANABERD T, /Ny T Y —T&
IS OLHESFICHELTVWED,

- EREEESHE-20°C~+70°Cxtit
Armadillo-640 (ZFERREESHE-200C~+70°CEH/NN—LTWE T,

- VTR — REGHASIRREICE +0ICEE

Armadillo-640 [, ¥ > 7 ILIR—RBBNESZL DILKRA VY —T7 1 —RAEEHLTEH, USB,
LCD. ¥YU7JL. GPIO. I12C. 12S. SPI R EDILRICHIGUET, EEMIFIC. Y—KREHIX
V9 EBEHUELETILOM, U—RERIEBHFOETIHIRHEIZFETT,

- Armadillo Base OS #&&;

TArmadillo Base OS; Z#&H U TWEd, I—H—BHEIR—RNOEEEEZBERICEKET - AL T
EZADLIET, SHRBEREEDZIENTEFXT,
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- EEFITILXAY NES

NXP Semiconductors 80t 1 7T L X~ TSEQ50;, #EHEEH LU TWET, IhEFERHT
352&7T. I\—RoUzxzF7Rootof Trustlc&kdaWwtxa T E2ERTEET,

2.1.3. Armadillo Base OS & &

Armadillo Base OS (&, 7Y "= 77 /HRHITZ2ERTA A NI E 21— 3T, Linux5.10
HER—ZC, AVTTEEMEE, VNI 77y 7TF—MEBRE. XY NT—UXX—Iv—RECH
Do MEREARTELO Y/ M2 0S T, TeME0EWVWEREZERLET,

eg.
Eclipse hawkBit™

App firmware
Eif H—N— [ERES:

— av7r |l 3v7r av7+
YILITTE YT T—k volume volume | [NMARM volume

0 1 N

YR T=IIR—Tv— 200ms (&) (=mtL) (=@t

AYTFTI VT (podman) L2 bl

¥100MBILF g OS — 300ms pPIE TS

Linux Kernel 5.10 o -@ Armadillo Base OS J
Armadillo Bootloader 32vB YA ) :M

(@ ms0s |

2.2 Armadillo Base OS & (&

- 0SSOI ~ME

0S BB OBEARNRICLIZC ET, B2 UTF 1 URIEERLTWET, 7Y hY—0F7
UG 7 v 77— N ERET B, BEF1UT 4 oT #58: LTRBEICEDERT
BTENTEET,

CAVTHICKB T TV —2 3 VER
PV —yavE 'OV 5+) BATOSHSREUTEETES o, AVTFEDTv T

T—hHARETT, YUY RRYyIR{EENZZEicLD. BREHDYVIN VI PHSOHREICKT
DR ARDREICENEERBLET,
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PIVr—o3>#7FBUTER

AVFFIVTY _
BaseOS

Linux Kernel 5.10

K23 AFFHIickd 7TV o—a vnER
- Ty 7T — MERE T IEXERE
XYy RTJ—2¥»USB XEY., microSD A— K. Armadillo Twin I &2 7 v 77— MMépex iE%
BEHUTWET, EUKEBRERENEYINTI T 7ORT Y TTF—KNTEBLEHEAC. ER 7Y TT7—
MEEBRARINTWEY, OS- 7—hAO—%— - AV FFEHRE. Z2E%ZIBRIT SO _HIL

L. UANYU —BEZBZ TVWERT, AD—7 v ITF—MERBRUBETH, FEROREICO—
WKy T2 ENTEFXT,

77— hFREBRERSOREICO-INY S

RElcO=-ILnNwe

PuTF—rE BREELET Py TF—hED
. bl PuTF— okl
¥ X iR ¥ X\
W ow | PED Fnew f owo | ZBE o I New!
il HE EE

X 24 0=y 7 OLHEH

- BEMEOEE

REEDSWI 7MY ATLT, AML—INDELAHZFHS L THRZIHEIT22E, 8VE
FHEEELET., BEROTOTHREKELRERHLTVET,

R T E&EEDM £
AVTFHICT IV AERZRITTCEEI S ENTEXT,
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SRR ERKT BICHIcD. Armadillo Base OS I U T& D EH#EMABENRELRIESIE. 3.2,
BIFBIICH > THE < ANZE Armadillo Base OS D#EE - 5y #BLT<EE L,

2.1.4. Armadillo Twin & (&

Armadillo Twin (&, 7v ck~Y—20 77 / HNiEM#H T % Armadillo Base OS B&HD7/\1 X% Y E—bH
NS EBEHBEITSZIENTEZIVSTURY—ERXTY, IRABIYIRAIEZYE—MDSETTEDLSIC
O, OS 7y 7F—hHY—EXEED S DIFETITZA S0, BEFOT/I\A X IEICRHFTDIREE
EHZITDZIENTEET, Floo NTEBEPEXF 21U TAR/EREDAYTFH Y ADIEH., HEEEEH
PEREZE, 77V r—a3>v07y 77— aEHTZ 5D, TINARADXREBRGICERAL 2 &%
<. B THERMN DevOps IR T 22 EMNTEET,

AETIH, HFE - BE - BEHOK 7 —XICHITS Armadillo Twin DFIBICDWTEHF L TWET,

RIBOZEERZEIA+TER

e EOAFTICICEBATED
ArmadillocFROY —EXER{#E

(©0S-PFUPYTF—1) ERES

8-t |
i ] _> Armadillo — —EEH =
° FIAABUE-FD5 @ Twin 2

—EEBELTRTERENEL ol o

‘PS5

N
o FIRARREETRILLT T - perdiay L gn--sum B

2.5 Armadillo Twin & &
2.1.4.1. b —E XD
TNy FTF—K (OTA)

ERONSTINARADY 78077y 7ITF— 2952 ET. RENICEF2VYT+EDEVWIX
TLERDELHIC, BB REERMTZCEEHTRETT, AY—ERATEET 37/\1 RICHEH
TN TW3 Armadillo Base OS (. RERY T NIz T7ADT7 v TTF— KN EThELRWELZRE
BEEEYS, 7y 7T — MR UBRICEE TITOREICES O—IL/\y V4 EEE B TWET, %
Dfch, BHULTY IRz 77y I7F— R EFBT R ENTEET,

- ERRE SR

EHREINETINA RDOIFEERZ T U H. CPU DEHAEKYLEE. XTYUOFERAEZE. T/\1I/ILEOR
DERIKT. ANL—VDEZREPEMZERITDIENTEXT, REICIFZPZI—MDEREZ
T5CENTE, BEEZRANULICBERE T S— M —ILZBBEICXELVLET., X—ILEZTLE
BEIAY —EXDEBRIEEEZFIB L. BIEICHIGETS IENTED LS. YRATLDRE
BRZEITSCENTEXT, ZOEH. AP —ERICEBFRLULT/INA XE. BARICTRNILEE T
DI —T%ERUTERBITZIENTEDLH, EDT/INA A EEDIFAICEKE L A BEEL
TIBETZIENBEICBDET, e, TNARAKKICEBE I N TWSREF2T7ILXAY MEF]
BUBHEZRIEICE D, REBRT/INA ADEFEFHEXY,

- E[RIRLF

BEHETADUVEERDIVY RETNNA A ETRITIBIENTEXY, AV —ERITERIRE
T—RAVICfED NS SSH(Secure Shell) DL SICEEZA—/NL IP 7 RL ADHREIFRETT,
ZDfcd. BEEROZHIREZL TEBRLITTEBRL, A YF—XY b EDNSDOY A /IN—KE
DIYRYZMHT2HRLGBF/FTCEET, FEDOIAVY REFE—DT/NA REFTRGL, TIL—
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THEANL, FEBROTNA A%EZIRLT—EUTEITULED, BAHEBET 2 AT Y 1—ILETIC
HEWIHLTWET,

2.1.42 #9238 E—5
Armadillo Twin (. TEEOHEEZIREHELFT,

E=REEREIEESR WEREER. PV =y 3y AV T ABEIRRE. CPUERR - BE/XATVUFERER, XML —YFHH,
ENAIERERRE,. ENCILEREMEOMERFRE, 75—k X—/L

ERRiRE VIR 77y 7F—KOTA). FEIAVYRET. VI MYz 7ZN—Ya VR RELHE, JIL—
T—HERTF. AT V21—l

BEEEE TINA RESK(T/INA REEEEZFIFE). INILFF. TINA AT )L —T{LBkEE

1—HEE I—H—0E8M/EIER. 1—F—tERDERE

BHst EFX2UFA Ty TIT— b VAT LBEEEA

[l — BRI IC IZFERIE DILEET T, SEDT Y ITF— THRFE T,

Armadillo Twin
Y—EXFRARERE. ZOMEMRICOVWTIETEHMER—IYEZELZI W,

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

Armadillo-640 (& >V 7 )L+ >/\— : 009C01490001 UEDEET
Armadillo Twin ZFIHI 252 ENTEEXT,

22. MBS A Py
Armadillo-640 OEEZA Ty TIERODEED T,

K 2.1 Armadillo-640 21> 7 v~/

& BE

Armadillo-640 X—> v JETILREFEE Y b A6400-D00Z
Armadillo-640 EER— R A6400-U00Z
Armadillo-640 £ /R— N (U — FERAEE - Hmd) A6400-B0O0Z
Armadillo-640 £ER— R (U — REREKEE) A6400-NO0Z

2.2.1. Armadillo-640 X—> v 7 EFILEE LY

Armadillo-640 X—> v 7 EFILEE L v b (BUF: A6400-D0O0Z) (. Armadillo-640 % {E > 7= F
NICICHIBTESLSIC. ARICRERLODE—RSALEY AT,

- Armadillo-640
- Armadillo-600 ¥ — XA 7Y 3 v — X (figH)

- USB(A # X-miniB)7 — 7' )L
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- USB YU ZINERT7S 74 [

- AC 7% 7% (5V/2.0A, EIAJ#2 #31)
CIvIYRYTY R

- U

- JLR

CANR—Y

2.2.2. Armadillo-640 EFER— R

Armadillo-640 F/R— RiE. Armadillo-640 R—> v 7 EFILEFELEY hOtEv NNBREDLER/N
RICRSTEEERITDZA4 V7Y 7TY, U—REMELE(A6400-U002Z), J— REmAREE, M
(B AB400-B0O0Z). Y — RERGFRELE (BUE: A6400-NO02Z2)D 3 EFEH D £,

2.3. 1%

Armadillo-640 DEBARRFRDEE D TY,
& 2.2 %

Oty NXP Semiconductors i.MX6ULL

ARM Cortex-A7 x 1

- WmR/T—%F v v a1 32KByte/32KByte
L2 ¥+ wv¥a 128KByte

- W& SRAM 128KByte

AT 77Oy IV T ITY IV (NEON)EH
- Thumb code(16bit 5t M) HR—k
YATFTL7OvY CPU O770Ov 7 (ARM Cortex-A7): 528MHz
DDR 7Aw ¥: 396MHz

BRIRY Oy 7: 32.768kHz, 24MHz

RAM DDR3L: 512MByte
JNZ1BE: 16bit
ROM eMMC: #9 3.8GB(#J 3.6GiB)
LAN(Ethernet) TOOBASE-TX/10BASE-T x 1
AUTO-MDIX i
21 7 JL(UART) RS232C L~JL x 1
3.3V CMOS L RJL |K 6 R— MRIRATAE @
USsB USB 2.0 Host x 2
SD microSD 2O k x 1
B LCD A v ¥ —7 z—R 8K 1 R— MERAEE @

BRRRE: WXGA (1366 x 768), 18bpp
5w F IR I IG AT RE

F—F 1A 12S K 3 R— MERGRAIAE [
S/PDIF &K 1 /R— NLIRATAE [a]

GPIO BK 61 bit fhiRATAE @

12C BA 3 R— MEERET#E @

SPI BK 4 R— MERATEE @]

CAN BA 2 R— MRIRTAE @

PWM &K 8 R— MisRATAE @l

[(NArmadillo-800 U —X Armadillo-loT ¥ —X# ETHERL TWe USB ¥ U PILERT ¥ 74 (B4%: SA-SCUSB-00) & I
ARTIRDBVNE T DT, TERLLESZ W,

35



Armadillo-640 #@~ =27 )L

HPHE

hL vy —rFsEt SoC HEUFZILY A L0y [l
12C 3R ATRE
A4y F I—F—-AvF x 1
LED J—H%—LED x 3
EF21F7ILXAYE NXP Semiconductors SEQ50 [l
EREE DC 5V+5%
HEEN (2216 £ 1. TW(EEHE). 0 1.5W(LAN BIER)
fE RS -20~+70°C(fEEREC L) [
AT X 75x50mm (ZiEEE % R <)

Bl.MXBULL DEYRILF 7Y L ADHRE T, BEMICHEEZE D U TBEICHRIEBRRABZTHL TVWET,

PIEHIEHEL TOEE A
€13 1) 7 )L+ /= : 009C01490001 HUEE®D Armadillo-640 I &
A BB AR DB EEH T E Ao

[lArmadillo-600 ) =X A 7> 3 v —Z v k (BER) 2 fsE bt iBEAOEREEHEIF-10C~+50CTY,

24 A9 —Tx—ALAF7I K

Armadillo-640 DA Y5 =Tz —ALAT7IRTY, BA VT —T7 1 —ADOEESBAEFZHERL T

W,
. ogogogogogo OOOOO =
Q°°°°Qgs0
[N}
o0
[N}
o0
[N}
o0
[N}
o0
[N}
o0
[N}
oo
[N}
oce
®
CON3
M2614>9—TJx—ALA7Ik
R23M4V9—7x—AAR
HmEs AT —T1—R%E TR &HE
CONI1 SDAv¥—7x—2R microSD 2Oy MYV &1 7)
CON2 LAN A ¥9—Tx—2R RJ-45 a%%& %
CON3 YYFIAVI—T—2R D-Sub9 E'v (7 R)
CON4 YYFIAVI—T—2R EyAwv4 10 BV (2.54mm v F) RT3 IS
CON5 USBA Y9 —T1—2R Type-A AXTF(2IR—KZX5T v 7)
CON7 LAN A »%—Txz—2R EyAv4 10 Ev(2.54mm By F) ORY 5 IS
CONS HERAVI—T T —R EyAwvs 2 €y (2.54mm £y F)
CON9 HRAVI—T 1 —R EyAwvd 28 Er(2.54mm v F)
CON10 JTAGA Y9 —Tx—2X EyAv4 8 Er(2.54mm Ky F) ORY 5 IS
CONT1 LCD #i3RA V9 —T — R FFC O%% % 50 E>(0.5mm v F) fEikFEda: 20 @ @
CON12 BEANA VY —T— X DCYvrwvy 754 EIAJ#2
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HPHE

HEmEsS AVI—T r—RE R BE
CON13 BRAANA VI —T 1 —2R EvAwd 4 €2 (2.54mm Ew F) dRT T IEEEH
CON14 WERA VT —T 1 —R EyAvy 4 > 254mm £y F)
JP1 RET/INAAREY v /X EvAvyy 2> (2.54mm EY F)
JP2 EETI/INA AREY v/ EvAvy 2 EV(2.54mm EY F)
LED1 LAN R E—R LED LED (fx s, HEE)
LED2 LAN YUY 79UF74EFT 1 LED LED(E &, HEE)
LED3 I1—%— LED(FR) LED (7R,  3mm)
LED4 I1—%— LED(%) LED(#% &,  3mm)
LED5 I1—H%— LED(%) LED(H &, HELR)
SW1 1——RAyF Y9~ AA v F(h=17mm)
LliFEREMFNBRTHFICETIERTHD. EROFRAIELREREFRILET 25O TEHD A
\»
\
25.70v7Y
Armadillo-640 D7 0Oy JKIFRD EELD TY,
SD P uSDHC2(4bit) VCC_3.3V e P Power Input
CON1 (microsD) | > voD 50C 4 < (OC Jack) | CON12
VDD_HIGH_IN r---J----~|
NXP VDD_COIN_3V, Power Input
Semicoductors | VSWS-3V ¢ PMIC } (4pin Header) : con3
conz | Ethemet | o Pulse Ethernet |ENETT|  TMXGULL ] g2ct R I I
(RJ-45) Transformer PHY ARM Cortex-A7 b0 b
..... | Single core  |¢—
| Ethermet | 528MHz PMIC_ON_REQ,
1 \ _ON_REQ,
CON7 ! (10pin Headen) ! Reset IC POR,B= PMIC_STBY_REQ >
ONOFF
Serial RS232C UART3, GPIO(4bit)
CON3 2 o> < » Data(16bit)
(S-Sub9) 7”1 Drv/Rcv P ata > DDR3L
'____L___‘ Address > SDRAM
] . 1
' Serial \
Cona 1 (10pin Header) ]
iy ! uSDHC1(8bit) eMMC NAND
< » Flash
Momory
USB Host USB_OTG1
High Speed |« »
(Type A)
CON5 USB Host UsE USB_OTG2 Touch Screen, GPIO, A/D |
High Speed |4 MUX —> M d
(Type A) GPIO, USDHC2, SAIT, eCSPIx, etc | LCD
[ ¥l (50pin FFC) CONT
LCD(18bit), SRC_BT_CFGx, etc R
Lal
CONS8 USB Host
CON9 | High Speed, | Gpio, uaRT, 12cx, CAN2, eCSPIx, PWMx, uSDHC2, »
CON14 Ext.l/O SRC_BT_CFGx, ON/OFF, PMIC_ON_REQ, etc SRC_BT_CFGx(2bit) po e o de
(34pin Header) ¢ P BOOT_MODET Jumper x 2 jE;
< (4pin Header)
|
Secure ‘ZCL GPIO(3bit) LED3
Element [~ d »| User LED x 3 | LED4
LED5
reeceoleee- - I
' TAG ' JTAG, GPIO, SAI2, GPT2, PWMx, etc JTAG_MOD, GPIO(1bit) User Switch
' 1€
CONT0 | ineade 14 > “ (Tact Switch) | SW1

2.7 Armadillo-640 7O v 7 K

2.6. FRAMEBANL—IFT/INAR

Armadillo-640 TA KL =Y & UTERARERT/NA A ZRICRULET,
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HPHE

K24 ANL—ITFTINAR

TINA AERE FTARITINAR EBEIN—FTs>a> A9—Tx—R

FdYR—KR eMMC /dev/mmcb Lk /dev/mmcb LkOp1 FdVR—

F>R—K eMMC (GPP) /dev/mmcb Lk@gp3 A FrR—R

microSD/microSDHC/ /dev/mmecb Lk1 /dev/mmcb Lk1p1 microSD 20w ~(CONT)

microSDXC A1— R

USB XEY /dev/sdx [a] /dev/sdx1 USBRAKNA VY —T x—
A (CONb)

[E[IUSB N T ZFIF L THEEO USB XY 2K L LBS .

2.7. AL —

B NTJEIC sda, sdb . sdc - ERDET,

GPP(General Purpose Partition) IC2WT

GPP (&, eMMC OEEDEEEEZZZEL T eMMC RERICES =3
BHEIHTIT, eMMC OBEDOREBEBEIE T RL AEBMNER S
. /dev/mmcblk0 & &K T /dev/mmcb LkOpx [CXH U TED LS BEZIAH%E
7o TH /dev/mmchlkOgpx DTF—IMNESHbLDZZ EEHD FF A,

Armadillo-640 Tl&. 8 MiB @ GPP % 4 DR L TWE T, REBOD
Ax%E TR 25.eMMC ® GPP OR%&, IcrUZET,

% 2.5 eMMC @ GPP O A&

FTARITINM R A&

/dev/mmch LkOgp@ T4 Y ABEBREDEHDFTHIBED
/dev/mmcb LkOgp1 BEO U8

/dev/mmcb Lk@gp2 EiEOJ FiwfEEe

/dev/mmcb LkOgp3 I —4—5EE

EIgIE 16.224. OFB/IN—F ¥ avic2WT, #8BIEEW,

ITINA ZADIN

— T4 a3 VEBK

Armadillo-640 @ eMMC D/X\—7F « > 3 V#Epi%E '3k 2.6.eMMC XEUY Y7, [ERLEX T,

#F26eMMC XEUN YT

J\— g4 X X)L B

TA

>av

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

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

3 50MiB logs AJEEAHEN—FT 13>

4 200MiB firm 77—LOz7BN—T1¥3>

5 2.7GiB app FIVr—yavRN—F Y aY

Armadillo-640 ® eMMC O 7 —h/)X\—FT 4 ¥ 3 VO %Z %k 27.eMMC 77— X—FT 1 ¥ 3V

BEL ICRULET,

& 27 eMMC 7—KkIX—F 1 ¥ 3 VER

TARITINAR

Y1 X

FiEA

/dev/mmcb LkOboot0

31.5 MiB

A/B 7Y T7TF—kDAE
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FARITINA R g1 X FiEH
/dev/mmcb Lk@boot 1 31.5 MiB A/B7vy77F—KNDBMHE

Armadillo-640 ® eMMC @ GPP(General Purpose Partition) D% "3k 2.8. eMMC GPP #E,
[CRULET,

% 2.8 eMMC GPP ##Ek

FARIFINA R H1 X e

/dev/mmcb LkOgp0 8 MiB T4 AEBREDADFTHBEE
/dev/mmcb LkOgp1 8 MiB BEO U8,

/dev/mmch LkOgp2 8 MiB Bt O U Tl

/dev/mmcb LkOgp3 8 MiB I —5—EE

EEmiE T6.224. OV AIN—FT 1 ¥ avicd2WT) 2BRBEEW,

28. V70 T7DIA4EVA

Armadillo Base OS ICEENDY 7D 7DZ14 Y X &, Armadillo IOV 4 VEZICEEDIN
YREEFTITEZZETERBTEET,

FIEICDWT, FEHIZULTD Howto 288 L TLEE L\,

Armadillo # 1 k - Howto 1 ¥ X k—LEBD/INy T —I D51 Y A %HRBT 3

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

3.1. 77V r—3avVREREDRN

Armadillo-640 TIxEARMIC ATDE & WS Armadillo EREFEIRE S, Visual Studio Code @7
Armadillo BERIT VAT avc=RBWTT7Z7 7V =Y 3 VAR ZT> TVWEXT,

HEARRZ Armadillo-640 TOF7 7V —2 3 vEEORNZ "X 3.1. 7 7V r— 3 VHEEDRN,
[CRUXT,

AETE, W31 FTUT - aVREOTN CRTHEBOTNICA > TFREBALTLE
£,
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FFiR

[ 1. mEonN |

[ 2. n—F 7 OREM J

(Device Tree®hASTAXTE)

r"'

3

BAT I A2E
AT H?

(s Avs—Dr—AOERAEE |
L FrAADERS EEER )
B
o Ty
4. YIS T OERE
L A
' ; B
5. #vkI—SMEORE
L FurI—S8RE )

No

Armadillo Twi

FHAARAEE
57

Yes

[ 6. Armadillo Twin Z# BT 3 J

[

7. 7I)ir—avpmse

A

[ C BEI=L57FUr—2avnmst J [ Cul FFUsr—iazmpfse J
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3.2. FFEIICH > THE K< RE Armadillo Base OS D#gE - 458

r2.1.3. Armadillo Base OS & (&) (€T Armadillo Base OS ICDWTOBMEEBNLF UTcH. R
ICABICHT>THESDUFMBHEICDOVWTEBNULET,

3.2.1. — &M% Linux OS EEHHA A MRS & DEL

—REI9%E Linux OS EWMAAAAHME ) @ Armadillo Base 0S E#8 &

QLT HEFT TV r—iamht armadilio
B!

L p]
(Systemd Unit 27 LML HE)

T~ D EBETRIT A -
=7 RRARE7 (1

~

AVFFRIZF I r—ianm

RERAEHRT S | av7F (Z#ifk)

apt ®§ TALAb—LEhElur—L -
pip § TIYAM—LEWIBEEDT1TSY

apt ¥ TALAP—NENE ir—2

pip % TAYAF—LEnSBREBOS175Y

-

BCERBEEREO
REGAM—C IR AT

2HaTPILAE
- LMRRER & RS
Armadilio Base OS BB R £F O 1

RITHI—R AR
e — T~ T

DM & A

p
SRR —T BERRLEESRHEAD
(USB A€V, SD h—F%) A e s

A—H—F—ET(L IR (ZiEiE)

O PER - BETE DT o DY CER-BEZLDT—F

Linux OS BHHAHAAEBRTIETZ7 TV Ir—y a3 VvoETREZI——Z Y REICEEZEREL.
Systemd RETTF IV Ir—y 3z BEBETIEZ2ON—KNTI, Armadillo Base OS &z T
E 77U =3 VETREZOVYTHFRICARL T, QYT HREARE Y 71 ILEFE DB
IKEBEBI B2 ETAVYTFH(=r 7V r—aV)=zBHERTIEET,

Ffc. Linux OS BEfHAAAEIRTIE. A ML =Y DIREDZHIC overlayfs TERT 2 DH—RHY
TY, 20D, 77V Tr—a AT IO PEBRREDT—FIE. USB XEVREDAELT /N
1 RCRETZDDENHD £9, Armadillo Base OS BHMEERH/IL— KT 7 1)L AT LhY overlayfs
EEINTVWEIN, ATPICUSBAEVRELRULSIKFERTEZAI—F—FT—9TFTrL I NV ZH->
THOD, AEATLHZT/NA RZEAEL THLKLEREHD FH A,

Armadillo Base OS e E. BETEX 1 T7ILAYV N EBEHLTED., WHLEEES{EARD
REALEVIIEE ZRICRE - BT 5 2 ENHEETT,
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3.2.2. Armadillo Base OS B&i#azDY 7 bV z PHEEFE

HAOY— L TREARE

:kh‘ﬁs‘rav—»

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

ABOS Web
A (Armadillo 85 A WebUI)

FubT—IHE FyrT—IHE

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

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

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

FIUr—L a0k T r—av 0%

P~ OB e P

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

overlayfs {&

LATLERDTAN LATLEROTA

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

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

ABOSDE #EAT 22 & T, AVTFROAVTHFEERERRE T 77 IILOERK. IVTFRHICH
T2 T—IDA>YAN=)b. AVTFTRTIHETZT7 VT — 3 VEREDREFE%Z I XT VSCode
NTITOIEMTEET,

323. 7Yy 7TF—MEEICDWT

Armadillo-640 Tl&. FF - && - ERARFICY 7 T 7 ZEZADKRIC. SWUpdate & WS 1HE
HFZFFALET,

3.2.3.1. SWUpdate & (&

SWUpdate (. T/\NA XA LETETEINDTAOVILT, XY NT—T/AML—IBHTT/INA XD
VIRNDI7%ZBHI B ENTEET, Stefano Babic, DENX software engineering, Germany |
KO TA—T VY —XATHENEDSNTWET,
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Armadillo-640 Tid. SWUpdate ZFIfFi3 52 & TROMEZERIHRL TWET,
- AIBZ7YyZ77—NTFv 77— 0D 2HIb)
- UANY—FE—FK
- VI bV 7 OER Belt. BEME
- Armadillo Twin TOYUE—K7 v 77— b
- Web —/N\—TODVE—FT7 v 77— rXIE
- hawkBit TOUE—K7 v 77— MRS
OV L—ROEIE
3232.SWU M X—=I&F

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

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

PV TIT= R NROAA=IT7AILDF Y 7Y L

- PYTT—RRIRICETITBZRIU TN

- BZEAHKEANL—VODER

- U-Boot IRIFEZEHMDEZ X BER

VTR T DIN—=Y 3 VIER

- etc

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

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

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

- O EZLHDLERMAGETHIILTH, I<ICERERS

- O BBENIMERICEZTIAHADEEKS

- x EAFlash XEVENEZ S
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3.234. 0=y (VAINU-)
YRTLDEB TERLLBSBRIC. BBNIICTY Yy 77— IOV AT AIKA—=ILINY I LET,
O—JL/\y ZIREDHERIE 16.16. O— LNy VREZHER T2, Z2SBUL TS W,
A—ILINy I F 2RHEIERDED TY:
- rootfs [IC T —MTRERT 71 ILHEELEZEWES (/boot/Image, /boot/armadillo.dtb)

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

bootcount #8E(d uboot @ Tupgrade_available; Z#HTEEINTWLWEY, bootcount #EE
FIBLARWKSICTBICIE. 76.18. u-boot DIRIEZHDRE, ZSHBUTEHZHULEX I,

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

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

- ABOS Web ZfERBUTcFEI XA =)L

Armadillo-640 TEIEL TWD Web 77U —> 3> ®D ABOS Web ZERL TP Y 75F— KT
B5TENTEZEFT, 684 SWUAYRAK=)L) ZSECLTLIEE W,

- ABOSDE »5 ABOS Web ZERUTcFE1 Y A =)L
VSCode #i5R#&BED ABOSDE Zf#MA9 % Z & T. Armadillo-640 TEfEL TL % ABOS Web

BEATFZYITFT—RTBRZEMTEET, 6.95. Armadillo I SWU A4 VA K—ILT 3, &5
ZlCLTLIEE W,
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- USBAEUXCIESD A— RS DEEC VA M—)L

Armadillo-640 (C USB X EY ##EfHd 2 EHERNICT Y 77— DB ED X, 7v7TF— &
T#IZ Armadillo-640 (ZBEEITHIE UL E T,

USBXEUPSDHh—RZ viatb UL Fextd X TT7A—~N Yy L. TERUTcswu DT 71 )L
T4 LYV RNUEESTICEEL TLEE W,

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

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

[ATDE ~/mkswul$ df -h

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

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

Q@ USBAEYUNYIVRINTWBIGFEERLED,

® 7r()LEIE—LZET,

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

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

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

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

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

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

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

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

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

QO IENEE-fcXvtE—3,

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

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

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

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

[INFO ] : SWUPDATE started : Software Update started !

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

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

Killed

- Armadillo Twin Z#ERBU/B&1 A=)l

Armadillo Twin T Armadillo-640 #EHEBE LTI Y ITF—hT B ENTEZXT, 55.
Armadillo Twin D588 ® Armadillo 27 v 77— k9% #5ZICLTLEE 0,

DTN AA=I DAV A M=) (FEh)

SWUA A=V ETTTH—N—c7vy7O—RULT, 41 X=IDAYRAM=)LZTVWET, T
I&. http://server/initial_setup.swu DA XA —I %A1 VA N—=)LT BHITT,

[armadillo ~1# swupdate -d '-u http://server/initial setup.swu
SWUpdate v5f2d8be-dirty

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

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

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

[INFO ] : SWUPDATE started : Software Update started !

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

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

Killed

- Dz TY=N—DSDOERNLZEER N VA N—)L

swupdate-url ZE#ICULicS, BEHMICF v I LTIV RAMN=ILULET, UTRE>Y—ERDHE
MbEST AV TDEREDHI T,

[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-640/image/baseos—640-latest. swu ¥

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

[armadillo “1# echo 'rdelay="21600"" >> /etc/conf.d/swupdate-url (4
[armadillo ~1# persist file /etc/swupdate.watch /etc/conf.d/swupdate-url (5]

@ swupdate-url Y —EXZBHULE T,
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T—EXDEMLZEREL XY,

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

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

@0 00

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

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

=

- hawkBit #ERUB&# 1 A =L

hawkBit T Armadillo-640 #8E#HEEEBL 7 v 77— I B2 ENTEEXT, 15.6.3. hawkBit
H—/\—HS5EHD Armadillo ICEET 21 2SEICLTLEE L,

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

FDA. 771 EEBLE Armadillo DEREZY]2 EEFRBIIERFINEF A, BRPREIC
rootfs DZBERNBREZFRIF T ZICIE. TBEULI 7 7AILICK U T persist file ANV REFERULET,

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

3.2 persist_file AV RETH
persist_file A< RDOFEMICDOWTIL, T6.1. persist_file (CDWTy ZSRBUL TSI,

Ffe. SWUpdate IC&>TI—RT7 7MLV AT LLICECEES N7 74 I)LICDWTIE, persist_file
ZERITUBLK THRFEINE T, HRUADKRIILEDI=6. persist_file X RTIFR< SWUpdate
ICLBEIHZERTIBLSICLTLIRE L,

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

13.24. 771 )LOED KW DWNWT, (€T Armadillo Base OS LD 7 7 )LId@EHE. persist file
ANY RZRTETICERZY S EEEABHPREFSNBVWEBN LI LD, R 3.1. BRZY>T
bREFENZTALIMNI(A——FT—5FTsL I V) KRITALINIRICHZ T 7AILIEZD
ROTHOHEE A
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R

x 3.1 BREV>THbRREENBTALINI( AT -FT—5T1LIKY)

F4LIKY

&%

/var/app/volumes

L5RBRT—YDRFICEAVNTVET,

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

/var/app/rollback/volumes

T77—K32L5BT—YDRFICAVNTVET,

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

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

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

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

Copy-on-Write (CoW) [CDWT,

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

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

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

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

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

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

AVAN=ILT 1« A%, Armadillo ® eMMC OF B %2 X EHTESHRZ DI EDTESD microSD
H—REZEBLET, T VAT RIIF. AVAN—=ILT A RATAX—I% microSD h— RICEZE
A ETERTEEX T,

AVAN=IT A RVITIEUTD 2 DDEENH D T,

- FIEMEA VAR —=ILT 0 R Y

Armadillo Z#J8{t 9 2 ICERINE T,

- FENTET U Armadillo-640 #7 0—>9 3 DA VA N—=ILT 4 XY

BERBZE. FED Armadillo ZEH I ZBRICERSNET, FLUIE T4 EER THRALX
ER

3.25.1. LA Y A N —=ILT 1 AT DERL

1.
2.

512 MB X E® microSD A—RZBHEL TS,

ZEDA VAN INT A AVAX—=IZFEAT SHHEIE. Armadillo Base OS I i
Armadillo-640 4 > XA~k —JLT 4 XU 4 X —3 [https://armadillo.atmark-techno.com/
resources/software/armadillo-640/abos-disc-image] 5 TArmadillo Base OS; =% 7>
I:l_ l\“bT< fiéb\o

'6.20. Armadillo DY 7 kD 7% EILRT S TEILRULIEAX=YFFERBLTA VA M=
WA R EERLUIEWESIE. UTOOTY Y REZETUT, A YAMN—ILTARIAA=I%
ERR L TLEE W,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
——firmware ~/at-imxlibpackage/imx_Lib. img
: (BBR)
[ATDE ~/build-rootfs-[VERSION]]$ Lls baseos-a640%img
baseos-640-[VERSION]. img
[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh —-board a600 ¥
--boot ~/u-boot-[VERSION]/u-boot-dtb. imx ¥
——installer ./baseos-640-[VERSION]. img

OX Y ROERTHET T &, baseos-640-[VERSION]-installer.img &WS 7 7 1 JLAMER S
NTWEITDT, ZESEFEALTLESI W,

ATDE (C microSD h—RZEfHRLET, FUL I 13.3.2.7. KON URIEET/IN4A R D{EH, %
SEICLTLIEE N,

4. microSD I—RODF/NA R{ZHERLET

[ATDE ~1$ Lls /dev/sd?

/dev/sda /dev/sdb

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

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

1 (&B8)
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5.

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

[ATDE ~]$ mount

1 (&8)

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

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

[ATDE ~]$ sudo umount /dev/sdbl

FovO—RUE774ILZEBAL, img 7 74 )L%Z microSD 11— RICEEAA TS L,
Linux PC ®15&. LUTO &L SIC microSD h— RICEZAD ENTEET,

[ATDE ~1$ unzip baseos-600-installer-[VERSION]. zip
[ATDE ~]$ sudo dd if=baseos-600-installer—-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

Xfe. Windows OFBE, TIXTA—F—FTZip 77415 Iimg 77 I)LZED HU.
'Win32 Disk Imager; % EZEFR U T microSD 1— RICEZEAL I ENTEET,

AVAN=ILT 4« AV EBEIC SBOM Z/EKT 3B A& bui ld image. sh

/ DEIEUT --sbom ZEL TLEEW, FAM Y RIEREZLHT 572HD
AV 7407 74ILIET 7 # )L & baseos_sbomyaml &7&> TWE
o AV T4 T 774N ZEET BHEI --sbom-config <config> (Z5]
BEAMNTLEES W, oo AVTFAA=—I%EHIFEEHICHIED
SBOM Z# AN ZHENH BI5E L —-sbom-external <sbom> IC518% A
NTLEETW, SBOM OZA4 Y RABERY AV 747771 IILDEREA
FEICDOWTIE 16.204. EILRULEL—RT7 714V AT LD SBOM %
ER9 %) HTEBELIEEW,

3252. A YAM=IT1 RV ZERATS

1.
2
3
4.
5

3.3.

JPT & JP2 %#HICI v+ /)\—T¥3—KMESD 7—KMICETE) L. microSD 1— K% CONT1 (&
AUXT,

BRZEATZE. 1 DEEETeMMC OV 7 T 2 70NN T LET,
FTTIDEEBRERMTINETT(2TO LED AUELT. 3> Y —JLIT reboot: Power down H¥KR7R).
BRZEOAL. FtWTJIPT & JP ¥+ > /X—& microSD A—RZA L TSI,
TIOMUEF>THSBUOERZANS &, FEESRERCKEBICRD XS,

F 3 D%E(

33.1. #HIT5H0D
Armadillo Z{ERT BHIIC. ROHDEMLEICIHU TERL TSI L,
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EZ2M PC Linux £7zi& Windows B#EL., XY N T—0 14V 5—T 1 —2X
E 1 DU EDUSBR—KM%#DPC T9,

XY ND—UEE Armadillo EEERBPC Zx v hTJ—2V@BENTESLSICLTK
=1

microSD 1— R microSD X0 v M DENMEZ MR T 2HEREICHAULE T,

USB XEYU USB OEME=ERT DGR R EICFHIBALET,

tarxzTERXDOT7 7ML ZEBRAT FR/EEERREZEBEITSZLHDICFIALET, Linux TlE, tar

AN TRHETEEXY, Windows Tld. 7-Zip ¥ Lhaz R EMTIEL T
WEd,

332 HEREREBBOLEY KTV

PYyNS—0T0 /ERBDY TN VHECHERREZGRICIT S HIC. VMware REY Y VD
T—HAA=IZRHELTVWET, 2D VMware REYI > DTF—45 4 X—I% ATDE(Atmark Techno
Development Environment) EFEONE 9, ATDE DEEFICIZIRIEILY 7 b T 2 7 TH % VMware Z1f&E
BUZd, ATDE DF—F &, tarxz EfeshhTWE T, BEBlIcEbERLY—ILTERULTLEI W,

R*E{Y 7 hox7ELT. VMware Ofttic Oracle VM VirtualBox AY
B4 TYI, Oracle VM VirtualBox ICIFZLL T DEEMNH D £,

= . GPL v2(General Public License version 2) Cigfta w3 1
- VMware FERDIRET « X7 (vmdKk) 7 7 1 JLICKIE L TWS

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

ATDE (. N=Y3>ICXDOMINT 27y hNY—0 TV /EHEHIRBODET, AEGRICHIGLTWS
ATDE (&. ATDE9 0 v20230328 LIETY,

ATDEQ [& Debian GNU/Linux 11 (d— K X—LA bullseye) Z~X—X(Z, Armadillo-640 ®Y 7 k
U 7RAFEETSOHICRERY ORAFERKY —ILP. Armadillo-640 DEMERESRZ1T D IHITERY —
ILDEFICA VY AN —=ILENTWVWET,

3.3.2.1. VMware D1 > XA =)L

ATDE #{ERI B icid. EEZRAPCiIc VMware "1 Y A M —=ILENTWEBRENH D I,
VMware #t Web R—3/ (http://www.vmware.com/) 28R L. FIBEBEMNICES VMware #@% 1 >~ X
R=ILLTLREE W, Ffeo ATDEDT7—HA Jld tarxz EfichTcWwE I DT BEICEELY—IL
TERELTLLEZI W,

VMware (&, FEEAFIARE TEEDOEOHN S, BHEMNBRELEED

DETEHDOHEBDN DD ET, RS EICELRDZZFA1EVR, TV |\1—
Y —ERFEZNEEULANNGEET 570, +oIcER LI ETHAEE
MNiIcES>ERmZE SHELIES W,

)8—3'3 > 3.x Tl PUEL(VirtualBox Personal Use and Evaluation License) N EBAENTWBIHEENRH D X,
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VMware ¥ ATDE A &ME LW T EZFRRICEH < fesd. (T S VMware
DREFIXYRIDESEUTOEBICDWTSHERLZE WL,

cTIRARNVRFLDIN—RY - 7EH
cTRANVRTFLDY T N 7EH
. FZANO0OS OOty HEH

VMware @ R & 2 X > h &, VMware £ Web R — ¥ (http://
www.vmware.com/)MWSEE T B EMNTEXT,

3.3.22. ATDE O 7 —h+ 7= HS

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

/

AREEICXIG L TWS ATDE @J/X—2 53> (d ATDE9 v20230328 LLf#
T,

1E2F PC OEMERE(/\— KD 7. VMware. ATDE OIS 7—F772
FriRENTELD, ATDE BNIEREICEMELGRWABEEDH D £9, VMware
t Web ~—¥ (http://www.vmware.com/)Hh 5. B L TW% VMware
DRF2IXYNBREESHUTEEREZEZL TSIV,

3.323. ATDE D7 —h+A Tz RH

ATDE D7 —HhA 7ZBFALET, ATDE D7 —h+A Ti&. tarxz BRDEMEZ 7 1L T,

Windows TOERAE% 13.3.2.4. Windows TATDE D7 —Hh+ 7ERI %, IC. Linux TOEH

HEZFIE 13.3.25. Linux CtarxzeIEeRD 7 71 )L =BT %, ICRULET,

3.3.2.4. Windows TATDE D7 —h+ TEHET 3

1. 7-Zip DAY Z k=)L

7-ZipeA Y AM—=ILULET, 7-Zip l&. EMERERY 7~ 7-Zip DY A b (http://

sevenzip.sourceforge,jp) M54 o > O— REUSAIEET Y,

2. 7-Zip DL

7-Zip 2B UL XTI,
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R

3. xzEHE7 71 ILDFEIR

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

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

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

5. xzE#E7 71 ILDOER
BRADBERD I,

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

4% FE C¥atdes-amdB4-20201224.tarxz

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

atde8-amd64-20201 224 tar

T 852 FEY

- O X

HE L 2166 M

EEE 30 MB/s

MIEFEH M2 M

BT 724K
— Bk (R ezl

6. tar 7—HAT T 71 ILDER

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

79I ULET,

7. ERFEDTTHER

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

T L

EM BE FAR JE- #3 Ak ER

5] ‘ C¥atdes-amde4-20201224 tar¥

£ X EHER

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

FREE VI TS5

2020-12-11 18:31

TP

0/ 1 BOATSTIEER

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

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

hom s X i

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

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

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

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

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

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

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

0/ 15 BQAT 1) MEER

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

2. ERORTHEDR

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

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

3.3.2.6. ATDE Dic#Ep

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

K321 —-HENRT—R

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

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

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

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

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

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

atded-amded

atde9-amd64

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

P EEIoEEL

EEIVEE %

N=F7I7 A3

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

324907 FEY

DF209802 AENERTEDF A 2 TUDRATRX):

256 MB. o

iBm(A)... AIIER(R)

et i

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

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

3.3.2.7. WO AU ARET /N1 A DfERA

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

O AN URRET/INA ZADERAERICDWTIE. VMware £ Web R—Y
(http://www.vmware.com/)h5. EHELTWS VMware D RF 1 XV
@ NrEzSBRUTLES W,

Armadillo-640 DEMEERZ TS eI, TR 3.3. EMERERICERT IO A UREET /N1 X |
RITINAR%ZET AN OS [CERITIHENHDET,

& 3.3 EfFHERRICERT MO A UARET /N1 R

Cl

FINA A TINA R
USB YU FZIERT S TS Future Devices FT232R USB UART
YE2A PC o¥IEY ) 7 )LiRk— k DY TFILR—k

3.3.2.8. Y R 54 VimFk(GNOME imEK) DEE)

ATDE . CUI (Character-based User Interface)iRiE%# B2 ATV R A4 vigkaREE L X
9, ATDE TEITIZEBIAVY RIFOAVY RSA VIRKRICAAD L, EITULET, AVY RSA1 VigK
[CIEWL DO DRBENH D FITH. < TIEGNOME FRU by THREBICIEESN VA RN—)LEhhTW3S
GNOME ik ZE8 UE T,

GNOME iR ZEN T BIciE. "X 3.4. GNOME i RDiLE) DLSICTAI NV TELEDT 7)o —
avd "1—F4UF 4, AFTUDNS TmEK) BBIRULTLIES W,

TFUT—av Rl A 128130 1334 & # O

BRICAD

POEYY I® ptaAVREa—T—
IV —Rw bk .
P t.nzj—itﬂ
HS52rwH2R l:l’\ij
Z:J‘:Htl"ﬂ:w Bl ue-r720ry7Ea-7.
YZFLY—I £ oz

ZJOIS=2T

&Y smuzyro-oRE

K 3.4 GNOME #imR DECED
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g 3.5. GNOME AR D T« Y R D) DKSICT4 Y RUDNHEET,

FPIUT—2av #F WK A 128130 1334 & W

atmark@atde9: ~

@ [ atmark@atde9: ~ ]

X 3.5 GNOME ImRKD V1 >V KD
3.3.29. YU ZI)EEY 7 U x 7 (minicom)D{ER
SUZIEBEY 7 T 7 (minicom)D ) ZILBEREZ. k3.4 VUT7ILBERTE] DXIICEK
EUET, £z, minicom Z£ENT DimADiEREZ 80 XFEU LEICLTL 2T W, H#EEH 80 XFELD
INEWIBEEA, OV Y RADRICRRDENZ ZEBDFT,

#F34 YUFIBERE

IHH AE
kL — bk 115,200bps
TR 8bit
Ay ZEY bk 1bit
YT+« mU
7 O — il RU

1. T 3.6. minicom OFREDIEN ICRI ANV Y REETL. minicom OFREBEZRLE L TL
EE0,

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

X 3.6 minicom DF&E DFCED
2. K 3.7. minicom OFE NERSNFET DT, Serial port setup; Z3EIRL TLIZE WY,

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

X 3.7 minicom DEE
3. X 3.8. minicom DY) 7IJLIR— K DEKE] DNRRESNEFI DT, AF—%3#L T Serial Device

ZEIRLTLIEE L,

| 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? |

X 3.8 minicom DY) 7 )LiR— k DERE
4. Serial Device I[CfERAT 2 U7 ILIR—hEANDLTEnter F—%#MUL T 2SN,

USB to ¥ YU ZIVE#T — T IUERKDT/N\A AT 7
1 IVRER T =

=0 Linux T USB to U PILERST — 7 L EES UIBA. VY —
L TOESBOTNERINET, OVPERSINAL TH.
dmesg AV REZETITZIET, AV EERITDIENTESE
¥,

usb 2-1.2: new full-speed USB device number 5 using ehci-pci
usb 2-1.2: New USB device found, idVendor=0403, idProduct=6001
usb 2-1.2: New USB device strings: Mfr=1, Product=2,
SerialNumber=3

usb 2-1.2: Product: FT232R USB UART

usb 2-1.2: Manufacturer: FTDI

usb 2-1.2: SerialNumber: A702ZLZ7

usbcore: registered new interface driver usbserial

usbhcore: registered new interface driver ushserial generic
usbserial: USB Serial support registered for generic
usbhcore: registered new interface driver ftdi_sio

usbserial: USB Serial support registered for FTDI USB Serial
Device
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ftdi sio 2-1.2:1.0: FTDI USB Serial Device converter detected
usb 2-1.2: Detected FT232RL

usb 2-1.2: Number of endpoints 2

usb 2-1.2: Endpoint 1 MaxPacketSize 64

usb 2-1.2: Endpoint 2 MaxPacketSize 64

usb 2-1.2: Setting MaxPacketSize 64

usb 2-1.2: FTDI USB Serial Device converter now attached to
ttyUSBO

3.9 #l. USB to ¥V 7L &y — T )L EkkoO s

rEEoOoHh 5 USB to &Y 7ILERT — T )LAY ttyUSBO ICE] D
LTonfc ENPMDET,

5. F*—#%# L T Hardware Flow Control Z No ICERFE UL TLEE W\,
6. G F—%3# L T Software Flow Control Z No ICEREL TLEE W\,

7. ¥F—R—ROEF—%=WMLTLIEETW, "X 3.10. minicom DY ZIJLiR— Kk DINT XA —45 D&
Tl DERRESNZEY,

- [Comm Parameters]-—-—----—- +

Current: 115200 8N1

Choice, or <Enter> to exit?

| |
| |
| Speed Parity Data |
| A: <next> L: None S: 5 |
| B: <prev> M: Even T: 6 |
| C: 9600 N: 0dd u: 7 |
| D: 38400 0: Mark V: 8

| E: 115200 P: Space |
| |
| Stopbits |
| w: 1 Q: 8-N-1 |
| X: 2 R: 7-E-1 |
| |
| |
| |

3.10 minicom @YU ZJLIR— K DIKT X —45 DRE

8. X 3.10. minicom DY YU FZJJLiIR— KR DINS XA —F DHE, Tk, &BEL—~, T—FE. X
Ay Z7EY b XUT A DEREETVWETD,

0. fﬁ?‘@aﬁi{ ¥ TCurrent) ICRRENTVWET, ZNZNDEOHRIE " 3.11. minicom &
YZIR—MDEREME ZSBL TSIV,

Current: 115200

XL — Zijfwh
F— 9§ AU L1

3.11 minicom ¥ Y ZJ)Lik— k DR E(E
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10. EF—Z# U T, Ikl —bh%Z 115200 ICREL T IEE LN,

11.QF—Z#HLT, 7—9KZ 8. NUFr%ZNone. Ay TEYRZ 1ICRRELTLLRREW,

12. Enter ¥—% 2@ L T, "X 3.7. minicom O%E, ICR-> TLEE L,

13. T 3.7. minicom DFRE, H5. TSave setup as dfl; Z3EIRL. BREEREFEL TLLEE L,

14. TExit from Minicom; %3&3iRU. minicom OFREEZKRTLTLEE W,

minicom ZiEEIS B3 IciE. K 3.12. minicom &&1AE OD&SIcLTLIEE W,

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

/

3.12 minicom &1/ %

TINA AT 7AIAEE FEICK > T /dev/ttyS0 ¥ /dev/ttyUSB1 7¢ &
FEDORTHEBERBBZHZEDNHD T,

minicom A —7>9 2% /dev/ttyS0 ¥ /dev/ttyUSBO & W > 7T /N1 X
774 )bi&. root £fzld dialout ZI)L—FICBLTWA 11— —UHT7
JEATEXH A

1—H%—% dialout ZI)IL—FIcANS 2 &ET. MUE. sudo ZfEH T (T
minicom T /dev/ttyUSBO0 A — >G5 ENTEZFT,

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

minicom Z T3 3ICiE. £ Ctrl-a ITHEVWT g F—ZAHULET, ZDH. UTOLSICERR
Shficsd es) Ich—VILEEbLETEnter ¥ —%Z AN 5 & minicom D& T UET,

+ —_——

Leave without reset? |

Yes

No |

1
T

/

3.13 minicom & TSR

Ctrl-a [CHEWT z F—Z AHNT B &, minicom DAY Y RAJILTIHRR
SNhEd,
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3.3.3. Armadillo D&

3.3.3.1. Armadillo & F%F PC = ##:
Armadillo-640 & FEEBEDEHAI%Z T 3.14. Armadillo-640 OEHl, ICRUET,

X 3.14 Armadillo-640 D=kl

Armadillo-640

AC 75 7% (5V/2A)

YEZ£A PC

USB ¥ U7 IIEWMP T T
USB2.0 7 — 7 JL(A-miniB ¥ 1 7)
LAN HUB

Ethernet 7 —7 )L

microSD 71— R

USB XEY

® © © 0 0606 © ©0 O

U7 ART—TI
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EZF PC h* Windows D&, —&8D Bluetooth /N1 A R Z 1 /A
USBOvVY—IlA4vd—T7x1—AERUR—KESDODCOMEZEELT
BEL. USBOYY =LA VY —T7 2 —ZIWFHBATELRWNT ENHBD FT,

o FIAA RS- -
TrAIWE  BfRA BTN ALTH)
&= | 5| | =

0 Bluetooth

=@ IDE ATAJATAPI J/R0-3-
? Junge Connectivity

i A-FAOANGLUES
F-mi-F

O JvEa-5-

i $IUF EFA BT -4 IV MD-5-
i YAFLTIAR

[ AT-+n-FEaEmy£E

By 52Uz 71012

¥ YIboI7 Jum-Fub

B YIRIIF FIAA

= THAY F5T

0\ TR FITF5-

& Ry b0-0 FITS-

& /o7l

Ea-XY AV5-TT(ATIAA
8 Jr-LoI7

v i Ak (oM ELPT)

& Blustooth U ZZ&MEELUT L (COMT)

§ Blutooth U ZiZmmIEEL YT )L (COME)

H Intel(R) Active Management Technology - SOL (COM3)

& USB Serial Port (COM?7)

X 3.15 COM7 h'#& U TWBIRRE

ZDBEIE. TINAAYR—I v —h5 Bluetooth DT /N1 XA %&EIRL T
TTR— N DEREFEMFRTE S COM OBEEAZZLHET SH. Bluetooth
FINA ZBEERHICLTLIEE L,

& FIAA RS- -
TROWE) BEA ERM ALTH)
=@ =

9 Bluetooth

=@ IDE ATA/ATARI IHO-5-
( Jungo Connectivity

i A-FAOANBEUER
F-h-F

= JvEa-5-

W HovE EFA BEUT-L VRS-
i YAFLTFNAR

| AT-FD-FEHEUEE

By £FaUF 712

B voboIF -k

8§ YIRIITFIAA

= T1AT 54T

0 FATLA PS5~

& xyh7-7 FFT5-

B 1tv7Y

Ea-RY Av5-TTAAFIAA
¥ Jr-LoIT

~ i -k (COM ELPT)
§ Bluetooth U ZiZHmMIEEL YT (COME)
@ Bluetooth U 7iZENEESUTIL (COMS)
i Intel(R) Active Management Technology - SOL (COM3)
& USB Serial Port (COM?7)

[X] 3.16 Bletooth ICEIX D COM ZZEE L fcikRE
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RESYYVTHDATDEICUSB AVY — LA VT —T 1 —ATINA A%
BT 218813, COEEEFHD FEA.

3.3.32.USB Y U ZIVEMTF 5T 5 D A&

USB YU ZIWEMP T T57IE. FEEODT—T )Lz 1 E> & LT, Armadillo-640 @ CON9 1,3,5,7,9
EYEeERLET,

USB YU ZIIEMT Y 749 % 5T 2 DRI, CON9,CON14 ZEH > TWBVILIMNKL o
TWBDTENZHINICLT, TRIOKSICERL TSI L,

3.17 CON9-USB ¥ U Z )V Z#a 7 57 45 ki
3333. Yy YIREYORFEICDOWT

Vv VINDBEEZLTEFT ZZET. Armadillo-640 OEMEEZEEIT B ENTEEXT, VvV /DK
BEICDWTIE 3.6.17. BET/NA RAEZZLET S, 2BL TSI,

v yIKEVDMEIR TR 3.18. JP1. JP2 DfIE, THESRL TLEE L,
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3.18 JP1. JP2 OfuE

290V NERBEIBL TN BRDERNBD T, TR JP1 EA—T>, JP2%EY3—h
EBRELTREET,

Iy YINDA—-T>, Yg—hEE

A=) EFEIvIEICT v VI Ty NEEREL TWR
= — \REETT,

H ryg—hK) ERFEIvoREVICTvr YTy NEEELTWS
IREET T,

334 ASA RAAYFDREICDWT

USB YU FPINEMTP I TIDAZA RRA Yy FERETZET, 7T—hO—5—DEHE—RZE
BIHIENTEFXT,

K 3.19 X514 RXA1 v FDERE

Q 7O FY-RBERIFE-REBDET, RFE—RTR., 7—bO—%5—DavxrRrR7O0V7
hHEEENL KT
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Q@ 7T hrO—Y-R@FA-NT—FE-RIBDFET, A—rT—FrE—RTE 7—rO—5—0D
AXyR7O0V7hPRERENT, OS ZEHEHHL XY,

/

3.34.1. &

USB Y U ZIVEBRT T T INKERDIBEA—NT—NE—R&KED,
Linux D\eE& U9,

BIRANA VY —7 1 —RICERZESIT 5 & Armadillo-640 HEEIL £ 9,

/

USB YU PIERT T TIDAZA RAA Y FPI—HF =AM VvFICk>
TEHE—RNAZTDLDOZET, FULLIE M3.3.3.1. Armadillo & EHFAE PC
HER . 8334 ATARAAYFDREICDOVWT, E#sRLTLE
=LY\,

UTicEsO s/ oflzRrULET,

Net:

Normal Boot

U-Boot 2020.04-at15 (Jun 09 2023 - 18:46:32 +0900)

CPU: i.MX6ULL revl.1 at 396 MHz
Model: Atmark Techno {product}
DRAM: 512 MiB

setup_rtc_disarm alarm: Can’t find bus
WDT: Started with servicing (10s timeout)
PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
MMC:  FSL SDHC: @, FSL SDHC: 1

Loading Environment from MMC... OK

In: mxc_serial

OQut: mxc_serial

Err: mxc serial

switch to partitions #0, OK

mmc@(part @) is current device

flash target is MMC:0

Warning: ethernet@2188000 using MAC address from ROM
eth0: ethernet@®2188000
Fastboot: Normal

Hit any key to stop autoboot: 0

switch to partitions #0, 0K

mmc@(part @) is current device

6859976 bytes read in 162 ms (40.4 MiB/s)

Booting from mmc ...

37363 bytes read in 6 ms (5.9 MiB/s)

Loading fdt boot/armadillo. dtb

45 bytes read in 4 ms (10.7 KiB/s)

4587 bytes read in 5 ms (895.5 KiB/s)

Applying fdt overlay: armadillo-640-Lcd70ext-100. dtbo

it Booting kernel from Legacy Image at 80800000 ...
Image Name:

Linux-5.10. 180-2-at
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Created: 2023-06-09  9:48:24 UTC
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 6859912 Bytes = 6.5 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K
it Flattened Device Tree blob at 83500000
Booting using the fdt blob at 0x83500000
Loading Kernel Image
Loading Device Tree to 9ef1d000, end 9ef49fff ... OK

Starting kernel ...

OpenRC 0.45.2 is starting up Linux 5.10,180-2-at (armv7l)

* Mounting /proc ... [ ok ]

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

* /run/lock: creating directory

* /run/lock: correcting owner

% Caching service dependencies ... [ ok ]

% Clock skew detected with ~/etc/init.d/devfs’

% Adjusting mtime of “/run/openrc/deptree’ to Sun Jun 11 01:34:52 2023

* WARNING: clock skew detected!

% Mounting /sys ... * Remounting devtmpfs on /dev ... [ ok ]

[ ok ]

% Mounting security filesystem ... [ ok ]

* Mounting config filesystem ... [ ok ]

* Mounting /dev/mqueue ... [ ok ]

* Mounting /dev/pts ... [ ok ]

* Mounting /dev/shm ... [ ok ]
fsck_atlog | % Checking at-log filesystem /dev/mmcblkOgpl ... [ ok ]
udev | * Starting udev ... [ ok ]
fsck | % Checking local filesystems ... [ ok ]

root | * Remounting filesystems ... [ ok ]

Localmount | % Mounting local filesystems ... [ ok ]
over layfs | * Preparing overlayfs over / ... [ ok ]

* WARNING: clock skew detected!
hostname | * Setting hostname ... [ ok ]
sysctl | % Configuring kernel parameters ... [ ok ]
udev-trigger | * Generating a rule to create a /dev/root symlink ... [ ok ]
udev-trigger | * Populating /dev with existing devices through uevents ... [ ok ]
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
syslog | % Starting busybox syslog ... [ ok ]
dbus | * Starting System Message Bus ... [ ok ]
klogd | % Starting busybox klogd ... [ ok ]
networkmanager | * Starting networkmanager ... [ ok ]
dnsmasq | % /var/lib/misc/dnsmasq. leases: creating file
dnsmasq | * /var/lib/misc/dnsmasq. leases: correcting owner
dnsmasq | % Starting dnsmasq ... [ ok ]

* WARNING: clock skew detected!
buttond | % Starting button watching daemon ... [ ok ]
reset _bootcount | * Resetting bootcount in bootloader env ... [ ok ]
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podman-atmark % Starting configured podman containers ...Environment OK, copy 1

|
reset_bootcount | [ ok ]
zramswap | [ ok ]
zramswap | * Creating zram swap device ... [ ok ]
chronyd | % Starting chronyd ... [ ok ]
local | * local: waiting for chronyd (50 seconds)
local | % Starting local ... [ ok ]

Welcome to Alpine Linux 3.17
Kernel 5.10.180-2-at on an armv7l (/dev/ttymxc0)

armadillo login:

3342. 071>

EENTETITDEO070y 7Oy T RBRERREINET, PERETIE Trooty 21— —&, —K1—
H—T%H3 Tatmarky I—F—MNEELZXITH. Tatmarky I—F—F¥ERRETIZOY 7N TWE
FTDOT, Trooty A——7TOT1>LTLETW, Trooty 2—H—E@FFEIOT 1 VREITINAT—RK%

ABEFTICHFLWIRT—RZREINET,

root; A—HY'—7O%' 1> L. passwd atmark A~¥ > R Tatmark; 21— —D/XAT—R*%

Ean—1

ax &

952ET, Tatmarky I—Y—0Ov IDEERENEX T, REIT B/ RT—RNICIE@FAXEDT7ILT 7
Ry b INXZDTZILT 7Ry A, OS5 QXTOHFE. ZOMES - AFaRBRE)EEHDIENTEE

9,
1. root TOZA1 Y

EANRA T —RZZEBULEY,

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

New password: ‘]

Retype new password: (3
Welcome to Alpine!

@ FLWISXT—REAAULET
O FLWIKRT—REBAALET

2. atmark cOs'-1 >

YEREETOY 7 ESNTEI DT, root T—E/NRAT—RZZELTHSOV1VULET,

armadillo:™#f passwd atmark ‘)

New password:

Retype new password:

passwd: password updated successfully
armadillo:"ff persist file /etc/shadow (2)
armadillo:"ff exit

Welcome to Alpine Linux 3.17
Kernel 5.10.180-1-at on an armv7l (/dev/ttymxc0)
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armadillo login: atmark

Password: 6

Welcome to Alpine!

00

atmark 21— —®0 /XA T7—RKRZEIYV RTY,
IKAT—R 770 )L &EXKEILLET,
BEUR/NNAT—RTOVAM YT B EMNTEXT,

Armadillo BaseOS TlFIL—k 7 71 )L X7 AlC overlayfs ZAL T
BO, ZOFFTREIYATLDN OFF 93 EARBIFEATCULEWVET, %
D1z persist_file AYY RAFHEBREINTWET, OOV Y RZFAT
BETIT7AINBNTEREZRMRIZDIENTEXRT, KR T—RZH
FEURICIELUTOOAYT Y RZETLTLEE W,

[armadillo ~1# persist file /etc/shadow

persist_file AY > RICET 25ME 6.1, persist_file cDWT, =&
BUTLEESW,

3343. BTHE

eMMC ¥ USB XEVEHICEZAHZT o> TLWIRICERZUMT &, T—FHIET S OTEEMEN
BELEI, ZBLICKRTIEZHEIE. ROELSIT poweroff AY > REEFTUL. Treboot: Power

down; &ERRSINTD%EHE

=4
S

LTHhSERZYVIKL XTI,

armadi llo:™#f poweroff

podman-atmark
zramswap
local

chronyd
dnsmasq

klogd

buttond
networkmanager
syslog

udev

dbus
nm-dispatcher: Caught sig
localmount
localmount
localmount
localmount
localmount
localmount
localmount
localmount
localmount
killprocs

|
|
|
|
|
|
|
|
|
|
na
|
|
|
|
|
|
|
|
|
|

* WARNING: clock skew detected!

*

KR KK K KR KKK — KK KK KK X K KX ¥

Stopping all podman containers ... [ ok ]

Deactivating zram swap device ... [ ok ]

Stopping local ... [ ok ]

Stopping chronyd ... [ ok ]

Stopping dnsmasq ... [ ok ]

Stopping busybox klogd ... [ ok ]

Stopping button watching daemon ... [ ok ]

Stopping networkmanager ... [ ok ]

Stopping busybox syslog ... [ ok ]

Stopping udev ... [ ok ]

Stopping System Message Bus ... [ ok ]

15, shutting down..

Unmounting loop devices

Unmounting filesystems
Unmounting /var/at-log ... [ ok ]
Unmounting /var/tmp ... [ ok ]
Unmounting /var/app/volumes ... [ ok ]
Unmounting /var/app/rollback/volumes ... [ ok ]
Unmounting /var/lib/containers/storage readonly ... [ ok ]
Unmounting /var/log ... [ ok ]
Unmounting /tmp ... [ ok ]

Terminating remaining processes ... [ ok ]
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killprocs | * Killing remaining processes ... [ ok ]

mount-ro | * Remounting remaining filesystems read-only ... [ ok ]
mount-ro | * Remounting / read only ... [ ok ]

indicator_signals | * Signaling external devices we are shutting down ... [ ok ]

The system is going down NOW!

Sent SIGTERM to all processes

Sent SIGKILL to all processes

Requesting system poweroff

[ 274.621389] imx2-wdt 20bc000.watchdog: Device shutdown: Expect reboot!
[ 274.628443] reboot: Power down

Podman O> 7+ DRELH tmpfs THD. eMMC NDEZAHEIT> TLWRWEEIX. poweroff
ANy RzFERETICERZUIMT 22 ENAIRETT,

Podman J> 7 FDRELN eMMC DIFEP. %(Z rootfs M eMMC ICHZBRY 2 —LZEE
T 5L OBBHREMICENTIE, poweroff IY YV I\’@E% L. Treboot: Power down; &RRIhic
DZEZLUTHSBRZUML T LS W,

halt ¥ Y R TR T 72154, Treboot: System halted); &EFRRIh
TH 5K 128 M. Armadillo IFBEENICEES L X I, BRICKT S
B 37HIcH poweroff AXY REFIBL TSI,

poweroff MIFE. Armadillo-640 (&, ONOFF E>Z GND &> 3—h
TB5CETBRZEATZUCHBEERAUREBICADERT, DD,
RTC_BAT 5 /Ny 7 7 v TEIRHMME ‘fnéh’(b\%ﬁﬁ’o\ 5V ER%Z

= YoDbE 5V BRERZHEANL TH Armadillo-640 & U Fx T A, 5
L<IF 73.4.6.5. A5 OERFIME) 2L TSV,

3.3.5.VSCode Dty N7 v/

Armadillo-640 OFFICiEX. VSCode Z#FEAL XTI, FMERBIICUTOFIEEZEMRL T. ATDE I
VSCode R\ BIRAIIV ATy avEIORXRAVINMILBSATSU AV ARN=ILLTLIEE L,

UTOFIEIFESTATDE ETEML £,
3351 Y7 0707V TT—k

ATDE ®/\—2 3> v20230123 MU EITiF. VSCode I Y A KN —ILEADTcHFRICA >V Ak —
WY BREIRHDEREAD, AT DHICIEEHBRANDT v TTF— K ZT>TLLLEE W,

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

K320V 7k 727y TITF—MT B
VSCode #&E&# 9 Bicld code AV REETLET,
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[ATDE ~1$ code

3.21 VSCode %##&&9 3

VSCode Z&E#HT D&, HEABIKLI VATV Y3 VDA VAN =ILERE
LTLKBZEDRBDET, FORICEKRRINDYAT7ATICHK->TI VAR
N—IL%Z1T5 & VSCode #HAELTEZE T,

3.35.2.VSCode IcCHEHIT VAT >avEAVAN—=ILT S
VSCode L7 7V —y 3y ZREIBODITIRATavEAVYAN—=ILULET,

IVRTo2aviER—T YR TILAADSA VYA RN=ILTBHIENTEFXRT, VSCode Z#2EI L.
EYARN=DI VRT3 vzBERL T BRI A—AIC Tabosy EAALTLLE L,

EXTEMSIONS: MARKETPLACE

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

Atmark Techno

Install

3.22 VSCode ICHFAT /AT a v A Y AN—ILT S

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

3.3.6. VSCode Z#{#HL T Armadillo Dty k7 v 7%Z1T5
Z ZTlx VSCode #{#EA Uz Armadillo Dty b7y TAEEBNULE T,
3.3.6.1. initial_setup. swu DIERY

initial_setup.swu (gAY A Y /RRXT— R P 1—F—EHOHREER E DHHARE Z Armadillo (T
VARN=ILTBHDT 7AIL TS, initial setup.swu TA VYA M—J)LENDI1—F—FEEOIRAEHN
TWgEe., I—HY—DPHELET7 IV T3 EB A VAN, @ 7Y ITF—RITBENTE
Ftho TDIco. FIRFIBEEIC initial setup.swu DA YA R—ILEITORENH D FT,

VSCode OERA > ®D [COMMON PROJECT COMMAND] m5 [Generate initial setup swu] %&
F{TFB&, initial setup.swu AMERREINET,

73



Armadillo-640 #E~¥ =27 )L FFR

L
ABOSDE EXPLORER

" COMMON PROJECT COMMAND

Generate Initial Setup Swu

Generate Container Clear Sswu

" CREATE NEW PROJECT
AB00
ABE

G4/X2

3.23 initial _setup.swu Z{ERRT B

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

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

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

Generating an EC private key

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

Ty TFE— A A=V EESELETA? (Ny) ©
Ty RNT—0F0 )R LA A=V a4 VR M—LTREICLETA? (V/n) ©

74



Armadillo-640 #E~¥ =27 )L FFR

root /XA 7 — K (5]

root M/XRA 77— K (FEER) :

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

atmark /XA — K (FEER) :

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

abos-web MD/XRT—REFRELTLIEI,

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

abos-web D/ T — K (WEER) :

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

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

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

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

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

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

¥ 3.24 initial_setup.swu #E4ERE RO ZERTE

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

SRR ZIRE T /R T L —X%Z 2BANLET,

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

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

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

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

OO0 09060 6060 ©

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

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

3.3.7. 11— —&%
Ty hY—0F0 /BEESHBOI—F—ICH LT, BAZATOREABT—4 QREPAL

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

- BRARPEHmREDEBEENDORE - BfE
- BAERTORERART—FDY U >O—NR
- REEGON—Y 307y IS EFRTEOEHA S TEE
- ZEERICETIREEI T PRV NEOBHN S BEE

HULKIE. TPy bh~¥Y—2F727 ./ Armadillo 1 b ZTELIEE L,

7y h~N—257%2 ./ Armadillo Y1

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

3.3.7.1. BARmEIR

1-Y-BRETHIC. BARRERTZIET. BAZATOREAMT—4, 25 YO—RT
BTENTEDLSICRDET,

BARBEROFUWFIRIIUTO URL Z2c2RB<EE 0,

Armadillo-640 A S RE %

https://armadillo.atmark-techno.com/armadillo-640/register

34. )\—RO - 7DHK:t
Armadillo-640 OEEL R P IEREER ED - DERETBHRICODOWTERAL £,
34.1. EEERBTFT—YIcOW\WT

Armadillo-640 DR BEEBEEHBRT —Y%=. 7y hY—2F%7 ./ Armadillo Y1 ~; h5 TEAE
AT ORENET—4Y) EUTHY U YO—RABETIT D TTHERLLIEE L,

342 B&/ 14X
CONT1(LCD#:3E1 7 —7 =z —R)={EHAL T, Armadillo-640 & LREEREERT &, BET/
AZXADEBICRDIBENHDET, . A—FTAATVTDEISBREINKELZEEFHTZT/INA X%
IREMRICEE T 215E. FFC @ GND f20EHED A TIFXRWVWIRET/ A AHFKE T ZHREENH D £7,
BEt /A XERBS T ledic. UTORENMENTT,
. V—JLR{FFFC #{ERY 3%
- REDRZGE. T—TILERD LD
- V=)L RIZIEEREN R D GND ([C#Ef 9 %
- Armadillo-640 @ GND(EE VL) & IhiRERD GND Z# KWEBPEBAR—UETERIT S
- READILELE YV IE Low LRILVHEAHET S

- ERYBRILERE > (F YT Y (1000pF 2E)Z /LU T GND &##t9 5
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3.43. ESD/FYU—
Armadillo-640 @ ESD i =@ EE B3 coic. UTOXNENMRN T,
- Armadillo-640 =& EBEMAXRICHMAH. GND(EEN)Z=EER UETERIT D
- TEEATEMT S
Ffc. Armadillo-640 [CER I NI —TJILHBACBEIT 2L 5 BRRERETIE. 7—JILICEA
UDIcEY—YEDARNLRAICEDA VY —T7 1 —ABBIBIESINZHBENH D £I, A ML AANDTH
MHaEEEIESICIE. LTONERIHENTT,
. BENTEEE S O GND #ix b9 3

V- LRREOT—TILEERT S
3.4.4. &

Armadillo Base OS [CIZE# T, CPU ¥ SoC OREZ7O7 74 YV T93Y T M0 7HESE
TNTWVWBDT, RERFHCHETILTLIZET W, FMIE T6.14. BfEdR D Armadillo DREZAIET 5
SR UTLLEZ L,

3.4.5. fiidRR— R DGt

Armadillo-640 DIkEE- > —7 —Z(CON8, CON9, CON14)Iz(d. HHOMEE S > iESH
PERENTH D, B BIEEIERN AR T,

IRA Y —7 1 —RICEHR T 2ERZRE I SROHERFEICOVT, HRALET,
3451. Ev7PY1>

Armadillo-640 Tld. &R 2.2. 1R, OILEA VI —T 1 —ADBICHDELD OEEN LR TEE
T, e, CZICEEHDINREE. BENICEEZE D U TIIZEDRAETI DT, HDELQEEN
FARTEIRTEDhIE. TArmadillo-640 YILFTL UV XK1 TREITDINENHD XTI,

NILFTL U RAERTIE, FEVICEID Y THELKEEDMIC, VY NEDESKRE., 7ILF7Yy T/5
DUBIOAESEDEREERTEZIENTEEXT,

REERED MR RN DERIFE X, NXP Semiconductors DiR—AR—I NS4 v O— RATEE
2. TiMX 6ULL Applications Processor Reference Manualy % CHEFR < f£2E W, Armadillo-640
EEOBERERVNT, EERZCDERBERIEINSOIYZ2TILIC. IRTEHSINTWET, &R
LPYITWVNELSIC, VILFFL I RE® 13452 CON8, CON9, CONT4{Lk1 >y —Tx—2R); I
IMXBULLOEY &P IV MO—F—ZZLHL TEDTITDT, BIFTEALKLE L,

Armadillo-640 ¥ILF 7L U X%kid "TArmadillo-640 YILF 7L 7 A3k,
[https://armadillo.atmark-techno.com/resources/documents/
L armadillo-640/manual-multiplex] 5% 7 Y O—RK UL TL &L,
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3.45.2. CON8, CON9., CON1T4({Hhdk1 > 5 —T = —2R)

CON8. CON9. CON14 [3tEREHRADA Y Y —T 1 —ATT, EROEENILFTILIA)ZH >
fo iMXBULL DfEFHR. /NT—XXI X2 K IC @ ON/OFF 55, i.MX6ULL ® PWRON {§5%&h it
SNTWVWET,

A

BEHEFTICE D HTHRERES (USDHC2, UARTT1. ESPI1, 12C2 F)H®
HHEXRIN BUESREHREY TERKIHATEZEA

#z 3.5 CON8 55 Hc7

EVES B4 /O |

1 GND Power EIR(GND)

2 GND Power EIR(GND)

5% 3.6 CON9 555!

EVES ¥4 /0 il

1 GPIO1_1022 In/Out IRERAE A, i.MX6ULL @ UART2_CTS_B B> Ic#E#H(CTS/RTS 5%
FEYT 3BOEER)

2 GPIO1_1023 In/Out IERAE A, i.MXBULL @ UART2_RTS_B EVIc##(CTS/RTS 5%
AT IBOEER)

3 GPIO1_I017 In/Out IRERAH . iMXBULL @ UART1_RX_DATA BV I

4 GPIO1_I031 In/Out IRERAH . iMXBULL @ UARTS5_RX_DATA BV I

5 GPIO1_I016 In/Out IRERAH D iMXBULL @ UARTT_TX_DATA £ > (C#E#E

6 GPIO1_I030 In/Out IERAH . iMXBULL @ UARTS5_TX_DATA E > (C#E#t

7 VCC_3.3V Power BIR(VCC_3.3V)

8 VCC_3.3V Power EIR(VCC_3.3V)

9 GND Power EIR(GND)

10 GND Power EIR(GND)

11 ONOFF In i.MXBULL @ ON/OFF 8. #A—7> RL A > AA. i.MX6ULL ® ONOFF
EVIicER. iMX6ULL WERT 100kQ Z)L7 v Z(VDD_SNVS_3V)Eah T
W&,

12 PWRON In IRNT—=YRIAYKNICDPWRONES, A—TYRLA VAR, IRNT—Y
XIAYKIC DPWRON EY & i.MX6ULL @ PMIC_ON_REQ Evicks
#e. iIMXBULL REB<T 100kQ ZIL7w Z(VDD_SNVS_3V) e TW&Ed,

13 GPIO3_1023 In/Out IRERAH . iMX6ULL @ LCD_DATAT18 E v (k. EiRLET10kQ 7
TV EINTWET,

14 GPIO3_1024 In/Out IRERAH . iMX6ULL @ LCD_DATAT9 E (k. BEiRET10kQ 7
WO ENTWET,

15 GPIO3_1025 In/Out IRERAH . iMX6ULL @ LCD_DATAZ20 E > (c#Efk. EfRET10kQ 7
TV EINTWET,

16 GPIO3_1026 In/Out IRERAH . iMXBULL @ LCD_DATA21 E v (c#E#kE. BERLET10kQ 7
WO ENTWET,

17 GPIO3_1027 In/Out IRERAH . iMX6ULL @ LCD_DATA22 E v (c#Efkt. ERET10kQ 7
TV EINTWET,

18 GPIO3_1028 In/Out IRERAH . iMX6ULL @ LCD_DATA23 E v (C#Efk. EiRLET10kQ 7
W ENTWET,

19 GND Power EIR(GND)

20 VCC_3.3V Power EIR(VCC_3.3V)

21 USB2_DN In/Out USB ¥ +#RAIIES. iMX6ULL @ USB_OTG2_DN B> Ik

22 UsSB2_DP In/Out USB 72 RAES. i.MX6ULL ® USB_OTG2_DP £ (Ci#Esk:

23 UsB2_VBUS Power ERUSB_OTG2_VBUS). i.MX6ULL ® USB_OTG2_VBUS £ > (C#i5E
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EVES Ev& l/O L]

24 USB2_EN In USB OTG2 D¥INEZ(ES. (Low: USB OTG2 Z CON9 THEMAY 5.
High: USB OTG2 %= CON5 TfEfd %), iR ET 10kQ L7 v~
(VCC_33V)EenTW&ET,

25 GPI104_1006 In/Out HERAH . iMX6ULL @ NAND_DATAO4 &' IC#fit

26 GPIO4_|007 In/Out HEERA LS. iMXBULL @ NAND_DATAOS &' I # it

27 GPI104_1008 In/Out HEERAE . iMX6ULL @ NAND_DATAO6 &> I

28 GPIO4_|009 In/Out HEERAE . iIMXBULL @ NAND_DATAOQ7 £ I H

CTS/RTS EE5#R&FAI 2 REDEER

i.MXBULL @ CTS. RTS 51— UART DES & ZRINTICE >
TWXT, BRERICEELTLEZ L,

CON9 DT7—KRE—REEEVICDWT

CON9 @ 17 E ¥ (GPIO3_1027) % 1* 18 E >~ (GPIO3_1028) (& .
i MXBULL DB ROM IC &2 T — M E—RBREELVZFALTWVWET,
BREAR., 7—RE—REREDEHIC. ERLEDTILY D VIEHT Low
LARNILOREZREFLTWE T, BERIUGWEMEZSIERIITRRE GRS
e, BREARNS U-Boot HEMET X Tld. Low LRILZRFL T
RETHEALLTZTI W, T—ME—REREDFHMICDEEL TIE. NXP
Semiconductors DMR—AR—I M55 U O— RagExR liMX 6ULL
Applications Processor Reference Manualy Z &R 230\,

% 3.7 CON14 {§5E5

EYES Ev# I/O B

1 VCC_3.3V Power EIR(VCC_3.3V)

2 GND Power BIR(GND)

3 GPIO1_1020 In/Out HERAE . iIMXBULL @ UART2_TX _DATA E > ICHR
4 GPIO1_1021 In/Out HEERAE . iIMXBULL @ UART2_RX_DATA E > ([CHE#t

3.4.6. EBLHR
3.4.6.1. ETRAER

< 3.8 N RKER

HE i) Min. Max. Bify 5%

EREE VCC_5V -0.3 6.0 \% -

AHAEBEUSB EF L) VI,VO -0.3 OVvDD Vv OVDD=VCC_3.3V

+0.3

ANEEUSBES) VI_USB -0.3 3.63 \% USB_OTG1_DP,
USB_OTG1_DN,
USB_OTG2_DP,
USB_OTG2_DN

RTC NNy o7y JTEREE RTC_BAT -0.3 3.6 \Y -

EAREHH Topr -20 70 ‘C EERECL
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3.4.6.2. #HREENERMG

T BRAERIE. H5DBERFRAEPHBRINLICENT, BRTHEXT
FRSIRWMETT, LEEDEICHU TRAEZ D > TERALLLS W,

# 3.0 HEREEERG
IEH £s Min. Typ. Max. =Tiva &%
BIREE VCC_5V 475 5 5.25 \Y -
RTC Xy o7y & RTC_BAT 2.75 - 3.3 \ Topr=+25C
IREE
PR B S0 Ta -20 25 70 v wEREZE

[al5/N: 009C00010001~009C00060102 @ Armadillo-640 Tld. TEREME 2.95V T,

3.4.6.3. AHHOA V5 —7 2 —ADESKILAR
& 3.10 AHAA > 5 —7 2 —X(BR) DESHILIR

IEH kel Min. Typ. Max. - Liv2 &E
5V BIREE VCC_5V 4.75 5 5.25 V -
USB_OTG1_VBUS
USB_OTG2_VBUS
3.3V ERERE VCC_3.3V 3.102 3.3 3.498 V -

x£3.11 ABAAM Y5 —T7 1 —ADESHILHR(OVDD = VCC_3.3V)

HE ke Min. Max. Bify 5%

N LRIVEHEE VOH OVDD-0.15 OovDD \Y IOH =-0.TmA, -TmA
O—LANJLEAEE VOL 0 0.15 \ IOL =0.TmA, TmA
N LARIVAHEER VIH 0.7x0OVDD OovDD V -
O—LARJIAHEBEEER VIL 0 0.3x0OVDD \Y -
AO—LARJLASIEE(ONOFF VIL 0 0.9 \Y -

E5)

O—LARILAHBE VIL 0 0.5 \Y -

(PWRON 8)

O—LARNJLAAEE VIL 0 0.19 \ -

(EXT_RESET_B §5)

AN =2 &R (no Pull-up/ [IN -1 1 uA -

Pull-down)

Pull-up #E41(5kQ) - 4 6 kQ -

Pull-up #&31(47kQ) - 37.6 56.4 kQ -

Pull-up #EHT(100kQ) - 80 120 kQ -

Pull-down #£#1(100k Q) - 80 120 kQ -

EIA—N—Y2—hEFYF =22 —KEOBVETTHND 4ns ZBZIRVNESICLTLIEE W,

3.4.6.4. BIREIEE DB

BREROBHIIRDODEEDTY, BRANA VY —T7 2 —X(CON12 Ffzld CONI3)N5DAAE
FEZz/NNT—XRXIAYKICPMIC) TEBEICERL, RERRELVE VT —7 o —X (gL TL
EYo BAVI—TI—APRAVFVT - LFa2L—YDRAEHNEREBEZEBZIBVEL DI, HEBHEE
fRDER. HIEERORE 21T > TS,
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Power Inputl

VCC_5V

Output Current 1.5A(max)

i.MX6 GPIO1_1019 —|EN

1
Power
Switch

i.MX6 GPIO4_1017 —|EN2
Current Limit 1.1A(min)

CON12 1pin
Input Current 2A(max)

Power Input2

CON13 2pin
Input Current 2A(max)

PMIC
(PF3000)

sw2

SW1B
LICELL

SW3

VLDO1

12¢C VSNVS

PWRON
RESETBMCU

INTB V33
STANDBY

USB_OTG1_VBUS

USB_OTG2_VBUS

Per Port

+3.3V, 1250mA(max)

i.MX6ULL
and
DDR3L SDRAM

NVCC_GPIO
NVCC_LCD
NVCC_ENET
NVCC_NAND

NVCC_CSI
NVCC_UART
NVCC_SD1

VDD_SOC_IN

NVCC_DRAM

VDDA _ADC_3P3

]— VDDA_VREFH

hl

»i VDD_SNVS_IN
F
VDD_HIGH_IN
Power
i.MX6 SD2_RESETB—p| EN SWitch

i.MX6 POR_B

Current Limit 0.6A(min)

Output Current 500mA(max

Internal

Circuit

3.25 EIREIEE DAL

RTC Backup RTC_BAT
CON13 1pin !
|
|
|
|
|
| i.MX6 12CT 4
i.MX6 PMIC_ON_REQ —
| i.MX6 POR_B 4—]|
| iMX6 GPIO5_1004 4—
| HMX6 PMIC_STBY_REQ —|
L
SEN=IN s N 5
BIRY— TV AFRDEED T,

LCD I/F
CON11 1,2,3pin

USB Host
CONS5 1pin

USB Host
CONS5 5pin

Micro SD Slot
CONT1 4pin

Serial I/F
CON4 10pin

LAN I/F
CON?7 9pin

JTAG I/F
CONT10 1pin

LCD I/F
CON11 4,5pin

Ext. I/F1
CON9 7,8,20pin

Ext. I/F2
CON14 1pin
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: f 3V —mmmeeeee
; | 650us
26V --booenooee- Pe----
3 5ms 3
0.6V ' !
VDD SNVS 3V ______ / :
D ams f
— ! '
PWRON ‘ ‘ ; ;
3 4ms /
VDD_HIGH_IN y
VDD_SOC :
VCC_3.3V —2ms

NVCC_DRAM
VDDA_ADC_3.3V

i, 105ms
i.MX6 POR_B -

X 3.26 BIR>—T VR
3.4.6.5. AEH S D EIRFIHE

Armadillo-640 (&, #hRA V5 —T7 2 —ADEVZHIET S LICKDEBBRZEA VT clEA TICYID
B2 ENTEFXT,

2T AED S OBEREIEICHELGUTOEEZHBALEX Y,
- ONOFF £~ 0 #lfE
- PWRON £~ 0 #lIfE
- RTC_BAT E>~
- ONOFF E> O#lfEllc D W\WT
ONOFF EviE. —EREMULEGND £ 3—h952&T. Armadillo-640 DEIRZ A 7 fcld
AVTBIENTEXT, AN 5 ONOFF EV ZHliET 255, EEOCHMETEERLEADT
A—TYRLAVEBEDENZERL GND &2 3— b BEIEZEERL TSI,
- BRAVHSBRATZICYIDEZBAE
- ONOFF EYZ 5B EGND £¥3—h9252&T, BRENATICHED XTI,
- BRATHSBRAVICYIDEZBHE
- ONOFF E>% 500 SUMLIEGND & 3—hF 22T, BENAAVICHRDET,

Eit LU CEBRZVIDEZA 2155, EICEESESH 5WULE
[7TH5 ONOFF E>%Z GND & 3—hULTLEE W,
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BROA Y XIFAT7ORTIE IiMXBULL DIEEEBEEZT DR X1V

(SNVS LP) TEREENTWS o, BREATDIRETHEVY BRAS
EY>THUIESLKIEERA T THDZ T EERIBLTWET, FDT:
. TCICBRZBANUVLEEERNASKRWIRREIC /R 2 AJEEMED
HDET, BRATVORETHV BBREBANT DIHEIE. BEICE
BEANS-0H. BHULBEREZTTHS EVEREANTLLLESE
W

BROAVXEATDRRIERTC BATEVYHSD/NNY 77y 7
BRICKDREENS . RTC_BAT EVIC/NN\y o7y TER=Z A

HDUIRET BV BERZVI > cDE 5V ERZBANLTH, BVE

IRYIRTRIDERD A > Kfcl3A 7 DRI TS N KT,

- PWRON E > DFIEIC D WT
PWRON E>ix, GND &¥3—k9%Z&T. Armadillo-640 OERZEIEICA T T ZZENT
EEI, AEHNS PWRON EVZHlHT 2155, BEEDHMETEXRRADTA—TVRLA VIR
EDHNZ#ERHEL GND £ 3 —hIBEIEZERL TS0,
- BRAVHSEBRAZICYIDEZBTTE
- PWRONE>Y%ZGND &> 3—h922&T, BIEICERNIATICED T,
- BRATHSBRAVICYIDEZBHE
- PWRON EYZA—TVICTBHIET, BRENMAVICED XTI,
- RTC_BAT E>icDoW\WT

RTC BAT E>id. i.MXBULL DIEHBEE N R X1 > c3h % SRTC(Secure Real Time Clock) D
NNy O TPy TA VI —T 1 —RATY, RFBEEFRIMIM SN TERIT—F 2R FI WG
BlcoHERLEEL,
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3.4.7. IR
3.4.7.1. BRI

75
72
56.5
225
16 1.6
3
A (M (A00000000000000000 (] I
Y \/\Y00000000000000000\Y
o
© O
062 0 © 990
o0
©©g©©©© oo |C
©©©@g© o oo
i op °o. © ©
O~ o O
< C
O %
o
o
O @@ @g
o ©O ©©C
((A\oooo (R e
w /o000 N2 i

4-$3.2(P6.4PAD) 2-$92.2(P4.6PAD) [Unit:mm]

3.27 ERERE L CEENTE

66.92

___PARTS HEIGHT MAX=2.5
‘ 17.2

8.22 27.55 .

i
N
(42
(&)

®

O
o © [OAAN
o Il O O ~
20 g é|77 @\)7 T °
o ™ O, =
° @% 1
WA S/
Ofo
o9

35.48
46.65

-©
40.7
il

Jlo
' | 53/ -+
|® 7 =
8 | g
S O)EEED ‘ © @
0|0 ©©

4.57
=
N
N
N

41.4

3.28 aA% 7 7 HuliE(A ER)
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X 3.30 axV Y+

ERBIRPEREEICL D, BEREOTRNUE. SSREEICREIEN

HDET, T—APILRERZRTT 255,
ETDERETZHBBEVWZULET,

HIREDRBZD > o~

DXF EROFREE 7y hx—2 7%/ Armadillo 9 by H5 T8
AEBFOREART—, £LTF Iy O— RAETT,
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348. A7 a3V

Armadillo-640 A 7> 3 Y @ICDOWTIE, 16.25. A7 avm Z2ZRULTLEE W,

3.5. Device Tree Zh A1 X9 3

at-dtweb ZFIFH L T Device Tree Z H XA I YA XF D AHE%HBELET, at-dtweb TlE. Web 7
SO EFOVIRBEET dtbo 77 MILE LY desc 77 A I EERT D ENTEEXFT, hAIYA
ZDRRIFILTRA > 5 —7 £ —ZX(CON9/CON14)E LK V' LCD /A 5 —7 —A(CONT1)TY,

3.5.1. Linux 1—xXJLY—X1—ROEYE
at-dtweb ZFEHT B7/=HICld. F6& Linux 1—XILDY —XA—RZHBEULTELLDRERH D £T,

at-dtweb " EE T ZDIE Linux I—=xILY —XI— KA dts(Device

Tree Source)”7 71 JL& Makefile TéHD. Linux A—XILA X—=3DE

IWRZETZREEHD EFEA, DI, T TlE Linux I—XILDEIL
=] RIZFITWEE A

Linux A—XJILOEIL REIBICDWTIE. 76.20.2. Linux H—XI)LEEJL
Kz #BLTLIEE0,

Armadillo Base OS 3ty Armadillo-640 Linux 71—=JL [https://armadillo.atmark-techno.com/
resources/software/armadillo-640/abos-linux-kernel] 5 TLinux 1—=xJL1 7 71 )l (linux-at-
a6-[VERSION].tar) 247 >O—RUL T, ROANYY RZETULET,

[ATDE ~]$ tar xf linux-at-a6-[VERSION]. tar
[ATDE ~1$ tar xf Llinux-at-a6-[VERSION]/linux-[VERSION]. tar.gz
[ATDE ~1$ cd Llinux-[VERSION]

ROANYREZEITLTC, T7ANRMNAY T4 FXa2L—yavEEALTEEET,

[ATDE ~/Llinux-[VERSION]]$ make ARCH=arm CROSS_COMPILE=arm-linux-gnueabihf- armadillo-640_defconfig

3.5.2. at-dtweb D1 > XA =)L
ATDEQ (C at-dtweb /X\w T —3I %AV A M=)LULE Y,

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

AVARN—ILBEHFDZEIF. UTOOAYY REETUBFRNDEFZIT> TS L,

[ATDE ~1$ sudo apt update
[ATDE ~J$ sudo apt upgrade
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3.5.3. at-dtweb DIE)
1. at-dtweb OiCEIFILE

at-dtweb OEEZHBIT DICIE. TRAIMNYTELEOT7Z7 7V 5—=23>0 AT LY =)L)
M5 Tat-dtweb) Z#IRL TLEE LN,

128138 1517 & 0 O

BRICAD

@ Synaptic /w7 —I7R—J
PoETy

- Q wnuynaEE
472 @, Moz oz
5521woR

e [l software & Updates
JOUELETT < Tweaks

A-F1UFr (o) ¥
‘ ANAYY R

= ANAYYE

3.31 at-dtweb DFEENFHA

ANV R4V ENSTH, at-dtweb IV R TREITEX T,

[ATDE ~]$ at-dtweb

1. /R—RDER
MR—RZZERLEXI, Armadillo-640 Z:EIRL T, 'OKy 27U v I LET,

Board selection €3 .

Select a board

O Armadillo-640
Armadillo-G10
Armadillo-IoT_AG
Armadillo-IoT_ABE
Armadillo-TIoT_G4

Cancel 0K

X 3.32 h— RERER
2. Linux 1—xILTF« L7 MY DZFER

Linux 1—FILT«s L2 NUEBIRLUES, AV T4 Fa2L—y 3V FHOD Linux H—XRILT«
L7RNUEREIRULT, TOKy 22 Uw o ULET,
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Cancel Root directory of kernel source
O RALET7 L | « fatmark  linux-510 )

o F—L oLl - [t
v Fovo—k :
D REFaxVER
[ =

9 BX

[ol::-4

+ BT

X 3.33 Linux hi—xXI)L7« L2 bV ZEIREE
3. at-dtweb OiEISET

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

3.34 at-dtweb EEIEME
3.5.4. Device Tree Z h X¥I1 X
3.5.4.1. eEDE

KEBEDEIRIEZ. R v 7&KAY 7 TITWE T, BEA LD TAvailable featuresy HSBZIC LW
Beex RZv o L. BEARO TArmadilo-640; oB&ICE{LLiEVIcRkOyULET, fl&ELT
CONQ 3/5 E>% UART1T(RXD/TXD)ICEREL X T,

AIHEEEMNBRENTVWRWE VICIE GPIO OEENEIDHETENET,
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Available features

CAN

ECSPI

I2C

LCDIF

LU

PUM

UART

I UARTT(RXD/TXD) [ I

UARTZ(RXD/TXD)
UARTZ(RTS/CTS)
UART4(RXD/TXD)
UART4(RTS/CTS)
UARTS(RXD/TXD)
UARTS(RTS/CTS)
UART7 (RXD/TXD)
UART7(RTS/CTS)
UART8(RXD/TXD)
UARTE(RTS/CTS)

OPTION BOARD

X 3.35 UARTT(RXD/TXD)D K5 v &

Available features

CaN
ECSPT
I2¢
LCDIF
MQS
PWM

UART

OPTION BOARD

336 CON9 3/5 EvAD Oy~
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3.5.4.2. (F5 B DHER

BEEARID TArmadillo-640; ICFAY Z7UTRELIEYZET VY 7T 2 LETENRTSNK
o EOEVYNEDEFICRIGL TWEDNEHERIT DI ENTEXT,

#l& LT UARTT(RXD/TXD) DIES&ZHRLET .

LVEUEEREETEE Armadillo-640

ADC n n 4
CAN

ECSPI

12C

LCDIF

MQS

PWAM

UART

OPTION BOARD

Propertles

3.37 E5ADHER

BEEYZEIY YT T % EREBDDRRICED TT,

&

3.54.3. 70/\7T 1« DRE

W DO DHBEIC7AONRT A HRET DI ENTEET, BEARD TArmadillo-640, IR L2
BEEX VY v U 5E, BERETD Properties) S 70ONT 4 %&RT 2 ENTEET,

& LT CON9 4/6 E> D 12C2(SCL/SDA)D clock_frequency 7O/NXT 4 ZREL X T,
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Available features

CAN

ECSPI

I2C

I202(SCL/SDA)
I2C3(SCL/SDA)

T2C4(5CL/SDA)

LCDIF

MQS

PHM

UART

OPTION BOARD

clock_frequency =
1e0000

Apply

X 3.38 7O/XT 1 DFRE
RELTONTERESEBICIE TApplys 22U v o LET,

Available features

CAN
ECSPI

I2¢

I203(SCL/SDA)
I2C3(SCL/SDA)

T204(SCL/SDA)

LCDIF
Mas
Pl
UART

OPTION BOARD

Properties

clock_frequency =
108000

X 3.39 70/ T 1 DIREE
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3.5.4.4. BAREDHIBR

2T OHEBEEEHIBRYT 21551, BIEmAL®D® "Reset configurationy #27 Y v 7 ULET, HEES & ICHI
B9 3EEE. BEARIO TArmadillo-640; oEY%#H27 w2 LT "Remove; #7U v o ULET,

Device Tree Editor P Save - Reset configuration
+ =4

By default, most of the external pins on your Armadille-64@ 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-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-640

MOS
PUM
UART

OPTION BOARD

X 3.40 £ T OHEEDHIER
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Device Tree Editor P Save ~ Reset configuration
+ =4 g

By default, most of the external pins on your Armadillo-64@ board are configured to be used as GPIDs.
This tool allows you to edit this configuration, emabling 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-highlighted ones. Repeat for all the desired features and click "Apply configuration" when
done. To remove a feature, right-click its pin.

Available featur

MOS

PN

UART

OPTION BOARD

.
@ ¢
o

X 3.41 UART1(RXD/TXD)DHIBx
3.5.45. Device Tree D7 71 ILDERK
Device Tree D7 7 )L Z £ T Bicid. BEELD "Save; 27U v I ULET,
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Device Tree Editor B save £ Reset configuration

By default, most of the external pins on your Armadillo-64@ 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-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-648

MQs
PH
UART

OPTION BOARD

X 3.42 DTS/DTB D4R
UTOEERLSBAvE—IDNRREINDE, dtbo 771ILE LV desc 771 ILDERKIETET T,

@cgDISVMfxT:- | Device Tree editor - 8 x

Device Tree Editor

Device Tree editor

This tool allows you to edit this col

Device tree overlay copied to dtweb-Armadil
640-at.dtweb.dtbo, SWU description file /home/atmark/mkswu/at-dtweb-Armadilo- bt only in the white-highighted
640/at-dtweb.desc ready to be used

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

CLOSE

OPTION BOARD

3.43 dtbo/desc D&ERRSET

EILRDNETITEHER—LT LY 5YUTO mkswu/at-dtweb-Armadillo-640 7« L7 K Ulic, DT
overlay 7 71 )L(dtbo 7 71 JL) & desc 7 7 A ILAEREINE T, Armadillo-640 RIEICEZ AL
BlE. mkswu AY Y RTdesc 7Z74IUH5E SWU A X—=IZERLTTYy 77— RULTLES W,

[ATDE ~]$ Lls ~/mkswu/at-dtweb-Armadil lo-640

armadi L lo-640-at-dtweb. dtbo update overlays. sh
at-dtweb. desc update preserve files.sh
[ATDE ~1$ cd ~/mkswu/at-dtweb-Armadi L Lo-640

[ATDE ~1$ mkswu at-dtweb. desc 0
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
at-dtweb.swu Z/ERR L E L7,
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Q@ SWUAX—IZERULFT,

SWU A X—=Y%ZE>7y 77— hOFEMIF 13.23. 7y 7F—bMEREICDOWT, Z28RULTKE
SY A

3.5.5. DT overlay Ic& 3 HRIY~NY1 X
Device Tree (& DT overlay, (dtbo) Z{FEHEd 25 & THEETEET,

DT overlay ZfA3 22 & T, BED dits OFFHHNEEMICAD DDIFZKRET dts DEETLH
TERVWREZITOZIENTEFT,

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

BEHE D DT overlay #ESBEIIUTOFAD K SICAR—ATRF L7 7ML BELZHITEIEMNT
=F9,

[armadillo ~1# vi /boot/overlays. txt (1]
fdt overlays=armadillo-640-Lcd70ext-100.dtbo armadillo-640-con9-thread-Llwb5plus. dtho

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

[armadillo ~]# reboot (3]

1 (&B8)

Applying fdt overlay: armadillo-640-1lcd70ext-100. dtbo 0
Applying fdt overlay: armadillo-640-con9-thread-lwb5plus. dtbo

: (EE8)

3.44 /boot/overlays.txt DZEEH|

@  /boot/overlays. txt 7 7 JLic Tarmadillo-640-con9-thread-lwb5plus.dtbos ZEBMLF£ I,
77 AILDFEEUVBWESIEFRICER L TLIZEW, 2OT771IILOFEMICDOWTIE 355 DT
overlay IC& 2 HAITYA X, H#SBUTLLIZEW,

@  /boot/overlays. txt ZFRFEL. Py ITF—KDBETHRELEF T,
©® overlay DETOLOHICHEEELET,
(4) DUZILAVY—=ILDFBAEIC, u-boot lcKB XYy z—I %R TEET,

3.5.5.1. #£4tLTW3 DT overlay
LIT® DT overlay ZFHEULU TWE T -

- armadillo-640-cd70ext-100.dtbo: LCD A 7> avty 7 A Y F 5 v F/{XIL WVGA RE&%
BRI B RICEACIEE W,

- armadillo-640-con9-thread-lwb5plus.dtbo: Armadillo-600 Y —X WLAN OV iRA 7o 3>
Va1 FlEF. Armadillo-600 ') —X BT/THA 7> 3 > EY 2 —)L WLAN O YRI5,
Armadillo-600 Y —XBT/THA 7Y 3 VvEY 21— I)LZ2ERITDEBRICSHERL LI,
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- armadillo-600-button-enter.dtbo: SW1 D&% Debian lx&ERUCICLET., SWI1 OFT%
ENTER +—D ) U —-XICEIDYTET,

at-dtweb ’Cﬂiﬁbﬁ_ armadillo-640-at-dtweb.dtbo EERICIh S D
dtbo Z{EHAY 3154, at-dtweb TEREUZAARE DB TEHREDHESHIH
L. EULKEELAWEENH D ET,

36. 1YY =7 x—ADERTEET/INA ADERTE

Armadillo ZEW=RARICADHIIC. AEITDZVRATAICERIT DZUREDHDEATINA A %D
AV TERULTEEEXT,

™ 3.45. Armadillo-640 O+ >% —7 = — X I Armadillo-640 D&A VT —T 1 —ADE%:
% 3.12. Armadillo-640 1 5% —7 1 —A—& | &MV I—T 1 —ADBEZRLET,

CON5 CON2

‘

p (© @oamgo o ©
so0668 Q1 4 )@ o
10000002 _ @000 150

H—4 cony ©9°°90g0
LED2 LED1 00
© © 22
50 00
oo
CON9 gg
CON11 o0

CON14 , b4
;
LED4 —
LED3— ce: ° ° 08
CON10— 221 O 46009000 @
ocooco0e
oo @ e 59@&09 61
@ zgg,o,qgm\ CON4
I_I
CON3
[A Side] [B Side]

3.45 Armadillo-640 D1 V7 —T7 x—X
% 3.12 Armadillo-640 1 9 —7 1 —X—& [

HmES 1V9—7x—R% BE A—H—

CONT SDAvy—Tx—2R SDHK-8BNS-K-303-TB(HF) J.S.T.Mfqg.

CON2 LANM>»5—7x—2X TM11R-5M2-88-LP HIROSE ELECTRIC
CON7 A1-TOPA-2.54DSA(71) HIROSE ELECTRIC
CON3 YUPNAVI—Tz—R XM2C-0942-132L OMRON

CON4 A1-TOPA-2.54DSA(71) HIROSE ELECTRIC
CONb5 USBA Y9 —Tx—2R UBA-4RS-D14T-4D(LF)(SN) J.S.T.Mfg.

CON8 WRA VY —T—2R A1-34PA-2.54DSA(71) HIROSE ELECTRIC
CON9

CON14

CONTO JTAGA V5 —Tx—2X A2-8PA-2.54DSA(71) HIROSE ELECTRIC
CONT1 LCD Rk ¥ —T7 x—X XF2M-5015-TA OMRON

CON12 BRANA VI —T—R HEC3600-016110 HOSIDEN

CONT3 A2-4PA-2.54DSA(71) HIROSE ELECTRIC
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FFiR

HaEs 1V9—T7x—R% BE X—=H—

JP1 EET/NAZREY v v\ A2-4PA-2.54DSA(71) HIROSE ELECTRIC
JP2

LED1 LAN Z&— R LED SML-310MTT86 ROHM

LED2 LANU> 2727« ET 1 LED SML-310YTT86 ROHM

LED3 1 —4%— LED(7R) SLR-342VC3F/LK-12 ROHM/MACS8
LED4 I1—4— LED(#%) SLR-342MC3F/LK-12 ROHM/MAC8
LED5S 1—4%'— LED(#&) SML-310YTT86 ROHM

SW1 1—F—IAvF SKHHDJAO10 ALPS ELECTRIC

BIMRORE, REEEMOT. FHIECHRLEETHLTLET,
T T &7N\A A0EHAE AREERATERCOVWTBEBALTWEET,
3.6.1.SD I—RZfEAT S

LUTOSATIE. H@BDBEITIRERISE(IC. microSD/microSDHC/microSDXC 51— K% microSD
H—RERTLEULET,

36.1.1. \—= Rz 7Lk

Armadillo-640 @ SD /R X (&, i.MX6ULL @ uSDHC (Ultra Secured Digital Host Controller) %z
FALTWET,

Armadillo-640 Tlx. A > R— K microSD %% % (CON1) NN uSDHC2 #FfIFHL TWZE T,
BEaE - H— R %A 7: microSD/microSDHC/microSDXC/microSDIO
- JXR @ Thbit or 4bit
- AE—RE—R: Default Speed (24.75MHz), High Speed (49.5MHz)
- A—=RTFT4 T KFR—b
A% —7x— CONI1 R@GBNARAE—R(FRKIOY 7 RERE: 49.5MHz)ICx G LTe SD 1> 5 —
Atk 7I1—ATY, E5#&RIFI.IMX6ULL @ SD/RX K> hO—Z (USDHC2)IC#EE S
nNTWXY,
SD H—RICHIEET N2 FBIRIF .MX6ULL @ NAND_ALE £~ (GPIO4_1010) Tl

A AIRET I . High LA TERM MG SN, Low LNILHEATEIRD IR
ENEI,

CONT [FEBRIFEIRICHE I L TWEE Ao microSD
H—RofEkRIE. BBRZEVIRL THSTo>TLESI L,

SD J> b O —Z (uUSDHC2) & CON1. CON9.
CONT1 THIFETEETT M. HHufIBERD T,
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# 3.13 CON1 {E=5Ec7!

Ev& Ev% 1/0 BB

=

1 DAT?2 In/ SD F—#/\X (bit2). i.MX6ULL ® NAND DATAO02 >
Out (230

2 CD/DAT3 In/ SD 7—#/VX (bit3). i.MX6ULL @ NAND_DATAO3 £~
Out |

3 CMD In/ SD OvY Y R/L ARV R, i.MX6ULL ® NAND WE B &
Out VI E

4 VDD Powe EIR(VCC_3.3V)
r

5 CLK Out SDZ70Ov 2. iMX6ULL @ NAND_RE B £ ciEk:

6 VSS Powe EIR(GND)
r

7 DATO In/ SD 7—#/\X (bit0). i.MX6ULL @ NAND_DATAOQOO >
Out ICHEf

8 DATI1 In/ SD &—#/\X (bit1). i.MX6ULL ® NAND DATAO1 >
Out | i

3.6.1.2. microSD h— RD¥ERAE
1. EHOSAN—ZRIL, W 1.2mmMATARESET, OvI%Z@EBHRLET,

X 3.46 h/\—o0Ov U =&’k 3
2. AN—%=BEIF£E,

347 hIN\—=HIT3

AN—IFBERATERES B, BEHFRAUNDTRANAZINA
A e BEORREBRDTITDT, FBELLE L,
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3. EREDAEXTMNLAZHWIRE T, microSD h—RKZ#HEKkULET,

3.48 microSD h— R iEk

microSD A— RIEAAMEICDOWTIE, HN—ICZIEIEhTWBH—
RY—27%2BZRICLTLIEE W,

K349 h—R~¥—7 OHER

4. WIN—ZFHADHXT,

X 3.50 h/\—ZFi& %

5, EDSAN—Z&ELFL, H1.2mm XS RESET AV I ULET,
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K351 ANN—zOvI93

microSD 51— REEHDH— RDKEMD FIBZBAB AL T,

=

36.13. V7 oz 7%

TFTINA AT 7 - /dev/mmeblk1
1)L

3.6.1.4. EAAE

ZZTlE. sd_example & WS ZIRD alpine XR—ZXD AV T+ ZER L. ZDHF T microSD 71— R
ZEALET, BEBRIVTFAA—JIEF podman pull UL TWBHEHETHALX I,

CONT (T microSD i—RZ=EALTLZE LY,
/etc/atmark/containers/sd_example.conf EWS 7 71 ILE LT OARBRTER L E T,

set_image docker. io/alpine
add hotplugs mmc ‘)

add_args --cap-add=SYS ADMIN (9
set command sleep infinity

(1) add_hotplugs IC mmc ZIEEI S & T, AV TFAT microSD h—RZzRy N 757 TR#L
ESCH
(2] AV FTF+HT microSD A—REY VY NI 2O DERZESZET

A+ %iEE L, AT FDOHRICADEY,

[armadillo]#f podman start sd_example
Starting ’sd_example’
1d93ecff872276834e3c1178611610a9¢c6716c06eb95623fd56aa6681ae021d4

[armadillo]#f podman exec —-it sd_example sh
[container]#
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FFiR

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

[container]i#f mount /dev/mmcblkipl /mnt

ZRNL—YDEAAELCOVNTIE. 6.12. ARL—YDRME, bHLETERLTLEE L,
3.6.2. Ethernet Z{FHE9 %

3.6.2.1. \—RU 7tk

Armadillo-640 @ Ethernet (LAN) (&. i.MX6ULL ® ENET(10/100-Mbps Ethernet MAC) & #]H

LTWET,

Armadillo-640 Ti&. LAN > %—7 = —X(CON7)HDENET ZFIFBL TWXT,

HBe

A5 —7 —AERR(CON2,

CON?7)

- BEEE: 100Mbps (100BASE-TX), T0Mbps (10BASE-T)

. BEE— K: Full-Duplex (&%), Half-Duplex (¥_)

. Auto Negotiation H#7/R— k

- F v U ZRRETR— N

- Uy IBREYIR— K

CON2. CONY (& TOBASE-T/100BASE-TX lcxdi U7z LAN 1 >
—T71—RTY, H7TY 5L LD Ethernet 7 — 7L Z#ix S
ZZENTEEXT, AUTO-MDIX #eEZ#EBH L THED, AL —hK
T—T7IFEREIART =TIz BE8RH L TXZERTFZVIDE
ZEY,

{E5#R1& Ethenet PHY (LAN8720AI-CP/Microchip Technology)
AL TIMX6ULL @ Ethernet > RO—Z (ENETT)IC#ERES
NTWEYI,

%< 3.14 CON2 {5 Ec7

v Ev4 I/0 FiEd
>
&5
=
1 TX+ In/ FEET—HF(+). CON7TD 1 EVEHE
Out
2 TX- In/ FEET—4H(-). CON7 D 4 > &t
Out
3 RX+ In/ ZET—Y(+). CON7T D3 Ev&@E
Out
4 - - CON2 @ 5 Ev &I 75Q #&im. CON7
DhEYEHtE
5 - - CON2 @ 4 B> &I 75Q &k, CON7
D5 EvEHLE
6 RX- In/ ZET—HY(-). CONTD o EY EHE
Out
7 - - CON2 @ 8 K> &I 75Q #&ik. CON7
D7 EYEHE
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FFiR

1>V —7 x—AtHR(LED1.
LED?2)

E E>v% 1/0 Bk
Y
&
=
8 - : CON2 @ 7 £ L ##H#%IC 75Q #&ik. CON7
D7y EHE
% 3.15 CON7 {555
v E>v% 1/0 S8
Y
&
=
1 TX+ In/ EIET—H (+)
Out
2 LINK_AC Out LINK/ACTIVITY &R
TIVITY_L (High: Yo h IS NTW3, Low: UV 7
ED DL SN TUWAL, Pulse : UV I HEIIE N
THH, T—IEEZELTVD)
3 RX+ In/ ZET—Y(+)
Out
4 TX- In/ EET—H ()
Out
5 - - 75Q &k, CON2 @ 4, 5y &5E
6 RX- In/ ZET—5()
Out
7 - - 75Q &k, CON2 @ 7, 8 Py & I5E
8 SPEED_ Out SPEED %R
LED (High: 10Mbps F7zi& Ethernet 77— 7 JLkiE
. Low: TOOMbps)
9 VCC_3.3 Po EIR(VCC_3.3V)
\Y wer
10 GND Po EIR(GND)
wer

A

CON2 & CON7 (&, LBEDESH EER:
INTHED, ARFICFERTZEET
2XtHA, EESN—AFDIAXRIHT
D+, HERALIEEW,

LED1. LED2 [ LAN 1> 5 —T 11 —ADAFT—% A LED ¢9,
CON2 O EEHIcEXx RSN X T, §5F K & Ethenet
PHY (LAN8720AI-CP/Microchip Technology)® LED & > [Z##5E

INTWXET,
% 3.16 LAN LED O #ifE
LE &FR(E) RRE 5z
D
LE LAN 2 EP— K AT 10Mbps TEHEENTWS, HL<
D1 LED(#%) |3 Ethernet 7 — 7' )Lk 55t
BT 100Mbps TEFZNTWS

LE LANU> 57 AT > o AR E T WL
D2 IT4ET A AT UV ORI SNTND

) S IR ETENTRD. F—5%

EZELTWS
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36.22. V7 U7tk

XYy RNDTD—TF . eth0d
INA R

3.6.2.3. fEAAE

®y RT—ODREFKRICOVTI 38 %y hT—0&E) ZBRBLTILES W,
3.6.3. UART Z{£EHY %
3.6.3.1. /\— RV x P

Armadillo-640 @ > U 7 )L (& . iMX6ULL @ UART (Universal Asynchronous Receiver/
Transmitter) ZFf|FAL TWE Y,

Armadillo-640 DIZEEIRRETIX. UARTT (CON9) #a>V—JLEULTHRIHLTWE Y, CON3.
CON4 YHhsRM > 5 —7 2 —X(CON9, CON14) KR, LCD #RA % —7x—X(CONT1)ICERK 6
MR—MLERAIEE TS, k1 VT —7 T —ADERRICDWVWTIE 3.4.5.2. CON8, CON9. CONT4(LE
A —T1x—RA)) %, LCDILERAVI—T7 1 —XADERRICDWTIE 73.6.15. LCD %EHT 3, &
BULTLEE W,

74— v b . F—=YEv kR 70or8EvY kL
- AhyvT7EVYRR: Tor2EY ~
- YT o B or T or 75U
- 70O—%IfE: CTS/RTS or XON/XOFF or & L
- BRRR—L — h:230.4kbps
A5 —7 1 —ZAEHR(CON3., CON3. CON4 (FIEREAGALRE Y ZILA VT —T T —ATY,
CON4) E5#R1E RS232C LRILZEH IC #EBE L T Ii.MX6ULL ® UART
Oy hO—Z(UARTI)ICEFRSINTWETD,
- EEAEAL NIV RS232C LANJL
- RART—FEREL — b 230.4kbps
- 70O—%lfE: CTS. RTS. DTR. DSR. DCD. RI

7z 3.17 CON3 fE5 %1

e Evg I/0 FtE3

v

&

=

1 DCD In *+ U 7HRE,. iMX6ULL @
SNVS TAMPER2 Ev(C#fE. CONA D 1 &
v EHE

2 RXD In FET—4. i.MX6ULL ® UART3_RX DATA
EriciEs. CON4 D 3 By 4@

3 TXD Out RETFT—4. iMX6ULL @ UART3_TX_DATA
EvicER. CONAD 5 EY LB

4 DTR Out F—FimARkL T, i.MX6ULL ® GPIO1_I000
EyiciEs. CON4 D 7 BV &40@
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FFiR

3632. V7 Uk

TINAC AT 7
1)

v Ev# 1/0 e
v
#
=
5 GND Po EIR(GND)
wer
6 DSR In F—%ty LT, iIMX6ULL ®
SNVS_TAMPERO v (c##i. CON4A D 2 ¥
v EHE
7 RTS Out PEEEK, iMX6ULL ® UART3 CTS BEY
[CHEEfH. CONA D 4y @
8 CTS In XEFARE. i.MX6ULL ® UART3_RTS B Ky
[C#E#H. CONd Do Y @
9 RI In IR R, i.MX6ULL @ SNVS_TAMPERT £
ViIcER. CONA D 8 ¥y &i@
% 3.18 CON4 == #2%
(ot By 1/0 B
v
i
=
1 DCD In *+ U 7REE. iMX6ULL @
SNVS TAMPER2 Evic##i. CON3 D 1 £
v EHE
2 DSR In F—HtYv LT 1. .MX6ULL @
SNVS_TAMPERO K (c##i. CON3 D6 &
v EE
3 RXD In ZET—4. iMX6ULL @ UART3_RX_DATA
EyiciE. CON3 D 2 By &40@
4 RTS Out HEEEK, i.MX6ULL ® UART3 CTS BEY
[cEfE. CON3 D7 By &t@
5 TXD Out PEET—4. .MX6ULL @ UART3_TX_DATA
EvicER. CON3D 3 EYEHLE
6 CTS In PIERBE. .MX6ULL @ UART3 RTS BEY
[C#Ef. CON3 D 8 Py &1
7 DTR Out F—=FimAkL T, .MX6ULL @ GPIO1_I000
Evlc#ER. CON3 D 4 > B
8 RI In WIERR, i.MX6ULL @ SNVS_ TAMPERT £
VICHEER:. CON3 D9 KBy &IHE
9 GND Po EIR(GND)
wer
10 VCC_3.3 Po EREA(VCC_3.3V)
\ wer

A

CON3 & CON4 (&, HBEDESHMES:
InTHD., FAFICERTBCEET
EFEHA, EESEN—ADAXIHYT
DH, HEALEI W,

SIPIAVIT—T T —R TINART 7L
UART1 /dev/ttymxc0
UART3 /dev/ttymxc2
UART5 /dev/ttymxc4
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3.6.3.3. #AAE

AVFFTHNTEMET D7 U o—a>rhs RS-232C © RS-485 ED YU 7 ILBEZ=TO2HIC
&, Podman Q4 X—=IHN5 AV TFZERT ZERICRA KN OS BT /N1 X7 741 )L /dev/ttymxcN
EEINENHDET, LUTIE. /dev/ttymxc2 ZEU T alpine 4 X—=IYHN S5 AV T+ %EHRT 26T
ER

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

set _command sleep infinity

add_devices /dev/ttymxc2

[armadillo ~“]# podman start serial example

Starting ’serial_example
3999109d51253371cacffd68967c90fdd5250770888a82159d7810b54fcc873e

352 VUPINAVI—T —REE/RSHD A>T FHERB
AYVTFFARICAD, setserial AVY R&EFE> TIREDKREZHERIT DI ENTEET,

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

[container ~1# setserial -a /dev/ttymxc2

/dev/ttymxc2, Line 2, UART: undefined, Port: 0x0000, IRQ: 52
Baud base: 5000000, close delay: 50, divisor: 0
closing wait: 3000
Flags: spd normal

3.53 setserial AV RIckBDIVFIVA VT —T 4 AKRE DR
3.6.4. USB F/I\1A A& HEHT 3

3.6.4.1. \—RJ 7k
- USB /RZ k

Armadillo-640 @ USB /RX k&, i.MX6ULL @ USB-PHY (Universal Serial Bus 2.0 Integrated
PHY) & & U USB (Universal Serial Bus Controller) ZFJHU TWE 9, Armadillo-640 TlZ.
USB/RA R >5—7x—X (CONB) A* OTG1 (TER) & OTG2 (LE) Z=FJBLTWXK T, OTG2
& CON5 & CON9 &HEHtFIRICE>THED ., AL SDESTUDBEZSZIENTEDLDIC
EDT\I\ia—O

BEBE - Universal Serial Bus Specification Revision 2.0 %4l
- Enhanced Host Controller Interface (EHCI) 2L

- BRix L — b : USB2.0 High-Speed (480Mbps), Full-Speed (12Mbps), Low-Speed
(1.5Mbps)

A5 —71x— CONSIEFUSBRAKA VI —T 1 —ATY, 2EROARIV I EERELTED. T

AR EBDESRIZ IMX6ULL ® USB O hO—3(USB OTG)#EHanhTWEd, L
BRDESKRIEITILF LA ZAL T, iMX6ULL ® USB O hO—3 (USB
OTG2)ICEfREINTWETD,
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RIVFZLIYDELI REVIFCONI D 24 EV THIEHIT 22 ENAIRET. A —
T7H UL E High LRNILZEASNIT S &TCONS D EE, Low LRILZAAT
% Z & TCON9 I USB OTG2 DN EESNE T,

VCC_3.3V
10kQ
i.MX6ULL EXT_USB_EN
EXT.IF
CON9
0 [«
USB_OTG2
7 e USB Host
CONS5 Upper

3.54 USB OTG2 D#ft s DEE

TERICHIGE N2 EIRUSB_OTG1_VBUS)(F iMX6ULL ® UART1_RTS B >~
(GPIO1_I019). EEIcHtia = % EIR(USB_OTG2_VBUS) I& i.MX6ULL @
CSI_MCLK E > (GPIO4_IO17) THAEARIBET. High LNJLEATERD MG
. Low LNIVEATERIVIME T T,

VCC_5V
i.MX6ULL i Power Switch USB Host
IN CON5
UART1_RTS_B EN1 OouT1 » USB1_VBUS
CSI_MCLK EN2 ouT2 » USB2_VBUS

355 USB/RA b v % —7 1 — RADEIRIHE
- TYEREE—R
- High Speed(480Mbps)
- Full Speed(12Mbps)
- Low Speed(1.5Mbps)

7 3.19 CON5 55!

Ev& BV 1/0 i
=
1 USB1_VBU Powe BEIRUSB_OTG1_VBUS). i.MX6ULL D
S r USB_OTG1 VBUS Ev(CE#k
2 USB1_DN In/ USB1 <+ +ZAIES. iMX6ULL ® USB_OTG1_DN
Out v ITiER
3 USB1_DP In/ USB1 0 75 AAIIES. i.MX6ULL @ USB_OTG1 DP £
Out VIR
4 GND Powe EIR(GND)
r
5 USB2_VBU Powe EIRUSB2_0TG2_VBUS). i.MX6ULL ®
S r USB_OTG2_VBUS B> (C#E#x
6 USB2_DN In/ USB2 o~ FREIES. i.MX6ULL ® USB_OTG2 DN
Out B i
7 UsB2 _DP In/ USB2 0 75 AAIIES. i.MX6ULL @ USB_OTG2_DP &
Out TR
8 GND Powe EIR(GND)
r
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3642 V7 N T7HR

TINARXAT7 - XEUTFINARADZEF. T/INA A%/ U 2B T/dev/sdN (N iF’a'h 5 DiE
1L B ERDET,

SO FNNAADZEIF. 772733V UETINARAT7AILERDET,

3.6.4.3. FERAE
AVFTFTATEET B 77U T —2 3 o5 USB ERDT/NA A &R S e DITEICDOVWTRLE T,
- USB YU ZILTINA R RS
USB YU ZILTNNA X2 T FAMNSIKRSHBEICIE. Podman DA A—IH5 AV T FZ/ER
I BBRIC add hotplugs [C ttyUSB ZBRET DENHD TT, COREICELD. AV T FEHER

IC USB YU ZITINA Rz UIBETHELKRBHESNE T, LUTIE. alpine 1 XA—=IH5
AV T FZ2ERT 2B TY,

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

set _command sleep infinity

add _hotplugs ttyUSB

[armadillo ~]# podman start ush example

Starting "usb_example
34ch0eb0d6274ac1df87aed58a461bct56d0c117c4d377af130605ea399e0950

B 3.56 USB U P ILFTINA RA%&KS oD A>T FERHI
AV TFARICAD, setserial ANV RZE> TIREDEREZERIT S ENTEEY,

[armadillo ~J# podman exec —it usb _example sh
[container “1# setserial -a /dev/serial/by-id/usb-067b 2303-if00-port0
/dev/serial/by-id/usb-067b _2303-if00-port@d, Line 4, UART: 16654, Port: 0x0000, IRQ: 0
Baud base: 460800, close delay: 0, divisor: 0
closing wait: infinite
Flags: spd normal

X 3.57 setserial A¥ > Ric k3 USB Y U ZJLFT/INA RARTEDIHEH

AT FANSDTINA ADIBEICIE /dev/ttyUSBN Z{FERIT Z 2 EEHTEFIMN., FINA A&
B"IBIAMZIVTICE>TIEN DENZEDLZAREENBDET, CDHELDHDLSIT /dev/
serial/by-id/ FICH D7 7AILEIEET D & THERICENDT/INA A %ZFERHIT LS ENTEET,

- USB IXZZkK>

USB W X2 FFAMNSIKSEHBEEICIK. Podman A4 X—I S AV T FEEMT BRIC
add hotplugs |C videodlinux ZERET IZMENH D I, CORTEICKD. IV TFEEEIC USB
IASZEHBUIBEETHEUVLSERHEINE T, UTIE alpine A1 X=Ih50>TFZ2/ERT S
BT,

[armadillo “J# vi /etc/atmark/containers/usbcam_example. conf
set_image docker.io/alpine
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set command sleep infinity

add _hotplugs video4linux

[armadillo ~J# podman start usbcam example

Starting ’usbcam_example’
ffe06090b45826cc0b1c7710e9e850ba9521d36b70de4288d0dfel1fe91a35632

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

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

X 3.58 USB WX S &> fcébD > T F1ERBI

GStreamer BREDVIF AT AT IL—LT—0 EHAEDLED T E T, USB I XSHS DGR
DF¥F v ITFvrHAEEELRDET,

AVTFANSDTINA ADIBEICIE /dev/videoN ZFEAT BRI EHTEEIN., T/INA X &S
FTE2IAMZIVTICEK>TIENDENZDLZAEENH D E£T, DO LELEDOFIDKSIT /dev/val/
by-id/ FICH BT 7AIZIEET DI ETHREICBRNOTNA A ZERITBZIENTEET,

- USB XEYZHK>
ZZTE USB XEVZIRSTEICOWT 2 DDPIZRLET,
- IRAN OSAITY DU MU USB XEVZIYTFHSEKD

HEMUHKRZ R OSBITIYY hLTH2 USB XEYUEIVFFH5EKSBAICIE. Podman
DA A—IDSAVFFEMERT BBICHRR ~ OS fIT USB XEUAEY IV RNLTEF ALY
NUZESTHENBDET.

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

samp le. txt

K359 USB XEYUZKRAK OSfITYV > T 350

FEDFAITIE, USB XEUZ /mnt ¥ MUFE U, T, /mnt ZEL T alpine 1
XA=IMS AV T+ EERT ZHITT,

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

set _command sleep infinity

add_volumes /mnt

[armadillo ~]# podman start usbmem example

Starting ’usbmem_example
ef77d4bfd5b04f3b8b5ddch5bfac321304fa64219a4b88c3130e45e5a14e1b3e

360 7/RRA K OS AITY VY MEHD USB XEY ZIKS fcdD > T HERHI

RAMOSEID /mnt T« L2 KMUZEIYTFHD /mnt (ITNYTVRLTWEYD, ZhickD.
AVTFAMSE /mnt To L7 MU ZBULTUSB XTEUZIFES I ENTEET,

[armadillo ~]# podman exec -it usbmem example sh
[container ~1# Lls /mnt
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samp le. txt
[container ~1# cat /mnt/sample. txt
test

K 3.61 USB XEYICRESINTVWET—F DRERS
- USB XEVZIAYTFANSIYTIV TS

USB XEVZIVTFFANSTY TV M UTIERSBEICIE. Podman DA XA =I5V T+ %
YERR T ZBRIC add hotplugs IC sd %3 E?%M\%b\iﬁbi?o CDREICED, VT FiELEE
IC USB XEVEERBUBAETHEULLRBINET, MNAT. AVTFTANSIYIVRTS
TeHITIEBEY)BIERORET D2RENHDEI, LUTIE. alpine 1 X—I5 YT+ ZER
9561 TT, #ERE LT SYS ADMIN ZE L/_(b\ig—o

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

set command sleep infinity

add _args --cap-add=SYS_ADMIN

add hotplugs sd

[armadillo ~]# podman start usbmem_example

Starting ’usbmem example
387a2256530e9b35b5361¢ca681a99fba8f46d78b6a6ch8ecd6009624609198a8

362USB XEVYZYYY NTBHDIAYTFHERH

OYTFFRICAD, mount I¥NY RTUSB XEUZE /mntlc¥TY kU, RESNRTVWETF—
FEWERITDIENTEET,

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

[container ~1# mount /dev/disk/by-label/[MYUSBMEMORY] /mnt (1)
[container “]# Ls /mnt

samp le. txt

[container “]# cat /mnt/sample. txt

test

K 3.63 AYFF+ANS USB XEVZETYV Y MT 24
O [MYUSBMEMORY] O#5H& USB X EVICREL TWBINILICBEEMZ T,

AVTFFTFRNSENYTY T BTN ADIBEICIE /dev/sdN ZFRITZIEHTEEITH, MIcH
AML— /7/\47\%¢§‘hb‘cméi§— m:c &N DENEDLZZENHBDET, Dz, USB
XEVICIN)ZREL TWBHERIE. EEEDHIDKSIC /dev/disk/by-label/ TIcHdIN)L&
EZD7 71 IL%E ?%)Zt?ﬁﬁ%ﬂ:ﬁﬂ@@?‘/\‘*{Z%fﬁﬁﬁ?%l ENTEFET,

3.6.5. WLAN Z{EHT %

3.6.5.1. \—RD 7k

rArmadillo-600 > —X WLAN ]/71'{7r7’/3 /:E/‘:L—)I/J &V TArmadillo-600 ¥ —X
BT/TH A 7> 3 >EY 2—)L WLAN JVRxIS (&, Ezurio & Sterling LWB5+ & I TW
F£9, Sterling LWB5+ @ WLAN I&, USB2422 %ﬁ\b’c r3.6.4. USB 7/\1 R%ZEAT %, ITRT
OTG2 ICHEHmMEINTWVWET,
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B&BE - IEEE 802.17a/b/g/n/ac #EHL
- BRBEEE (2.4GHz): 150Mbps (E:&H(E)
- BRBEEE (5GHz): 433.3Mbps (E:H(E)
- BEE—RAVTIRANTIFYE—R(STA/AP), 7 RiKy TE—R
- Fr2xIL(R2.A4AGHz): 1-13
- F¥ > XIJL(BGHz): 36-48(W52), 52-64(W53), 100-140(W56)
3652 V7 bR

Xy hT7—27 . wlan0 (STA)
N1 X

3.6.53. #AAE

r6.25.6. Armadillo-600 > —X WLAN O ViR, BT/THA 7> a>vEIVa1—)b) IKEHInTL
%. Ezurio & Sterling LWB5+ ZFWERAEZZBNUET,

FYIRUSHIC, AV —)L%Z CON3 IcBBLET, "M 6.158. A7 3 vyEJ21—)LD CON2 Z ¥
U7V —ILEUTERT 3BE0EEN1 OLSICERT 2581F. CORERITETT,

[armadillo “J# vi /boot/uboot_env.d/console con3

console=ttymxc2, 115200

[armadillo ~1# persist file -v /boot/uboot _env.d/console con3

" /boot/uboot_env.d/console con3’ -> ’/mnt/boot/uboot_env.d/console con3’
[armadillo “J# fw setenv -s /boot/uboot env.d/console con3

Environment 0K, copy 1

[armadillo ~]# fw printenv | grep console=ttymxc

console=ttymxc2, 115200

3.64 Y —)lL%Z CON3 [cBE(WLAN)

Armadillo-600 U —X WLAN OVRA 7 a>yEYVa—ILEFABALE
KKBo2BEIF. ROLSICAVY —)LZ CONQ ICRT CEMTEET,

[armadillo “J# vi /boot/uboot env.d/console con9

console=ttymxc0, 115200

[armadillo ~1# persist file -v /boot/uboot env.d/console con9

" /boot/uboot_env.d/console con9 ->’/mnt/boot/uboot env.d/console con9
[armadillo “J# fw setenv -s /boot/uboot env.d/console con9

Environment 0K, copy 1

[armadillo ~J# fw printenv | grep console=ttymxc

console=ttymxc0, 115200

Ffc. WLAN #EEEFAT B (Cid. DT overlay DERENNHETTY,

[armadillo™]# vi /boot/overlays. txt
fdt_overlays=armadillo-640-con9-thread-lwb5plus. dtho
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[armadillo™]# persist file /boot/overlays. txt

[armadillo™]# reboot

1 (&8)

Applying fdt overlay: armadillo-640-con9-thread-lwb5plus. dtbo
1 (&8)

X 3.65 DT overlay @& (WLAN)

DT overlay ®&E#%. Armadillo DERZYID. 16.25.6. Armadillo-600 Y —X WLAN ViR,
BT/THA 7Y 3>YEYa1—I)by &#&Z(C Armadillo-600 ') —X WLAN OVRA TV yEY 21—
JLVEBMMT T TLEE W,

FOBDERY NT—UDHBREREICOVWTIX M3.8. Xy hNT—UF%E #22RBLTLLEEW,

3.6.6. BT F/\1 XA %={ERAT S
3.6.6.1. )\—=RoUxz 7%

TArmadillo-600 Y —X WLAN JVRA T avEYa1—)b; KXV TArmadillo-600 YU —X
BT/TH A 7> 3 >EY 2—)L WLAN JVRxIS (&, Ezurio & Sterling LWB5+ HME&H 1T
£, Sterling LWB5+ @ WLAN (&, USB2422 #/+ LT 73.6.4. USB 7/\14 XA ZERT %) ITRT
OTG2 [CEHmINTWET,

366.2. V7N 7R

TINA - hci0
A

BT #eEx FIF 9 % Icid. DT overlay DRENKHETT,

= [armadillo™]# vi /boot/overlays. txt

fdt overlays=armadil lo-640-con9-thread-Llwb5plus. dtbo
[armadillo™]# persist file /boot/overlays. txt
[armadillo™]#f reboot

3.6.6.3. BT Z{£A3 %0

r6.25.6. Armadillo-600 U —X WLAN 3 ViR, BT/THA 7Y 3 vEIa—)l,) KEHESNhTWS
EYSKBNZWB Z= B W ERTTAIC D WTEHRRBLE T,

EYSKBNZWB I&. BT &7cld Thread #eEZERL CHRITBH I ENTEEXT,

FIRUSHIC, AvY—)L%Z CON3 cBBLET, "M 6.1568. A7 3 vEJ21—)LD CON2 & ¥
U7V —ILELTERT 2580%F RN OLSICERT $%EIE. CORERTETT,

[armadillo “1# vi /boot/uboot env.d/console con3

console=ttymxc2, 115200

[armadillo ~]# persist file -v /boot/uboot env.d/console con3

" /boot/uboot_env.d/console con3’ -> ’/mnt/boot/uboot_env.d/console con3’
[armadillo ~]# fw setenv -s /boot/uboot env.d/console con3
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Environment 0K, copy 1
[armadillo ~]# fw printenv | grep console=ttymxc
console=ttymxc2, 115200

3.66 O~V —JL% CONS3 (cBE&)(BT/TH)

Armadillo-600 ¥ —X BT/TH A 7Y avEV1—I)LZMALEL G-
feBalE. ROKSICIAYY—)L%Z CON9 ICRI ZEMNTEXT,

[armadillo “1# vi /boot/uboot env.d/console con9

console=ttymxc0, 115200

[armadillo ~1# persist file -v /boot/uboot env.d/console con9

" /boot/uboot_env.d/console con9 ->’/mnt/boot/uboot env.d/console con9
[armadillo “1# fw setenv -s /boot/uboot env.d/console con9

Environment 0K, copy 1

[armadillo ~]# fw printenv | grep console=ttymxc

console=ttymxc0, 115200

Ffe. Armadillo-600 ¥ —XBT/TH A7 a>vEYa1—I)LEFEBT SIciE. DT overlay DREH
LIZ\%—C“?O

Larmadillo™]#f vi /boot/overlays. txt

fdt _overlays=armadil lo-640-con9-thread-Llwb5plus. dtho
[armadillo™]# persist file /boot/overlays. txt

[armadillo™]# reboot

: (&B8)

Applying fdt overlay: armadillo-640-con9-thread-lwb5plus. dtbo
: (EB8)

3.67 DT overlay @&&E(BT/TH)

3.6.6.4. EAAE

BT #egex BT 2DV TF+ %, Armadillo-640 1>~ 7+ [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/container] 5% o> O—KUL%E 9,

BT #gEZ2BMLI BIciE. UTDAVY RZAALET,

[armadillo “J# curl -s https://armadillo. atmark-techno. com/fi les/downloads/armadi Ll lLo-640/container/
firmware-at-bt-writer-latest. tar | podman load

Getting image source signatures

Writing manifest to image destination

Storing signatures

Loaded image: localhost/firmware-at-bt-writer: latest

[armadillo “J# podman run —-privileged —-cap-add=CAP_SYS RWIO localhost/firmware-at-bt-writer
Updating firmware...
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Updating firmware has been successfull
[armadillo “]#f podman rmi localhost/firmware-at-bt-writer

368 BT/THAZ7>3a>vEY21—I)LD BT BeEEZEMLT S

—E BT #eE2 BT 5 & BEHERD BT ENEMLS NIRE
MR LU X T, BiLed 5E(Ic BT #EZBMLTI2REREHD XA

Bluetooth® version 5.0 LI TBIIE 117z Coded PHY (Long Range) 7k
EDHEEEIE. COEICEHDFIBETIEFFATEZ &N TEFzEA, I
&, BlueZ h'IERITDAH T,

EYSKBNZWB & Sterling LWB5+® BT #8EEAKICHET S &N TEEEA, 774N TR
EYSKBNZWB @ BT #eENFIRTEBVNEL S IR > TWET, RO LS, idVendor & idProduct @
EzZEL THEE LTS,

[armadillo “# vi /lib/udev/rules.d/80-bluetooth. rules
: (BB8)
ACTION=="add”, SUBSYSTEM=="usb”, DRIVER=="usb”, ¥
ATTRS{idVendor}=="04b4”, ATTRS{idProduct}=="640c”, ATTR{authorized}="0"
[armadillo ~1# persist file /lib/udev/rules.d/80-bluetooth. rules
[armadillo ~1# reboot

3.69 Sterling LWB5+ @ BT g% EML 9 %

AV T+HADS Bluetooth xS (ClE. VT HEREICRANRY NT =0 %ZFERTSHIC,
NET_ADMIN OH#ERZETHENH D 9, "X 3.70. Bluetooth %> > T+ DIEEA IC. alpine
A X—=IH5 Bluetooth Z#k > A>T+ Z21ER T 2H1ZRULET,

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

set command sleep infinity

set _network host

add_volumes /var/run/dbus/

add args --cap-add=NET_ADMIN

[armadillo ~1# podman start bt example

Starting ‘bt _example
45fe1eb6b25529F0c84cd4b97calaef8451785fc9a87a67d54873c1ed45b70a4

3.70 Bluetooth &i#&> 3> 7+ D1ERHI
AVFTHRHTRHERY 7hDx7%414 XA M—=)LU T, Bluetooth Z#£&# U X9,

[armadillo ~]# podman exec -it bt _example sh
[container ~1# apk upgrade
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[container ~1# apk add bluez dbus

[container ~1# mkdir /run/dbus

[container ~1# dbus-daemon --system

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

3.71 Bluetooth % iZEh9 %174l

ZhiT kD, bluetoothctl T Bluetooth #8sD A F vV PRF Y VIR ENMTZBZLSICERDFT,
BUTFIC. bluetoothctl Y Y R TR E XX v U TIRTZ I VI %7561 R~LET,

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

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

[bluetoothl# scan on @

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]lt pair AA:AA:AA:AA:AA:AA ©

[bluetoothl# exit (4]
[container ~1f

3.72 bluetoothctl AY Y RICK B XX+ ERTD VTDH

AV hAO—ZZEEBULEY,

BT A+ v > UET,
RZYVTUIWEERD MAC 7 RLZAZEBELTRFZY VI ULET,
exit T bluetoothctl D 7OY 7 hE KT ULET,

3.6.7. Thread 7/\1 XA 2K >

3.6.7.1. Thread Z {9 % %(&

r6.25.6. Armadillo-600 U —X WLAN ViR, BT/THA 7Y avEYa—)l) [CEHIhTWD
EYSKBNZWB Z= B W ERTTAICDWTEHRRBLE T,

EYSKBNZWB (&, BT F7cl& Thread #E=EIRLU THIHT D ENTEET,
#fBDOFIEIE "3.6.6.3. BT 2RI 2K, £A—HBDT, #6552 BLTLEEL,
3.6.7.2. ERAE

Thread #Ex BT 272D TF %, Armadillo-640 3> 77 [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/container] 5% o> O—RKR L%,

Thread #gE=BMLT BICIE. ATOIAYYREAADLEY,

(-~ o)
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[armadillo “1# curl -s https://armadillo. atmark-techno. com/fi les/downloads/armadi l lo-640/container/
firmware-at-thread-writer-latest. tar | podman load

Getting image source signatures

Writing manifest to image destination

Storing signatures

Loaded image: localhost/firmware-at-thread-writer:latest

[armadillo ~1# podman run —-privileged —-cap-add=CAP_SYS RWIO localhost/firmware-at-thread-writer
Updating firmware...

Updating firmware has been successfull

[armadillo ~1# podman rmi localhost/firmware-at-thread-writer

373BT/THAZY3yYEIa2—I)LD Thread #pE= BT S

—&E Thread #gezEIML T 2 &, BiELEERD Thread #EENELEI N
fIREEZE ML 9, Bie# I 2EIC Thread e BT D EILH
DEEA,

JUTITINARGEZFE L TLTWBHEIF. TNAXT7AILDA

If TTY A ABFRESNEIBEICA YTy 7V ADEDIRSNE T, USB
VTV ADERDAEEDSHD KT,

BUT &, EYSKBNZWB O F /N1 X7 7 AL TH S /dev/ttyACMO ZE L T alpine 1 X—IH5 0
VT FEERT HHITY,

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

set command sleep infinity

add_devices /dev/ttyACMO

[armadillo ~J# podman start thread example

Starting ’thread example
aB808b491a10079078d8c72a7h36966d918261413657fe054Th8d7f87b0d4b31¢c
[armadillo ~]# podman exec -it thread example sh

[container ~1# Ls /dev/ttyACMO

/dev/ttyACMO

K 3.74 Thread 7/\A XA ZzK S H D> T FHERHI
AVTFANS. /dev/ttyACMO %{E> T Thread F—5 DEZENTE 2L SICEDFT,
3.68. BFHNZITS
Armadillo-640 ICER L e AE—ND— R EDBERENT/NA ANV T TN SERZHNT 570

IClE. Podman QA4 X—=I M5 AV TFF2ERT BRICRA N OS BIOFT/N1 X7 741 )L /dev/snd &
EITRENRHDET, UTIE. /dev/snd ZE LT debian 1 X—Ih 5 AT+ EERT 26T,

[armadillo “1# vi /etc/atmark/containers/snd_example.conf
set_image localhost/at-debian-image
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set command sleep infinity

add_devices /dev/snd

[armadillo ~1# podman start snd example

Starting ’snd_example’
b921856b504e9f0a3de2532485d7bd9adb1ff63c2e10bfdaccd1153fd36a3c1d

X 3.75 EFHANZTS5HD IV T FHEHH

AYFFRICAD., alsa-utils BEDY T kY P TEEENETIES .

[armadillo ~]# podman exec -it snd_example /bin/bash
[container “]#f apt update && apt upgrade

[container ~1ft apt install alsa-utils (1)
[container ~1# /etc/init.d/alsa-utils start @
[container ~1# aplay -D hw:N,M [ 7 7 1 JL4&] (3)

3.76 alsa-utils It K2 BREHAZTSH

(1) alsa-utils z4 Y A —=J)LUE T,
(2) alsa-utils ZEE8I L X I,
©@ EELEI7Z7IMILEBOBEI7AILEBELET,

aplay O5|1#icH 3. M FEEFEZEHALW CARD 5. N FF/N\1AFESZKRKLTWET, CARD
BEETNARESFE, aplay AV RIC - AT 02525 ETHERTEERD,

3.6.9. GPIO Z#lfH3 %
36.9.1. \— Rz 7%

Armadillo-640 @ GPIO (&. i.MX6ULL ® GPIO(General Purpose Input/Output)ZFFH L TULX
ERS

k>~ —7 = —X(CON8, CON9, CON14)¥, LCD #hskA>¥—7xz—X(CONI)ZET
GPIO Z& XK 61 R—rERI DI ENFARETY, IR VT —T7 T —ADMHERKRICDOWVWTIE 13452
CON8. CON9. CONT4(hsk1 >y —7x—X)) %Z. LCD #iRA V5 —7 = —ADEKRICOVNTIZE
3.6.15. LCD =A%) ZRLUTLIZE L,

369.2. V7 U7tk

TINA AT 7A4)) TINARAT7AI)L GPIO &S
/dev/gpiochip0 0~31(GPIO1_IO00~GPIO1_IO31)
/dev/gpiochipl 32~63(GPI02_I000~GPIO2_1031)
/dev/gpiochip2 64~95(GPIO3_I000~GPIO3_I031)
/dev/gpiochip3 96~127(GPIO4_I000~GPIO4_1031)
/dev/gpiochip4 128~159(GPIO5_I000~
GPIO5_1031)

sysfs GRPIO 7 2 X7« Lo - /sys/class/gpio/
NU

116



Armadillo-640 #E~Y =27 )L FFR

sysfs GPIO 7 5 RILIR/N\—Y 3 > D Linux h—XRIL & DEE#IF DA
ICESTWET, FILK 77U T —ya Vv ERRET ZBROFABIEETITH
LEEAo

HULFTUT—> 3 v EBERT 31841, libgpiod /ty I —JlcE&Eh
277U —yavFEiELinux A—FILDY—XOD—RICEENTWS
H > 7 )l (tools/gpio/) ZSZEICL T ZE W,

3.6.93. #AAE

AVTFFAHRTHETZ 7TV — 3005 GPIO 2K S eoHiclE. Podman D4 XA =I5V 7
FZER T BBRICTRA N OS DT /N1 X7 74 )L /dev/gpiochipN ZEITHRENH D £9, LITIE./
dev/gpiochip0 ZEL T alpine 1 X—=IH 5 AV T+ %ERKT 25 TI, /dev/gpiochipN ZiET &,
GPION+1 Z#ET B2 EMNTEXT,

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

set command sleep infinity

add_devices /dev/gpiochip0

[armadillo “]# podman_start gpio_example

Starting ’gpio_example’
956a0fecc48d5ea1210069910f7bb48b9e90b2dadb12895064d9776dae0360b5

3.77 GPIO Z#&>1=h D 1> T F1EHHI

AT FRICA->TANY Y RTGPIO #i#Ed 20U TICRUET, CDOHAITIE GPIOT _1022(CON9
1 EY) ZBELTWET,

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

[container ~1#f gpioget gpiochipd 22 ‘,

10

[container “]#f gpioset gpiochipd 22=0 ©

¥ 3.78 AvFFARAMNSIYY RT GPIO 229 341

@ GCPOEES22DEEERELET,
® WELKEEZERRLET,
(3) GPIO &5 22 (T O(Low) X EULZE I,

fBic 6. gpiodetect A~¥ > K TERE#L TL S gpiochip 2 A NKRRTEET, UTDHITIF. av
TFHEERT BBITE U /dev/gpiochip0 H I N TWS Z EDRERTE £,
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FFE

[container ~1#t gpiodetect
gpiochip0 [[209c000.gpio] (32 lines)

¥ 3.79 gpiodetect A~ RDE{T

gpioinfo Y > R Tl&. EE Uz gpiochip DEMRIEREZERRIT 2 ENTEET,

gpiochip® - 32 lines:

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

[container “]# gpioinfo gpiochip@

active-low [used]

[used]

[used]

active-low [used]

unnamed "dtr” output

unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed "red” output active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed "green” output active-high
unnamed unused output active-high
unnamed "SW1”  input

unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed “yellow” output active-high
unnamed "regulators:regulator-usbotglvbu”
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high
unnamed unused input active-high

[used]
output active-high [used]

3.80 gpioinfo
CON9 mEVE S E GPIO DX uZERICARUET,
%< 3.20 CON9 E> & GPIO DXt

AV Y ROEST

GPIO

GPIO1_1022

GPIO1_1023

GPIO1_1017

GPIO1_I1031

GPIO1_I1016
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EVES GPIO

6 GPIO1_I030
13 GPIO3_1023
14 GPIO3_1024
15 GPIO3_1025
16 GPIO3_1026
17 GPIO3_1027
18 GPI0O3_1028
25 GPI04_I006
26 GPIO4_1007
27 GPI04_I008
28 GPI04_1009

r% 3.20. CON9Q ¥ & GPIO O35, @ CONQ 1, 3~6 > (3 #IHEH A
REETIE GPIO & LTHIET 3 N TEEBA, CNEDEV%E GPIO
EUTHAYT %55 1E. at-dtweb ZFAWE 9,

at-dtweb OFJEBEAEICDWTIE T3.5. Device Tree # HAII A XT
%) #SBLTLLIEEW,

CEEZE7OUVZLDSRIET 25RIF. GPIO BIEZ1 TS5 TH2 libgpiod ZFEATH I ENTE
ESERS

3.6.10. 12C /N1 X = ERAT S

3.6.10.1. )\— R = 7 {1

Armadillo-640 @ 12C 1> ¥ —7 = —X &, i.MX6ULL @ [2C(I12C Controller) & & U* GPIO % #lF
L7 12C XA R Z A /\(i2c-gpio)ZFIALEX T, Kfc. i2c-gpio ZFIATH I & T, 12C NRAZEMT
5ZENTEEXT,

IERA 7 —7 2 —A(CON9, CONT4)¥>, LCD ¥k > —7xt—X(CON11)ARET I2C #&
RKIMR—MLERT D EMNFRETT, kA VY —7 1 —ADERRICDOWTIX 13.4.5.2. CON8. CON9,
CON14({hskA T —7x—2R)) %, LCD IRA V7 —7 = —ADMAERRICDWTIE 73.6.15. LCD %1{#
B9%, 2lRLTLEEEWL,

Armadillo-640 THIFAL TW% 12C /XX &, e nd 12C T/INA XA Z2RICRLE T,
#32112C F/IN(A R

12C /XX 12C FI)INA4 X
FRELZA TINARE
0(12C1) 0x08 PF3000
4(12C-GPIO) Ox51 GT800X480A-1013P [
5(12C-GPIO1) 0x32 NR3225SA bl

[BICONTT ICLCD A7y avty N7 4V F 5 v F/XRIL WVGA RE)EER L IBE.
[LICON9 2 Armadillo-600 ¥ —X WLAN A 7> 3 Y EY 1 —/)LF fld Armadillo-600 ¥ U —X RTC A 7Y avyEVa—/L
%%ﬁbﬁ: Eéo
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36.10.2. V7 hU = PR

Armadillo-640 MOZ#4REETId. CONFIG [2C_CHARDEV WE®h&E B> TWBEHI1I—HF—RS5A
INTI2ZCTFNA A %ZFHHITZENTEES, I—F—RSAN\ZFEIT BHEE. Linux T—=XILT
12C FINA ZICHIT B T/INA AR S A NEERCT IHENHD FT,

HERE - RRT—F XL — b~ 384kbps
FINA AT 7 - /dev/i2c-0 (12C1) 8]
T . /dev/i2c-4 (12C-GPIO)
3.6.10.3. ERHAE
AVFFRTEETZ 77U T—yavhn 5 12C #RSoHicld. Podman DA X—IN5aVFF

ZER T BRRICRA N OS HDOT/INA X T 7 A )L /dev/i2e-N ZEITRHENH D XI, LUTIE. /dev/
i2c-4 ZE LU T alpine A1 X—=IYWS5 AV TFZERT 2H1TT,

[armadillo ~]# vi /etc/atmark/containers/i2c example.conf

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/i2c-4

[armadillo ~]# podman start i2c_example

Starting ' i2c_example’
efaleb129¢1f036a709755f0d53b21a0f2a39307ecae32b24aac98c0b6567bT0

381 12C ZHK S fcd DAY T HEEHI

Y TFARICAD, i2c-tools [C&EFEN S i2cdetect ANV RZFE>TAL—T 7 RLAZHERT ST
ENTEFT,

[armadillo ~]# podman exec -it i2c_example sh
[container ~1# apk upgrade
[container ~1#f apk add i2c-tools
[container ~1# i2cdetect -y 4

0 1 2 3 45 6 7 8 9 abocdef
00: e e

10: == == == == == = —— o —— o —— =
20: == == —= m— m— . mm mm e e e e e e —m
30: —— —— == == = = —— e — —m -
4Q: == == == = —— mm mm e e mm e e e e m o
Bl: —— —— == == —— = —m e — —m =

60 —— e e e e e e e e e e e e

70: - —= == = == = - —

3.82 i2cdetect AV Ric &K 2HERM
3.6.11. SPl &F/\1A X% {FEHT 3

36.11.1. \— R - 7{+#

k> % —7 2 —X(CON9, CON14)¥», LCD #risk-A > —7 z—X(CON11)Z&ET SPI Z&
K4 MR—MERT D ENTRTY . IRA VT —7 2 —ADMHRICDWTIE 73.4.5.2. CON8. CONO9,

BlArmadillo-640 DIEEERETIETNA A7 71 ILIMERENEE Ao
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CONV4@REREA VY —T7x—R); %, LCDHEA VY —T7 1 —ADHAERICDWTIE 73.6.15. LCD %{&
B9%, 2RLTLIEEW,

3.6.11.2. ERAAX
AVTFFTARTIHET D77V — 3 uh5 SPl #ikSHicid. Podman D4 X—=IhsV 77+

EERT BBRICRA N OS DT /N1 27 74 )L /dev/spidevN.N ZETHRENH D F£9, LUTIE /
dev/spidev1.0 ZE L T alpine 4 X—=IH5 AV T FZ/EHT 26T,

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

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/spidev1.@

[armadillo ~]# podman start spi example

Starting 'spi_example’
45302bc9t95eet0e25¢5d98act198d96fcobec183e791018cbe4221¢cc114523

3.83 SPI Zi&kS51chD > T F1EEHI

Y TF+WICAD., spi-tools lc&E N3 spi-config ANV Y R&EFE > TIREDREEERT 2 &H
TEEXY,

[armadillo ~1# podman exec —-it spi_example sh

[container ~1#f apk upgrade

[container ~1# apk add spi-tools

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

3.84 spi-config AV Ric & 3RS
3.6.12. CAN FI\1A X = EMHT 3

3.6.12.1. \— R = 7tk

R > % —7 £ —X(CON9)¥®. LCD #:5RA ¥ —7 z—X(CONT1)&ET CAN Z&RK 2 1h—
NLEREIT DI ENARERTY, IRA VT —T7 2 —ADEKRICDWVWTIE 3.45.2. CON8. CON9.
CON14(ERA 5 —7 x—2R)) &, LCD HE3RA VT —7 1 —ADEHRICDWTIE 73.6.15. LCD =&
ﬁﬁ@'_%u %EﬁbT<7£é\l\o

3.6.12.2. ERAAE

AVTFTARTEETZ 7 7)o —30h5 CAN BEZTOHICIE. Podman D4 X—IH5 1
VT FEERT BBIC. AT FEETITZRY NT—7E LT host Z, #BR& LT NET_ADMIN %
BEITDIHRENHDET, LUTIF. Ry T—2EULT host ., #E& LT NET_ADMIN Z3#E L
T alpine 1 X—=IY M5 AV T+ ZERT 26T,

[armadillo “1# vi /etc/atmark/containers/can_example.conf
set_image dockage. io/alpine

set_command sleep infinity

set network host

add _args --cap-add=NET_ADMIN

[armadillo ~]# podman start can example
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Starting ’'can example’
73e7dbce86e84eef337bbc5c580a747948b94b87015bb34143da341b8301¢c16a

3.85 CAN Zik > =D > T FH1ERBI
JAYTFFRICAD, ip ANV RTCAN ZBEMCT 22 ENTEFT, UTIC. ZEFZERLET,

[armadillo ~1# podman exec —-it can example sh
[container ~1#f apk upgrade
[container ~]# apk add iproute2 (1]
[container “J# ip link set can@ type can bitrate 125000 €)
[container “J# ip Llink set can@ up (3)
[container “1# ip -s link show can0 ‘)
4: can@: <NOARP, UP, LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mode DEFAULT
group default glen 10
Link/can
RX: bytes packets errors dropped missed mcast
0 0 0 0 0 0

TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

3.86 CAN DEEH
@ CANODEREDEOHICHER iproute2 A VYA M—=)LULET, ITICA VYR M=ILEHDHEEIE
RETY,
(2) CAN DBE&EEZ 125000 kbps ICEREL XTI,
(3) canQ 1 V9 —7x1—A%=EEULET,
O can0 vy —7x—RAOBREDFERARTERRLED,

3.6.13. PWM ZfERHT %

3.6.13.1. )\— R = 7

W3R 5 —7 = —X(CON9)¥. LCD #hR~A > —7 x—X(CONTN)ARET I2C ZH/K 8 R—b
RS2 EMNAETT, IRA VY —Tz—ADHERICDWVWTIE 13.4.52. CON8. CON9,
CON14(EERr >y —T7 x—R)1 %Z. LCD HRRA VT —T7 = —ADEHRICDOWTIE 73.6.15. LCD Zf&
R9%, Z2RLTEEE W,

3.6.13.2. AR

AVTFARTEET D7 7Y T =23 uh 5 PWM ZiKS7HICiE. Podman D4 X—=Ihs5 V7T
FEVER T BBEICRA N OSBID /sys T4 LU MV EEITRENHDET, T7AIMNRETEIYD Y
RENTEIH, HANDBERICKE> TEZAFTADTTIERLIZEI W, BUTIE. /sys ZEL T alpine
AX=IUNSAVT+EERTZHTT, CZTEINE /sys T« L7 MJIEaVTFARDELD /sys
KNIV RENET,

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

set_command sleep infinity

add _volumes /sys
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[armadillo ~1# podman start pwm example
Starting ’pwm_example’
212127a8885e106e0et7453545db3c473aet5438f000acf4b33a44d75dcd9e28

3.87 PWM =ik > D> 7 F 1A

AV TFFARICAD., /sys/class/pwm/pwmchipN 7« L7 8 UKR®D export 7 71 )LIC 0 ZE XA
HETIRRADESITRDET, UTIC. /sys/class/pwm/pwmchip0 Z kS I5E DEMERES % R U
£9,

[armadillo ~J# podman exec —it pwm example sh

[container ~1# echo 0 > /sys/class/pwm/pwmchipd/export "

[container ~]#f echo 1000000000 > /sys/class/pwm/pwmchip®/pwm@/per iod (2]
[container ~1# echo 500000000 > /sys/class/pwm/pwmchip@/pwm@/duty cycle 63
[container “J#f echo 1 > /sys/class/pwm/pwmchip@/pwmd/enable (4]

3.88 PWM D E{EERESI
pwmchipO % export L& J,
Az 1 MICLERT, BAEF/HTY,
PWM @ ON Kl =7 0.5 MICLET,
PWM EHZBMICLET,

3.6.14. JTAG TN\ HZ=FERT S

CONT0 (& JTAG T/N\y HZER I 5 L DTED JTAGA Y F—T 1 —RATY, EF#RIF .MX6ULL
DY AT L IJTAG A hA—F(SJO)IcERENTVET,

EXT RESET BEYDSYXFTAVYEY hZITSZENHETT, YATLYEY M ZTSBRIE
¢ 3.89. Uty ho—T>YX) OEED. 20ms KL ED Low HIEZFREL T LE L,

(o)

EXT_RESET_B 20ms

38 Uty hy—=rrX

CON10 ICEHm SN TWBESRIE. JTAG UANDEETHHEARIEETT,
EMIIcDEE LTI, TArmadillo-640 YILF 7L U XK, [https://
armadillo.atmark-techno.com/resources/documents/

& armadillo-640/manual-multiplex] & ZZ28B < £ E W,

VATFALAJIJTAG O FAO—SO0FMICcDODEZFL TIE. NXP
Semiconductors DiR—AR—I M55 7> O— RaJgER [i.MX 6ULL
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Applications Processor Reference Manualy & &R ZE W, £—
REREICHER iMXGULL @ JTAG_MOD EViE SWT [CEFHINTLE

ER
# 3.22 CON10 f§5E%I

EVES Ev& l/O L]

1 VCC_3.3V Power EIR(VCC_3.3V)

2 JTAG_TRST_B In TARUEY b iMX6ULL @ JTAG_TRST_B Exic#E. i.MX6ULL A
BT 47kQ 7IL7 v F(VCC_3.3V)EanTWnwxd,

3 JTAG_TDI In TAKF—=F AA. iMX6ULL @ JTAG TDI EvIc##E. i.MX6ULL AERT
47kQ 7IL7 v F(VCC 3.3V)ENnTWET,

4 JTAG_TMS In TAKE—RER, iMX6ULL ® JTAG_TMS Evic#E#E. i.MX6ULL AER
T47kQ 77y F(VCC_33V)ENTWET,

5 JTAG_TCK In TAK7AvY Y. iMX6ULL @ JTAG_TCK EY(cHik. i.MX6ULL AEET
47kQ 77 v F(VCC_3.3V)ENTWET,

6 JTAG_TDO Out TAKNF—=FHA. i.MX6ULL @ JTAG_TDO £V IC##x

7 EXT_RESET_B In VAT LVEY M IMXBULL ® POR B Evicfit., A—7YRLAYA
7]

8 GND Power BIR(GND)

3.6.15. LCD ={&H39 %
3.6.15.1. )\— R = P{tHk

Armadillo-640 @ LCD /RA k&, i.MXBULL @ eLCDIF(Enhanced LCD Interface)Z#IFE L TWLZE
T, CONTT ICLCD A7y ayvtey N7 A1 F5 v FIRRIL WVGA BB zEHE UGS ICHATE
£,

AV —T7x— CONI1IEFTYFILRCGB AN ZHFORB/\RIVEY 2 —ILBREZERIT BN
AR TE%, LCDILKRA VY —T 1 —ATY, EBFRIFIiMX6ULL ® LCD O hO—
FZEI[CERESINTWEY,

CON1T [CEHINTWBETRIE. LCD U D
RECHERAARETT, HFMicD2DEFL TIE.
TArmadillo-640 Y ILF 7L 7 A%k, [https://

= armadillo.atmark-techno.com/resources/
documents/armadillo-640/manual-multiplex] %=
Pt 1R k= AW

IR ICE D Y T AR E S (USDHC2, UARTI.
ESPIT. 12C2 #)h'&B D £TA. BUIESITEKL Y
TRBHETEEzT A,
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R

7 3.23 CON11 F=HcH

EVE Ev# 1/0 i
5
1 VCC_5V Powe EIRH I (VCC_5V)
r
2 VCC_5V Powe EIRE S (VCC_5V)
r
3 VCC_5V Powe EIRH(VCC_5V)
r
4 VCC_3.3V Powe BIREA(VCC_3.3V)
r
5 VCC_3.3V Powe EREA(VCC_3.3V)
r
6 GND Powe EIR(GND)
r
7 GND Powe EIR(GND)
r
8 LCD_CLK In/ IERAE A, iMXBULL @ LCD_CLK B Ic#iik
Out
9 LCD_HSYN In/ IRERAE A, i.MX6ULL @ LCD_HSYNC £ > (c#ft
C Out
10 LCD_VSYN In/ IRERAHE AL iMX6ULL @ LCD_VSYNC t'vIc s
C Out
11 LCD_ENAB In/ IRERAE A, i.MX6ULL @ LCD_ENABLE &> C##5
LE Out
12 PWM5_0OU In/ IERAHE AL i.MX6ULL @ NAND_DQS & > (C##E
T Out
13 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAOQO E > (C#Ek. &
00 Out RETIOKQ ZILFTVENTWETD,
14 LCD_DATA In/ IERAE A, iMX6ULL @ LCD_DATAO1 E v (c#Ek. &
01 Out wRETI10kQ ZIL7 vy 7 (VCC_33V)EhhTWET,
15 LCD_DATA In/ IRERAE A iMX6ULL @ LCD_DATAO2 B> (k. &
02 Out RETIOKQ ZILFTVENTWETD,
16 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAO3 B> (C#Efk. &
03 Out IRETIOKQ ZILFTVENTWETD,
17 LCD_DATA In/ IRERAE A iMX6ULL @ LCD_DATAO4 &> (C#Efkt. &
04 Out RETI0kQ ZIT TV EINTWET,
18 LCD_DATA In/ IRERAE A, i.MX6ULL @ LCD_DATAOS &> IC k.
05 Out JP1 A =TV 10kQ ZIL7vy F(VCC_3.3V)., ¥3—
MEF., T0kQ LT DY EnET,
19 GND Powe EIR(GND)
r
20 LCD_DATA In/ IRERAE A, iMXBULL @ LCD_DATAOG E > (C#Efk. &
06 Out RLETI10kQ 77y F(VCC_33V)ENTWET,
21 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAOQ7 B> (c#Ek. &
07 Out WRETI0kQ 7T T VENTWET,
22 LCD_DATA In/ IRERAE A iMX6ULL @ LCD_DATAOS8 B> (Ci#Ekt. &
08 Out RETIOKQ ZILFTVENTWETD,
23 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAOQQ E > (C#EfkE. &
09 Out RETIOKQ LTI ENTWET,
24 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATATO E v (c#Ek. &
10 Out RETIOKQ LT TVEINTWET,
25 LCD_DATA In/ IRERAE A, i.MXBULL @ LCD_DATA11 E Y IC .
11 Out JP1 A=V, 10kQ ZILF D>, ¥a—bhE 10kQ
ZIL7y F(VCC_3.3V)ahxd,
26 GND Powe EIR(GND)
r
27 LCD_DATA In/ ILERAE A iMX6ULL @ LCD_DATAT2 E v (k. &
12 Out RETIOKQ ZILFTVENTWETD,
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28 LCD_DATA In/ IERAE A, iMX6ULL @ LCD_DATAT13 E v (ciEk. &
13 Out RETI10kQ ZIT TV EINTWET,
29 LCD_DATA In/ R A . iIMX6ULL @ LCD_DATAT4 BV I(C#EG. &
14 Out RETIOKQ ZILFTVENTWETD,
30 LCD_DATA In/ IERAE A, iMX6ULL @ LCD_DATAT5 E v (c#Ek. &
15 Out WRETI0kQ ZILFTVENTWET,
31 LCD_DATA In/ IRERAE A iMX6ULL @ LCD_DATAT6 B (CiEk. &
16 Out RETIOKQ ZILFTVENTWETD,
32 LCD_DATA In/ IRERAE A, iMX6ULL @ LCD_DATAT7 B (C#ERKk. &
17 Out RETIOKQ LTI ENTWET,
33 GND Powe EIR(GND)
r
34 XPUL In/ IERAE A, i.MXBULL @ GPIO1_I004 & > (C#Ei#5E.
Out 0.0TUF @OV FYUhERINTWETD,
35 XNUR In/ IERAE A, i.MX6ULL @ GPIO1_I003 £ > (k.
Out 001TUF OOV FYIhEHRINTWET,
36 YPLL In/ IRERAE AL i.MX6ULL @ GPIOT1_I002 & > (k.
Out 0.0TUF @OV FYUIERINTWVWET,
37 YNLR In/ RERAE A, i.MX6ULL @ GPIOT_I001 E > (T #E#E.
Out 00TUF OOV F YOI EHRINTWET,
38 GND Powe EIR(GND)
r
39 GPIO4_101 In/ IRERAE A, i.MXBULL @ CSI_PIXCLK E > (C#E#E
8 Out
40 GPIO4_102 In/ IERAE A, i.MX6ULL @ CSI_DATAOQO £ > (T#Es:
1 Out
41 GPIO4_102 In/ IRERAE A, iMXBULL @ CSI_DATAO3 E > (T#EHt
4 Out
42 GPIO4_102 In/ IRERAE A, i.MXBULL @ CSI_DATAOT E v TS
2 Out
43 GPIO4_102 In/ ILERAE A, iMX6ULL @ CSI_DATAO2 &> (TiEs:
3 Out
44 GPIO4_102 In/ IERAE A, i.MXBULL @ CSI_DATAQ7 E > (T#EHt
8 Out
45 GPIO4_102 In/ IERAE A, i.MX6ULL @ CSI_DATAO06 £ > (T#Esk:
7 Out
46 GPIO4_102 In/ IERAE A, iMXBULL @ CSI_DATAOS E > (T#E#t
6 Out
47 GPIO4_102 In/ IERAE A, i.MXBULL @ CSI_DATAO04 £ > Tkt
5 Out
48 GPIO4_102 In/ IRERAHE A, iMX6ULL @ CSI_HSYNC E > (c#E#k
0 Out
49 GPIO4_101 In/ IRERAHE A, iMXBULL @ CSI_VSYNC £ > (C##E
9 Out
50 GND Powe EIR(GND)
r

A

CON11 O T7—KRE—REBEEVICDWT

CON11 ® 13~18., 20~25, 27~32 ¥ v
(LCD_DATA00~17)ld. i.MX6ULL ®OAE ROM (<
£BT—hE—REBREEVEFALTWET, ERK
AB, J—RE—RFEDHIC. ERLEDTILT vV
757 VBT, High/Low L)L DIRREZ RIF L
TWEY, BERULABWEIMEESI SR IRRERD
o, BREAENS U-Boot HEIMET D E Tld. &4
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D E > % High/Low LNIJVICRF UK TSER
KEEW, 7—FE—RBEDOFHFMICDOETHEL T,
NXP Semiconductors Dik—LR—I NS5 TV
O— R Age7%r Fi.MX 6ULL Applications Processor
Reference Manualy =SB f2E 0,

36.15.2. V7 b U = PR

FTINA AT 7 .+ /dev/dri/cardd (DRM)

1L
- /dev/fb0 (7 L—L/Ny T 7)

3.6.15.3. EAAE

LCD A7y avtey N7 AV F Ty F/IXXRIL WVGA B&R)ZHICEHBALEX I, LCD AT 3>vtEy
N7 A>F5yFINKIL WGA BR)DOHEICDOWTIE 16.254. LCD AT avey NT AV FFy
FINRIL WVGA RER)) ZZRUL TS,

M 3.90. LCD st AiE) Z2&E L. v F/INRILLCD @ CN4 @ 1 E> & Armadillo-640 O
CON11 D 1 EVYIMET 5L 5. FFC Z##i#iLEX I, FFC DmE &, ¥ v F/AxR)L LCD A3 E R
M. Armadillo-640 fllE B LICIRD LS ICLERT,

X 3.90 LCD i 7:%
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Reinforcing plate

— Conductors

391 ZJLF2TIT75y hTr—TILORAR

ENIGT 2L S IcEmRLIEE. BRE GND AV a—hU. BED

T TEVETEYDNRIRTDLEDIC, #ERLTLIESW, 1E>E 50
A FEREBZDET,

FFC OEBOD T ¥ICERUEE. Armadillo-640 DEELR EE
A AR L. WET AR B D £T,

DT overlay O EZITVWE T,

[armadillo™]# vi /boot/overlays. txt

fdt overlays=armadillo-640-Lcd70ext-100. dtbo
[armadillo™]# persist file /boot/overlays. txt
[armadillo™]# reboot

FORROFERAEICDOWVWTIE T6.29. BIEXRRZITD) ZSBLTLIEE W,

3.6.16. BRZANT S
3.6.16.1. \— R = 74
CON12. CON13 [FER#EHI >y —7 1 —A T,

RRICERZHIET DI LB TEREA. EE5D—ADSDHERZMH

: CON12 & CON13 OEIR(VCCOV)HHGZ 1 Y i n TLWERI DT,
LT IEE W,

CON12ClEF DC yvviIMNEREINTED, "M 3.92. ACT7F77DmHET—2, ERUMEET—
IDHBAC T TINMERTEET, ACTYTIDY v v IFIRIE JEITA RC-5320A #HL(EEX
D 2)TY,
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&P
3.92 AC 74574 DIBIT—Y

ICEHRLUTHS AC o720yt MIELTLEE W,

If AC 7575 =ERY 3KIF. AC 75 75D DC 757 % Armadillo-640

AT =7 — AR CON13 n5 [FEIR(VCC_5V)fitigoft, /Ny 777y TEIR(RTC_BAT)
(CON13) ft45. i.MX6ULL @ ON/OFF #l{#lZ=
BERMHHEIE. REEERZUMIL TH. iIMX6ULL O—&87—% (X7 —

I = =

T2

YEHE)EFRFLIEWGRICSHERCIEZ W,

Z 3.24 CON13 5%l

EMTEXRT, N\vIT7v 7

ey Ev% 1/0 i
&S
1 RTC_BAT Pow EIR(RTC_BAT), /{T—=YXIAXVKICD
er LICELL &> c$E#t
2 VCC_5V Pow EIR(VCC_5V)
er
3 GND Pow BIR(GND)
er
4 ONOFF In i.MXBULL @ ON/OFF FB{ES. i.MX6ULL ®
ONOFF EvicHehi. A—TYRLA VAN
Power Input | VCC_5V VDD_H|GH_II\L(I3.3V) i.MX6ULL
CON12 < Low Power Domain
PMIC VDD_SNVS_IN SRTC
Power Input (Secure Real Time Clock)
CON13  |RrTC_BAT VSNVS
1

3.93 Ny o7y TEREHE

EEBENT— RIOEPHCBITT DI
IE. Ny o7y 7ERRTC BAT) = 4#t#E L
fcE®IC—E. BFE(VCC 5V)%Z 100 =V
WU EHET IRENH D ET,

RTC_BAT O AHNBEEHHIL 2.75V~3.3V
T9o, RET/INA ANEEICEHELRLL RS
AR H D FI DT, AHBEEEHEHERNTS
FERCEE W,
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WEY 7 ILY A L7080y 7 DOFIRZEIEE
mE 25°CT+70 WIEE (SE18) TI . K
*ﬁﬁ; BERREICKESHTEZRITRIOD
T, ZEADOBRE DI DOERZ BV
L/i-a_o

NEY7ZILYALo0y 7, —iRERY 7
WEZAL7BY7IC KXDEHEEEANEW
e MMIF/INy T U DEFENRLBD T,

Ny T UHEpl: CR2032 Diga. #14 A

/\‘/7_"J DEFENHEMDERICKEE ST
BRICE. HEBNINDRBWIZILY ALY
‘/’7 ICZAMITTDEZHELET,
CON9(?IE§E’( VH—7 x—R)ICEHAIRERR
Armadillo-600 ¥ —X RTC A7 3 >vE
Va1—ILbHDERITDT, RIS,

3.6.17. EBNIT/NA R2ZXEET S
3.6.17.1. \— R = Pit#&

Bae JP1. JP2 (FiEIT/\NA ABEI v+ > /INTT, JP1. JP2 DiREET., LET
INARAEREITDEMNTEET,

£ 325 IvVINDRELEET/INAM X

JP1 JP2 BEIT/INA R

- F—T7v i.MXBULL @ eFUSE sFEBICEDIW=FT/\1 X
eFUSE W RFBEDIHZEIF eMMC

A= ¥a—hk eMMC

3—hk ¥3—h microSD

[EleFUSE REDHMICDEFE L TIE. NXP Semiconductors DRk—AR—I M55V O—
INGIEEPAN |rl MX 6ULL Applications Processor Reference Manualy % 2B 2E 0\,

HAE. IMXBULL DEHT/NA RICET 2

eFUSE 3kBETT, KBEDEE P2 %
A—TFURETHEET B E. eMMC H S #2E)
L9,

eFUSE F—EEZZ AL ETICERT ZEMNTE
FHP Ao eFUSEDZEIC & » T K
Armadillo-640 NIEE «.EM’FL/?E( 23 AREME

DNHDETDT, BEESRAHZITOERICITHLD
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FFiR

AVH—T T — X8
(JP1)

ERZIS LSBEVNWELET, eFUSE D
REICEL > TEEDE - LGB IFRIEI R

ERRDET,

JP2 e A —TVIRRETHERT %55, JP1 D
EFERENET, JP1 Z¥a—MRREBICTS
& TIVT Yy TERICK DEEERIIENT %
fesh. JP1 BA—-TVRETHERITZIEZH

#HLET,

# 3.26 JP1 E5H

[/O

e

In

EET/INA RARERES. OYv I ICERALT
i.MX6ULL @ LCD_DATAO5 >, LCD_DATAT11
Y lciEs (Low: LCD_DATAOS EViEZIL7 v 7.
LCD_DATATT EYE7ILT U v EnEd, High:
LCD_DATAO5 EvidZILF >, LCD_DATATT &
VETIWT Yy TEINET, ). BEIRET47KQ TILY
TYVENTWETY,

2 JP1_PU

Out

VCC 3.3V T1kQ FILF7 v

A5 —T — Atk
(JP2)

& 3.27 JP2 (E5 3!

/0

e

Out

VDD_SNVS_3V T 1kQ ZIL7 v 7

In

B8 7T/ ARERES. IMX6ULL ®
BOOT_MODE1 ExIc#sE. i.MX6ULL REFT
100kQ 7T IV ENTWET,

36.18. A —Y—XAA v FEHEHT S

3.6.18.1. \—= kD = 7R

Armadillo-640 ICEH I TWB 1 —H—X A v FICid. GPIO BRI TWET,

Avy—Tz— SWI i 1—F—AICEBICHARTEZMULARI YA Y FTT,

AfERR
% 3.28 SW1 5585l
BRES i BiEA
SW1 a1—H—X i.MX6ULL @ JTAG MOD EvI(c#Ef. (Low: HIEhTLEWL
1TYyF JREE. High: B ufcikRe)

36.182. V7 U = Ptk

Linux Tl&. 1—Y—ZETA XY ~(Press/Release) 2@ I3 EMNTEZXT, Linux TlE. GPIO
EHRAT—R— K RS0 /\(gpio-keys) THIHT B ENTEET,

1=y FEESIR, RICRTF—I—RAED Y TSR TVET,
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F£329 F—1—FK

1Ay F F—3—FR ARYFO—FR X11 #—3—FR
SWI1 KEY ENTER 28 Return

FINA AT 7 - /dev/input/by-path/platform-gpio-keys-event [4]
1)

3.6.18.3. EAAE

Armadillo-640 ICIE1——RA v FHOEEINTVWET, INSDRAYFDTYy>a/)U—RA
Ry NEBET 2HICIE. Podman DA X—IN5 AT+ Z2ERT BRIC/RA N OS Al /dev/
input 74 LY MU ZEITRENBHD £, UTIE. /dev/input ZEL T alpine 1 X—=I A5V T
FEERT BHITT, T TEIN /dev/input T« L2 MUY TFFAD /dev/input X7 k
INEd,

Armadillo-640 ICIE1—H—XRA v FHAEEINTVWET, INSDRAYFDTYy>a/)U—RA
Ry MNZBET 2HICIE. Podman DA X—IN5 A>T+ 2ERT BRIC/RA N OS Al /dev/
input 74 LY MU ZETRENBHD £, UTIE. /dev/input ZEL T alpine 1 X—=IHh5aV T
FEERT BHITT, T TEIN /dev/input T« L2 MUY TFFAD /dev/input X k
INnEd,

[armadillo ~]# vi /etc/atmark/containers/sw example.conf

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/input

[armadillo ~]# podman start sw_example

Starting ’sw example
c0cd8b801883266197a3¢20552b0e8b6c7dd473bb0b24e05bf3ecdb581c822b9

B394 12— —XA Yy FDARY NZBUFI B D> T FHERBI

AVFFRICAD, evtest ANY RTARY NEHERTEEXT,

[armadillo ~]# podman exec -it sw example sh
[container ~1#f apk upgrade
[container ~1# apk add evtest
[container ~1#f evtest /dev/input/eventd
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 28 (KEY ENTER)

Properties:

Testing ... (interrupt to exit)

Event: time 1685517999.767274, type 1 (EV_KEY), code 28 (KEY ENTER), value 0 (1
Event: time 1685517999.767274, -———————————— SYN REPORT -——————————-

BIUSB ¥ —R— RAEZERL A YTy hFNA RZEBMLTWRIBER. BSHELRDITREELIHDET
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Event: time 1685517999.907279, type 1 (EV KEY), code 28 (KEY ENTER), value 1 (2]
Event: time 1685517999, 907279, ------——--————- SYN REPORT ----—-——————-

3.95 evtest Y Y Ric & 2HESEH

(1) SW1 DIRF Y Tya ARV NZRHEUIcEZDERT
(2] SW1 DIRTY VY—R ARV ZBREUIcEEDERT

A—H =AYy FRTREICHL T, #lL<EFZIEETES buttond & WSHEENSH D XTI, FFifl
& T6.13. Ry PF—%ik>5) 22RL TS,

3.6.19. LED ={#ERT 3
3.6.19.1. \—= R =z PR
Armadillo-640 [cEEH I TW\WBd1—H5— LED ICiE. GPIO hMEREINTWET,

A5 —7 x—AERR(LED3, LED3. LED4. LED5 (&, 2—Y—@ITEHRICAIATZS LED T
LED4. LEDb5) ER

% 3.30 LED3. LED4. LED5

M 2HR(’) A

=5

LED3 1—4— i.MXBULL @ GPIO1_I0O05 &> icHshE. (Low:
LED(7R) JHET. High: /A7)

LED4 a1—4— i.MXBULL @ GPIOT1_I008 B> icH#E. (Low:
LED(#%) JEKT. High: ST)

LED5S I1—4— i.MX6ULL @ UART1_CTS_B &> IC k.
LED(&) (Low: SEXT. High: s24T)

3.6.192. VI b =z 7R
Linux Tlx. GPIO ##tF LED R S /\(leds-gpio) THIHIT B EMTEET,
sysfsLED 72 XF7 Lo . /sys/class/leds/red
~ . /sys/class/leds/green
- /sys/class/leds/yel low

3.6.19.3. EAAE

Armadillo-640 (Cix LED NEREZINTWET, <NS5D LED K S =T, Podman D1 A —
IS AV THZERT BBRICIRA N OSAID /sys T4 LY MU ZEITRHRENHDFT, LITIX /sys
ZEULT alpine A1 X—=Ih 5DV TFEERTZHITY, SZTEIN /sys To LI KNJ)IEaVT
FAD /sys ITX TV REINFET,

[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
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Starting ’ led example’
c770t76d7714f4cceb1229be2240382bded236¢c2c51bb6b866bc0098c2ch987a

3.96 LED Zi#&% > fchD > T HEEHI

JIYFFAICAD, brightness 7 7 1 JLICIEEBERE T & T LED ORK/BIEITS LN TEE
¥ 0 EB/EAD AT, 0 LUAOIE (1~255) EBERE ERTLET .

[armadillo ~1# podman exec -it led example sh
[container ~1# echo O > /sys/class/leds/red/brightness
[container ~1# echo 1 > /sys/class/leds/red/brightness

[X13.97 LED D mRXT/iBXTDRITH
brightness 7 7 1)L Z&FHAHT Z E T RED LED OREZSRI B EHAETT,

)

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

3.98 LED ODREZRRI %
Linux Tid. LED ZH2BEDT A I VI THLSEBR I ENTEEXY, Ihz ThUH EHUTERT,
LED 7S5 ZXF 4 LI MULT®D trigger 77 A ILNEZEESAT I &lc k> TLED ORAT/ELTIC kY
HERET DI ENTEXRT, trigger THR—FSNTVWBIERMEFIUTDED TI,

& 3.31 LED bY A B

BE A%

none NUAZFRELEEA

mmc 1 microSD 2Oy hDF I EZRAZ Y FICLET

mmc2 eMMC O7 VR 7IcLET

heartbeat DMAD &S ICRT BT ZITWET

default-on FIT Linux A—RILHOSEALET, LED BARITULET

trigger 77 ML EGZHAHETEHR— M ULTWB RN HE, BEBMON ) ANRRESNES, [1H
FWTWBEDONIRED N HTT,

[container ~“1#f cat /sys/class/leds/red/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 3.99 L TW3 LED kY HZERR
UTOIAXYY RZRITITDE. DHEDK S ICRLT/ B ZITVET,

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

3.100 LED @ kY AT heartbeat Z¥iEE 9 %
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3.6.20. RTC =f£R3 %

3.6.20.1. \— K7 = Pit#k
Armadillo-640 U7 LY A L7 Ay 7IE. iMX6ULL ® RTC #gEZ AL TWET,
HtE - T LRIDRABY Rk

15 —7x— CONI3 »5IREEIR(VCCHV)#Hign, /v o7 v 7EIRRTC_BAT) At

Atttk i.MXBULL @ ON/OFF #llfflZ1T> c &N TEEXT, Ny I 7 v TERMHBIE. R
RESZERZUML TH. IMXOULL O—887—% (KXI7— 7 F) 2R L WEE
ICERLSIEE W, Fiflld '3.6.16. BRZANT 51 Z2ZRLTLES W,

3.6.20.2. V7 U = PR

FINA AT 7 - /dev/rtc (/dev/rtcd ADIVRY W T U>Y)
1)L
. /dev/rtc0

7Z—LEBDRARE, TINA AT 7 IIVERTHET S ENTEXT,

SFEMABRICOWTIE, Linux A—RILDY —XO—RICE&FNTWS KF 12 X ~(Documentation/
admin-guide/rtc.rst) Y > )L 707 7 L (tools/testing/selftests/rtc/rtctest.c) ZSR U T £ &
LYo

3.6.20.3. ERAE

dAVFF+AMNS RTC #ikSHicid, Podman OA X —I S AT F%=ERT BRRICRA M OS
BIDFINA A7 74)L /dev/rtcN ZiES ERERFIC. RTC NORZDEREEZTOHDERGEITHE
NHDFET, LUTIE. /dev/ricO ZEL T alpine 1 X—=I W5 AV T+ %ERT 26T, EEE L
T SYS TIME 6 ELTWXT,

[armadillo “J# 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/rtc@

[armadillo ~]# podman start rtc_example

Starting ’rtc_example’
025209e0d96143c2911239a8397b7002c3eaab057e031d8abb765df5707d75bd

3.101 RTC &> fch D 3> T H{EEHI

Y TFFWICAD. hwclock A¥ Y RT RTC OFFZIRREFRENTEET,

[armadillo ~1# podman exec -it rtc_example sh

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

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

[container ~J#f hwclock —--systohc (3,
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[container ~J# hwclock (4
Thu Apr 1 09:00:28 2021 0.000000 seconds

3.102 hwclock ¥ > Ric &k % RTC OEBAIRR E&EH

RTC ICHRESNTLWBRERAERRLET,

VATLERAE 2021 £F4 B 1T HOBO D 0 MICHRELET,
VAT LEH% RTC RS E T,

RTC ICRESNTVWARANERE SN TWS I ZHEBLE T,

3.6.21. Wi-SUN 7/ X Z %>

Z ZTlE. WIi-SUN 701 2DV UART THERSNTWBHEDHlIZERLET, CcDHBE. AVTFA
TEMEIT D77V —3h5 Wi-SUN FINA A TEBEZTSHICiE. Podman 14 X—I 50
VT FEERT BRICRR N OS BID T /N1 X7 71 )L /dev/ttymxcN @55, Wi-SUN &XI69 %6
DEEITRENHDET, UTIE. /dev/ttymxcl ZEL T alpine 41 X—Ih 5 AV T FZ1ERKT %8
T9,

(o R )

[armadillo “]# vi /etc/atmark/containers/wisun example.conf

set _image docker.io/alpine

set_command sleep infinity

add _devices /dev/ttymxcl

[armadillo ~]# podman start wisun example

Starting 'wisun_example
ef9aba?2f7eee4236¢ch28c1fbf5090a6f0db9d6dfe7f3a34573867¢0833dd3122
[armadillo ~J# podman exec -it wisun example sh

[container ~1#f Ls /dev/ttymxcl

/dev/ttymxcl

3.103 Wi-SUN /X R &R S fchD 2> T F1ERHI
AVTFALS. /dev/ttymxcl Z{E> T Wi-SUN F—5 DERENTEDLDICBED T,

3.6.22. EnOcean /N1 X k>

Z ZTIE. EnOcean 7/\A ZH* UART TEfRiENTWBIBEEDFZRLET, CDiFE. IVTF
NTEMET B 77U — 3 h5 EnOcean T/\1 A TEBIEZEITOcdHIClE. Podman DA X—IH
S5AVTFZERT BEICRA N OS DT /N1 X7 74 )L /dev/ttymxcN D> 5, EnOcean &N
TEHLDEEITHENSHDET, LUTIE /dev/ttymxcl ZEL T alpine 4 X—IY M5 AV T+ %=/ER
930 TY,

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

set_command sleep infinity

add devices /dev/ttymxcl

[armadillo ~]# podman start enocean_example

Starting ’enocean example
a808b491a100f9078d8¢c72a7b36966d918261413657fe054fb8d7F87b0d4b31¢c
[armadillo ~]# podman exec —it enocean example sh
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[container ~J# ls /dev/ttymxcl
/dev/ttymxcl

3.104 EnOcean T/\A XA %&#H%> fcHD A T FH1ERHI

AYFFAMNS, /dev/ttymxcl %{#>T EnOcean F— 49 DEZENTEZ LS ICBDET,

3.7.YV 7 U7 DEET
Armadillo-640 £ WEBREDY T kY 1 PR, —RIAEHARER S BANIC BT D £
oo LB L. Armadillo Base OS & WS HE OS BEBLTWS 6. V7 kD1 7 DREHT (JEFD

RAY DWW DOOHDET, RETIE. FNSDERFICEEINE Armadillo Base OS B DRA
YRMTOWTHBALTWEZXT,

3.7.1. HREVPEFRIDZHED, ARLELSTVLWWVHOD
Armadillo Base OS Tld. HHAAAMERICEVWTREICRIRAL BIEELZELETEH L TWET,

X 3.105. RERENIHEFAITZ2ED. ARERLELTVLWWEHED, (F. Armadillo Base OS #£H&RAICH
WT., BERENHEEITZI2HDEHRELBLLTVWWVWEDEFXEHIHTY,

~
APP
. J r ™
. FLf5
[ Armadillo Base 08 BISEH B E
[ Linux A—=J1 ) BIFAE
\ Ty =700
[ 5 hO—4— ADFFLR
LN J

X 3.105 AFREBEI’HEFEIZ2HD,. ARLELTLWWVWHD

BRELEC TVLNEDIRDVWTRHBEHEEZDRERB D E Ao BRTZHDICH> TR EED
BT ENTEET,

372. A—Y—=F77VTr—> a3 v DKF

Armadillo Base OS TIZEAWICZ—H -7 U4 —r 3% Podman V5T F+ ETEITULET,
FDIcs., ETEEE LT Armadillo Base OS #Ei# I 20EIZH D £t A,

Podman (&, AU YT+ %iKkZx3Y 7 U7 7THhH3 Docker [https://www.docker.com/] &
EXRNICHEBENBD £,
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Docker Hub [https://hub.docker.com/search?type=image&image_filter=official] 7% Eh 5L
BT« AMNIE2—3 0T HFAX—=YZBBULTHEIZZENTEXT,

3.7.3. OV DEKEt

A—Y—=r7Vr—2 300073 FEEGREROFRRRBO—BICRZHBIELTHEI L
LTI,

3.7.3.1. O DREBFR

A—Y—FT7Vr—ravNMtNTs07E, 3.24.1. BREV > THR{FINBZTAL I NI (2—
Y—F—IF« LI K))) ICEZEDHBERD. /var/app/volumes/ U TICERET 2DHRWVWTY,

YT FOHEMNS Jvar/app/volumes/ T« LI NVICTFZ I EATBD I EICRDET, FIRICDWT
DFMITEBRICAFREZITOEMRICTRMNLE I,

3.73.2. REIREOYS
. Ethernet. LTE. BT. WLAN R EDXRY KT—2F%0OY

—MRICREERERICL CRONLERROT, RETHER - YMBRGEOOITZALTEL
EERITITHLET,

- VIR 7ON=Y 3>

/etc/sw-versions & WS 7 7 JLHY Armadillo Base OS LICHFEELX I, <nld. SWUpdate
ICEBINTWEEY I NI 7DN—=I 3 PRI NTWE T 7AILTT, CDT771ILDOR
BEOVICESHTRLLZET, YBON—Y a3 VELHITEZIENTEET,

- A/BEEES5TH>ch
7Y IT=RRICBICHREEDNH > T BEFMCO—ILINY I ULTULERSIBEDHDTT, BT
A7 zERITBEIC. R A/BEHEESSTH I TRENKE L ED> TUXWERICKHED
MIBZBENHDDT, EES5DOETEMEL TWehZOJICEL TR ZEZEITITHLET,

¥ 3.106. BEDE DR AE) ICRIT AV REERTITDZET. RE A/B £S5 5 DE CTEED
LTWBHO ZHERTEXT,

[armadillo ~J# abos-ctrl
rollbackCurrently booted on /dev/mmchblkOp1 0
1 (A1)

3.106 REDHE DR E
QO COEFERHNSSOEIE/dev/mmcblkOpl THZZ ENAHD £,

374. DAYFRYTHALA~N—

Armadillo-640 DU A+ v F Ry I 4 —IF i.MX6ULL ® WDOG(Watchdog Timer)ZFIEL TW
ESC N

VAYVFRYTITAR—E U-Boot ICk > TEMELENETT, FEREBTYA LTV MNKEHEIZ 108
ICERESNET,
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ASHDERTIAYFRYITIAN—DFYINTERLLBDIALTIRTZE, YATLUEY
ADRELXRT,

TAYVFRYTIAN—DREZLEEIF, ioctl VAT LAD—IUEATITO ZENTEEXY, FMlARER

[EDWTIE Linux A—XILDY —XD—RICEEFNTWLWS RF 1 X > ;(Documentation/watchdog/
watchdog-api.rst) 2R U T 23 W,

VAYFRYTIAN—ZFILETEIERRTERE Ao

=

38. XY NT—UKRTE

MHETHNIE. Armadillo DY KT—U DEREXITVWET,
3.8.1. ABOS Web & &

Armadillo Base OS(U{F%. ABOS) icld. Armadillo &E2F PC »'E— LAN RICEELTWLWh
[EWeb 750Ny RNT—TDEHREP. SWUAAX—IDAVAN—ILRERITS T ENTIEE
2%, ABOS Web & WSHEEEN'H D £9, DX, /N\— 3> v3.17.4-at.7 LIED ABOS ICHE
ETHAAENTVWET,

HE, v hT7—27I1CBULT ABOS Web TEHEETZESDIFLLTOEHDTY,

- WWAN 2% E

- WLAN %7F

- BERRE BRYNT—0AVT—T 1 —ADEKTE)
. DHCP #—/\—&7E

. NAT &7
. VPN &
ABOS Web THRETE3EBRX Y M7 —JBEELSINCHH D FTH,
ZN5IEDOVNTIE 16.8. Web Ul 15 Armadillo 2ty k7 v 793
. (ABOSWeb), TRALET.

IN\—3' 3> v3.17.4-at.7 LIETD ABOS 5. v3.17.4-at.7 LIE~NT v 7
/ F=hUEBE. 7Y 7T &E>THUL avahi H—EZADEBMEN X
IH. FILEBIMENEY—EADBEFEFH NI EICKDIEEER
fc& avahi [IEHEEI LR WVKREICE> TWET, ABOS Web 77t
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ATEDLDICTBHITIFE. D avahi H—EXZHENRCEIT 2EN
HBH. UTOFIBETHEMICLTLILE W,

[armadillo “J# rc-update add avahi-daemon
[armadillo ~1# rc-service avahi-daemon start
[armadillo ~]# persist file /etc/runlevels/default/avahi-daemon

Ffe. N\—=Y 3> v3.17.4-at.7 ED ABOS (T, /N\— 3> 4.13 LIFTIOD
mkswu ——init THEB U7z initial setup.swu Z4 YA M—JLULEHZEA.
ABOS Web IC/IXAT—RMZESNTHEST. BFEHLELEA. D
HElE ABOS Web /XX T—RZLTOLSICERELTLIZE L,

[armadillo ~]# passwd abos-web-admin
[armadillo “]# persist file /etc/shadow
[armadillo ~J# rc-service abos-web restart

LTE ®EY 2 —I)LEEH UK Armadillo 2&8EWNWT, LTE €YV 2 —I)LIc LD WWAN EiTT1 V5 —
Xy M7 712 X9BBEIC. Armadillo I LAN TR Ui h 5 Armadillo Z/)L—% —& U THI
BUREWEEICIE. NAT SREBEEENRICIIDOTU & S, LTE EY 2 —)Lic LD WWAN BETYZTR
H—ERCEFR L. WLAN ¥ LAN TEG USRI SESDcT—5 %20 57 RY—ERICEELZD.,
FNontEE. 777 RY—EZXHNS Armadillo BREATERGIHET 2L S5BIATLAZBRT 256
lccFIBL a0,

UTFTl. ABOS Web £FIBUIEER Y kT —IREDFTEICOVTANUET,
3.8.2. ABOS Web N7 72X

Armadillo & PC #F#R LAN T L. Armadillo OER%EANT PC T Web 7> 0% %#&EH U o
%, Web 7Z9HD7 RL Z/X\—(TRD URL ZA AL TLZE W 1 https://armadillo.local:58080

ABOS Web (. #IERRETIEIR—YTXY RDXY NT—0 DHT7 V7 ZXAEETT .
BTy MADOSOT A ZHF LI WSS, /etc/atmark/abos web/init.conf Z{ER L. ABOS
Web O —EZXZBREFH L TLIEE W,

UTOATRIAVTFEIL=TNYIDNSDT I EADHZFHFALET !

[armadillo “1# vi /etc/atmark/abos web/init.conf

command args="--al lowed-subnets ’10.88.0.0/16 127.0.0.0/8 ::1/128"”

[armadillo “1# persist file -v /etc/atmark/abos web/init.conf

" /mnt/etc/atmark/abos web/init.conf’ -> ’/target/etc/atmark/abos web/init.conf’
[armadillo ~J# rc-service abos-web restart

Web (C##Ht:9 %5 URL ORR M&ESD (armadillo.docal) (. 2 &8 T
& armadillo-2.local. 3 &% Tld armadillo-3.local DL Sic. ESHD
NEEMICEID Y TENET, EDORARNED, ED Armadillo DH D%
DHIZEHIRTB2DONEHL WD T, EHED Armadillo TREIC ABOS

/ ABOS Web »&11E9 % Armadillo %, RIU LAN LIC#E#H S E. ABOS
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Web Z&ih g &=ld. LANICEEIP 7PRLAZEZRELT. IP 7RL X
TIEETESLDICTEIONEINWTL & 56

F . VSCode Lt T ABOSDE(Armadillo Base OS Development
Environment) 5. ABOS Web D& L T\ % Armadillo D—E % HE
L. IEE U7 Armadillo ® ABOS Web %= Web 75714 TR Z &
MHEEFET, /L. ATDE DRy hT—2% NAT [CEREL TWBIHE
& Armadillo M) A M ZRRESNEXEF A,

X 3.107. ABOSDE © O— A XY NT7—2 E® Armadillo #XF+
V9B DEREBRTHELNTWSRY Y EZ 7Yy odB2ET, O—A)
*v 77— E7T ABOS Web "EfTEa 1 TW3 Armadillo # X F v+ >
TEREIENTEZET,

ABOSDE EXPLORER
~ MONITOR

Armadillo on the network is net found,
50 scan first.

Scanning Armadillo on the network

3.107 ABOSDE T A—#Jbxy kT —7 D Armadillo X+ ¥ >~
9%

'] 3.108. ABOSDE Z{#R L T ABOS Web =M< 1 ODKR%BTEDON
TWB~Y—2%7")v9U3%Z&T. ABOS Web = Web 75V TH
CZEWTEFY,
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R

ABOSDE EXPLORER

~ MONITOR

~ armadillo.local

172.16.1.37
> armadillo-2.local
» armadillo-3.local
> armadillo-4.local
» armadillo-5.local
» armadillo-7.local
> armadillo-8.local
» armadillo-9.local
I@ » armadillo-10.local

3.108 ABOSDE %f£F LT ABOS Web Z& <

'™ 3.109. ABOSDE [cERRENTWS Armadillo ZE#9 5,
THbhbhTWAY—27%27 ) v o952 E&T. ABOSDE IcRRSNTL
% Armadillo ZE#H I 5 EMNTEXT,

ABOSDE EXPLORER
~» MONITOR
~ armadillo.local
172.16.1.37

> armadillo-

» armadillo-3.local
» armadillo-4.local
» armadillo-5.local

» armadillo-7.local

> armadillo-8.local

> armadillo-9.local
o - .
'C‘) > armadillo-10.local

3.109 ABOSDE IC&RRENTW5 Armadillo ZE#9 %
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3.8.3. ABOS Web MJ/XRA T — RE %

r3.3.6.1. initial setup.swu OER; T ABOS Web 0O« VRIS A T —REZZREL TWR WIS
&. ABOS Web #IEOY 4« Vi, "#LRIOT A V"DINA T — REFEENRRESNETIT DT, /LR
T—RZERELTLEEIL,

BaseUS

F | = %
BRITDINAT—=FEZAALTLEEZ N
e e

/SR 7 — F(HER)

] 3.110 /XA T — R E SR HE

"R A V" DINA T — REFEE T, "NNAT—R" 70— J)LRE "IKAT—RKHEER)" 74—ILR
lc. BIRRUIEWIKRT—RZAADLTHS, "BR"RIVEI) v I LTLIEEW, /XA T — NEIR5E
TEHEMNRRENES, INAT—REHFDOZT TI,
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) 85250

RAT—FogghETLELE

g1 2R—3

B 3.111 XRT— REFRE T HE

NRAT—REFZTEHHEICH S "ATAR=I" VWS UV I2I Uy IFBE, QU1 VEENE
RENETIDT, BEFEEBFRUNARAT—RZAALT"ATA V" RIVZET Vv I LTS,

ABOS Web Xt U e Armadillo AEE ICEE L TWwihid, Web 75 7HIC ABOS Web 07
VEENRRSNKT,
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) 552505

3112 071 VHEE

O« VEET ABOS Web D/XRAT—RZAHDUTERIES X, ABOS Web DOREBEICRI
NEDLD, BEREZITOIENTEET,
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WWANEEE

| ]
—
[ 2 1]

DHCPHY —/i—§E

=

SWU YR ~—Jb

K3113 by TIR—=-Y

Z8 U= ABOS Web 0O+« VEB/IXAT—RiE THEEE @EHNSE
BIBR3ZENTEET,

=

3.8.4. ABOS Web DTE#RE

ABOS Web T Armadillo DEIMEREZITS Icld. AT A Y RICKRRSND by IR—-IT, REL
TEWEBEANDY Y D27 Uy LTLIEEW, U7l )yl 33E. VY IEDOREBERNIRRS
NEXIDT, REEHE T, BEDKREABDERPRELEZIT>TLIEE W, BEDKREABZHER
FTRICE, "BERKE ZT Vv LTSV, BEEDRER—INDI VI, TNZNORE
R=ITH, ERICYA RXZ2—FHTRRENET, U A R AZ 1 —FEHATERRE LY Y
7 )y 03Bl A RAZ2—D5 xxx ZBRT B, ERTLET, OV 1V RICKRTRSN
BhYyTIR=VE ZNETNORER—VICIF, EROYA RAZ 2 —(CMX. EimAAIC, REDRE
FREBIRTENE T, REOEFREIE. WWAN. WLAN. LAN. ODZhZhICDWTERRENZE
¥, WWAN & WLAN &, ZN5DBEEY 2 —ILH Armadillo ICEH SN TWARITNIF. RRSh
Tt Ao

385 077Uk

ABOS Web TREREY NP v TZ{THR oS, TARXZa—N5 "0 7T N Z&RL O
Z7IOMLTLIEESW, OV 7T T 2L, OV VEENMBURRINEIT DT, ABOS Web 27 < I
FEDZVNDTHNIE. Web 770 ZRHL T LE W,
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3.8.6. WWAN X7E

LTE 213 U &9 5 WWAN BIEEY 2 —ILZHEHL e Armadillo D. WWAN BREZITVWET, <
DOFREEHE TIE. WWAN EFHiRREDETHRE. WWAN EHiDRE GRED Y KL XER) OFRRK. E&x
BEH WWAN EHREDREEHIFRZITS CENTEET, REEBEODOSSE. "MCC/MNC" IF. BEIX
ZERICLTL LS W, MCC/MNC BIADIEBZELU K RELTH WWAN BENEELRWEE. 55
I SIM A—RBXILFF+ U7 SIM DIFEIEF. CEROBIEEEEIC MCC/MNM ZEWELE, &
FEEEENSERSN MCC/MNC DIEZREL TLEEW, TNENDANT « —ILRICKREEZ
ABULT "BERUTRE" RIVZ2T7 Vv I 95HE. WWAN BRDREZEHRL T. WWAN BHREnE
ZRITLUET. WWAN BEREMNMTON. XY NT—JEFRHMEIL L CREB T, BlZfc>TW3 IP
7 RLRGE%Z "HED WWAN EiRBR" ICRRUE T, ' 3.114. WWAN REBEE) . WWAN
REZTO>ICRREZRUET,
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IR DWWANIEL 15 IR
EEPE BT

APN a-¥#  FEALA MCCIMNC IMSI

T——— T CHAP

IPFFLZA Y72y k=R F—F7z4 {8 —Fx—2R

S 0552552550 192.168.151  usb0

-

WWANIZEGEIERA D
WWANEGICBELBEZAALTLEEZ WL

NAT—F
FEEAR

CHAP

MCC/MNC

X 3.114 WWAN R EIE
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3.8.7. WLAN E=X%E

IR LAN £V 2 —)LZBE U2 Armadillo @, WLAN (iR LAN) BEZITWE T, COREEMH
TlE WLAN 75472 b (F#) EULTOREXE. WLAN 77 ERRA Y b ELTOREZITS
ZENTEXY, VAT VRETIVEARA Y MDEESH—AIKLDVWT, ERREDEFREERD
REDRTR. BIREAREDHIREITBRAET T, V747V NETIEARA VY NDEESICERET S
NE "BEE—RBERWTEELERT,

TIATVRREET VEARA Y MRED. TNZNICDOVWT, UTIEHRBALET,
38.7.1.WLAN FRE (/51047 EULTDRE)

"BEE-—RFBERBT"VSA7VRNEVTEBIZ"2FERI D E. 77407 MREBEDIRREN
EJo BUPITEARAI Y NIREFADIZEIE. P77 EARA Y MOREZHIBRL T EE W, £5
LiaWwe, BMFE—RZISA 7Y MNIYIDBZ B ENTETRRA, REEBDSSE, Xy hT—7
#(SSID) (&, YR RDSEFEIRL T ZEW, WLAN 77 2 ZXRA > h%Z Armadillo A6 &RH TE R
WEEIE TOURMDZEICEDET, BEFaUT«AHbE. YUAMDSERL TS EE W, DHCP & EE
(&, DHCP Z#&EiRT 5 & DHCP U—/N\—Hm5 P 7P RLAZERIBLET, BE 2FRI &, EE IP
PRLARERBDANTZ7 « —ILRZRRLET,. TNZNDANT 4 —ILRICKREBZAAL T "Eim L
TRE" RI>ZT Uy I 9$5HE WLAN 7547y hEREZFEIHRL T, WLAN EimEEzRTUE
9o WLAN £ EN TN, WLAN EHRHHEIZ U KRBT, k> TWS IP PRL ARG EZ
"RED WLAN #iRER" ICRRLET,

ABOS-WEB ETIFEHEDRY N T—VREZRGFEI DI ENAETY, REBEEHDSBICRY NT—
JIEMEAD LR, "BE" RY>E2I7 Vv I T3 AMUCRBOEFOHAZEITV., ERIFITVE
Bho BIRRUICERED—EIL WLAN R—IDHFRICH DI ANERSNET, DY X ~TIE WLAN
REDEN/ WME/HRZITS2ZENTEEFT, REUVEREICERAEZZEELZWESIEY A NS
BIRULT, "ER" R EI7Vy I LTLIESW, BEUVEREZRELIZWESIEU A MDSREIRL
T, "BREZRE" MY>Z2o Vv I LTLETV, BEULEREZHIBRUIZWESIFY A SN SEIRL
T, "SREXHIBR" RT>EIY Y LTLIEEW,

M 3.115. WLAN 7 547> hREEH) . WLAN 754 7Y hREZIT > REBZRULEX T,
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HEDWLANEGER
EERE BEET

Fv F7—2%(5SID) tFxaUT14HR

—— WPA2

IPFFLZA $7xy b=RY F—rox4 A8=T1—2A

172.16.1.107 25525500 192.168.1.254 wlan0

v F7—2H(5SID) BEaxs b

yes

WLANEGERA D
EREL:-VLWA Y F7—7A(SSID)EE|IRLTLEE W
Fw b7 —4£(SSID)

X2 UT4AR

WPA2

NAT—F

X 3.115 WLAN 7 54 7> b &EHEE

BEAEH WLAN 75147V RREZHIBRL T, WLAN 77 ERMRA > k& DERZVIMT 5ICE. "§&
EZHIBR" My >z oy LTLLIREL,

150



Armadillo-640 #E~¥ =27 )L FFR

3.8.7.2. WLAN 8]j8F (FUVEARAVNEULTODRE)

"BEE—RBRBT" 7O ECARA Y NEUTERT2"ZERT D E. P77 EARA Y NREBEERD
ERENEFT, BDULITATYMNIEREBRHDBEIE. 7747V MDOERERHIBRLTLLIEE W, 5
LiaWwe, BMEE—RETZ IV EIARA VY MNCHYIDBEZ D ENTEEFFA, REEBHDSSE, JUVY
J RLZ &, WLAN P EARA VY MNCEIDHE TR IPZRLAZAALTLIEE W, T TRY RTYRY

I, TIVEIARA VY RNDYTRYRDHEDEADLTLEE W, EARABRKEIE. 5GHz & 2.4GHz @5
‘51%%@“5%@%5§TRL’C<EESL\O MADERHZRKICERT I EIETEEEAS EFH?'-T'/*
JUiE. DARNDSBIRLTLIEE W, SSID & JIXAT—R ICAAU(BEIE. PV ERARA Y NMTHEE
7= Armadillo I WLAN F#zEft 9 2BRICERUET,

ZNZNDANT 4 —ILRICKREBZANDLT "RE" R 2T Vv IFBE WLAN 772 ZRA
Y hREZEHRL T, WLAN 772 ARA Y R ZRB L E I, WLAN 772 RRA > MRENTH
ne 77 EZARA Y MEERORE T, "REDT7 7 EZARA Y MER" ICREABTZERTULE T,

X 3.116. WLAN ZZEZAMRA Y N&ETEE . WLAN 727 ERRA Y NEEEZTo -IREEZ R
LET,
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FFiR

BEOT 72 ZAHA v MER

fEFRE R

5GHz

FUVy¥FFLR YRy bR

192.168.1.1 255.255.255.0

Lind oY

Frrii

36

{vR=7z—2

br_ap

TIORRAKRA Y FEREAN

Armadillo® 7 72 ARA » FE LTERTAE-HICHBELREEANDLT

{CFEEw
FTUw T RFLR
192.168.1.1
v S e
| 255.255.255.0
{8 PR D K
| 5GHz
TICER A Y
36

SsiD

_abDSANeb

MRAT—=F

X 3.116 WLAN 77 £ ARA > MR EEH
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PIOCBARA Y M E—ROEF 2 U T+ ARIE. WPA2 ZEEALET,

=

3.88. HEHRXRE BRYNT—=IA V=T 1 —ADRKRE)

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

BIE DB IE R

#ERA EHRRE #gRa47 AvE—-7z-2

podman0 activated  bridge podman0

Wired connection 1 activated  ethernet eth0
abos_web_wwan activated ttyCommModem
vethO activated vethO

Wired connection 2

«<» e

X 3.117 REQEHIEREE

22T, "Ry M=K & Linux DY N7 —7ERKEEKEE (NetworkManager) H\EIE
IT5IAXTI3VTY, Xy MNT—VHERICNT 2REEE DOFMIF. NetworkManager @) 7 7L v
A (https://developer-old.gnome.org/NetworkManager/stable/nmcli.ntml) Z &L 2 & W, #
MREANBZHRELCWERZERL T "REZH/E" R >E27 Vv I T5E. REAROREEHZ
=RUFXT, LAN OFEHEMUNA. DFED. WWAN & WLAN O#E#ticxdd 2 EIE. "WWAN KE" *
"WLAN E" OFREHHZBEVWWLIZSDHEHETT,

ETNZNOERKREEER CIE. IPv4 & IPv6 DZNZNICDOWVWT, IPZRLRAZBHEIDETT 5N
XLEEEZEIP 7RLRICTZNZBRUTRETEX T, PP RLADEDHTIE. T7A4IMTIEE
BEID XK TTI, Armadillo Z##t U7 LAN > WLAN T, Armadillo Z DHCP %—/\—& U TER
I35 EIE. TNSDRY MU —VHERZEREE IP 7 FLRICREL TLIZE L,
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3.8.8.1. LAN #EHRRE

LAN EHRoERAE. 774 I\T“Li "Wired conneciton 1" T3, LAN R—hZZDEHL
Armadillo Tl&, Z2&%® LAN /R— M TS T B "Wired connection 2" 8% T9, Armadillo &
LAN & WWAN &DEITIPV4 JL—5—& U GERAT 2B EIE. LAN EHEDORET IPv4 7 R |/7\¢&.
EIP7Z7RLAICEKELTTEIW, X 3.118. LAN #EHRETCEE IP 7 KL XICEREULBEE,) (T,
LAN EROREREBE CETE IP 7 RLAICKRELICREZRULET,

¥4 (connection.id)

Wired connection 1

A 4% —7 = —Z (connection.interface-name)
eth0

IPv4 Hei% £ — F (ipvd.method)
manual

IPvd 7 F Lo Z (ipvd.addresses)

172.16.69.123/16

IPv4 5 — 7 = 1 (ipvd.gateway)

172.16.0.1

IPv4 DNS (ipv4.dns)
192.168.10.1,192.168.10.2

IPvd 227 4 w7 )-— | (ipwd.routes)

IPv4 )b —F 4 &4 U vy 7 (ipvd.route-metric)
-1

1Pv6 B3 E— F (ipv6.method)
auto

IPV6 JL—F 4 » %4 U %7 (ipvB.route-metric)
-1

HE 2% % b (connection.autoconnect)

yes

X 3.118 LAN £ ETEE IP 7 R L X ICERE U EE
3.8.8.2. WWAN #£iRER7E
WWAN #FmDEf4A k. 77 4 )Lk TlE "gsm-ttyCommModem" T3,
3.8.8.3. WLAN #£t37E

WLAN EfFDERZAIE. T7AINTIE. 7540472 E—RKH "abos web_wlan". 727 XRA
> KN E—RAH "abos_web_br_ap" TY,
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3.8.9. DHCP % —/\—&&%E

XYRNT—=OA =T x—AZEIc, BHELEXY N T7—2 LT Armadillo # DHCP H#—/\—¢&
UCEMESEZREXITOENTEZXT, EHRBEHD DHCP b“ N—1EHRZz. BHHEHLIHLDO"IRED
DHCP &3R"ICRRULE 9, DHCP Y —N\—DREZEIKT 255E. "DHCP EBBRAN"HICEKENE %=
AAUVTRERERY>ZI Yy LTL TV, TR 3.119. ethO 50‘@“6 DHCP H#—/\—Z&7E, Ic.
—2%H®D LAN /R— K (eth0) ICW T 2R EZIToIERREERULET,

B1E ODHCP1ER

IP7FLZA YTy b2RY DHCP Y — A HiE A==

DHCP1E#H A A
{28 —7x—2
eth0 172.16.1.128/24
DHCP Y — R 3

172.16.1.10

—

172.16.1.254

DHCP Y — Z i
24h

BRIOSAIzh, S OBAIEmE D IFT <& L@ : 24h, 30m)

X 3.119 ethO I£x¥9 % DHCP H—/\—&7E

fe&EZIEX. LAN /R— D 223 % Armadillo T, #n2hd LAN R—hZ2E27%42% LAN [T U T,
FhZ2ho LAN kT Armadillo # DHCP t—/\—¢& L;TLFH@'%%A Et\ ethO & ethl LT
DHCP —N—8E%{T> < E&\W\, DHCP H—/N\—%E%ZHIRT BIciE. "IRED DHCP IEHR" 0 —
BTHIRRULWEREZRBIRLT, "HIR"NY>Z 27Uy LTLIEE W,

3.8.10. NAT R=E

DOFREBEMETIE. IL—F —RBETDIXA VT —7 2 —ARE &, Armadillo Z##t U 7c LAN £D
%%ﬁﬁﬁ@/‘l’\ RTAT—FT AV IREZITOIENTEXT, Armadillo Z LAN ¥ WLAN & WWAN
EDETIL—F—E UL TERY 25EF. NAT REDI LA VT —T7 1 —X%Z WNVAN DA V5 —T £ —
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AICERELTLEE W, 2L T, LAN ¥ WLAN Eo#gs%x. WWAN ER UM vy —x v M —
IN=EUTRARULIEWGSRIGE. R—KT7AT—FT o VIREEFE>TLIEE VN,

3.8.10.1. NAT ¥&=&E
IW—5 —HEBEETDIEA VI —T 1 —AREZTHRAET, "® 3.120. LTE =% EHXA T —Tx—2R

ICIBEURERTE) T FBEAVIT—T 1 —RIC ppp0 2IBELICBEDEEZRULED,
HIEDNAT R E B R
kA »R—=T =R

ppp0

NATIEHR AN
BEA 2 —TF7—REFIRLTL a0
AR —7z—2

ppp0

X 3.120 LTE &3%8%A VI —7 1 —RICEBEUVREERTE
38102. R—bk7xT7—F 1 VIRE
REAVI—TI—ATEIL, R=KTAT—TFT o VIR EEZEBHRTEEIT, ®3.121.LTE 5D

RENTY MIHTER—NTAT—T0 VIRE IT. RIEAVT—Tz—X ppp0 ICDWVWT, R—
N 8080 HFFED tcp NT Y R EIR—KNT7AT—FT o4 VI T 2REZToIREBEZRLET,
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BEOR—F 747 —FT4 IR EER

ZES»%—7 Fob EfER—F 2 I —
=2 an #5 RETFLA FES

® pppo tep 8080 192.168.1.100 80

R=bT7xT—T4 > TERAN

et St m—R
| vethO

7o ko
_ tcp

Tingr— &S
8080

BRT FL2R
192.168.1.100
TR — &S
80

3.121 LTE B 5DRE/NT Y MIHTBIR— T A T—T 1 VT&E
3.8.10.3. VPN &7

Armadillo ® VPN ERREZTVWE T, COREEETIE. FIEAR®Y VPN 751072 N DRE
774, RAEADIHEELBOREEZITDIENTEEY, VPN EFRZHREL TWhIE, REDES
REHRRULET, REOERKREBRTRBICH S "HEi" My > & "UK" RY > T VPN ERDERE
Yz TR A E T, VPN 754 7> hE. IRE OpenVPN [https://openvpn.net/community/] Z
/—ﬁ_ I\ L/T\/\i-g_o

MY 3.122. VPN &RE1 (. VPN EfiREZ T > IcihREBZRUE T,
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FFiR

WAEARIE, "I RBENRT—R" & "HAE" OEE5 N —HZERTEEXT,

B DVPNEFIE R

:%E4 © vpn-connection

BewriRAE . B

IPPFLZA Y$FEy b2ARY

SR 255.255.255.255

GCID GUID G

VPNEFIFERA S

VPNEEICHBELFHREAD LTI ES W

RIEH
vpn-connection

A
OpenVPN

SRET 74 I(ovpnZ 7 AIL)

FEEAE 7 T AL

FrIVEER | R .t

il

F7 VR | SRR ey

BIFANDIAT—F

BICART7—FERELTWEHBERANLTLEZ L

X 3.122 VPN &*E

FRRL/T A "EERR

' DA, ovpn 7 7 A ILICGERAEPEMEDAINTONE, ZNSDT 7ML ZIEET 20EIFH

DFEEAo
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ABOS Web (&, VPN ##i% XE T SHRIC abos_web_openvpn & WS ZRID DY T+ % BEMICHE
BU. 2OAYTFTVPN IS4 T7 Y hNERITUET, VPN EREEEXETI DRICIE. ETRIE%E
ROV ERRULET,

B#EH VPN REZHIFRL T, VPN Bz VIl d 5Icid. "REZHIR" R >z2o Vv I LTLE
SY A

38.11. RE—&
REEE T > L REORIEREE, RETLICKY) > T—BRRUET,

3.9. ABOS Web Zh X914 X953

ABOS Web TIRUTOERICOWTEERBEETHELICHDZEAL TARINAXTEHIENT
ISR

- OJE&R

- AYFOIT7 A AVER
CANYTYARI

- favicon EIf&

de s
- B=X

- AZa—DERIRE

ABOS Web Z BEHRDRMEREMICHEMATIHEE, BAOATERICEET LWL SBREVGH
TEEY,

ARAIRA G, "REEE TISIENTEXT,
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NZREV1 X
05+ vEEnad

OO@EE&RPNGT »TILAMBETT w JO—RTEZEY)

Armadillo O S
Base
HRENTLEEA

My s

VEEGPNG I PTIL3AMBET 7w JO—RTEET)

BRENTNEE A

CRAS
‘ABOS Web

favicon7 v JO0— R

favicon@i(zip7 7 T )L 3MBE T 7w FO— R TEFET)
favicon [CDWT

BIRENTUEEA
HS—ite—2

NS5 -8R
®@ FIANWROF=D0 SO FLT0O FFa3I

TwiO—REIC, 9CCBEEMRBEINEVESE TS0+ rvwa
EHIFRL TS EE L

AZ1-REEEETS

FIAFIWEET

& 3.123 ABOS Web D Hh X5 Y1 XE&TE
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- OTJE&
O74 o R—=IPHFHR/INZAT— R EREHE TRRSNDERTY, 771ILE&ER, 22y U0
T7y7O0—RUEWEER7 7AILEERLTLES W, 74—V ME PNG OAT, 771
A4 XIE3MBOHLDETTY O—RTEZXT,

- AYFOT7 A I VER

EEAELICEICRRESNTVWBERTT. (77 ERR 22Uy LTF Yy 70— R UIEWE
BT FAILEBRLUT SV, 74—< v hE PNG OHT, 77 LY+ Xl 3MB DHD %
<7y 7O—RTEET,

- ANYTIALRI
BEELICEICRREINTVWEIXFEINTY, 24 XFEXFTAANTEET,
- favicon EHf&

Web 720505 TR EICNSLKRRINDBEURTT, favicon BRI T DELE% favicon T«
L7 MNUICREL T, favicon o LY MNUCE zip BEfELIzHDET7 Yy 7A—R UL TLIZE L,

% 3.32 HE 9 % favicon Ef&

T71I%& 1 e 8 e
android-chrome-192x192.png 192x192 AX—hK 7 #* > DR—ALIT Web R—
VZEMUKICERINET,
android-chrome-512x512.png 512x512 Web R—VZFAWRDRTZY
VaBEEICERINET,
apple-touch-icon.png 180x180 AX—hK T #* > DR—LALIC Web R—
VZEMUKICEREINET,
favicon-16x16.png 16x16 Web 72U cERINET,
favicon-32x32.png 32x32 Web 7204 T¢ERINET,
mstile-150x150.png 150x150 Windows TX % — NEIHEIC E > 1ES
Ufc & ZICERINEY,
- BRE
5 BEOHNSEIRTEXT,
- X221 —DRT%

BELICHIAZ1—DRREGZEET D, XEFERRICTEHIENTEXRT, 'XZ1—-1HBZ
EEITZ 27V v 7L, BERAR—IANT>TLLSE W,
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X-Z1—1BHOZES

ERICLEAZ 1 —BRIERTICEDET
BHEHAL by TA—T

W FR—3
EE&1MDEEE

Ry FAR—=IARENFET,
IEE%2: WWANEEE

WWANERE
EE#2M:HE

WWANBE TERE I DOOREMTRET.

3.124 XZ 1 —XFEHMHE (—HB)

BXZ1—THEAEHAZEETHIENTEEY, HERZZEWICT B EZDAZ 1 —(FFFRR
ICBEDET, ANMUDSER=ITED "XZa2—%FKE 27V v 7 ULTLLIEE W,

HEPAZ 1 —DZEFEE., 9<IC Web 777 HEEICKRENBWESIE. BEWLD Web 7F 0
DERETTF vV IYa1DHIBRZET> TLIEE W,

EEFETRIE. THRIVA AEBEEEENICT S 27Uy I TDENRITA XEBEMNIERRICKED
FNUEARINAITERLBDET, BEFROREITRIC ABOS Web ZHMAADIZEICEITLT
a0,

Armadillo R® /etc/atmark/abos web/customize disable 7 71 JLZHll
Br92E. BUOARINAXBEANKRRINDLSITHEDFT,

=

3.10. Network Time Protocol (NTP, Xy kDO —% - 541 L -
ZOK3JL) OFRE
Armadillo Base OS TI& chronyd Zf#>TW&d,

FI7A)NDEBTE (FEHETZH—/N—1E) (E /Llib/chrony.conf.d/ (cdh D . ZEHI|C /etc/chrony/
conf.d/ D7 7 A ILEFHHAHAETT, /etc/chrony/conf.d/ T« Lo KUIlC /lib/chrony.conf.d/ &R U
T77AINEBDERET FAINZBEWVWTHELZET, T7AINMNDT77AIZEZRERVKDICHEDET,

Bz L. NTP H—/X—DHEIL servers.conf [CERE SN TETITDT. TET BRIL/etc/chrony/
conf.d/servers.conf [CECEH LU E T :

[armadillo “J# vi /etc/chrony/conf.d/servers. conf (1]
pool my.ntp.server iburst

[armadillo ~]# persist file /etc/chrony/conf.d/servers. conf (2]
[armadillo ~1# rc-service chronyd restart 9
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chronyd | * Stopping chronyd ... [ ok ]

chronyd | * Starting chronyd ... [ ok ]

armadillo:™# chronyc sources 0

MS Name/IP address Stratum Poll Reach LastRx Last sample

~? my.ntp.server 1 6 3 2 +88ms[  +88ms] +/- 173ms

3.125 chronyd @3> 7 « 7 ODEEH|

AV 740774 ZERLE T,

77N ERELXT,

chronyd —E Xz HBEEL XTI,

chronyc THUWH—N—DEHRAINTWS I L ZERLET,

(-~ )

NTP DFR7E(E ABOS Web > Rest APl Z{£E>TIT5 2B TEXT, #Fifllld. 6.8.5. KFAIHRE
BXV 76.8.6.8. Rest APl: RXIDREI ZZRL TSV,

3.11. Armadillo Twin Z{&Exd 5

Armadillo Twin ZFIB U7 /\1 R ERBE%Z R 515 . —E Armadillo Twin &3 L Wz
< 2EEEITITHULET, Armadillo Twin (&, ﬂ1a|\7’(7)lx? B\l e, 3y AME
ETE2TOMEZ SRV ZIENTEEXT, £, NFAT7ILHFORERNRIE. ERIOBRETS
VICHABRES|EHWTHETZZENTEET,

FEME Armadillo Twin 2—H%—~Za27J)L "7hHhovbh - 2—H—%E/RT %, [https)//
manual.armadillo-twin.com/create-account-and-user/] & CHEFEZ L T2 E LY,

3.12. ABOSDE I &5 77V r—>a v ORHE

Z Z Tl&. ABOSDE(Armadillo Base OS Development Environment) IC&k 257 77U —> 3 > H
FKOPE L ABOSDE TR TN 2E& 70OV 17 NOEWCDOWTERRBBLED,

ABOSDE (& Visual Studio Code lcf YA N—)LTCE2HEHAI VRT3 T9, ABOSDE %
FRIZIET, AT FHFROCAVTHFEHEHARE 7 7MILDOERKR. VT FRICE T Z/I\y T —
IDAVAN=)b, AVTFHNTENETZT7 TUT— 3 VEAEOEFREZ T RTVSCode NTITS T &
MWTEFET,

ABOSDE Tld. UTO&SB 7 IV r—yavaERETDIIENTEET,

- CUl 77—y gy

- CEB7Z7Vr—yay
3.12.1. ABOSDE OGS

% 3.33. ABOSDE OMIGERE IKRI LD, P77V T—2a VyBICHIGL TWSEENRRZD XY,

% 3.33 ABOSDE OMIGEE
F77ZVIr—>avoEs FEHEE (GL—ALT—7)
S . YTRTUT
CUr7Z7Us—>3yv Python
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FZUs—>avoEs EHEE OL—4L7—9)
CEE7Z U —yay =%

3.12.2. ZRT 5RAFIROEDER

EDESIBTTVT— 3 v ZRE T HMICE > T ABOSDE [T L 2HAEFIENEZD XY, X 3.126.
SRIDARFIROEZERY 5N, 22ElC. CEEPRAFK IS 7TV Ir—ravicBLIcEZS
BULTLIES W,

[ ABOSDETHI®T S ]

C BEREERTS?

Mo

C BEEICLAFTIVr—iay
M I~

frcul 77 )r—avmmsEl~

X 3.126 SR9 2BEFIEOEZEIRT 37N

CU r77v4s— - RI—Y—
=

- BEZEEBLEWI U= a v ERELRZW

- NZaTZIOSRE

- BI3.CUl 77V Tr—ya v =R
B IV5— . oWRI—Y—

- CEBTRWVWEERRTELBWIZ 7V T—yayz@RLEW

- BHEOCEZBICE>THES N IV —Y 3% Armadillo TEIfES
BizW

- AREEICHKND S

L NZaT7IOSRE

o

v O
\ B

- 1314.C BRI &LBd 7TV T—r a3 v ORHK 25K

3.13.CUl 77U Tr—> 3> ORFA

ZZTRY IRV TRE LY Python ZfE>7c CUl 77U T —2 3 Y ORFEAEZBNULET .
RAEFIEE LTz )LATY T & Python TRUTH B, Y zI)LAY )T K DFEDEITHA
LET,

3.13.1.CUl 77V o= 3 vHEEDRN
Armadillo BFIC CUl 7 7V T —> 3 v Z2HEIT Z5EDORNISUTDXISICED ET,
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BAFEBAIARSIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty b7y 7

&

T Ir—2a VR

( )

BAFESE TBFIC
)Y —ZRRDOEIL R EET 3

{ BMANEZRAH }

N J
X 3.127 CUl 7 7V o —> 3 VAEDOFHRN

3.132. ATDE LTty b7 v/

Tl RAAER®BIEDO ATDE LTty b7y 7FIBICDWTEHBAL T, ATDE ZHEWLTRRL
Bald. klic "3.3. AFEDEm ZZRU T ATDE XU, VSCode Dty b7 v 7ZETLTLIEE
(A

3.13.2.1. 7AY = ¥ b DER

VSCode AR > ®d [A600] 15 [Shell New Project] ZE1TL. ®RRahd7T 1 L7 b UERE
ENST7AYVII N EFRETZTA LI M) ERBIRLTLKESIW, ETT2EHICIFRICKRRINTV
=AFRY LT EE W, Python ®H&EIE [Python New Project] ZETL T ZE W, &
BEEERIRTZE, 7JOVIIMNEEANTZYA7AIDNERRINDZDT, FEO7/OYV I MNE%
AAULTIVI—F—ZHL TSV, I TlE IR—LT LI KNJUETIC my project & UTREF
LTWET,
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v CREATE NEW PROJECT
v A600
Armadillo Setup New Project
C New Project

Python New Project

Shell New Project

> A6E
G4/X2

3.128 7OY U b ={ERT %

Project name

my_project

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

K3.129 7OY 1Y NEAEANT S
3.133. 77V —> 3 VR
3.13.3.1. VSCode D)

Z Tl EBIC Armadillo ETH Y LT 75—y a v xiE I dIa0FIEESHRALET, 7
AYz 78T L7 NUABENL VSCode ZiHEEIL £ J

[ATDE ~]$ code ./my project

3.130 VSCode T my_project ZiLENIT %
3.1332. 74 L7 MUK
7OV MCRETROTALIRUDNBDET,

capp: P U= 3DV —RATY, Armadillo TIEEILRULEZ FU T —2 3 h /var/app/
rollback/volumes/my project [COAE—&NFE T,
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- requirements. txt : Python 7OV 7 MCDAFELTED. DT 7AIVICEREHL/N\y T —
Vi pip ZERLULTA YA M=LENET,

-config : REZ7 7 AN TY, BT F7AIDRETDHDRIUATOELDTY

< app.conf: AVFFDAV T4 TY, BHARICOWTIE T6.24. VT FEEREI 71/
ZERT 51 2SR ULTLLIEE L,

. app.desc : SWU A1 X—IH4ERKT ZHD desc 771 T, BHERNBICDODWTIE 6.4,
mkswu @ .desc 7 71 ILZMRET %1 ZSRU TSI,

. ssh_config : Armadillo N®D ssh #EftlcER L X9, 3.13.6.2. ssh EfGICERT D IP 7 RL
ADHRE) ZZRU TSV,

- container : AV T K 2RITIBAVTFDRET 71ILTT, packages. txt [CEEEHSNTWDS
IRYT—=IMA Y ARN=)LENET, Dockerfile ZBEZERET S & HARETT,

T7AINNDAYFTFAV T« (app.conf) TEYTILZAT U T ~DFEIF app @ src/main. sh
F 713 Python DA src/main.py ZETLETDT, UR—LADPRERBESICIVYTFOIAY T4
HEELTLLEE L,

COYVTNTTIVT—r 3> CPU & SOC Mm% /vol data/log/temp. txt cH/JL. LED4
ZRBSEET,

3.13.3.3. ¥IARTE
ERE TIFEIC Armadillo & SSH TE# T 21 H OMER L AFRBROEMZTVET,
ER L 7AY 7 b7 LI M UNBEIL T VSCode 2B L T RE L\,

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

3.131 MIHAREZ1TS
VSCode DAL > ® [my_project] 5 [Setup environment] ZEfTUE T,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.132 VSCode THHIREZITS
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BIRT B &, VSCode DTFHICUTDLSBY —IFILHRRSNET,

TERMIMAL

3.133VSCode % —=7+)L
CDY—=ZFINETUTDODELSICAALTLIES W,

* Executing task: ./scripts/setup_env. sh

Generating public/private ed25519 key pair.
Enter passphrase (empty for no passphrase): (1

Enter same passphrase again:
Your identification has been saved in /home/atmark/.ssh/id_ed25519 vscode

(B8

* Terminal will be reused by tasks, press any key to close it. (3

3.134 SSH HDEELERT 5
IRATL—XZBELET, ZELHRWERIXMAHBAANETT Enter ZHUE T,
1 TIRRT7L—X%EHREUIBEIE. BROEOBEANDLTLIEEI WL,
I TAMEBRDFTF—%HTEI—IFILHEHUE T,

00

IRAT L —XEZRFEUREBEIE. 77U —Y3>v% Armadillo NEEET SFIC/IKA T L —XDAS
HERHSNBENHDET,

ssh DL $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
ICFRFESINTWEIOT, 7OV I b2y Y7y 79 %k $HOME/. ssh
ERELTLEZ W,

31334. 77V r—ayRTAIAVTFA XA —IJDERK

Armadillo E 7 75—y 3V ETIT 50OV TFAX—IEZERLET, T TERU
AVTFFAA—VE SWU £ X—I%FEARALT Armadillo N1 Y X M—JL T 376, Frilc 54.1.
SWU 1 X—Y DR #SBLT SWU OHHEEREEIT> TLIEE 0,

AVTFAA=IDERE LV SWU 1 X—=JDEKH VSCode TITWET, VSCode DENRA YV
@ [my_project] 5 [Generate development swu] ZE1TUE T,
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my_project

() Information

App run on Armadillo

App stop on Armadillo

Generate development swu >
Generate release swu

Setup environment

3.135VSCode TAVTFA A—IDERZETS

AVTFA A= DERITE U IES CEED DD D EF, VSCode DY —IFILICUT D& S5 IR
SNBDEAVTFAAX—IDERBITET TT,

AVFFA4 A—% . /swu/my project. tar ICIRTELE L7,
./swu/app.desc D/N—avE 1 H5 2 ICEBELE LA,
./development.swu Z{EEX L F L 7=,

ki Armadillo (C ./development.swu A4 YA M—JLLTLKEIL,
* Terminal will be reused by tasks, press any key to close it.

3136 AT FAA—IDERTET

EB LTz SWU 4 X—J(d my project T« L2 kU TFIC development.swu &WS 7 71 L& THRRE
INTWET,

3134. A7 DT« AN JE21—Y3Y
ERT2IVTFOFAANIELI—YavEUTOERD TS,

T4 AMJE 21— . debian:bullseye-slim
=

3.13.5. Armadillo ICEEXT 5T LI NU RO T 71l

QYT FAA—TBBNE, MTFIRRT 74 LY hUBT 71 L% Armadilo IR L E T, 22 TR,
70OV 1T h&IE my project ELTWET,

Armadillo ICE%X9 37 L 2 - my_project/app/src
KN)ROGZ71I)

3.13.6. Armadillo Lttty ~ 7Zv
3.136.1. 77V =y aVERTHIAYTFAAXA=IDA VA M=)

r3.1334. 77U =3 VyEFRAIYTFAA—=—IDERM, THEB U/ development.swu %
13.235. SWU A/  X—=Y DA VAN—=)by ZZBUT Armadillo N1 VA R—=JLULTLEE W,
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A4 YA N—)LZICEE T Armadillo AEREILE T,
3.13.6.2. ssh #Ei#KICHERT S IP 7 RL ADETE

VSCode £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web H'&}
ELTW3 Armadillo D—EB%ZMZE L. FEE LU Armadillo @ IP 7 KL X% ssh #EGICERT 5 &
MTEXT, /2L, ATDE Oy kT —2% NAT ICERE L TWSHEEIE Armadillo h'J X M ITERR
SnFEtho

¥ 3.137. ABOSDE T O—AJ)LxY hT—2 LD Armadillo ZXF v+ > 9%, DFRBETEHDLNLTW
BRY>VEV )Y IFTBHIET, O—HILRXY NT—2 T ABOS Web AEfTEnTLW3 Armadillo
ATV VTBHIENTEXRT,

ABOSDE EXPLORER
~ MONITOR

Armadillo on the network is not Found,
s0 scan Firsk.

Scanning Armadillo on the network

X 3.137 ABOSDE T A—A)I Xy hT—2 LD Armadillo 2XF+ >3 %

X 3.138. ABOSDE %#{£FH U T ssh ##IcEFEI2 IP PRLAZERET 51 DRBETHOLILTWL
HEY—0%7)vy095ZET, IBELR Armadillo ® IP 7 RL X% ssh ##EICERT D IP 7RL X
ICERET B ENTEET,
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P
ABOSDE EXFLORER

~~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.138 ABOSDE %= {E U T ssh #&iiticERAT % IP P RLAZRET %

M 3.139. ABOSDE Ic&RRENTWS Armadillo ZE#9 251 OFRBTHLNTWSEY—7 %7
Yy 9% ET, ABOSDE ICRTRENTWSD Armadillo ZEH I B2 EMNTE XTI,

171



Armadillo-640 #E~Y =27 )L FFR

P
ABOSDE EXFLORER

“» MONITOR
~ armadillo.local
172.16.1.37

armadillo-2.local

armadillo-3.local

armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.139 ABOSDE lcRRENTW3% Armadillo ZE#H3 %

ATDE ®xw kT7—7% NAT ICEREL TWBIHEY. ABOS Web Zi£g) U TLWRWEEE, ABOSDE
D) X M Armadillo FRRESNBWSEEIF, 7OV 7 T LI MJICA>TW3 config/ssh config
T774INERELVUTIP PRLAZEEZHEZ TSI L,

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

Hostname x. X.X.X ‘,

User root

IdentityFile ${HOME}/.ssh/id ed25519 vscode
UserKnownHostsFile config/ssh_known hosts
StrictHostKeyChecking accept-new

3.140 ssh_config ZiRET 3
(1) Armadillo D IP 7 RL AICEBEEZ TL LI W,

Armadillo Z#J8{t LIziBEY. 70V 7 b %%E179 S Armadillo 2%

Z1cBE&1E, 709 27 KO config/ssh known hosts ICRTFESNTWLWBA

BT Armadillo ZF#MTER<CAED XTI, ZDHEEIET7 71 ILZHIBRT
= %h\. TSetup environment; ¥ X7 #BEITLTL LI,
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3.1363. 77U Tr—avOxET

VSCode DENRA > D [my_project] 55 [App run on Armadillo] #5479 %&. 77U —> 3
>H Armadillo NERX SN TEH LT,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.141 Armadillo £t 77U —> 3V %#ET79 3

VSCode DY =X FILICUTDX Yy E—IDNRRSNBD I ENHDET, INDBRRSNIIFEIL yes
EAADLTTE W,

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

3.142 RTRICRRENBAvE—Y

P77V Tr—2 3> % T 9 BIcid VSCode DERA > D [my_project] h5S [App stop on Armadillo]
ZERITLTLIEE W,

my_project
() Information
App run on Armadillo

App stop on Armadillo

Generate development swu

Generate release swu

Setup environment

3143 77U —vavERTY S
3.13.7. YU —ZARDEI R
ZITRERLET7UTr—va>yE2 Y U—ZRELTEIL RS ZBEDFIRICOWTHBEL T,
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VSCode DENRA > D [my_project] h'5 [Generate release swu] #3179 %&. UU—XRDT7
TV5—=23 > %5A7E SWU A X—IDMERENEX T, FEFHIIC 5.4.1. S WUAX—IDER, %2
FBLU T SWU O EZ T > TSN,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.144 JU—RIREEIL RSB
3.13.8. HENDEEAH

ERR LT SWU 4 X—3E my project T« LI MUTIC release.swu EWS 7 71 IILEATHRESIN
TWET,

D SWU A X—=I% 13235 SWUAX—IDAYVAN—)l; Z#Z&BULT Armadillo N> X
N—JL9g % &, Armadillo BEIRICTZ U Tr—Ya v EHEEULET,

3.13.9. Armadillo FO YT F 14 X—Y DHIER

deve lopment. swu F7cld release.swu & Armadillo A YA MN—I)LTEZZETRES NIV TFHA
A=V %HIRT B AHZEIE. 76.2.3.1. VSCode "5ETd 31 ZSRULTLEIL,

314 CERICKLD 7TV Tr—>a3 >R
ZZTRCERBILLZTIVI—Ya vREOAERZBNLET,
CERHICEBT7ZTVI—ya vRARRBRTRICETREFZ LY —Z2WRELTWVWET,
- BEIED C SEBICEL > THESI N7 7Y r—Y 3% Armadillo TEHES E 1z L)
- CEBRETHRWERRTERWI IV =y 3y zRAE LW

FRICHETIEFEST, ARIZTFZIIIT—ya vz )LRIY 7K Ffld Python TEIRAEE
N

EL;E 13.13.CUI 77U/ —3 2 S OB%, £5BL TS N,
3.14.1.C EBICLD 77V 5= 3 VHEEORN

Armadillo @IFIC C BFEBICL B 7TV ITr—2a v ZRE T IEEORNIEUTOLSICED XTI,

%
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BAFEBAIARSIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty b7y 7

&

T Ir—2a VR

( )

BAFESE TBFIC
)Y —ZRRDOEIL R EET 3

{ BMANEZRAH }

. J
K 3.145 C EBlc £ 37 7V —> 3 VKON
3.142. ATDE LTcoty b7y 7

Tl RAAERBIEDO ATDE ETOtYy b7y 7FIBICDOWTEHRAL T, ATDE ZHEWLTRRL
Bald. Kklic "3.3. AFEDER, Z=ZRUL T ATDE XU, VSCode Dty b7 v 7ZETLTLIEE
LY,

3.142.1. 7Y =V NDERK

VSCode DERA > ®d [A600] iS5 [C New Project] #317L. RIREN 27T« L7 M UERE@ED
S57AYVIVMNERETDZTALIMNIERBIRLTLIZES VN, RTITZEDICIFHICERRINTWS=
AR Vv ZBLTLLIEIW, RELEZERIZE, 7OV MNEEAANT R 7ATNERREIN
DT, FEO7OYV IV MNEAZANLTIVY—F—ZHLTLESI W, I TlE. R—ALFo LY
NUETIC my project EUTREELTWET,
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\» CREATE NEW PROJECT
A600
Armadillo Setup New Project
C New Project >

Python New Project

Shell New Project

A6E
G4/X2

3.146 7OV ¥V N Z21ERRT %
Project name

my_project

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

3.147 7OV hEEANT B
3143. 77U Tr—a vRHE

3.14.3.1. VSCode Di#2El

Z 2Tl ERBIC Armadillo ETH Y I TF 75—y 3 v RE T IS0 FIEEHRALET, 7
Oz b7 L7 NUABENL VSCode ZitEIL X9,

[ATDE ~]1$ code ./my project

3.148 VSCode T my_project Z{£EIT 5
3.1432. 7« LV MU
7OV MCETROTA LI NIUNBDET,
capp: BT LI NYDFHBIERUTOED TY,
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csrc: 77N —3>DY—RT77A4I)L FRERFH c) & Makefile ZECEL T 2E LY,
- build: CZICEEBURETT7 70 I)LH Armadillo L TEITENET,

- Llib  HESATSVORR/INRELTZDTA LY NI EEELTWED T, ZZIicESA17
Y (LERFH s0) ZERBEI DI ENTEET,

- config: FRET7MILTT o BT 7AIDERETDEDIEILUTOEEDTY

- app.conf: AVFFDAV T4 TY, iHABRICDOWTIE T6.24. OAVF+HEEERET 71/
HERT %1 ZSBLTLESIL,

. app.desc : SWU /1 X—IZH4ERT ZHD desc 771 TT, BHERNBICDODWTIE 6.4,
mkswu @ .desc 7 71 ILZRET %1 ZSRU TSI,

. ssh_config : Armadillo N® ssh #fEICER L X I, 13.14.6.2. ssh EfKICERIT S IP 7R L
ADHETE, ZSBRULTLEET W,

. container: AU RNEETITBHAVTTDOERET 71ILTT, packages. txt [CEEHINTWDS
YT —IMA YV ZARN=JLENZET, Dockerfile ZEIERET ZEHARETT,

F7AINOOAYTFOAV T4 (app.conf) TlE C SEDHEIL build/main ZR{TULEIT DT,
R —LDREBERIBRICAVTFTOIAVY T4 THEEBEL TS W,

OBV TIVTFTIUT—3viE. CPU & SOC DEE % /vol data/log/temp. txt (CH L. LED4
EFRRITET,

3.14.3.3. YJHAERE
HEARTE TIEEIC Armadillo & SSH TR I 27O DMER E NFBOERZITWET,
ERRLEEZ7OY I N Ta LY NUAEENL T VSCode ZHREE L T EE L,

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

X 3.149 #IHAREZ1TS
VSCode QLR > ® [my_project] 5 [Setup environment] ZEfTUE T,
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my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.150 VSCode THIHAREZITS
BRI B &, VSCode DTFHICUT DL SBY —IFILHRTRSNET,

TERMIMAL

Bl Executing task:
_ i

tdU atmark@atded

3.151 VSCode % —=7JL
CDY—IFIETHUTDOELSICAAL TS,

* Executing task: ./scripts/setup_env.sh

Generating public/private ed25519 key pair.
Enter passphrase (empty for no passphrase): (1)

Enter same passphrase again:
Your identification has been saved in /home/atmark/.ssh/id_ed25519 vscode

(B8

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

3.152 SSH AD#EZ&ERT S
JRZATL—REBRELET, ZBELAWESXAEHANET Enter ZRUE T,
1 TNRRTL—XZRELHZEIR. BROLOBEANL TSIV,
CCTAMEEDF—ZHTEI—IFILDFHL KT,

00

INAT7L—X%EZREULHEIE. 77U —r 3% Armadillo NEEX T BFIC/KA T L —XD AN
EROENDZENHBD XTI,
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ssh D $HOME/. ssh/id ed25519 vscode (& id ed25519 vscode. pub )
ICFRFESINTVWEIOT, AV Y hZ/\y Y7y 79 Bk $HOME/. ssh
ERELTLLEE W,

3.14.3.4. packages.txt DEE A

ABOSDE TldaAYTF+A X=X\ T —I% AV ARN=)LT B=6HIC container T« LIV KNUICH D
packages. txt Z{EF U X9, packages. txt [CEEEINTWB/\y T —IJd "apt install" ¥V RiZ k>
TAVTFAA=JILAVAM=ILENET,

C EEIC L D2HHEDIBE. packages. txt (T [build] EWS IRV EELH I D ET. EILREBOHIC
FERT 2/ Ir—I%ig Ejéutb\ﬂj;&ia—o

¥ 3.153. C E2BIc L 2FFICH T B packagestxt DEZ A, IC C SEBICLZHEDBEICHITS
packages. txt DEZADHZRULET, < Tl N\v T —I %% package_A . package B .
package_ C & UL TWET,

package A
package B

[build] @
package C

X 3.153 C SEIC LK 25HICH|T 3 packages.txt DEZH
(1) CDOINIVBBED/INy T —JFEI REOMITHERINET,

LEEDFIDZE. Armadillo ETETINBIRETIE package_A . package B DHMA VA ~—)L
2. package C g1 YA r—ILanFxE A,

"[build] package_C" ® &SI [build] DEICHTET I, —TT/NyI—IZZ2E & FHERFE
ADTTERBLIZE W,

3.14.3.5. ABOSDE TORREICE [T B ili#y

Makefile & app/src ETICEEEL TLEE W\, app/src E T D Makefile ZFBW\\ T make AY Y RN
EITENEJ, ABOSDE TlE make AX Y ROMITHIHL TWET,

app/build & app/lib RO 7 74 JLH Armadillo ICEEESINFI DT, EIT7 71 )L app/bui ld .
HESATZY) (HRFH so 770J)L) (Fapp/lib ICEEEL TLZE L,

3.1436. 77V —aYETRIYTFHFA X =Y DIER

Armadillo E 7 75—y 3 v ETIT 50OV TFAX—IEERLET, T TERLU
AVTFFAA—IE SWU £ X—I%FEALT Armadillo N Y X =)L T 278, Frilc 5.4.1.
SWU 1 X—Y DR #SB LT SWU OHHEREEIT> TLIEEL,

AVTFTFAX=—IDER. ET77AILCHESIATIUDERELV SWU 4 XA—JDERS
VSCode T1TW&E T, VSCode DENA VD [my_project] iS5 [Generate development swu] Z%E
TUET,
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my_project

() Information

App run on Armadillo

App stop on Armadillo

Generate development swu >
Generate release swu

Setup environment

X 3.154 VSCode TAVTFFHA XA —IDERETD

AVTFFAA—IDERICIEUIES CERIIMD £F, VSCode DT —I FILICLTD & S ICRR
SNBDEAVTFAAX—IDERBITET TT,

AVTFAA—% L /swu/my project. tar ICIEFFEL Z L7,
./swu/app.desc D/N—3vAE 1 D 2 ICEBELE LA,
./development.swu Z{ERL L F L 7=,

JRIE Armadillo IC . /development.swu 4 YA M—JLLTLEIL,
* Terminal will be reused by tasks, press any key to close it.

3.155 YT FAA—IJDERTET

EB LTz SWU « X—3(d my project T« L2 KU TFIC development.swu &WS 7 7 A LA TRE
INTWXT,

3.144. A5 DT« ANVEa2—Y 3y
FRTZ2AVTFOTFAARNIE2—Y3VyEUTOEESD T,

T4 ANJE21— . debian:bullseye-slim
3y

3.14.5. Armadillo ICEEXT 5T« LI NU RO 771

AT FHFAX=ILNC, UTIKRIToL 7MUY T 7A0)L% Armadillo ICERXEULE T, < 2Tl
7AY U MAlE my project ELTWET,

Armadillo Ic¥sX9 %7 L 2 - my_project/app/build
NOKRBZ 71
- my_project/app/lib
3.14.6. Armadillo oty b F7v 7
3.146.1. 77V —YaYyERTAIAYTFAAX=IDA VA=)

13.1436. 77U =3 VyEFRAIYTFAA—=—IDERM, THEB U development.swu %
13.235. SWU A/ X—=Y DA VAM—=)by ZZBUT Armadillo N1 VA R—=JLULTLEEE W,
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A4 YA N—)LZICEE T Armadillo AEREILE T,
3.14.6.2. ssh #HEiFICHERT S IP 7 RL ADEE

VSCode £ ABOSDE(Armadillo Base OS Development Environment) 5. ABOS Web HY&}
ELTW3 Armadillo D—EB%ZMZE L. FEE LU Armadillo @ IP 7 KL X% ssh #GICERT 5 &
MTEXT, /2L, ATDE Oy kT —2% NAT ICERE L TWSHEEIE Armadillo h'J X M ITERR
SnFEtho

¥ 3.156. ABOSDE T O—AJ)LxY hT—2 LD Armadillo ZXF v+ > 9%, DFRBETEDLNLTW
BRY>VEV )Y IFTBHIET, O—HILRXY NT—2 £T ABOS Web AEfTEnTLW3 Armadillo
ZAF Y VTBIENTEXT,

ABOSDE EXPLORER
~ MONITOR

Armadillo on the network is not Found,
s0 scan Firsk.

Scanning Armadillo on the network

X 3.156 ABOSDE T A—A)I Xy hT—2 LD Armadillo Z2XF¥+ >3 %

& 3.157. ABOSDE %#{£F U T ssh ##IC{EFEIT2 IP PRLAZERET 51 DFRBETHOLNILTWL
HEY—0%7)vy095ZET, IBELR Armadillo ® IP 7 RL X% ssh ##EICERT D IP 7RL X
ICERET B ENTEET,
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P
ABOSDE EXFLORER

~~ MONITOR

~ armadillo.local

172.16.1.37
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.157 ABOSDE %={£ U T ssh #&iiticERT % IP P RLAZRET %

M 3.158. ABOSDE Ic&RmRENTW% Armadillo ZE#H9 251 OFRBTHLNTWEY—7 %7
Yy 9% ET, ABOSDE ICRTRENTWSD Armadillo ZEH I B2 EMNTE XTI,
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P
ABOSDE EXFLORER

“» MONITOR
~ armadillo.local
172.16.1.37

armadillo-2.local

armadillo-3.local

armadillo-4.local
armadillo-5.local
armadillo-7.local
armadillo-8.local
armadillo-9.local

armadillo-10.local

3.158 ABOSDE lcRRENTW3% Armadillo ZE#H7 %

ATDE ®xw kT7—7% NAT ICEREL TWBIHEY. ABOS Web Zi£g) U TLWRWEEE, ABOSDE
D) X M Armadillo FRRESNBWSEEIF, 7OV 7 T LI MJICA>TW3 config/ssh config
T774INERELVUTIP PRLAZEEZHEZ TSI L,

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

Hostname x. X.X.X ‘,

User root

IdentityFile ${HOME}/.ssh/id ed25519 vscode
UserKnownHostsFile config/ssh_known hosts
StrictHostKeyChecking accept-new

3.159 ssh _config ZiRET S
(1) Armadillo D IP 7 RL AICEBEEZ TL LI W,

Armadillo Z#J8{t LIziBEY. 70V 7 b %%E179 S Armadillo 2%

Z1cBE&1E, 709 27 KO config/ssh known hosts ICRTFESNTWLWBA

BT Armadillo ZF#MTER<CAED XTI, ZDHEEIET7 71 ILZHIBRT
= %h\. TSetup environment; ¥ X7 #BEITLTL LI,
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3.1463. 77V r—>a>vOxT

VSCode DERA > D [my_project] 5 [App run on Armadillo] ZE{T9 % &. ET771ILP
HESATIVERER LR, 77V T—Y 3 0h Armadillo NERXS N TREULE T,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

3.160 Armadillo £t 77U —> 3V ET9 3

VSCode DY =X FILICUTDX Yy E—IDNRRSNBD I ENHDET, INDBRRSNIIFEIL yes
EAADLTTE W,

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

3.161 RTKICRRENBAvE—Y

P77V Tr—2 3 % T 9 BIcid VSCode DERA > D [my_project] h5S [App stop on Armadillo]
ZERITLTLIEE W,

my_project
() Information
App run on Armadillo

App stop on Armadillo

Generate development swu

Generate release swu

Setup environment

K3162 77U s—>avERTI S
3.14.7. YU —ZARDEJL R
ZITRERLET7UTr—va>yE Y U—ZRELTEIL RS ZBEDFIRICOWTHEL T,
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VSCode DENRA > D [my_project] h'5 [Generate release swu] #3179 %&. UU—XRDT7
TV5—=23 > %5A7E SWU A X—IDMERENEX T, FEFHIIC 5.4.1. S WUAX—IDER, %2
FBLU T SWU O EZ T > TSN,

my_project

() Information

App run on Armadillo

App stop on Armadillo
Generate development swu
Generate release swu

Setup environment

K 3.163 UU—RkRELIRTS
3.14.8. HE@ANDEEAH

ERL LTz SWU A X —31d my project T« L7 NUTIC release.swu EWS 7 7 A ILEZTIRESI N
TWEd,

DO SWU A AXA—=I% 3235 SWUAAX—IDAVAM—)L; Z#ZBU T Armadillo N1 > X
N—JLF % &, Armadillo BEIEICZ 7 —yavHBEEIEELE T,

3.14.9. Armadillo LD Y7+ A X—I DHIER

deve lopment. swu Efcld release.swu & Armadillo I/ Y A M—J)LT B ETRES NIV T A
A=V %ZHIBRT 2 HElE.  76.2.3.1. VSCode "5FE1T9 2, #=HBULTLREE L,

3.15. VAT LDTANZETS

Armadillo L TEMET 2V AT LDRAENTET LS., 8& - EEICASRICHEULIZY AT LDT
ARETo>TLIEE W,

TAMNT—=RAEAFE UV RATLICEKZ EBWETH,. Armadillo THE LI AT LATHNIXER
WICTARNIRZFERICDOWTBMULET,

3.151. Y=Y JFXk
REEOS Y=V TFANERBITRETT,
SYZVITFANTRRTEZRRELTE. UTOLSBESBEDDEITFSNET,
- RPEBEIZETY TN FOBEMELELTLES

ARERE T AT LAZEWER TUNMREI S E TWaN>1cimae. REBEZYZ VI UEBRICGA
SHDOREETELEUVTCUERSARENEZSNE T,
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HAENTT UoSnd, REBOSYZVITIANTYRATLANREEEIEULAWT EEZERT DL
SlcLTLEE L,

A>T FOBEEIER L podman stats AV Y RTHERI B ENTEZXT,
c AFBVY—=IDRET S
F7VT5—3VDRBASHORERICKSTAXAEI Y —IDRZIBENHDEFT,

Ffo. ERERBO Armadillo [FEARMIC overlayfs TEMEL TWET, ZDfcsh, AR ML —IP
MY 1—LYTY MNIRELTWBREEREDBINZRWT, BEFRICRELLT—F I tmpfs
(AEVNEICRESINET, < HBDT—REULT. BEFOOTRBRED T 71 ILDREFELES
n. tmpfsJ:L:il&é:ﬁ??bﬁﬁ’(bifpzt’é\ AXAEUDNEBDGRLLBZ>TUESZENHD FT,

REBOS Y2V TARNT, YRATLADXEVZBVWDRSBULHZHEZL TS W,

XEVDEEZAEIE X 3.164. XEVDEEZAEDHERAE ITRT LSIC free AV K THERR
TEZXY,

[armadillo “]# free -h

total used free shared buff/cache available
Mem: 1.9G 327.9M 1.56G 8. 8M 97.4M 1.5G
Swap: 1024. 0M 0 1024. 0M

K 3.164 XE DEZHFEDOHERAE

3.15.2. ERRICK T ZZEFHDT A K

RREUICYATLD, BEUVERETTEULSEMFET S EIIRAERRATHER TS TLSERVNET,
ULHWL. ZDOELSBEFROTAMCF TR, EUKEFLBWRIET TEDL SBEEZT DN
HEDTTARNINRETY,

L HBZT—RELTIE BERICEBRPRXY hT—IDYMic N TLE > IBETT,

EEOYIMEFICIE. Armadillo I L TWB/N\—R ™Y = ZICREEABRWD. BEAEIRL KRR
B VAT LADERTINGEELILKTRANTBERWTY,

XYy RT—7DUIRICIE. BEREZERADILBREDNEBENEULSEEZINTWSED, Armadilo &
H—NNETTFT =Y R EDEEUENENZIHI R EE LK TANTZERWTT,

ZORICHE VAT AICE > TRES DRERTF AN T —ANEZSNBETTT DT, HLRALEY
EERUTANERBL THSHE - BERT Y TICEATIRE W,
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4. SR

ARETlF Armadillo ZHAAATERIKERZEEFRNEE - SEEIT DDA T, DEERDBERPIEE
[CcDOWTREHULET,

- T4, BI8%) T BEDEDHTICET SR ZEHL XTI,

- 142 BTO ¥ —EXZEDRBRWGEE EFESIHZEDEVN, TlE. BTO(Build To Order) —E X
Bo 55z LET,

- 43 BERDAX—IVEZAHFE TR RAREET ULV 7RI 7 DEBERA X —I1E -
ESAHTEZHRRALET,

A4 A VAT ARV ZANWTAAXA—IEZRAHAT D) F. A VAM—ILT v XV ZER

I5AEZHALET,
- T45 SWUpdate ZBWTA X—YEZTIAHT B, &, SWUpdate ZEHAT 25 EZHBALE
ED
4.1. ¥R

SEDEDHOHKRZ " 4.1. Armadillo EEROMKRK, ICRLFT., BEKROBEMEKRPEIE
TEOEHICE > TR IDF L IFESTCIRIRE R HIHFEY. TIRDEM - HIFRNH S AREMENH D T,

AT

FEMAEE

v bw—=7

v b
7/

sl

X 4.1 Armadillo EEROHERK
4.1.1. Armadillo Twin #3295

Armadillo Twin ZERULT/N\1 EREERZT25HE1F. EETTILORERE & IFHIC Armadillo
Twin DFEHINRE L4 D £9, Armadillo Twin O DEMICDOWTIX, Bt EZE. FBORFER
BECEBWEhELEEI L,
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412. V—RIALEHEE

BEETIER IR BERICHMEINEETICY—RIAMLDRELET, AREY FPLEDE
EETIVBADEEG., 7Y hN—0F7 7 /PREEEEICL > T, BBRTHRTESILEHDET,
UL, REFSLBEOEETTILOHE., MmXTIcBHHEHZWCLESZIENHD KT, HiRIcR
mEEE - BAI2BER Y —RIMNLZERLUCRATY2—-U V7 28BWLET, e VE—b
HEZITBHETH. RMEERISBVWESBEYIRBREEOERZHLBENWNCLET,

U—RIALEBRR - FAMIVTICE>TERDXI DT, HE. BHEE, CHRAORFGNEEIC
BEWEDELLLEZ L,

4.1.3. Armaidllo #ImBE D EE - EEEE

HBEED Armadillo ZIBRICRICRT KODBF VT VIEHE, AL T, REZEREUEEZIT
WZEd,

- VIR PEZELAH
- Armadillo Base OS 77U —> 3y AV THAX—IDEEAH
- RETFAILDESAH
- RIERGDEMHILT
- SD A1— R/ SIM h— R/ RTC /Ny 7 7 v TE MFEDER:
- IREREARER O T — - SR DERT
- BEXRFHAERNDEHAH
- RE
- Armadillo D%} ANRE
- AL THROBEER - HERE
- BRRE
- 1R
- RS
BEDBTOU—ERZHBIBZIET. INSDEEOD—HZT7 Y hN—0 T 0 /NEFT - RfeAH
DIRRET Armadillo Zim I 2 EBARETT . BRRWLESTINEERICLZIRIE LTS, 5
}E)ggf@ﬁ\ EEEZEDOHE. REEEEON—FIIIXANEEZZERFUICADRSETT —ZADE L
Efeo BTOY—EXATREERFTERBRWLSBFY T VT BRE. FEICOWVWTIE, REAIREERE

BEZCRBN T 2%, BERIONISZET B ETHRRTEZHEHIIVET, FUSRBEMHBLDEE,
il HIADIRFERIRIEIC KL L,
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teln
m
Ell

4.2. BTO Y—EXZFEDLRBRWZHEFESHZEDEN

Ty bw—077/HERk

BEEREN
Armadillo® g -y SMERTE ﬁf,ﬁ*f?y SEROLEE  BERUSLL
e B0z 118 RS ROBAOEST  CORERE

K 4.2 BTO Y—EXTHNLI S EH
42.1.BTO UY—ERZFALLBZWIRES 1>V 7 v 7Mm)

BEOEEY—EXZFARALABWGE, BESA V7Y 7THERTOMMERD TT, RE<LDIFTH
ERFEARTES "RAERY N CEBERTO "'E8EETIL) O2BENHD XTI, BERARTIE 8
EETI, Z2ZHABALLEE W,

'EETTI, KIEAC 7T TIEDATV 3 VENIMTBEBESNTEDFREADT,. REYEERD L.
FKEFEBBEOWWELULES, AV 7Py T—EBICDWTIE M2 8RSAYTF v/ ZTHERELLLEI W,

A21.1. BESA YTy TRICEZATFRTVWBY I NI T

BES ATy TRICEZAFNEY 7 MU 714 X—Y(Armadillo Base OS)id. 7v h~N—20F 5
JTRBEUTWBIEEANA=IJERDET, £, VIR TPNN=I 3 VEBEITDIENTET,
SV F I THRBREFRZEERALU TWEEXT, Do, MmED Armadillo EERTIE. FAF
ERFE TS L /= Armadillo Base OS E B4 2/\—I 3 UNEZAZTNTWBAEEENHB D £,

Xfc. 77V —23 YAV THICOVWTRAHESTATNTVWARWREERD XTI,

MmEk. BEHROBEIRTY IRV 7OESAMEENMDEERDET, 5FLLIF 4.3 BER
DAX—IEEAHFIER & HERBLLLS W

42.2.BTO Y—ERXZFIAT %
BTO #—E R, £3A—F—HKA=21—N5BRL T Armadillo DEERE —EFRVLLITEE
BY—ERTY, BESA YTy TROHEER—2E LT, BHITZEI1—LOBELT—Z. AC

FETIDERE BEEZMMD SD H—RP SIM A— ROE#. BERSEEDY 7T 7 A X—
VESAHRBE, XZ1—ANSIEERRLBF YT« VJTHBEZER - HET 5 EHHARETT,

RGEREBEFLIEZYNY—27FT7 7 /OBOHNSEBUIAAWTEITET,
MEATEIC, WHETEZMEZEETELRWEENCSIWVWET, Foeo REEROEFZDIFERRE BTO

H—ERCKRBIETHZHEEHDEFT, U IE Armadillo 1 kd BTO H—E X [https://
armadillo.atmark-techno.com/services/customize/bto] %z CHEFEL FE X L\,

43. EERDA X—YESIAHFE

EERICHELFETIERERICE>TERDEFIN, AELEY 7 MU 27 % Armadillo ICEZEA
DFIBINHNITERIT S EICHEDFT, Armadillo Base OS BHHBICEWT, EERICEEDY 7
D7 HEEZSADRICIE. UTO2 DDFEFEOEEShEAWVDEERTEET,

cAVAN =T A RIVZRAWTY 7N D 2 7 HEZAD
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- SWUpdate ZAHWTY 7 Nz 7 ZEZIAD

fzf2 L. SWUpdate (Z3ZBF D Armadillo D7 v 77— MNEEETH D, BERDA X —IEZAHIE
ARDARTRW O, ERXMITIEFAX—IESTAHFHELTWBA VAN =—ILT 1 XAV ZAWEA
EEBIRL TS L,

%h%h@%i@ﬁﬁﬁ(% 'R 41. AYAM=ILT1 XY & SWUpdate [C&LDY T hDU z 7EZAH
DB ICXEDET, VIRV PESAATIEZRET DEDOSEICL TS,

K41 A VAN=ILT1 XY & SWUpdate L& BV T KU 7EZAHDLE

Pros Cons
AVAN=ILT 1 RY AV AN=)LDEIBAEBZETRS VT ILR cAYVARN=IILRTIIEEY vy REVE
A NANOSAAAVES N =2t (gAY ¥ 3—NICF BfcHlc Armadillo DT —2X
R 2RENH B
- AV ARN—)LORIELEIF. SD H—KRKW
KTV ATV TN ZRET B I1FBDT - BWTWBYRTLAZZFDERA VA M—
SEEYECERELPTV T4 AT B, HERDEsEs
A=IHhSFHTCRVEREXBET ZFIE
MESEN
SWUpdate - YUvYREvEYa—MIETICETTE - swu A A=Y DERLICIE. mkswu ZfER
%76, Armadillo D7 —ZA%&BT 2 HE TEZ®RESE desc 7 7 7LD AEE
v MZRENH D1, BRIBYELINIC
SWU A X—IZBHEED/\—RILIDL
MFREERZYET Y TTF— N EFIRE =0

79 BRED A
- DY OBUSRE, 1V A - LETEOLE
PRELBEFESN TRRT ZRENBD

BERDODAA—IJESAHAVAN—IT 1 AV =2ERAT 2551 44 AV AN=ILT 1R T %
RAWTAX—IBEAHT B, [EATLES W,

BERDAX—YEEAMIC SWUpdate ZEHT 2% EF. "4.5. SWUpdate ZAWTA X —IF
EAHT B ITEATLIEE W,

44 A VAN =ITA RV ZFAWTAAXA—=—IEZIAHT S

325. 41 VAM=ILTA4RVICDWVWT) THEENULIEEES D, Armadillo Base OS #BH B E TIE
BAEMNTT U Armadillo @7 O0—YBA Y AN —=ILT 1 RV KT 2 ENTEZET,

UFTR VA—YAAYAN—IT 1 RV ZENT 5 FIRZ ERERENSBNLET,

4.4.1. /Jetc/swupdate_preserve_file NDEEC

Armadillo Base OS D/\—Y 3 Vv ERHFRICLUTELL ZEAZHELTVWET, BFIRTHEWVSEEIX
IN—=V a3 VA FHVWDZICUUTOEEEZEREEZWEESEH D FTI DT, 27T Armadillo Base OS (D
N=332&T7YITTF—RULTLEZL,

Z ZTld SWUpdate Z{#A L T Armadillo Base OS 7 v 77— K Z{TRWEITHN, D7 v
T—N%ZE1THRS &, Jetc/swupdate_preserve files ICEEHDEWT 71 ILIEHZATULEWE T,
Armadillo Base OS DIL—F 7 7MLV AT AEICEATIELLBW I 7 I)LERFEPICEEEL TUWW
Balk. ") 4.3. F2D 7 74 I)L/XR % [etc/swupdate_preserve_files (BT %) ITRIT AV R%E
E1T9 32 & T /etc/swupdate_preserve_files [CZFDT7 71 ILHBREE SN, 7V 77— M ERBRERFL
miIFdL5ICabxd,

—EDT7FAILPT LT NIIEHHMS Jetc/swupdate_preserve_files [CEEE I N TUL 1,
podman commit ULfc AV T FA AX—=JCDVWTHET Y TTF— M RICFIEWHINZDT, KRFI1XVERD
YW TVTr—2 3> DBERETIZILEEFHD XA
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[armadillo /1# persist file -p <7 7 A ILD/NRD>

4.3 EFED 7 71 JLIXRX % /etc/swupdate_preserve_files ICIBEET %
4.4.2. Armadillo Base OS OEHT

Armadillo-640 Armadillo Base OS [https://armadillo.atmark-techno.com/resources/
software/armadillo-640/baseos]h 5 TArmadillo-640 FH SWU 41 X—3Y 14 X—=I T 74 )Ly @ URL
ZIE—UT. "M 4.4. Armadillo Base OS Z7 v 77— K93, [CRI AV RKRERITITZIET
Armadillo Base OS Z&#hRIc 7 v 77— K TE X,

[armadillo /J#f swupdate -d '-u https://armadillo. atmark-techno. com/files/downloads/{url-product-
dir}/image/baseos—x2-[VERSION]. swu’

4.4 Armadillo Base OS 27 v 77—~ 953
ERBICETEINCBRIEEHNICEEZHLEI,
443 XAT—ROHERBLEE
r3.3.6.1. initial_setup.swu DERL) T SWUpdate OFET7 v 77— &7 > cBlc, &1 —H—

DINAT—REBEZLX U AEFIZOVAYUPTVISAREMA/IAT—RICLTWSZ ED K
K HZDT, MRAIEALBEWESICZDIA I VI THRER/INRAT—RICEBLTEEZFL LS.

[armadillo /]# passwd (1)
Changing password for root

New password: 9

Retype password: 9
passwd: password for root changed by root

[armadillo /]# passwd atmark (4)
Changing password for atmark

New password: 9

Retype password: G
passwd: password for atmark changed by root

[armadillo /]# persist file /etc/shadow (7]

45 NRAT—RZ2EET S

root I—H D/ RAT—RZZELET,
#FLUWroot I—HE/NRT—READULET,
BEHLWroot I—YH/IRXT—RZAHDULET,
atmark I—HD/XXAT7—RZZELFT,
#FLUWatmark I—HE/NRAT—REZADLET,
BEH LW atmark T—HHE/IXXAT7—KRZAALET,

Q00000
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QO /RT-—ROEEZEKFILSEETT,

444 ARV AT LZA VAN =ILTARIICT S

Armadillo Base OS T, REREBL TWBIL—Kh 77NV AT LAROYT—NO—45—%ZFDFF
A VAN =ITARIAR=IEVUVTERTDIENTEEXT, A VAN —INTARIAA=IDER
FEEIZBEHDET., TNZNOFEEZXEHET,

- VSCode Z{#EH L THERK

ATDE & VSCode #EBHUT. REUEIVRATLDA VAN =T R4 XA—I% USB XEY £
[CERRUET, USBXEYF viat b LK IF ext4 EXTT7A—Y v b L. ZZEAF=D 10GB U LEDH
D=EFERALTLIEET W, VSCode ICHFERIIRT>YY 3 THS ABOSDE Z14 VA N—ILT BE
NHDHET,

- ARV RSA VD SER

abos-ctrl make-installer Y R%&EETI S E microSD h—RICA VAN —=ILTA AT AAX—=Y
EERITDIENTEET, AV Y RETHIIC. Armadillo A1 V&7 —X v McERShTED, HhD
10GB U EDZEZRENH S microSD H—RIMEASINTWS I EZHERL T E W, microSD 71—
RADTFT—=ZEA VAN =ILT 1 AVERRFICEEZESINTHATULES DT, BERT—FIEFTH/\y
P77V TER>TEWNWTLEETW, microSD h— R EICA VAN =T RIVARX=IEEK U5
B AYAN=IRKICERDY IRV ) TR EEITTBIENTETT, ZOHEENDERIGEIEO
IYRSAVDSDEREHELXT,
4.45.VSCode ZHERHUL TERKT %

ATDE & VSCode ZERUL T, ARULLEYRATLADA VAN =T A RIARX—IZERLET,
'3.3.5.VSCode v b7y 7 Z#&%E(IC. ATDE I VSCode ATV ATV avEA YA ~—
IWLTLEEW, VSCode ZERULTA YA M —=ILT 4 RV Z4EHT GBS R>UTOFIRICED T,

- VSCode ZERA LA YA M—=IL7 1« AT VEEFH SWU D4R
- Armadillo I USB XEY ZiEA
- AVAN=ILT 4 A7ERRA SWU Z ABOS Web 54 Y X k=)L

- USBXEYLEICAYARN =T A RATAA—I ZERK

ER
- ABOSDE 1.6.0 B\ E

n COHEEEFER T BICiE. UTIRRIN=I3 VDY I NT T PHRET

- mkswu 5.3 XL E
. abos-base 2.3 M E

4.45.1.VSCode ZERULfcA Y A h—ILT ¢ A7 {EBA SWU DERK

VSCode DERA > D [COMMON PROJECT COMMAND] »5 [Generate Installer On USB Swul]
ZEITUED,
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~ COMMON PROJECT COMMAND

Generate Initial Setup Swu

Generate Container Clear Swu

Generate Installer On USBE Swu

4.6 make-installer. swu Z¥ERKT 3
RIC, WREMmERRLET,

X 4.7 NREFZEIRT 3
EEICERINEBEE. QY —ILicAToasrEhshzxd,

/home/atmark/. vscode/extensions/atmark-techno. armadi L lo-base-os-deve lopment-environment-1.6. 0/ 4
shell/desc/make installer usb.desc D/NX—T 3% 1 5 2 (ICEBELE LK,
Enter pass phrase for /home/atmark/mkswu/swupdate.key:
/home/atmark/mkswu/make installer usb.swu Z{ER L X L7,

To create Armadillo installer on USB memory install /home/atmark/mkswu/make installer usb.swu in J
Armadi llo

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

X 4.8 make-installer.swu &plilEn O

Q 2T ROANERDONETOT, LA swu EERLAE X EALRRT—REANLET

/home/atmark/mkswu 7« L 7 b UNIC make-installer. swu AMERKES N E T,
4.45.2. Armadillo Ic USB XEYU ZiEA
Armadillo ICERZRAL. 1 YAN=IT 4 RV %ZREITDHD USB XEVZIHBAL TSI,

USB XEY L vfat B LK IF extd EXTT7A—T v bUL, ZERTED
10GB U EDHDZEFERAL TLEE W, Armadillo-640 ~NdD USB XEY
DI TV MNIFRETY,

AVARN=ILT A RATA4X—E installer.img EWSEZEITIREL
I, ITICAZD T 7 ILDEET EEIELEETINET,
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4453. AV AM=ILT 1 XV {EBA SWU Z ABOS Web 51 VX k=)l

ABOS Web Z#{#EHL T. 4L make-installer.swu 24> XA M—J)LUZET, 6.84. SWU 1 VR
k—JL) Z#ZZ&Z&(C make-installer.swu &= Armadillo N1 X h—=)LULTL & W, EfTRIZ ABOS
Web Fic T 4.9. make-installer.swu ¥ Y X h—)LEEOOY ) K5O DRRSNET,

[INFO ] : SWUPDATE
[INFO ] : SWUPDATE
[INFO ] : SWUPDATE
[INFO ] : SWUPDATE
[INFO ] : SWUPDATE
[INFO ] : SWUPDATE

[INFO ] : SWUPDATE
kill -a’

[INFO ] : SWUPDATE

[INFO ] : SWUPDATE
[INFO ] : SWUPDATE

[INFO ] : SWUPDATE

[INFO ] : SWUPDATE
[INFO ] : SWUPDATE
[INFO ] : SWUPDATE

[INFO ] : SWUPDATE
to max

[INFO ] : SWUPDATE
[INFO ] : SWUPDATE
[INFO ] : SWUPDATE
[INFO ] : SWUPDATE

[INFO ] : SWUPDATE

make_installer usb.swu Z#4 Y X h—JLLE T,
SW 7y 7O—K=xT

SWUpdate v2023.05 git20231025-r0

Licensed under GPLv2. See source distribution for detailed copyright notices.
running :
started :
running :
running :
running :
running :
running :
running :
info "abos-ctrl make-installer ——noprompt —-—output /target/mnt/installer. img’
running :
running :

running :
customization script at the end of

running :

running
running

running

running :
running :
running :
running :

running :

[main] : Running on iot-abe Revision atl

Software Update started !

[install single image] : Installing pre script

[read Llines notify] : No base os update: copying current os over
[read Llines notify] : Waiting for btrfs to flush deleted subvolumes
[install single image] : Installing Copying installer to USB device

[install single image] : Installing swdesc _command nochroot ’podman

[install single image] : Installing swdesc command nochroot --stdout-

[read Llines notify] : Using installer image on image fi le.
[read Llines notify] : Would you like to create a windows partition?

[read Llines notify] : That partition would only be used for

[read Llines notify] : install, leave at 0 to skip creating it.
: [read lines notify] : Custom partition size (MB, [0] or 16 - 364): 0
: [read lines notify] : Checking and growing installer main partition

: [read Lines notify] : Resize device id 1 (/dev/loop@p1) from 513.00MiB

[read Llines notify] : Copying boot image

[read Llines notify] : Copying rootfs

[read Llines notify] : Copying appfs

[read Llines notify] : At subvol app/snapshots/volumes

[read Llines notify] : At subvol app/snapshots/boot volumes
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[INFO ] : SWUPDATE running : [read lines notify] : At subvol app/snapshots/boot containers storage
[INFO ] : SWUPDATE running : [read lines notify] : Trying to shrink the installer partition...
[INFO ] : SWUPDATE running : [read lines notify] : Shrinking the installer partition..

[INFO ] : SWUPDATE running : [read lines notify] : Cleaning up and syncing changes to disk..

[INFO ] : SWUPDATE running : [read lines notify] : Installer updated successfully!

[INFO ] : SWUPDATE running : [read lines notify] : -rwxr-xr-x 1 root root 687.0M Jan 23 15:12 /
target/mnt/installer. img

[INFO ] : SWUPDATE running : [install single image] : Installing post script
[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers
[INFO ] : SWUPDATE running : [read lines notify] : Command ’command podman rm -a -f output:

[INFO ] : SWUPDATE running : [read lines notify] :
9f4f64ec1926d17e75de406®dac4a448e66ca3d95350408f632e4e2de4bafa4f

LINFO ] : SWUPDATE running : Installation in progress
[INFO ] : SWUPDATE successful ! SWUPDATE successful !
[INFO ] : No SWUPDATE running : Waiting for requests...
swupdate exited

AVAMN=ILBEIILZE L,

X 4.9 make-installer.swu 1 Y X k—J)LEED O

SET#E. USB XEUZKWTLIEE W, U, TT7—NHiHEEIF Armadillo-640 DERZBZRAL
TPYPHELTLEIL,

4454 USBAEY LIRA YA N =T A AT ARX—IZER

MEICERDRT UIEBES. USB XEY LT installer. img BMFEINTWET, 2D installer. img
% mICFOSD jj_ HL:%%&BZ 3:—(""]’ \/Z I\—)l/7_‘\'f X7 %T’Fﬁ?% Z— e:b{\—t\\g gig—o éjJ{/FﬁEEID\LCjL\
T T446. 1V AN=ILT 1 R DEERERZITS ) ZSRBLEEV, N T, VSCode Z AL
TAVAN=—IWT A AT ZERT Z2AEICDODVWTIFRT T,

446. A1 VAN=ILT 4 XU OENMERER =TS

EBRUTeA Y AN =ILT 1« AU OFEMERZERL T LW, FRICERLU Armadillo LIADE
EHREICIEDET, Ffew 1Y ARM—JLED Armadillo ® eMMC ROTF—% lF FE2=SNTHEZS
fcH, MEBERTFT—FIEFTH/INv I Ty THEERSTEWNTLIEE L,

MA44 ARV AT LAZA VAN =T XVICTS; OFIETHEALE USB XE DHIC
installer.img MFEELEXEIT DT, ATDE ETZDA A—=I%H &I microSD H—RICA VYA M—=ILT«
AV &ER L TLZE W, ATDE EIC installerimg ZE—U/cHa. AV RIFLUITO L SIcARD %
9, /dev/sd[X] D [X] & microSD ZRI XEEIBEL TL LI,
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[ATDE ~] sudo dd if=installer. img of=/dev/sd[X] bs=1M oflag=direct status=progress

FEEaAY Y RTEB Uz microSD OA4 YA M—=ILT 1 X0 %, 4>V AN—=)L%D Armadillo [cHEA
LTLEE W, FDE., SW2 (EET/I\1A RAERERALYF)%Z ON [CLTHhEEREZANET I, Armadillo
MNAVAN=ILT 0 AV SEEEL. BENICA VY AN=ILAZY ZEDEELET,

LIX5 <9 3E Treboot: Power down; &ERRENZD T, Armadillo DEREZYID£9, Dk
Armadillo 55 microSD h—R%&ik=E. SW2 (EET/N\1 AREXTvF)%& OFF ICLEXY, BEE
BEBRATDIET, AVAMN—ILIFETTY,

SERIC & O—> Ufc Armadillo 28 L7280 OBIEE S 2 2 EEBRL TR E W,
447 ANV RSAVDEERT

abos-ctrl make-installer ¥ Y RZZE{TU T, microSD A—KRICA VAN =ILTA RTVAKX—=%
ARUES,

[armadillo /]# abos-ctrl make-installer
An installer system is already available on SD card. Use it? [Y/n] ‘]

Would you Llike to create a windows partition?
That partition would only be used for customization script at the end of
install, leave at 0 to skip creating it.

Custom partition size (MB, [0] - 30026): 500 (2]

Checking and growing installer main partition

GPT data structures destroyed! You may now partition the disk using fdisk or

other utilities.

The operation has completed successfully.

Trying to install mkfs.exfat (exfatprogs) in memory from internet

fetch http://pc-gtr.atmark. tech/products/yakushima/99 www/download/alpine/v3. 16/atmark/aarch64/
APKINDEX. tar. gz

fetch https://dl-cdn.alpinelinux.org/alpine/v3. 16/main/aarch64/APKINDEX. tar. gz
fetch https://dl-cdn.alpinelinux.org/alpine/v3. 16/community/aarch64/APKINDEX. tar. gz
(1/1) Installing exfatprogs (1.1.3-r0)

Executing busybox-1.35.0-r14, trigger

OK: 159 MiB in 215 packages

exfatprogs version : 1.1.3

Creating exFAT filesystem(/dev/mmcblk1p2, cluster size=32768)

Writing volume boot record: done
Writing backup volume boot record: done
Fat table creation: done

Allocation bitmap creation: done

Upcase table creation: done

Writing root directory entry: done
Synchronizing..

exFAT format complete!

Resize device id 1 (/dev/mmcblkipl) from 400.00MiB to max
Currently booted on /dev/mmcblk2p1

Copying boot image

Copying rootfs

314572800 bytes (315 MB, 300 MiB) copied, 11 s, 28.5 MB/s
30040 records in
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300+0 records out

314572800 bytes (315 MB, 300 MiB) copied, 11.0192 s, 28.5 MB/s
Copying /opt/firmware filesystem

Copying appfs

At subvol app/snapshots/volumes

At subvol app/snapshots/boot volumes

At subvol app/snapshots/boot containers storage

Cleaning up and syncing changes to disk...

Installer updated successfully!

410 R ETRBDIATLEA VAN =ITARAIAA=IILT S
Enter ¥—%Z#TUET,

®© 000

AVAM=IT14RAIVRICA VYA M=)LOVZREFZLZWGERE, BRICFERTESE 2 /8—
T4V aVERBELLEYAZERULUE T, I 4471 A VA N—ILEICEEDOY T ILAI Y
ThEETTS) #SBLTLLEEIW,

Minstaller updated successfully!ly &&xRRESNNIE, EFIC microSD A—RICA YA R—=ILT ¢ X
JAR=IZEZIADIENTETWVWET, Armadillo h5 microSD A—RZikEL T ZE LY,

4471 AV AN —IRKIEBRDOY TV ATV Y 7R ZRTT S

ERR U Y A N—ILT 1« R DFREDIEFTIC, installer overrides.sh EWS 77L&y )L
29U TRNERBIT DI ET, I YAN—IVIBORER TERDNEBEZTHRS I ENTEET,

installer overrides.sh [CREHFH Nz KR 42. 1 VA M—=ILRICETEINZEH ITRT 3D2DE
FIOREBDOHN, FNZNRHEDIA I VI TEITINET,

K421 VAM—ILHICETSNBHEH

Bi% &E

preinstall AVAR=)LH, eMMC Q/X—F 1 ¥ 3 YR EISNBRIICEfTSNE T,

postinstall send_log B ZBR< 2TOA VA M —LABORKICETEINET,

send_log ETDA Y AN—)VBNTET ULERICEITEINE T, BELLBAICA YA N—ILOVZRETEET,

installer overrides.sh ZZL e DYV TILELT. A VYAM=ITARAIAA=IDE T /)\—
TA4YaVRO 444 MEUVEVATLAZA VAN =T RVICT S TERULEDTHNIXE 2
JN\—F 4«33 VETIC installer overrides.sh.sample ZEHELTHN XTI, COY Y F)LEIE—L
TIRET 2R E LT, TRVWZWLEBZTRL T ZE W,

fERL U fc installer overrides.sh (&, 1 YA N=IFT4RXRT7DET/NX—FT 123>V (TNILAIEK
"rootfs 0"YH\. T4.44 ARV ATLZAVAN=ITARIICT D) THERLIEDTHNIXE 2
IR=FT 123V (TNILAIF'INST DATAYDETICEEBI 2 & TERITSNET, MAICRELBEE
. B2 NX—FT o aVICEEBULERNERINE T,

AVAN=INT4RAIDETN\—FT 03 dbtrfs. E2/—FT 123
Videxfat TT7A—T Vv REINTWBES, E2/X—FT 43 VDH
Windows PC THNY DY MU THRAEETIT DI ENTEZET,
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BUIEEYEN installer overrides. sh Z3WR T ZHEAIC, {KIC Windows
PC UNEEREN B WEETH, F2/NX\—TFT1s ¥ a3V ERLTELZ
ETHEEETROIIENTEZEWVWS XYYy NEHDET,

InzEMATEHIET, BEHAED Armadilo I U TENZNICERIEEIP 7 KL AZREL T
D, REIZVRNDOERRLGEZBEERCEICRBELED ULItWRE, AR EICEBRDIREZITHRD
BREFRBBEZTHROIEHARETT, UTTRCDOEREZFIAL T, BHRCEICERBIEEIP 7R
LAZRETSAEE. AVAM—IIRTROOTZREITBIAEZBNULET . BENBZWEEIE
(448 A1V AN=ILT« R DEMERERR ICEATLES W,

4472 EECEICRBBEEIP 7 RL AZKET S

AVAN=IEFIEEDY T IIVAV ) TN ERTTEDHEEZFIA L T, EE8D Armadillo XL T
ERZEEIP7RLRAZEDYTERHEZHBNULET,

INST DATA N installer overrides.sh.sample & ip config. txt.sample [JEEEICERBIP 7
RLAZEDIRDZWNIBZTHROSY Y TILT7 7A4ILTT, ZNZh installer overrides.sh &
ip_config.txt ICYUR—ALTZBIE&T, ip config.txt ICEEINTWIEREDED ICEKES EICER
BEEIP7ZRLAZEKETBDIENTEXT, ECZ2IITIEFHALEFLADT, FEHITEFNZNDT 7
TILVADERHESIRU T IZE LN,

SEIFFNZNO 7 7 IILONBRREFLIFERLET, YV 7ILEFDEFETIH. ip_config. txt
DOAB%E X 4.11. ip_config.txt DAR) IKRULET,

#f mandatory first IP to allocate, inclusive
START 1P=10.3.4.2 @

#f mandatory last IP to allocate, inclusive
END IP=10.3.4.249 @

#f netmask to use for the IP, default to 24
ENETMASK=24 ©

#f Gateway to configure
#f not set if absent

GATEWAY=10.3.4.1 @

#f DNS servers to configure if present, semi-colon separated list
#f not set if absent

DNS="1.1.1.1:8.8.8.8” ©

#f interface to configure, default to eth@
HIFACE=ethd ©

4.11 ip_config.txt DRA

CDAYARN=IT 1A R TEIDIRS IP7 RLADEHEDIKED ZEELET,
CDAVAR=IT 4RI TEDIRSD IP7 RLADHEDKDLD ZEEL XTI,

XYRIRIVERBEULET, BEULRBRWERIX 24 ICBDFET, TTAINTOAAYRT IR
nTwEd,

00
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(4] T—KRIJzAT7RLAZRBELET,
(5) DNS 7RLZREZIEELVLEXY, EXOOVTRYZETEAVIIUFZRLABIBETEX I,

(6] IP7RLADREZTHROIA VI —T7 1 —AZRBELET, BHEULRWEGIX ethO ICBD XTI,
TI7AIRNTIAY RO RSNTVWET,

4y1h—w¢¥®ﬁwm®%t\@@W@{yZF—w?417?EE
IP7RKRLAZEIDIRZIGEIE. TNZNDOA VAN =ILT« A7HED iR
35IP7 I\bZ@%".fJ‘%}ith&j T ip config. txt Z/ELTLIEE L,

INSOT77AINNERBELIcA VAN —=ILT 4 A7 TA YA M—=)LZEZEIT UL Armadillo h, IEUK
HETCE WD EEERLET,

[armadillo /J# ip addr show eth@
2: eth0: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 gdisc mg state UP glen 1000
link/ether 00:11:22:33:44:55 brd ff:ff:ff:ff:ff:ff
inet 10.3.4.2/24 brd 10.3.4.255 scope global noprefixroute eth@
valid Lft forever preferred Lft forever
inet6 ffff::ffff:ffff:ffff:ffff/64 scope link noprefixroute
valid Lft forever preferred Lft forever

K412 1P 7 RL XD

Fre. YO T7INRIVV TN 2Z0FFEERIZE A VAT RAIDE2/N—FT 13V
allocated ips.csv EWS 7 7 ILDBNERENE T, DT 71 ILITIE ;0)’(/7\ N—=ILT ¢ XU %&fE
AUTIP7ZRLADEREZTERSTEAFDODIY7ILES. MACPZRLA, RBEULEIP Z7RL XAHNERE
SNTWEZET,

SN, MAC, IP
00C700010009, 00:11:22:33:44:55,10.3.4.2

4.13 allocated_ips.csv DA

BBELUED Armadillo ICZ DA VAN —ILT4« XAV TIP7Z7RLADE
EZITIRSBRIC, allocated ips.csv Z2BRUTRICEIDIRS IP 7R L
RERHDEITDT, BoTHIBRULABWVWKSITEELTLEEE L,

4473. 1Y AN —IIRTHOOTV ZRET

installer overrides.sh M send log B#IE. ¥ VA M —)LABDFREICETINET, 1TV AM—
WUII—KRTI 7AWV RTLAR T 77— AT 7DF v IS LRBREDBERMNEHRSNOT 7710
DJIXAH LOG FILE [cABTcéD, COBEBATA VAN =T RAIDE2 /=T aVIcRELE
D, AZLoOOTH—NICFZy 7A—R LD TBZENTRETT,

™ 414 A A N—=)LATEZRET D) . IVARN=ITARIDE2/X\—FT 143 VIcA VR
N—=ILOJ%{REFEYT BIHED send log RERFITY,
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send_log() {
: "This function is called after aggregating logs for archival”
local LOG_FILE="$1"

if [ -n ”$USER MOUNT” 1; then
mount /dev/mmcblk1p2 "$USER _MOUNT” (1,
cp $LOG FILE $USER MOUNT/${SN} install. log @

umount ”$USER MOUNT” ©
fi

K414 14 A MN=)LOTZFRFT S
(1) send_log BE#HTIE. SD A—RDFE 2 /X—F 1 ¥ 3 > (/dev/mmcblk1p2)lg¥ 7Y kI T
WEWDTY TV MULET,

(2) O 774)L% <Y 7IESD install.log EWS T 7AIILEATE2/)\—FT ¥ avicdE—
LET,

(3) FE2N—FT4yavaEFUNIVRNLET,
INSOEBETB A YAR—IF A AT TA Y AR—LERTFULRIC, 1Y XR—ILF 1 X

V% PCREIERUTIELKAVZRETE WS I 2R LTSSV, RELEOV 7 7AIILD
HEDOFIZE T®415. AV AR—=ILATDHE, ITRULEXT,

RESULT: 0K

abos-ctrl make-rootfs on Tue Jun 21 17:57:07 JST 2022 4194304 6b8250df711de66b
abos-ctrl make-rootfs on Tue Jun 21 17:57:24 JST 2022 314572800 58a9b6664158943e
firm 8e9d83d1baddb65d

appfs 5108 1fa2cbaff09c2dbf

K415 1 YA K—)LOJ DR
448. 1 YA ~—ILT 1 XY DEIFRER
R L TcA Y 2 h—)L7 1 29 DEMFRERB L TITHR> TR E W FIRICHER L7 Armadillo 44

DEENPREICED XS, oo 1V A M—IL%ED Armadillo ® eMMC RO TF—% I EEZ3INTHEZ
Bz, MEBERT—FIEFHINNv I Ty TR > THEWTLEE LN,

13252 A VAN =T RV %ZFERT S 2R LT. 70—2%0 Armadillo (1> X ~—=JL
TRV EBRALULTLIEE W,

ZO%. ERICYO—> Ut Armadillo MEE U180 DBIFE T 5 2 L ZHRL TS W,
CCETRTURES, T46. A X—VEZIAHEDENMEHET) ICEATLIEE W,

4.5. SWUpdate ZFHWTA XA —YEZAHT S

45.1. SWU 14 X—I D¥E(m

Z ZTlE. sample-container EWSEMD AV TFF DREFEZRTLIcELET, AV TFTF—HA7T
DERITEIE 16.22.7. AV T FOEEERY 7 v 77—b) ZZRIES W,
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1. sample-container-v1.0.0.tar @M ULIEWF 7V T =3 %8OV TFARX—=IT—hA17)
2. sample-container.conf (A>T BEETHEREZ 7 1))

INs5D7 74 )% /home/atmark/mkswu/sample-container 7« L 27 kU Z{EE L TEE L 7=#
ZEHEHULET,

[ATDE ~/mkswu/sample-container]$ Ls
sample-container-v1,0.0. tar sample-container.conf

4.16 Armadillo [CEZAH WY T MU 7% ATDE [CEE

4.5.2. desc 7 7 1 JLDEAR

SWUpdate R1THflc, 4.5.1. SWU ( X—Y D% THEFc7 71 )% Armadillo IcEEAT &
S/ SWU A A—=IZERULET,

SWU A X—IZ{ERKT B zsICid. SWUpdate FFICETT 20EBE%ZR Uz desc 7 7 1 )L Z FCak
U. 2D desc 770 ILZAAE LT mkswu AY Y REERTFT DI E T, SWU A X—IDHEEND F
ED

[ATDE ~/mkswu/sample-container]$ cat sample-container.desc
swdesc _option component=sample-container
swdesc_option version=1

swdesc _option POST ACTION=poweroff 0

swdesc_embed container “sample-container-v1,0.0, tar” (2]
swdesc files ——extra-os --dest /etc/atmark/containers/ ”sample-container.conf” (3]

4.17 desc 7 71 )LD ARGl

@ SWUpdate ETRICERZVIZLSICHELET,
(2) AT FAR=IT7A)% swu 1 X—JITHHAH, Armadillo ICERmEL F T,
(3) VT BHEEHERTE Y 7 )Lz Armadillo ICEX L £ T,
CZETETURLS, T46. A A—IEZAHEDEMEMET ITEA TS W, desc 771 ILDE

MARERXICDOWVWTIE. T6.4. mkswu @ desc 77 A ILERET S, #22BL LIV, T, fEHS
Nic SWU M X—YDORBZEEZLUZWESIE. 6.6. SWU A A—IYDAHNBDIER, Z#BL TLIEE W,

4.6. 1 XA—IESAHBRDENERER

AVAN=IT 1« X7 clF. SWUpdate & > TAX—IEZAHAZTocRICIF. A X—ID
A FEN Armadillo NEL K EIFFT 20 RRICEHD UL THEEL THETT,

BEBRZzEALVLT, BIFLAETZ 7V T—2a v EaEd a2 & 2B L T LS W,

CZETRETUIBEIE, BEROAX—YEESAMAITT TY,
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47. EERFOHEHMIIT
Armadillo-640 ZHAI TBRICHERIBRZBNUET,
471, A7 3 v OEMMTF

Armadillo-640 ICHAFIFTZENTEZATY 3 VROEREEMTITAECDODWVWTIE, 16.25. A
Tyayi BERBRULTLES W,
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5.

i

r_lm

5.1. Armadillo Twin Ic Armadillo Z&§&d 5

5.1.1. Armadillo DR EBRIICETFKT DHS
Armadillo Z Armadillo Twin [C&§fT 25H5E. T —AEPERKNEICHET I TWSEY—)LED QR

O—RZFERAUET, BEFRAEICOVWTOEMIE Armadillo Twin Z—H%—<=277J)L TArmadillo Twin
ICTINA Az &E#KT B, [https://manual.armadillo-twin.com/register-device/] & CHEZR L ZI L\,

5.1.2. Armadillo DREBERICEIFT 35S

Armadillo FREBRDEHRICOWTIF, BHEREITTEEVGLELLS W,

5.2. Armadillo 2% B9 %

Armadillo £ HRAAREKEERET 2HOTEALSEBREBN LXK,
5.2.1. REZ

FRFER ERKRIC, K-BK - EFTD - HEFOZWERICRELRBWTLIEE W, KK HE. KE
BREDFRRICRDIZEDNHD XTI,

ABERBICEBEH N TWBEMD—ERIE. FEEICKDERICRDIIGENHD £, BAEREPEUIRLIC

Lo TRPITEDRRERZENNH D ET, REDBERNA> TWBE. XBEEBERVMEREAEDR
ENTH2ETOREE. EREDEFHMG. ROZDORADEAICIEMNBZNTI LS L,

52.2. 7—7ILOEDEUL

— AT OEZEFELTHRBELTLEEIW, Ffey 34 N\N—RIO7DEKEH ICBHFLTWB T
ElCHE->TLIEE L,

BB~ TV EREISESBRVTREE W,

=TI BPDCEIF TR E L,

- T—TNVERRT 258, EDETEIRRTILES W,
5.2.3. Y —IWK
P—IREFILDONTIE, 3.4.3. ESD/EY—Y) ZERLTILE W,

5.2.4. Armadillo DIREZRI VI T —%
LED I[c TIREEZFERRL TWE T,
15 LAN OREEIE 38 3.16. LAN LED O#I{E; #B 230,
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5.2.5. fEFHAIIER D EUS
RERC Armadillo Z BT & ICBBIL WSS, UTFOBREEABIIERE L TRBTEET,

- (BRES
- MAC 7KL X
Armadillo ORERTICEFBAIBERZCIHKL THE, REED Armadillo
ZHRATEDELSICLTHLS CEZHELET,
=

INSDBERENEBIBZAEIUTOEEDTT, RRICEDLETFEREZERLTLLEE L,

- AEY—IILHASEET B

- OV YV RICE>TEHIST %
5.25.1. ®EV—ILHSEUS

Armadillo DR E@EEKES. MAC 7 RL X4 EDEEHNBERIE. 7—IABEPERKNKICEMNS
TWBY—JLICEEHINTWET, BREFTINEBICEEHINTVLWEIRARPLPY—ILDUENERSZD T,
HHIEEBEBWALEREZSRL TSI,
5.25.2. AV¥ Y Ric &k BHE

V=)LIEFTIRCOANY REZETIZ L ICE > THEFHBABREZRNEIT D ENTEET, LT
ICEFEESE MAC 7 RLAZEVE T2 A EZ2HBALET,

BAES ST 2558, " 5.1. AEESDEEAZE (device-info); ICRd AV RERTLTKL
2& W\, device-info [F/8—3¥ 3> v3.18.4-at.7 UED ABOS ICIEEETHMAFTNTWET,

[armadillo ~J# device-info -s
000900010001 @

5.1 EBESDEEAE (device-info)
@ FHELTLWS Armadilo DEEEENERINET,

device-info B’ YA =)L TWAHRWSEEIE T 5.2. device-info D1 >V A ~—JLAE) IR O
IYREEFTIBZIETAVAN—ITEET,

[armadillo ~J# persist file -a update
[armadillo ~1# persist file -a add device-info

5.2 device-info 1 Y X k=LA

FEDAHZET device-info 24 Y A R— )L TELWESIZERHFON—IY3>D ABOS 1T 7 v 77—k~
TEZEEBHERLUET, FEEETIN, ABOSZ 7Y 77— M ETFICEFEEZESEIE L ILWERIZE
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'Y 5.3. EFEESDEEAE (get-board-info) ; ICRF & ST get-board-info #1795 2 & THE
BTEEI,

[armadillo ~1# persist file -a add get-board-info
[armadillo ~]# get-board-info -s

00C900010001 @

5.3 B#ES DS AE (get-board-info)
(1) AL TW3 Armadillo DEEKESHEREINE T,

AV TF ETEBRESZRRT 2551, ARESZREZHE U TERE

ITBHIETHARERDEXT, 'K 54 EHEESDEREELZHZ conf 7741

JVICEBEE) ICTR9IT "B % /etc/atmark/containers @ F® conf 7 71 )L
= ICEEAULET,

add_args ——env=SERIALNUM=$(device-info -s) (1)

5.4 BFEBESDOEREZH % conf 7 71 ILICES
Q 1 rrEEEIcBEELTH SERIALNUM ICENSEY hEhEd,

"X 55 AT+ LtTEFESZHERI DAL ICRI ANV REERITT
52ETAVTFHF ETEABESZHIREIT DI ENTEET,

[container ~J#f echo $SERIALNUM
00C900010001

55 AV 7 L TEGESZHRT 277&

RICMAC 7 RLRAZEUS I 57 EZHBALET, " 5.6. MAC 7 KL ADMERTES ICRI ANV
RZEITITZIET, BIVI—T1—ADMAC PRLAZEIETEEXY,

[armadillo “J# ip addr

1 (&B8)

2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mq state UP glen 1000
Link/ether 00:11:0c:12:34:56 brd ff:ff:ff:ff:ff:ff ‘,

D (E8g)

5.6 MAC 7 RL R DRERFE
(1] link/ether IC#t< 7 KL XD MAC 7 RL X T,

Fh, HEBICTFZY NY—29F7 9 /HNEZAATE Ethernet MAC 7 RL RXiE "X 5.7. HEEOD
Ethernet MAC 7 RL ZDIERAER) IKRI AV YV REE[TI B ETHRETEZIENTEZET,
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[armadillo ~1# device-info -m
eth0: 00:11:0C:12:34:56 @

X 5.7 HFE®D Ethernet MAC 7 R L A DRER %
(1] HEEICT Y NN—0 T /HNEEIAAT Ethernet MAC 7 RL ANNKRRESNE T,

fef2U. ™™ 5.7. HEFED Ethernet MAC 7 R L A DR AL, TRI AVY RTIR. BEKEET

BRE U Ethernet MAC 7 RL ZZEE T2 EIETERVWDTTEEL LTV, BREKBETHREL
7?. Ethernet MAC 7 RL XA ZEB LTcWEEIE "™ 5.6. MAC 7 RL ADMERAZE IR IV R%E
EITLTLLEE L,

5.2.6. BlRzY3%

Armadillo DER= Y %1BE1E. poweroff IVY RERITULIHSERETIZONEENTT, U
MU, RERFEIVY RZETTEIREICBRVWEENZWVWTT, ZDHE. FHNEZ(E poweroff
AV Y RZETEITICERZVMU TERLICKRT TEZHENHD £,

FilE. 13.343.8THE 2LRLTIKLE W,

53. ABOSDE THEULZ TV T—3 0% 7 v T7IT—h9%

ABOSDE TR UL 7V T —23 D7y 77— 3. RFEREERIC ABOSDE ZABWTTS 2
ENHERET,

r3.12. ABOSDE Ic &2 7 77U Tr—> a3 >R TRUEESIC. BREICE) Y —ZARDOF7ZTY
g— 3% Armadillo IZ14 Y A M=)V B7HIC. VScode DERA > D [Generate release swul
#R{TUL T release.swu Z1ER L E U Tz,

Y ITF—RMNEICH, PYTTF—NIBEBERTZ U —Y 3y 0fRE%R UTc2IC [Generate release
swu] ZETUT. ZY7TF—RROTZ 7V —3 3 %58 release.swu ZERLE T,

B ABOSDE #FW e 7 U —y 3 yo7y 77— hOinix 5.3.1. 77U —y3>0
7y IF—KFEIE IERUET,

5.31. 7YY=y 3>D7y 77— MFE
Tk, 7AY U M&A% my_project ELTWET,
531.1. 7Yy 75F—h9g27 V55— >O7AY Y h% VScode TH<

'™ 5.8. VScode %#i£&) TRILDIc. PV ITF—hT2377UTr—ya>yn7OV Y MN%=BE
LT VSCode Z#&EI LT 2 LY,

[ATDE ~]$ code my project

5.8 VScode %itcH)
5312. 7y 7F—KgION—Y3>07/O03z7 N=EETS

ABOSDE Tl&., 7OV 7 hON=Y 3 VERBIIT> TWERA, RERGZRIXI—HY—BETI vV
7F—RMEIO7OYV 7 M EBELTLLRESI L,
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7y 7TF—RNEIO 7OV Y MO release.swu D/N— 3 VEHD fz\W\ 5
AlE 16.6. SWU 1 X—IDORBDIER ZSHBL T I L,

5313. 77V —>3yDY—XA1—RZHwELTALTS

BEO7 7V or—>a3 DY —RAOA—RZiR&ELE. '3.12. ABOSDE (L &2 77U T —Y 3> DFE
F, wSEC., 77U —3 3 H Armadillo L THRIBLALKEETEZHNT AR EIToTLIEE L,

53.1.4. 7v 77— rHD swu ZERT 3

VScode OENA > D [Generate release swu] Z£{TULTLZE W, my_project 7« L7 KNUTF
IC release.swu EWS 7 71I)LEAT SWU 771 ILDMER S NE T,

5.3.1.5. BA®® Armadillo D7 7V 45— a>v&#7v 77— hT3
FIVr—2avuz7y ITF—K9BHIc. fEBUT: release.swu ZERF O Armadillo 1> X

K—=ILUTLEETW, SWUA A=Y T 74I)ILEA VA N=ILTEZHAZEIE 3.235. SWU A X—I DA
VAR=)l; ZSBLTLEE W,

54. Armadillo Y 7 Dz 77 v ITF—KT B

HRE®D Armadillo DYV 7 ho 77y 77— K& SWUpdate ZERT25 & TERTEEXT,
ZZTIE VIRD POy 7TF—hEUTUTOLSBAIBZTS 2B ELTHRALET,

- 9 TIT Armadillo [C sample_container_image EWS AV TFFA XA —=INA VA R—=)]LENTWL
%)

- sample_container_image ®/\—>3>% 1.0.0 5 1.0.1 7y 77F—hrT 3

- sample_container image N5 1Y 7+t ZB#HEBHIT Z2LLODORET 71
(sample_container.conf)6 7 v 77— K9 %

5.4.1. SWU A X —I DIERL

Py ITT—=hDHIC SWU A A—IZERLE T, SWU A A—JDIERKICIE. mkswu &WSY—
IWEEWET, 3.3 MAEDHER) TERULRETHEREL TIZS W,

5.4.2. mkswu @ desc 7 71 ILEZ{ERT D
SWU A A—V%4ERT BIciE. desc 77 A ILEERT ZREABDET,
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desc 771 /L

mkswu 21T

SWU 71

SWU 271 ILE
Armadillo ~
A2 A=)l

59 desc 7714 I)LH5 Armadillo N SWU £ X—I%&A VXA N—=)LTBFHN

desc 770 ElE. SWU 4 X—I% Armadillo i1 YA M—=ILF BRICITTONSmSESR U
HDTYI, /usr/share/mkswu/examples/ T« L7 MU TICH Y 7ILZBELTWEIT DT, ©DO
FEWCEICEDETRELTHREVLC LIV, BH. desc 77 ILDFEMBERICDOWVWTIE, 6.4
mkswu D .desc 7 71 ILERET %, 2SR UL T EE LN,

sample_container.conf Z{EB L THEET XTI, RE 71

kg

9. UTOoL5Tw L7 NUERHT.
JLORBICDOWTIKEIZFELE T,

[ATDE ~/mkswul$ tree container start
container _start
L— etc
L—— atmark
L—— containers
L—— sample container. conf

CDESBEBEEICLTWSDIE, 1Y XM—=ILED Armadillo =T sample_container.conf % /
etc/atmark/containers/ O FICECEL W T,

Ric, Py 7F—REQAYTFAA—=I T 74 )L THS sample_container_image.tar ZHRE L &
Yo AVTFA A= %Z tar 774 ELTHAT S EEZ "®510. AVTFAX=IF7—hA T

Bl ICRULET,

[armadillo “]# podman save sample container:[VERSION] -o sample container_image. tar

B 510 AT FHAA—=ITF—HhA TERH
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RIT. sample_container_update.desc & WS %BIT desc 7 7ML ZEERLEFT, 'K 5.11.
sample_container_update.desc DRZA, . SEDOFH THEAT % sample_container_update.desc
T7714ILORNB%ERLEXT, sample container image.tar &, AV T FEEERTE 7 71 /L% Armadillo
lcA Y ARN=ILT BUENERINTWVWET,

[ATDE ~/mkswul$ cat sample container update. desc
swdesc_option version=1,0.1

swdesc usb container "sample container image. tar” (1)
swdesc files ——extra-os “container start” (2]

5.11 sample_container_update.desc DRE

(1) sample_container_image.tar 7 7 LICRES NIV TFEA VY AN —=ILULE T,
(2) container_start 74 L7 N OFREZEXL X T,

XY REEMNEIBETA YA R—ILENET,
5.43.desc 7715 SWU A1 X—I%4EKT S

mkswu AV REFETITSZET, desc Z770IHS SWU A X—IEERTEET,

[ATDE ~/mkswul$ mkswu -o sample container update.swu sample container_update. desc (1)

[ATDE ~/mkswul$ Lls sample container update.swu (2]
sample container update. swu

¥ 5.12 sample_container_update.desc ODARR

(1) mkswu OY¥ Y RTdesc 7Z71ILH5S SWU 4 X—IZ4ER
(2) sample_container_update.swu DNERINTWS Z & % HER

EB SN SWU A A=V DRBZEERLUZWEEIE. 76.6. SWU 1 X—YORNBDHER, 2SR UL
TLIEE W,
BA44 A A—IDAVAK=)L

AVZAN=I)LOFIEICDWTIE, 3235 SWU A X—IDA VA=) ZSBULTLIEE W,

5.5. Armadillo Twin 5 &E#® Armadillo 27 v 75— K93

Armadillo Twin Z#ER35 & T, BETH—N\—BEETSTERLKRXY NT—IHT SWU «
X=—VEBEL. TNARADY TN T7EBHIBDENTEET, Armadillo Twin ZERLZY 7
Koz 77y 77— E{TS5EOHICIE. Armadillo Twin ADTF/INA ZDEFENTT U TWBSRHENH D
*9, Armadillo Twin ANDT/\A ZDEEFFEICDWTIE, T5.1. Armadillo Twin [C Armadillo %%
%9 %) EHERLILEIV, £foo Armadillo Twin ZERUEY 78T 277y 77— NDERHEIC
D2WTlE., Armadillo Twin 2—H%—~<Za2 7L "TFNNARADY I NIz T7%2T7YTTFT—rT 3,
[https://manual.armadillo-twin.com/update-software/] %z SR F2 & L\,
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5.6. hawkBit —/\—DSEE D Armadillo 7y 77— M7
%

5.6.1. hawkBit & (&

hawkBit (&, Y —/\—ETEITENZ2TOTILT. XY hT—URHAT SWU A XA—IZEREL.
TINARADY TRV TP ZEHIDIENTEERT,

hawkBit [ERD & S HEREZ R > TWER T,
VIR IITOERE
- TINAZDER
 TINAABEE (EF2UT 0 b= >, GEEE)
- FIRAADTI—T1E
- Ty 7T NMUBOEE
- EBOEZSFYVY
AT TVa—=UvT EHT Y 77—k
- RESTful APl T E#ZE
5.6.2. T—51EE
hawkBit I&. BBE9 2V 7 hU 7 Z2ROT—IBETEELEX T,

Target filter

Distributions Software modules
Targets

Rollouts /=

5.13 hawkBit b"% >V 7 k7 = 7 O F— 5 i
5.6.3. hawkBit Y —/\—0 S5 EE D Armadillo [CE{ET %

hawkBit T —/\—%ZFfHY % & TEED Armadilo DY 7~V 72 XEHTT Y IT—hT3C
EMTEEXT,

FIRIFRDEED T,
1. AVTFREO%E

Docker Zf|BH 9 2 & B ICH —/N\—%ZXETEZ X9, Docker DEfHICDWTIE https://
docs.docker.com/get-docker/ ZZHR L TL &Ly,
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Docker D¥EfENTES, BHICELE TV T FOREZITVWET,
- ATDE O1B&
- apt update && apt install mkswu TREFD/N—I a3 v EREZLTLEEIL,

- R=MEREBMRETT, —HBIY VTG, 7OF2ZFEALLRWEEIE 8080, TLS ZES
BEF 443 ZEaEL TSIEE W,

vmware ZfES5&E vmware @ NAT E—RDRy NT7—7 %2 FERBLTWARETYY v E
T Web U —/N\%Z#B T % [https://kb.vmware.com/s/article/20069557lang=ja] X —3/
HSEICLTLES L,
- TIRARNPCOIPZRLRAEEZTENWTL I,
- ATDE AN DIFE

- Armadillo-640 [ ¥ B Y — JL [https://armadillo.atmark-techno.com/resources/
software/armadillo-640/tools] 5 THawkbit docker-compose A> 757+ =5 T
A—RUTEBRLTLIEZW, ZDIFE. LUTIC /usr/share/mkswu/hawkbit-compose % {#
SBRICBHEDT LI M)EULTFR-> TS,

- docker N7V ERATEBIRAMR—LP T RLRAZEATEWTLEE W,
2. hawkBit #—/\— D %
/usr/share/mkswu/hawkbit-compose/setup container.sh Z%E{T7L T, BMICEZ TLIEE LY,
BUFICEER (TLS Z8/RICLEW) TANEDZEE. TLS ZBMICLIcHBEa Dz RL XY,
setup container.sh Z—ERE{TUEBEIEIT—YDTFT LU KU IC$H S setup container.sh @

Yoo %RITLT, A—H—DEBMEOA TV a3 Vv EBXZITS5IEHTEET, #FMlld —-help’
BSEICLTLREIW,

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh

docker-compose MERET 7ML & hawkBit DTF—H % EZITREFELETH? [/home/atmark/hawkbit-
compose] (1)

setup_container.sh ~®M!) > % % /home/atmark/hawkbit-compose (Z{EY T,

docker H—ERICEHTCEFHATL., sudo TEHI—EHLET,

[sudo] atmark @/X27—K: @

0K!

Hawkbit admin user name [admin] ©

admin 21 —H—M/XX7—K: 0

INZAT—REBAALTLEIL:

EBMOEBATHY Y hO1I—H—%—54 (ZBIcTeEMLELA) O

hawkBit 0 Tdevice] 1—H—%ZHRLETH? (HBIBHEM) [v/n] O

device A—H—D/XA T —K:

INZAT—REBAALTLEIL:

hawkBit @ Imkswu] 1—H—%ZHLETH? (swuDF7v 7O—KE) [Y/n] @
A—H—CO—LT7Y FOERESAETH? (VR N—LBREHTZE) [V/n] O
mkswu 1—H—D/X2 7 —RK:

INZAT—REBAALTLEIL:

Setup TLS reverse proxy? [y/N] (9]
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aAVTFFDHREHNTT LE L, docker-compose AY Y RTAVTFFTDEEATRETT,
/home/atmark/hawkbit-compose/setup container.sh B UEITT B LR EDLTEATRETT,
hawkBit 2>+ aEELETA? [Y/n] O

Creating network “hawkbit-compose default” with the default driver

Pulling mysql (mysql:5.7)...

1 (&B])
Creating hawkbit-compose hawkbit 1 ... done
Creating hawkbit-compose mysql 1 ... done

5.14 hawkBit A>T+ D TLS R LDBEE (FANA) OETHI
AYTFDIAV T4 L—>a3 v ETF—IR—RADBHAZRELET,
docker DERFEIC K > T sudo WA BRIZEHH D F T,
admin 1—%—D1—5—ZZANLET,
admin 21— —D/XAT—RZZEANDULET,
EBMO1—F—HRERIZRICEBMTEXT,

examp les/hawkbit register.desc T armadillo Z&ZF T 2B EICE> THWTLEE L,
M T5.6.3.2. SWU T hawkBit &89 %1 ZSZEZICLTLESI L,

hawkbit_push_update T7 v 77— K% CLI TKSHEIE. Y1 ZABL T ES W, FHflllE
'5.6.3.1. hawkBit D7 v 77— NEE%Z CLI T1731 ZZRUL TSI,

hawkbit push _update T7 v 77— KNZETTZHEEIE. Y1 ZAAL TSI,
ZITE http TTRAMDIAYTFZERTHDT, Ny OXXTEAFT,
AVTHEEBLET . WHEIHD S5 <IP>8080 TPV £ AMHEI/ZD XT

00 © 060000 O

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh

docker-compose MEXET 71L& hawkBit DTF—H % EZITREFELETH? [/home/atmark/hawkbit-
compose]

setup container.sh ~®M') > 2 % /home/atmark/hawkbit-compose IZ¥EY £,
docker H—ERICEHTCEFHATL., sudo TEHI—EHLET,

0K!

Hawkbit admin user name [admin]

admin I —H%—@D/XXT7—RK:

INRAT—REBAALTLEIL:

INAT—RKHI—HLEFHA,

admin 1 —%—@M/XA 77— RK:

INZAT—REBAALTLEIL:

EBMOEBATAYVY NOI—H—F—L4L (ELIZTZEBMLEEA)

hawkBit @ ldevice] 2—H—%2FZ&HKL X IH? (BEEHKA) L[Y/n]

device A—H—D/XAT7—K:

INZAT—REBAALTLLREIL:

hawkBit @ Imkswu] 1—H#—AZHFLFTH? (swuDF7v7FO—KHE) [Y/n]
I—HF—IlA—WLWT7O NOEREEZZFIMN? (A VA M—ILEXREHI &) [Y/n]
mkswu 1—H—D/X2 7 —RK:

INZAT—REBAALTLREIL:

Setup TLS reverse proxy? [y/N] y (1]

lighttpd NEEIF T, YN—RTOFVEREEHRAELTVET,

lighthttpd #—E 2 &EIELETH? [Y/n] O

Synchronizing state of lighttpd.service with SysV service script with /lib/systemd/systemd-
sysv-install.

Executing: /lib/systemd/systemd-sysv-install disable lighttpd
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Removed /etc/systemd/system/multi-user. target.wants/lighttpd. service.
DN—27OF S DREICEEFAZED domain name HBETT,

ZD domain (XZDEFTNAZADNSTIEIATEZLRNICLTLEIWL

Bl Z £, https://hawkbit.domain.tld T7 %2 €Z L7/ 5 hawkbit.domain, tld,
https://10.1.1.1 TL7/&5 10.1.1.1 [TLTLEEIW

SEBAZE D domain name: 10.1.1.1 ©

SIRRZDEWHREZIEETIHNENHY T, Let’s encrypt ZFERT 2H5E.
CDEIFFLWEIBRESrERINDETLAMERAINARVDT, T7 U N DIE
DEFICLTHLLZEDTEZET, Let's encrypt ZFH LAWVEA.
BEZCEICHAEZFH L TR EP’REFELTY,
SEREOAMERAMARIIC LET s ? [3650] O

DSATV MNDTLS R A_ET B7DICCANMETT,

%% CAD7 7 ’f)l//\7\ (El'gtb_d_%)t77’f 7 N TLS n,unl—l:’%ﬁdﬁkﬁ")i"g') [] 6
Y—NN—HDEESN Y —%y MIT IV EATEETHNIEL, Let’s Encrypt DIEERE
HERETDIENTEEYT, TSADAEEZEKLET,

https://letsencrypt. org/documents/LE-SA-v1.2-November-15-2017. pdf

certbot AVFFAERELETA? [y/N] O

/home/atmark/hawkbit-compose/data/nginx_certs/proxy.crt % /usr/local/share/ca-
certificates/ ICOE—LT. update-ca-certificates #E{TTI2NEINHY X7,
ZDbasebd TTO— KEI NI —% examples/hawkbit register.sh M

SSL_CA BASE64 ICIEET 2FIENHEINZE T,

LS@tLS1CRUAJT iBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LekNDQVNHZOF3SUJBZO LVQTBYyZOcwcTJF
SFNnampmb@tUZWg3aG laSVVVdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEABMVVFQXd3SUTUQXVN
UzR4TGpFdOhoY@5Nak L3TXpJMUTEVXhOVFUOV2h j Tk16SXdNek L5TURVeApOVFUOV2pBVE1SRXAE
d1LEVLFRRERBZ3hNQzR4TGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXRTNNND LBdOVICKEWSUFC
SDFFREhBN3NOT LFJUDLTd Lh LUnNmW j L2dVVFWKRKMVE2TzV iR LV2RTh4U jUwU LBCLzN la jMzd@VI
NEoKYmZgb296bEpXaEx LSG5SbGZsaHEXVD LKdmbTa LV6Q LINQ jBHQTFVZERNUVACQ LFBUMYvSkdT
dkVJekb5xZ2JMNQpQamY2VGRpSk 1EQWZCZO5WSFNNRUAEQVdnQ LFBUmYvSkdTdkVJek5xZ2JMNVBg
ZjZUZGLKTURBUEJNT LZIUk1CCkFmOEVCVEFEQVFIL@1Bb0dDA3FHUOOOOUJBTUNBMGABTUVVQO LD
Nis3ZzJ LZk1SRX LORVkSWDhDNC8vUEwTUTKKWU LGZHUXVFZ iUEZrS LVOSUFpRUE4bm1VSnVQSF Lz
SHg2N2E r ZFRWSXZ1QmJUSG1KbWd6dU L3bTJ2RXppRnZRPQ0tLSOtLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

Let’s encrypt DFREIEHETRE L/=WEAIC setup container.sh Z--letsencrypt TETLTLEI

AVFFTDEENET LE L7, docker-compose I Y RTAVFTDEEATEETT,
/home/atmark/hawkbit-compose/setup _container.sh ZBEU'ETT R EBRTEOLTENTRETT,
hawkBit J > F+&#&EEILZIH? [Y/n]

5.15 hawkBit A~ 77 ® TLS % b DIFE D EITH

SEIE TLS ZBMIcTHDT, Tys ZANDULET,
lighttpd T —EXDEE L TWBSRICEIMET, FELDT, FLEULET,

SFEAE D common name Z AN L TL £E W, ATDE DFHE. /R— MERIXIC K > TR~
(D P7RLATERBLUEFIDTZEDFI RLRAZANULET, Let's encrypt ZERT 255
ENLMNSF I AFEER DNS ZA AL TS L,

Eﬁﬁﬁgd)ﬁ%,ﬁﬁ%ﬁ%};ﬁﬁbiﬂ'o TI7AINTIE 10 FICHR>TWET, Let’s encrypt %=
FRITHGEICEELbNTWEE A,

@ 771472 MAITIE X509 FEFAETREAIZ E B ENTEXRID. COBITIRIERLER A,

00
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@ Let'sencrypt (L& ZAEZERTEE T, ATDE DBEIEIABHSDT 7 ZZAHEL W
DT, ZDBFITIEEALEE A

O BECERAPSBEMERLICDOT. Armadilo ICRETDHENHDF T, ZDIEHEDI
HWiE 15.6.3.2. SWU T hawkBit Z&#3 %, ZZRUL TS L,

N

3. hawkBitAoO%'« v

ERR LIV TFICk > T http://<H—/N—@D IP 7 KL 2>:8080 H https://<Hh—/I"—DTF K
LZ2>ICFZIEATRE, OV VEBEERIRRESNET,

hawkBit Ul - Login x  +

&~ @] U & o https://10.1.1.1/Ul/log

hawkBi

Username *

admin

Password *

Eclipse Foundation : About Us | Contact Us | Donate | Governance Legal : Privacy Policy | Terms of Use | Copyright Agent | Eclipse Public License | Legal Rescurces Copyright @ Eclipse
Foundation, Inc. All Rights Reserved.

FIAINTIERO7Z A hTOTA VY TEET,

a1—H— admin
JRAT—R admin

4. Armadillo = Target ([CE#%T 5

EROXZ 31 —h5 Deployment Z2 U w - LT, Deployment OEEICED £9,
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Deployment Management

Deployment Filters ®x | Targets a+L,.”  Dfirib
Simple Filter Mame Do AE
¥ | res d @ 3 | akjsdk
R TAG simulatad? g © £
simulatads 0o o Z
simulatedid g o £
simulare o o B
simulatedis g @ [
cimulalecdl 7 1] o T}
simulatedd g = B
0 =}
Targel @ simulateds FE Distril
e Deails Descriplion  ATrG: » Detail
el ) s Contraller 1d @ sirmilareda -
= 08 e
ved Der 2 17 0ES7 ST 3020
Last poll ad Dec 2 17:08:37 KST 202 —
. F Iter b:II. :;:lllerd JE mhs ] P o1 ¥ - ] 18 =
Security token :09- 7874784 00 iy
Custoan Filter -

"+'"&# 2 ) w2 LT Target ZERR L £,

R LIz =Ty hEIU YOI T BE, TORA VIT "Security token<XFF>" ERREND
DT, <XFI>DERZEAXELXT,

XEUL<XFF)>% Armadillo @ /etc/swupdate.cfg ICERET % & Hawkbit NDEFEEFREEDY
B5ESICREDET,

5. Target Filter Z{ER 9 %
ERIOAZ a1 —m5"Target Filters"z= 2 Y v 2 LT, Target Filters OE®EICED £9,
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Target Filter Management

Custom Filter a

Name Created By Created Date Modified By Modified Date Auto assignment Delete

GONTEST demo, demo Tue Dec 1 05:41:19 KST 2020 demo, demo Tue Dec 1 05:41:19 KST 2020 none &

"+" &)y LTHRIC Target Filter ZEBLLE 9,

Target Filter Management 1
Custom Filters > Create Filter X

Name * Targets A

Query * (V] name =in= (target1, target2) ©

Controller ID Name Description Status | Created By Created Date Madified By Modified Date | =
2 target1 admin Tue Nov8 10:07-... admin
3 target2 admin Tue Nov 8 10:07.... admin Tue Nov 8 10:07:...

Filter name & 74 LY UV T &EE AN UL TRELZX T,
6. Software module /9 %

EfIOA =3 —H5"Upload"z% ') v 7 LT, Upload Management OEEICED £,
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Upload Management

Filter by type £ % Software Module Q+J
® Application Name Version Delete
®

|\
]

Software Module :
Details Description Logs Metadata

Vendor :
Type:
Assignment type :

"+"%Z %2 ') w7 LT Software module Z{ER L £, type (Zid OS/Application. version (&
EFROXFINZEELET,

7. swu/X\wo—I%7F7 v 7O—KUL T Software module ICBEER T3

FA2ERL U 1z Software module %3&IRU T, /\1 T+ b N /iRRET. "Upload File"R% > %
Vv 09BN 7rAINERSZy 7y RROY LTy 7O0—-RULET,

Upload Management I
Filter by type #¥ % Software Module Q+. Artifact Details of os_update:1.10 P
@ Application Name Version Delete File name Size(B) Last modified date Action
eos 123 qwe @ Jinux swu 57,569 WedDec217:33.. @ |
os_update 1.10 o
& Upload sdf sdf @
[E4=}

Software Module : os_update:1.10

Details  Description  Logs  Metadata

Vendor :
Drop Files to upload

Type: 05

Assignment type : Firmware (FW/) Upload File

8. Distribution ZER L T Software module % B8E T 17 %
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ERID X Z 2 —Hh 5"Distribution"z= % ') v ¥ L T, Distribution Management QEE IC# D %
ED

Distributions Management

Filter by type £% % Distributions a+|
@ App(s) only Name Version Delete

® Os only

® 05 with app(s) akjsdk kjhskd T

full update

"+"Z 42w LT Distribution Z4E L £ 9, type ICI& OS/OSwithApp/Apps. version T
FEBEDOXFINEIEELE T,
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Create new Distribution x
Select Type | OS with app(s) v
Name * full update
Version * 1.0.0
Description |

Required Migration Step

Save % Cancel

"Software module" MR+ VS5 FF2ERL U Tz Software # RS wv 2 LT, 1R U7z Distribution

DElckOyZULEY,
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[T Vkushima FRBESE PoC1 FEY. X &8 hawkBit Update Serve X @ swupdste - Software Updste fo. X | 4+
w

< C A RESNTLZLEE | 172.16.2.121:8080/U)/#distributions

Confirm Assignment

9. Rollout Z¥E LTy 77— NZF%BT 3
EROXZa1—h5"Rollout"z %Y v 2 LT, Rollout Management OEEICED £,

1IQVVINLII

Rollout Management

Rollouts
Status | Detalil status Groups | Targets | Actions

Name Distribution set tatt

Rollout3

"+"%# 1) w4 LT Rollout Z{EB L £,
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Create new Rollout

Name * Bugfix Total Targets : 20
| z0in Group 1
Distribution set * full update:1.0.0
Custom Target Filter * | 15 rgets A
Description
Action type *
® & Forced M Soft D Time Forced & Download Only
Start type *
) Manual (e Auto @ Scheduled
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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5.6.3.1. hawkBit D7 v 77— N EE% CLlI TTS

—D2D7 Y TT— K Z2EEKT BICIF. hawkBit D Web Ul TRERZFIENRWVWDT CLI TITS52&T
MELCRITTERT,

P—NN—DEREDEEFETIE. "mkswuy OI—F—ZERT 2RENH D F£T, fERLL TLEWEEIE
setup container.sh ——add-user mkswu TYEE L TL &L\,

1. hawkbit_push_update D347l

[ATDE ~/mkswul$ Lls enable sshd. swu (1)
enable sshd. swu

[ATDE ~/mkswul$ hawkbit push update —--help
Usage: /usr/bin/hawkbit push update [options] file. swu

rollout creation:
--no-rollout: only upload the file without creating a rollout (9
--new: create new rollout even if there already is an existing one (3
—-—failed: Apply rollout only to nodes that previously failed update ()

post action:
--start: start rollout immediately after creation 6

[ATDE ~/mkswul$ hawkbit push update --start enable sshd. swu (6,
Uploaded (or checked) image extra os.sshd 1 successfully
Created rollout extra os.sshd 1 successfully

Started extra os.sshd 1 successfully

ZOBITIEHSHUDER ST TUWS enable_sshd.swu % hawkBit [C&ESFUE I,

—no-rollout Z{#FSI15&IC SWU % Tdistribution; & U TEEFELET., 7 4L KT rollout
BEERUET, TARNT B TINAZADNEREFRINTWARITNIEL rollout DERBETERBULE T,

FU SWU T rollout ZZE{ERUCBEICTS—HEE T, H5—EERT DIBEEIE —-new &
ﬁj < < 7—(.-: é \l\o

—E rollout Z A% —bk U T, Armadillo TEEULBRICIEFEKEL TN AFZIFITHIGU T
rollout Z1ENE 9,

EE U Tc rollout Z<EITLE T, CDATY 3 VICIFENMDERZF AT 2RLENHD XY,
A =M X TITSRTHITYT, RITHERIE Web Ul TRRENET,

@6 0 © oe

5.6.3.2. SWU T hawkBit Z&i#%9 %
TINA ZADEWHEEF. SWU Z—EfE> T armadillo ZEEERIEZ &N TEET,

P—N\—DHREDEFETIL. devicey DI—F—FERT DIHENH D £9, EBRL TLWRWEEIE
setup container.sh --add-user device TYERLL T IE & L\,

1. hawkbit_register.desc T hawkBit ® B2 &% 175l

[ATDE ~]$ cd mkswu/
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[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/hawkbit register.* . (1)

[ATDE ~/mkswul$ vi hawkbit register.sh (2

#f Script configuration: edit this if required!

#f user given here must have CREATE TARGET, READ TARGET SECURITY TOKEN permissions
HAWKBIT USER=device

HAWKBIT_PASSWORD="CS=wC, zJmrQeeKT, 3" (3

HAWKBIT URL=https://10.1.1.1 @

HAWKBIT TENANT=default

#f set custom options for suricatta block or in general in the config

CUSTOM SWUPDATE SURICATTA CFG="" # e.g. "polldelay = 86400;”
CUSTOM_SWUPDATE_CFG=""

#f set to non-empty if server certificate is invalid

SSL _NO CHECK CERT=

I or set to cafile that must have been updated first

SSL_CAFILE=

#f ... or paste here base64 encoded crt content

SSL_CA BASEG4="
LS0tLST1CRUdJTiBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LakNDQVNHZOF3SUJBZO LVYTMvYXpNSHZ0
bFFnaFZnZDhIZWhMaEwxNm5BdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEdBMVVFQXd3SUTUQXVN
UzRATGpFdOhoY@5Nak L3TWpFNETEVTFNakV6V2h jTk16SXdNakUyTURVMQpNakV6V2pBVE1SRXdE
d1LEVLFRRERBZ3hNQzRATGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXR1NNND LBdOVICKEWSUFC
RFJGcnJVV3hHNnBHdAWVoe jRkRzVgYkVWTm5scHUwYXBHT 1c3UVBPYUF4cWp1ZzJWY jk2UHNScWJY
Sk8KbEFDVV020StaMHk3c LBgeDJHYnhDNms@czFHa LV6Q LUNQ jBHATFVZERNUVACQ LJtZzhxL2FV
OURRc3EVTGE1TgpaWFdk THROUmMNEQWZCZO5WSFNNRUJEQVdnQ LJtZzhxL2FVOURRC3EVTGETT LpY
V2RMdESSYORBUEJINT LZIUk1CCkFmOEVCVEFEQVFILO1Bb@dDQ3FHUOOOOUJBTUNBMGNBTUVRQO LB
ZTRCQOXKREpWZnFTQVARcVBGNTFmMjJvQkYKRmVBbV LGY2VBMU45dE8 rNOF pQXVVUEVTVGF xWjhH
UFYyRUg1UWdOMFRKS@5SckJDOE t pNkZWcF LkRUowYWc9PQotLS@tLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

# ... or add your own options if required
CURLOPT=-s

: (EH8)

[ATDE ~/mkswul$ cat hawkbit register.desc @
: (&8’)

swdesc_script hawkbit register.sh —-version extra_os. hawkbit 1

[ATDE ~/mkswul$ mkswu hawkbit register.desc @
hawkbit register.swu Z{ER L F L 7=,

[ATDE ~/mkswul$ mkswu initial setup.desc hawkbit register.desc (8,
hawkbit register.desc ZfHMAIAHF L7,
initial setup.swu Z{ERL F L7z,

hawkbit_register.sh & .desc 77 I)LZzAL YT LI MNJICOE—-ULE Y,
hawkbit_register.sh Z#&E L T, REZLHL X T,

hawkBit DEBEDEICAH U Tdevicey, 21— —DISAT—REZAHAULET, TDOFDICR
J—RFERALEBEWVWTLEE W,

hawkBit F—/\—® URL ZAAHULZE I,
TLS #EADOBZEIC. AV T HEROROIRAE%. base64 TAAULET,

0 000
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(6) hawkbit register.desc DFEZHEFZL £9, hawkbit _register.sh ZE{TI BT TT,
Q SWU ZfERK U <. initial_setup 9 Tl Y A M—=JLEAD Armadillo 1 VAN =L TEXT,

(8] F i3, initial_setup.desc & &1 T hawkbit_register £ & A 72 initial_setup.swu ZERL U
ESC N

5.7.eMMC D& ZzERDT
5.7.1.eMMC I£DW\T

eMMC & (& embedded Multi Media Card DSEXFZE > /BT NAND 22D 75w a XED %
FBAUEANBRANL—YTY, YHTHERALTWSHDIXRIEERZHIIRE UL TWEA, FHI IR
EZ¥DLITICUTSLC E—RTHEALTWET, BIZIF 32GB &M%z 10GB TEA. D 22GB &
FlaEEE T 3),

eMMC FMEICEBEIFEEVBEPRZATRKIY AO—NYRXT U. FHEEEZEIDHTTHRELT
WEY, #XNTIEHD TRBAIN. COFHEBNGELBRDEESAHDNHRKR L BEAREMEDHD T,

5.7.2. eMMC FeEB DR A E
Armadillo Base OS (ClZ emmc-utils EWS Iy —I RS VA RN=)LENTWVWET,
I T 5.16. eMMC D F BB EREXR%ZMETR I 5, m~9I Y REEFTL. EXT CSD PRE EOL INFO

@W@%Eﬁ; 9% &T eMMC OFmEEOFERARNOMND £Y, EXT CSD PRE EOL INFO OfE & ERk
DOz '3k 5.1. EXT_CSD_PRE_EOL_INFO OEDERR ICRUET,

[armadillo ~]# mmc extcsd read /dev/mmcblk@ | grep EXT _CSD PRE EOL INFO
eMMC Pre EOL information [EXT CSD PRE EOL INFO]: 0xO1

5.16 eMMC D FiEHEEBERAXRZHEET 5
# 5.1 EXT_CSD_PRE_EOL_INFO DO{ED =LK

& BBR

0x01 EEREFEEEL)
0x02 FhetEiE 80% LU EFER
0x03 TR 90% L EER

F7c. Armadillo Twin 5% eMMC O FEREFERERZHERIT 22 &N TE XY, Fillld Armadillo
Twin 21— —~<Za27)l "FNNAREBR7Z7—hZ2EEI S, [https://manual.armadillo-twin.com/
management-device-monitoring-alert/] %z CHER L 12 & L\,

5.8. Armadillo D EHEEIBFR=Z S

Armadillo [CEHEINTWBEHEEHNIEEINHBEY. BED EOL &R > B ICIFITDOR—IH
SHERTEXI,

Armadillo ¥ b - ZE&EH (PCN)/EOL &

https://armadillo.atmark-techno.com/change_notification
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Ffc. Armadillo U M2 ——&ZFL Wi & BHMSEEX—I)LTRET BT ENFET
T ZEEMCOVWTH, X—)LTRITREZZENARETID T, I—HF—BHFELBE N\ ULET,

I—H—ZFICDOWTIE 13.3.7. 21— —&8, 2#2RBL TSN,

5.9. Armadillo ZFEd %

BAZRTLU Armadillo ZRET 5. €Xa2 V74 —DBERDPSUTOLS BRI EZXET 2HE
nHH T,

- FREBHBATIC Armadillo ZE S I EUT
- Armadillo Zx v kT =7 D 5ERT B

- SIM A—RDPEASNTVWEDTHNITRE., 7ONA T —EDENZEIRT IS

- fEIR LAN OREZHIRT 2

- EHRULTWB IS RDOT/INA XFEAZEZHIBR - |BRICIT DT IV RICERTERLTS
- MEBNICEETERLTS
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o. bR

AETE, TTEFTORBTHRBNLENGD >Tc. K D#lIDZ Armadillo DFREREY. RAFRICKIL
DEYRREZBNULET,

EREYVIERBIILTVWETDT, BROFY A ML SPOHIWT EEFELTHENICSERLE
=L\,

6.1. persist_file ICDWT
Armadillo BaseOS Tld/L— K~ 7 71 )L X7 AT overlayfs Z AL TWE T,

FDleH, 771 ZZEBLIE Armadillo DEEZYVZ EEEFNRIIFERFINEFA. ARPLRE
IC rootfs DEBENBRERIE T DICIE. TEULRLTZ 7AILICTUT persist file ANV REFERAULET,

HAREUNDRIEZE2DS. VISV 77y 77— EBEHZEITLTLLZE W, SWUpdate
[CBEAULTIE 13.23. 7y 77— MEREICDWT) ZZRULTLLEZ L,

rootfs DAREZZELTH, VINIz 77V IT— M EEBULKBICEE UIcABRMMREFSI AL
AEENBDET, VINI 77V 7ITF—NEREROZEEANARZRIFISZFIBICEL TIE T6.5.
swupdate_preserve_files ICDWT, Z#ZBLTLREI L,

persist file VY ROBE%Z X 6.1. persist file DANJILT) IKRULET,

[armadillo ~]# persist_file -h
Usage: /usr/bin/persist file [options] file [more files...]

Mode selection:
(none) single entry copy
-d, ——delete delete file

-1, ——Llist List content of overlay
-a, ——apk apk mode: pass any argument after that to apk on rootfs
-R, —-revert revert change: only delete from overlay, making it

look like the file was reverted back to original state

Copy options:
-r, ——recurse recursive copy (note this also removes files!)
-p, —-preserve make the copy persist through baseos upgrade
by adding entries to /etc/swupdate preserve files
-P, --preserve-post same, but copy after upgrade (POST)

Delete options:
-r, ——recurse recursively delete files

Common options:
-v, —-verbose verbose mode for all underlying commands

Note this directly manipulates overlayfs lower directories
so might need a reboot to take effect

6.1 persist_file DALY
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1.

2.

3.

7 7L DORE - BIRFIES

[armadillo ~J# echo test > test

[armadillo ~]# persist file -rv /root

' /root/test’ -> ’ /mnt/root/test’ @
/root/.ash history’ -> ’/mnt/root/.ash history
[armadillo “J# rm -f test

[armadillo ~]# persist_file -rv /root

removed ' /mnt/root/test’ (2]

removed ’ /mnt/root/.ash history’ (3,
"/root/.ash_history’ -> ’/mnt/root/.ash_history

®©Q

6.2 persist_file {RTF - HIBRFIEHI

Bm--ZETEULE774I)L% rootfs NJIE—UL X9,

rEIEEITDE. OEDRIO rm-f AV RTHIBRUL 7 71 ILh  rootfs S HHIBRES
FITDTTEELIESIL,

®© I TICrootfs ICHEEIT D7 7MIH—EHRLTHSIAE—TBH, CDESIBAXyE—

IHRRENET,

VIO 77y 7T MNROERZMET 5 FIRA

[armadillo “1# vi /etc/conf.d/podman-atmark (1]
[armadillo “]# persist _file -P /etc/conf.d/podman-atmark (2,

[armadillo “J# tail -n 2 /etc/swupdate preserve files (3
#f persist file 20211216
POST /etc/conf.d/podman-atmark

6.3 persist_file VI NIz 77 v 7TF—NEHLEBEHITIT 2FIEH

Q@ TSHrDT7FAILORBELEELET,
O PATV3VEMELT persist_file ERITLET,
€ swupdate preserve files [CBIMENicZ &E&2ERLET,

BET 71 ILO—ERRH

[armadillo ~1# mkdir dir
Larmadillo “J# persist_file -1

directory /

directory /root

opaque directory /root/dir (1)
whiteout /root/test (2
regular file /root/.ash _history
directory /etc

regular file /etc/resolv. conf
directory /var
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symbolic Llink /var/lock
: (HBR)

6.4 persist_file EET 71 )L D—ERRH

Q@ rootfs DT 7ML ERELWVWT 4 LU ML opaque directory ERREINET,
O HIBRULICT7 7 I)LIE whiteout ERRSNET,

4, Ny T—I %A VAM=)LT 50 Fapk AV REFEBULTXEY EIcA VYA M=ILTEZXY
HY. persist file AN Y KT rootfs ICEEAVAN—ILT DI EEHEEETY,

[armadillo ~1# persist file -a add strace

(1/3) Installing fts (1.2.7-r1)

(2/3) Installing libelf (0.185-r0)

(3/3) Installing strace (5.14-r0)

Executing busybox-1.34.1-r3. trigger

0K: 251 MiB in 188 packages

Install succeeded, but might not work in the running system

Please reboot if installed program does not work ‘,
[armadillo ~J# strace ls

: (&)

exit_group(0) =7

+++ exited with 0 +++

6.5 persist_file TO/NNY I —I14 VX M—)LFIEH

QO CofiTIE Armadillo ZBEBE T IcA VA M—=)LUcONY Y REFHRTEFZ LA
Armadillo OBEEHNINEERZ /Xy T —IHHDEIT DT, FDIHEIE Armadillo =8B
BEFLTLIEE W,

6.2. A7 7

Armadillo Base OS IcEWT, 21— —7 U —y 3V EERNICOYTFARTEITEINET, 3.
R TRNUHEREFIETIE. EAXMNIC SWUpadate ZERALTIAYTHZER - RITUTVWEL
Tzo

LUTTlE,. EhEREOEVWIYTFOBEDKOICAYY RTA VIS DBREAKICDODVWTENL
£,

6.2.1. Podman - A7 HEREELY 7 ko7 &lE

AT+ ERRAN OS LIcERSINSRENGAI—TEEHDOIETYT, VT FHEERITZIET
BHD Armadillo-640 THRER—DRENT CICHBRTEEd, AN 0S ZHEE ULARWRELTH D
fed, 77V =23 VDRENERREVNWE WSEFENH D £,

Podman &3 D LSBT FHFEEBIBHDY I NI 7 THD., ERAXRTIVYTFEERY
TJhox7D 1 DTH3 Docker EHHENH D FT,

6.2.2. AV T F OERRZRE

COETE., AVFHERELEY 7D 27D 1 DTH2 Podman DERRFEWAICDWTEHRBEL
F9, Armadillo-640 TEFTSEBWFIUT—y 3 v EZFDERTEEBRSEEZ 1 DD Podman 1 X—
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YELTIRS T ET, EHD Armadillo-640 'H2HBETH, 2TDR—RETA—DREZHERSE
B ENAREERDET,

CDELFEEBLT, A AXA=IDRE - £#B5Y—E X T#H % Docker Hub [https://hub.docker.com]
MSEB U, Alpine Linux O/ X—I%#FE>THBALET,

6.22.1. A AXA=IDSAVTFZERT S

AX—=IDS AV TFHERT B/coHITIE. podman_start AV Y REERTULE T, podman ¥ docker
ICT TICELWDOCIE podman run AX Y RTHERTTETEXRIN, 22 TE 76.24. AV TFEERE
774N EERT D) THENI 2T DOEEREEIDEfEHET T podnan_start ZEWVWEK T, 1 X —
¥'l& Docker Hub [https://hub.docker.com] N5 BEIRICES S NET, I Tl BELHFHELT
s/ AV REERITIZIAVTFHEERULET,

[armadillo “J# vi /etc/atmark/containers/my container.conf (1
set_image docker.io/alpine
set_command ls /

[armadillo ~1# podman pull docker.io/alpine (2]

Trying to pull docker.io/library/alpine: latest...

Getting image source signatures

1 (&8)

Writing manifest to image destination

Storing signatures
a6215f271958¢760a2975a6765016044115dbae4b90f414eba3ad48a6a26b46

[armadillo ~1# podman start my container (3]
Starting 'my container’
b141e899b5ef7c9ech434bda8f6a83d3e6bfcI4f74bfbbdcef2a22041c71fdbf

[armadillo ~]# podman logs my container (4]
bin

dev

: (HB8)

usr

var

[armadillo ~1#

6.6 YT FZERT BETH

(1) AVTFOAV T4V ZERUE T, COT77AILTIE, IVTFDAX—=IPATY R, 7N
AANDT VT ZAEREZRELX T, FUWREDFRBICIE 624 AVFHEFRET 7ML %
BT %, ZSRIEEI N,

(2] AVTFDAARXA=IEZBEBEULET, 1 XA—IH Armadillo ICEWTHERWESEIE TError: docker.io/
alpine: image not known; OfRGEIZ—TERBEULET,

©@ IJIVFFEEFBLET, Ihid Armadillo B ICEBNICES: NS IV TFERBLHDICRE
h¥d, BBEIHNTELRIBEITIE set_autostart no TEMETEET,

O podman logs ANV Y RTHAOEHERLET,

"Is /" ZRITT BT D "my_container" EWSZFID IV T HFHIMEREINE Ulco IV T HHERE
N3 EEEIC s /" BRITSh, ZOR/EIASICEDET, ST TERRSINTVWEDIF, IVTFFA
D"/ FALIRNIDTAILTD—ETT,
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AV T4 77 7AILDEERZEEE podnan pull (ITL2 AT FOEEIE
FI A MNRETEXEY LTUNMRESNE Ao

7 74 )L persist_file TIHREL. AT FA X—Id abos-ctrl
podman-storage --disk T podman @ X kL —3Y% eMMC [cYIDE X
% abos-ctrl podman-rw T—FIIC eMMC IZRTFEL T2 W,

ERAFRO Armadillo ICIFE#EICEEZEI,. SWUpdate TP v 77—k
LTLIEE 0N,

OV 7407714IL%FEEL T, set autostart no ZHE LB WEE(
BHERELE I,

podman start TOV T FHIEU K EENTERWIEEIE podman start -v
<my container> T podman run D IANY Y KZfEZ2 L. podman Llogs
<my_container> THAZHERL TLEI L,

=

6.222. 1 X—I—EZRRI D

AVTFT BT B1cHDAA—JIE A X—I—EZKRRI % podman images IY > KR THERT
EIESC

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/alpine latest 9c¢74a18b2325 2 weeks ago 4.09 MB

6.7 1 X—I —BEDRREITHI

podman images I~Y Y ROFEMIE —-help A 7> 3 Y THEIATEET,

[armadillo ~]# podman images —--help

6.8 podman images --help M=17Hl
6.22.3. AVFF—EEZRRI D
ERBEH YT FH—BERRT BcHIClE podman ps AV RERITLET,

[armadillo ~]# podman ps -a
CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
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d6de5881b5fb docker. io/library/alpine:latest s / 12 minutes ago Exited (@) 11 minutes
ago my container

6.9 YT F—EBEDRRETH

—BRRICED, AVFTFEPIAVTF D ZHRIZIENTEET, -a AT aryeiIrng
Bl BEFOOAYTFOHARREINET, podman ps IY Y ROEMIL —-help A 7Y 3 >~ THERET
FEER

[armadillo ~]# podman ps --help

6.10 podman ps --help DE{TH
6.224. OAVTF%=ZEE#T S
ERGEAD Y T FERET Bz ICiE podman start IV REETLE T,

[armadillo ~J# podman start my container

podman start my container

[ 3119.081068] IPv6: ADDRCONF(NETDEV CHANGE): vethe172e161: Llink becomes ready
[ 3119.088214] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3119.094812] cni-podman@: port 1(vethe172e161) entered blocking state

[ 3119.101231] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.107745] device vethe172e161 entered promiscuous mode

[ 3119.113185] cni-podman@: port 1(vethe172e161) entered blocking state

[ 3119.119546] cni-podman@: port 1(vethel72e161) entered forwarding state
my container

[ 3119.620731] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.627696] device vethe172e161 left promiscuous mode

[ 3119.632762] cni-podman@: port 1(vethe172e161) entered disabled state

K 6.11 AT+ =ZEsd 576
_aATVavEEZZE, AVTTATETSINETT 75— 3y OBENEERTEES,

[armadillo ~]# podman start -a my container

[ 3150.303962] IPv6: ADDRCONF(NETDEV CHANGE): vetha9ef8f8e: Llink becomes ready
[ 3150.311106] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3150.317703] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.324139] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.330687] device vetha%ef8f8e entered promiscuous mode

[ 3150.336085] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.342443] cni-podman@: port 1(vetha9ef8f8e) entered forwarding state
bin etc Lib mnt proc  run srv tmp var

dev home media opt root sbin sys usr

[ 3150.804164] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.811249] device vetha%ef8f8e left promiscuous mode

[ 3150.816349] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

K 6.12 AT =zEsd 2XThll@ * 7> 3 v it5)
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ZZTEEL TWS my_container (&, EEIFFIC "Is /" ERITITDEDICB>TVWEDT, ZDFER
NEHEINET, podman start A< > KDOFEMIE —help A 7> 3 Y THRTEXI,

[armadillo ~]# podman start —--help

6.13 podman start —-help £{741

6.2.25. AVTFT%EILTS
EMER DOV TFEEILET BcHICiE podman stop AV RERTTULE T,

[armadillo ~]# podman stop my container
my _container

6.14 AV T7F+%&EILT DETH
podman stop AV Y ROFEMIE -help A 7> 3V THERTEED,

[armadillo ~]# podman stop —-help

6.15 podman stop --help 176l
6.22.6. AT FDEEZRET S

AVTFFHICTHUTZEENTONIIRET, ZOFFIVTFEEFELELTUES EETERKGDNRTUL
FWXT,

TEEBRETBICIRZDOAENBD XY,
1. podman commit IV Y R TIRET %,

[armadillo “J# podman commit my container image name: latest
Getting image source signatures

Copying blob f4ff586c6680 skipped: already exists

Copying blob 3ae0874b0177 skipped: already exists

Copying blob eab9ffe27343 done

Copying config 9ca3c55246 done

Writing manifest to image destination

Storing signatures
9ca3chbb246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88F3

6.16 my_container Z{&%E 9 %41

podman commit TREFET DEIC. EEINMTRONILEDINMREINET T, BDIRUEDZRE
2L, AA—IPAINKEL B >TLEWVWET, ANL—IBENFET ZEHEEIF. X—X
E1B0S DAA=IMSEDBEL TS,

2. 13241. BRZVI>THRFShB3TALI7 NI (A—Y—FT—FTsLIKV))) Z2FEAT %,

podman_start @ add volumes ON¥ > K TIO> 7 7FIc Armadillo Base OS 7« L7~ UZz1Y
THFTESENTEZET,
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REIBZT—FIOHREICE> T, REFXZERL TS,

1.

6.2.2.7.

/var/app/volumes/myvolume: 7v 77— K Ufciz&lEaEE—2nFztthA, AV PT—FXR—
ABRE. FIVT—yaVvhpMERURIT 2 & 5B T —YDREFICAWVWTWED,

myvolume A /var/app/rollback/volumes/myvolume: 7 v 7F—KhDOEIcOAE—LTF7 v/
F—RhZTS50T, 7YV ITF—RPRTELRRICHEWNDDITET, 7SV T—Y 3> E&E—HEIC
PYITF—=RTBEOBT—YDREFICEHNTVET,

AV T FOEBERYT Y 77—k

podman run, podman commit TAV T FZERTE X I BHNICT v 77— 23 HEICIFD
VT T OERY 7Yy 7TF— N 2Bt TE B EEFTT,

IhzRBEI 3. Dockerfile & podman build Z#EWE Y, ZDFIEE Armadillo TEITAIEE

TY,

1. 4 X—3% docker.io DA AXA—IDSHEDREULET

[armadillo ~/podman-bui ld]#f cat Dockerfile
FROM docker. io/arm64v8/alpine: latest

#f update & install dependencies (example: usbutils)
RUN apk upgrade && apk add usbutils & rm -f /var/cache/apk/%

#f copy our application and set it to run on start
COPY my application /my application
ENTRYPOINT /my application

[armadillo ~/podman-build]#f podman build -t my image:1 -t my image:latest .
STEP 1: FROM docker. io/arm64v8/alpine: latest

STEP 2: RUN apk upgrade && apk add usbutils &% rm -f /var/cache/apk/*
--> 234bf79175e

STEP 3: COPY my application /my application

--> 05ab31bb278

STEP 4: ENTRYPOINT /my application

STEP 5: COMMIT my image: latest

--> 590e3babd5b

Successfully tagged localhost/my image:1

Successfully tagged localhost/my image: latest
590e3babd55t3e29bdef158d7283e9c417515567b2d31978cfab2510dc02376b

[armadillo ~/podman-build]#f podman save my image:latest -o my image 1. tar

6.17 podman build DE1THl

2. AX=IFEHMDN=I3Yh5T7yTTF=bULET

[armadillo ~/podman-build-updatel]# cat Dockerfile
FROM localhost/my image: latest

#f update 0S packages
RUN apk upgrade --no-cache

#f update application
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COPY my application /my application

[armadillo ~/podman-build-update]#f podman build -t my image:2 -t my image: latest
STEP 1: FROM localhost/my image: latest

STEP 2: RUN apk upgrade --no-cache

--> ¢f1dc0d7296

STEP 3: COPY my application /my application

STEP 4: COMMIT my image: latest

--> 9e9d9366072

Successfully tagged localhost/my image:2

Successfully tagged localhost/my image: latest
9e9d9366072751007b2e70544d76c46b95a7aba02df658ef0fa3f7dcccf8850a

[armadillo ~/podman-bui ld-update]#f podman save -o my image 2.tar my image:2

6.18 podman build TD 7 v 77— ~k DE1THl

ZDIFE. podman partial image ANY RZFE-> T, ERREIFTZAVAN—ILTEZIEHTE
x99,

[armadillo ~/podman-build-update]#f podman partial image -b my image:1 ¥
-0 my_image 2 partial.tar my image:2

[armadillo “/podman-build-update]#f ls -Lh

-rw-r——r—— 1 root root 88 Dec 21 15:24 Dockerfile

-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 1. tar
-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 2. tar
-rw-r-—r-— 1 root root 51K Dec 21 15:26 my image 2 partial. tar

ERRUTc tar 7—hA T71E T6.4. mkswu D .desc 7 71 IL%=#RET B, D swdesc_embed container
& swdesc usb container TEZF I,

6.2.2.8. A>T+ %HIRYT 3
EREH AV T ZHIBRYT 23551 podmanrm OAY Y RZRTULET,

[armadillo ~1# podman rm my container
d6de5881b5fb973227b84d1d74abf269ac3183aad7e18b7a9d85208632641d94

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

6.19 O> 7+ ZHIBRI 5R1TH

podman ps IAN¥Y ROHAERED., VT FHEIBRESNTVWSE I EDER TEE I, podman rm
AN FOFMIE ~help A 7Y a Y THERBTEEXT,

1. podman rm --help E174

[armadillo ~]# podman rm --help
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6.2.2.9. 1 A=Y ZHIRT 3

podman D+ X—I%HIRY 3 (Cid podman rmi ANYY RERTUE T, 1 X—IYEHIBRT Bzl
lE. FOAA=IDSER LY TFEFELICHBRLU THEBENH D £9, podman rmi ¥V R

A A=Y ID ZIBEEIT DHENH S8, podman images AX Y RTHERULE T,

[armadillo ~J# podman rm my container

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/alpine latest 02480aeb44d7 2 weeks ago 5.62 MB
[armadillo ~1# podman rmi 02480aeb44d7

Untagged: docker.io/library/alpine:latest

Deleted: 02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21c5cedaddf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

6.20 1 X —JZHIBRY BR8]

podman images AY¥ Y ROHEAFERED. VT FHHIRINTWS Z EHMERTEE T, podman

rmi AY Y ROFEMIE —-help A 7Y 3 > THERTEEY,

[armadillo ~]# podman rmi ——help

6.21 podman rmi —help £1741

SWU TERE S NIz X — & podman images T Read-Only & UL TFRR
SNEIDT, podman rmi ZEX{TITBDELT—ERBDET, ZDOHEIEF
abos-ctrl podman-rw rmi Z SfER S L\, abos-ctrl podman-rw [CD
= WTIE 76.2.2.16. 1 X—3% eMMC ICIRFET D) ZSBLTLIESIL,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker.io/library/alpine latest 02480aeb44d7 2 weeks ago b5.62
MB true

[armadillo ~1# podman rmi docker.io/alpine

Error: cannot remove read-only image
”02480aeb44d78f1244b8791af7edf7d6e1b18707397a1dfb3ff4f21chcedaddf”
[armadillo “]#f abos-ctrl podman-rw rmi docker.io/alpine

Untagged: docker.io/library/alpine:latest

Deleted:
02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21c5cedadsf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

6.22 Read-Only D1 X —3 %z BT 2 R1TH

6.2.2.10. £ETHO AV T FIcERHRT B

ETHROIVTFICERL. IYTFATEELLITYY REEITT BICIE podnan exec VY R%&E
ETUXJ, podman exec ANV RTAVTFALOY )L ZkET 2. AV THFAWZRIETE DL
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SIKEDET, TZTIE. sleep infinity ANY RERFTUTHESKITD LTIy TFHEER L. F
DAY TFICXH U T podman exec ANV R Ty T ILEZREEFITIHZRULET,

[armadillo “1# vi /etc/atmark/containers/sleep container.conf
set image docker.io/alpine

set_command sleep infinity

[armadillo “]#f podman start sleep container

Starting ’test’
62e7a666d7156d261905¢c8406c72fc271534fa29e69771c76f4f6660a2dad1a
[armadillo ~]# podman exec -it sleep container sh

[container ~1# ps

PID  USER TIME COMMAND

1 root 0:00 /run/podman-init —— sleep infinity
2 root 0:00 sleep infinity

3 root 0:00 sh

4 root 0:00 ps

6.23 AV T FAWLDY )Lz BT 2 KTH

podman_start AN RTOAVTFZERL. FORER LIV TFTRT sh ZETLTWVWET, sh
ZERTITRE, AVFFAROTZAVY MR RSNIAV T TR ZRIETEZLSICRDET, EET
FAYTFAT, ps ANV REFRITULTWEY, AV T HERRICEITUTZ sleep & podman exec T
TFUIEEsh B 7O0ECRELVLTHEELTWS Z ENERTEET,

AVTFFARDY TIILHSIkITBEIE exit IV REETULE T,

[container ~1# exit

K 6.24 A TFATBOY L 5ikIF Z2ETH
podman exec AV Y RMSIKIFTH, AV T FNFLETHTY, AV T FEEZIELIZWEEIE podnan
stop sleep container H podman kill sleep container T{=1E L T podman rm sleep container T#®D
AT FZHIBRL TS W,

podman exec AN KDFMIE —-help A 7> 3 Y THRTEXY,

[armadillo ~J# podman exec --help

6.25 podman exec --help E174
6.22.11. AVTFTHETEE.RTS
BHOAVTTFZETULTWBRERET, ThoDdY T FETEREZITSAEERUVLET, hick
D, BIZIESQL T—NZEFTLTWB AT HICH UMDY TFMNoERT 2 E VWS EVWANTE
x99,

AVFTHIIERUEERTA—AI IP ZRLADEIDHBTENZDT, AV TFDEBHZD IP
ZRLATEBEZTSIENTEEXT,

EEe LT, 220V FTFEERULET,
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[armadillo “1# vi /etc/atmark/containers/my container_1.conf
set_image docker.io/alpine

set command sleep infinity

[armadillo ~J# vi /etc/atmark/containers/my container 2.conf
set_image docker.io/alpine

set _command sleep infinity

[armadillo ~]# podman start my container 1 my container 2
Starting 'my container 1’
cbe0802f4e2d2fec88f4e300dabeba3b48865359dc02chd99375b1b38c2¢28eb
Starting 'my container 2’
5e645t5e40fc096ad0bea323a00bebebbdadbd825a5e8d121031752d8868692¢

6.26 J> T+ Z1ER T 5RTH6l
AVTFHICED Y TSN IP 7 RL XA ZMHERT BICIE podman inspect ANV Y RZETULET,

[armadillo ~1# podman inspect ——format=" {{.NetworkSettings.IPAddress}}’ my container_ 1
10.88.0.108
[armadillo ~1# podman inspect ——format=" {{.NetworkSettings. IPAddress}}’ my container 2
10.88.0.109

K627 A>7TF+D IP 7 RLAZHERI BRTH

INSDIP7ZRLRAEFE->T, —ADIAYTHFHSEEHES—ADIVTFHFAXU ping AV RTEHE
BERETOIEMNTEEXT,

[armadillo ~1# podman exec -it my container 1 sh
[container ~1# ping -c 2 my container 2

PING my container 2 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.144 ms
64 bytes from 10.88.0.109: seq=1 ttl=42 time=0.210 ms

-—— my _container 2 ping statistics ———

2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max = 0.144/0.177/0.210 ms

[container ~J#f ping -c¢ 2 10.88.0.109

PING 10.88.0.109 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.140 ms

64 bytes from 10.88.0.109: seq=1 ttl=42 time=0.138 ms

-—— 10.88.0.109 ping statistics ——-
2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max = @.138/0.139/0.140 ms

6.28 ping AY > Ric & % a7 FEOBRERRETH

D&, my_container_1(10.88.0.108) »5 my_container_2(10.88.0.109) ND&@EHHER
TEEY,

6.22.12. pod TAVTFTDEXRY NT—VRX—LAR—XAEZHEFT S
podman_start T pod BéEEZES T EMNTE XTI,
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pod ZFES 2 &T, EBHOAVTFHREURY NT—JR—LAAR—RAEHETZIENTEEXT, AU
pod DFD YT F+H IP DiFE localhost T, unix socket DIFE abstract path THEICERT D
ZENTEET,

[armadillo ~]# cat /etc/atmark/containers/mypod. conf
set type pod
add ports 80:80

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set readonly no

set pod mypod

[armadillo ~]# podman ps

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES
0cdb0597b610 localhost/podman-pause:4. 3. 1-1683096588 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp 5ba7d996f673-infra
3292eb5e714a2 docker. io/library/nginx:alpine nginx —g daemon o... 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp nginx

6.29 pod 2> A>T+ Z BEIKEENT B = DEREH

a5 FERUL. /etc/atmark/containers/[NAME]. conf 7 71 JLZ{E> T. set type pod ZRTE
52T pod ZERRLET,

pod ZESKFICAYTFDRET 7 JLIC set_pod [NAME] DEREZEML XT o

XY RNT—=UX—=LAR—X|F pod ZIERLT % & EICHERTZH. ports, network & ip DERTE I
pod DAV 7 4 77 71 ILICANIZITNIEIED £t Ao

METHNIE, 8D podman pod create DA 3 3> % add args CHREI DI ENTEEXT,

conf 77 A THERATEZRE/INOA—FICDOWTIE, T6.24. AV T HiKgBE 7 71 IL=ERT
%) ZRBULTLIEI W,

6.2.2.13. network O{ER
podman_start T podman ® network HERZ EMNTEET,

F7A)MD 10.88.0.0/16 PMEZBWEE., H5WE AV TFFRALTTERETCEHAWVWLSICUIWE
Bl3fE>TL 2T W,

[armadillo “]# cat /etc/atmark/containers/mynetwork. conf

set _type network
set_subnet 192.168.100.0/24

[armadillo ~J# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

add ports 80:80

set ip 192,168.100.10

set_network mynetwork

[armadillo ~]# podman ps
CONTAINER ID IMAGE COMMAND CREATED STATUS
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PORTS NAMES
3292e5e714a2 docker. io/library/nginx:alpine nginx —-g daemon o... 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp nginx

6.30 network 25 > 7+ = HEEEN T 5 /=6 DEREH

AT+ ERUL. /etc/atmark/containers/[NAME]. conf 7 7 A JLE{E>T. set type network %
RET DI ET network ZIER L E T,

FDORY NT—=D%ZESKICAYTFDRET 7 IUIT set_network [NAME] DEREZWVWNEXT,

XY RNTD—2IDH TRy M set subnet [SUBNET] THRFEULFT, ZDHRFIL set type network D
UNMEZFEFHADT, set_ type FT77AMIDRYIDEZBICE->TLIESW

1D podman network create DA 7 a3 VMM ETHNIE. add args THREI DI EMNTEXT,

cconf 77 AL THERATEZRE/NTA—FICDOWTIF, 76.24. AVTHEBIRET 71 ILEERT
%) 2ZRULTLLIEE W,

6.22.14. AV TFFH50IAVTHER
podman Ti& REST APl I & 3 &7 7 £ A 5 TTHE T,

BADIAYTFHSMD YT FOEEBNRERIGEIC. RAKMD podnan H—EXZF#ICL T, O
> TFFIC /run/podman ZRY) 2 —ANX T > b I hid podman --remote TEETEZX,

VT FDOREICK 2T podman D socket /\@/\"Zb‘ﬁ@baﬁﬁén&t

WIBEEHH D XI, podnan —-remote TI T —HWFHEEULLIBEIC

CONTAINER HOST=unix:/path/to/podman. sock T socket ’\0)/\°X%E"“* L
= TLIEE W,

Armadillo ®/RZ MMEAID udev rules 5 AV T F %=L T 35S podnan start EXEEETI S
tudev OF7AOCRBEICL > TAVTFIHELEEINEFIDOT, Z0HEIEFT—EXZEMICL.
podman start ——create <container> <Y RZEfcld set autostart create DERETCIVTFZER
U 7z_E podman --remote start <container> THEEIL TL 2 LY,

6.2.2.15. UE—KUYRINVICAVTFZRET S
1. AX—YZUE-—NURINUICEET S

[armadillo ~]$ podman image push <localimage)> docker://<registry>/<remoteimage):<tag)>

2. set pull always ZREULRBRWAE D, SWUpdate TH¥ T YO—ROMBZESBWET VS
7__\“_ l\%?ﬁb\iﬁ/bo

(mkswu ICDWTIiE T5.4. Armadillo DY 7 kD757 v I7T7F—KT 3, #S5EBICLTLLES
L)

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/pull container nginx.desc .
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start .
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[ATDE ~/mkswul$ cat pull container nginx. desc
swdesc_option version=1

swdesc_pull container "docker.io/nginx:alpine”

swdesc files —--extra-os nginx start

[ATDE ~/mkswul$ mkswu pull container_nginx. desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:
pull container nginx.swu Z{Em L & L 7%

6.2.2.16. 1 X—3% eMMC [CRET S
Armadillo Base OS ®F 7 # )L k Tl&. Podman @7 —% & tmpfs ICIFESINET,

EEFICOY T ZERHMT BICEAA—I%Z eMMC ICEZATHRENH D XTI, AR > TER
DIZFEIE 16.22.17. A A—2% SWUpdate TEXEI D1 TAVTFTDAA—IZHELET, D
BRIEFEAMDERD app /X\—T 13 >DOYTRY 2 —AICERALET,

FIRDKFICLLT D abos-ctrl podman-rw A abos-ctrl podman-storage --disk DAY > R%Z{#HE > T
EEICAA-—VZRETDIENTERT,

TN THADABRE AT FOAA—IYDOEEBOHBAETT, T—IR—
AREZEQAVTHMEEZTAANDERIGEICIE 16.2.26. AVTTDEE
g HRETD, ICHBRY1—LDOHBEESEBLTLIEEIN,

- abos-ctrl podman-rw

abos-ctrl podman-rw ZfE X (X, read-only [CBR> TWBA XA—IZ/RSENTEZXT,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
[armadillo ~J# mount /dev/sdal /mnt

[armadillo ~J# abos-ctrl podman-rw load -i /mnt/at-debian-image. tar

Getting image source signatures

Copying blob 63c098a71e7b done

Copying blob 837e73dd4d20 done

Copying blob a25086e65f63 done

Copying config b5a30f8581 done

Writing manifest to image destination

Storing signatures

Loaded image(s): localhost/at-debian-image: latest

[armadillo ~J# podman image list

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
localhost/at-debian-image latest b5a30f8581cc 2 hours ago 233 MB true

6.31 abos-ctrl podman-rw OE{T4l
- abos-ctrl podman-storage

abos-ctrl podman-storage [IXEY ETFT 4 ATVDYIDBEZDMIC, FZAEEAMNL—IDSHEHAED
HEHEANL—IANODIE—bHTEZET,
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[armadillo ~1# podman pull docker.io/alpine (1]

Trying to pull docker.io/library/alpine:latest...

Getting image source signatures

Copying blob 97344484467 done

Copying config 3d81c46cd8 done

Writing manifest to image destination

Storing signatures
3d81c46¢d8756ddbb6db9ec36fadbabfhb71c287fh265232bab16739dc67a5f07d

[armadillo ~]# abos-ctrl podman-storage (2

List of images configured on development storage:

REPOSITORY TAG IMAGE ID CREATED SIZE
docker. io/library/alpine latest 3d81c46¢d875 3 days ago 5.56 MB

What should we do? ([Clopy (default), [NJothing, [D]elete)

copy 9

Create a snapshot of ’/mnt/boot 1/containers storage’ in ’/mnt/new storage’
Getting image source signatures

Copying blob 8ec3165d6e61 done

Copying config 4a49b68e7c done

Writing manifest to image destination

Storing signatures

Delete subvolume (no-commit): ’/mnt/new storage

Merging development images to readonly storage succeeded

Feel free to adjust the result with abos-ctrl podman-rw commands

Now freeing up original data...
Podman is in tmpfs mode ‘)

[armadillo ~]# podman image list (5
REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker.io/library/alpine latest 3d81c46¢d875 3 days ago 5.56 MB true

6.32 abos-ctrl podman-storage O X— 31—l

AAR—IHBEZAAAEINL—VICEIBULET,
abos-ctrl podman-storage A 7Y 3 VEL TETULET,
EXARTEERA RN L=V ICA XA=IWH2G5EICHICZEINE T, SEIEIE— (copy) LET,

abos-ctrl podman-storage [CA > a VY ZIBELEMN /DT, AML—ID tmpfs DFXIC
BOEF, §TIC —-disk TUDBEZBEICT A RIVDEETHABETT,

JE—DERULET, M1 XA—IDHmEAIDER (R/O, Read only) €D XU,

® 0000

podman AMENYL T WD T, T7A4J)L KD Tabos-ctrl podman-storage
—tmpfs) TERAIT B EZHBUXITH. tmpfs DREMNNS L TA
A=Y DBEICIEMWTEE A,

FAFEICIE Tabos-ctrl podman-storage --disky DIREE TYEEE 1T\,
ERAKFICIE Tabos-ctrl podman-storage —-tmpfs; ICE L T EE LY,
R2RIC Tcopy) ZEEIRKR T 2HBR>—FNLBRANL—IZZDFEXE
WO DFETDT, INRTOEBENED XY,
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SWUpdate T7 v 77— hZA Y XA N—)LF BERICIE. /var/lib/
containers/storage readonly 4 L2V NUDRE|[CKR>TcAM X—V%H
BMICHIBRL X T,
BHEEI T2 FEN GRS TH, 1624 AV TFEBBRET 71 ILZE

K95, #&FE|[CLT. /etc/atmark/containers/*.conf Z{E-> T2
L\, set autostart no ZREI DI ETCHEBETINE A,

6.2.2.17. 1 X—3% SWUpdate TEIXT %
1. AA—YET7AIRET S :

[armadillo “]$ podman image save -o <myimageD.tar <localimage)>

2. 774 )% SWUpdate D1 X—I(IC AN D,
ZDODPOALNBDET :
a. swu -1 X—IRNITHHAD

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

[ATDE ~/mkswul]$ cat embed container nginx. desc

swdesc _option version=1

swdesc_embed container ”"nginx_alpine. tar”

swdesc files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull --arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m
aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_alpine. tar
[ATDE ~/mkswul]$ mkswu embed container nginx.desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:

embed container nginx.swu Z{ER{L ZF L7

b. USB RZAJILRET S

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

[ATDE ~/mkswul$ cat usb container nginx. desc

swdesc_option version=1

swdesc_usb_container "nginx_alpine. tar”

swdesc_files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull —-arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m

aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_ alpine. tar
[ATDE ~/mkswul]$ mkswu -o usb_container_nginx.swu usb _container_nginx. desc
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
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LTFD774)%&USBAENICOE—LTLLREIL:

" /home/atmark/mkswu/usb_container_nginx. swu’

" /home/atmark/mkswu/nginx_alpine. tar’

" /home/atmark/mkswu/. usb_container_nginx/nginx_alpine. tar.sig’

usb _container nginx.swu Z{ER L ZFE L7,

6.2.2.18. ARKICERG—privileged A 7> 3 >

AVTHIc, RIERELDTDTNAAND T I A%RHRTEZA T3 ——privileged B’H D F9,
CDATYVIVEFBTZE, AVTHICEZRAREE/NOEREZLEVETRENEW-H. FIREC
EHETY,

EERADKE. COATYavEFNATLIZZEEFEEXF 12U T —LRENSD D5, BREICOMFIF
KIEEW, AVTFHIIHEBERRERDIEREZS5Z522E2HITITHLET,

6.2.3. AT FEAVTFHICEET BT—Y %HIBRT 3
2COAVTFEAVTFHFAX—=Y, AT FICEATBZT—FIHHIERE
ZfcHh. TAMITEELUTERLTLEZ L,

6.2.3.1. VSCode N"5%1T9 %

VSCode £ ABOSDE(Armadillo Base OS Development Environment) h5. Armadillo @3>
THFAA=I%ZLTHIFRT 2 SWU A A=V ZERT DI ENTEXT,

VSCode OE~RA D [COMMON PROJECT COMMAND] h'5 [Generate Container Clear Swu]
ZETITBE. SWU A X—IDERESNET, SWU 1 X—I1d “/mkswu/container clear.swu [CIRTF
EhZEY,

2D SWU A X—Y%Z 13235 SWU AX—=IDA YA r—)by ZZBEU T Armadillo N> X
E—=ILLTLEE W,
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ABOSDE EXPLORER
“ COMMON PROJECT COMMAMND

Generate Initial Setup Swu

Generate Container Clear Swu

" CREATE NEW PROJECT
AB00

AGBE

G4/X2

6.33 Armadillo EQ QYT F A4 X—I%HIERT S
6.2.3.2. ANV RZAVUHBEETTS

abos-ctrl container-clear 2RI 5 &, AT+, AVTFHFAX—=Y, AVTFTFHICEITZT—5%
Hifgg B &ENTEET,

abos-ctrl container-clear ([FUTDEDEEL £,

- U{To774)b T« L7 MNIERTOT 71 )LZHIBR
- /var/app/rollback/volumes/
- /var/app/volumes/
.- /etc/atmark/containers/*.conf

. LUFD 7 74 LT container Z&E1T% HIBR

. /etc/sw-versions
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- /etc/swupdate.watch

[armadillo ~J# abos-ctrl container-clear

This command will remove all containers and related data.

- The following file and directories will be removed:
- /var/app/rollback/volumes/
- /var/app/volumes/
- /etc/atmark/containers/*. conf

- Lines containing the word “"container” will be deleted from the following files:
- /etc/sw-versions
- /etc/swupdate.watch

Continue? [y/N]

y

Remove all container data succeeded

6.34 abos-ctrl container-clear £1{74l

6.2.4. AV TFHEERET 71 VT %

Armadillo Base OS Tl&. /etc/atmark/containers/*conf 7 7 1 JLICIEES N TWB IV FF+H
T FEBICEFNICKE LU E T, nginx.conf OEL&EHFZULTICRUET,

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set _readonly no

add ports 80:80

6.35 AV T F ZBEEE T 57 H DRES
.conf 77 AILIELIT DN XA —FZRETEEXT,
6.24.1. AV TFA X—I DFEIR
set_image [1 X —S 4]
AA—VDEFMERETEEXT,
f: set image docker. io/debian:latest, set image localhost/myimage
A X—=Y% rootfs & UL TKSBEIC —-rootfs A 7Y 3V TIRETEET,
#ll: set_image --rootfs /var/app/volumes/debian
6.2.4.2. R— MRk
add_ports [/RR bR—F]:[QAVFFHR—}M]
BELVIR—KTAENS AV T FADT VAN FREERDET,

T7AIKMITCP T, UDP % /udp ZMIF THEZAE Y, AR—ATHIT TERDOR—MERET S
EMTEXRT,

BT oflTid. R— bk 80. 443(web). UDP D 69(tftp)Ic 7/ AT 22 EMNTE. AV TFHDIR—
N 22(ssh)ITIFIR— K 2222 W57V ERXT 2 ENTEXT,
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B: add ports 80:80 443:443 2222:22 69:69/udp

pod ZFESBE. DA T3 Vidpod DEREICLBWVWEFRICRD E
BADTTERCIES W,

6.2.4.3. TINA X7 71 JL{EE

add_devices [[RR /X2 ]: [V FF/XR]
AVTFTTINA R %2R LT, ERAREERDET,

AT FNRRAZREULBWERIRIRA N ERUNZAZFENET,
BHOTNA ZZER U WEBIEAR—ZIATHTTREL TR,

Bl : add devices /dev/galcore /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DASCAF-video-
index0:/dev/video3

RARNRIC Ty Z2&EHEIS add_device "[RR ~/AR]” "[AVFF /3R] TEMTEEY,

#1: add device ”/dev/v4l/by-path/platform-xhci-hcd. 1. auto-usb-0:1.1:1,0-video-index1” ”/dev/
video3”

AVTFNRRE Ty ZEBEELSBNRARBRETE I A
6.24.4. R 2—LXYIV K

add_volumes [ZRR MNXR]: [V FFNRR]:[ATFvav]

BEIZ/NAZ2AVTFATYVYRLT, T—YDOREPHEITHIENTERT,

RARNNKZABUTOELE SN EIREL TS W,

. /var/app/rollback/volumes/<folder> H <folder>:
7y 7TF—RMOBEICH LK OAE— (snapshot) Lfcmza. AE—EDHAEELERIDT, 7v 7
T—hRTHIDT—FZESIENTEET, BRCERIMELIHETH, COT—FICREE
EH D FEEA,
SWUpdate TP v 77— K957 —FICAMWNWTWVWET,

. /var/app/volumes/<folder>: app /\—FT 1 ¥ a VICEZET,

7w ITF—RhOBICOAE—SNFLADT, 7YV ITF— MO EBREEIEFRNZIVTTH
DF7TVr—y a3y TRNES,

AP TF—IR=CENTWVNET,
- /tmp/<folder>: BHED AV T F TAEY 77 ANV AT LAZEFULIZWERICFE->TRE W,
- /opt/firmware: ZHBBENICHERTI 7 LI T7 71477 —DIKR,
AT FHFNRRAZHFREUBWSERRA N R ERU/NRZFEWET,
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A7 3 >I& podman run @ —-volume DA T 3 >V IC/EDFXI DT, ro (read-only), nodev, nosuid,
noexec, shared, slave XX ECEZX I,

f5 : add volumes /var/app/volumes/database:/database: O—JL/\v 7 &k WTF—% % /database
TRELEY,

f: add volumes assets:/assets:ro,nodev,nosuid /opt/firmware: 7 77U —3>DF—5%/
assets TImAED . Jopt/firmware D7 7 — LDz 7 %=FEZE I,

B BRAMIDNKREAYTF DI R 2RI ZERN BB Ich. T7AIBPTINARAIC T &
ESZ&FTEEEA,

BEOAYTFTIYIYNIAVY Y RERTIT B ENHNIE. shared DT
T TEEEDODN I NEHEFITDIENTEET,

[armadillo ~“J# cat /etc/atmark/containers/mounter.conf
set_image docker.io/alpine

add args -ti

add volumes /tmp/mnt:/mnt:shared (1,

add _args --cap-add SYS_ADMIN

add device /dev/sdal

[armadillo ~J# cat /etc/atmark/containers/client.conf
set image docker.io/alpine

add_volumes /tmp/mnt:/mnt:slave (2

add_args -ti

[armadillo ~1# podman exec mounter mount /dev/sdal /mnt (3,
[armadillo ~]# podman exec client ls /mnt (4]
file on usb

6.36 lRY 12— L%k shared TH IV O Y NEHET 546
NV N%EITS5 YT FHIC shared DERTEE YD > MEFR (SYS_ADMIN)
"#5Z2%9,

NUYREFESOAVTFIC slave LT EREIThIE—AlcUhrHEES
nxth.

USB FN\A 22XV hULET,
NOvhEhlcl & zHERULET,

o © ©

6.2.45. Ky N 75T 7\ D&M

add_hotplugs [F/84 24 1 7]

AV FHEBRICHERETR> TORBINB(RY TS0 FNRA RAERETEET,

BE. AVFFADSTNA RERSbIClE. 55 U Armadillo IS LHD T /N1 2 &S
%gg%g;:y?fﬁﬁﬁiéﬁﬁﬂﬁbiiﬂ\awjmmms%ﬁﬁﬁ%ztvmvh757wﬁ

#: add hotplugs input
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add_hotplugs ICIBETEDEERXFINET/NA AT 7L ILDORITICDOWT, T3 6.1. add_hotplugs
ATV IVICEETEDEERFI IKRUET,

% 6.1 add_hotplugs A 7> q Y ICEER TZE 2 EELXF

X7 SI¥ DA HROFTINA AT 71 I
input NIAPF—R—RBEDAATI/INA R /dev/input/mouse0, /dev/input/
eventO 72 &
video4linux USB A X Z7%E®D videodlinux 7/\1 /dev/videoO 7 &
RAT774)
sd USB XEURED SCSI 7«4 X7 7N /dev/sdal & &
A R774)

& 6.1. add_hotplugs A 7> a3 VICIEETE 2 EERXFI, KR ULEXFIDOMICH. /proc/
devices DHEFHNSHBEDTICHH N TWBIXFIZIEEIT D ENTEXT, 'K 6.37. /proc/
devices DRAH) ICRITREDIZE. T/INAAFA THRIXFESE L TIF. BITOEBEBOREER
mem Y pty REERIBECTED I ENLMDET,

[armadillo ~1# cat /proc/devices

Character devices:
1 mem

pty

ttyp

/dev/vc/0

tty

ttyS

/dev/tty

/dev/console

/dev/ptmx

ves

10 misc

13 input

29 fb

81 video4linux

1 (B8

co o, b DOWON

]

6.37 /proc/devices DHRAHI

TINARIATEEBEDTNA AT 7Z7AILDORBICDOVWTIE., HA—FRIRFaX2h:
devices.txt(Github) [https://github.com/torvalds/linux/blob/master/Documentation/admin-
guide/devices.txt] ZZR L T EE LY,

BEDOTNARTA TZBEUCWHERRAR—ATHF TEREL TLLE W,
f: add _hotplugs input video4linux sd
6.2.4.6. fEFHABERDERREEKDIEM
add_armadillo_env
7y NY—=0T0 /DREVEEBNERZ VT FORBEZEHE U TGEMIT S ENTEERT,
#: add armadillo env

add_armadillo env ZREIT DI ETEMEINZ AV T TOREZHICOWT., TR 6.2
add_armadillo_env TEMENZEEZH, ICRULET,
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% 6.2 add_armadillo_env TENME N 3BIELTH

REEH BREZHOHHA =Rpl

AT_ABOS_VERSION ABOS ®/\—Y 3> 3.18.4-at5

AT_LAN_MACI 7y hIY—9F79 /HRE LT LANT 00:11:0C:12:34:56
(eth0) ® MAC 7 RL &

AT _PRODUCT_NAME S5 Armadillo-640

AT_SERIAL_NUMBER EFES 00C900010001

% 6.2. add_armadillo_env TEMENZRIEEH ICRUICREZERZ 1077 L THERT 2158,
' 6.38. add_armadillo_env TRE ULREZROER AL IKRIIANVY REZERTLTLLRE L,
2T ERESOREEHZFICRLET,

[container ~]# echo $AT SERIAL NUMBER
000900010001

6.38 add_armadillo_env TRE LU -BEEHOER A E

BEENEEOREZHZ VT FICEINYT 258 "M 5.4. BAXRESOREEZR % conf 7711
(OB & ICconf 771 EREL TLEE W,

6.2.4.7. pod DR
set_pod [[Rv R&]

M6.22.12. pod TAVTFDERY NT—URX—LAR—A%EH®EFT 3, TER LT pod D&BIZ AN
TAYT7 7% pod ACTREELET,

#l: set _pod mypod
6.2.4.8. XY KT —7 DFEIR
set_network [y hT7—2 4]

ZDFREIC 16.2.2.13. network DER TIER L e R v b T — 2 BISAC none & host DRFIRRERTE
HENET,

none MIZE. IV T FIC localhost UARWR—LZAR—ZICAD X,
host MIZFEE OS DR —LAR—AZZDEEFEWVNET,
fA: set_network mynetwork
6.2.4.9.IP 7 KL ADEE
set_ip [Z L RA]
AVFTFDIP7RLRAZRET DI ENTEXT,
#l: set_ip 10.88.0.100

Oy FFEOERIPENTHNIE. pod Z{E > T localhost H pod D%
TP IERATBIENTEET,
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6.2.4.10. ZtHEXD ERARE

set_readonly yes
AVTFTADSD T 7FAILY AT LANDES AHHFAZRELX T,

TI7AIINTEZIAAABEER > TVWET,

AVTTADISD I FAIVIV AT LANDEZ AHERZILTZET, tnpfs EULTHESXTY DEES
BARNICIZ S EMNTEFIN, 77V T— a3 VIcL>TEHRAAARERDOD 7 7A1ILY AT LA TIE

BELBVWAREELHD T,
6.24.11. A X—YDBEEY V> O— RKRE
set_pull [E&%E]
BEZ Missing ICTDE, A X—IDNEONSHRWERICAA—IEBFHNICY 7 >O—-RUET,
CTBE AA=IDNITICY VYO REATHEERIICH T EHMOERZID 7,

always (C

T 7 ALK TIE never T AX—=IDBEDDNSBWERICTT—ZRRULET,
| : set pull missing H* set pull always
6.2.4.12. A>T+ D) XY —N&KTE
set_restart [E&7E]
VT FIMBELEUVERICURY—REEEXT,
podman kill A podman stop TEIET BHH. CDHREEERLECUYXI—NLEEA,
T 7 # )L~ T on-failure IC7R> TWE T,
fl: set restart always /" set restart no

6.2.4.13. EE5ZXREI BV —ERDEM

set_init no

AVTFTDAAYTOEAN PID 1 TEELTWRIH, ZDHFEDT 7 A ~DEFSDRVWLEDL
DXI:SIGTERM BEDT T AL M\ RS DEMTY,

ZFDIH, init LADIOAT > R%E set_command TERET DHEE podman-init D 7Ot X% PID

1 &ULTEZELEFT, BELIEONY R ZZDFT7OERE b’Ct@Jbi?o

fl: set init no
6.2.4.14. HENEEBIDHEML
set_autostart no X7cld set_autostart create
Armadillo DEERFICIV T FZBEBHEBHULBRVLSICRETEXT,

create ZIBEEULHZAIXIAV T HIFERINTE D, podnan start <name)> TEEII TSI ENTE
EJCIN
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no Z18F U/cH A 1L podman start <name)> CTEEISETZIENTEZET,

AV 74 TICRB U TWBWA A=V F 7y 77— NDORRICHIBRE N E T
DT, OV e X=V[CHUTEHREL TLIEET W,

=

6.2.4.15. E{TOAY Y RORTE
set_command [O< Y K]

AVTFHZREITZHEESDIANY R, RESNBD S FBER. AVTFAA=IDTTAIL N ZFEWN
ESEI

f: set_command /bin/sh -c¢c "echo bad example”
6.2.4.16. podman run |[C5|¥ % EITERTE
add_args [31%]

CCETTHBULUERTEBLADOEREZ TV -WESIZ. TDETE T podnan run [CEES|IMEET
CENTEET,

# : add_args --cap-add=SYS_TTY_CONFIG --env=XDG_RUNTIME DIR=/run/xdg_home
6.25. 7YY= TV /DRET DA A-IZES

7y NI—0FT0 /. BEESREREES LU CERTE S Debian R—ADA A —IHEHLTWET,
CTIEUTD 3 DOFIEICDWTEHRABEULEYD,

- ABOSDE 514 YA M=V B HE

-
«

- Docker 771464 X—=3I%EILRT BAHE
- TTIREIRBHFDA A —I % FES AL
6.2.5.1. ABOSDE W61 VA M=%

r3.3.6. VSCode %fEHL T Armadillo Dty k7Y 7%175, #Z28BLT. Armadillo Dty ~
7y Z77AV 7 b EEBRLTEWTLEE WL,

VSCode OENA > ® [my_project] iS5 [Generate at-debian-image container setup swu] Z 3%
TLTLEE L,
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ABOSDE EXPLORER: COMMAND LIST

> G4/X2
> AG6E
> A600
v my_project
Generate initial setup swu

Generate alpine container setup swu

Generate at-debian-image container setup swu

6.39 at-debian-image DAV T FA A—I &ALV AK—=ILF3 SWU 771 )L E{ERT S

e Ltz SWU 7 71 JLIE container setup/at-debian-image/at-debian-image. swu [CREFES N TWL
F9d, COSWUAX=U% 3235 SWUAAX=IDAVAN—=)lL; ZSHBULT Armadillo N1 >
AR=JLLTLIZE W,

6.2.5.2. Docker 77 IS A XA—=IZEILRT S

Armadillo-640 3 >~ 7 +  [https://armadillo.atmark-techno.com/resources/software/
armadillo-640/container] »5 Debian [VERSION] t > 7JL Dockerfile; 7 7 )L (at-debian-
image-dockerfile-[VERSION].tar.gz) Z4 7> O— KL% 9, D% podman build ¥ > KZE1T
LEY,

[armadillo ~1# tar xzf at-debian-image-dockerfile-[VERSION]. tar.gz
[armadillo ~1# cd at-debian-image-dockerfile-[VERSION]

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

[armadillo ~1# podman build -t at-debian-image: latest .

: (BER)

[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 723b4a@1cd2a 18 hours ago 123 MB

6.40 Docker 77 A IIC & BA4 X—IDEIL RDERTH

podman images A¥ > RIc & D at-debian-image AL RahfcZ e b B TS LT . library/
debian 4 X —JFN—R &7%> TW3 Debian 1 X—3 T,

6.25.3. EILREHDA X —I%ZHERAT S

Armadillo-640 d ¥~ 7 + [https://armadillo.atmark-techno.com/resources/software/
armadillo-640/container] M5 TDebian [VERSION] B> 7 AV TFF+AX—=Yy 7 74)b (at-
debian-image-[VERSION].tar) Z% 7> O—KUX 9, D% podman load AYY RZETULET,
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[armadillo ~]# podman load -i at-debian-image-[VERSION]. tar

: (BER)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image [VERSION] 93a4ec873acb 17 hours ago 233 MB
localhost/at-debian-image latest 93ad4ec873ach 17 hours ago 233 MB

K 6.41 EJRFHA A= % load § 2E1T61
podman images IY Y Ric &k D at-debian-image AEJL RS NfcZ ENERTEZX T,
6.2.6. alpine DAV TFARXA—IEAVAM—ILT S

alpine DAY 7T F+A4 X—VId, ABOSDE ZFIWTA YA R—I)LT 2 ENARETT, 3.3.6. VSCode
ZERAL T Armadillo Dty h 7y 7%Z1751 2R U T, Armadillo oty h 7y 770V 7 h%Z
FERLUTEWVWTLLEE W,

VSCode MENRA > D [my_project] iS5 [Generate alpine container setup swu] ZE{TL T
=LY,

ABOSDE EXPLORER: COMMAND LIST

> G4/X2

> A6E

> A600

v my_project

Generate initial setup swu

Generate alpine container setup swu

Generate at-debian-image container setup swu

6.42 alpine DAY T FA A=AV AM—I)LT S SWU 771 ILZ{ERT B

YERR UL Tc SWU 7 71 )LIE container setup/alpine/alpine.swu [CREESNTWET, D SWU -«

A—=V% 3235 SWUAX=IDAYZX =)Ly ZZRUTArmadillo N1 XA h—JLLTLEE
WY,

6.2.7. AVTFDRY N T—0%ZK>S

COETH. AVTFTADRY hT—=7ZRSAEILCDODVWTRULEY,
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6.27.1. AYTFDIP PRLRAZERI %

BEAMICOYTFD IP 7 RLZIE Podman A X—INS VT FHZER L& EICEEMICED ik
S5hEJ, AVTFHICEDIRSNTWS IP 7 KL XIERA K OS N5 1E podman inspect V¥ R
ZAWT, UTOLSICHERI B ENTEXT,

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

set_image docker.io/alpine

set command sleep infinity

[armadillo ~]# podman start net_example

Starting 'net example’
48ae479af65445674323567¢17c5418dd4624292351e061bd2bd8adadd4c 150

[armadillo ~]# podman inspect --format ’{{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

6.43 JVTF D IP 7 K L AHERH
AVTFAD ip ANV RERWTHERIT S EHTEET,

[armadillo ~1# podman exec net example ip addr show eth@
3: eth0@if8: <BROADCAST, MULTICAST, UP, LOWER _UP, M-DOWN> mtu 1500 qdisc noqueue state UP
Link/ether xx:xx:xx:xx:xx:xx brd ff:ff:ff:ff:ff:ff
inet 10.88.0.17/16 brd 10.88. 255,255 scope global eth®
valid Lft forever preferred Lft forever
inet6 fe80::40e5:98ff:feec:4b17/64 scope link
valid Lft forever preferred Lft forever

6.44 ip ARV REABWEZIAYFTFD IP 7 RL ZAHRF
6.27.2. AVFHICEAEIP PRLAERET 3

If podman (77 #JL KT 10.88.0.0/16 Z{FEWLE T,
MICERLTWB IP P RLREHESBEFIF IV THICHIOIP P RL
AEHRELTLEE W,

AVTFIEE IP 7 RLAZRET Bcdlcid. BRIICI—TERDRY NT—J Z2/FET 20ED
HHERI, UTIC 192.168.1.0/24 [CA—FEERDXRY N T—T =T 2612 RLEXT,

[armadillo ~]# vi /etc/atmark/containers/my network.conf
set_type network

set subnet 192.168.1.0/24

[armadillo ~]# podman start my network

Creating network 'my network

my network

6.45 I —HEEDRY b T—T RS
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TS PR

AT+ =T BBIC. LR THERUERY N T—DEREULEWIP 7PRLAZEITCET OV
TFHFDIP 7PRLAZEEIT DI ENTEET, UTOHTIE, ZRLZA% 192.168.1.10 IcEFE UL
F9,

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

set_image docker.io/alpine

set _command sleep infinity

set network my network

set ip 192,168.1.10

[armadillo ~J# podman_start network_example

Starting ’network example’
3ea8c9031bht833228908bd73d8929b1d543b189b436c218e0634e0d39409¢100

6.46 IP 7 RL AEED > T F1ERH

A>T+ DIPr7

__=,-b,_._.
CEXAE

KL XD, 192.168.1.10 |

SNTVWBZEDERTEEXT,

[armadillo ~1# podman inspect ——format * {{ .NetworkSettings.Network
network example

192.168.1.10

s.my network, IPAddress }}

X647 A>T+ DIP 7 KL RAHER

6.2.8. AT FAHICH—IN\EEBET S

CODETIF. AVTFTARATHRRABT—N\ZEBEIT ZHEICDOVWTR
H—/\I& alpine @ apk ANV RTA VY AN=I)LT B ENFEBETT,

6.2.8.1. HTTP b —N\ZzEFEI 3

al

L¥d, COETHED EIFTWS

Z ZTlE. HTTP % —/V& LT Apache & lighttpd @ 2 i385 AT 2BAICOWTHBLED,
- Apache Z#EH9 %

alpine 1 X—=I sV FFZERL. 20T FRIC Apache Z4 Y AN—=)LULET, IVTF
ERDBRIC, IRA K~ OS @ 8080 HFMR—hZ A>T FAD 80 FR—MCEET BIEEZT o> TVWET,

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

set _image docker.io/alpine

set_command sleep infinity

add ports 8080:80

[armadillo ~]# podman start apache example

Starting ’apache example
ealaled9c2fe170a6db02e480300467510F4e844900efb35¢c7a24cc1a8653af2

[armadillo ~1# podman exec -it apache example sh
[container ~1#f apk upgrade && apk add apache2
[container ~1# httpd

AHO0558: httpd: Could not reliably determine the server’s fully qualified domain name, using
10.88.0.2. Set the ’ServerName’ directive globally to suppress this message

6.48 A7 7FIc Apache Z1 Y XA ~N—)L9 241
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ftd PC & D Web 757NN 5S, RAKN OS D IP 7RL XD 8080 FR—MICERI D&, 8
ERESEANR—IDNRRENET, T 74/ ~TlE. /var/www/localhost/htdocs T« LY NUICT 74
IWEBL ZET Web 750N SHEEBTEEXY, Apache DFEMIARRTEIX. /etc/apache2 T« L 7
NUICHBRET7 7N ZRET DI ETEEARETT,

- lighttpd ZEB9 %

alpine 4 X=I N5V TFZERL. OOV TFTFAIC lighttpd Z14 YA N—=ILUET, AT
ERRDBRIC. KRR K OS @ 8080 FER—hZI>7TFHARAD 80 FR—NCEXT DEEZIT>TVWET,

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

set command sleep infinity

add ports 8080:80

[armadillo ~]# podman start lighttpd example

Starting ’ lighttpd example’
fd7ea338d09c5e8962654ed54bbal7fb6a9ed4fcalb344e350bbf8F943d212b
[armadillo ~J# podman exec -it Lighttpd example sh

[container ~1#f apk upgrade && apk add Llighttpd

[container ~]# echo "<html><body>It works!</body></html>” > /var/www/localhost/htdocs/index. html
[container “]#f Lighttpd -f /etc/lighttpd/lighttpd. conf

6.49 15 FIc lighttpd %A ¥ 2 h—/LF 361

lighttpd (77 # )L~ CTIEBIEEZRBEX—IYPERINTWERW ., LEEDOFIETIEBELER—

% /var/www/localhost/htdocs T« LZ RUDTICEEEL TWX T, 8D PC iaED Web 757
M5, RAKN OS D IP 7 RL XD 8080 HBR— NCEMRT D ERREINET, lighttpd DEMRRE
i, /etc/lighttpd T4 L7 N JICHERET7 7 AL ZIRET 2 & TEERBETY,

6.2.8.2. FTP Y —N\Zz#EIT 3

ZZTlE. FTP H—/N& LT vsftp 2RI 2EEICOWVWTEHBLE T, alpine 1 X—Ih5aVF
FEERL. OV TFAIC vsftpd 24 VA M=)LULET, VT HEBRDERIC. FTP &5 TEH
FTE5R—KTDOWTHRRAKN OS NS AV TFAHRDR—MIEXRT DIEEE. AVTTFTARAOREZHE
LT PASV_ADDRESS IC/RA K OSID IP 7 RL RDIEEZT>TWVWET,

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

set_command sleep infinity

add ports 21:21 21100-21110:21100-21110

add_args ——env=PASV ADDRESS=<ZRRX h®D IP 7 KL R>

[armadillo ~]# podman start ftp example

Starting ’ftp_example’
efcflba752c2db9aela33ac11af3be71d95ac7b737¢ce9734730ebcab02e57796
[armadillo ~1# podman exec -it ftp_example sh

[container ~1# apk upgrade &% apk add vsftpd

B 6.50 J> 7 FIc vsftpd 21 Y A ~—IL 9 %6
AVTFRICA—YTFHOY MR L. 2OI—HTftp AV AV TEBLSICLET,

[container ~1# adduser atmark
Changing password for atmark
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New password: (/RZAT—RKR#A&EAH)
Retype password: (/X277 — RK%&AA)
passwd: password for atmark changed by root

6.51 21— ZEMNT 56|
EEUTcI—T T ftp QA TE B & SIC. vsftpd DRET7 71 )L ZiwEL £,

[container ~1# sed -i -e ’s/anonymous_enable=YES/#anonymous enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/filocal _enable=YES/local enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/ftwrite enable=YES/write enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# echo "pasv_enable=YES” >> /etc/vsftpd/vsftpd.conf

[container ~1# echo ”pasv_min port=21100" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_max_port=21110" >> /etc/vsftpd/vsftpd. conf

[container ~]# echo "pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd.conf

6.52 RE 7 7 1 L DimES)

REUVCRET 71 ILZIEEL T vitpd ZIEEIT B &Ic & D, ftp EiTAIBEEBD XY, ftp O«
VEOT ATV NIRROFIRTHER LI DZEFERLET,

[container “1# vsftpd /etc/vsftpd/vsftpd.conf

X 6.53 vsftpd DiCHH
6.2.8.3. Samba Y—/\&2#EFET 35
Z ZTlE. Samba Y —/NOBERAEICDOWVWTEHBALE T, alpine 1 X—=I M5V FTFZ/ER L.

FOAVTFRNIC samba A VYAM—J)LUE T, VT FHEBDERIC. samba TEAT ZR—KICD
WTRA KN OS IS VT FARDR—NCEXT DIEEEZT> TVWET,

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

set _command sleep infinity

add _ports 139:139 445:445

[armadillo ~]# podman start smb example

Starting ’smb_example’
6d81c01fe27bba92eebeab9de2f9a8dbb569d420c2f5f630ece1966¢c81824alf
[armadillo ~]# podman exec -it smb_example sh

[container ~1# apk upgrade && apk add samba

X 6.54 A7 FIc samba 1 VA N—)L9 34l
AVFFRICI—TFT7HOY NEERL. TOI—FTsamba lcO7 1Y TE3L5ICLET,

[container ~1# adduser atmark

Changing password for atmark

New password: (/SR — R%&AA)

Retype password: (/SR — RK%&AH)
passwd: password for atmark changed by root
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[container ~1# pdbedit -a atmark
new password: (/SXT—RAEAN)
retype new password: (/2T —R%&EAAN)

X 6.55 1 —Y%EBINT %5

samba ZiEEI T 5 &, FROFIETER LI —YYT7HoO Y N TiD PC rENSOTA VT B &
NTEET,

[container ~J# smbd

6.56 samba DicEIHF

HETDZTF4 LY N DIEERE DFHEMERTEIX /etc/samba/smb.conf 7 7 1 IILERET B2 & TE
BEOEETY,

6.2.8.4. SQL U —/N\ZzHEEI 3

ZZTlE. RDMS & UL T sqlite ZEERT 2BA/ICDOVWTEHRBULE T, alpine 1 X—IY M5V T+
EER L. ZOIYTFAIC sqlite #EA YA M=ILLE T,

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

set command sleep infinity

add_volumes /var/app/volumes/sqlite db:/db

[armadillo ~J# podman start sqlite example

Starting ’'sqlite_example
114¢5f1dbb7e81293dch8fbe0c600b861626375b14cfe4023761acaal84fdcad]
[armadillo ~]# podman exec —it sqlite example sh

[container ~1#f apk upgrade && apk add sqlite

6.57 A7 7FIc sqlite 21 Y A ~N—JLT 34

YT FRHICAD, sqlite3 AY Y R%EERTT S & sqlite DAY 7 MDRREINT—F RX—XDIRE
MTEBZL3ICBRDET,

[container “1#t sqlite3 /db/mydb.sqlite
SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints,

sqlite>

6.58 sqlite DETHI

6.2.9. BIERRZITS

BETIE. OYTFRTEMET D7 SV r— 35 Armadillo-640 [ciEmSnic T« A 7L A
e

D
ICHEAZETSHEICOWTRULET,
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6.2.9.1. X Window System %>

VT FAMS. X Window System ZiEE VBHEEZRRZ{TOFZRLET, I TE7ZY hY—7
T /DRI ZAA=IDSAVTFEERUVLET, DA XA—=JICEALTIE T6.25. 7y hkv—7
TU/DRET A A—I%ES), ZSRULUTLLESIL,

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

set image at-debian-image

set_command sleep infinity

add devices /dev/tty7 (1]

add devices /dev/fb0 @

add devices /dev/input (3]

add_volumes /run/udev:/run/udev:ro (4)

add args --cap-add=SYS ADMIN @

[armadillo ~J# podman start x_example

Starting ’x_example

26847e21bd519199466af32fdf0d809e2216d3e8ddf05¢c185e5428fe46e6a09b

6.59 X Window System % ik > 7z6b D 1> 7T &I
@ X Window System ICRER tty ZRELE T, EThSHBFEONTWEW Iy EUFET,
@ EEREXEBZIL—LNYIF7EREULERT,
© F-R—ROIYIRBEEFEAARICTZLODTNARAZRELE T,
(4) RAK OS AID /run/udev ZAVTFRANSNY IV RTBESICEKRELE T,
@ X Window System OEMEICKHEREREZRELE I,
RiT, LLFD &L ST X Window System ZREILEX T, A />3 THB vt ICEKRET BEK. TV

THERRFICEL tty DEFICLET,

[armadillo ~]# podman exec -ti x_example bash
[container ~1# apt install xorg
[container “1#f X vt7 -retro

X.0rg X Server 1.20.11
X Protocol Version 11, Revision 0
Build Operating System: Llinux Debian

UTC 2021 aarch64
Kernel command line: 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.0. log”, Time: Sun Nov 21 23:51:18 2021
(==) Using system config directory ”/usr/share/X11/xorg.conf.d”

Current Operating System: Linux 25297ceb226¢ 5.10.52-1-at f2-Alpine SMP PREEMPT Thu Nov 18 09:10:13

6.60 O~ 5 7FAT X Window System % #2819 % E176l
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Armadillo-640 [CEFHEL TWB T AL AL, TR My 7EEPRRSINET,

6.29.2. 7L—L/N\y 7 7ICEEHEEBET S

AVTFFARTEETZ 77U T —avhs 7L —0LN\y 7 7ICEEEBYT SHICE. Podman @
AX=IDS AV TFZERT BRICRA N OS JDOFT/IN\A X7 7A4)L /dev/fbN ZEITHEHNH D X
9, LUTFIE. /dev/fb0 ZEL T alpine 1 X—=I W5 AV T+ %ERT 26T,

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

set _image docker.io/alpine

set_command sleep infinity

add devices /dev/fb0

[armadillo ~]# podman start fb example

Starting ' fb_example
e8a874e922d047d5935350cd7411682dbbeb90fa828cef94af36acth6d77476e

6.61 7L —L/\y 7 7 [CEEREBETYT 57D > T F{ERB

AVTFTRICAS T, FVILT—9%E2TL—LN\Y T 7ICHBTBHZUTICRULET, chilck
D, BHEULTWBT A RATILA LORRIDPZELLLET,

[armadillo ~J# podman exec -it fb example sh
[container ~1# cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

6.62 7L —L/\y 7 7 [CEEMEY % X176

6.29.3. ¥y F/I\XI)I=Z=HKS

Ty FNRILDBHEARENTWET A AT LA ZEHKR LU TWBRIET, JVYTFTANST v FARY
NEEB T Bfzhicid. Podman DA X—IH5 AV T+ EERT ZICRA N OS #D /dev/input
EEIRENHD T,

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

set command sleep infinity

add _devices /dev/input

[armadillo ~1# podman start touch example

Starting ’touch_example’
cde71165076a413d198864899b64ffAc5fecdae222d9ee6646e189b5e976d94a

6.63 ¥ v F/IXIWZHZS fcHD AV T FHERHI

X Window System R E® GUI RIBEHAGLETHES C&T, vy FNRRILZFBLE GUI 77
UT—2 a3y ORENTIREERD XY,

6.2.10. INT—YRXIAY NEREZES

CDETIE. AT FANSINT—TRXIAY MEREEFES HRICDWTRULET,
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6.2.10.1. AN RIREBICT B

INT—RIAY MEBEZE > THARY RIRBEICT BITIE. Podman O X—IhS AV T+ %4k
Y BBRICRA KN OSBID /sys T4 LI N ZEITRHRENHD T, LUTIE. /sys ZEL T alpine
A=Y AT FEZERT BB TI, CZTESINK /sys T« LI MNJIEAYTFAD /sys ICXY T
YhENET,

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

set _command sleep infinity

add_volumes /sys

[armadillo ~]# podman start pm example

Starting ’pm_example’
ab656f08abchba2dc5919dbc3218a6209782bad4baadc6c21232a52046a21337¢

6.64 T =Y RXI Ay MEBERFES b D OV T FHERH

IVTFHN S, /sys/power/state ICRDXFHZEZ AL I EICED, TARY NREICTE &
NTEFT,

TR B3 WMMTB/NT—IRIAY MNRRE

NRT—YRXIA> MRRE X5 iz

Suspend-to-RAM mem RHHBBENZMZ DI ENTES

Power-On Suspend standby Suspend-to-RAM & b &G TEIR
9352 EMNTE, Suspend-to-ldle &0
HHEBENENZZZENTEDS

Suspend-to-Idle freeze ROERETERIZIENTES

BANRY RIREZ 128 WL Lk I 2B & &, Suspend-to-RAM 71
+Power-On Suspend+ZFfJAL T 72E L\,

+Suspend-to-ldle+ZFIIFB U TWSIRRET 128 MiFiB T 5 & &I L T
LEWVWET,

[armadillo ~J# podman exec —it pm _example sh
[container ~1#f echo mem > /sys/power/state

6.65 ARy RIRREIC T ZR1TH
6.2.10.2. € REFZBZLT 3
YARY NRENSEKRERE LT, FIRAELRT/NA AZUTICRULET,

UART1 (CON9) RBEE F—y8E

B

[container ~1#f echo enabled > /sys/bus/platform/drivers/imx-
uart/2020000. serial/tty/ttymxc0/power/wakeup
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USB 0TG1 (FER)

USB 0TG2 (LE%)

RTC(i.MX6ULL)

RTC(NR3225SA)

FEIRE
A

B

FCPRE
&l

BaE

FEIRE
A

B

K176

FCARE
&l

USB /N1 X DR

[container ~J# echo enabled > /sys/bus/platform/devices/
2184000. usb/power/wakeup

[container ~1# echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc. 0/power/wakeup

[container ~1# echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc.0/usb1/power/wakeup

USB 7/ X D1FEiR

[container ~1# echo enabled > /sys/bus/platform/devices/
2184200, ush/power /wakeup

[container ~1# echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc. 1/power/wakeup

[container ~1# echo enabled > /sys/bus/platform/drivers/
ci_hdrc/ci_hdrc. 1/usb2/power/wakeup

72— LENDAH

[container ~1# echo enabled > /sys/bus/platform/devices/
20cc000. snvs¥:snvs-rtc-Lp/power/wakeup

[armadillo “]# 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 ~J# podman start rtc_pm_example
Starting ’rtc_pm_example’

8fbef3edda3b7fceabb1f8chf960cf469b7e82c4d1ecd35477076e81fc24e3

9f

[armadillo ~]# podman exec —ti rtc pm example sh
[container ~1#f apk add util-Llinux

[container ~1#t rtcwake -m mem -s 5

: (B

[ 572.720300] printk: Suspending console(s) (use
no_console suspend to debug)

ZZTH®WERFD

[ 573.010663] 00M killer enabled.

X 6.66 Ay RIRBEICT BETHI. rtc TR

77— LEDRAH
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r=pill e
[armadillo “1# echo enabled > /sys/bus/i2c/devices/1-0032/
power/wakeup

E174
[armadillo ~J# echo +180 > /sys/class/rtc/rtc0/wakealarm
[armadillo ~]# poweroff

6.67 180 ##&ic RTC(NR3225SA) T2k 9 %

RTC(i.MX6ULL) & RTC(NR3225SA) (T ARy RIRRETZ 17 Tld% <. poweroff AN Y RZERL
T EROUIRPREN SERMNAIEETT, RTC BAT EVYMS/NNy I 7y TEEIMEEES N TVWBIREET,
ONOFF B> %/l poweroff ¥ Y R&FERUTEREZY > 2355, 5V EBRZ ANGBE U THHEILE
LExth,. COREMNSEBEET DAHEIELEELD RTC(I.MX6ULL), RTC(NR3225SA) Xl TxS
BULTLEE L,

- ONOFF E> Dilflic & 2EJRD ON

SHMlE. T3.4.6.5. AEH S OERFME SBLTLEE W,
6.2.10.3. /XT—=YRI AV NDEKR

Armadillo-640 M/XT—Y RXRI X > MMEREIE. Linux @ SPM(System Power Management) & & U
DPM(Device Power Management)ZFJFHL TWE T, /NT—IYRIAY NREEZEBHE—RIEBER
IEBEICED. Armadillo-640 DEBEENEIMZ S ENTEXT,

INT—RRIAY NREAZBNE—RICEBIEZE, 77U —Y 3y OETIF—EEIELU. Linux
D—FIVEHARY RIREERBDET, EREBERIFEET S &, Linux T—ILD Y ¥ 12— LLEBHTH
hicg, 77U —ya>vOERT=8BHUET,

sysfs 7 7 A - /sys/power/state
L

6.2.11. A>T7TFh 5D poweroff XU reboot
Armadillo Base OS & busybox init T shutdown & reboot ZXI5 U £,

busybox init T PID 1 (T sighal Z%% Z & T shutdown ¥ reboot &40 £9, A>T F+H5 signal
XD & DIC, pid namespace ZHE T IBENHD FITH, HEI NS Kl TETTEXD,

[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’
c8e3b9b418fc72395db9f3c22b1eb69eb41eaat790d3b7151047ef066cc4c8f f
[armadillo ~]# podman exec -ti shutdown example sh

[container “1# kill -USR2 1 (poweroff)

[container “J# kill -TERM 1 (reboot)

6.68 > T+ H 5 shutdown 2175
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6.2.12. REERA

COETIEF., IVFFTRHRTEELTWE 7 U T —I a3V Ic@shDEENKELEILELTUES
BRI, VIRNT T IOAYFRYIIAN—%FE>T. VAT LZBREET D2HECDODVWTRULETD,

6.212.1. VI D FPIAYFRYTIAI—ZHKS

AVTFFTARTEETZT7 IV —avhbyYIRNIzT7IAVYFRYIIAIT—%RSTZHICIF.
Podman DA X—IY NS AV T+ ZERT BRICRA N OS flOF /N1 X7 74 )L /dev/watchdogN
EEITHENH D FI, UTIE. /dev/watchdogO %#E U T alpine 1 X—I M5V TFHEEKT S
BITT,

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

set_command sleep infinity

add devices /dev/watchdog@

[armadillo ~1# podman start watchdog example

Starting ’watchdog example’
abd329cca49d60423ce4155d72a119b8049a03dbd1d0277817a253e96dce7bc7

K669 YVIRTLFPUAYFRYTIAIN—EScHDIAY T FHERH

YVINDITZOAYvFRYIZAN—IE. AT LANSTINA AT 74 )L /dev/watchdogO %
open LR TEHLET, AVTFTRICA>TYIRNI TP IAYFRYIFA4N—% echo IV
R CREIT 20 ZLTICRUE T,

[armadillo ~]# podman exec —it watchdog example sh
[container “1#f echo > /dev/watchdog@

K670 AYFFANSY TRV TFUAYFRYTIAI—2RENT 2KTH

VYVINDITPOAYFRYIIAY—%ZkLB LI, /dev/watchdogl ICERDXFEZEZTAL I &
TYTIRNIIT7IAYFRYTIAN—VEYRNTZIENTEXT, 10 PETROXFZDEZTAH
DNREWEEIE. YATLADNBEEU X,

[armadillo ~]# podman exec —it watchdog example sh
[container ~]# echo a > /dev/watchdog®

K671 VI 7oAy FRYyITIAN—2 Uty T BETH
VINDIT7OAYFRYIIANY—%EBIEUEWGESRIL /dev/watchdogO Ic V #EZAHET,

[armadillo ~]# podman exec —it watchdog example sh
[container ~1# echo V > /dev/watchdog0

M672YV 707 0AxyvFRYTIAY—ZEILT BRTH

264




Armadillo-640 #E~Y =27 )L SRR

6.3. swupdate ' T —9 2HFE DXL

SWU A X—=I D1 VX M—=)LEIMEIE. 73.2.3.2. SWU A/ X—= &lF) THRIzL 3 IC swupdate 1
EITULET. mkswu TR U7z SWU 4 X—JDRBEIEYITREN >N, HDWE ANL—IDZE
ERENRELTWEDTZHE, WS DOHDEHT swupdate D1 > XA N —LBIENKREKT B2 &N
HDFEFT, 1V AN=ILICKKT B &, swupdate [& /var/log/messages ICTZ7—XvE—Iy0OY
ZEHRUEIODT, I7—AXAyte—Y%2R2E. T7—0ORA - REANINDFT,

IZ—DRAEACEIL. T7— Ay E—IEITT—DODABRE IO GEZRL UTc FAQ R— (https://

armadillo.atmark-techno.com/fag/swupdate-troubleshooting-abos) ZZAFF LU TWE 3, SWU
A=I DAY AN =)LICKE U TRWENDNSBWEEIE, D FAQR—IZZEL RS,

6.4. mkswu @ .desc 7 71 IL=iRET S

mkswu T SWU A X—I &M B ICid. desc 77MIEEULKERRT ZRENH D FI, UL
TTlE. desc Z7MILDEEICDODWVWTEBNLET,

6.41. AV AR—=)LIN—=I 3V ZIEET S

swdesc_option component=<{component)>

swdesc_option version=<{version)

75\

swdesc_xxx —-version <component)> <version)> [options]

- <component>FIATDENMCULTLEEW (T 7AILMTlE desc 771D T 71 ILE%EE
WEd)

1. base os: rootfs (Armadillo Base OS) 2 ®R¥MNSEZADKICHEWE T, IRED T 7ML X
T LFRES N TWRL,

ZDFH. /etc/swupdate_preserve_files ICE> T3 7 71 ILDAH%& IE—LU TH L L base
OS ZzERHEULE T,

Z D component HM7EWEIRTED rootfs DIARTHAIAE—NFKT,

2. extra 0s.<{XFF>: rootfs DEBEZITORICHEWNT T, <XF> ICIFMERDOXFINZEEL
ESERS

rootfs #ZEAZTORFICHEWNE T, swdesc ¥ IV R|C —--extra-os A /¥ 3V EEMT S
&. component ([C BEIHIC extra os. ZEUL X,

3. KXFI (AT FDAFREDEBEDXFY) :rootfs DEBEHNLWNE ETHEWVET,
Z D component ZfES & rootfs DEENTEXRFADTTERLIEE L,
- PYTT=RETSBICCDON=Y 3V EBEDN—I 3 Vv EIRTT vy 77— MO ETWET,

<component> MELA VA KN —=)LENTEI > TcFFP <version> DN ENDEICA VA M—I)LUR
EP

FIAINTRE IV I L—RIETEXRBAD. —install-if=different A 7> 3V %EMT 3
Z & T <version> NEDLBEEICA VY AN—ILATREICRD £T,

265


https://armadillo.atmark-techno.com/faq/swupdate-troubleshooting-abos
https://armadillo.atmark-techno.com/faq/swupdate-troubleshooting-abos

Armadillo-640 #E~Y =27 )L SRR

TYTTF—RDO—EZAVARN=ILTZIEEHDEFIT DT, EHD component TEEL., W<
DHIOEWN=I g VIcHIindT 27y 77— N HEREIEETT,

6.4.2. Armadilo N7 71L& EET S

. swdesc tar & swdesc files T7 7ML EEXLET,

swdesc_tar [--dest <dest>] <tar_file>
swdesc files [--dest <dest>] [--basedir <basedir>] ¥
filed [Kmore files>]

swdesc tar DIFA. FTOHRABINTHDtar 7P—HA1 72 CDFEFEFTFTNA A TERULE T,
--dest <dest> TERLEZRBINZENTEXT, T7AINNME/ (-—extra-os &, /\—I 3>
@ component (& base os H extra_os.* DIFH) H /var/app/rollback/volumes/ (ZFHUAND
component), BEDIFE(IL /var/app/volumes & /var/app/rollback/volumes LIAISEIFRWVND
TRERIBAIC ——extra-os Z{FE > TR E L,

swdesc files MIFH. mkswu N7 —Ha T=E> T NEIHECEEA T,

--basedir <basedir> TF7—hH+A THD/X\RA%EE ZTYIDZHERHET,

. Bz (L. swdesc files ——extra-os ——basedir /dir /dir/subdir/file TIET/\1 RIC /subdir/
file ZERLLE T,

- TT ALK <file> HERESNE T TAL I MITHNIEZDEZX basedir &UTHEWRK
o ZTNLATHNIEIRT A LI MU ZFENETT,

6.4.3. Armadillo ETEEDIVYY REEfT9 3

. swdesc_command Y> swdesc script CANY Y RZETULET,

swdesc command <command> [<more commands>]
swdesc_script <script>

Y ITF—REDRBETOAN Y RPRIUT NI 7ML ERITLUE T,

J\—33 > ® component & base os & extra os IADIHFE. /var/app/volumes & /var/app/
rollback/volumes UAMIZEETERVND TS ERL LS W,

AN ROERTHEE UGS, 7y 77— BEKBUXT,
6.4.4. Armadillo IC7 71 IL&EEL, ZDT7 7 I)ILZ ANV RATHEAET 3
. swdesc exec TZ 7AIERD., AV RRNTZEDO 77 ILEFERLET,

swdesc_exec <file> <command)>

swdesc_command &R U< ANY Y REETUEITH, <file> ZEICEXLTIOY Y RATEEL
T70IILE%E"$1"ELTEZET,
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6.4.5. £81F D Armadillo TEBDOIVYY RZETT S

. swdesc command nochroot, swdesc script nochroot, swdesc exec nochroot TREEIFD I X T AL
TONYRZEEFTULET,

DAYV I\Lat nochroot L D/IN—Y 3V EBAUFEWAT. REREFD Y AT AICETELESR
NRERIZEICOMERL T EE L,

nochroot OV Y RFFERZ—YI LR WEH, Armadillo HEFHTE
BRUVIRBEICRZAIEEESH H D T, DI TERBLEEI L,
Bl N E LB A /usr/share/mkswu/examples/

firmware update.desc Z&Z&(C L TLEE L),

6.4.6. Armadillo [COAYVTFA XA —IREHET S

. swdesc_embed container, swdesc usb container, swdesc pull container T¥ERR L=V TF
ZEHELET,

swdesc_embed container <container_archive>
swdesc_usb container <container archive>
swdesc_pull container <container_url>

Flid 16.2.2.15. UE—KURI KMUIC ZEET B, 16.22.17. 4 X—3I% SWUpdate
TEHZEY %) Z22EICLTLES W,

6.4.7. Armadillo ®7—hO—%—ZE#HT 3

. swdesc boot T imx-boot ZEIFHL X I,

swdesc_boot <boot image>

CHOOAXRY REFIIN=U 3 VIEEFNICEKRESNE I,
6.4.8. SWU 1 X—3Y DX ERSE

ARV RDMICIE. BREZHEHDE£T, UTDEKEIL /home/atmark/mkswu/mkswu. conf [CERE T=
x99,

- DESCRIPTION="<text>”: 4 X—Y DA, O IcFERD £,

- PRIVKEY=<pathd, PUBKEY=<path)>: E4 & SFEAE

- PRIVKEY PASS=<val>: $#MD/XXT—R (BEMA)
openssl M Pass Phrase ZZ DX XHEWEI DT, pass:password, env:var ¥ file:pathname D &
;Lg_\jéﬁii?o pass ¥ env DIFEMOTAOLRXICESNDBNNHBDXIDTlilezHITIHL

. ENCRYPT KEYFILE=<path)>: BE=1{t D
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6.4.9. Armadillo LV T FHA X—IJ & BEhiLE A conf 7 7 1 ILZHIBRT 3

UTOAT3>rH mkswuconf ICERETEFEFIN., desc 77 IICHEBERBE T,
swdesc_option TEEIT DI E T, RoIfEVWAZ ULIBR mkswu OERETIS—Z2HAULERITOD
T, RELQGBAIEEAL TSIV,

- swdesc_option CONTAINER CLEAR: f ¥ X h—JL&Nfc$H 5> T+ & /etc/atmark/containers/
*conf Zg RNTHIBRLZE T,

CDATaVEHERPIHEEEZITLLE VW, BEDERTIE. FEICBRSTcA X—YIZBE
NICHIBRENEXITDTIDATY 3 v Z2RET DREIRH D FTHA.

6.4.10. SWUpdate RITH/E TR OZEE ZIEEY %

UTDA 7> 3 >d Armadillo E® /etc/atmark/baseos. conf (. Il Z (X MKSWU POST ACTION=xxx &
UCCRETDIENTEXT,

ZDHEIT swu ICRESNRITNIE Jetc DERETERITINEIODOT. 7Y =077 /HHEBL
TW2% Base OS O7 v 77— N CTHEMEDZEE(ETEETT, swu ICRFEDA T 3 UDRESI NG
BIERESNEATYaVUNMBLEINEIDOT, —BHNLEELAEETT,

- swdesc_option POST ACTION=container: A>T+ DHDT Y 77— NEICBEFHZITVWETA, O
VTFFOHRERFET Y ITF—NFBHEA. Armadillo-640 #BEEITE I IC Y T F 2T EEiH
IEET,

. swdesc_option POST ACTION=poweroff: 7v 77— K&lc¥ v v KT O VUETVWET,

- swdesc_option POST ACTION=wait: 77v 77— MRICEBBNICHEFIITONT. REOEERFICT v
7Tr—rDSERHEINET,

- swdesc_option POST ACTION=reboot: 7 # )L N DREICRULE T, 7V 7TF—MNDREICHEEEL
£,

. swdesc _option NOTIFY STARTING CMD="command”, swdesc option NOTIFY SUCCESS CMD="command”,
swdesc_option NOTIFY_FAIL CMD="command”: 7 77— hKZ 4 Y A ~—)LH, BKIHUBEE KK
UVeiBBICEKRITESNS IV Y RTY,

ANY RZRTIZET, 77V Tr—rayPa1—H—C7y 77— hZ2HoER &N TEET,
LED TH1S & %% /usr/share/mkswu/examples/enable notify led.desc [CAAELTHHET,
6.4.11. desc 7 7 1 JLE&TESFI
6.4.11.1. fl: sshd ZB%cT 3
/usr/share/mkswu/examples/enable sshd.desc #&Z(CLE T,

desc 77 MV ZRET 2RENH D TRADBDDRFEREZIEESNIIBAICEEL TIES 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” J; then
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fi

enable sshd.swu Z{ER L & L7,

grep -qE ’ “ssh-’ enable sshd/root/.ssh/authorized keys ¥
|| error "Add your keys in enable sshd/root/.ssh/authorized keys’

swdesc files --dest /root enable sshd/root (1)

swdesc_command "ssh-keygen -A” ¥ (2]

"rc-update add sshd” (3)
[ATDE ~/mkswul$ cp ~/.ssh/id _rsa.pub ¥

enable sshd/root/.ssh/authorized keys (4]

[ATDE ~/mkswul$ mkswu enable sshd. desc (5)
Enter pass phrase for /home/atmark/mkswu/swupdate. key:

o
2]
3]
4]
(5]

BOONRREERELVUE T, T7AIWNNDA T 3D T enable sshd/root ¢ Lo KU D
BAEZDXEE /root ICERESINET,

BEHTIEICHLULWT—N—DEITDLESRVESIC. 7Y TTF—NDOEIC—EER UL £,
Y—EXZBHICLET,

BOONMEZIEESNIIGICERBELE I,
AA=VBERULET, /XA T— RIFFEBEPD/IXAT—RTT,

6.4.11.2. #: Armadillo Base OS 7w 77—k

fc

ZZ7TlE. 76.20. Armadilo DV 7 Rz 7ZEILRT D) TAAYIY AT LARAIFOEIL R TERL
771 EFERLET,

/usr/share/mkswu/examples/0S update.desc Z&EIC LT,

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/0S update.desc update-[VERSION]. desc
[ATDE ~/mkswul$ vi update-[VERSION]. desc
#f uboot image can be generated with atmark imx-boot script

swdesc_uboot imx-boot armadillo x2 0

#f base 0S is a tar that will be extracted on a blank filesystem,
#f after copying just a few key config files.

#
#f 0S updates are only installed if version is greater than previous update
#f so if you install your own updates atmark-techno provided Armadillo Base 0S
#f updates might not get installed
swdesc_tar "baseos-x2-[VERSION]. tar. zst” ¥ @
——version base os [VERSION] ©
[ATDE ~/mkswul$ mkswu update-[VERSION]. desc (4)

Enter pass phrase for /home/atmark/mkswu/swupdate. key:
update-[VERSION]. swu ={ER L £ L 7=,

(1) imx-boot TEILRUfcA X =Y &FEVET,
(2) build-rootfs TEIL R UTcA X—IZFEVWET,
O N—IavHERBEIILUIIYARN—IINERTADT, BHED/etc/sw-versions ZHERL

TEYICEREL TLEE W,
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O A—IEERLET, KRT— REFIEFROBED/(XT—RTT,

6.4.11.3. #l: swupdate_preserve_files T Linux 1—=xJLE4®D Armadillo-640 mlF D1
A—=I&A VAT BHE

Armadillo-640 RIF D7 v 77— kA X—IJC Linux A—RILDBEENTVET,

swupdate preserve files ZfE>T. UTOIAVY RTA VAN = RBICREDH—XILEIE—-LT
BHRITELWESICULET,

[armadillo ~1# echo 'POST /boot’ >> /etc/swupdate preserve files
[armadillo ~J# echo 'POST /lib/modules’ >> /etc/swupdate preserve files (1,
[armadillo ~1# persist file /etc/swupdate preserve files (2,

(1) swupdate preserve files [C /boot & /lib/modules ZFET B LSICEBMULET,
(2] ETBEURERET7IINERELET

/usr/share/mkswu/examp les/kernel updatex. desc D &£ S5 I
update preserve files.sh DANJIIN—T., N EZBHHMWIC /etc/
swupdate preserve files [CIBIMT BT EMNTEET,

[ATDE ~/mkswul$ cat example. desc

swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” —-- ¥ (1
"POST /boot” ¥
”POST /Llib/modules”

QO XJVVTNODKRNRMERT 2155 (E /usr/share/mkswu/examples/
update preserve files.sh Z#ZB L T EE L\,

Armadillo Base OS O h—XILZ2zBMER LI WESIERIC AU 7D
-—del A7 3 TITZBIBRT B2 ENTEXT,

[ATDE ~/mkswul$ cat example.desc
swdesc script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥
--del "POST /boot” ”POST /lib/modules”

6.5. swupdate_preserve_files [CDWT

extra os D7y 77—k Trootfs ICT7FAIZRET DI ENTEXRIN, RO 0SS 7y 77—h
DRRICHIBRES N B AJEEEN B D £,

F74)LNTIE, /etc/atmark &. swupdate . sshd YRy KNT—TDHEEREFELFTITNFNLS
FaAE—hTEtA.
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F5TRHRWI 7AILEEHRT BMRICTIE /etc/swupdate preserve files ([CEEEH UL E T, 16.4.11.3. fl:
swupdate_preserve_files T Linux 1—XJLIUAD Armadillo-640 @IF DA A=A VA N—=ILT
5hE1 ZEEICL TS,

AE—DFAIVTIC&k>T. UToENIZERL T IZE L
1. BICT77M)=THT S

COBE. PV ITF—RNITDHICT 7 ILEIE—ULEX T, baseos DA X—IERLU swu I
Py ITF—=RUIEWI 7LILZZEHLTWTH, 2D 7 71)LH Armadillo Base OS [C&%F N
BWOTHNISEBERL 7Yy ITTF—KNTEZET,

fl: echo ”/root/.profile” >> /etc/swupdate preserve files
2. POST OF—"T—RODRICETEHT S

CDBZE. 7v7TF—hORETIE—-UEY, Armadilo Base OS IC&EXEN T2 7 71ILT
HE. A1V AM—=ILEICOAE—UTHRESNBZVNDOTIE—DIYAZI VI 2T 50E T,

FOIAE—DRBEICTONDZDT,. AU7Y ITF—RTI77AIOEENTCEE A, 7V TIT—
NZERIF T, baseos DA X—IHAVAR=ILLTHOS DT F7AIEEBHIZIENTEET,

f5l: echo "POST /etc/conf.d/podman-atmark” >> /etc/swupdate preserve files

6.6. SWU 1 X —J DARNBRDHERR

mkswu --show [file.swu] T SWU A XA—YDRNBEERIT DI ENTEZET,

HAlE desc Z7AIICETWETH, FOFFH desc 7707 ILEUTHIATEEZFBADTHESRAE
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 &% rc-update add sshd default
--version extra os.sshd 1

6.7. SWUpdate & %*ﬂﬁk’)\,\’(

mkswu ——init OEFICES{LZBRIC Bl AES T 71 I =ZBES{LULE T,

REFEDLN TS SWUpdate DEESILIF IV Y RP XY T—FZEE sw- descrlptlon 7 7 A )VISHE
LENTERA, TDfsH. BEDESL (HTTPS TEETZHLE) HFESIEEHELET,

6.8. Web Ul ™5 Armadillo Z& v b 7Y 79 % (ABOS Web)

ABOS Web &, Web 735 7%h 5 Armadillo DEIERTE = 1T D #RET. ABOS (Armadillo Base
0S) =& 9 227D Armadillo [ICHIHL TWET,
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. 73.8.1. ABOS Web &3 ZZRU TS L,

6.8.1. ABOS Web TlgTERHW &
ABOS Web (d. ABOS O Linux @YY Ry o )LDEB{EICEELU < HRWATH. fEE(IC Armadillo
Dty N7y THTRADIEZBHICLTVWET, ZDHD. Armadillo DENMERE =T OHEEET
IHhS, BEREUND &, fc& ZIE. Armadillo DEMEREEZER LD T B & iE. TEXE A
I5IC. Armadillo 1 V5 —xY "D SRTERIET D, YVE—MNBREDBTEFZF A, EXFa2UTaD

HahS, ABOS Web (&, EU LAN A S DERLUNMNFIFMITHRWLSICEELTWETD,
ABOS Web TTZ% Armadillo ®FFEICDWTIE., 76.8.2. ABOS Web D% TEREE EREF
b |C4E

JILEJ ZSRBULTLLREST W, BEH. ABOS Web (£ 0SS TEHUTWEIT O T, IRED ABOS Web [C$
WEREHEE R, CENOTEREL TIH#EEBINT 22 & HTAEETT,

6.8.2. ABOS Web DR EWKE—E & REFIR

WE. *FYMT—7ICEALT ABOS Web THRETZE2DEUATOHD T,

- WWAN =R7E

- WLAN %®7E

- BERRE (BRYNT—IAV5—T 2 —ADHKE)

- DHCP #—/X\—5%&%E

- NAT &7E

. VPN %7

INSIEDOVWTIE 3.8 XYy hNT—=UREI THRNLTWEITODT, £55%2FRULTILS L,

Xy N T—=7BHMCH ABOS Web IFLTOHEEEZRF > TWLWE T,

- AVTHER

- SWUAYRM=)L

- FFHIERE

ZIVr—ygvElTDA T —7 x—X (Rest API)

- ARIRARX

RETR., INSOXRY NT—VBADOFREEBICDOWTBALE T,
6.83. AT+ EE

ABOS Web »5 Armadillo EQI> 773 %Z—ERRLT, AVTFTEICEE - FILEZTTS 2 &N
TEXT,

ABOS Web O hy IR—=I M5, "AVFFEE"ZIUvod5E 6.73. AVTFEE, OF
HICBBLX T,
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WEOI YT FHIER

AVTFE 4 A=% ATF—82A

®  aBe-gw-container localhost/abe-gw-containerv2.2.0  running

abos_web_openvpn localhost/alpine_openvpn:latest exited

6.73 AV T EE

COEMETIE. ABOS LIZHZ2IVTFETICDOWT, A X—IEZPIVT 4, BEREZ—EBX
AULET, AVTFO—EBRTETERLALIVTHICH L, EBEFLE. BLT. AV TFH5ED

SNIEOTDRRETOIENTEXRY,

r3.8.103. VPN R E, IcHDEHDH., VPN ERERET D&,

Z abos_web_openvpn @ AV TFFMMERINET, VPN EfiHiE. 2D
AVTFHEEREICB->TRD, COIYTFH2IY T EEEETE
9% &. VPN EmhIienExd,

6.84. SWU 1 > X k=)L

ABOS Web 75 PC £® SWU o« X—3% HTTP #—/t—E®d SWU « X—% Armadillo (- >
AR—ILTBZENTEXT,

SWU 1 XA—JIZ2WTHE, 3232 SWU 1 X—Y&ld #BRLTRE L,

ABOS Web @ kv IR—I 5, "SWU 1 YR h—JL"&27 Uy FHE, TH 6.74 SWU o VR
k=)L) OEEICEBLET,
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mkswu --init TYERL L 7 initial_setup.swu Z 4 > X b —JIL LT
L2

SWU 774 ILAH

SWU 774
IPAIVEER | RIRENTLE LA
SWU URL A
SWU URL

https://download.atmark-techno.com/armadillo-iot-a6e/image/baseos-6e-late

K 6.74 SWU 1 VA k=)l

COEMETIE. PC LD SWU A/ X—=I T 7A0)LFF. HTTP H—/\—LED SWU £ X—=I T 74
JLD URL Z3IEE L T, Armadillo IE1 YA KM—=ILT 22 EMTEZXT, Armadillo DY T Tz 7D
7y 77— NBICRADICTSERE TERT % initial_setup.swu Y. £72 Armadillo [cf YA =)L &
NTWRIFNIE, "mkswu —init TER U 72 initial_setup.swu Z4 VAR —=JLLTLEE W, " &WS
Aye—IZBEHELBICRRLET,

SWU £ X—I DA VAN—)LEIEEETIT BHFICIE. EITRRAERIOTEZRRULET, "IRED
SWU TEBEEINTWAN—Y a3 V"#icid. ABOS DY 7R 7 AViR—X Y NDEZEIE/IN—Y 3
ViR E—EBRRIULET,
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HED SWU TEEBINWTWA/NN— 3

A¥F—F b HN=igw

base_os 3.18.2-at.0.20230723
boot 2020.4-at14
extra_os.a6e-gw-container 22

|- > =IO
) )

K 6.75 SWU EEBNRY 7 b0z 7 AVIR—XY hD—ERTR

6.8.5. FFZI&RE
ABOS Web M5 BZIICET 2REETS T ENTEET,
ABOS Web @ kv 7—Ih5 "BRRE" 227U v 328, UTORBIRTSNET,

' 6.76. *y T =054 L —/\—ERBHESNTVWSIHEDORNERDER, <TIi& Armadillo DR
ERKE. ABEFOY—N—DKEEZERI SN TEXT,

F <

REDRKR

RERZ: 2024-03-19 12:53:27 +09:00
NTP (Rybh7—oH%—/<—) LAMAH

H—ri—1p 133.243.238.163

#—i—BHE&LY  0.000011308 BHEW

[ ]
6.76 XY D=0 5 A LY —/\—EFEHET N TWBIHEDRIHEREE

BZNREBIEN THRWRRETIE T 6.77. Ry NT—05 414 LAY —/\—EREBINTVWEWEEDIR
TUHESRIEIME) ODOfRIC TPC E[REAT %) MY VZHI & T, Armadillo DR%)%Z PC EREAT B &
NTE£Ed,
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REORR
FERA: 2024-03-19 12:53:28 +09:00
NTP (RyhI—5%—/t—) ERMIXh TV LA

158 =
K677 %y hT—0 54 LY —/\—ERPESTNTVWREWSEORIESRER

M 6.78. 2y b T =054 LY —/\—DFREEB, T NTP (v hT7—Uh5DKZIRER) o —
JX\—& Armadillo BB ICREAT 20 —/\—ZRET S ENTEXT,

r 5

NTP 5RE

NTP #—/\—(ZOIFSIFEBRIhET):
pool pool.ntp.org iburst

EERFICERERBATIY — N\ — (Z0HFSEENTT):
10 pool.ntp.org

6.78 XY NI —U 54 LY —/\—DXREHB

Bglc. "M 6.79. 914 LYV —VDEREIEH, Tl Armadillo Base OS TERT 291 LYV —VDE
ENTEFXRT, AVTFHITEEEHBDFLADTIERLLIEEI L,

r <

FALY—VEBTE
HALT =2
| Asia/Tokyo o

6.79 514 LV —Y OREEH
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6.86. 77V —>aVEITDA 5 —7 x—X (Rest API)

AVTFFPRI YT EHS ABOS Web O—EZDiRExFERTE X I,
6.8.6.1. Rest APl AD 7 7 = XD EIE

Rest APl (£ ABOS Web /XX T —RKR & Rest APIEHO M—27 > TRt £z 9,

Flo. EHROELRRXY NT—JICHEIRENTTEDET, ¥IERETIE. A—Y TRy hH5D7
JEADHEFBRLTWET, A—UTXVYRADIP PRLANSFIEAUVICWERIZBRENDET
9, BREHAZEIE 13.82. ABOSWeb N7V tR;, #=BLTLEZWL,

BUIIZANIUTDOEESHD Authorization N & —TEREFSINZFET .

. Basic (JXAJ—REZEE) :curl @ -u :<password> ZETERIAFA[AET Y, <password> DX FFIE ABOS
Web THREULR/IRT—RKRTY,

. Bearer (h—7%7 >585E) :curl @ -H "Authorization: Bearer <{token> ZTERELFAHET I, <token>
|& /api/tokens THEMUHER U XFIITT,

Klee b= VICIBERDBRETEE T, Adnin TERSNEh =TIV EITNTDA VT —T z—RIC
PIRBATERIN, —BDA VT —Tz—AUMERULBWSEREZDA VY —7 1 —RICRERIE
[RICHZF/HON—T 2 ZERLTIIZE W,

N—2>DOEMEIZ ABOS Web @ TERFEEE, R—ITITAZET:

r <

Rest APl b—9V—K

Token ID R

35ac39a8-1eeb-4bh2-84d2-

cb542cdbc873 [] Admin

5c426¢ce5-8fch-4e54-9ff6-

80aba50935¢ee [ ] Reboot, NetworkView

6.80 REEE®D Rest APl k—7 v—ExRR

ABOS Web @ /N\—3'3 > 1.2.3 LIBETIX. Token ID DiElICH B0 ) v
TR—R7A4aA>% 0w 0957 )yTR—RKRIcAE—932ENT
=F9,
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6.8.6.2. Rest APl ERF D aTIRS 4t
% Rest APl OERAZRBLE T, FERFITIEUTZRIRE L TWVWET, :
. ABOS Web IC https://armadillo. local:58080 TF7 U tERALZET,

- TAUTH ) BBIEZ¥Ic ABOS Web TEHRULIch—7 B ELZE T, Il : AUTH="Authorization:
Bearer 35ac39a8-1eeb-4bb2-84d2-ch542¢cdbc873”

ccurl AN Y RZERIT B0, UTDKSIC alias ZFRBULET -

[ATDE ~]$ alias curl rest="curl -k -H "$AUTH” -w "¥nhttp code: %{http code}¥n” ’

COETHETBHITIE. curl DA T g ic -k ZIEE L CErRRE%# &
/ FHBIBELS5ICLTVWET, U, SEAEZFERALIEVWEEIEULTOLSIC
BELTLIEEW,

[ATDE ~]$ openssl s client -showcerts -connect armadillo. local:58080 </
dev/null 2>/dev/null | openssl x509 -outform PEM > abosweb. pem

[ATDE ~]$ CERT="$PWD/abosweb. pem”

[ATDE ~]$ alias curl rest="curl -H "$AUTH” --cacert "$CERT” -w "¥nhttp
code: %{http code}¥n” ’

6.8.6.3. Rest APl D AHhEHAH

AVET—T 1 —AD—TRTIFINTGA—=F ZEBEDNHD ET, /INTAXA—FHHBHEE json (Content-
Type % application/json |[CERET D) & form (F7#JLMD application/x-www-form-ur lencoded T
DINTA—=%) ODEESTHFERAIBETY,

AVH—7 2 —RADODEANH B5HEE json object THASINET, SED/N—I 3> 7 v 7T json
object DF—HMEZX ZEEEMEN H BT, HASINEZWRT ZEH/IFFDRICERL TLIEE L,

IS —DiFEIL json object D Terror; F—CXFEFIDIZ—MEHINTWVWET, http DRAFT—
HAO—R$H B0x IR D £7,

IZ5—0Df:

[ATDE ~J$ curl_rest -X DELETE https://armadillo. local:58080/api/tokens/
3b2d830d-2f64-4e76-9e59-316da82eefc4

{”error”:”No such token”}

http code: 500

6.8.6.4. Rest APl : h—% v &5T8
h—0 U EBOIHDA V5 —T 1~ ABUTOEHDTY :
L h—o—E

GET ”/api/tokens”
ERERR: Admin
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INTA—=%:81
A k=Y UZ K

[ATDE ~]$ curl rest https://armadillo. local:58080/api/tokens
{"tokens”:[{"token”:”35ac39a8-1eeb-4bb2-84d2-cb542cdbc873”, "permissions” :["Admin”]},
{”token” :"5c426ceb-8fch-4e54-9f f6-80abab0935ee”, "permissions” :["Reboot”, "NetworkView”]} 1}
http code: 200

- b= VEUS
GET ”/api/tokens/<token)”
HEHERR: Admin
INTX—=5: 8L
Hh: b= VIER

[ATDE ~]$ curl rest https://armadillo. local:58080/api/tokens/35ac39a8-1eeb-4bb2-84d2-
cb542¢dbc873

{”token”:”35ac39a8-1eeb-4bb2-84d2-cb542cdbc873”, “permissions” :["Admin” 1}

http code: 200

- b—=U V&R
POST ”/api/tokens”
HNEHERR: Admin
IS A—%: 5 LT permissions #EFRY X N (R WEEIE TAdming TERENET)
H: £ b—7 VIR

[ATDE ~]$ curl rest -H "Content-type: application/json” -d ' {"permissions”: [“Swulnstall”,
"ContainerView”]} https://armadillo. local:58080/api/tokens
{"token”:"3b2d830d-2f64-4e76-9¢59-316da82eefc4”, "permissions”:

["Swulnstall”, ”ContainerView”]}

http code: 200

- b= ViRE EEUVLRWERIREEDMN—7 Y TEREINET)
POST ”/api/tokens/{token id}”
MHEHERR: Admin
IS A—%: 5 U1 permissions #EFRY XA M (BWIBEIIIBEL FEA)
H: REIER SN b—7 VIER

[ATDE ~]$ curl rest -X POST -d permissions=Poweroff -d permissions=ContainerAdmin https://
armadi L lo. local:58080/api/tokens/3b2d830d-2f64-4e76-9e59-316da82eefc4
{"token”:”3b2d830d-2f64-4e76-9¢59-316da82eefc4”, "permissions” :["Poweroff”, "ContainerAdmin”]}

- =7 VHIEBR
DELETE ”/api/tokens/{token id}”
HEHEFR: Admin
INTAX—%: 8L
Hh: EL
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[ATDE ~]$ curl rest -X DELETE https://armadillo. local:58080/api/tokens/
3b2d830d-2f64-4e76-9e59-316da82eefc4
http code: 200

- abos-web /XA T—RZEE
POST ”/api/password”
MHEIERR: Admin
N X —%: password T/\V ¥ 2 FHDI/INRT— RXFFHH hashed=false NEREINTWBIHE
[EFEXDXFF
H: EU

[ATDE ~]$ PWD HASH=$(openssl passwd -6)

Password:

Verifying - Password:

[ATDE ~]$ echo $PWD HASH
$6$LuXQduN7L3PwbMaZ$txrw8vLJgEVUreQnZhMOCYMQ5U5B9b58LOmpVRULD i VCh2046GKscq/

xsDPskjxg. x8ym@ri1/8NgFBu. . IZEO

[ATDE ~]$ curl rest —--data-urlencode ”password=$PWD HASH” -X POST https://armadillo. local:
58080/api/password

http code: 200

6.8.6.5. Rest APl : SWU

- AV AR—ILEH SWU D/N—Y 3 VIEREVE
GET ”/api/swu/versions”
INWEHERR: SwuView
INTA—=%: 8L
H73: Swupdate O&/N— 3 VIER

[ATDE ~]$ curl rest https://armadillo. local:58080/api/swu/versions
{"extra_os.custom”:"54”,"extra_os.container”:”1”, ”custom”:”54”, "extra_os. initial setup”:”4”,
"boot”:”2020.4-at19”, "base_o0s”:”3.18.4-at.6”, "extra_os.sshd”:”1”}

http code: 200

- FPYITF—=NAT—9 2B
GET ”/api/swu/status”
HEHERR: SwuView
INTGX—%: L
H 3. rollback ok: A —JL/Vy ZIREE (false DHFHIE rollback = TWET),
last_update_timestamp: UTC @ unix epoch ($F TDH{T). last_update versions: RFTD 7 v
77— hTEHRENN-Y 3 VIER (AVR—RY b - [EHREION—Y 3 Y, B0/ —Y 3
Vo BHFHEICEELEBD >V R—XY MDHEE null TEREE SN TWET)

[ATDE ~]$ curl rest https://armadillo. local:58080/api/swu/status

{"rollback ok”:true,”last update timestamp”:1703208559,” last update versions”:{"custom”:
[null,”54”], "extra os.custom”:[”53”,754”]}}

http code: 200

- SWUZT7 74 )V7y7O0—RTA VA=)
POST ”/api/swu/install/upload”
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HEHEPR: Swulnstall

JXZ X —%: multipart/form-data T swu D#xi%

H73: swupdate 7O ZXDH A (stdout Ffcld stderr), £fld7 vy 7F—M7O0CIADHEAR
T—% R (exit code F£/zld exit signal)

[ATDE ~]$ curl rest -F swu=@”$HOME/mkswu/file.swu” https://armadillo. local:58080/api/swu/
install/upload

{"stdout”:”SWUpdate v2023.05 git20231025-r0¥n”}

{"stdout”:"¥n"}

{"stdout”:”Licensed under GPLv2. See source distribution for detailed copyright notices.¥n”}
{"stdout”:"¥n"}

{"stdout”:”[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision at1¥n”}
{”stdout”:"[INFO ] : SWUPDATE started : Software Update started !¥n”}

{”stdout”:”[INFO ] : SWUPDATE running : [install single image] : Installing pre script¥n”}
{"stdout”:”[INFO ] : SWUPDATE running : [read Llines notify] : No base os update: copying
current os over¥n”}

: (B8%)

{"stdout”:”[INFO ] : SWUPDATE running : [install single image] : Installing post script¥n”}
{"stdout”:”[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers¥n”}
{"stdout”:”[INFO ] : SWUPDATE running : [read lines notify] : swupdate triggering reboot!¥n”}
{"stderr”:"Killed¥n”}

{"exit_code”:0}

http code: 200

- SWU%Z URL T AM=Jb
POST ”/api/swu/install/url”
MHEIERR: Swulnstall
INTA—=%:url=<SW %4 >O0—KTE% URL>
H 7 swupdate 7OEXDHA (stdout £/zlE stderr), £elEFF7y 77— 7O0CADHEAR
F—7% X (exit code 7zl exit signal)

[ATDE ~]$ curl rest -d url=https://url/to/file.swu https://armadillo. local:58080/api/swu/
install/url

{”stdout”:"Downloading https://url/to/file.swu...¥n"}

{"stdout”:”SWUpdate v2023.05 git20231025-r0¥n”}

{"stdout”:"¥n"}

{”stdout”:”Licensed under GPLv2. See source distribution for detailed copyright notices. ¥n”}
{"stdout”:"¥n"}

{”stdout”:”[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision at1¥n”}
{”stdout”:"[INFO ] : SWUPDATE started : Software Update started !¥n”}

{’stdout”:”[INFO ] : SWUPDATE running : [install single image] : Installing pre script¥n”}
{"stdout”:”[INFO ] : SWUPDATE running : [read Llines notify] : No base os update: copying
current os over¥n”}

D (&)

{’stdout”:”[INFO ] : SWUPDATE running : [install single image] : Installing post script¥n”}
{"stdout”:”[INFO ] : SWUPDATE running : [read lines notify] : Removing unused containers¥n”}
{’stdout”:”[INFO ] : SWUPDATE running : [read lines notify] : swupdate triggering reboot!¥n”}
{"stderr”:"Ki L led¥n”}

{"exit_code”:0}

http code: 200
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6.8.6.6. Rest APl : > FFHi#E

- AVTF—E
GET ”/api/containers”
HEHERR: ContainerView
INTA—=5: L
HH: RA>FTFD id, name, state, command, image &K

[ATDE ~]$ curl rest https://armadillo. local:58080/api/containers

{"containers”:
[{”id”:"02616122dceabbd75c551b29b2ef54154e09f59¢c50ce3282684773bc6bTh86a8”, "name” : "python_app
7, ”state”:”running”, "command” :["python3”,”/vol_app/src/main.py”], " image”:” localhost/
python arm64 app image: latest”}]}

http code: 200

Ay rasme
GET ”/api/containers/{container}/logs”
HEHERR: ContainerView
JIXZ XA —%: follow=true (podman logs -f & REKDRE)
Hi7: podman logs 7Ot XDWHA (stdout F/zld stderr), Frcld7y 77—~ 7O0CADHEHA
AT—H5 X (exit _code E7cld exit _signal)

[ATDE ~]$ curl rest https://armadillo. local:58080/api/containers/python_app/logs
{”stdout”:”Some message¥n”}
{"exit_code”:0}

http code: 200

follow=true = {459 %%l

[ATDE ~]$ curl rest https://armadillo. local:58080/api/containers/python_app/logs?follow=true

{”stdout”:”Some message¥n”}
Ctrl-C THRT

- Ay THiEsH
POST ”/api/containers/{container}/start”
WHEHERR: ContainerAdmin
INTGX—%: L
H: #ELU

[ATDE ~J$ curl rest -X POST https://armadillo. local:58080/api/containers/python app/start

http code: 200

- AvTHEILE
POST ”/api/containers/{container}/stop”
EHERR: ContainerAdmin
INTA—=5: L
Hh &L
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[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/containers/python_app/stop

http code: 200

6.8.6.7. Rest APl : v RO —UKRE
- RYRND—UER—B

GET ”/api/connections”

HEHERR: NetworkView

INTA—=5: &L

HH: Ry MU —U#RE—8 & REFEHD uuid, name, state, ctype, H 1L device 15

[ATDE ~J$ curl rest https://armadillo. local:58080/api/connections
{"connections”:[{"name”:"Wired connection

17, ”state”:”activated”, "uuid”:”18d241f1-946¢-3325-974f-65cda3ebeeab”, "ctype” :"802-3-
ethernet”,”device”:”eth0”}, {"name”:” lo”, "state” :”activated”, "uuid” :”529ec241-122-4cb2-843f-
ec9787b2aee7”, "ctype”:” loopback”, "device”:” l0o”},

{"name” :"podman0@”, "state”:"activated”, "uuid” : "be4583bc-3498-4df2-

a31c-773d781433aa”, "ctype”:"bridge”, "device” : "podman@”},

"name” :”veth0”, "state”:”activated”, "uuid” :”03446b77-b1ab-47d0-98fc-

f167¢3t3778a”, "ctype” :"802-3-ethernet”, "device”:"veth0”}, {"name”:"Wired connection
2”7, "state”:””,"uuid”:”181f44df-850e-36c1-abad-6e461c768ach”, "ctype”:”"802-3-ethernet”},
{"name”:"Wired connection 3”,”state”:””, "uuid”:"e4381368-6351-3985-

ba6e-2625c62b8d39”, "ctype”:”802-3-ethernet”} ]}

http code: 200

- Ry N — U ERFMEE
GET ”/api/connections/{connection}”
MHEHERR: NetworkView
IS X—%: 8L (URL @ connection & UUID 7z (3% TEMRTIEE
A EHEOFMESR (Network Manager @ 70/ )

[ATDE ~]$ curl rest https://armadillo. local:58080/api/connections/Wired%20connection%201
{"name”:”"Wired connection
17, ”state”:”activated”, "uuid”:”18d241f1-946c-3325-974f-65cda3ebeeab”, "ctype” : "802-3-

ethernet”, ”device”:”eth0”, "props”: {"802-3-ethernet. accept-al l-mac-addresses”:”-1", ”802-3-

ethernet. auto-negotiate”:”no”, ”802-3-ethernet. cloned-mac-address”:””, ”802-3-

ethernet. duplex”:””, ”802-3-ethernet. generate-mac-address-mask”:””, ”802-3-ethernet. mac—
address”:””, ”802-3-ethernet. mac-address-blacklist”:””, ”"802-3-ethernet. mtu”:"auto”, "802-3-
ethernet.port”:””, ”802-3-ethernet. s390-nettype”:””, "802-3-ethernet. s390-options”:””, "802-3-
ethernet. s390-subchannels”:””, "802-3-ethernet. speed”:”0”, "802-3-ethernet. wake-on-

lan”:"default”, ”802-3-ethernet. wake-on-lan-password”:””, "GENERAL. CON-PATH” :” /org/
freedesktop/NetworkManager/Settings/1”, ”GENERAL. DBUS-PATH” :” /org/freedesktop/NetworkManager/
ActiveConnection/

6”, ”GENERAL. DEFAULT”:”yes”, "GENERAL. DEFAULT6” :”no”, ”GENERAL. DEVICES” : "eth@”, ”GENERAL. IP-
IFACE” :”eth@”, "GENERAL. MASTER-PATH” : ””, ”GENERAL. NAME” : "Wired connection 1”, ”GENERAL. SPEC-
OBJECT”:””, "GENERAL. STATE” : "activated”, "GENERAL. UUID” :”18d241f1-946¢c-3325-974f-65cda3ebeeab”
, "GENERAL. VPN”:”no”, "GENERAL. ZONE” :””, ”IP4. ADDRESS[1]”:”198. 51. 100. 123/16”, "IP4.DNS[1]”:”192
.0.2.17,7IP4.DNS[2]”:7192.0.2. 2", "IP4. GATEWAY”:7198.51.100. 17, "IP4. ROUTE[1]”:"dst =
198.51.100.0/16, nh = 0.0.0.0, mt = 100", ”IP4.ROUTE[2]”:”dst = 0.0.0.0/0, nh = 198.51.100. 1,
mt = 100”,”IP6. ADDRESS[1]”:”fe80::211:cff:fe00:b13/64”, ”IP6. GATEWAY”:””, ”IP6.ROUTE[1]”:"dst
= fe80::/64, nh = ::, mt = 1024”,”connection. auth-
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TS FafR

” -I” ” ».” ”

retries”: ,"connection. autoconnect”:”yes”, “connection. autoconnect-
priority”:”-999”, ”connection. autoconnect retries”:”-1”,”connection. autoconnect-

” . 1” ” ».” -In ”

slaves’: , connection.dns-over-tls : , connection. gateway-ping-
timeout”:”0”, ”connection. id”:”"Wired connection 1”,”connection. interface-

name” :”eth0”, "connection. Lldp”:"default”, ”connectlon Llmnr”:"-1", "connection.master”:””,”
nection.mdns 77

” -1”,”connection. metered”:”unknown”, ”connection. mptcp-
” " ” ” ” "

flags”:"0x0”, ”connectlon multi-connect”: ”0 ,"connection. permissions”:””, ”connection. read-

only”:"no”, ”connection. secondaries”:””, "connection. slave-type”:””, ”connection. stable-

id”:"”,”connect|on.t|mestamp".”1703208824”,"connectlon.type”.”8®2 -3-
ethernet”, ”connection. uuid”:”18d241f1-946¢-3325-974f-65cda3ebeeab”, "connection. wait-

activation-delay”:”-1", ”connection.wait-device-

timeout”:”-1", "connection. zone”:””, ” ipv4. addresses”:”198.51.100. 123/16”, ” ipv4. auto-route-

ext-gw”:”-1", ”ipv4.dad-timeout”:”-1", ”ipv4. dhcp-client-id”:””, ”ipv4. dhcp-
fadn”:””, ”ipv4. dhcp-hostname”:””, " ipv4. dhcp-hostname-f lags”: ”0x0”, ” i pv4. dhcp-
iaid”:””, ”ipv4.dhcp-reject-servers”:””, ”ipv4. dhcp-send-hostname”: "yes”, " ipv4. dhcp-

”

timeout”:”0”,” ipv4. dhcp-vendor-c lass-
identifier”:””,”ipv4.dns”:7192.0.2.1,192.0.2.2”,” ipv4. dns-options”:””, ”ipv4. dns-

”

priority”:”0”,” ipv4.dns-search”: ”",”ipv4.gateway”.”198 51.100.17,”ipv4. ignore-auto-
dns”:"no”, ”ipv4. ignore-auto-routes”:"no”, ”ipv4. link-local”:”0”, ” ipv4. may-

fail”:”yes”,” ipv4.method” :”manual”, ” ipv4. never-default”:"no”, " ipv4. replace-local-
rule”:”-1",”ipv4. required-timeout”:”-1", " ipv4. route- metrlc".” 1”7, ”ipv4. route-
table”:”0”,” ipv4. routes”:””, ”ipv4. routing-rules”:””, ”ipv6. addr-gen-

mode”:”eui64”,” ipv6. addresses”:””, " ipv6. auto-route-ext-gw”:"-1”, ” ipv6. dhcp-
duid”:””,”ipv6. dhcp—hostname”:””, ” ipv6. dhcp—hostname-flags”:”0x0”, ” ipv6. dhcp-
iaid”:””,”ipv6. dhcp-send-hostname”:”yes”, ” ipv6. dhcp-timeout”:”0”, " ipv6.dns”:””, ” ipv6. dns-
options”:””,”ipv6.dns-priority”:”0”,”ipv6. dns-search”:””, ”ipv6. gateway”:””, " ipv6. ignore-
auto-dns”:”no”, ”ipv6. ignore-auto-routes”:”"no”, " ipv6. ip6-privacy”:”-1", ” ipv6. may-
fail”:”yes”,” ipv6.method”:”auto”, ”ipv6.mtu”:”auto”, ”ipv6. never-default”:”no”, ”ipv6. ra-
timeout”:”0”,”ipv6. replace-local-rule”:”-1”",”ipv6. required-timeout”:” 1”,”ipv6.route—
metric”:”-1",”ipv6. route-table”:”0”, ”ipv6. routes”:””, ”ipv6. routing-

LI R ] [N LRI 1] ” . ” ” o n

rules”:””, 7ipv6. token”:"”, "proxy. browser-only” :
script”:””,”proxy.pac-url”:"”}}

http code: 200

no”, "proxy.method”:"none”, "proxy. pac-

con

- RY N —VEROER

PATCH ”/api/connections/{connection}”
HEHERR: NetworkAdmin

JXZ X —%: Network Manager TiRERRERE
HA: EU

[ATDE ~]$ curl rest -X PATCH -d ipv4.method=manual -d ipv4.addresses=198.51.100.123/16
https://armadi llo. local:58080/api/connections/Wired%20connection%201

http code: 200

6.8.6.8. Rest API : BZIDHRTE

R DIRTREED

GET ”/api/time/ntp info”
INEHERR: TimeView
INTAX—%: &

ﬁﬂtmemwemﬂﬂb CDIRTERFZ). ntp_server_ip: IRERBF DT —/N—F KL X, RS
NTWRWESIE Tully &0 E9, ntp_server offset: IBEREAF D —/\— & DL DEN

(Y1 FADFEIE Armadillo Y —/\— & D BWTT)
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[ATDE ~1$ curl rest https://armadillo. local:58080/api/time/ntp_info
{"ntp_server_ip”:7203.0.113.10”, "ntp_server_offset”:”-0.000015824”,” time now”:1710139558}

http code: 200

- NTP O FERRESR
GET ”/api/time/ntp config”
HEHERR: TimeView
INTA—=5: L
H: servers: [AIHET B2IFHKR. initstepslew: Armadillo EEIFICEET 20 E SHDEKRTE

[ATDE ~]$ curl_rest https://armadillo. local:58080/api/time/ntp_config
{”servers”:["pool pool.ntp.org iburst”],”initstepslew”:”10 pool.ntp.org”}

http code: 200

- NTP DOE&7E
POST ”/api/time/ntp config”
HEHERR: TimeAdmin
JIST X —%: servers: [AHAT HXI R, initstepslew: Armadillo EEIRFICEET 2N E S HDEE,
INTGA=FZXKEULBRWERERESINT A, ENZDEEIFRENHIFRES N T, § default
DiHEIE Armadillo Base OS OF 7 )L MNCED £,
H: BERERU

[ATDE ~]$ curl _rest https://armadillo. local:58080/api/time/ntp_config -X POST -d "servers=server
203.0.113.10 iburst” -d "servers=server 203.0.113.11 iburst” -d "initstepslew="
{"servers”:["server 203.0.113.10 iburst”,”server 203.0.113.11 iburst”],”initstepslew”:null}

http code: 200

[ATDE ~]$ curl rest https://armadillo. local:58080/api/time/ntp _config -X POST -d
"servers=default&initstepslew=default”

{"servers”:["pool pool.ntp.org iburst”],”initstepslew”:”
http code: 200

10 pool.ntp.org”}

- ALY =Y DRER
GET ”/api/time/timezone”
MHEIERR: TimeView
INTA—=%:81
H: timezone: FFRSNTWE YA LY —V

[ATDE ~J$ curl rest https://armadillo. local:58080/api/time/timezone
{”timezone”:”"Asia/Tokyo”}
http code: 200

- ALY -V DRTE
POST ”/api/time/timezone”
HEHERR: TimeAdmin
JINT X —%: timezone: FRET DY A LY —
HAEL

285




Armadillo-640 #E~Y =27 /)L ISR

[ATDE ~]$ curl_rest https://armadillo. local:58080/api/time/timezone -X POST -d "timezone=Asia/
Tokyo”
http code: 200

- FRlZzsEINIcERET D
POST ”/api/time/set”
MHEIERR: TimeAdmin
JXZ X —%: timestamp: epoch R D)
H &L

[ATDE ~]$ curl _rest https://armadillo. local:58080/api/time/set -X POST -d "timestamp=$(date +%s)”
http code: 200

6.8.6.9. Rest API : & B HIH

- HiEH
POST ”/api/reboot”
HEHERR: Reboot
INTAX—=%: 801
Hh: #EL

[ATDE ~]$ curl rest -X POST https://armadillo. local:58080/api/reboot

http code: 200

- =1k
POST ”/api/poweroff”
HEHERR: Poweroff
INTAX—%: 8\
Hh: #EL

[ATDE ~J$ curl rest -X POST https://armadillo. local:58080/api/poweroff

http code: 200

6.8.7. hAYIA X

ABOS Web ZBEHRDEREMNEHFATHEIC, OJERPERE. XZ1—DXEREZNRY
NAXTBIENTEXT, Fiflld 73.9. ABOS Web ZHRXYNA XT3 Z2RUL TS,

6.9. ABOSDE m*5 ABOS Web DigEZ{ERAT %

ABOSDE [FI{TICRY ABOS Web DIEHREELEIMEZITS &N TEFT,
- Armadillo ® SWU X\—Y' 3 v &E8T %
- Armadillo D QY7 F DIBHR=ZEET %
- Armadillo D 3> 7+ ZiLE - F1ET 2
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- Armadillo @AY FF0OO7 %89 %
- Armadillo I SWU #1 > XA =)L T %

ABOSDE (& ABOS Web @ Rest APl ZEBWTEBEZ{T> TWEI DT, ABOS Web [C/XAT—R
TOA YN TEDRETHDIRENH D FI, ABOS Web ADOT A1 > %1T>TWaWEEIE 73.8.1.
ABOS Web &ld) #&ZICLTLEE L,

ABOSDE H5 ABOS Web D EEAFERT 2 ICIXBEZITONRD Armadillo ZE2IRT Z2HENH
h%xd, "X 6.81. ABOSDE © O—AJILRXY NT—2 LD Armadillo ZXF*+ 9%, DR THE
nNTWahRy>xzI7 )y I93%2ET O—hAILERy kT—2 E£T ABOS Web hE11EL TWL% Armadillo
HAFXFVY VT BIENTEEY, fcfeL. ATDE DRy KT —2% NAT [CEREL TWBIHEIE Armadillo
MURANCRRESNFEEA,

ABOSDE EXFLORER
~ MONITOR

Armadillo on the network is not Found,
<0 scan Firsk.

Scanning Armadillo on the network

6.81 ABOSDE T O—AI)xy kT—7 LD Armadillo Z2RxF+ 9%

ABOSDE 15 ABOS Web (C#16 TEEZ1T 5 K. ABOS Web [IBEICFERT 5D h—T %
FKITULEI, ZDfcth. ABOSDE Tid "X 6.82. ABOSDE @ ABOS Web /XX T — R ABDEE O
&£5IC ABOS Web /XA T —RZKHENETDT, BEU/INAT—RZAAL TS,

287



Armadillo-640 #E~¥ =27 )L ISR

Password

Enter the ABOS Web p Press 'Enter’ to confirm or 'Escape’ to cancel)

6.82 ABOSDE @ ABOS Web /YA 7 — R AHDEMHE
6.9.1. Armadillo ® SWU /\—Y 3V %ZEET 3

O—AIL%EYy hT—2 LD Armadillo # X%+ > Ufc#&lc. "X 6.83. ABOSDE T Armadillo ® SWU
N—=Y 3 VEEE, OKRBETHENTWSARIVEI Yy I35 ET. EIRU Armadillo ® SWU
N=I 3 VERSTEIENTEXT,

ABOSDE EXPLORER

~ MONITOR
~ armadillo.local
IP:
MAC:
Conktainers
SWU versions

armadillo-2.local

armadillo-3.local

armadillo-4.local
armadillo-5.local
armadillo-6.local

» armadillo-7.local
- QPEMED PROJECT

6.83 ABOSDE T Armadillo ® SWU /X\—3Y 3 v %ZE

6.9.2. Armadillo ® AV FFDERENE T S

O—A)Lxy hT7—2 LD Armadillo ZXF+ > Uictgic. " 6.84. ABOSDE T Armadillo @3>
TFTHERZES) OKRBRTHEENTWBERY VY Z 7Yy d352ET, BIRU Armadilo o> 5+
DERZPETEXT, XRSNDAVTTFOERIZULTOED EHBDET,

i

. state : AV T FHAREBFDIHEE running. IV T FHHIMELEFRDIBEL exited
- image : AVTFDA A=V

. command : VT FEIEFICETLTVWSIAYYR
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ABOSDE EXPLORER

~ MONITOR
~ armadillo.local
IP:
MAC:
Conktainers
SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local

armadillo-6.local

» armadillo-7.local
~ QPENED PROJECT

6.84 ABOSDE T Armadillo ® OYFFEHREZIE

6.9.3. Armadillo DAV T+ %icE - E1ET 3

A—A)IL%y hT7—2 LD Armadillo Z#ZXF+ > Uiz#lc. "X 6.85. ABOSDE T Armadillo ® 3>
TTERE, OFRPETHENTWERY VAV YYITR2ET, BRULOAVYTHFEREH TS EN
TEEYI, AVTFERETELBHIE AV TF D status ' running ICELLET, £, "X 6.86.
ABOSDE T Armadillo @AY 7+ %Z{ELlL) DHRBRTHENTWBIRYVZ I Uy I35 &T, &R
UlcAYTFZEIETZZENTEERT, AV TFHZEILETELHEIEI Y TF O status A exited I
ZiLET,
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TS FafR

ABOSDE EXPLORER

~ MOMNITOR

- armadillo.local

IP:
MAC:
- Conkainers
shell_project

SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local

armadillo-5.local

~ QPEMED PROJECT

6.85 ABOSDE T Armadillo ® J> 7 7% &l

ABOSDE EXPLORER
“~ MOMNITOR
- armadillo.local
IP:
MAC:

- Conktainers

shell_project

SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local

armadillo-5.local

~ OPEMED PROJECT

6.86 ABOSDE T Armadillo ® > 5>+ %{&1E
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6.9.4. Armadillo 2> 7+ 007 ZBET 3

X 6.87. ABOSDE T Armadillo ® > F 70O %5, OFRBRTEHENTWBERYVET YUY
J93cET, AVTFHPHALEOTZREBIT B ENTEEXT, O71F VSCode DFFARNITF«
FICHMINET, AVFFAMMEHO7Z2HA L TOWRWGEIEFRRINE A,

ABOSDE EXPLORER
~ MOMITOR
~ armadillo.local
IP:
I"-.-'1 |"!'L |: .

- Containers

shell_project

SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local

armadillo-5.local

~ OPEMED PROJECT

6.87 ABOSDE T Armadillo ® > F 007 %#EE
6.9.5. Armadillo I SWU Z14 >V XA K—)L9 3

O—AILxy hT—2 E® Armadillo ZXF+ > Uizglc. T 6.88. ABOSDE T Armadillo (€ SWU
BAYVARN=IL) OFRBTEHENTWERY VE U YIT352ET, EIRU Armadillo (I SWU %
AVAN=INTBIENTEXT, SWUAMVAM=)LDOOZ L VSCode BE FERD OUTPUT IR
EhZEY,
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ABOSDE EXPLORER

~ MONITOR
~ armadillo.local
IP:
MAC:
Conktainers
SWU versions
armadillo-2.local
armadillo-3.local
armadillo-4.local
armadillo-5.local

armadillo-6.local

» armadillo-7.local
- QPENMED PROJECT

6.88 ABOSDE < Armadillo Ic SWU Z1 >~ X k=)L

6.10. ssh AT Armadillo Base OS [c 7V X9 3

Armadillo-640 (Zi& openssh B 1 VY A K —=ILENTWVWEIHA, T 74 /)L K TIE SSH H—/N\—H'EE
LTWEEA,

SSHH—N\—%B8ICKRET DL ST IeHicid. UTOOAT Y REZETLTLEZ L,

[armadillo: ™ ]#f rc-update add sshd

* service sshd added to runlevel default

[armadillo ~1# persist file /etc/runlevels/default/sshd

[ 2819.277066] EXT4-fs (mmcblk2p1): re-mounted. Opts: (null)
[armadillo ~J# reboot

FEEoflITlE, BiEsbERENRMEINDESIC. persist file IV KT eMMC [CEREERTE
LTWXxd,

6.11. ANV RZAUIEXYNIV—UKEZT S

HEAXBWIC. Armadillo-640 %Yy T —2U8&%EIE. '38. RV NT—U%E TRNANLEEERSD.
ABOS Web TiTW£d, LN L. ABOS Web THRIGTERWEMGRR Y NT—VXREETWCWEE
BREEF, AV RSAIUDNERYNT—UDEREZITOZEDHABETT,

CITIE, ANV RSAIUDSRYNT—IREKEITDHECDODWTHABAULET,
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6.11.1. #ERABERRY KT —7
Armadillo-640 (&. 1 D® Ethernet IR— hMBHINTWET, Linux h5ld. ethd CRZF T,

RO64LRXYKNT—VEXYRNT—IFTINAR

Xy bhT7—2 XY RNT—IFINA R HERORE
Ethernet eth0 DHCP

6.11.2.IP 7 RL XDE
Armadillo-640 @ IP 7 KL XA =R T BIclE, ip addr ANV REFERUEI,

[armadillo ~1# ip addr
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN glen 1000
Link/Lloopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid Lft forever preferred Lft forever
inet6 ::1/128 scope host
valid Lft forever preferred Lft forever
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qlen 1000
link/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255.255 scope global dynamic noprefixroute eth®
valid Lft 28786sec preferred Lft 28786sec
inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope link noprefixroute
valid Lft forever preferred Lft forever

K689 IP7RLADHER

inet ER> TWAEFAMNIP 7PRLATY, HEDAVI—T 1 —ADHERRLIZWEEIE. LLTOD
X3ICLEY,

[armadillo “1# ip addr show dev eth@
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mg state UP qlen 1000
link/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 28656sec preferred Lft 28656sec
inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope Llink noprefixroute
valid Lft forever preferred Lft forever

¥ 6.90 IP 7 K L Z (ethO) DHERE
6.11.3. *Y N T =V DRETTE

Armadillo-640 Tix. BE®D Linux AT ALERK. RYNT—0A4 VT —T 1 —ADHRTEIE
NetworkManager Z U £9, NetworkManager F9XTDRyY NT—U&KEZAXI 3> EL
TEEULXT, AX77aVIiciE TEDKSIITRY NT—IANEHRIT I, TEDKSICRYNT—D
ZER S 2h ZFER L. /etc/NetworkManager/system-connections/ ICIRFLE T, /o 1 20T
NAZCHUTERO ARV V3V EFREIT DI ERFARETIN. 1 DDF/\A R L TEMbIcTE
A7 gviE 1 DFEFTY,

NetworkManager (. €D /etc/network/interfaces Z{FE > LR EAEZHHR—F L TVWETAH,
AETIE nmcli ZAWCHEZFRMTBNMULET,
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6.11.3.1. nmcli ICDWT

nmcli (& NetworkManager Z#{E92HDIANY R4 Y —I)LTYT, " 6.91. nmcli DY~
REZK, ([Cnmcli DERXZERLET, O EMNS, nmeli (& TATIY o~ (OBJECT) EWSHDA
FEL. Zhh2noAT7Yy 7 Mo LTaOY Y R (COMMAND) 23179 %.1 EWSERXTOTUR
BEANTBDEDRDONDET, oo ATV MNEFNZNIC help MEESINTWSZEH I NS
HFENFET,

nmcli [ OPTIONS ] OBJECT { COMMAND | help }

691 nmcli a7y RER

6.11.4. nmcli DEARBPREWNS
ZZTlEnmeli O, ERBFEVNSZFHALEI,
6.11.4.1. AxIa>vnD—§

BFEINTWBEIARI Y3 VyO—BZERT ZICE. ROLSICOATYREETLET, (I

[armadillo “J# nmcli connection
NAME uuID TYPE DEVICE
Wired connection 1 a6f99120-b4ed-3823-a6f0-0491d4b6101e ethernet ethd

K692 A%/ ¥avn—§g
KRENTc NAME [€2WTld, MU [ID] EUTHIAY 22 & TEX T,
6.11.4.2. Ax7 >3 > 0EMEL - #EIL
AR avzeEIET BICiE. ROLSICAVY RZRITLET,

[armadillo ~J# nmcli connection up [ID]

K 6.93 X7 ¥ 3 >y0ERMEL
Ax7yavEEMELTBICE. ROLSICAVYREEITLED,

[armadillo “J# nmcli connection down [ID]

®6.94 %7 ¥ 3 >DEMEL
6.11.4.3. XV > a3 v DIER
AR aVEERTBICIE. ROLSICOATY REETULED,

1 nmcli connection show [ID] IE&>T. KD EHMLRBERERRIZIEHTEET,
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[armadillo “J# nmcli connection add con-name [ID] type [type] ifname [interface name]

X 6.95 OV ¥ 3 Y DER

(D] KX >a>yDAE(EER). [type] K& ethernet. wifi & W fcERY 1 7.
linterfacename] ICld1 Y57 —T7 1 —RZ(T/INA1RA)EAHDULET, Thlck b /etc/NetworkManager/
system-connections/ [C[IDJD&ZBI TR a7 7AILDMERENE T, COT7AI)% vi BRET
WMEL. XV Y3 V%EEBIETSIEHAHETT,

Armadillo-640 ZHBEE U EZICTAXRI a7 7AILANBATULERDBEWVWEL ST, persist file
OV Y RTKEILT ZRENH D E T, persist file AV RICEHT BMIE 76.1. persist_file (D
WTy Z2RULTLIZEW,

[armadillo ~1# persist file /etc/NetworkManager/system-connections/{A x> a v 7 74ILE&>

6.96 AR >3V 7 741 ILDXKEEL

X3y T7r7AILDIN—Z v ay% 600 ICERELTLEE WL, 600
[CERE®. nmcli ¢ reload ANV RTORIYavI7MILE=BHRAL
£9,

/ AdD Armadillo-640 s XV Va7 74 )2 2E—=UcBEIE. O

[armadillo ~J#f chmod 600 /etc/NetworkManager/system—-connections/< %%
2avIy7AILE

[armadillo ~]# persist file /etc/NetworkManager/system-connections/<J %
93V I7r74IE>

[armadillo “J# nmcli ¢ reload

SWU M X—YZ2ERALTIARI Y3V I7AILOT7 Yy 77— NZ217515

&, sWU A X—=JICEHZARI 3V T 7AILDIN—Z vy a Vi 600
ICERELTHS, swu M X—IZERLTLIEEW, 7y I7— NETH
IClE swu M XA—I1ERBO/IN—I vy auhiFansdicsH,. LoD
XYY RETFIBEEIARETT, swu M X—=YIcEALTIE 13.23. 7y 77—
NMEBEICDWT) ZE&EICLTLLREL,

6.11.4.4. ORI 3> OHIkR
ARV a3 VEYIBRTZICE. ROLSICOAYY REETLET,

[armadillo “1# nmcli connection delete [ID]

B 6.97 dx7 ¥ 3 v OHIBR

Zhilc kb /etc/NetworkManager/system-connections/ W AX 7 a>v 7 7 ILbERICHIBREINE
T, ARV 3 VOEREREEIC persist file AV Y RTxEELT ZRENH D FT,
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[armadillo ~1# persist file -d /etc/NetworkManager/system—connections/{A x> a>v 774 IL&>

6.98 A7 ¥ 3> 7 71 IVHIBRE DXL
6.11T45. BEIP7RLRICEET S

IR 65 EZEIP7RKLAREN DABICKRET 5672, "X 6.99. EE IP 7 FLAKE) ICRLR
ER

% 6.5 EE IP 7 RL AKREHI

IEH RE
IP7RLXA 192.0.2.10
NAUVR 24
FTI7AWNT—hDU A 192.0.2.1

[armadillo ~J# nmcli connection modify [ID] ¥
ipv4. method manual ipv4.addresses 192.0.2.10/24 ipv4.gateway 192.0.2.1

6.99 E7E IP 7 KL ARE
6.11.4.6. DNS O —/\—ZEET S

DNS #—/\—%ZEEJ 50%lZ. "® 6.100. DNS H—/{\—0DigE) ICRLET,

[armadillo “J# nmcli connection modify [ID] ipv4.dns 192.0.2.1

6.100 DNS H—/N—0Di5%E
6.11.4.7. DHCP ICRET %

DHCP ICE&E Y %1%, "= 6.101. DHCP DF&E IcRUET,

[armadillo ~1# nmcli connection modify [ID] ipv4.method auto

6.101 DHCP DO&%E

-ipv4, addresses DL SIC. 7ANT 1 BDEHEIC " Z#[HFB & THK
EL7ONXT s 2HIBRTDENTEET, KIIC "+" &2ftF52E&T
JONRT4ZBMT 2 ENTEET,

6.11.48. X7 ¥ayvDEEERIKRYT S

BMESINTWE AR Vg Vv EBIELEER. DVESIRBIELEIAXRI Y3V EBEFMEL TL
EE0,
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[armadillo “J# nmcli connection down [ID]
[armadillo “J# nmcli connection up [ID]

6.102 X7 ¥ 3 Y DELEDRIR
6.11.49. 7\ XAD—E&

TINAZAD—E(T/I\A R, FA47, K& BIRIXRT a3 V) zERIT BICF. ROLSICITY
RERTLEI,

[armadillo “J# nmcli device

DEVICE TYPE STATE CONNECTION
eth0 ethernet connected Wired connection 1
lo Lloopback unmanaged -

X 6.103 /N1 AD—&
6.11.4.10. /XA A D#Efs

TINA A%ZEEHRT BICE. ROELSICAVYVYREEITUES,

[armadillo “J# nmcli device connect [ifname]

6.104 7/\1 X D#EHe

2 aVHhWETY, "Error: neither a valid connection nor devicegiven"
EVWS Xy E—IMNRRINIIBEITIE. nmcli connection IR ETH
BRIARXRI2avhH 2 zERL T EE W,

/ TINA RZHER I BICIF. FRLESELTWBT/INA XAOBEMGIAXRY

6.11.4.11. /N1 ZDOHIHx
FTINA A=Y BICIE. ROESICAVY REERTLE D,

[armadillo “J# nmcli device disconnect [ifname]

6.105 7/\1 Z DY

6.11.5. &#& LAN

iR LAN TEBICBENTUENMERLE T, REZEELBEE. RIEBLIcAI VY —Tx—R%
BEAWELLTILEE W,

BAUXRY NT—VRICHZBEMHKZIE PINGBEZITWET. UTOAITIE. @EHERI 1192.0.2.20,
EWSIP7Z7RLAZF S TWBERELTWET,
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[armadillo ~J# ping -I 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

6.106 iR LAN @ PING &R
Q@ - I[AT7V3vTAVI—TI—RZEBETEET,

TOREREICELD, Xy hT—UBEICER LAN BMERShBRWEE
AR i@“o BREZHIERL TSIV, BEICHR LAN OEEHHER
z3 %51, B LAN DAOA Y5 —T7 1 —RZ2\E LU TS W,

/ BIR LAN BUDA ¥ 5 —7 1 —ZADEMEESNTNSBIBE, L—T 1>

6.12. AL —Y DE

Z ZTlE. microSDHC h—REZEHEUBESZFICA ML —YDFERAEZHBALET, UFEDH
BETIL. EOBENTEERIBARIC. microSD/microSDHC/microSDXC $1— K% microSD h— R &
KL UES,

6.121. ANL—YRNICFZIVERT S

Linux Tl&. P27 EBAFBER I 7A1ILOT« L7 MNJIE, —DOKRBEICEEHSNTWET, HD
ANL=IFNAADT7AINI AT L%, COKRBEICEMTSIE%Z. NIVRTBHREWWET,
Ny RhZETS5aY Y R mount TY,

mount AN¥ Y ROHEBIPLR T A—T v NI, ROED TY,

mount [-t fstype] device dir

6.107 mount <7 Y RER

-t 7r7’/5| VIcHE< fstype (ClE. TF7ANVRTLIA THEELVLET, 77MIVATLYAT
DIEEIFEBATETT, BRUIIEE. mount IV RIET7AIIVATLIA T HERALET, TDH
pil| ib@“b%ﬁtﬂ?&%@t ERDFVADT, BRICTZAILIVRATLYA THRDD > TWBIEEILEA
THICIEELTLEE W, FAT32 77MILY AT LADHZHEIE viat . EXT3 771V AT LDZEE
ext3 ZIEEULEY,

BE. BAULRLEDD D microSDHC A— RiE FAT32 F/zlE exFAT
p7 T77AINIVATLATTIA—NY MEINTWVWEXT,
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device ICld. ARNL—=IFNAADTFTINA AT 7AILZEBELET, microSD H—RD/X\—F «
> 1 OFEE /dev/mmcblklpl . /X—FT > a> 2 DFEEIE /dev/mmcblk1p2 &% D £,

dir [cld, ANL=ITFTNARDT7AINIATLZIYTVVRTZDTALI NI ZEBELEXY,

SD 1% —7x—2X (CONT1) IC microSD Ii—R%Z#EA L. UTIKRI IV RZETIT S E, /mnt
T4 L7 KYUIC microSD A—RDT77AMIVV AT LAENTYNT B ENTEEI, microSD H1—R
ADT77AILIE. /mt T LI MNIVMUTICRZADELSICHED XY,

[armadillo “J# mount -t vfat /dev/mmcblkipl /mnt
[armadillo “J# ls /mnt

6.108 AL —=YDIU VK

6.122. AL —YZR2ICHO AT

ANL—=—VELRZLICROANTICIH. PYNTYRNEWSHEENDETYT, PYVIYRNEITSIAVYY
Rik. umount T9, A 3>&ULT. ZUNXITVRNUEWTFIRAANY I RENTWE T4 LY N
EEELE I,

[armadillo ~J# umount /mnt

6.109 ARL—YDFVIYY K
6.123. ANL—=YD/I\—FT 4 aVEBET A=V

BE. BAULRLRIEDND D microSD 11— R¥» USB XEUIE, —0D/IN\—F 13 >vEEFL, FAT32
T7ANVATALATITI A=Y Y REINTVWET,

IN—TF 4V aviEREZBE LU WES., fdisk AV REFALET, fdisk AV ROERFIEL
T. —2DI—FT 4 Y3V TEBEREINTWS microSD h—RD/IX\—F ¥ avE, 2 DICHEIT 0%
¥ 6.110. fdisk AY Y RIC&KBDN—FT Va3 VER, KRULET, —E. BBFEO/N—FT 1> 3> %H|
BUTHS, FIiICZSAXIUNRN—FT o ayE2FERULTVWET, £BO/X—FT 1 V3 viclE
100MByte. Z2HDNN—T 4 3 VICEDDBREZEIDHTTWVWEXT, LHEHDO/N—FT 1> 3> /dev/
mmcblk1pl . Z2D&I& /dev/mmeblkl1p2 &7 D £,

[armadillo “]# fdisk /dev/mmcblk1

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

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

Command (m for help): n
Partition type
p primary (0 primary, O extended, 4 free)
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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.
[ 305.798606] mmcblkl: p1 p2

Syncing disks.

6.110 fdisk AY Y RICKBN—F Y3 VEHE

FAT32 77 AWV AT LATAML—=IFNA R ET A=y NT B(CIE. nkfs.vfat ATV R%&{EH
ULEI, Fre. EXT2 ¥ EXT3. EXT4 774NV AT ALATT7A—~N v I DI, mkfs.ext2 ¥
mkfs. ext3 . mkfs.ext4 ANV RZEFERALET, microSD I—RKRD/IX—F 123> 1% EXT4 771)L
VATATT7A—NY NI 2AXYY RAIZRICRUET

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

6.111 EXT4 77 A I AT LDHESFE

6.13. Ry U PF—%KS

buttond H—EXZHFEHTZIET. MYVYPF—ANZRNIA—ETRNEBEBREICEETETET,
/etc/atmark/buttond. conf [C BUTTOND ARGS ZIEET S & T, BMEZIEEI DI ENTEET:

. ——short <key> --action “command” : JZ# L DFKE. ¥—% 1 HURICH T ITERL &R U
"command"ZE{TULE T, RHIT DRAEMIE —time <time msd> A7 3V TEERRETI,

- ——long <key> --action "command” : RIF U D&KE, ¥—%Z 5 MW UKLIF /=51 > T "command"
ZETULET, RIFLERH T IHERF/EIE —-time <time msd A 7> 3V TCEBOBETT,

-1 DOF—ICX U TERDORENFIETT ., RIFLDRENER D DI5E. MULTIDRELE
—EHBRVWEBICRESINTWVWS "command" ZE1TLULEX T, &R TF—ZREL BRI, F—Z=8
U7zl ICIG U fe "command" Z%({TUE 9, (£l : buttond --short <key> --action "cmd1" --
long <key> --time 2000 --action "cmd2" --long <key> --time 10000 --action "cmd3" <file> %z
ETURBE. 1 BURICEHT & "emd1". 2 BELE 10 BUAIICEET & "emd2". 10 Wz Z T
5 "emd3" ZETLEY),
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- FEIRUREZERIETET %58, BEOEWREZEICIEEL TSV, 05#. 1 BERE
LIcWgE, 18 > 05 WOIEETIEET & 05 MM ERSNET,

- ——exit-timeout <time_ms)> : FRE U BB DRIC buttond ZEILE UL X T, EFFOHITHILU T
BRICEZXT,

c F—DFRED ——exit-after A7V gy F—0DIAYY REFETULELEEIC buttond ZEIEUE T,
F—DOWIHE—EUIERTULEWLSICTEZE T,

6.13.1. SW1 OFEH UL & R# U DX

UTICT7AI R ZHFTLILEET SWI OFBLERHLDOZNZNOFEICOYY RZ2RfTSE
PR UET,

[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 “]# persist_file /etc/atmark/buttond. conf (2]

[armadillo ~]# rc-service buttond restart (3]

buttond | * Stopping button watching daemon ... [
buttond | * Starting button watching daemon ... [ ok ]
Larmadillo ~1# 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

6.112 buttond T SW1 ##&>
(1) buttond DRET7 7ML ZREELEFT, ZDOFITIE. BIEUDIFE /tmp/shotpress (C. 5 #
L EODRMULDIZE /tmp/longpress [cHZHAULET,
9 EQEE7J ’r)b%{%rbivo

(3] buttond Y —EXZBEEBSEET, I TREESEREHRLZ 20, RELZ 1 T>ceU
9,

O HEnrcE¥=zEZELET,

Debian k& ABOS 3.18.4-at.4 LRI Tld. SW1 O#T% ENTER F—
DII)—RELTEIDYTTWE U, ABOS 3.18.4-at.4 LIED ABOS
<@ CEMEIC UTc WiBEIE armadillo-600-button-enter.dtbo % /boot/

= overlays.txt ([CBIIL T SV, Ml 3.5.5. DT overlay [Tk %A
AIRARX) ZERFEE W,

6.13.2. USB F—R— R DX
USB F—MR—RPHDANT/NA RICERIETEEXY,
1. FNRAREEFHELTHS, buttond TFNA RAZEF—I—REERLET,
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[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 (2]

[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) pressed: ignored
[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-event-kbd 4 4 458976:
non-keyboard event ignored

[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL

(29) pressed: ignored

[78972.130] /dev/input/event2 4 4 458976: non-keyboard event ignored

[78972.130] /dev/input/event2 LEFTCTRL (29) released: ignored

[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) released: ignored
[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-event-kbd 4 4 458976:
non-keyboard event ignored

[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL

(29) released: ignored

(1)
(2]

U

6.113 buttond T USB ¥—IR—RDARY N EHERIT S

buttond & -vwv TIULRHEAICLT, IRTODTFNA RAEZEELE T,

HEDF—Z#H I &, LEFTCTRL =D D/NRXATH B NEX Lo —BLET D by-id D/
AEEZTREFET,

2. USBTNARZNTZEHEHDEIDT, i (inotify) TEEENTBIAANT/NA X E L TEM

F9, ZO5ULHRVWETNAZAZENUTcEEIC buttond hMELEULE 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 ~1# persist file /etc/atmark/buttond.conf

[armadillo ~1# rc-service buttond restart

6.114 buttond T USB ¥—Rh— RZiK>S

6.13.3. Armadillo ZEEICOHRY VICKRIHT B HE

I

Armadillo Bl IcDH. HlE LT SWI1 ORBUICKRISDT DA EEBNULET,
/etc/local.d/boot switch.start I[CIREIHARIZIEE Lz buttond 2B S € 3R EXELHL X T,

buttond PEEIL THS 10 WAL SWT Z—¥WUERB LT S E myapp DAV TFDHETOER
USRT BB %Z&EDEY (F7VT—2aYAITESEXRELT TNy TE-RRBEYIDEZ S8

ETY)o SWI1 H Armadillo EENETICH S N fziF &L, buttond DEE—EICEITEINET,

[armadillo “J# vi /etc/local.d/boot switch.start
#!/bin/sh

buttond /dev/input/by-path/platform-gpio-keys-event ¥ "
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-—exit-timeout 10000 ¥ 9
--long PROGT --time 1000 --exit-after ¥ 9

—-action "podman exec myapp kill -USR1 1” & (4]
[armadillo ~J# chmod +x /etc/local.d/boot switch.start
[armadillo ~1# persist file /etc/local.d/boot switch.start

6.115 buttond T SW1 %& Armadillo ZEIRFD &2 17 1) 2R EH

(1) SW1 O A% /dev/input/by-path/platform-gpio-keys-event 7 71 JLMD PROG1 & UL TR T
EEEE

(2) buttond &% 10 MERBIT 2K TULET,

(3] SW1 Z—EBRHUEBICITKTULET,

(4]

6

H—EREUTHESEDIREN RV & EZ[MITTNYITSOY REFHLET,

14, B1EFD Armadillo DEEZRIET S

ZDETIX. Armadillo Base OS BHE B EZHAAA L I—F — BB OEKRERFICRIIDBEE O
7742V —=I)LT#HS Tatmark-thermal-profiler; ICDWTBNLET,

6.14.1. ‘BERAIE DEEXE

Armadillo [FEFZ T & ICEHERESHENRESINTVWETH., FTN5S5IEH < FTHIEEREEKICHEM

HITELD FF TER L/T‘_ EDEZTHD, REARKICIIBEEDERDODFERAPHADEERR E TLE
DARY TBDICHRESBWGENH D XTI, £/, Armadillo ICIE CPU F7zld SoC hMFEDEEMN £
K3 e, BEMNICY Y Y ROV T —TILY vy NI O VEBENBH I N TWET, TDoH.
HEMICIX Armadillo ZHAAA LR %E ERAKFEREORETHESIE DD, ERICEEZETAILT
EERAED CPU XU SoCEENEDEREXTENEN, Y—TILVvy N T VIERISHBVWHERE
hOZRENHDET,

Armadillo Base OS #B#HHE&ETIE. EMEFRD Armadillo DEREREZZEEL CSVEATHAT
% atmark-thermal-profiler ZF|FHT 22 ENTEXRI DT, BEAEICRITHIENTEEXT,

6.14.2. atmark-thermal-profiler Z1>X ~—JL9 3

atmark-thermal-profiler (& apk /Xy T —I TRAAEINTWEIT DT, apk add AXY RTA VX
N=ILF B EHNTTBETT,

[armadillo ~1# apk upgrade
[armadillo “1#f apk add atmark-thermal-profiler

6.116 atmark-thermal-profiler 1 > A k=)L 9 3%

atmark-thermal-profiler (&7 /\y 7' (&) AE TREBRZ NEXR U E
9 23Y—ILTY, atmark-thermal-profiler (. ftt® apk /Xy —I &
EEkIC persist_file -a Y Y RTKENICA VA R—=ILLTE L Z EDA
BETT A, OF DRED=HIC Armadillo HESI L TLWSE eMMC AD
EZAHZERTITBDDT, Armadillo ZHEAAATLEFBDERRFICENIN U
FRICLTHLLZEFHERELULE A
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atmark-thermal-profiler %z XHHIC1 > A =)L T 215&(1E. ERKIC

FBIHIBRL TS EE L,

6.14.3. atmark-thermal-profiler Z%£1T - E1t9 3

Xl 6.117. atmark-thermal-profiler Z%£179 %, I[cRITIANY RZXRITIT S & T,
thermal-profiler H"&{EZREHB L £9 .

atmark-

[armadillo ~]# rc-service atmark-thermal-profiler start

6.117 atmark-thermal-profiler %179 %

'® 6.118. atmark-thermal-profiler Z{£1t9 %, I[CRIT ANV RZETIT S & T,
thermal-profiler B&{EZzfE1EL X T,

atmark-

[armadillo ~1# rc-service atmark-thermal-profiler stop

¥ 6.118 atmark-thermal-profiler Z{£1L9 %
6.14.4. atmark-thermal-profiler HA1T 500 7 71 IV ZHRIT S

atmark-thermal-profiler (&, ¥ > ZX ~h—JLE#HI S BEIICEEY CPU &7, Load Average 7%

EDBER%E 30 MIc 1 EORFEATES. /var/log/thermal_profile.csv ICBEE L TWE X T,

[armadillo ~1# head /var/log/thermal profile.csv

5

: (EHE8)

DATE, ONESHOT, CPU_TMEP, SOC_TEMP, LOAD_AVE, CPU_1, CPU_2, CPU_3, CPU_4, CPU_5, USE_1, USE_2, USE_3, USE_4, USE_

2022-11-30T11:11:05+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/sbhin/NetworkManager -n, 22,2,2, 0,0,

6.119 O 7 71 ILOREHI

thermal_profile.csv @ 1 fTHIINYF1TTT, KINCTDWTDEE%Z T3k 6.6. thermal_profile.csv

DEFDER, ICEEEHULET,
5% 6.6 thermal_profile.csv D &5 DA

Ny & Bz

DATE ZOITOTF—YEREAKBTY, "E-B-BTRIMW+51 LY —2" oA THAZTNET,

ONESHOT ZDHN T DITOTFT—HIE. T—<XIIv Yy MOV EEDY vy MU UDNRITINIZFICER
BEnkccEERULED,

CPU_TEMP SHBIRF S D CPU BEERULET, BAIKXCTY,

SOC_TEMP SHAIREF D SoC BERRULET, BIF'CTY, HRL> TIIERIET., ZDHEHIFEHICK
D%,

LOAD_AVE SHAIREAASEE 1 2B D Load Average T,

CPU_1 EHRIRER @ CPU AE 1 A0 7OE XA TY,

CPU_2 AR D CPU EAEK 2 O 7AERXTY,
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Ny S L]

CPU_3 FHEIRER D CPU X 3 MO 7OEXATY,

CPU_4 AR D CPU EAE 4 10 7O R TY,

CPU_5 FHAIRER D CPU XS MO T7OEXTY,

USE_T SHAIEE A CPU ERAK 1 10 7O+ XD CPU ALK TY,
USE_2 SHAIES & o CPU A 2 (10 7Ot A0 CPU FAXTY,
USE_3 SHEIR S CPU X 3 0 7Ot AD CPU EAXRTY,
USE 4 SR A CPU % 4 10 7O+ 2D CPU X TY,
USE_5 A SR ® CPU AR5 I 7O+ XD CPU ERAK T,

6.14.5. BERIEFR DO
atmark-thermal-profiler Z{ER L TESNEOV 7 71 ILORBRZDT L THEFT,
6.145.1. =<)L vy RO VEEDRESR

FoH. AL TWS Armadillo BMA'CTH =N I Y v v NT DIV T BHHE

wLbTHESEI, T

l&. Armadillo Base OS ### L TW% Armadillo-loT ¥— ko 1t+4 G4 2 LET, HOBERET
SBESNDERNBELZGENH D EICEEL TSI,

[armadillo ~]# cat /sys/class/thermal/thermal zone@/trip point 1 temp
105000 @
[armadillo ~1# cat /sys/class/thermal/thermal zonel/trip point 1 temp
105000 @

6.120 U —< Ly v v h 50V RE DR (Armadillo-loT — kU =1 G4 ZHIIC)

(1) CPUDY—FILY vy R IVRETY, SUCTRIESNTVLWEDT, 105CTH—VILY vy
hNFOvFBZENDNDET,

(2] SoC DY —VIvy hTIVREETT, =

I

KNIV ITBZENDIDET,
6.14.5.2. RERERRDT Z 71k
atmark-thermal-profiler A\ 719 % 07 (thermal_profile.csv)ld CSV 7 7 1 IL7Ia DT, BEXRE

YIRTAYR=MULTTZTHTBIENTETT, INICED Armadillo BIEFRDEEDZE{LHYA]
RlEIh, BoNIBHELRYPI <D ET,

YCTRLENTNBDT, 105CTH =TIy vy

% 6.121. Armadillo-loT ¥— kU x4 G4 TREULBED Y 57 & Armadillo-loT ¥— kY x
1 G4 L T—7EHAME atmark-thermal-profiler 2317 U THS U 7c thermal_profile.csv & Google X
TLYRY—KTIZ7{LIEHDTY, FIDTHIT. BHT stress-ng AV RZEFTLT CPU I
BEES5Zfzté. stress-ng OAY Y REZELELTCPU & SoC ODBENTNZDEFSZBEOT—F T

ERS
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== CPU_TMEP == SOC_TEMP

65

60
55
50
)
]
o
o 45
40
35
D H D H DD DN DD DD DO DS D DD D DD DD DD DD DD DN DD DD DD DDHDHDDDHDD
PEPLLEL LSS EEPSSS LEPELPPLPPEPREP PP PPEPS DS P PP S
p‘*ﬁs‘*ﬁp‘*ﬁp‘*ﬁp‘*@ﬁ“ S EP l@v@ﬂfu‘*q:@A;u‘*q:‘a‘*,\p‘zp‘*&m‘zp‘*q@‘* ‘l@hp‘*wm‘*‘l@‘p‘*qu‘*hﬁ:‘u‘*q‘a"hﬁ*@q‘*%;a @q‘*&9‘*@@@q‘*«p‘*\l@vm‘*\lﬁ‘*\ﬁ*‘s‘*«p‘up‘*
O S A
S S S o g S S S S P o S S oS P oS P S B S
A A RS IR S SR SIS S SIS SR SIS SIS LTI SR LR
Ll T A A S AP NN
O O O O O O N OO OO RO O P OO QRO QU OROP OO OO OE O O PO OO O O O OO PP
N N N N N N N N N N N N P N NN PN NN R NN RPN NN
¥ ¥ GV ¥ o ¥ ¥ gl ¥ oF oV o ¥ il ¥ o ¥ o o ¥ o iV o g i gV o g o gV g o Y o ol ¥ oV ol gV o o o o o o
AT A A AR AR DA DDA DA ADT AR AR ADS A ARSI

6.121 Armadillo-loT — kU x4 G4 TREBUIEEDTS 7

757 OHitEhORE (C) T, HEIIKETY, FULMRIE CPU DIRE. RUVRIZ SoC DiREZRL T
WEY, DT Z7& T6.1451. Y=Ly vy YU VEREDHER TR —IILDry R
VEEZRIENRBE, CPUICERIZEMNITEETH > TH SoC DREIF 60°C HRIFEXRTUN LD ST
ZDEHETE< Armadillo BNEENICENIFERBZRT > TWANZ VDB THERTEEXY,

6.14.5.3. CPU fEFXRDHEER

atmark-thermal-profiler (. KEEORERL T TKR< CPU FRAEXE CPU FREXDEWOERIC
DWTHEE UL TEHRULE T, CPU FEAXICDWTIE thermal_profile.csv ® CPU_1~CPU_5 3] &
USE_1~USE 5 3IZZBBL T EW, RITDWTHEHLIE T 6.6. thermal_profile.csv D&FID
B ICFEEFHo>TWVWET,

—iRAYIC CPU ERARMEL< %5, CPUAADEESELBDET, £DfidH. AELUCRENS

W&, CPUEARXOESWOtAICEBLT. CPU ZEELICERL TWBEN U A WLIENTTA
PRNTWRWHREEERIT S EEHITITHLET,

6.14.6. Armadillo Twin 5 Armadillo D;REZHERT 3
atmark-thermal-profiler ®fttic. Armadillo Twin 5 £8E» CPU BRXEDIEHREERT S

ENTEET, FHMIE Armadillo Twin 21— —<Y =2 7))L TFNARAER7S—h2EET S,
[https://manual.armadillo-twin.com/management-device-monitoring-alert/] & CHEFE L IS L\,

6.14.7. BREE VY —Dtk

Armadillo-640 ORE > Y —I&. i.MX6ULL ® TEMPMON(Temperature Monitor)Z#]FB L TWL
ESCIN

EBERDRETIE. ARM Xfcld SoC DRIFEREN 105°C U EICR>BE. Linux A—RILIEY
AT LEFIEULET,

e - AEREEE: -40~+105°C
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sysfs thermal 72 X7« L2 . /sys/class/thermal/thermal zone0
N

6.15. Armadillo Base OS #7 v /57— hKh9 3%

Armadillo Base OS & SWUpdate IC& > TP Y TITF—RTBHZEMTEXT,

7y TITF—=KNTBEICIE, rootfs 77 AMIIATALAICAVAR=ILENT77AILEZITXRTHEL T,
7y ITF—hDHREE /etc/swupdate preserve files [CERFHSNTWB T 71 ILTH LW rootfs Z=/E
D %9, 6.5. swupdate_preserve_files [cDWTy ZZSRUL TSI,

7Y IT—=RTT7714ILEHIBRL TU X > 725EI(C abos—ctrl mount-old THEID Y X7 L% read-only
TYOYRULT, HIBRENLT7 7ML 2 IE—F 22 HTEET,

6.16. O—JL/\y VIRREZHEFRT S

Armadillo Base OS @D IL— N7 7MLV AT ADEN TR TE L B o B RICEFMNICRID/N\—
VavTHESHULED,

B CHERT ZNENH BZHESIC abos—ctrl status TA—JLINY T INTEINESIHDHEINTEE
9,

WERSEE BIZE. BOO7 7V =3y 7y 77— NBERICHEENH > 1155). abos—ctrl
rollback TEFHOO—I)L/IN\Y IV HAEETT, O—JLNYTZICTT—NEIFniE,. BREHLcO—I)L/\y
JxRETULERT,

R, /var/at-log/atlog ICYIDBEZDRICHIT AV ZEZTLTITD T, FAEDRFICE>TLIEE L,

[armadillo ~J# cat /var/at-log/atlog

Mar 17 14:51:35 armadillo NOTICE swupdate: Installed update to /dev/mmchlk@p2: ¥

extra_ os.sshd: unset -> 1, extra os.initial setup: unset -> 1

Mar 17 16:48:52 armadillo NOTICE swupdate: Installed update to /dev/mmchblkOp1: ¥

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/mmchlk@p2: ¥

other boot: 2020.04-at5 -> 2020.04-at6, container: unset —> 1, extra os.container: unset —> 1

6.122 /var/at-log/atlog DA DA

6.17. Armadillo BEIFFICOAVTFDATRAI Y 7 h2ETIT 3

EERFICENRT ) TR ZESERHICEAVTFEUVLTEITID I EZHRLEY, 624 3
VTTERBRET 7AW EERT 51 ESRUTILES W,

AV T FTEIRTELRIZEIC, Mocaly Y—EXZFESENTEET: /ete/local.d Fo LI KU
[C.start 77 M I EZBWVWTH L EEEFICEITINT. .stop 7 7MIVIFKRTEICEITINE T,

[armadillo “J# vi /etc/local.d/date test.start (1
#!/bin/sh

date > /tmp/boottest
[armadillo ~J# chmod +x /etc/local.d/date test.start (2
[armadillo ~1# persist file /etc/local.d/date test.start (3]

307



Armadillo-640 #E~¥ =27 )L ISR

[armadillo ~1# reboot

D (&B])

[armadillo “J# cat /tmp/boottest (4
Tue Mar 22 16:36:12 JST 2022

6.123 local —E X DETHI

QO XVVUThEHEDLFET,

O RIVThERITHEILET,

©® XVVTKERELT. BEBLET,
o Ténﬁ_; t%ﬁ@n bi—a-o

6.

18. u-boot DIRBLEHKDEKXTE

u-boot DIRBEMEZEJ S(CIE /boot/uboot env.d/ T« LU MU ICEREBEMNENMICKRET 7
1ILVEBRBELE T,

T 71ILDEXIE fw_setenv BMES CEMTEBZHDT, UTDEEDTT

- B THREIBTRIX b EFRDNZH. EHRENE T, oo BREBNORAZTRY = 73 W\NE5
BHERINETT,

CEBO-UE] TERERELFT, AR—APIARESHIMOXTEENTTOT, EROLE]
LBERBLXFEANANE S IOEEL TS W,

- [ZE#H]= TEHZHEUE T, ENBRVWERICERIEEINET,
D7 7AINICED 7Y 77— MANRBIE swupdate TF7 v 77— NI BBIGEREINE T,

RITHDIYRTLAICEENRHDFHADT, RET 71 /L% swupdate TEREULBRWGEEET7 71/l
Kbi&IC fw setenv -s /boot/uboot env.d/[ 7 7 A ILE] TEHEESIAATLIEEIL,

swupdate TT7 7 A I ZEE L LIHRICIE. BRI CICFBAINET,

[armadillo ~]# vi /boot/uboot env.d/no prompt (1)

#f bootdelay % -2 |ICERET BT ET u-boot OOV EEMELET
bootde lay=-2

[armadillo “]# persist file -v /boot/uboot env.d/no prompt (2)

" /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

6.124 uboot env.d AV 7477 714 )ILDHI

AV 74077101025 ULET,
774 EXKEILLET,
B EEZTIAHET,

00
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O ZEZAEEHERILET,

W

mkswu /N\—3' 3 4.4 LIBENRETY, RERBERFR7ZYIT—RULT
<fEE W,

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

ZxH|&. /usr/share/mkswu/examples/uboot env.desc Z&ZE|c L TKL
EEW,

M6.20.1. 7—hO—%—%ZEIRT B, ODRRIC u-boot DFT7 )L k%
ZBEUIGEY. u-boot 7O 7 KT lsetenvy ¥ Tsaveenvy &3
TUTH. /boot/uboot env.d/00 defaults IC&k> TEEMNT v ITF—hK
DEICUEY hENET,

00 defaults @7 71 JLIE Base OS O—EPTCEFINDZEEHDEFT
DT, BEELEOHFBREANDO 7 7 ILEE>THEELTLIEESW, 771
JWIETZILT7 7Ry NETUIEBINET, 00 defaults ICHDEHEED
T7AINCHBREUIBRRZFO T 7L ILDEL ITIED £,

FEX u-boot DIRBEZHZ LU TICRULE D,

5 6.7 u-boot DX EREIBELTE

REXH

SiEH T7 4V ME

console

VY —=ILDOFTNA R/ —RE, UART DIR—L—hEZIEELE T, ttymxc0,115200

bootcount

EEBEBERUET, YEESRIC 1 &b, EEICKNT BEICT 1
VOUAXAYREINET, I—F—F > RD bootcount H—E ZAH%E
Bxhde, COEEFIYT7TEINET, ZOEI "bootlimit"Z#iZ /=
SAEO—ILNNY I LET, O—IL/INy I DHEMICDONTIE.
r3.234. O—J)L/I\wo (UAIRU—=); ZBRLTLLE L,

bootlimit

w

"bootcount"®@O—)LI\y V& TS5 ULEWMEZIBELE Y,

bootdelay

RFE—RICBB T BODF—ANZHFORKHEZEE L I (BAL 0
Mo ROMERFFRGEREREET,

-l FANOBERICESTRFIE-RNCBBLET,
-2 F—ANDEEICESTRIE-—RICEBLIEEA,

- B F—ANDEEICHESTRFE-—_RICBBLE B A,
L. SWI AR TSN TWBHBERERTE-FICEBLET,

image

Linux A—RILA A=Y T 71 ILDISATT, "mmcdeV' TIREZ N boot/ulmage
feTIA ZD, "mmepart" TIRESNI/N\—T 13 >vDIL— T+
L7 KMUDSDET/ISATIEELE T,

fdt_file

DTB 7 71 ILDJ/RRATY, "mmcdev' TIRE I NizT/\1 XD, boot/armadillo.dtb
"mmcpart" CIEESINC/N—T s a>YDI—cTo LI NUDNS
OB /IR TIEELE T,

overlays_list

DT overlay DFRE 7 71 ILD/KRATY, "mmcdev' TIRESINi=T boot/overlays.txt
N RAD, "mmepart" CIEESN/N\—TFT1>¥3>DIL—~Fa L
I RUDS DOEXN/KRATIEEL X T, DT overlay DFEMICDWLWTIE,
r3.5.5. DT overlay Ik B HAINA R ZBRULTLLIZEI L,
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REEK

FiEA

T A NME

mmcautodetect

mmc 7/\1 D BEMRHEIEEED BN/ BN EIBELE T, yes £IEE
Ui ED . u-boot BEEEI X 1ufc mme 7/81 AN EHEIRIC
mmcdev & UTHAEINE T,

yes

mmcdev

"image"®"fdt_file"TIEES NI T 7 A ILHEEL THS mme T/\
ARADA VTV I RAEELE T, 1 VTv I XE mme T/IN1 D
SHSERDED T,

- 0: eMMC

- 1: microSD/microSDHC/microSDXC 1 —R

"mmcautodetect"iC yes BMEE SN TWBIHZE(IE. u-boot DELED
RKlc EE=ENET,

mmcpart

"image"®"fdt_file"TIEES N7 7 AMILHEE L TH .
"mmcdeVv' TIRES NI mmec TN AD/NK—F 4 ¥ a vESEIEE
U9, "mmcautodetect"ic yes HMEES N TWBHBEIE. u-boot
DEEEIc EEESIhET,

mmcroot

W=7 7AW AT LAPERBEENTVWETNA A/ —RE& YUYV
cAZ7YaVERBELET, "mmcautodetect"ic yes HMEESI N T
W35 5E. u-boot DEBIKFIC EEZINFET, overlayfs ANIEL

HBEULIRL BRZBIBEDLHZD T, ro DIFEREBLRBVTL LI,

/dev/mmcblkOp1 rootwait
ro

optargs

Linux 1—XRJVEBRE/NS X =5 ZHEE L XY, "quiet'ZHIFRYT %
ECAVY—ILICESOTNEANS NS KSR XIH, EEKRH
NRLBDEY,

quiet

loadaddr

Linux 1—XJ/LARAM ICA—REN2YPEBEFZRL XAZEBELET,

0x80800000

fdt_addr

DTBHARAM IcO—REN3YMEBF7 RLAZIEEL T,

0x83500000

overlay_addr

DT overlay @7 —7 % & U THIAE N2 RAM O RL X%
BELET,

0x83520000

6.19. SD 7— h DEH

AREBTlE, microSD A— R SEFEEFHUE 'SD T—h) &EXREUVLEI)ITZDFIEEZRLET, SD
T—hZEETBE. MicroSD H—RZEDEZDCETIVRTLAAAXR—IEZEEITZIENTEE
o REICRTFIEZETIT 2cHICiF. BED 8Gbyte U ED microSD h— Rz BEULFE T,

=

SD7—hZfTof
FenEd,

6.19.1. 7— T« AT DIERK

1. 7= hFARIVAA=IDEILRLET

r6.20.3. Alpine Linux L— 7 7MLV AT LZEILRT B,
alpine/build-rootfs (%5 X 2 YU 7K build image &

TEJLR Ut u-boot-dth. imx ZFBLE T,

T\'\

Ze. 77— hO—%—0D%REIE microSD A— K ([T

AT TWEY —XY 1 —
6.20.1. 7—hO—%—%ZEILRT 3,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh -—board a600 ¥

: (EH8)

--boot ~/u-boot-[VERSION]/u-boot-dtbh. imx

[ATDE ~/build-rootfs-[VERSION]]$ Lls baseos-640%img
baseos-640-[VERSION]. img
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2. ATDE [c microSD A—RZ#ERULE T, FUIF 13327 MOAULAET /N ADEM,) %=
SEICLTLEE W,

3. microSD H— RDOFINA REL%=ERBULET

[ATDE ~1$ Ls /dev/sd?

/dev/sda /dev/sdb

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

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

1 (BER)

4. microSD I—RP¥TO Y hEhhTWBHEE 7YYV NULED,

[ATDE ~]$ mount

D (EBg)

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

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

[ATDE ~]$ sudo umount /dev/sdbl

X 6.125 BEIVU Y b &l microSD h—RDOF7Yo v bk

5. 7=RhFARIVARX—IDEZAH

[ATDE ~1$ sudo dd if="/build-rootfs-[VERSION]/baseos-640-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

microSD I— RDEEEICE LD EITH. EZIAAKICIEE PEREHMNMND T,

microSD A—RD/X—F 4« 3 VIEBRIZRD LS ICE>TWET,
5 6.8 microSD 1— RD/\—F 1« ¥ a3 VK

AN A7ty bk B4 X B

7—'_

“q

2

=]

>

- 0 10MiB J—hO—%—

1 10MiB 300MiB ABZ7y7rF—hDABRN—T1¥ 3>
2 310MiB 300MiB AB7Yy7TF—hOBE/N—T1>3Y
3 610MiB 50MiB O7AN—74>3>

4 660MiB 200MiB 77—LUz7

5 860MiB %D FZVr—=vavRAN=T1¥ay

gdisk THERTZERDES CRD ET,

[ATDE ~1$ sudo gdisk -l /dev/sdb
GPT fdisk (gdisk) version 1.0.8

(et
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TS FafR

Partition table scan:
MBR: protective
BSD: not present
APM: not present
GPT: present

Number Start (sector) End (sector)
1 20480 634879
2 634880 1249279
3 1249280 1351679
4 1351680 1761279
5 1761280 60485632

Found valid GPT with protective MBR; using GPT.
Disk /dev/mmcblk1: 15319040 sectors, 7.
Sector size (logical/physical): 512/512 bytes
Disk identifier (GUID): 309AD967-470D-4FB2-835E-7963578102A4
Partition table holds up to 128 entries
Main partition table begins at sector 2 and ends at sector 33
First usable sector is 34, last usable sector is 15319006

Partitions will be aligned on 2048-sector boundaries
Total free space is 20446 sectors (10.0 MiB)

3 GiB

Size
300.0 MiB
300.0 MiB
50.0 MiB
200.0 MiB
28.0 GiB

Code
8300
8300
8300
8300
8300

Name
rootfs 0
rootfs 1
logs
firm
app

6.19.2. SD 7— h DE1T

M6.19.1. 7—hF« RV DER) THER LT — T AU SEET 2 HEZHAL T,
1.

Armadillo-640 [CEREZER AT BHIlIc. 7—hT 4 X2 % CONT(microSD XA ~)ICEAUL

xJo Xfeo JPT & P2 ZHICY vV /XTY3—b
BRZRALET,

LET,

U-Boot 2020.04-at15 (Jun 09 2023 - 18:46:32 +0900)

CPU: i.MX6ULL revl1.1 at 396 MHz

Model: Atmark Techno {product}

DRAM: 512 MiB

setup rtc disarm alarm: Can’t find bus

WDT: Started with servicing (10s timeout)
PMIC: PFUZE3000 DEV ID=0x30 REV ID=0x11
MMC:  FSL _SDHC: @, FSL _SDHC: 1

Loading Environment from MMC... OK

In: mxc_serial

Qut: mxc_serial

Err: mxc_serial

switch to partitions #0, OK

mmcl is current device

flash target is MMC:1

Net: eth0: ethernet@2188000

Fastboot: Normal

Saving Environment to MMC... Writing to MMC(1)...
Normal Boot

Hit any key to stop autoboot: 0

switch to partitions #0, OK

0K
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mmcl is current device
Cannot lookup file boot/boot.scr
6859976 bytes read in 1420 ms (4.6 MiB/s)
Booting from mmc ...
37363 bytes read in 93 ms (391.6 KiB/s)
Loading fdt boot/armadillo. dtb
Cannot Llookup file boot/overlays. txt
it Booting kernel from Legacy Image at 80800000 ...
Image Name: Linux-5.10. 180-2-at
Created: 2023-06-09  9:48:24 UTC
Image Type: ARM Linux Kernel Image (uncompressed)
Data Size: 6859912 Bytes = 6.5 MiB
Load Address: 82000000
Entry Point: 82000000
Verifying Checksum ... 0K
it# Flattened Device Tree blob at 83500000
Booting using the fdt blob at 0x83500000
Loading Kernel Image
Loading Device Tree to 9ef1d000, end 9ef49fff ... OK

Starting kernel ...

.. RS, ..

Welcome to Alpine Linux 3.17
Kernel 5.10.180-2-at on an armv7l (/dev/ttymxc0)

armadillo login:

6.20. Armadilo DY 7 h oz 7%ZEIL RT3

Z 2Tl Armadillo-640 TEATZY IRz POEILRAEZHALET,

6.20.1. 7—hA—4%—%2FEIL RT3
ZZTlE. Armadillo-640 T DT —hAO—5—A X—=I%ZE)LRITZHEEHALEI,

1.

Y —Xd—RORUS

Armadillo Base OS X Armadillo-640 7 — k O —% — [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/abos-boot-loader] 5 J—hO—%"—
YV —2R1 774)L (u-boot-[VERSION].tar.gz) ZRXD LS ICF o >O—RKRULET,

[ATDE ~1$ wgets https://armadillo. atmark-techno. com/files/downloads/armadillo-640/source/u-
boot-[VERSION]. tar. gz

[ATDE ~1$ tar xf u-boot-[VERSION]. tar.gz

[ATDE ~J$ cd u-boot-[VERSION]

FI7AINRAYTaF2L—YavOEA
X 6.126. T 7 A KNIV T4 Fa2L—YayDEH, ICRIIVYREETULET,

[ATDE ~/u-boot-[VERSION]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
armadi llo-640 defconfig
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HOSTCC scripts/basic/fixdep

HOSTCC scripts/kconfig/conf.o

YACC scripts/kconfig/zconf. tab.c
LEX scripts/kconfig/zconf. lex.c
HOSTCC scripts/kconfig/zconf. tab.o
HOSTLD scripts/kconfig/conf

i
#f configuration written to .config
i
6.126 7AW MV TasFa2L—Y 3 VDER
3. EILR

ROIANYVRZETLEI,

[ATDE ~/u-boot-[VERSION]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
: (BE8)

LD u-boot

0BJCOPY u-boot-nodtb.bin
CAT u-boot-dtb.bin
MKIMAGE u-boot-dtb. imx
0BJCOPY u-boot. srec

COPY u-boot.bin

SYM u-boot. sym
CFGCHK u-boot.cfg

4. AVAK—=)L
EILRULET7—rAO—%—F UTIKRTEESHDHETA VAR=ILLTLIZE W,
- swupdate TAI YA K—ILT S

mkswu O#E{L Z T o fcBIC BEEINTWBR VU TR ZFE>TSWU M XA —=IZEERLT
<T2& Wy,

[ATDE ~/u-boot-[VERSION]]$ echo ’swdesc_boot u-boot-dtb. imx’ > boot.desc
[ATDE ~/u-boot-[VERSION]]$ mkswu boot.desc
boot.swu Z{ER L & L 7=,

ER S /e boot.swu DA YA K—JLIEDWVWTIE 13.235. SWU A X—I DAV RX M=),
Z2ZRES W,

- 16.19.1. T—=hFTA XV DR, TIYAL—ILE S
FIEZSEICL T, EILREI iz u-boot-dth. imx ZE>TLEE LY,
6.20.2. Linux 1—xXJ)LZEILRT 3
ZZTld. Armadillo-640 EF D Linux h—X LA A=Y & EILRT 2 HEEFALET,
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Armadillo-640 T, EARRICIE Linux I—RILA X—=IZEILRT B0

ZEEHDFHF A, 76.20.3. Alpine Linux L=~ 771 ILY AT L%ZEI

RT3, DFIEZERET S E T, ZED Linux H—FILA AXA—=ID)L—
= N77A4ILY AT AICHAAENET,

FHED Linux h—FRILAX=JE 7Y cN—0T 7/ HRHET 3 linux-
at & WS Alpine Linux BD/\y T —JICEFEFNTWET,

NRAIIA X UTe Linux A—XRILA X —IZFAT 2HEF. UTICRT
FlEzZR U T LS W,

Y —ZXd— RORUS

Armadillo Base OS xf & Armadillo-640 Linux 71 — % Jl [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/abos-linux-kernel] 5 TLinux 71—=%JL
7 74 )l (linux-at-a6-[VERSION].tar) Z4 27 >O—RKR LT, ROOAXYY REETLE T,

[ATDE ~1$ tar xf Llinux-at-a6-[VERSION]. tar
[ATDE ~1$ tar xf Llinux-at-a6-[VERSION]/linux-[VERSION]. tar.gz
[ATDE ~1$ cd Linux-[VERSION]

FI7AINIAYTaF2L—Y a3 VOBEA

ROANY REEFTLED,

[ATDE ~/linux-[VERSION]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
armadi llo-640 defconfig

Hh—x)AYT74F2L—YaVDEE

ROANYV R EEITUET, h—XIN AV T4 Fa2L—YavOEEETLRBRWGEIEZDFIE
[EARETT,

[ATDE ~]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf- menuconfig

OV Y RERFTIZEHA—RINAV T4 Fa2L—YaVREBRNIEREINET, A—FJLOYV
Ja4F¥al—YarvaZEE, "Exit"%Z#EIR L T Do you wish to save your new kernel
configuration? (Press <ESC><ESC> to continue kernel configuration.); T"Yes"& L. 71—
KAV T4 F2L—YavEEELET,

.config - Linux/arm 5.10.145 Kernel Configuration

‘ Linux/arm 5.10. 145 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 |
\ |
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General setup -——>
System Type --->
Bus support --—->
Kernel Features ---)>
Boot options --—->
CPU Power Management ---)>
Floating point emulation ---)>
Power management options --->
Firmware Drivers --->
[ ] ARM 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 1 —T"/"¥—Z# T35 &.
A—FXNAY T4 Fa2L—2YavORRETSIENTEET,
A=AV T4 Fa2L—2a YOI YRILAD—EZAAL
= T'Ok"ZZEIRT 2 &, BRP—HIT BV VMNIILEZEFODH—ILIY
TJa4F¥aLl—yarvoBEBEr—8Inxd,

4. EJLR

ROIANYVRZETLXEI,

[ATDE ~/linux-[VERSION]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
[ATDE ~/linux-[VERSION]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
LOADADDR=0x82000000 ulmage

5. 41YXAL=)L
EILRUIcA—RILIE. LTIIRRTEESHDAETAVAR—ILL TS,
- swupdate T YA K—=ILF S

mkswu O#HRLZE T eI BTSN TWB RV U IR EFES>TSWU A X—IEER LT
Vr-10%
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[ATDE ~/linux-[VERSION]I$ /usr/share/mkswu/examples/kernel update plain. install.sh 7/
mkswu/kernel. desc
Installing kernel in /home/atmark/mkswu/kernel ...
“arch/arm/boot/ulmage’ -> ' /home/atmark/mkswu/kernel/ulmage’
"arch/arm/boot/dts/armadi l Lo-640-at-dtweb.dtb’ -> ' /home/atmark/mkswu/kernel/
armadil lo-610-at-dtweb. dtb’
1 (B8

INSTALL arch/arm/crypto/chacha-neon. ko

INSTALL arch/arm/crypto/curve25519-neon. ko
1 (BE8)

DEPMOD [VERSION]
Updated /home/atmark/mkswu/kernel.desc version from [PREV_VERSION] to [VERSION]
Done installing kernel, run “mkswu ”/home/atmark/mkswu/kernel.desc”” next.
[ATDE ~/linux-[VERSION]]$ mkswu ~/mkswu/kernel. desc
/home/atmark/mkswu/kernel.swu Z{ER L F L 7=

6.127 Linux 1—xJL%Z SWU TL YA M=)V TBHE

ERLE 7z kernel.swu O > AR —)LICDWTIE T3.235. SWU A A=Y DAV A M=)
o = k=1 AW

swupdate_preserve_files O E# B D ERIC /boot & /lib/
modules Z¥RFI B K DICEBMULET, h—XRILZA VA =)L
L7z#Ic Armadillo Base OS Z#F#H UL TH. Z D kernel.swu
DA—FRILDMERF I NE T,

ZEDH—RIVICED fcWh BITD "X 6.128. Linux 1—%
JL% build_rootfs T4 VXA M—=JL9 %AE1 T Armadillo Base
OS ODEFHFOHLh—XINZERHLEWESGIE /ete/
swupdate preserve files H5 /boot & /lib/modules DfT% Hl
BRUTLEE W,

/ D kernelswu A4 YXAKM—=—ILT BEIE Jetc/

. build_rootfs THILWIL— K7 7A4ILY AT L% EILRT B15EE build rootfs ZER U
BICUTOOVY RTAYAR=ILULTLIEE L,

[ATDE ~/linux-[VERSION]]$ BROOTFS=$HOME/bui ld-rootfs—[VERSION] ‘)
[ATDE ~/linux-[VERSION]]$ sed -i -e ’/"linux-at-a6/d’ ”$BROOTFS/a600/packages” @
[ATDE ~/linux-[VERSION]]$ cp -v arch/arm/boot/ulmage "$BROOTFS/a600/resources/boot/”
“arch/arm/boot/ulmage’ -> ' /home/atmark/bui ld-rootfs-v3.17-at.7/a600/resources/boot/
ulmage’
[ATDE ~/linux-[VERSION]]$ cp -v arch/arm/boot/dts/armadillox. {dtb, dtbo} ”$BROOTFS/a600/
resources/boot/”
“arch/arm/boot/dts/armadi L Lo-640-at-dtweb.dtb’ -> ’ /home/atmark/build-rootfs-v3.17-at.7/
a600/resources/boot/armadi Ll Lo-640-at-dtweb. dtb
€~ "))
[ATDE ~/linux-[VERSION]]$ rm -rfv "$BROOTFS/a600/resources/lib/modules” ©
[ATDE ~/linux-[VERSION]]$ make ARCH=arm CROSS COMPILE=arm-linux-gnueabihf-
INSTALL MOD PATH="$BROOTFS/a600/resources” -j5 modules install

INSTALL arch/arm/crypto/chacha-neon. ko
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INSTALL arch/arm/crypto/curve25519-neon. ko
1 (B8
DEPMOD [VERSION]

6.128 Linux 7—=%JL% build_rootfs T4 YA N—ILT B 5%

©Q build rootfs DF4 LI MNVAZRELET, Chick>T. RWFos LI MNUEEM
EHANT 2RENELBZDXT,

O 7N IUTU/PEHTEZH—FILEA VAR =I)LURWERIC, linux-at-a6@atmark
CEEINITEHIBRULE T,

O FDOH—XILZEITTICAVARN=ILULTWBRESIE. FILWEY 1 —I)LEA YA N—ILT
BRICEHEWEY 2 —I)LZHIRT ZHENH D XTI,

6.20.3. Alpine Linux L—cZ7 7ML AT L%ZEILRT S

Z Z Tl alpine/build-rootfs Z{E > T, Alpine Linux L— K7 71 ILY A7 L% BET D2 HEZH
BBLET,

alpine/build-rootfs (&, ATDE £ Armadillo-640 F® Alpine Linux L— k7 7MLV AT L&
BEITZIENTEDY-ILTT,

1. W=hT77AIYRTLDEI RICHER Podman O >V X k—JL

ROARY RERTLED,

[ATDE ~]$ sudo apt install podman btrfs—-progs xxhash

2. alpine/build-rootfs ® AF

Armadillo Base OS Xt Armadillo-640 B B Y — JU [https://armadillo.atmark-
techno.com/resources/software/armadillo-640/abos-tools] »5 TAlpine Linux JL— k&
774NV AT LEILRY =)Ly 774l (build-rootfs-[VERSION].tar.gz) ZXRD K S ICF D
YAO—KRULFET,

[ATDE ~/]$ wget https://armadillo.atmark-techno. com/files/downloads/armadillo-640/tool/
bui ld-rootfs-latest. tar.gz

[ATDE ~/]$ tar xf build-rootfs-latest. tar.gz

[ATDE /1% cd build-rootfs-[VERSION]

3. Alpine Linux L= 7 7MLV AT LDEE

ab00 T4 LYV NIUTOT77AINEEETZIET L= hITFAINIRTLENAIRARX
ITHENTEET,

common & a600 7« L2 M UETIC#H % fixup ¥ packages %

EDRBTZ 7AINIE. ZNZNDOT7 714 I)LZEFL THHEINE

o Ny T—YDHIRZREZITS>HAIF. common T« LI KU
= UTDO771IILHHERL TLILEW,
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common & a600 RDHY 7F 4 LI NYICHDEBZT 71 LI
ab00 D7 71 ILDFIHENE T,

build-rootfs IC&EN2 7 71 ILDEREBIZRDED TY,

5% 6.9 build-rootfs ® 7 7 -1 JL&iEH

2714 B

a600/resources/* BEEBELEZ77MILYTaLIMNIIE, ZOXEFIL—KNT7 7MLV RTAETIIKO
E—2nfzd, 770U ZEMNT2EEIE. COTs LI RMJICANTLZE W,

a600/packages CO77AIICREHSINTWEINRY T —JBII—RT 7LV RATLICA VA ~—
EhEd, KyT—I%ZBMTIHBEIFIDOT 7AILICEBIMLTREIL,

a600/fixup CDOT77AINICEHINTWSZAYY RENRYT—=IDA VYA M=ILDET Ui
ICETENET,

a600/image_firstboot/* BEELEZZ7 71ILYTo LI MVUIE, T6.19.1. T—hF1 XU DER) ¥ 73.25.1.

DAV AN=IULT 1 RV DER OFIBEDLSICT— T RATAX—=I%AE
BRI 2. ZOFEFEIL—M 7 7MY AT LAETICAE—ENET,
a600/image_installer/* BEULE771ILYeTc Lo MUIE T3.25.1. Hb1 Y A N—=ILT« XU DIE
By OFIBEDLSICA VAN =ILT 4 ATAX—=I%ERT D ZOEFAVR
N—=Z—caE—2NFEzT, L—FT77MILIRTLICEEEHD EE Ao

a600/image_common/* BBLUL7F7AILPTALI MG T=hFARIAA=IBLPA VA=)
FTARIAARX=I%ERT BB =T 7MLV RT L, A1 VA N=FCFNZ
NnNiIE—3InNFxz9,

/ FIRARTRER/Ny T =V FUTOR—I TREIT DI ENTERT,

Alpine Linux Packages https://pkgs.alpinelinux.org/
packages

Alpine Linux L— 7 71 ILY X7 L%ZEE L TWLWS Armadillo
THRRITDIENTEXT,

[armadillo ~1# apk update
[armadillo ~]#f apk search ruby
ruby-test-unit-rr-1.0.5-r0
ruby-rmagick-5.1.0-r0
ruby-public_suffix-5.0.0-r0

. (BER)

ruby-mustache-1.1.1-r5
ruby-nokogiri-1.13.10-r0

4. EJLR
ROANY REETLED,

N T—I%A 2T —%y N EDSHIGT B HEIRREICKEL XIH. EILRICEFHEDHD
DEY,
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[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build rootfs.sh -b a600
use default(outdir=/home/atmark/git/build-rootfs)
use default(output=baseos-600-ATVERSION. tar. zst)

0 (B%)
> Creating rootfs archive

-rw-r——r-- 1 root root 231700480 Nov 26 07:18 rootfs. tar
ERROR: No such package: .make-alpine-make-rootfs

footprint[byte] tarball[byte] packages
229904000 74942331 alpine-base coreutils chrony ... (&HBg)

done.

DY —=ZARFIC/IN=Y 3 VICHNZEDH T BRWE E (L —-release =
SIEICEMLTLIEE W,

AV =Y MCERTELRWREN TANEHADY T RND 7
DIH%ZEAYAM—=ILUTWEEIE Armadillo Base OS i
Armadillo-640 B # A Y — )L [https://armadillo.atmark-
=] techno.com/resources/software/armadillo-640/abos-tools]
hoFvvya7—hA47H£5 7 >O0—-KRUT, build rootfs.sh
--cache baseos-600-[VERSION]. cache. tar TfE-> TL & LY,

FERDINA, 774 INATHERZENITZIIEHTELT,

= [ATDE ~/build-rootfs-[VERSION]]$ . /build_rootfs.sh -b a600 ~/
alpine. tar. zst

. (B8)

[ATDE ~/build-rootfs-[VERSION]]$ ls ~/alpine. tar. zst
“/alpine. tar. zst

FAlpine Linux L= b7 71 ILY AT LEILRY =)L) OIN—Y' 3 H 3.18-at.7 LIEEFERL
TW3HEEIF. EILRIED S E SBOM $ [output].spdx.json &L THATNET, 1Y
ABEBREZTHIT ZHODAY T« 77 714ILIET 7 4 )L M & baseos_sbom.yam| &7&->TL
9, AV T« 77 74N EEET 35EIF --sbom-config <config> IC51¥EANTL 2
W SBOM D AREXRIHE L —-nosbom Z5|EUITEML T Z2E W,

SBOM OZA Y RIEHRP AV T4 77 7 A ILDREREICDOVWTIE 76.204. EJLRULTIL—
N7Z7A4IV AT LD SBOM Z#1ERKT 51 HELIEE L,
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5. 41X L=JL
EILRULIIL =K T 7MY AT AL, ULTIRRTEESHDAETA VAN —ILULTLLREE W,
- swupdate TI YA K—ILT S

mkswu OFE{LZE T fclc BEEEINTWBR I TR EZFES>TSWU A X —IEERLT
<T2& Wy,

[ATDE ~/bui ld-rootfs—-[VERSION]]$ vi 0S update.desc
swdesc tar —-version base os [VERSION] ¥

—-preserve-attributes baseos-600-[VERSION]. tar. zst
[ATDE ~/build-rootfs-[VERSION]]$ mkswu 0S update.desc
0S update.swu Z{ER L F L7z,

fEE Nz OS_update.swu DA Y A R—JLICDWTIF 3235 SWU 1 X—=I D1 VX
=Ly Z2ZRIES N,

- ™6.191. 7— N T4 RUVDER; TAVAR—ILT S
FIEEETIT B E. EJL RSN/ baseos-600-[VERSION]. tar. zst A EEINICFIEINE T,

6.204. EILRULEIN—FT 7MLV AT LD SBOM Z1EKT %

ZZTEBIEL T, T6.20.3. Alpine Linux L= 7714V RFTLZEILRT S, THERULE
OS_update.swu ® SBOM %#/ELE T, SBOM ZEHT BIciE. ERTBDRKRD 77 1ILESA &
VABREELEH I D EHOAY T4 T 774D REERD £9, £, baseos-600-
[VERSION].package_listtxt 5, Ky —YDERELEHIT DI ENTEZXT,

AV ABRELZLHIT ZHODIAV T« 7T 7AIOFIEHTOIYY N THERIT DI ENTE
F9, FEBICEAITZHBAIFIXAYNTEHLTHEDEIOT, BELCHUTEBZEEL TS W,
ZIEBOFMARIFEICDWTIE SPDX specification v2.2.2 (https://spdx.github.io/spdx-spec/
v2.2.2)) BELZE W,

[ATDE ~/build-rootfs-[VERSION]]$ cat submodules/make-sbom/config. yaml

e UTc QY747 77401y —VIEHRHIS SBOM ZERT B ICIEFUATOOITY REETL
£,

[ATDE ~/build-rootfs-[VERSION]]$ ./make sbom.sh -i 0S update.swu -c KAV 74 T T 74> -p
baseos-600-[VERSION]. package Llist. txt
INFO:root:created 0S update. swu. spdx. json

ZDY—)LTERR S5 SBOM (& json TR T ISO/IEC5962 TEFFMZEX & /&> TW3 SPDX2.2 D
TA—X v MTEHRLTWET,

LY —I)LTHEMAND Z ENAREER T A £ XF SPDX License List
(https://spdx.org/licenses/) IC& EF T& D . SPDX license
expressions (https://spdx.github.io/spdx-spec/v2.2.2/SPDX-
= license-expressions/#d4-composite-license-expressions) (CfE > T

321


https://spdx.github.io/spdx-spec/v2.2.2/
https://spdx.github.io/spdx-spec/v2.2.2/
https://spdx.org/licenses/
https://spdx.github.io/spdx-spec/v2.2.2/SPDX-license-expressions/#d4-composite-license-expressions
https://spdx.github.io/spdx-spec/v2.2.2/SPDX-license-expressions/#d4-composite-license-expressions

Armadillo-640 #E~Y¥ =27 )L ISR

WBRENBHDET, /Y ADGEFRNBL> GBS
make_sbom.sh ETEICUTOOINRREI . spdxjson Tl
NOASSERTION &8s nEd,

WARNING:root:Failed to parse </Nw o —I£&> license: <514tV RE>

Ty RNI—=UF0 /DR ELTWVWS SBOM (Y 7 D 2757 >O—R [https://armadillo.atmark-
techno.com/armadillo-640/resources/software] D&Y 7 N Dz 7 OV O—KR=I Q55T
O—RgBZENTEET,

6.21. eMMC @ GPP(General Purpose Partition) Zf|fH9 %

GPP [T squashfs ¥ X—Y%#ZZAH. Armadillo DREEFRFICEHICY T Y NTDHEERBNULE
ED

6.21.1. squashfs 1 X—IZ1ERT %
Z DEZEIE ATDE ETITWE T,

squashfs-tools /{4 —IJCEFNTWS mksquashfs V¥ RZFEREL T squashfs 1 X—I%
ERLE T,

[ATDE]$ mkdir sample
[ATDE]$ echo "complete mounting squashfs on eMMC(GPP)” > sample/README
[ATDE]$ mksquashfs sample squashfs. img

6.129 squashfs 1 X— DER
6.21.2. squashfs 1 X —I%ZEZAD
LU DEZIE Armadillo ETITWE T,

'6.21.1. squashfs 1 X—IZ1ER T %, THER Uz squashfs 1 X—3I %, USB XEUFIET %%
E LT Armadillo-640 (CaE—U. GPP [CEZRAHET,

If I—4—%EiE & U TERABRER GPP (& /dev/mmcblkOgp3 D& T,
GPP ANDEZAHZTORRIE. 52> T /dev/mmcblkOgp0 7 EICEEA

HETDRBVE S, TRIERL TSV,

[armadillol#f mount /dev/sdal /mnt
[armadillo]#f dd if=/mnt/squashfs. img of=/dev/mmcblk@gp3 conv=fsync
Larmadillo]# umount /mnt
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6.21.3. GPP NDEZAHZHIRT S

GPP 270w 7 Icxt LT Temporary Write Protection #3232 &1k D, GPP ADEZAH
EHIRT B EMNTEET, Temporary Write Protection (FERZ VML THBEBRIhE A,

Temporary Write Protection ZM ¥ %ICld&. mmc-utils /\y T —JIZEENTWVWS mmec IV R
ZEALEY,

[armadillo]#f apk add mmc-utils

6.130 mmc-utils D1 > XA M—JL

GPP £ 70Oy 7IZx LT Temporary Write Protection ZMWNF 2 Icid. ROKSICATYY RZE
TULEY,

[armadillo]#f mmc writeprotect user get /dev/mmcblkOgp3 (1]
Write Protect Group size in blocks/bytes: 16384/8388608
Write Protect Groups 0-0 (Blocks 0-16383), No Write Protection

[armadillol#f mmc writeprotect user set temp 0 16384 /dev/mmcblk@gp3 9

6.131 eMMC @ GPP |c Temporary Write Protection ZhM\M7 %

(1) /dev/mmcblkOgp3 @ 70Oy V¥ =R LET, AV ROEAZ RS & /dev/mmcblkOgp3
M 16384 JOv I Hz bbb ET,

@ /dev/mmcblkOgp3 @27 0w 7 Temporary Write Protection ZM\F %9,

Temporary Write Protection Z##fR9 2 IC(d. ROV RETLET,

= [armadillo]#f mmc writeprotect user set none 0 16384 /dev/mmchlkOgp3

6.21.4. f&LBIRFIC squashfs 1 X—I%ZXY UV I3 L5ICT 3
/etc/fstab ZZEE L., EENFIC squashfs 1 X—INIY TV hEINBLSICLET,

[armadillol# mkdir -p /opt/sample (1)
[armadillo]#f persist file /opt/sample/
[armadillol#f vi /etc/fstab

 (&B8)

/dev/mmcb LkOgp3 /opt/sample squashfs defaults,nofail @ 0 (2)
[armadillo]#f persist file /etc/fstab

Q@ squashfs I A—IZYTVRNIBTALINIEERULET
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(2] BRTICCOITEEMULE T, INT. /dev/mmcblkOgp3 A /opt/sample ICN¥ TV hEhnd &S
KRN ET,

Armadillo ODE#CE%. /opt/sample/README ORNBHANE L IFNIEFET T,

[armadillo]# reboot
L (E)

[armadillo]#t Lls /opt/sample

README

[armadillo]#t cat /opt/sample/README
complete mounting squashfs on eMMC(GPP)

6.22. E1fEO Y

6.22.1. EEOZICDWT

Armadillo-640 TF¥Y AT ANEAT 207 0—8id. —MRH7AR /var/log T« L7 MU TIEERL, /
var/atslog 7«4 L7 NJIcBAEINE T, /var/atlog I, =T 7L AT LA EGFRIOIN—T 1
2AVIKBYTWBDT, L= T7 71NV AT LAICEENRELUIBEETH. /var/at-log D/IN—TF «
VavHhHEETHNIE. AV T 7AILERDELU T, FEEZEOBITICHIEAT I ENTEXT,

BEDOAY L /var/log/messages ICHEAE N ET,

/var/log/messages (&7 71 LA XA 4MB (b EO0—FT—h~Eh /
= var/log/messages.O [CBEIZSNF T,

/var/log/messages.0 " FET 2IRET. EIC /var/log/messages D
77414 XH AMB [ZR > /& &, /var/log/messages DAR
Ht /var/log/messages.0 IC EEZxNFTJ, /var/log/messages.1 &
EREInEt Ao

6.22.2. BMFO 7 ZW O KT

A7 7 74L& /var/atlog T« L7 N UKRIC atlog EWS 77 IILATIER SN TWSD T, Zh
EEEOT« LI KMN)cOAE—93cETROEEET, L. eMMC EDOIL—KT77A1ILY AT LD
BRTUFEVWEE TERWEEIE. microSD A— R SRETDETAY 7 7MILERDEHET &N
TEEY,

/var/at-log/atlog (&7 71 LY XH 3MB [cikxdEO0—F—hah /
var/at-log/atlog.1 [cB&ISNXd,

= /var/at-log/atlog.1 "FET BIRE T, FEIT /var/at-log/atlog D7 7
1L ZXH 3MB ILi > feig&ld.  /var/at-log/atlog DRAED /var/
at-log/atlog.1 ICEEZEINXJ, /var/at-log/atlog.2 [FEKINFE

o
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6.223. 07 71)ILDT7A—< v ~

O7771ILOARABRTFART=ITHH, UTDESBTA—T v MMR>TWERT,

BE armadillo A7 LRV #EE: AvtE—Y

K 6.132 BEAJ D7 x—~< v ~
atlog ICIFUTOABTMRESNTVEXT,
- AV AN VRO —Y 3 VIFK
- swupdate I &2 7y 7TF—rODHMGEN-I 3 VEE
. abos-ctrl / uboot ® rollback Bt
- uboot T wdt IC K B HEEN G > LZHIcTDEM
6.224. OJRAN—FT1>avico2WT
A WHAKETHS [var/atlog T« LT ~KJIClE. GPP TH 3 /dev/mmcblkng] N—=FT1>ay
MYV REINTWET, CDN—T 123 VICRENGEENRELLHERIF. /dev/mmcblkOgp]

D7 —%% /dev/mmcblkOgp2 [caAE—U. /dev/mmcblkOgp1 (& FAT 77*()L°/17_-AT“77r—
Ry hEnEzd, TONR—FT 423 VOEEF VvV RYATLEBRKICEBNICEITINE T,

6.23.vi LT« Y% {EHAT 5

ViZTF o7&, Armadillo ICBETA VY AN —ILENTVWETFIANIFTAYTT, RETIE
Armadillo DERE 7 7ML DREREICVIZT 4 Y= FERBLE T,

ViZT 1 %7lE, ATDEICA YA R—ILENTS gedit P emacs BEDTFRANIT ¢ ¥ EIFERD.
E—REF O TVWBIENKERFTFHTI, ViOE—RICIE, INYRE—READE—RDHBDHFT,
ONXNY RE—RDORICAAULEXFREIRTIOAY Y RELTHERDNE T, ANE—RTEXFOALN
TEEX,

ABETRY AV Y RFIIE ATDE TETT 3£ STMUTWETH. Armadillo THRIU &5 ICRTT
BIENTEET,

6.23.1. vi DS
viZRE T SICiE. UTOaAY Y REAHDLET,

[ATDE ~1# vi [file]

6.133 vi OicE

file IC77AIBDINAZIBET D E. 771 ILDRE (+file+ NFEE U R WSS IXFRIER) 1TV E
T VilFOAYY RE—RDRETREILE T,
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6.23.2. XFD AT

XFZANTBICIFANY RE—RDSADETE-—RABITIZHENHDET, INYRFE—RDS

ABDE-RIEBITTBICIE. R 6.10. ADE—FRIC

B792aY YR IKRIOANYYREZAALET,

ANE—RABITRIE. F—Z ANTNIEFOEXEEXENANEINET,
#£6.10 AHE—RICBTFITBDOATVR

ANV R

EfE

=Y ILDHZDHBAH SXFEANZRA

a

A=V IDEZNEXFANZRHIE

ANE—RHASOAYY RE—RICED IEWEEIZ.

ESC*x—ZANTBIETRDIENTEFRT,

BEOE— RSB BofIFRIE. ESCHF—ZANL, —BEAVYRE-—RANRBZEICELDIE

AzpTERI,

AAEEEZ OFF (C

VviDANY Y RZE ANT BKd ATDE OHARFEAS Y X T L(Mozc)Z= OFF

LTSV, HRBADY X T LD ON/OFF (&, FA/£2H+F—T1T

ST EMTEET,

M, Tay ZPN2ZNOIAXY Y RZAANUVEGEDODXFEATDEKBMNERZ 'K 6.134. AHE—RICBIT

h—vIL
Arm& [lo

92OV RDEFHRAE, IRLET,

lija<wok
ASBEEE

laja<o R
ANRBEE

6.134 AHE—RIZBITT SV ROFHA

vi TOXXFHIER

OvY—ILDOBEIC K > TlE BS(Backspace) ¥ — TXEMHIBRTE T,

"Hy XENANSNBHEELHDET, TDHEIE.

6.23.4. XFDHI

ffR1 THEAI SV FZERL. XFZHIFRL TS,

6.23.3. 1—VILDOBE

ARF—TH—VILOBENTEXIN, OVVRE—RT IX6.11. A—VILOEEGITYV K,
MRIAVVREANT B ETHEH—VILEZBEIT DI ENTEET,

£6.11 h—VILOBEIATY R

B

i 1 XF#8

TIC 1 XFHE

LEi2 1 XFBE

Bl 1 XFHBE
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6.23.4. X=FDHIER

NEHHIBRT D5/, OVYRE—RT TR 6.12. XFOHIBRIY VR, [CRIIAVVYREZADL
£,

% 6.12 XZFOHIBRaAY >V R

avv R Eb{E
X Hh—=VIL EOXFE%HI
dd RETZYIER

'x;y ANYY R, Tddy OAY Y RZABDUESEEICHIBRENSXF%Z "X 6.135. XFZHIBRI 2V
NOE: I N

h—vIL "
el ddjav > RT
Armedi | lo_*— wipanzxs
x| A< KT
HIRENDXE

6.135 XFZHIBR9 %IV RDHHA
6.235. REFELERT
77AIORE. BTZT53IV Y RE R6.13.KE - KTIAVY R IERLET,
KOE.IBHFEF - KTIYVR

JN¥VR EhiE

:q! EEEFRGFEIICKRT

wlfile] 7 74 )L +file+ITIEE L TRE
1wq 771N E LEEFREFELVLTRT

BRESKRTEISOVYYRE T (QO)DSIERUERZ AV REFERLULET, " "F—%2AHT 3
CEHEIMICA—YVILDBDAALEONYN Y RPIRRENET, AV RZAAD LR Enter F—%#F
g, AVY RBEFTFENES,

6.24. eFuse ZZHE 9 3%

Armadillo-640 THAL TW3% CPU (i.MX6ULL) (Cld. —EUNEZAT T EDTERL eFuse HY
BHINTWET, eFuse [cid. CPUNT—KTBRDEREY MAC 7P RLARENENMET,
Armadillo-640 (FHHAAAEREED A T Y I Z 7 EZR/RICLIERBTI DT, eFuse Hb1—H—I(C
B L. ML LREEZRREICLTWET, ULMU eFuse FZ0ME L, —EEZEESEEIT IENT
ZEEBA TRITERLTLIEE L,

eFUSE 3—EEERALETICRT ZENTEXF A, eFUSE DEREIC

& > TIE Armadillo-640 NIEFICEME LR < IR Z RIREMED B D T DT,
SEERAHZTSRICIIHODERZID LSBT LET, eFUSE
DEREICE > TEENRI > LGB IIRIENRAEZDXT,

MAC 77 R L Xld Armadillo-640 OEFRFICEZTAEFNTWVWED T, FILICESADNEEFH D FH
o TDETIL U-Boot #fF> T eFuse DEEHZ %17V, J—MNE—RZHIEIITZAEEHALET,
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eFuse Z2ZE 9 31551, 9 l.MX 6ULL Applications Processor Reference Manual [https://
www.nxp.com/docs/en/reference-manual/IMX6ULLRM.pdf]; Z&RB U T fEa W, EERE(I,
TFD 4>T9,

- Chapter 5: Fusemap

- Chatper 8: System Boot

- Chapter 37: On-Chip OTP Controller

- Chapter 58: Ultra Secured Digital Host Controller

BIR&,. ARETIL i.MX 6ULL Applications Processor Reference Manual % T 7 7 LY AN =27
Ly EHOFET,

Manual Rev. 1, 11/2017 IREDBHRTI, EHVEIY 30U T77LY

/ BERSVYEY A MLIE. i.MX 6ULL Applications Processor Reference
ARZa7ZILTR BEBFSELTYA MNDERBDHBENHDFT,

6.24.1. 7— R E—R &Y VI—EY
6.24.1.1. 7— R E—R & JP2

i.MXBULL ICld7— N E— R%ZR$ 2 BOOT MODEQ & BOOT MODE1 WS EVHAEHB D EXF, BOOT MODEQ
& GND IC> TWBDTAT 0 ICH D £J, BOOT MODET (& JP2 ICEf S TWE T, JP2 iy 3—
N Z#1TWW% & BOOT MODET (& 1[4 D Internal Boot E—RIcih xd, I TWD E 0 &1 D.
Boot From Fuses & WS> E— R DFT,

Internal Boot €— R Tl&. on-chip boot ROM [CEZERAEFNTWVWEZI—RNETL. 7 — NAJRER
TNARAEZRRLVLET, VT77L2AYZ=a27)L 785 Boot devices (internal boot)) . i.MX6ULL
MT—=RTEZTNAZRAD—ENTHINTWVWET, Armadillo-640 Tld, ZDS5EFHVR—K eMMC
& microSD A— RICKH L TWE T, Internal Boot E— RTld. GPIO Ic &k > T eFuse D& E% £E
= (override) TE3LSICBR>TWET, DED eFuse DERENESHE>TWELS &, GPIO DEYT
T—hTFNARERDBENTEET,

Boot From Fuses T— R Tl&. E#liicE Z (L GPIO Ic &% override h"EZ X eFuse ICEZAE
NRETUNT—MUEHFA. TOBBEEEMNICTZIET, 74— ILRICEUVEEENREEZH DA
KE>TEMUTWERWT —RhEL, BENEZZEEZFSIENTEET, (BBBA. 7—hMEIC
root 7ATY M EaE-SBSENDLSBED TIE. BEEMNH D FEAD)

6.24.1.2. 7—rFTINA R & JPT

Internal Boot E— KR Tl&. GPIO ICX > T eFuse D&E%Z FE X (override) TE3LKSICHR->T3
EBNAULEULED. JP1 FFES I DBpExEFE > TWET, JP1 (& LCD1_DATAO5 & LCD1 DATAT1 Dl
HELTWEITHN, InsOEVIEFNZ2N BOOT CFG1[5] & BO0T CFG2[3] % override LTWE T,
r8.3.2 GPIO boot overrides; @ & 8-3. GPIO override contact assignments) ZHEAL T EE L,

PPZUWEIC, 2D BOOT_CFG T#RES eFUSE &, V7 7L Y AR Z 27 ILDOHATIE eFuse D7
RLRATHERELEINTWET, BOOT CFGT (& eFuse D7 KL ATE S & 0x450 DTiL 8 bit DX D
0x450[7:0] T&H HD. BOOT CFG2 (& _EfI 8 bit DF D 0x450[15:8] [CH=h FxT, ZhiE 5.1 Boot
Fusemapi @3 5-5. SD/eSD Boot Fusemaps #7zld¥k 5-6. MMC/eMMC Boot Fusemaps %
BRI EThMDET,
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ISICPP T ULWVWEIC, eFuse ZEZADIFRICITINS2TODENEZ T, On-Chip OTP Controller
® bank & word DENDEICHEDEFT, INS5DEIF V7 7L YANZa27)L®D TOn-Chip OTP
Controllery Z#2RU T ZEa W, BTHTEFIH Boot From Fuses TEFRT S BT FUSE_SEL & L)
S eFuse DL SIC GPIO I &% override W TELWEDHHDET,

5% 6.14 GPIO override & eFuse

554 eFuse & eFuse 7 KL X OCOTP # Bank Word
LCD1 DATAQ5 BOOT CFG1[5] 0x450[5] OCOTP_CFG4 0 5
LCD1 DATAT1 BOOT CFG2[3] 0x450[11] OCOTP_CFG4 0 5
N/A BT FUSE SEL 0x460[4] OCOTP_CFG5 0 6

Armadillo-640 TI& microSD 11— R ZFfcld eMMC 5D T —KTRZ DT, 7—KFTI/INA 2%
IR9 % eFuse BOOT CFG1[7:4] (&, 010x FE/=iF 011x (TR D FET,

U7 7L>YAXYZa7)l T85.3.1 Expansion device eFUSE configuration; ICld. c5ICFE LK<
SD/MMC ZNNA ZADEEICDWTEHE N TWET, 7—7JL 8-15. USDHC boot eFUSE
descriptions) ([ &nlE, eFuse @ 0x450[7:6] H* 01 DIHEIC SD/MMC F/INA ANST—hT BT &
TIRHOTWET, I5IC 0x450[5] A% 0 725 SD HY. 0x450[5] H* 1 25 MMC AN&IREnEd, DOF
D, 4H5 7 bit FTORET 5 bit BEZIFHA MMC H SD WhERHTWET, BOOT CFGI[5] A% 0 DiF
BiEFI>Y hO—7—(F SD 7/N1 ANEHL > TWBHEHR T, BOOT CFGI[5] A% 1 DFEHIF MMC T/81
AHE S TWBHHRTEMEL XI5,

iMX6ULL (Ci&. SD/MMC 3> bO—5—7T&% % uSDHC »*' 2 DEHF I TWET,
Armadillo-640 Tlx. eMMC HYuSDHCT1 (C. microSD #1— KA uSDHC2 [CEfHEhTWEY, 7 —
RFICEESDAY MO—F—HDET—KITDIHNERHTWVWS eFuse H 0x450[12:11] T,
0x450[12:11] A¥ 00 THNIE uSDHCT DED AV R—K eMMC 5, 01 THnld uSDHC2 DE b
microSD H— R 57 —KUET, EWEZ S E Armadillo-640 TAYR— K eMMC 57—k U
feWgEIE, 0x450[5] %= 1 (T, 0x450[12:11] %= 00 [CUL X, T microSD H1—RHSEEILEWGEIIE
0x450[5] %= 0 (T, 0x450[12:11] % 01 (ICcLE T,

& 6.156 7—KFINA X & eFuse

T—KRFTNRAR eFuse 0x450[5] 0x450[12:11]
7Y R—RK eMMC 1 00
microSD 1— K 0 01

6.24.2. eFuse DE =X

Armadillo-640 Tld. U-Boot DYV RiC &> T eFuse DE=HaZ E#HR—KNUTWET,
254 RZAA vy FOREILDVWT) E#BRUTU-Boot ZRFE—RTRBL TS W,

r3.3.4.

eFuse MEXE#Z (F. fuse AV REFEWVWET,

/ U-Boot @ fuse AV RODY—XOA—KRlE. ULTD 2D>27T9,
. cmd/fuse. ¢

. drivers/misc/mxc_ocotp.c

=> help fuse
fuse - Fuse sub-system
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Usage:

fuse read <bank> <word> [<cnt>] - read 1 or ’cnt’ fuse words,
starting at “word’

fuse sense <bank> <word> [<cnt>] - sense 1 or ’cnt’ fuse words,
starting at "word’

fuse prog [-y] <bank> <word> <hexval)> [<hexval>...] - program 1 or
several fuse words, starting at 'word’ (PERMANENT)

fuse override <bank> <word> <hexval> [<hexval)>...] - override 1 or
several fuse words, starting at ’word’

=>
fuse read eFuse MDfE% Shadow Register MS5FMAHE U X T, i.MX6ULL D eFuse &, &
N T Shadow Register Z#5. #EIFFIC eFuse 5 Shadow Register (CEAY
dE—anFxd, FUKREYT77LYANYZa27)L 37.3.1.1 Shadow Register
Reload) Z#ERRL T ZE L,
fuse sense eFuse DfE% eFuse NoFHmAHULET
fuse prog eFuse DEZZE MR FT

fuse A<V RiE. bank. word. cnt. hexval Z5|%IcCEXD £,

bank eFuse DI\ U &S
word eFuse D7 —RES
cnt eFuse Z & H I EE
hexval EZADE

6.24.3. Boot From Fuses E— R

6.24.3.1. BT_FUSE_SEL

Boot From Fuses ZBMICT BICid. eFuse ICEZAARLMENMNIELWT &% iMXBULL ICHZ 2w
ENHDET, DD eFuse H¥ BT FUSE SEL (0x460[4]) T, BOOT MODE H¥ 00 . DE D JP2 A
A—=—T7>7T, Bo2DEY D1 THNIE Boot From Fuses E— KlcibD £9, B0O0T MODE ' 00 TH
ZDOEY R 0 THNIE Boot From Fuses E—RiCiEm5d., SD/IMMC YXZa 777 Fv Uy
ETE—RKRPIUTZIY I YO—RE—RICB>TLEWVWET, SD/MMC NZa2 777 Fv UV E—RIC
2WTIE 18.12 SD/MMC manufacture mode; (. Y7 I 7 O—RKRE—RICDWTIE 8.9
Serial Downloader; ICEE&EHINTWET,

Armadillo-640 TIi& BOOT MODE A% 00 <. H> BT FUSE SEL »' 0 DHES
[ SD/MMC X =2 779 FvUYITE—RTeMMC hhSiEILET,
Internal Boot E— R TiEEFNI I Bi5EIE. JP2 2 3—hULTLEE L,

6.24.3.2. eMMC H5 D 7 — N CEE

*YR—R eMMC 5213 7—hSBLWEAE., T— TN XOEETMMC &, Jv hO—
5—T uSDHC1 %:&RT 2 & THAETT, SN T IC BT FUSE SEL % 1 ICLE T,
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VM=K eMMC DRy 7id, BLTO@DTY, JV77L>YANY=217)L 85.3 Expansion device
LV X 5-6. MMC/eMMC Boot Fusemaps ZfEZRL TL LI W, TAZE; A TR &> TW
BfElF. ZEELBVWTLIZEW, FIZIE. AY/R—KR eMMC & 1.8 V IEXH L TWEEA. bit9 @
SD Voltage Selection T 1 ® 1.8V TIEFFELEE A,

#&6.16 AVR—K eMMC ODARY Y

et Bit eFuse B bit 1] Gl
BOOT CFG2 [15:13] Bus Width 8 bit 010 ~
[12:11] Port Select uSDHC1 00 ~
[10] Boot 500 / 400 MHz 00 ]
Frequencies
[9] SD Voltage 33V 0 N
Selection
[8] - - 0 -
BOOT CFG1 [7:5] eMMC - 011 ~
[4] Fast Boot Regular 0 Al
[3] SD/MMC High 0 x
Speed
[2] Fast Boot Enabled 0 ]
Acknowledge
Disable
[1] SD Power Enabled 1 ]
Cycle Enable
[e] SD Loopback SD Pad 0 N
Clock Source
Sel

BEEBEZW\W&LSIC. BOOT CFG2 %= ElcLTWED, BOOT CFG1 & BOOT CFG2 (&, OCOTP CFG4 [C< w7
INTHND Bank O Word 5 TF, DE D 010000000 01100010 D 16 bit (0x4062) % Bank O Word 5
ICEZADIFEVN EMNDD EF, BOOT CFG3 & BOOT CFG4 (£ Z TIFEEL X,

BT FUSE SEL (& Bank O Word 6 @ 4 bit BIc5DT 0x10 #E=AH X,

=> fuse read 0 5
Reading bank 0:

Word 0x00000005: 00000000
=> fuse prog 0 5 0x4060
Programming bank @ word 0x00000005 to 0x00004060. ..
Warning: Programming fuses is an irreversible operation!
This may brick your system.
Use this command only if you are sure of what you are doing!

Really perform this fuse programming? <y/N>
y

=> fuse read 0 6

Reading bank 0:

Word 0x00000006: 00000000

=> fuse prog -y 0 6 0x10

Programming bank @ word 0x00000006 to 0x00000010. ..
=> fuse read 0 6

Reading bank 0:

Word 0x00000006: 00000010
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‘ BERANZELTE, SDHALT—HMLARW)

fuse prog ICA 73> -y ZfflF35 & T Really perform this fuse
/ programming? <y/N> 1 EEHINFEEA,

ZNT eMMC »5 UDESEI LR W Armadillo-640 MTEHHD XU fe,

eMMC s ULHEFHLBWVWD T, HPE>T eMMC ICEZAXhTW
% U-Boot ZHLUTUES &, ZEEEBLBWVWLSICADXT, FEL
TLIEEL,

eMMC Fast Boot #ge%Z # 5 HZE+° Power Cycle Z Enable [T 9 %155
&, HEZEYRZ 1T IZEBELTLES L,

BAUEHET. SDISEFULMAT—RMUABEWVWESICTBZZEDHARETT, LML eFuse Ic&kdT—hK
FINA ZDEEIF. BHULEBWIT—hEHBH<SZENEMTY, Armadillo-640 T microSD iS50 7 —
NMCEET D EIERIEETI DN BID microSD h—RKZBAZINTLES &, ZDHID microSD A—
RS T—RNRUTUESODTEMEZER TEEtA, BREL THFEWLIZEL,
6.24.3.3. eFuse ®Owv ¥

Z2XAAT eFuse DEZZTEINTUZE > TIE. Boot From Fuse E— RICUTWBEHKRMNH D £
ho IMXBULL Tld eFuse Z2ZET=R< I3y hbHEEBESINTWVWETD,

DZ77L>YANYZ=a7J)l ™5.3 Fusemap Descriptions Table; ZHRL TLEE W,
6.25. A7 a>m
AETIE. Armadillo-640 DA 3 Y RICDWTERBALE T,

% 6.17 Armadillo-640 BEEDA 7Y a3 VA

& FR BE i

USB ¥ U 7 L& % 7% (Armadillo-640 F) SA-SCUSB-10 Armadillo-640 X—> v €T
ALY NMTHE

Armadillo-600 ¥ U —X #* 7Y 3 v — X (i) OP-CASEG00-PLA-00 Armadillo-640 R— v 7 EF

IVRFEL Y MMCNBE

Armadillo-600 ¥ U —X A 7> a v —X(EEBH) OP-CASE600-MET-00
LCD ATy avEy M7 AV F5 Yy FIXRIL WVGA R OP-LCD70EXT-LOO

)

Armadillo-600 ¥ Y —X RTC A Y3 vEY 21—/l OP-A600-RTCMOD-00
Armadillo-600 ¥ YU —X WLAN OAVRA 7Y 3 VE OP-A600-AWLMOD-20
Ja—J
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=t

BE

i

Armadillo-600 ¥ —X BT/THA 7> 3 vEV 21—l

OP-A600-BTTHMOD-20

Armadillo-600 ¥ —XBT/THA 7Y 3 vEY 21—l
WLAN O VRIS

OP-A600-BTTHMOD-21

D-Sub9/10 B> YU P ILERT—T )L (Av V74&L)

OP-SCDSUB-00

AC 7% 7% 05 (5V/2.0A EIAJ#2)

OP-AC5V5-00

Armadillo-640 N— v 7 ET
IWREREEY bITHE

R LAN A AMIF 7> Ty b~ 08

OP-ANT-WLAN-08K

Sterling LWB5+F

AGFT7 T HEEEE 00

OP-MNT-ANT-MET-00

6.25.1. USB ¥ U 7 )LE# T 5 7% (Armadillo-640 F)

6.25.1.1. BIE

FT232RL Z## U USB-2 U ZIVEHRT7 5 75T, YU TZILDESLNILIE 3.3V CMOS TY,

USB-Serial Adapter

L

1 BOOTLOADER_EN_B
2 RXD
3 TXD
43.3V
5 GND

USB Serial Adapter

Slide Switch

‘:LG

K 6.136 USB Y U PILE#T 575 DEHR

Q A—7>

® GNDYz—h

Armadillo-640 @ CON9 @ "1, 3, 5. 7. 9; Ffcld 2. 4. 6. 8. 10; EVIcEmRLTHERY

3 ENTFRETT,

BEVICHIET D UART Y hO—SR@FUTOEE DT,
%6.18 KREVICHIET S UART O ~kO—7

CON9 EV &S UART #
1. 305, 7.9 UARTI
2. 4,6, 8,10 UART5
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d - cPio1_1022 GPIO1_1023
BN UART1_RX_DATA UART5_RX_DATA
B UART1_TX_DATA | 5] 6 | UARTS_TX_DATA
VCC_3.3V VCC_3.3V

GND Bl GND

Armadillo-640

6.137 Armadillo-640 ® >V 7 JLIES#R

MERDERIE, USB YU ZIIVERTZY 7590 5 By aAx97 7 (EFWT—7)UE)%E Armadillo-640 CON9
DTEYHULLIE2EVICEDLETERL LT W, UARTT AITERLLZEE. USB VU 7 ILE#
TETTIDAA Y F T, BREABOEEBTE—REZREITDIENTETT, AT710 RXA1 Y FDIREE
ICHISUIcEBTE—RIFUTOEREDTI,

FK6.19USB YU TP INEMP T TIDAZA RAA v FIc L DEEE— RDRE

A5A KRRy F EBE— R
A—T> A—RT—FE—F
GND ¥3—h RFE—R

USB ¥ U7 )LZ#a7 57513, Armadillo-640 OEIRZ I LU 7 IREET
A ERL TSV, MEORREZRSHEENHD T,

USB YU ZIERBTZ T T751E, 3F - RREOHEMRTY, ARPHAEkRZ
zc; TERLEBEIZHEENHDXI DT, STHESLES L,

6.25.2. Armadillo-600 YU —X A7 3 4o — X (Kiig8Y)
6.25.2.1. BIE&

Armadillo-640 RO 72 X F v 7 RB/NEIST — X9, Armadillo-640 O ERZIN S f=IREETT. DC
Jrwl, YUFIAYT—T 1 —Z(D-Sub9 V), USBA V¥ —T71—A, LANAVYF—T1—2
ICT7 UV ERAAREER>TWET,

DA UDEEERR/IC—YIc KD, CONOURERA 9 —7 = —R)EDHAEHE NERICEND BT fzsh DO
MEAELTWET,
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Armadillo-600 Y —X A7 3> —(BER) X Armadillo-640
R=IyIETFTILVAEEY NCHBLTWET, BT —XADHRELRE
BREDIEHICA T avRmELTHITEDHLTWET,

& 6.20 Armadillo-600 ¥ ) —X A7 3 v —X(BWEEE)ICDWT

IR Armadillo-600 ¥ U =X A 7> 3 v —X (KilEH)
BE OP-CASEG600-PLA-00
HE Bilgr —A. XY JLRE

% 6.21 Armadillo-600 ¥ U —X A 7Y 3 v — X (BEHR) 0tk

e #IR ABS %itfg
R UL94 V-0

& =
RS -10~50C

EEFEREEELD bSVEETRELLIIFERULESR. BIsTr—ANE
A Fg 2L B D £7,
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Armadillo-640 &&~

6.25.2.2. HILT

(RS DHEHILT

A

6.138 Armadillo-600 ¥ U—X A 7> 3> o —

Q@ svEYIRULM26. L

20mm) x 3

12mm) x 1

@ YvEYITRUM3. L

© bl x1
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XIBEZEODLMHBED E T—ADWETIBNNAHDEFIDT. +59
£> [CFEBLIEE W,

: D RIVIFRYRIESHESNTED XTI DT, EEBICEDAZBZWTTEIUN,

6.25.2.3. TSI

83.0

58.0
i

[
i

1mi|

—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
—
24.3

g
3

iF
o)
o)

[Unit:mm]

U
©
g

Ml an 1M
06000808
®
(0]
J0000800ag, e

6.139 g —AFNRK
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6.25.3. Armadillo-600 ) —X A 7 g 75— (£EBH)
6.25.3.1. HiE&

Armadillo-640 D 7 )L I 8/N\EI — 29, Armadillo-640 OERZENSHIREET, DC I+ v .
DTN AI =T —XD-Sub9 V), USB1 ¥ —T 11—, LANA VI —Tx—RICT7I7ER

TeE B> TWET, T—ABEERYEABLT, AC 75 79 EERN—Y B & U7 — AL EHT 5
Z EHTTHETT,

ERT—ARATYavBELTHITED LTWET,

=
%+ 6.22 Armadillo-600 ¥ =X A7 3 v 5—X(EEB&E)IcDWT
[l Armadillo-600 ¥ U —X A7y 3 v ir—X(&EH)
BE OP-CASE6G00-MET-00
AB FIWZT—2R, XY, TLRB. ACFF 774 —JILEER/I—Y

6.25.3.2. HILT

6.140 Armadillo-600 ¥V —X A7y a3 v —A(EBE)DHEMHIIT
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Q LNINRY ZATYVT Ty I AEMI. L=bmm) x 4
@O MmMeIM26. L=4mm) x 3
© ~SANRIM3, L=bmm) x 1

6.25.3.3. TXIRK

2-Cl
N 2-928(M26 COUNTERSINKING? N
ﬂ[ & .
7\
&
mL )T 0
— —
— —
;J
785
825
235 195 o2
——————— ——— ]
o
— >
1 _ —
5 2-935 4
g 3
n
O %
Y ~
) —
#2.8(M2.6 COUNTERSINKING) §
o
n
—
——1| — 1
0.8
785
thickness: 1mm
6 material: Aluminium
= ?2.8(M2.6 COUNTERSINKING) surface: white alumite, mat finish
i) ?3.2
—
—
A
o
— .
[Unit:mm]
2-Cl

6.141 BT — X (ER) 1ER
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12

e
S

2-M2.6TAPPING, BURRING

7 715
225
13 8
65 127 157
| 65 13 s6
3.4 I ' ; n
S 0
©) @] - 3
0
[ee]
. 4-M3 SEL SPACERCCLOSED).=S o
™ —
5 < [
e ~
~! Ip}
y —
~ C@\?
U
5 ©
e =
‘ 825 ‘
o6 161
13 g
6 725 M2.6 TAPPING, BURRING
M3 TAPPING, BURRING 1] thickness: Lmm
material: Aluminium
A A surface: white alumite, mat finish
o )
N
™ $ [Unit:mm]

6.142 2B — R (THR) 5K

6.25.4.1. =

VY TREBBEFEHOIYFNRIILCD ETLFYTNTZy T —TILFFC)DEY K TY,
Armadillo-640 @ CON11(LCD #i5k1 > ¥ —7 = —R) IR LU TERT 2 2 ENAIRETI,

VIR 7HSDFBAEICDOWTIE, 3.6.15. LCD ##EAT 3, 2#8BLTLIEE L,
R623LCDA T vy T AVYFFyvFINRIL WVGA RE)ICDWT

ElCE LCD AT ayvey M7 AV FF v F/XRIL WVGA RE)
BE OP-LCD70EXT-LOO
RE 74>F 5wy FINRILLCD, FFC

& 6.24 LCD D1tk

B GT800X480A-1013P
X—H— J VY TRRAEF
47 TFT-LCD

FrY1X 7TAVF

NEH—1 X 164.8 x 99.8 mm
fRRE 800 x 480 pixels
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KRB 1677 AE

5 PR B -20~+70°C

YEEE 850cd/m? (Typ.) 25°C

BR DC 5V+5%/500mA (Typ.), DC 3.3V+3%/35mA (Typ)
BURANA V5 — RGB /¢35 L JL(18bit/24bit)lel

7Zx—RX

IYFIRRIA VT — [2C(HID #41)

7xr—RA

IYFAR BERHBEREAN

NILFIYF BX 10 AXi

el Armadillo-640 & 18bit XT3 o

7w FINRILLCD %= fERICA BRI, TGT800X480A-1013P &mft
RE) ICOEEHER, Flllttk. BT EFZ CHERIES W,
FGT800X480A-1013P H@mtttkEy & 7y h~¥—7 77/ Armadillo

YAoK O ATYIV]LCDATYavEY b (T YFTYFIRIL
WVGA &) H@itE) 755~y 0— RAKETT,

6.25.4.2. fHHIIT
r3.6.15. LCD #{£MA T %, £SRL T LA,
6.25.5. Armadillo-600 ¥ —X RTC A 7> 3 vEYa—)
6.25.5.1. B E
BEMEBEE Y 7ILYA L0y RIC)E USB ARV S &EH LA TV a Y EY 21— T,

BT — 5 B RFT 1 OEAILT HEELTWET, Armadillo-640  CONQ(ERA > 5 —7 = —
R)cEHRELU TERT 2 EHATRETT,

Armadillo-600 ¥ U —X RTC A 73 3 v EY 1 —LOEKE. SHEEE
7y h~X—2572/ Armadillo 1 by 55T >O—RAETT,

&
% 6.25 Armadillo-600 ¥V —X RTC A 7Y aYyEV1—)LIEDWT
e Armadillo-600 ¥ U—X RTC A 7 ¥ avEVa—JL
BE OP-AB00-RTCMOD-00
KE RTICATY 3V ET2a—b. FJ. A=Y
6.25.5.2. Tk

RTCAZYayEIV1—ILOEKRIEIRDEED TI,

&K6.26 RTC AT avEI a—ILDtk

DZLEFLoBY Y BE NR3225SA
X—Hh— BABRIE
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Ny o7y Bt )L, ARy T U R O R U 7 SE IS EM: CR2016. CR2032 WK11 %)
FEAE(EEE) 21 $@-20°C, $8#H@25°C. #21 H@70°C

USB Type A D% 7 5 1EH

BREE DC 3.3V£6%(RTC). DC 2.0~3.5V(RTC/Vw ¥ 7w 7). DC 5V+5%(USB)
FERRESH 20~+70C(HEERE= &) [

NEH 1 X 42 x 50 mm

[BIArmadillo-600 ¥V —X A 7¥ 3> —X v k (BER) ZHH 8D EBE. USB T/N\A ADRBE(ICL > TE. ERRE
HENEL RBARENHD LT,

RTC OBEEEIARBEICAE < HEEZFETOT. SHERDOEIC
A o I ORREE BBV LE T,

6.25.5.3. 7O0v K
RTCAZY3vEVa2—ILOTOYIRERDEED T,

VCC_3.3V RTC Backup
(Battery Holder) CON6
Internal
Circuit :
RTC Backup
%€ o rTC — (2pin) CON4
_ RTC_INT_B Module -
A600 Series JP1 r—-=——-—=-7"71
CONI1 .
I/F(14pin) %GDJ? I RTC Bz?ckup : CON5
) @pin |
l___(___]
VELS »|  USB Host
os
< usB > (Type A) CON3

6.143RTC A7y avEYVa1—-)ILO7OYv VK

6.2554. 19 —TJ 1 —RA—8&
RTCAZYayEVa2a—ILDODA VI —T—RCDODWTEHRALET,

CON1

fle 0 0 0 0 0 o P
1T CCICRCCRC N 1 3

6.144RTC A>3 YEI2—ILDA VT —T 1 —X
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£ 627 RTCAZYavEYa—ILAVI—Tz—RA—&E [

HaES AVI—T1—RE BE X—7

CON1 Armadillo-600 ¥ Y — X1 PPPCO72LFBN-RC Sullins Connector Solutions
V=T 1—2R

CON3 USBRARAVHT—T 1 —X SS-52100-001 Stewart Connector

CON4 RTCN\y O 7Py T4 V5 —Tx— DF13A-2P-1.25H(21) HIROSE ELECTRIC

CONb5 A B2B-EH(LF)(SN) J.S.T.Mfg.

CON6 BLP2016SM-G Memory Protection Devices

[lER R D EE,

KEEZH DT, BHUELHREEEDHL TVWET,

6.25.5.5. CON1(Armadillo-600 > ') —X#EfiA > 9 —7 = —R)

CONT (& Armadillo-600 ¥ —XDEMR & EEfR I 2 /cdDA > 5 —T £ —XTY, Armadillo-640 D
CONQ(RERA 7 —7 2 —RX)D 11 EVHE 24 EVicHERE L TERLET,

%< 6.28 CON1 55 HcH!

EYES Ev% I/O iR

1 ONOFF Out JP1 #EALTRTC DEINAIAEVICER. A—TVRLA VA E

2 NC - KR

3 [2C_SCL In RTC @ 12C 7Oy v icER. ERLET2kQ 7IL7 v F(VCC_3.3V)EahT
WX9,

4 [2C_SDA In/Out RTC @ 12C =% EVic#Es:. Bk ET2kQ ZIL7 vy 7(VCC_3.3V)ah
TWEY,

5 Reserved - -

6 RTC_INT_B Out RTC QEIDAHEVICHES. A—TYRLarHA, BEikRET2kQ 7L
7w F(VCC_33V) e TW&d,

7 NC - KRiEi

8 USB2_PORT_EN In CONT1 @ 14 E>(USB2_EN_B)Ic#EHKE N TWBE NNy 7 7D1 x—7I)LE
I
(High: USB2_EN_B #»Y Hi-Z. Low: USB2_EN_B A' Low)

9 GND Power EIR(GND)

10 VCC_3.3V Power EIR(VCC_3.3V)

11 USB2_DN In/Out USB O Y+ XI5, CON3 D 2 > (D-) I

12 UsB2_DP In/Out USB @ 735 ZfI{E8. CON3 D 3 > (D+)IcEi#E

13 USB2_VBUS Power EIR(VBUS). CON3 @ 1 E>(VBUS)IC i

14 USB2_EN_B Out Ny 7 7OHDEVICER. CON1 D 8 > (USB_PORT_EN)THRE UL

ENHEASTNET

EIHER JPT EA—T>TIDT, AT ZHAIEIP1 23— T I2RENH DT,

6.25.5.6. CON3(USB /KRR b 5 —T = —X)

CON3 [FUSB/RAKAYHF =T —ATT,

CON1 @ 8 E>(USB2_PORT_EN)H'5 USB d¥ hA—3(USB OTG2) Dt 2 ZE L TREAL X
To Low LRI ZANTBERTC AT 3 YEI 2 —)LD CON3. High LRNILZANT S &
Armadillo-640 @ CON5 @ _EEIC USB OTG2 Mt X I, sFlllc DLW Tid, 13.6.4. USB /8o
RA%ERT 21 BLURIENEZ CHEES LS,

A v

RTC A 7> 3>E¥a1—J)L CON3 & Armadillo-640 CON5 EEZIFRE U

USB O hO—Z(USB_OTG2)IcERic N TR D, ARICFEATEIE
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6.145 Armadillo-640 CON5 £ & RTC A7 avyEYa—Ib

CONS3 (35t FI A

CONS [FTERRIERIFIIGE R > TRV T, I—RT—RX & U TERIBIK
ZRELTWRWSH, RABRICMZA ST OV T ZHEFHLTE
57, JERER U LHBEICIE Armadillo AEOBENETL TUERWVE

Yo ZDIcsh. BRZYIMULICRETT /N1 R2FR LTSS W,

3 6.29 CON3 553!

EYES Evé I/O BiEA

1 VBUS Power EIR(VBUS)

2 D- In/Out USB O~ 1 +ARAIfES. CON1 D 11 EVIcHn
3 D+ In/Out USB @ 75 XIS, CON1 D 12 K> |k
4 GND Power BIR(GND)

6.25.5.7. CON4. CON5, CON6(RTC /NNy I 7w TFA VT —T x—X)

CON4. CON5, CONG6 (& RTC /Ny 77 v TEBRGAEDA V5 —T7 2 —ATY, Al&/N\v 77y
THONY T ZERT ST, BIR(VCC_33V)WWIian/iBaTH, BT Y Z2RFIH L
MHRETT . 3DDRDA VI =T —ADBD XTI DT, BEVLWD/NY TFTUICELETFEALLES

LY,
& 6.30 /Ny T U Bl
RaEs NI Ny o7y TRE(EE(E)
CON4 CR2032 WK1 1 6.2
CON5 [ - -
CON6 CR2016 25 %

[BICONS (CIFEBRIRESINTWE B A, 256mm EY FOIART ¥ ERELTTHERIEE W,

%< 6.31 CON4. CONb5, CONG6 &S5l

EYES % /O Gz
1 RTC_BAT Power ERRTC_BAT)., UZILTA L7 0y T OERE YV ICHER
2 GND Power EIR(GND)

CON4, CONb5, CONG6 ([FHEDIHFICEfRENTHE D, RAKICERTE

Tt Ao

CON4, CON5, CON6 FUFU LA vEBHISOERMEZEE LT
AV —T12—ATY, UFULIAVEBUADSERZMHIET 515
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A, ERK. SBmKRICTEETmE CHERO L. BNERBZBZ R VE
EToERACIEEW,

x9, BHOIMDOMIF. BWOAUDFIRICDOWT, 16.25.5.10. EitbDEX

If CONG ICHEH U TWBEMRILYIE, REBIBELPITWEBmER>TED
DA, DALY Z CHERIES W,

6.25.5.8. JP1(ONOFF E>#i#i Y v >~ /\)

JP1 & RTC 07 5 —LEIDAHiHF & Armadillo-640 @ ONOFF E'> (Armadillo-640 CON9 11
EV)ZERT I v V/INTT, JP1 23— h9252ET, RTC D7 7—LEDIAHICK S i.MXEULL
DEIRFIENAIREICTZD T

JPTIE BART Y YINIZBDET, FRICEN/NY RICBR->TED R
TDT, [FARLZTTIY RZBRL, BAEZE>TYa—hLTLLEE
(A

=

6.25.5.9. Armadillo-640 & RTC A7 aYEV 21— I)LOEMAILT

RTCA 7Y 3>YEYa2—)LiE Armadillo-640 ® CONO D 11 EVh 5 24 BV IicEHELET,
X 6.146. RTCA /Y3 VEYV1—ILOEAIIT) OLSICART YERE. EBAR—YTEELT
<TfEE W,

Armadillo-640 CON1 (microSD X[ K)Ic microSD h1— R %##&Ekd %
BRICIE. RTCAZYayEYV21—IILZRDOALTLIEE W, AL TE
lZ. RTCA 7Y 3 >vEY1—)L& Armadillo-640 OREREHEELTzs,

HICHEIR U BB microSD A— RAERICHASNBWREDRET,
BERARZECIHZENH D KT,
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6.146 RTCA7>aYEY 12— ILDEHILT
Q HBNIRY RTVVTTYyIv—, INBFETY v —fF(M2, L=6mm) x 4
O =BAXR—YM2. L=11Tmm) x 2
6.25.5.10. BH#DOED fFiF. BXO AU

RTCAZ>3YEVa2—ILDO CONGRTC Ny I 7y A5 —Tx—2X)ICiF CR2016 FDY F
LA YEMEEEHAETT, BHEZROG T EFIREUTOEED T,

1. 77 AmFRlICERZANS
2. BHRILTDYAXADTICELZRULIAD

6.147 EHIRILF ICEMZID T3
BZROAITFIEEIUATOEED T,

1. T2AFv I8 LT T —T2ES M YA FARZAN—2mm)ZBET %
BHeEHSZD
BRI DEDFREPAD EBHDOBICYAFARTAN—ZEAT S

A WD

NAFARZAN—TEMMZHE LTS
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6.148 BRI D SEMZED 4T

6.25.5.11. F2IAE

42
37,5
30,5
24
23,79 31,25
6,01 38
5 25,06
i 85 155
2-22,3
00QoO0DO 20060000
00QoOoO0ODO 000 ¢ . I O
oo o - ] CXX3
(@] O [°o m o ° O (0]
f% o E ] o
[sS] Q
w5« | i
< I 2 g
o o ﬁ%‘f i o o
- ° g o g 2-01,1
—
N oo & 31 | 2 ==
3,6 2,5
6,9 [Unit:mm]

6.149 RTC A 7¥ 3 v EY 21— /LR
6.25.6. Armadillo-600 ') —X WLAN ViR, BT/THAZ>Y3vEYJa—)l

6.25.6.1. HhE

Ezurio 8 D #&#R LAN/BT IV /REY 2 —)JL Sterling LWB5+. & FEI®®D BT/THE®Y 21—
EYSKBNZWB OERE/REE T, SEEOA T avyEIa1—-IHHHET,

347



Armadillo-640 #E~¥ =27 /)L ISR

#& 6.32 Armadillo-640 WLAN J ViR, BT/THA 7> 3 Y EIY 12— IILOB&ET /N1 R

& BE EETINA R
Armadillo-600 Y —X WLAN AVRA 7Y 3 vE OP-A600-AWLMOD-20 Sterling LWB5+
Ja—I

Armadillo-600 ¥ U —X BT/THA 7Y 3>EJa—)l OP-A600-BTTHMOD-20 EYSKBNZWB
Armadillo-600 ¥ YU —X BT/THA 7Y 3>vEJa—Il OP-A600-BTTHMOD-21 Sterling LWB5+& &K U
WLAN O > RX IS EYSKBNZWB

IR LAN B L O BT #eExEAH LU WHH (&, Sterling LWBb+Z#BEH U ATV avEY a—)b,
BT #4841 U < [& Thread e ER LIz WHE (X, EYSKBNZWB ##&H UcA 7Y avEY1—I)L%E
BIRLTLfEE W,

V7 8Oz 7HSDRBAEICDOWTIE, Sterling LWBS+EEH DA 7> 3V EY 2 —I)LZFIFALTWL
55 ald 13.6.5. WLAN Z{ERT %, Z. EYSKBNZWB BHDA 7> 3V EV 12— I)ILZFIALTWS
Bald 13.6.6. BT T/\A RZzEMAT 21 Ffcld, 3.6.7. Thread T/\NA XAZihk>1 Z2ZRULTLLIEE W,

WLAN OV, BT/THAZ7 >3 YvEYV 21 —)ILOREEYIF "3k 6.33. WLAN OV, BT/THA 7> 3
VEYV2-I)ILOREEY OERDTY, Sterling LWBS+%{ES5B&IE. MG 7T FDREERD F
TOTHRERCARSKEE L,

#& 6.33 WLAN QYR BT/THAZ> 3TV 21— /ILORRY

AR B3 Jizh:d

BARNINRY, RTV VT Ty v — INBETY Vv —[F M2, 4 Armadillo-640 & OEE

L=6mm)

EEAR—HY (M2, L=11mm) 2 Armadillo-640 & OEIE

USBOxIVYREAF*v v/ 1 Armadillo-640 CON5 EEEDNEE LA
= 6.34 RN TV TF

EEE IR LAN B AMTF7>7F+E=y k08

BE OP-ANT-WLAN-08K

vy NAB 7 > 77 (WAND2DBI-SMA-2NB/OxfordTEC), 7> T+ —7I)L(or—7 L& 60mm)

Sterling LWBS+TERAIEER P VT FHICDEXLTE. "7y h~NY—0F
2/ Armadillo % k1 [https://armadillo.atmark-techno.com/] T2
FAUTWB 7Y T+ IR NZESHERLIESI W,

WLAN JViR, BT/THA 7> 3 >EY 2 —)Lid Armadillo-640 @ CON14(3HERA > 5 —7 £ —X).
CON9@BIRA ¥ —7 = —X)ICEHEL TERL XTI,

WLAN J>iR, BT/THA 7> 3 >vEY 2 —)LH Armadillo-640 ® USB J> ~kO—Z(USB OTG2)

HERAT 726, Armadillo-640 ® CONS(USBRA KAV F7—T7 1 —R)D LERIFFERATERLLCARDE
9, FEMICDOWTIE, 3.6.4. USB /N1 R%ZFERAT %) HLVPEEKE CHERL LIV,

s,

6.150 WLAN J ViR, BT/TH A 7> 3 VEY 2 —I)LEKHKIC Armadillo-640 CON5 LEZ (&
ERAA
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Armadillo-600 YU —X WLAN., BT/THA 7Y 3 >EY 1 —)LOEE
M., S@mKRIE "7y h~Y—2 772/ Armadillo % ki [https://

L armadillo.atmark-techno.com/]h 5% 2> O— KRBJEETT,

e, 76.25.1. USB ¥ U ZILEMF 5 7% (Armadillo-640 A)s Z CON9 IC#E#t I 52 ENTER
KBDERT, YUTZILAVY—ILHIRERFZE., WLAN IVR, BT/THATZ>aYEYVa2—-)ILD
CON2(#hsk- > % —7 —R)H Armadillo-640 O CON3 6 UK IEF CONA(Y U P ILA > T —T 2 —X)
ZHEALLIEEE W, FAICDEXRLTUE. 6.25.6.11. YU ZILAVY —ILOERAE ZlHERLIES
LY,

Armadillo-640 [FEERITIC. BHIZEY 1 —ILPTr—XOEHE. &m
FED—ELEE., ROM A A—IDEZAHREZREIR - IBETE3 BTO
H—EXERELTWVWET, FEMICODETFELTE. TPy hvy—0F70/

= BTO # — E X ; [https://armadillo.atmark-techno.com/services/
customize/bto] %z CHERLLEE L\,

6.25.6.2. Ttk
WLAN O V7R, BT/THA 7Y a>YEY 21— )LORKRERD EED TH,

#& 6.35 WLAN O ViR, BT/THAZY 3> EY 2 —IILDOHER

AR LAN/BT JVRE R Sterling LWB5+
Ya-l X—h— Ezurio

IR IEEE 802.11a/b/g/n/ac and Bluetooth 5.2
BT/THEYa2—J B EYSKBNZWB

X—H— hnE FEI

ARIRIS Bluetooth 5.0 or IEEE 802.15.4(Thread) [@
EREE DC 5V+5%
fE R B S (B AR BAE) -20~+70°C(iEBRE &) DI
AT X 41 x 49.7 mm

@77 —ADz7OESHZICED, EESH—FAZFATZIIENTEET,
PlArmadillo-600 ¥V —X A7y 3 v —2t v b (HER) ZHAAbEIHE OERRESHEF-100C~+50CTY,

Ezurio # Sterling LWB5+3& &K OIIE FEI 2 EYSKBNZWB D&l 72 1t
BRICDOWTIE. TINAADX—H—H A M TTHERLLIESE W,

=

6.25.6.3. 7Ov ¥

WLAN JViR, BT/THAZY 3 EV2—IL07OYv 7RIFRODEED TY,
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SRR

VCC_3.3V
Internal
| VBUS ______§ Circuit
VBUS WLBT_3.3V
T .
WLAN_BT_PWREN B | DC/DC
d WLAN/BT
WLAN_RST > Combo
BT RST > Module
VCC_3.3V | USB
A600 Series USB . USB HUB VBUS
CON1 . >
I/F(28pin) HUB_RST B
> , USB
VBUS TH_3.3V BT/TH
L —>
TH_PWREN_B .| Lpbo Module
L
PRI >
TH_RST
VCC_3.3V
T
1 Ext. |/F | CON2
I i I
L EXTIO > (5pin) |

i

E6.151 WLAN JVR, BT/THAZ7Y3YEVa2—-ILOTAYIE

6.25.64. 19 —Jx—X—H&

WLAN OJViR, BT/THAZY 3 YEIV2—ILDA VT —T 2 —RICTDWTEHHALET,

0000000000000 0K
(XXX XX XX XXX NN N7

CON1

K 6.152 WLAN ViR, BT/THAZ7>3YEIVa2—-IbDAYFT—Tz—X
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IS FafR

£ 6.36 WLAN VR, BT/THAZYaYvEIJa—-IL Ay —T7x—X—& @

BmES AV —T 1 —R% BT X—H—

CONI1 Armadillo-600 Y — X1 PPPC142LFBN-RC Sullins Connector Solutions
V=T —2R

CON2 RA VT —T 1 —2R 61300511021 Wourth Electronics

CERROREE. KREEEMDT. BHARCRELEZTHL TVET,
6.25.6.5. CON1(Armadillo-600 > Y —X##iE 1 > 9 —7 £ —RX)
CONT (& Armadillo-600 >V —XDEREFERT 2/chH DA~ F—T 1 —ATY,

%< 6.37 CON1 55 EcH

EVES ez /O S

1 VCC_3.3V Power B/IR(VCC_3.3V)

2 GND Power EIR(GND)

3 NC - R

4 NC - Rkt

5 UBOOT_EN_B In/Out CON2 D 1 EvicERINTWED,

6 SWDCLK In BT/THEYa2—)L® SWDCLK [CHEHRENTWETD,

7 UART1_RX In/Out CON2 D 2 EVicEREINTWET,

8 SWDIO In/Out BT/THEY 2—)L®D SWDIO [C#EHRINTWVWETD,

9 UART1_TX In/Out CON2 D3 EvicERINTWED,

10 HUB_RST_B In USBHUBZ Uty N 3HDESTT, (High: Utv MM#ERR. Low: U
Ty )

11 VCC_3.3V Power EIR(VCC_3.3V)

12 VCC_3.3V Power BIR(VCC_3.3V)

13 GND Power EIR(GND)

14 GND Power EIR(GND)

15 NC - KRR

16 NC - Rkt

17 WLAN_RST In WLAN/BT OYREY 2—/)LD WL_REG_ON S5 IcERINTWET,

18 BT_RST In WLAN/BT AYREY 2—)LD BT_REG_ON ES5ICEHRINTWVWET,

19 WLAN_BT_PWR In WLAN/BT JYREY 12— I)LDEFE%E ON/OFF il 2 fzb DIES T,

EN B (High: EIRVIET. Low: EIRAR)

20 TH_RST In BT/THEYa—IL&EYtY hNTBHDIESTYT, (High: Vv k. Low:
Uty NERR)

21 TH_PWREN_B In BT/TH €Y 2 —I)LDEFE%Z ON/OFF #lifl g 2 f7zsb DIEESTY, (High: &
JRYIRT. Low: EIRMEEA)

22 NC - RIEHT

23 GND Power EIR(GND)

24 VCC_3.3V Power BIR(VCC_3.3V)

25 USB2_DN In/Out USB O~ FREHEE T,

26 UsB2_DP In/Out USB D72 ZAES T,

27 USB2_VBUS Power EIR(VBUS)

28 USB2_EN_B Out Armadillo-640 @ USB OTG2 D#EmEZTIDBEZX 212 DEF T, GND
ICEREINTWETD,

6.25.6.6. CON2(IisR1 > 57 —7 = —R)
CON2 |FHEBEHRERARA >~ — 7 T — A T9, Armadillo-640 &##iUT18E. UART1 OESEHIF

FArIgETI,
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% 6.38 CON2 =85
EVES Evé I/0 Siag Armadillo-640 CONO #=#5: > £
1 UBOOT_EN_B In/Out IERA LS GPIO1_1022
2 UART1_RX In/Out ILERAE S GPIO1_1017
3 UART1_TX In/Out IERAE S GPIO1_l016
4 VCC_3.3V Power EIR(VCC_3.3V) -
5 GND Power EIR(GND)

ARV IREESNTEDIREADT, M\%T&M’L AR T ZERELTLIEE W, 5k 6.39. CON2
BEIXI 5 ICRBULIARTYENRERRETY, 61300511021 FOEIAY T ZRET S
& 6.25.1.USB Y 7)1/51?@77‘7’9(Armad|llo 640 A)) Z#EmL U TZILaAYY—ILELTRE
RT3 ENTEXT, SEB-XH-A. S5B-EH 27 %155, EEMEIC & > Tld Armadillo-600 ¥

=N

V=X AT7yavir—Ity I\(’f‘]‘ﬂa%)@ﬁ#%ib&(&bi?‘@’( AT ayvT—ANOWiNZ

R U TWBERIFEFESEE U,

< 6.39 CON2 #8277 54l
gk A—h—
61300511021 Wurth Electronics
S5B-XH-A J.S.T.Mfg.
S5B-EH J.S.T.Mfg.
6.25.6.7. IR
22,3 eg— g1 21 Sk
2 628  3382P254x13> L8P
\ = . | 53 CON1
oi::::::::::::/f: ettt io]
THL
1 17 ° °
L
PR § I i EE—— | o)
[—
™ Tp)
% PEATGERZE ) % cone
D @
o] | ®
™ 5= 91 |9 ®
N <~ ‘ ® S ®
] X 1 THe °
2] T o
15 e
s 16
19
36’451 [Unit:mm]

6.153 WLAN J ViR, BT/TH A7 ¥ 3 YEY a1 —ILFRE

6.25.6.8. # 7> 3 VIR— RDFEHILT

WLAN JViR, BT/THA 7> 3 >EY 2 —)LIE Armadillo-640 @ CONT4(#EsR1 > 5 —7 £ —X)
D1EYHIS4EY, CONYUERA VY —Tx—RX)D 1 EVNS 24 EVICERLET, BERBESE
ICHENTEI DT, Armadillo-640 & WLAN OV R, BT/THA 7Y 3>vEYVa1—)Lid. EBAR—
HTEEL TS,
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6.154 WLAN OV, BT/THAZ7> 3 YEY 12— ILOEHILT
Q HBNINRY RTVVTTYyIv—, INBETY v —F(M2, L=6mm) x 4
O EEXAR—HYM2. L=1T1Tmm) x 2
© USBIOxI%*Fxvv”

Armadillo-640 CON1 (microSD X[ K)IC microSD 11— R %##&Ekd %
BRICIE. WLAN OV, BT/THAZY g YEYVa—ILZBRDOAT &%

WREUEI, AL TEX£HBIRUIIHES. microSD h— RAEFICHE

ASNBWREDRRAT, BMERRZRIITABEENH D FT,

EDUSB ORI TF vy T IE—EfRDH B E[EICWDAT I ENTE
Ft Ao D MIFEFTICEEWVWHZWD, +RICTHERD EERLLES
W

6.25.6.9. 7T F DHEHILT

Sterling LWB5+Z B9 2156, MIF 7 VT HFHBREBICKRD FT, PV FF+r—7I AR5 &
Sterling LWB5+ LD ORI Z IcERKLE T,

YT FRMMIIF T T FEESE 00(OP-MNT-ANT-MET-00)T Armadillo-640 D1 UiRICEE T
3 ENTFRETT,
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6.155 At 7 7 > 7 F DAL T(OP-MNT-ANT-MET-00 fEFH)

CON3 [CEEEINTWVWSD-SUb9 EYARIIDBEDLDICA T a v Ir—ANIGO 7 T FEEEE
HEEELVLTC PUTTEBEEIT DI EHABETT,

7 )
N—

6.156 AMG 7T F DAL T(A T a v Tr—ANMBDT v T FEEEEKRA)

BTOU—EXRT, A7V 3V Ir—AWIE07 T FEEEE%Z. D-Sub9

EYaAx 7 5DEDDICEETDZIENTRTY, FlllcDEE L TR,

'y h~—27% ./ BTO H—E X, [https://armadillo.atmark-
— techno.com/services/customize/bto] & SHEFR L FEE L\,

6.25.6.10. 7 —XDHEHILT

ATV VT —AHBOT VT FEELEEFEALIBA. BHITE TS Armadilo-600 ¥ U —X
AT a v —Z(BIEE)ICINGD B Z ENTTRETT,
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6.157 T —ZXADHEHILT

Q@ YvEYITRUM26. L=20mm) x 3

O Y7vEYIRUM3, L=12mm) x 1

®@ fhhl x1
6.25.6.11. U Z)LaA>yY—ILOERAE

DUZIILAYY =L ELBE. WLAN JViR, BT/THA 7> 3 >EY 1 —JL% Armadillo-640
@D CONQ [c#EEfxd 2. 16.25.1. USB U 7 ILE#T7 5 7% (Armadillo-640 FB), Z#EHRI 5 &
NTEFEH A,

INSDESHKEIEIWLAN VR, BT/THAZY3YEY2—I)LD CON2(LEA V5T —7 = —A)h

SEMAAETT, CON2ICb EYDEYAY T ZRETSHIET, 16.25.1. USB Y U 7 ILERT 57
% (Armadillo-640 )1 Z#ERIT 5 ENTEET,
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USB-Serial Adapter

ga2202022220: 00 @D

K6.158 A7 3 YEY2—ILOCON2Z>UFZIILIAVY—ILELTERY 3HEDERS

CON3 D D-SubQ BV ARV IDEDLDICA T3y r—AWEO7 T FEEEEEZEELTWS
BE. CONA(ITZIA VI —T =) 10 EYDEIAY T ZERESTZCET, YU7)LaAYY —
IWEUVLTERTZENTEEXET, CON4G 2FRITBBEIF. Y T7ILVORAT—T)LE D-Sub9/10
EYIUTIINERT—TILHREICRD £,

. ‘.I
R F

6.159 CON4 2> U 7)LAv Y —IL& U THERTY 3iHa DSl

7T FOEENTERIGEIE. Armadillo-640 @ CON3( Y7 A V5 —T7x—R)=>Y7)L3d
VY —=)LE ULTERT % E Armadillo-600 YU —X A7y 3 v —A(BIERE) ICANEEzTH, VU
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ZILAVY—ILEFEAT B ENFRETT, CON3 ZERT2EEIE. Y UFILIART—TILDBBE
ICIZDET,

'222323232:2:2:2:0‘ =l

6.160 CON3 Zz> U7 )La>vY—ILE LTHERT 255 DEFEH
6.25.7. &R LAN A A3 7>7FHEv b 08
6.25.7.1. HIE
IR LAN B AMS 7> 7+ y k08 (F. Armadillo-600 > —X WLAN JViR, BT/THA 7> 3
‘;f;‘ézj :%L@C_j%%kbi' W3 Ezurio #OEMR LAN/BT 3V REY 2 —JL Sterling LWB5+& G0 7 >~

& 6.40 EiR LAN B AMF 7> 7FEY bk 08 ICDWT

IR ERLANA M7 TFEY ~ 08

B OP-ANT-WLAN-08K

ty FAR 7 >~ 77 (WAND2DBI-SMA-2NB/OxfordTEC). 7> 7+ —7)L(—7)L& 100mm)
NS OP-A600-AWLMOD-20, OP-A600-BTTHMOD-21

BTOHY—EXRT, ¥T—7IKR60MM D7 VT F+ =TI %EERITBZ &
MAGETY, ATV TI—RABKOA TV T—ARO7 > T+ E
EEEBZERT2EEIE. T—TILDRHAHIC K DHTIRP. ERILAGWN

= ARV INNZRES Tz, T—TILR 60mm OF7 > 7+ —T7ILDER
ZERWUET, FlicO>ERLTE, Py h~Ny—2U 79/ BTOY—
E' X, [https://armadillo.atmark-techno.com/services/customize/
bto]z CHERL £E L,

6.25.7.2. 7T r—7IART I DHE
FoTFFr—7ILaART I, Sterling LWBS+ED ORI ZICERLET,
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X 6.161 Sterling LWB5+ DXV ¥ DIE

FU—7I ARV E. HIRAR(Q0609-0001/IPEX)ZERL TIRET 2. FTEEREGL
i@"o

HEiRBRIC KB H®RE
POTFT—=TIARITIDANYIN—ICY 2 X THIRKEEZ XS/ RIE, ORI FV2EEIEZ

58£2CLET, PYyTFHTr—TII ARV IDPERICTUFTICHR > TWS 2 & 2R L. EEICHEIK
/Dﬂ%}qab-t:]*7§%ﬁ“)\ big_o

SLIDE PUSH

6.162 FKRRRICL BV TFHr—7IL ARV I DEBRE

J/7_‘7"'7 TILART T EFERICH U TETLTHSBRAEL TS
A o D STcXFHRAET DL, IRV IBIBOREERD T,

FTEERS

PYTFTr—T7)EFEE, Sterling LWBS+ LD 7 YT+ ARV ZICTF VT FHr—7IOARI I %
Y hULET, BY MUCSRIRICESEN L, BIDNBWVWT EZERLET,
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6.163 7T+ 7—7IN ARV 5Dty k
ARV IDEYI—2EENSHU, AFVEVWSENTEHERBTT T,

6164 77+ 7—7)ARY 9 DRE
6.25.7.3. 7T+ —7IAXRT 5 DKRE

FUTFOT—TIARI IR T—TLAXRISEBADA L R ERIF B0, FIRAE
(90609-0001/IPEX) A L TREL T £ & L,

T=TIVARTIDA MY N—ICHcBETHRREZ XS RS, =7 IRI52FZ_Z
5E5ICLET, EREEBICHEKRARZ5IELFTARIFZHELET,

S50 T
6.165 HKRRRICL B 7PV THr—7IL ARV 5 DkE

BEIRBERNIEREEEICTIE EIFTLIEIWV, Maofch, BRI
BlE FIFe b UBa. IR IBEOREERD £7,
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6.25.7.4. IR

83
88

108

Reverse SMA Plug Connector
(Center Pin Is Female Pin)

[Unit:mm]

6.166 iR LAN A #4177 > 7+ 08 AR

1/4-36 UNS-2A
MHF 4L (20565-001R-13)/1-PEX

HEX.8

—HH

30
©
]
99

2,7 (187
11,3 100

[Unit:mm]

6.167 #&#x LAN A SMt13 7 > 7+ —7 )L 08 iR

ES
[Unit:mm]
6.168 #&#R LAN B A7 7 > 7 F BUD [FiFotis
6.25.8. fiMtiF 7 ¥ FFEESE 00
6.25.8.1. &
Tt ZEEY 5EETI,

6.169 A I 7> T FrEEEE 00 DAE
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PYTrFEEEEAFERT S E. Armadillo-640 @ USB ORI YEORUNIC T VT F2EET DT
ENTEET,

[ lecsesccsccsccsDE =i B

6.170 Armadillo-640 ND 7 > TFFEEEZEDEE
£641 MIF7>TFEEEE 00 IcDWT

At A7 Y FFEESE 00
RE OP-MNT-ANT-MET-00
2y AR 7 V7 FEEEE A K

RIFEADRL. AR—TiFEY McEFENREFA. FETHEFH LSV, Armadillo-640 N—Y v 7 EFI BREEY MCEE
nanl. AR—YTEEIT B ENTEET,

R 642 M3 7 T FEEEER 00 DAk

e 8%
RE 1.0mm

T—ANNDT VT FEEEENDERIZEIE. BTOY—EXZcHA

: A7 aV—AR/LO7 T rEEEEEIFESEETT, A7V 3y
<f2&

6.25.8.2. HILT

' 6.171. Armadillo-640 AND 7> FF7EELEOEE; OLSIE M3 DAL ERR—YT
Armadillo-640 DR URICEEL £,
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a7

Armadillo-640 #&~

6.171 Armadillo-640 \NDO7 > T FEEEEDEE

Q HB~NIRUMM3. L

=b)

mh

G
el
I~
BN

=8mm)

©® AXR—H (M3, L

BELET,

c

/

Tl DKD

FiE " 6.172. 7T FEEZEANDT VT F DE

7T
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6.25.8.3. FXIRK

7.5 9.0 2-M2 Tap
<
$ T T 2-¢32
(=) 4\ | M /
S AW /4
WY L/
< 9 o
h S \5\
3.4 17.2
-
6.5
Q %)
s 9%
[ o
N ©
T e
=l | | | | |
| I T T T CIE T
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