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DY TBEICHRITREARARZLH L TWET,

o vEMIc&Z/NN\y o7y THEETT, BHENBELTLWEEA,

[l N EREERER DHE DTS HFEE Ao

MLTE OBEREEH 80% DEEDEE BN ET,

WLTE HHhS 23dBm DEDEERD £,

34. 7Ov /7K

Armadillo-loT = ko x4 G4D7OvIN%E "™ 3.6. 7OV VK ITRULET, £k
JLEBMAD 7Oy oK% "X 3.7. 70y 7R (LTE EFILEMS) ) ICRUET,

LTE €7
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HPHBE

CON1

CON2

CON3

CON4

CON5

CON11

+
CON12

CON8

CON9

CON10

SD P usDHC2 |
(microSD) - 7
Ethernet2 |, N E(:}'frﬁgt P ENET QOS

) T ey "
osC

| res 25MHz

igabit ENET
Et(hReJT;)H < »| Ethernet |« >
| 25MHz
USB3.0 Host UsB1
(Type A) g
< PCle/UARTT/uSDHCT |
WLAN+BT | cro | GPIO 12c3 |
Module - 7| Expander >
(M.2)
SB 2-1
< - » USB2.0 usB2
USB 2-2 Hub »
GPIO/ECSPI1,2/UART3,4/PDM MIC/
. CAN1,2/125/12C4,5,6/PWM1,2,3,4
Ext.IF | e
(34+16pin)
ONOFF__
VIN
HDMI P HOMI |
(micro Type D) | v
LVDS(4lane)
LVDS
(31pin) . GPIO/12C4 |
MIPI-CSI1(2lane)

MIPI-CSI
() < GPIO | Level | GPIO |
b 1 Shfter [T v

NXP
Semiconductors
i.MX 8M Plus

Quad Arm
Cortex-A53
1.6GHz

Arm Cortex-M7
800MHz

RTC_INT/ONOFF

RTC

<
<

_, BOOT_MODE
<

VIN
Power Input1
<+ = ocDC (DC-Jack)
<= PMmIC
Power Input
(2pin)
—
3 24MH:z
=
=
== 32.768kHz
=
2GByte
, DRAM(32bit) | LPDDR4
- | SDRAM
10GByte
_, USDHC3(8bit) eMMC
« | Memory
12¢c3 | Secure
- "| Element
< UART1 »| UART/USE |« » USB_ Consol
(micro B)
_ JTAG >
< > JTAG
| PMIC_RST_B (8pin)
12C2 |
<« - RTC_BAT RTC Backup

(Battery Holder)

GPIO
<

BootDevice
Jumper
(2pin)

GPIO

User SW
(Tact Switch)

User LED
(¢ 3 Green)

Power LED
(SMD Green)

K36 7AvYIX

CON14

CON15

CON6

CON7

CON13

SW1

LED3

LED4

32



Armadillo-loT =~V x4 G4 BB/ =27l

HPHE

CON21 |3G/LTE Antenna

v

3G/LTE

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

GPIO/UART4/125/12C4

A 4

STATUS LED
(¢ 3.4 Green)

LED20

3.7 70v JK(LTE €T /LEMNS)

35 ANL—=IFNAZADIN—FT 12 3 VB

Armadillo-loT — ko 4 G4 ® eMMC OJ/X\—F 4« ¥ 3 V#ER%ZE "3 3.3.eMMC XEUT v 7,

IERULET,
#x33eMMC XEUNY S

JX— Ve NI A

TA

=%

1 300MiB rootfs_0O A/B7y77F—rDAE/N—T >3 >(Linux T—FRIL1AX—=,
Device Tree Blob, Alpine Linux rootfs Z &)

2 300MiB rootfs_1 A/B 7Yy 77F—rDBE/N—T « 3V (Linux T—XRIL1A A=,
Device Tree Blob, Alpine Linux rootfs % &13)

3 50MiB logs OJEEAHBN—FT 13>

4 200MiB firm 77—LOx7BAN—T1¥3>

5 8.95GiB app F7Vr—yavRAN—T1>3Y

Armadillo-loT =k x4 G4 D eMMC O T7—h/\—F 4 3V DOERK%E "X 3.4.eMMC 7—hk

IN—T 1> aviER IKRULET,

£ 34eMMC 7—hX—F 1 ¥ a VER
FARIFIA R PR LAz
/dev/mmcb Lk@boot0 31.5 MiB A/B 7y 7F—rDOAM@E
/dev/mmcb Lk@boot 1 31.5 MiB A/B 7y 77F—K~DBHE

Armadillo-loT “— k7 =1 G4 ® eMMC @ GPP(General Purpose Partition) DRz 3k 3.5.

eMMC GPP #B1 ICRUE T,

# 3.5 eMMC GPP ##E

TARITINA R 14X e

/dev/mmcb Lk@gp0 8 MiB Z14 Y ABREORE
/dev/mmcb LkOgp1 8 MiB FHO%EE,

/dev/mmcb LkOgp2 8 MiB TR,

/dev/mmcb LkOgp3 8 MiB I —H—%EE,
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4. Armadillo O EJRZ AN D HE]IC

4.1. #HFI5HD

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

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

FEELN,

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

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

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

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

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

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

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

HFERIEEAR nanoSIM(UIM 1 — R)DNBETY,

4.2. AR /BFREFRRREORERE

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

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

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

|

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

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

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

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

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

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

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

VMware &, FEFERAFARE CEEOEDHI S, BREFIBTRELREEDD

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

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

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

4.2.1.2. ATDE O 7 —H+A 7 ZBYS

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

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

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

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

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

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

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

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

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

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

Epc

B Frasvh

k-7
[ P

|0/ 4 @OATITIMEER

3. x2EfEg7 71 ILDZFER

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

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

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

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

4. xzFEME7 7L ORRFDIEE

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

ERE00

EE : C¥atde8-amd6d-20201224 tarxz

|c:.¥

atde & —amdf 4—

20201 224 tar¥

NAEENEE
ISR

LEBERE
LEET o

Arivig

o=t 404 - EEEER

AT - HERsmEd

3ot urBisET

Frl

AT

5. xz2[EMa7 71 ILDEHA
BRDMBERD FI,

FiResE
HbesiE:
I B
i

ER

4% RE C¥atdeB-amd64-20201224.tarxz

[elefeleies) HEtHa

000107 R

o IE;

-3

108 A

atde8-amdi4—20201 224 tar

Jiub 4505 FE)

—BFEF)

O X

QEE M
30MESs

-
AaT24 K

Fp2zll

6. tar 7—HAT T 71 ILDER

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

799 ULET,

C¥atded-amd64-20201224.tar¥
IR REE BRV ESREAYA) =M ALFH)

R T % B

B BB FAN JE- BE Ak B8

9 [ catdes-amdea-20201224.tar¥

2
[)fsides-amdea-20201224...

HMA ERER FRER
8517918720 2020-12-1013:24  2020-12-11 1831

vk

JANF-8

TPl

0/ 1 BOATITIMEER

7. ERFEDTTHER

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

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

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

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

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

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

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

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

[F] vmmarelog

0/ 15 BDF TSI MEER

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

1.

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

FRF D5 THERE

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

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

atde9-amd64-

vmdk
vmdk
vmdk
vmdk
vmdk
vmdk
vmdk

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

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

4.2.1.6. ATDE D&

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

x®4.1 1—HF—ZENRRXT—R

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

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

=

R —F—cGoUI 0T > %ETS

ZERFTEFEA
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atdeS-amd64 - VMware Workstation 15 Player

Playerl

e~ |- % 0K > 8 6 &

00
——
—

Hnol ALSMLVTT,
MEARELT. YRFLOBRBATEE YA, V27 LEBECEBLTIESY

X

ZDHFHIF.

mENEY,

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

REBFZUTIIRULET,

Player®) v | P - o,

Viware Workstation 15 Player

a

R

atde9-amd64

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

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

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

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

4.22. MO A UHET /N1 ADERA

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

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

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

R 4.2 BMERERRICER T 5D A LATRET /N1 R

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

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

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

PFUT—av EEEY A 128138 1334 & @ O

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

JO00552d

B anuzyro-ome

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

atmark@atde9: ~

2 Wl stmark@atded: - L1

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

F®43 VU T7IIBERE

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

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

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

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

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

X 4.4 minicom DEE

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

ZEIRLTL 2SN,

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

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

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

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

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

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

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

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

usb 2-2.1: SerialNumber: 6a9681f80272eb11abb4496e014bf449
usbcore: registered new interface driver ushserial generic
usbserial: USB Serial support registered for generic
usbhcore: registered new interface driver cp210x
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10.
11.
12.

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

Armadillo D&ER%E AN H1IC

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

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

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

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

;F_

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

NRRENKT,

o [Comm Parameters]---—------- +

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

9600 Odd
38400 Mark
115200 Space

moow >

o ==
<<c d4wmwog
codOoO o1

Stopbits
W: 1
X: 2

0 o
ki

Choice, or <Enter> to exit?

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

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

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

DREME) 2ZRU TS,
Current: 115200

XL XF‘yjt‘\yF
T— 9E AUL ¢

4.8 minicom ¥ Y 7 J)Lik— k DREE

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

QF—ZHWL T,

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

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

4.9 minicom &&=

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

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

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

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

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

Leave without reset? |
Yes No |

+ —_——+

1
+

X 4.10 minicom #& T &2

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

43. A —Tx—ALALAFI b

Armadillo-loT =~ 24 G4 DA VI —T 1 —RALATIRTT, BA VY —T T —ADEBRER
EHEERLTLLIEE 0,
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Armadillo DER%Z AN 3Rl

LELC

JP

Cco

COND CONTO SE

ON12

ON11

ON15

CON2 CON3 CON4

CON6 LED3 CON14 SW1

H411AvT—Tx—ALA47 TN (5F—XAIR)

| | | |
P o

| coNe () ®
| | | | (o] ILEDS SW1

CON2 CON3 CON8 CON4 CON14

CON1

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

BEBES A9 —T1—R% AR &5E

CONI1 SDA>YF—Tx1—2R microSD XA ~ -

CON2 LAN A > % —Tx—2R2 RJ-45 3% % -

CON3 LANAv9—7xz—2 1 RJ-45 1%%5 % -

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

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

CONG6 UsBavy—Jl4v9—7xz—2X USB micro B %47 % -

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

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

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

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

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

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

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

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

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

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

SW1 A—H—=AvF YUK YF -

LED3 1—+—LED LED(#&®. ¢3mm) -

LED4 EIR LED LED(fx&. HELR) -
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Armadillo DER%Z AN 3Rl

HRES

A9 —Tx—R%

i

=

SP1

M2 BRAZ v R

ANR—H—(M2, L=2.45mm)

kA FRAEFTHICEFDZERTHD. REROFBRAIELEHZRILTZHDTEH D EA,

K413 4>9—T—XLA 7Tk LTE EFIL(T—ZXAH)

LED20

K414 4>9—Tx—ALAF7 VK LTE EFI)L(7—XEH)

K45 1>9—7 1 —RAAR

HEES A9 —T1—R% R BE

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

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

liEkEFRIERAEEFRICEFTZERTHD. EROBIRAIELBERZRILET 25D TEHD £ A,

4.4. EwmITE

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

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

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

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

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

YE2ER PC

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

Ethernet 7 —7 )L

microSD #1—RK

© 0 06 06 6 600

USB XEU
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Armadillo DER%Z AN 3Rl

O F+R7LAHDMI X
® HOMIs—7IL

=

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

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

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

K 4.16 COM7 h'5&a LU TWBIREE

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

v & PC-0118
6 Bluetooth
- @ USBIRIH IR-Jv-
i A-FrroAhBLUEA
@ 5
F--F
& Jypar-4-
W YIUE EFA, BLUS-L IV D5
BB v2A7LFA
B v£1UF1 FIHR
B yoror7 k- k
B v7ro17 7142
- TAAT F217
0 712711 79T 5~
@ Ry k7= PHTH=
P 1Ty
k1YY 1F-II1A T A
¥ o7-L17
O Jovyy
v i -k (COM £ LPT)
@ Bluetooth UV 7EADEEIUTIL (COMS)
@ Bluetooth U7 EZBOFEIITIL (COMY)
i Silicon Labs CP210x USB to UART Bridge (COM7)

=TT T

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

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

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

vy VINDA—=T>, Ya—hk&lF

ﬂlf#—7y1tmyvyNEymyvymv7vh%§ﬁbTmm
VWIRRET Y,

iir&a—hjtuyvyNEymyvvavvh%EﬁbTMé
IRRET T,

46.viTT 4 Y DERAE

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

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

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

4.6.1. vi DEH

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

[ATDE ~1# vi [file]

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

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

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

avvR B

i

a

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

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

If AAEEEEEZ OFF (C

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

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

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

H—vIL
Armﬁ [lo

laja<woR
ANRaGIE

lja<wok
ANBREE

BK4.21 AAE—RICBITIZIYY ROEHA
vi TOXFHIER

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

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

4.6.3. h—VILOBE

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

VR EhfE

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

4.6.4. XF DOHIER

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

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

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

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

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

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

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

5.1. &

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

BICL> TEBE-RMDPIE(ELET, FULIE T13.2.14. JP1(EET/N

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

WTFIcEEA T 0flZRL XTI,

U-Boot SPL 2020.04-at7 (May 21 2022 - 11:21:55 +0900)
DDRINFO: start DRAM init

DDRINFO: DRAM rate 4000MTS

DDRINFO:ddrphy calibration done

DDRINFO: ddrmix config done

Normal Boot

Trying to boot from BOOTROM

image offset 0x0, pagesize 0x200, ivt offset 0x0

NOTICE: BL31: v2.4(release):lf-5.10.y-1.0.0-0-gba76d337¢956
NOTICE: BL31: Built : 11:08:22, Apr 6 2022

U-Boot 2020.04-at7 (May 21 2022 - 11:21:55 +0900)

CPU: i.MX8MP[8] rev1.1 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 26C
Model: Atmark-Techno Armadillo X2 Series

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

WDT: Started with servicing (10s timeout)

MMC:  FSL SDHC: 1, FSL SDHC: 2

Loading Environment from MMC... OK

In: serial

Out: serial

Err: serial

Bui ldInfo:
- ATF ba76d33
- U-Boot 2020.04-at7

first boot since power on

switch to partitions #0, 0K

mmc2(part @) is current device

flash target is MMC:2

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

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

Hit any key to stop autoboot: 0

switch to partitions #0, OK

mmc2(part @) is current device

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

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

Starting kernel ...

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

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

[ 2.624095] imx6g-pcie 33800000.pcie: unable to add pcie port.
OpenRC 0.44.7.10dab8bfb7 is starting up Linux 5.10.117-r0 (aarch64)

* Mounting /proc ... [ ok ]

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

* /run/lock: correcting owner

% Caching service dependencies ... [ ok ]

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

[ ok ]

% Mounting security filesystem ... [ ok ]

* Mounting config filesystem ... [ ok ]

[ ok ]

* Mounting fuse control filesystem ... * Mounting /dev/mqueue ... [ ok ]

[ ok ]

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

* Mounting /dev/shm ... [ ok ]
fsck atlog | * Checking at-log filesystem /dev/mmcblk2gpl ...udev | * Starting
udev ... [ ok ]

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

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

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

root | * Remounting filesystems ... [ ok ]

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

U-Boot 7OV 7k

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

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

first boot since power on

switch to partitions #0, 0K

mmc2(part @) is current device

flash target is MMC:2

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

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

Hit any key to stop autoboot: 0

u-boot=>

2. A1 Y

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

r9.7.2. SWU A X—YDER) DFIET initial setup.swu Z#@HAE Uk Armadillo @ Trooty.
Fatmark, 1—%—I(Cld. initial setup.swu fERBFICAA LI/ R T —RMNBESNE T,

initial setup.swu ZEA LA WES. Trooty 1—H—Z#EIOS A VEIC/SAT—REAHETIC
HUWIKRT—REREINET, Tatmarky 1—H—(&, DERETEOYIShTWET, 00Oy
U ZBBRT BIci3. Trooty 1—HY—TOY 1>~ U. passwd atmark IX > RT Tatmark; 1—H—
IRAT—RZFRELTLEEL,

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

1. root TOZ1 Y
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EANRA T —RZZEBULEY,

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

Retype new password: €9
Welcome to Alpine!

Q@ HFULWIRT—REAHALET
O FLWIRT—REBAAULET

2. atmark TOZ1 >

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

armadillo:™# passwd atmark ‘,

New password:

Retype new password:

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

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

armadillo login: atmark

Password: 9
Welcome to Alpine!

Q@ atmark I—H—D/)XRXT—RZEEITYV R, 19.7.2. SWU A X—IDERR) ZERLES
BICIFAETYT

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

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

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

[armadillo ~]# persist file /etc/shadow

persist_file AY > RICET S5 79.8.2. overlayfs & persist_file
IC2WT) Z2ZRULTLIEE W,
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5.3. iR TH3E

ZEIIRT I BIHEIE. RD LS I poweroff Y R%EEITL. reboot: Power down; &FRR
SNEOZERUVUTHSERZYIMLET,

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

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

| * Stopping busybox syslog ... [ ok ]

over layfs | * Unmounting /etc ... rngd | * Stopping rngd ...podman-atmark | =
Stopping Start podman containers ... [ ok 1 [ ok ]

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

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

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

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

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

[ ok ]

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

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

localmount | * Unmounting loop devices
over layfs | * Unmounting /home ... localmount | * Unmounting filesystems
localmount | * Unmounting /var/tmp ... [ ok ]

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

Localmount | * Unmounting /var/app/rollback/volumes ... [ ok ]

localmount | * Unmounting /var/lib/containers/storage readonly ... [ ok ]
localmount | * Unmounting /var/log ... [ ok ]

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

localmount | * Unmounting /home ..

% in use but fuser finds nothing

Localmount | [ 1]

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

localmount | * Unmounting /etc ... * in use but fuser finds nothing
Llocalmount | L1 ]

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

The system is going down NOW!

Sent SIGTERM to all processes

Sent SIGKILL to all processes

Requesting system poweroff

[ 62.855146] imx2-wdt 30280000.watchdog: Device shutdown: Expect reboot!
[ 62.862470] reboot: Power down
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halt ¥ Y R TR T S 72154&. Treboot: System halted; &EFRRIh
TH 5K 128 M. Armadillo (FBEINICEREL X T, BEERICKT S
B 3HIcH poweroff AX Y REFIBL TSI,

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

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

VTIUBICEZSNICERDKRITBENICERZHBIRALLEE. BIR
—TYANTFENT EFULBVWEOIHEREGORAELZDET,

\I
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Ei :l__:U{_—Eﬁn‘

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

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

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

7y h~¥—9772 ./ Armadillo Y ~

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

6.1. BARME IR

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

BARGDEHROFUWFIRIZUTO URL 2SR S0,

Armadillo-loT G4 BAS mE %

https://armadillo.atmark-techno.com/armadillo-iot-g4/register
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7. ENERESE TR

ARETE. N\—R7 7 OEEHERICERTZ2IVY RPZOETFIRICOWTHALET,
N=R7 7 OEFEBUADENDOITY Y RPFIRICOWTIE 9. Howtoy Z2ZRUL T LS,
71. Yy NT7—7

ZITIERE RYMNT—VDRETEICOVWTHBLET,
7.1.1. EZRAgERRY KT —7

Armadillo-loT &"— k2 41 G4 |, 2 DD Ethernet IR— MHEHINTWET, Linux Sk,
N2 ethd . ethl CRZZFY,

RTIVRXYRNT—DEXYRNT—=IFTINA R

Xy hT—7 XY RNT—IFTINA R HERORE
Ethernet eth0 DHCP
Ethernet ethi DHCP

eth1(LAN « ¥4 — 7 = —Z 2)I& 10Mbps(10BASE-T) IC JEX IS T T,
10Mbps TEEETSBAE. LANA V¥ —T 1 —ZX OLAN 1 v 45 —
71— N)EHALLEI W,

7.1.2. 2y NT =V DREAE

Armadillo-loT =k 7 x4 G4 TiE. BED Linux VAT LERK. RYNT—0A4V5—T 11—
ADFKRTE L NetworkManager ##EA L £9, NetworkManager [ RXTDOXRY NT—U %R EE IR
23>V EULTEEBUEXT, AR77aVicE TEDLSICRY NT—=IOANERIT DH1. TEDLKSIC
XY NT—=U%ZERT DD ZFLiBR L. /etc/NetworkManager/system-connections/ ICIRFL X T, &
oo 1D2DOFNARCHUTEROOARI Y a Vv EREFEITDIEEAETIN. 1 D2OFT/N\ARICH LT
BWlIcTEZOARI Y aVIF 1 DEIFTY,

NetworkManager (&, ¢ ®D /etc/network/interfaces Z{E > e REAEHHR— M L TWETH,
ARETIE nncli ZAWEHEZHMTBNULET,

7.1.2.1. nmcli IEDWT

nmcli (& NetworkManager Zi&{E9 27DV R4 Y —)LTT, K 7.1.nmcli @YV R
2%, [ nmcli DERXZERULET, cDZEMNS, nmeli (& THATI 27~ (OBJECT) EWSHDHTE
LU, Fh2Z2NOATY I/ ML TIYY R (COMMAND) 28179 %, EWSERXTIOYY R%E
ANTZBZENDMIDET, oo ATV M ZENZNIC help PAEEINTWRZEE I INSHEH
BnEd,
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nmcli [ OPTIONS ] OBJECT { COMMAND | help }

7.1 nmcli @YY RERK

7.1.3. nmcli OEERRRFEWLS

ZZTHE nmeli @O, ERNREWVAZRALET,
7.13.1. A7 vavo—§

EFINTVWBRIARI VI VO—BERERTDICIF. ROLSICIVY RERTUET, [

[armadillo “]# nmcli connection

NAME uuID TYPE DEVICE
Ifupdown (eth@) 681b428f-beaf-8932-dce4-687edbbae28e ethernet eth®
Ifupdown (ethl) 7b635ed6-2640-7ad8-675d-744db12dd9fa ethernet --

K72 ax7v3>v0—§
KnRENTc NAME [€2WTid, MU [ID] EUTHIAY 32 &N TEXT,
7.1.32. AR 3> OFERE - FHE
AR avzeEIMET BICE. ROLSICAVY RZRTLET,

[armadillo “]# nmcli connection up [ID]

M73 %73 >oEML
Ax7 v avEEMELTBICE. ROLSICAVYREEITLED,

[armadillo “J# nmcli connection down [ID]

K74 A% a>0EME
7.1.3.3. ARV >3 > DER
AR aVEERTBICIE. ROLSICOATY REERTULED,

[armadillo “J# nmcli connection add con-name [ID] type [type] ifname [interface name]

X 75 27> a>vDER

(D] ICixIXI7>¥ayDEE(EER). [type] ICl& ethernet. wifi & W fcERY 1 7.
linterfacename] ICIE1 V7 —T7 1 —RE(TNARA)ZAHULET, chlT kD /etc/NetworkManager/

1 nmcli connection show [ID] IE&>T. KD EHMLRBERERRIZIEHTEET,
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system-connections/ [C[IDJOZFTIARI 3V T 7 AIDMERESNE T, CDOT7AI)%Z Vi BET
WEL. ORIV aVEBEISIEHHHETT,

Armadillo-loT —h DU x4 G4 ZBEHLICESICARI VIV T FAIDEITLERDLRVWED
I, persist file IV RTKHILT 2RENHDET, persist file ATV RICEIT 25T M9.8.2.
overlayfs & persist_file [cD2WT) Z2BL TS,

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

7.6 ARV 23>y 7 71 ILDxKHEL

AlD Armadillo-loT '— kD x4 G4 S ARI V3V T 7 I)L%EIE—

/ ULieigald. X737 710I)lDIIN—Z v 3% 600 ICERELT
<12&E W, 600 I[CEZTEH. nmcli ¢ reload ANV RTOAXIYaV T 7
1IN ZzBEFALET,

[armadillo “J# chmod 600 /etc/NetworkManager/system—connections/< %%
avIivAILE>

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

[armadillo “J# nmcli ¢ reload

SWU M A=Y ZFERALTARI VIV I7AINDT Yy 77— N ET55E
. sWwu A XA=VcESHZARI 3V T 7AILDIN—Z v 3% 600
ICERELTHS, swu M X—IZER L TLIEE W, 7y 77— NETH
IClE swu A X—=—IERIED/N\—Z v g Ui cshdizé, Lo
YV REFTFIBIEFFRETT, swu 7 X—JICBELTIE 79.7. Armadillo
DYITRNDT7HETYIT—RT3B) 2#SECLTLLEEL,

7.1.3.4. AV ¥ 3 > DHIER
ARV avHEHIBRYTZICIE. ROLSICAVY REEFTLE T,

[armadillo “J# nmcli connection delete [ID]

7.7 ARV Y 3> DHEIER

Zhic kD /etc/NetworkManager/system-connections/ D AR gV 7 7L I)LEERICHIBEINE
T, ARV aVDERERREIC persist file ANV RTxEMLT IRENH D ET,

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

7.8 AxXV 23> 7 74 LEIBRKE DXL
7135 BEEIP7 RLRICKRET S
'R72.EEIP7RLARES ORBICKRET 22, 79 EEIP7RFLARES ICRLET,
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RT2EEIP 7KL ARES

BHE BE
IP7RLX 192.0.2.10
NATR 24
FIAINT =D A 192.0.2.1

[armadillo “]# nmcli connection modify [ID] ¥
ipv4. method manual ipv4.addresses 192.0.2.10/24 ipv4.gateway 192.0.2.1

H79 EEIP7RLAKRE
7.1.3.6. DNS H—/\—% €I 3
DNS H—/\—%$EET 20l%. "X 7.10. DNS H—/\—0DiEE, ICRULET,

[armadillo “]# nmcli connection modify [ID] ipvé4.dns 192.0.2.1

7.10 DNS ¥ —/\—D#EE
7.1.3.7. DHCP ICEREY %
DHCP ICREY 261%. "R 7.11. DNS H—/\—Di5%E,) ITRLET,

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

7.11 DNS #—/\—0DfEE

-ipvd.addresses DK DIC, 7ANT A ZDFEHEIC "-" T35 & THK
/ EUEEZ7ONXT 1 ZHIBRITZZENTEET, RIEIC"+" 2D ET
ZONKT 1 ZBIMT B ENTEEXT,

7.1.38. X7 Y a vDEEZRKRT S

BN TWES ORIV a Vv EBELGE. hESITRBIELEIRIYa v EBEEGMIELL TL
feE L,

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

7.12 ARV 3 Y DIEIEDKIR
7.139. FNNA1 XAD—F&

FINA ZAD—E(T/INA R&, 7147, R, ML ARI IV aV)&2ERIT 3ICE. kRDLSICavy
REETULED,
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[armadillo “J# nmcli device

DEVICE TYPE STATE CONNECTION
eth0 ethernet connected Ifupdown (eth0)
ethl ethernet unavailable --

lo Lloopback unmanaged o

K713 FNAAD—E
7.1.3.10. T/\A X D

TINA ABZERT DICIE. ROLSICAVY REERITLE D,

[armadillo “J# nmcli device connect [ifname]

7.14 FINA X D¥Ef

TINA ZZEHR T BICE. BRLESELTWBT/NNA RDOBHBZRIRY

/ 2 aVHWETY, "Error: neither a valid connection nor devicegiven"
EWS Xy tE—IMNKRRINIHFEICIE. nmcli connection RE TER
BOAXRT 3B ZHERL TSN,

7.1.3.11. Z/IXA 2D YI#T

FINA A=Y BICIE. ROLSICAVY REEITLED,

[armadillo “J# nmcli device disconnect [ifname]

7.15 /X1 ZDYIMT

7.1.4. B LAN OEinzHERIT 5

Bk LAN TEBICBENTENMERLE T, REZZEEULBE. BIEBELAVF—T1—R%
BEAWELLTILEE W,

RAUxRyY NT—UARICHDBEHKZEE PINGBEZITVWET, UTOHITIE, @EHKD 1192.0.2.20,
EWSIP7ZRLAZF > TWBEEELTWET,

[armadillo “1# ping —¢ 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 ———
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3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = 1.633/2.110/3.056 ms

B17.16 % LAN @ PING #EF

TORERE LD, Xy hT—TBEICER LAN MERSNRWEE
DBHDET, REZLIHERL TLRIW, BERICHER LAN OEEGHER
z3 2%E1F. BRLAN DO Y5 —7 1 —XZ2\EEL TS W,

/ B8 LAN BADA > 5 — 7 1 —ZDEMES NTWBHBAE, L—F 1>

7.1.5. 3G/LTE
AZETE. Armadillo-loT '— kv 1 G4 [LE#ENTWS 3G/LTE €Y 2 —LOEAAEIC DL
THBELET,

Quectel & 3G/LTE @F€> 12—/ EC25-J (& R OE/KDDI/Y 7 kXY
JENZTNOEEERESRZT T UL TVWET,

=

7.1.5.1. 3G/LTE F— 7 @EREZITSHIIC

3G/LTE 7—7@EZFIAT 5ICE. BEFEELOIZNHILETYT ., ZNRKICBEETEELSES
Enfc nanoSIMUIM 1—R) & APN BB ZZEfmL X T,

ICBAL Tk, Armadillo ¥ k@ TArmadillo-loT '— k7 = 1 #{ERE

If Quectel & EC25-J BEHET /L TOEBERILEH nanoSIM (Bl ~7 5 V)
HEHSIM—E, ZRERIZIN,

Armadillo-loT ¥ — kU =z 14 BEHEREH SIM — & [https://
armadillo.atmark-techno.com/howto/armadillo-iot-tested-sim]

Armadillo-loT “— kT 1 G4 OERIIIESNTWS I EEZEFRLT
M5 nanoSIMUIM 11— R)ZED 7 TL FEE W,

n ABBIE. nanoSIM 20Oy hEEBHULTWET,
Z#E /microSIM 1 XD SIM 1i— K% nanoSIM 1 Xichy kU7Tcd

D, YA XDERZDHDZFERT S E. nanoSIM X0 v kD EfET 5 R
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HERDET, InSZERBULARBNKIEL I5E
Ho THRILEBANEBD KT,

(& RELAAEIAT

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

APN OREZTIICIF. RICRIIBWRDIBETT,

- APN

C AT

- JXRT—R

. WEFAHT(PAP E7zid CHAP)
. PDP Type(IP ® &% R— )
7.15.2. 3G/LTEDOAXRV > a V= ERT S

% 7.3. APN BEREREN) OABICKET 26z & 7.17. 3G/LTEDART ¥ 3 » DIERL

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

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

RTABEEI 12— ILORYNT—IFTINA X

BEEY2—)

RKYKIT—=IFRAR

Quectel & EC25-J

ttyCommModem

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

Connection

" gsm-[wwan]’

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

ARV aVREZKEILT S

7.17 3G/LTE DXV ¥ 3 Y DIFE

[Cix. AToOXYYREAALTLIEES W, BEZK{LT B &

Armadillo BN ICBEINIC T —YERZITOLDICRD ET,

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

MHESNTIT DT,

M 7.17. 3G/LTEDART Y a DRI AANBOXAyE—ITERENLT 7

I BEER U ETKRELEERS 22 UL,

[armadillo ~

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

7.18 3G/LTE @R ¥ 3~ DERE DKL
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BERERTTE

7.1.5.3. PAP BELZEMIC U 3G/LTEDOIXRY ¥ 3 v Z2{EHd %

3G/LTE DAXRT T3 /@nuuﬁﬁ_t & T7#J)L kT CHAP |

CRESNTWEY, PAPREEZER

cLiedxvyayvzERd2%a1F K 7.19. PAPRitZzEMIC U 3G/LTE IR 7 ¥ 3 > DIERL

Eﬁ?ﬂ?yp%iﬁbT<ﬁémo

ppp. refuse-pap false

[armadillo ~1# nmcli connection add type gsm ifname [wwan] apn [apn] user [user] password [password]
ppp. refuse-eap true ppp.refuse-chap true ppp.refuse-mschap true ppp.refuse-mschapv2 true

B17.19 PAP RBEEZEMIC Ufc 3G/LTE X7 > 3 Y DIERL

9TIC 3G/LTE A7 ¥ 3a v = EBEH»DIHE
L. T& 7.20. 3G/LTE €Y 2 —LIEA{LFIE,

[EaAx7 Y3 VREEHIR
ICRTEY 12— ILEIEE>1E

zRMUB&IC, T’ 7.19. PAP SBEEZB*IC Ui 3G/LTE XTI ¥ 3>

DYER ZRBL TS L,

7.1.5.4. 3G/LTE €Y 2—I)LDO#IHAL

SIM A—RZANE KTA_IZT\\ Kfcld T7.1.5.3. PAP REEZ2BICUTc 3G/LTED IRV ¥ a vk
B9 %1 ZXEIBERICIE. X 7.20. 3G/LTE €Y 2 —ILHIEEFIR) ICRTEY 2 —IL{HAEZ R

LT IEE W,

[armadillo “J# rc-service connection-recover stop ‘)

usb 3-1.2: USB disconnect, device number 3
option 3-1.2:1.0: device disconnected
option 3-1.2:1.1: device disconnected
option 3-1.2:1.2: device disconnected
option 3-1.2:1.3: device disconnected

option 3-1.2:1.0: GSM modem (1-port) converter detected
usb 3-1.2: GSM modem (1-port) converter now attached to
option 3-1.2:1.1: GSM modem (1-port) converter detected
usb 3-1.2: GSM modem (1-port) converter now attached to
option 3-1.2:1.2: GSM modem (1-port) converter detected
usb 3-1.2: GSM modem (1-port) converter now attached to
option 3-1.2:1.3: GSM modem (1-port) converter detected
usb 3-1.2: GSM modem (1-port) converter now attached to

connection-recover| * Stopping connection-recover ... [ ok ]
[armadillo ~J# rc-service modemmanager stop (2]

modemmanager | * WARNING: you are stopping a boot service
modemmanager | * Stopping modemmanager ... [ ok ]
[armadillo ~1# ec25-clean-reset (3,

0K

0K

optionl ttyUSBO: GSM modem (1-port) converter now disconnected from
optionl ttyUSB1: GSM modem (1-port) converter now disconnected from
optionl ttyUSB2: GSM modem (1-port) converter now disconnected from
optionl ttyUSB3: GSM modem (1-port) converter now disconnected from

usb 3-1.2: new high-speed USB device number 4 using xhci-hcd

ttyUSBO
ttyUSB1
ttyUSB2

ttyUSB3

ttyUSBO
ttyUSB1
ttyUSB2

ttyUSB3
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[armadillo “J# rc-service connection-recover start ‘)
connection-recover| * Starting connection-recover ... [ ok ]

7.20 3G/LTE €Y 2 —/LHIH{LFIR

BERY—EXEZELELET,

ModemManager =1L UL £,

TV 1LY IBEEERITLE T,

aAvY =i LA DERREN., EV1—-ILOBEBZHEZEZIC. BERY—EXZEHLET,

(o)

=1k U7z ModemManager & 3G/LTE £ 1 —I)LEHREHNICHELH
LEIDT. FHTORENIAETY,

7.1.55.3G/LTE ARV Y a3 v ZMHIT D

3G/LTE A7 3 Y DIERER VR ELFRICHEEZ I Ic ORI avaEIT5ICE. X7.21.
3G/LTE@ARV Y a Vi) KR ANV RZETUET,

[armadillo “J# nmcli connection up gsm-[wwan] up
Connection successfully activated (D-Bus active path: /org/freedesktop/NetworkManager/
ActiveConnection/x)

[7.21 3G/LTE®AXRY ¥ 3 VHEIL
7.15.6. 3G/LTE Dkt zMHRT 2
3G/LTE TERICEBENAIENZHEL £T,
& 7.22. 3G/LTE @ PING B5@H#,) KRS ANV RT, ZYRY—0UFTU /D Web H—/\—&

PING@BEZ1TWE YT, VPNEEZFRI ZHREAM VY —X vy MNMIERTELRWESIE. Xy NT—7
ANOBEHERICTEABZTLLIEI L,

[armadillo ~]# ping www.atmark-techno. com

7.22 3G/LTE O PING E:@H:R

IC 3G/LTE PMERS NARVEEN S D XTI, HERIC 3G/LTE DHEERhER

/ 3G/LTELAN D ORI Y a v EMMEE N TWBIEE,. XY NT—2&(E
%9 Bi5E1E. Bl 3G/LTELMNDO ORI Y3y E2EMEL T IZE L,
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7.1.5.7. 3G/LTE ARV Y a3 v Z2YKT %

3G/LTE A7y a>z=Ykrd sicld,. "X 7.23. 3G/LTE A7 v a>=Yd 5, 9 IV R
#ERTUET, 3G/LTE Ax 7y a v =Y d %a1lc. 3G/LTE BiEfRT—EXE2E1LE LRV & BERE
WEBNRITEINZE, BRIICELEUVLEY,

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

[armadillo “J# nmcli connection down gsm-[wwan] 9

7.23 3G/LTE ORI >3V Z=YHI 3
(1] 3G/LTE BEHmY—EXZEILELET,
(2] 3G/LTE Ax7 ¥ a>vzilLET,
7.158.3G/LTEQOIRV Va3 VvREZRET DHBEDETEER
3G/LTE DR EIFEEH %= nmcli connection modify Y > R TiRET %156, /(X T7—RBEENY Y

%9, "X 7.24. nmcli connection modify A~¥ > KT 3G/LTE OD/IXAT7L—X%Z®ET 3, I
AT IAVY R EFETU, HE/NRT—RZEEREL TV,

[armadillo “J# nmcli connection modify gsm-[wwan] gsm.password [password]

X 7.24 nmcli connection modify A~¥ > R T 3G/LTE D/XR 7L —X%RET S
7.1.5.9. 3G/LTEBEHT—EX

3G/LTE B#EfRYT —EXE. 3G/LTE 07— EHROINEZEHNICERL. YIMZRE UEEIC
BEmRZT>T—EXTY,

SIM A—RHEAZINTE D, NetworkManager ([CE#7% 3G/LTE ARV 3 VY DERENTNTW
&E, PEARETIX 120 Mc—EIARI Y VY DREEERLET, A 73T SIM H—RDER
FEMNTERVWEZIC Armadillo DBEEHZEHET DI EHABETT,

AR a UHEMICE > TWBIEE, YRR EHEL ORIV a Vv EBHICLET,

AR a VBN EMCTE > TWBER. FEDIEILIC PING ZETU%EY9, PING I Z—IChhofce
ZURTREEHTEL, ORIV aVOEML - BEMEEITSETHEEREEBLET,

AXT 2 a v OEML - BMLICL2FERZEEL TH PING NI Z—ICR 255G, BROAY
AT7FflE 3G/LTE EV2—ILDBRZAY - ATV XL (BERZEMLET, EE5ZXMIT D
MMIRET 71 )LD WWAN_FORCE_RESTART_COUNT (Z#&kF L £,

WWAN_FORCE_RESTART_COUNT H#JHAfED 10 THBZE. 1 n5S Q BHIFERDA Y - 7T7
ZEMU. 10 EHE 3G/LTE EVa2—ILOBRAY - AT7ZEML X T, ZNLED NG M HE.
B 10 Blic—E 3G/LTE EYVa2—I/LOBRAY - AT ZEXEBLE T,

TIBHEERETEAY —EX BN LS N TED., AT LERFHFICH —EANBENICHBINET,
PING #3179 %%B5cld. #¥HRETILT "8.8.8.8" T9, CHIEDIREICEDLETEET 71 )L (/etc/
atmark/connection-recover/gsm-ttyUSB2_connection-recover.conf)Z BEZE L T &L\,
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BREZTFAINOHEEZ "R 75 BERY—EXARENIA—F—) LRLET, BHEICTHU THREE
EEBELTLLSE W,

K75 BERT—EARE/NTA—F—

RTA—5—% ZIHAfE R ¥
PRODUCT_NAME - WEZ A/
CHECK_INTERVAL_SEC 120 EEREHA(70) )
PING_DEST _IP 8.8.8.8 OxRT Y 3 VIRREREFERF PING =145t aJ
DEVICE - XY NT=UFNA % Gl
TYPE - XY NT—=0547 1]
NETWORK_IF - XY NT—=U/F £ Gl
FORCE_REBOOT FALSE TRUE ICERET D& PING B@F v 7 NG BF a]
Armadillo ZHBEEILE T,
REBOOT_IF_SIM_NOT_FOUND FALSE TRUE [CERET B & SIM ZiRHE TE R WEFIC aJ
Armadillo ZFB#EE UL £,
WWAN_FORCE_RESTART_COUN 10 PING ZE@BfERZHRE L EEBER CABLUILHEEE aJ
T TLOBESNZEETLE T, RELLBIEITHE RV
BE . BREOAT - AVERDH T 3G/LTE Bl
HEHHET,

REZF7AI (/etc/atmark/connection recover/gsm-ttyUSB2_connection-recover.conf) Z &
%, EERRZAKGLT BICE "X 7.25. 3G/LTE BEHY —EADREEZ XHiLd 5, [IRIT AV
YREERITLTLLIEE W,

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

7.25 3G/LTE BT —EXDOREEE XKiRILT S

3G/LTE BEHY —EXDREZER T 5IciE. 'K 7.26. 3G/LTE BEHY —EXDREZHER T
%1 ICRTANVY REEITLTLLEE W,

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

X 7.26 3G/LTE B#EHY—EXDREBEZHERIT 5

3G/LTE BEmY—EXZELT BIciF. "X 7.27. 3G/LTE B —EXZFELT S, [CRFTIAV
YRZERITLTLLIEE W,

[armadillo “1# rc-service connection-recover stop
connection-recover| * Stopping connection-recover ... [ ok ]

7.27 3G/LTE BT —EXZELET S

3G/LTE B#Em—EXZBB T 5icld. "X 7.28. 3G/LTE B¥Emt—EXERKBT 3, RV
YREEITLTLIESI W,
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[armadillo “]#f rc-service connection-recover start
connection-recover| * Starting connection-recover ... [ ok ]

& 7.28 3G/LTE By —EXZRMKI 3

IMBICIERREZERNIT I —EXAEZEEINDI LR EDERTIEED 3G/LTE BiERY —EANTRE
Rigae. "™ 7.29. 3G/LTE BiERY —EXAZEMICT 2, IR FIETHERY — E X & KiGHICER
[CTEXT,

[armadillo ~1# rc-service connection-recover stop (1)
connection-recover| * Stopping connection-recover ... [ ok ]

[armadillo ~1# rc-update del connection-recover default (2]
service connection-recover removed from runlevel default

[armadillo “1# persist _file -rv /etc/runlevels/default/connection-recover (3]

K 7.29 3G/LTE B#EHY—E X2 EHICT S
@ BEESEY-—EIEELULET,
O BESY-—EIEEMLETD,
© T-CEROBETFAINEYBREXELLET,

3G/LTE B —ERZEML LI, BEBARICT 5185, X 7.30. 3G/LTE BEmRY —EX %
BHMICT B ICRIFIEZRTLTLLES W,

[armadillo ~“1# rc-update add connection-recover default (1)
service connection-recover added to runlevel default

[armadillo “J#f rc-service connection-recover start 9
connection-recover| * Starting connection-recover ... [ ok ]

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

K 7.30 3G/LTE BiEHEY—EXZBRHICT S
@ BESY-—EIEEMCLETD,
O FBESY-—CEIEERBULET,
© UT-CEROBETFAINEXELLET,

7.1.5.10. ModemManager - mmcli (DWW T
Z Z Tld ModemMamager & mmcli [IcDWTERBBLF T,

Armadillo-loT =k 4 G4 [Cldxy kT —7 ZEIE T % NetworkManager &IFRlIC. €7 A
=B Y 5 ModemManager 1 Y X ~k—J)LENTWVWE T, ModemManager [EE/X1 /L7 O— RN
YRFINARBG/LTE ®Y 12—V B E)DRIEE LU, ERIKAOEERLREZITVWET,

ModemManager DAY Y RS0 VY —)LTH5 mmcli ZEHT 22 & T, 3G/LTE EEDERA
E¥® SIM A— ROBER(EFEES® IMEI 72 E)ZEUS T 5 2 EMAEETT . mmcli DFEL WEWLWHTZICD
WTIE man mmcli Z&B UL T 2S00,
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7.15.11. mmcli - BEES N TWBETLO—EZTIRIT S

BHNTVWBRETFTLO—EZREITDICIE. M 731. BHENTVWDRETLO—EZRIFT 3, I
AT IANVNVREEITULE,

[armadillo:"J# mmcli -L
/org/freedesktop/ModemManager1/Modem/0 [Quectel] EC25

731 BAESNTVWBETLO—EZRIFI S
7.1.5.12. mmcli - E7LDEREZIRFT S
EFLOBEREZEEI 5ICiF. "™ 7.32. ETLDBERZIIGI 21 ICRIAVY RZEITLEY,

armadillo:™# mmcli -m @

General | path: /org/freedesktop/ModemManager[number1]/Modem/[number2]
| device id: XXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXXX

Hardware | manufacturer: Quectel

| model: EC25

| firmware revision: XXXXXXXXXXXXXXXXXXXX
| supported: gsm-umts, lte

| current: gsm-umts, lte

| equipment id: XXXXXXXXXXXXXXX

(B8

K732 EFLDORRERIST %

ETFLDBEREZEIS I BICE. SIM A—RDED AT SN TWBRELH
NEF, EULL SIMA—RDPEIDMIFSNTWSZ EZERL TS,

=

7.1.5.13. mmcli - SIM DIEHZEET %
SIM DIEHREIME T Bicld. '™ 7.33. SIM DIEREIMS I 3, ICRIAVY RERITLET,

[armadillo “1# mmcli -m 0

D (&)

SIM | primary sim path: /org/freedesktop/ModemManager1/SIM/[number] # [number] AR~
v K CER

1 (&B8)

Larmadillo “J# mmcli -i [number]

General | path: /org/freedesktop/ModemManager1/SIM/0

Properties | active: yes
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BERERTTE

| imsi: XXXXXXXXXXXXXXX

| iccid: XXXXXXXXXXXXXXXXXXX
| operator id: XXXXX

| operator name: XXXXXXXXXXX

| emergency numbers: XXXX

] 7.33 SIM OIFHZEIS I %

7.1.5.14. mmcli - E{RERZIIE T 3

E#RBEHRZIST 5IciE. "R 7.34. BiRERZEEI %) cRIAVYRZ

===

=17

LET,

[armadillo ~J# mmcli -m 0
1 (&B8)
Bearer |
vy RCER
D (&8)

Carmadillo “J# mmcli -b [number]

| type: default

Status connected: yes

suspended: XX

interface: [wwan]

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

ip timeout:
profile id:

|
|
| multiplexed: XX
|
|
|

Properties

apn:

XX
X

XXXXXXXXXXX

|

| roaming: allowed
| ip type: ipv4v6
| user: XXXXX

| password: XXXXX

IPv4 configuration | method: ppp
| prefix: X

IPv6 configuration | method: ppp
| prefix: X

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

paths: /org/freedesktop/ModemManager1/Bearer/[number] # [number] %)R®D

X 7.34 CiRIEHREDNS I S

!

72. A=Y

Armadillo-loT — kx4 G4 TRAML—Y & UTERELRT/INA AZRICKULET,
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RKRT6 ANL—IFTIRALZX

TINA ZAEF TARITINAR GHEIN—FT1¥aY AV —T1—R

FYR—K eMMC /dev/mmcb Lk2 /dev/mmcb Lk2p1 FYR—R

#>iR— R eMMC (GPP) /dev/mmcb Lk2gp3 7U FAiR—R

microSD/microSDHC/ /dev/mmcb Lk1 /dev/mmcb lk1p1 SDAv5%—7x1—2R

microSDXC A—R (CONT)

USB XEY /dev/sdx [a] /dev/sdx1 USB RA MMV H—T 11—
A (CON4)

BIUSB N\ T ZFIFAL THEE® USB X EY 2K L BEE. B#SNLIBIC sda. sdb . sdc - &BDET,

GPP(General Purpose Partition)lc 2WT

GPP (&, eMMC D@EDiCiEmEEsZEZE L T eMMC RZBICES RS
=0 EEETY. eMMC OBEBODEEREE T RL AE[MIEL B

. /dev/mmcblk2 & K /dev/mmeblk2p* [CXH U TED LS HBEZAH%E

7> TH /dev/mmcblk2gpx DF—FIMNEZHEDLBZZEEHD £ A,

Armadillo-loT 7— ko =1 G4 Tld. 8 MiB ® GPP Z 4 DEpL TW
9, [XEBOARZ " 7.7. eMMC @ GPP D&, IERLET,

& 7.7 eMMC @ GPP QA&

FARITINM R A&

/dev/mmcb Lk2gp0 T4 AEREDRE
/dev/mmch Lk2gp1 FHIEIE

/dev/mmcb Lk2gp2 FHIEI

/dev/mmcb Lk@gp3 I—H—E

72.1. ANL—Y OFERAAE

Z ZTl&. microSDHC h—RZ#E R UBEZFICANL—YDOERAEZHFALE T, LUEDHR
BATld. H@EOEBENTIRERIZEIC. microSD/microSDHC/microSDXC A— K% microSD h— R &
KL LET,

Linux Tl&. 77 EBABERZR T 7AILCT« L7 MNJIE, —DOKRBEICEEHSNTWET, HD
ANL=IFNARADT 7AWV AT L%, CORBEIENTSEE, NOVYRTBHEWWET,
NOYhZETSAYYRIE,. mount TY,

mount AN Y ROBEBIRKRTA—T v NI, ROED TY,

mount [-t fstype] device dir

7.35 mount AV Y RER

-t A7V avickE< fstype ICiE. T77AINIVRTLYA THZIBELES, 77AMIIVRTLYAT

IEEISERAEETT, BRRUMIBA. mount AXVY RIEZT 7AWV ATLYA THHRAULET, Dt
AEBT UHBYREDERIRBRDFEFERFADT, BRICT FAILYAT LY A TH9h > TWBIHEEILEA
THICIEELTLEETW, FAT32 771 IV AT LADZBEE vfat . EXT3 771 IV AT LDIFEIE
ext3 ZIEEULET,
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BE. BALKIEDND D microSDHC A — R FAT32 F/zld exFAT
T77AINWIATALATITIA—=NY FEINTVEXT,

device [Cld. AMNL—=IFNARADTNA AT 7AIE%EEELX I, microSD H— KD /X\—F«
a3y 1 OFE /dev/mmeblklpl . /IX\—F 1 ¥ 3> 2 DIFEIL /dev/mmeblk1p2 &b £T,

dir [Cld. ARNL=—IFNARADT7AIIVRTLAEYIVYRNTDZTALINIEIBELE T,
SD 1 >%—7x—2X (CONT1) IC microSD i—RZE\EAL, UTIKRI ANV RZETITSHE, /mnt

T4 L7 KMYUIC microSD A—RKRDT7 7MY RATLER DY NT B EMTEEXI, microSD H—R
RADOT7 71L&, /mnt T4 LI NI TICRZADEDICHDET,

[armadillo ~1# mount -t vfat /dev/mmcblklpl /mnt
[armadillo “J# ls /mnt

K736 AL—IDITV

ARNL—VEZLICHOANTICIE. PYNITYREWSHEENRDRETT, PYVYIYRNEITSOAYY
Ri&E. umount TY, A a>ve LT, PUNITYRNULIEWTFNRA AN TV RSN TWETFTos Lo K
UEBELE D,

[armadillo ~J# umount /mnt

737 ANL—YDFYIIV N
722. ANL=YDN—FT g VEBETA—T VM

BEE. BALLEDD D microSD 1—R¥ USB XEVF. —2D/N\—F 13 >vz#HFE, FAT32
T77AIWNIRTLATIA—=N Y hEINTVET,

N—F 4 Va3 VEBREZTELEWES. fdisk ANV REFHALUET, fdisk IYY ROEEFIE L
T. —2DIX—FT 4 Y3V TEBREINTWS microSD h1—RD/IX\—F 1 a>vE, 2 DICHEIT 0%
¥ 7.38. fdisk AY Y RICLB/N—TFT 1 Va3 VERE, KRULET, —E. BFEO/N—FT >3 > ZHIkR
LT, Fifcic 724X IVNR—FT 032" 2FFBLULTWEYT, L£LBO/NXN—FT Y3 vicik
100MByte. Z2HDNN—T 43 VICEDDREZEIDHZTTWVWET, FLEHD/N—F 1> 3 >(F /dev/
mmcblk1pl . ZD&Id /dev/mmcblk1p2 &4 D F T,

[armadillo “]# fdisk /dev/mmcblk1

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

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

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

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

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

Created a new partition 2 of type 'Linux’ and of size 7.1 GiB.

Command (m for help): w

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

Syncing disks.

738 fdisk AVY RIc&B/N—FT 1 a3 VEE

FAT32 77 AMIVVATLATANL=IYFNA R 2T A=< v hFBIclE, nkfs.vfat AY > R%&EERH
ULET, Flc. EXT2 ® EXT3. EXT4 774NV AT LATTA—~N Y NF B[, mkfs.ext2 ¥
mkfs.ext3 . mkfs.ext4d AY¥ Y REFEHALZEXT, microSD H— RD/IX\—F 123> 1 EXT4 771l
VRATALATT7A—=T Y hTBAY Y RAIZERICRUET

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

739 EXT4 771V AT LDIEEE

7.3. LED

Armadillo-loT "— kD x4 G4 @ LED & GPIO TEfiichTW\WBfcod, VI NIz 7 THIEHTS
EMNTEET,

FMALTWBETNAARZANE LED 75 REULTEESNTWS®H, LED VAT LI Y
UTDO7 71L& >TLED OffIZIT5ZEMNTEXRY, LED VS XTFT«r LI MY & LED OMInZ%
RICRULE T,

KRT7TB8LED 75AF« LI KU & LED DX

LEDVZRXF«s Lo NV A5 —Tx—R TFT7AISNUH
/sys/class/leds/led1/ 11—t — LED ## none
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7.3.1. LED ZR4T//BKTS 3

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

brightness (C O INDEZEZ AL E LED R TULET,

[armadillo “1# echo 1 > /sys/class/leds/led1/brightness

K740 LED Zm(T=€ %

Armadillo-loT 7 — k7 =4 G4 @ LED [CIZEEFIEDERED G W o8,
/ OCHAT). 1~255(RUAT)D 2 DDREDHEET B EMNTEEXT,

brightness ([CO ZEZIAL & LED AEATUE T,

[armadillo “]# echo 0 > /sys/class/leds/led1/brightness

741 LED ZH T E 2
brightness ZixAH T & LED OIREMNEIS TEZX T,

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

742 LED OREZERTT %

732. MU HZERT S

Linux Tl&, LED £5H3HEDY A IV THSE R I LN TEET, e kUK CHOET,
LED 7527« LU N ULT®D trigger 7 71 LAEEZBEAG T LI & > T LED OESUT/HITIC ~ Y
AERET DI ENTEXT, trigger THR—MINTVBERERGUTOED T,

& 79 LED MU HOEE

BE B

none NUAZZELEEA

mmc 1 microSD X0y hDF VR ZVFIcLET

mmc2 eMMC O7 VAV FIcUET

heartbeat DD KL S ICRIT BT ZITVWET

default-on FIC Linux A—XILHSERALET, LED ARTUET

trigger 77 )L ExmARHTEHR—MLTWB RN AHE, BEBDORNY AXKREINET, [1H
FWTWBEDMNIREDKNY AT,

[armadillo “]# cat /sys/class/leds/led1/trigger
[none] rc-feedback bluetooth-power rfkill-any rfkill-none kbd-scrolllock kbd-num
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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

X 743 @i LTW3 LED MU AZERT
LTOOANY Y REETITDE. DMHOESICH/ETZTVWED,

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

X 7.44 LED @ MY AT heartbeat Z#ET %
74 21— —XAvF
Armadillo-loT —hU x4 G4 OD2—F—AAVYFOTFTINAARZANF, 1Ty NTFINARE
UCTEEZINTVWET, AV TYRTFNRARADTNART7AIDERY Y Ty a2 /YUY =AY K
ERBIBIENTEET,

I—Y—XAVFOAYTYRTINAXT7AI)LE BRAAYFICNWIGUcARY N D— RZRITR
LET,

RTI0OAVITIYNTIRART7AINEARY NT—R

1Y -1y F ATy NTFIRA AT 7L ARV KI—R
SW1 /dev/input/by-path/platform-gpio- 148 (KEY_PROGT)
keys-event

A7y bTFNA RRBRESENIBEICA Ty I ANEDIRENE T,
USB FN\A ARG EZHERLTA YTy hTINA X ZEIML TWBIHEIR.
TIART7ANDA YTV I ADNRIZBDAREEDH D XTI,

741 ARV NZHERT S

A—H—-RAYFORIV T2 /UY—=—RARY NEERT B, T TIE evtest AY VR
HAVAN=)LUTHERUE I, evtest 21T BI(TIE. Ctrl-c ZA DL TLEE L,

[armadillo “]#f apk add evtest

745 evtest ANV RDA VA KM=

[armadillo “]# evtest /dev/input/by-path/platform-gpio-keys-event
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor 0x1 product Ox1 version 0x100
Input device name: “gpio-keys”
Supported events:

Event type 0 (EV_SYN)

Event type 1 (EV KEY)
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Event code 148 (KEY PROG1)

Properties:

Testing ... (interrupt to exit)

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

Event: time 1638343703.991022, type 1 (EV_KEY), code 148 (KEY _PROG1), value 0 (2]
Event: time 1638343703.991022, —————-————- SYN REPORT -—————————

746 1—HY—A v F: ARV b DRER
Q@ SWIORYY Fyya ARYIERELILEEDRT
@ SWIDRYY UU—R ARy ERELEEDORT
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8. A DERNZ RN

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

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

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

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

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

[armadillo:™1# rc-update add sshd

* service sshd added to runlevel default

[armadillo ~1# persist file /etc/runlevels/default/sshd

[ 2819.277066] EXT4-fs (mmcblk2p1): re-mounted. Opts: (null)
[armadillo “]# reboot

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

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

FDH. 771 EZEBLE Armadillo DERZVS EZEENRTIFRFEINE A, AREFPBREIC
rootfs DEEARBZRFIT BICIE. ZEELETZ 7AILIEXFL T persist_file ANV RZEFERALET,
persist_file A< NDFEMIE 79.8.2. overlayfs & persist_file [cDWTy, SRBRULTLLEE W,

RAHRUNDEIFTZEDZH., VINI2 77y TITF—MNLBEFEETLUTLES W, Py TTF7—
NFIEICBELTIE M9.7. Armadilo DY 7 h oz 7%# 7 v 75F—h9%, #SBLTLLEEL,

rootfs DRBZZBELTH, VIKNT 77 Vv 77— M E2EHEURICEE U ABRNMERI ARV
AREMNRHGDET, VIMI 77y 7T M EERIEENRZREFIDFIRICEAL TIE M9.7.6.
swupdate_preserve_files (ICDWT; ZZRUL T LIV,

8.1.3. Podman ®7—% % eMMC IZ{REF T %

77 4L K TIE. Podman OF—% (& tmpfs ICREFESNE T, ZD7h. Armadillo ZEELE T 2 &
T—HIFEZATLEWVWET, COEHIE. Armadillo DERARZEELZHD T,
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eMMC NDEZAHZR/IRICT Z2EDEANS. Armadillo DERBKIE. Podman O7—% &
tmpfs ICRET 2DHEYITT ., eMMC NDRENREBRIZEDH SWUpdate K7zl abos-ctrl THg
HFEDBRDAA—I%RELET,

Armadillo A&EREDH., eMMC IC Podman DT —F MMRFEINDLDICT B EZHBLET,

eMMC [ Podman O 7= DMRESNZD L SICTBICE. UTOOIYY RZETLET,

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

Creating configuration for persistent container storage
Create subvolume '/mnt/containers _storage’

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

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

podman DAML—YREAVTFDAX=IPIVIALDT—5 DdH
Als T3,

IVFFOF—FERY 2 —AIE AN SHRERA. ELULIE 79.1.26.
IVFFOEEERET S EBRLTILES L,

814 R—RALBRDIAVTFZHRIEIT S

N—RERD 0SS ZRBELE T, alpine ¥ debian &, EFRDOIRIBETFI 7V T—2 3V ZElT 52 &
MTEFT,

NR—AEK% 0SS [FAA=IDRE - £#BEY—E X TH % Docker Hub [https://hub.docker.com/
search?type=image&image_filter=official] NSEET D ENTEET, HRICEDLE TEIRL TL
EE W,

NILFAT 4 PO EZ TS5 7 V05— 3 VA ERT S58E. 7y N~—207 70 /HEHRL
TW3 debian A>T+ NEITITHTI,

815 FNNARDF7 UVt RAEZEZ 5
HEPDF7 TV —2 a3 T NA R Z2FBT258E. AVTFHIITNA RZEITRHRELNHD £,
podman run O K|C —-device A 7 a3V TTFNART7 71 I %ZIBELE T,

——privileged A 7Y gV EIBEITDEINRTOEXF 2T — X A= s

NEMNICRD A ETDTNAADFBETEDLSICHDES, COATS

VavEANBITZIER. EXa VT —LtBEENG DA, TNy TRER
= TOHHELIZE U,

816. 77V r—>avzEHdT 3

1. 77V 5—23>v23Y7FTRITI S 25FCLT AVIFILOTF TV T—y 3 vzRE
LEJ,
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81.7. AVTFFVPTr—9%2RET S
O7PF—IR—Z, BADF TV —v 3V DT— 95 RETRBAICRY 2 —L5FE> TR

Wo ETHOAVTHA A—I%(RIFET BITIE podman commit AVY RTRELTLEEI W, EUWFIEIZ
M9.1.26. AVTFDEBZRET 51 ZZEICL TS,

82. 77V r—>3>aVvTF+DER

M9.2. AV 7+ DER) Z25EICLTIRE W,
8.21. 7 7V r—ya>voEEhicE

podman_start FH D & E 7 7 « )L (/etc/atmark/containers/*conf) Z E L & 9. £ D&,
podman start -a AN R&EE{TI 2N\ armadillo zEBRE LTIV TFHHEBRET 2 & EZHERL

TLLEESW, AVvTFFOEERENICET 2L WEBIE 9.2.1. OV F+DBEEE); #5&EICLTL
feE W,

822. 77V r—>a YDl

x99, AVFFEAVTFLIZARNYICESD., podnan save AN Y REEFTULTTF—HA TEER
LI,

BUToFITIE ATDE (T mkswu D F—%1ERLL T, dockerio DA X—IHZDFEFFRFEWEXT,

FIEOFHEUWEHBEYLA T g 19.7. Armadillo DYV 7 b0z 7%= 7y T7T7F—h9%; 25E[CL
TLIEEL,

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

[ATDE ~1$ mkswu —-init

1 (&B8)

[ATDE ~J$ cd mkswu

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

[ATDE ~/mkswul$ vi pull container_nginx.desc

swdesc _option version=1

swdesc_pull container "docker.io/nginx:alpine”

swdesc_files ——-extra-os nginx_start

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

C CTYERRL LTz initial setup container.swu 7 71 J)L% USB XEYICEEL T. Armadillo-loT
T—h71x414 G4 ICRITEA VA N=ILENET,

AVAN—=ILPHRT U CEIEIT B & docker. io/nginx:alpine DAV TFFEEEULET,

8.2.3. 1 Y A h—LEERE : #0HA{L
BARET SWU £+ Y2 h—LTEZDERET BHIC, VT Iz 7 OMBILETVNES.

r9.6. Armadillo DYV 7 ko = 7 D#HA{t) #SB U, Armadillo Base OS Z#8{tLTHh5T7 7Y
T=ayvEFZYITF-MLUTLEZW,
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824. F IV —yavnFyIF—h
7y 7E— NETSHERNTOED T

1.

podman run XY RT, ZR7 v 77— KhZ1T15

ZTTEAELT. PFUS—ya YOIV TF%E myimage:l. 7 v 77— hE% myimage:2
ELET,

[armadillo ~J# podman run —--name update myimage:1 sh -c¢ "apk update && apk upgrade && apk
cache --purge”

[armadillo ~]# podman commit update myimage:2

[armadillo ~]# podman rm update

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

H 3 EA S 7o myimage2_updatetar (FEED AV T FERBULSICI/RS ZENTEET,
myimage:1 BNEELUBRWEEIEI S —ERDET,

HELUWIAVTFZYITF—hOFIBIE 9.1.2.7. AT FOEEBMERY T v 77—y 2SE(C
LTLEEL,

BORUVEDTYTIT—RETBDE A A—IPAIDBKRELB>TLENEY, ANL—VRA
ENART 2HEIF. RICRITFIETIVTFEMUSHEBEL TS,

AT+ ZHULLBET S
R—RERBZDAVTF 2TV ITF—RNUT, FOAVTHICBHLOFZ IV r—y 3y mEANES,
ENT Y ITF—KNEBBRDODHEELEONENEG, AV T F2EE2XIRENSDFT,

BEMICA A—YZE2AEIE 19.1.27. AV T FOBEERP T Y 7T —h) Z22EICLTLRE,

8.3. VPU ¥ NPU Zf£ERT %

VPU ¥ NPU B EZEFES 7 U — 3% ATDE FTHET 2HEP. Armadillo Base OS £®
AT FATEESEDIHBE. 2177V % ATDE L TEILRTZRENH D XT, T TIEZFDOFIE
[CDWTEBBLET,

83.1.ATDE 7 ARAYNRAIVAZA TSV ZEA VA =ILT S

ZATZVDEIRY—=)ILEERTITZ2ERELT, gt DI—HFRZEX—IL T RLRADEKREZITL., E
JLRY—)LT%H % at-imxlibpackage Z1 > A S—=ILULE T,

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

[ATDE ~1$ sudo apt install at-imxlibpackage

8.1 EJL RY —JLEITRI D%

ZD#E. EILRY—ILZETLET,
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RTPICTAEYANDERZROSNET, RAZERD L. BRI 2551y ZANL TLEZ
EHTLIEE W,

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

8.2 EILRY—ILDEFT
EFMETTSE. ATDE K/ ORAVALADSA TS UDA YA R—ILShZET,
8.3.2. Armadillo NEZADHDFA T VA XA—IZERT B
NTICRTRE TR, BERETS 175U A=Y Armadillo [CEBSAENTVNET, D=6,
CITHHATAFIERSATSUET Y IF—NTBIBAY, 195.1. T—hF 1 AU DR Ffid

M9.6.1.1. AL Y A M —ILT ¢ AT DR DFIRICKE > TT « RTA X =V Z2fRT 5B ICHE
ERDET,

K81 SATSVAA—IEZAHEHDER

& R
Armadillo-loT &— k7 = G4 LAN EF/LEE LY ~ AGX4500-C00DO
Armadillo-loT '— k7 =4 G4 LAN EFI/ILEER AGX4500-C00Z
Armadillo-loT =k 7 x4 G4 LAN EFIILEER—R AGX4500-U00Z
Armadillo-loT — k7 x4 G4 LTE EF/LEE LY b AGX4520-C02D0
Armadillo-loT &=k 7 x4 G4 LTE €T /LEER AGX4520-C02Z

Armadillo Base OS LY T FAMNSHETEZAX—IEEHRULET,

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

83 AT T VA X=IERY —ILDEFT
VPU Z#EARLRWSE(E. —without-vpu A 7Y 3 V&M IFTLREE W,

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

84 SA T VA RX—=IERY—ILDEFT (VPU BREDIHFE)
RINETIT D E imx_libimg EWS T 7L ILAERSINET,
83.3. Armadillo ICZA T Z VA A—IBEZTIAD

Armadillo Base OS £T. 8.3.2. Armadillo ANEZALTHD A T VA AXA—I%ERT 5, T
ERL U Tz imx_lib.img % eMMC @ /dev/mmcblk2p4 /\—F 1 ¥ 3 VICEZIAHE T,

ROANY Y R, imx_libimg A% /tmp ICH BHBEDETHI T,

[armadillo ~1$ umount /opt/firmware
[armadillo ~]$ dd if=/tmp/imx_Llib. img of=/dev/mmcblk2p4 bs=1M conv=Ffsync
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23+1 records in
2341 records out
24965120 bytes (25 MB, 24 MiB) copied, 0.357741 s, 69.8 MB/s

K85 T4 TS VAA—IEEEAD
EXAHDET Uk, Jopt/firmware [cN¥ OV M ULE T,

[armadillo ~]$ mount /opt/firmware

K86 A7 VI\—F4avyDITIVEL
834. SATSVAAXA=—IDIN—VaV%=ERTD

Armadillo ICEZAALESA TSVAA=ID/IN—Y 3 ViF. ROOAYY REFETTZI & THERT
=X9,

[armadillo ~1$ cat /opt/firmware/etc/imxlib_version
2.2.0

K87 SA75VIN—I3VDRER

X 8.7. 247 ZVN—=I 3 VOER ICLDN—I 3 VERAEF. =

ATIZUAA=IDN=I 3N 220 LIEDIBEDHAEETT, 717

ZVAAX=IDN=I3h 220 KaDFE. /opt/firmware/etc/
= imxlib_version 7 7 1 JLIZTEEL B As

835. AVTFFANSTA TSV ERFERT DD

AVTFADNS FA TSV EFERTZHICE. IVTHERRKICS M 77U DBFAZRART 2HE
nHH T,

—volume A 7> a7 7—LAD Tz 7HEZTAEFNTWSET 1 LY M (/opt/firmware)Z. --env
A72aVIETATITIVDIRAZEELE T, ROFITIE. AT+ X—JIC Debian(bullseye) % F|
BULTWEY,

[armadillo ~]$ podman run -it --name=container name ¥
--volume=/opt/firmware:/opt/firmware ¥ "

——env=LD LIBRARY PATH=/opt/firmware/usr/lib/aarch64-linux-gnu ¥ (2,
docker. io/debian:bullseye /bin/bash

8.8 AYFFH1EHKsIC /opt/firmware %E 34l

@ --volume IC /opt/firmware ZiIEEL £ T,

(2] —env (C LD_LIBRARY_PATH Z$EE L. AYTFROFZ TV Tr—3uhs3473 VR Y
JTEBLIICLET,
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R, AvFFicay 4> L. Jopt/firmware/usr/lib/aarch64-linux-gnu/imx-mm A®D > >R v
2V > 2 % Jusr/lib/aarch64-linux-gnu/ ICER L £ 9,

[armadillo ~]$ podman exec -it container_name /bin/bash
[conteiner ~1# Ln -s /opt/firmware/usr/lib/aarch64-Llinux-gnu/imx-mm /usr/Llib/aarch64-Linux-gnu

89 Imx-mm  ADY YR I UV I EERT S
PET, AT Fho o477 EFERATEDLSICRDET,
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9. Howto

O01. 7 Vo —>3 AT+ TEITITS
9.1.1. Podman - A>FHkE{tY 7 ko7
9.1.1.1. Podman - A5 H KRBV 7oz 7 &IF

AT+ EFRAN OS LIcERSI NS RENGAI—TEBRDETY, VT FHFEFERITZET
BEO Armadillo-loT —r U x4 G4 THE—DERENITCICBIRTEZEF I, AN OS 2 EEL
BWREB{LTH DD, 77V o5— 3>y DREEINFREVEWVWSEELG D FI,

Podman XD LSBT FHFEEBIBHDY I NI 7 THO., ERAXETIVYTFEEREY
ThDx7D 1 DTH3 Docker EE#MENH D T,

912 . AVTF=#BEIT 3

COETIE., AVFTHEREEY 7T 27D 1 DTH2 Podman DERRFEWNAICDWTEHREL
*9, Armadillo-loT =k x4 G4 TEITIBWF U S5—r a3 v EZ0ETREBAFRZ 1 D0
Podman 41 X—3 & L TIKS 2 & T, 8D Armadillo-loT — kU x4 G4 B’HZIHBETH., £2TD
MR—RETCR—DREZBEIED I ENTREELADFT,

CDELFEBELT. A AXA=IDOREH - #EHY—E X TH S Docker Hub [https://hub.docker.com]
MSEE U, Alpine Linux O+ X—Y%{F > THBELET,

0.1.21. A X=Ih AT+ EERT S
ARXR=IDBS AT FEERT BfzHICIE. podmanrun AV REETULET, 1 X—lk Docker

Hub [https://hub.docker.com] S BEIMICEISESNE T, I Tk, BELGHIE LT "Is/ AT Y
REEFTIZIAVTFHEERLET,

[armadillo ~J# podman run -it --name=my_container docker.io/alpine ls /
Trying to pull docker.io/library/alpine:latest...
Getting image source signatures

Writing manifest to image destination

Storing signatures

[ 3023.533900] IPv6: ADDRCONF(NETDEV CHANGE): veth57dddal4: link becomes ready

[ 3023.541031] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3023.547637] cni-podman@: port 1(veth57dddal4) entered blocking state

[ 3023.554026] cni-podman@: port 1(veth57dddal4) entered disabled state

[ 3023.560542] device vethb57dddal4 entered promiscuous mode

[ 3023.565958] cni-podman@: port 1(veth57dddal4) entered blocking state

[ 3023.572318] cni-podman@: port 1(veth57dddal4) entered forwarding state

[ 3023.788098] cgroup: podman (1758) created nested cgroup for controller "memory” which has
incomplete hierarchy suppo.

[ 3023.803249] cgroup: "memory” requires setting use hierarchy to 1 on the root

[ 3023.812611] cgroup: cgroup: disabling cgroup2 socket matching due to net prio or net cls
activation

[ 3023.837443] kmem. Limit_in bytes is deprecated and will be removed. Please report your usecase
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to Linux-mm@kvack.org .

bin etc Lib mnt proc  run srv tmp var

dev home media opt root sbin sys usr

armadillo:"#f [ 3024.155747] cni-podman@: port 1(veth57dddal4) entered disabled state
[ 3024.162725] device vethb57dddal4 left promiscuous mode

[ 3024.167819] cni-podman@: port 1(veth57dddal4) entered disabled state

9.1 Y77 =fEEY X176

"Is /" mEITT BT D "my_container" EWSABID AV T FAMERESNE Ulco IV TFAMERS
N3 ERBEIC"s /" DEITSI N, ZORENRREINTVWET, TITERRSINTWBDIFK, AT+

RED "/ T« LI NI DT AT D—ETI,

podman run OX > RDFEMIE —help A 7> 3V THERTEXI,

[armadillo ~]# podman run --help

9.2 podman run --help D174l
9122 A XA—I—EBZKRRT D

AVTFTZERT BT DA A—JE, A XA—I—E%ZFKRT S podman images IV R THERT

NN

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE
docker.io/library/alpine latest 9c74a18b2325 2 weeks ago 4.09 MB

9.3 M X—I—BDRRETH
podman images AN Y ROFMlIE —-help A 7> 3 v THRTEET,

[armadillo “]# podman images ——help

9.4 podman images —help D74
9.1.23. V5 F+—EZXRTRT S
ERBA AV TH—BERRT BcHIcld podman ps AY Y REEITLET,

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

d6deb881b5fb docker. io/library/alpine:latest s / 12 minutes ago Exited (@) 11 minutes
ago my container

9.5 AY T F—EDORRETH
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—EBRRICELD, AYTFFRARPAVT T ID ZHERIBZIENTEXT, -a ATV arvadiFhEanig
BlE. BEFOI YT FOHFRRINET, podman ps AY Y RDFEMIE —-help A 7> 3 > THERT

EET,

[armadillo ~1# podman ps —-help

9.1.24.

X 9.6 podman ps --help DE{THI

AT ziend s

ERGEAD DY TFERET Bz ICiE podman start IV REETLE T,

podman
[ 3119.
[ 3119.
[ 3119.
[ 3119.
[ 3119.
[ 3119.
[ 3119.

start my container

[armadillo ~]# podman start my container

081068] IPv6: ADDRCONF(NETDEV CHANGE): vethe172e161: Llink becomes ready
088214] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

094812] cni-podman@: port 1(vethel172e161) entered blocking state
101231] cni-podman@: port 1(vethel172e161) entered disabled state
107745] device vethel172e161 entered promiscuous mode

113185] cni-podman@: port 1(vethel172e161) entered blocking state
119546] cni-podman@: port 1(vethel172e161) entered forwarding state

my container
[ 3119.620731] cni-podman@: port 1(vethel172e161) entered disabled state
[ 3119.627696] device vethe172e161 left promiscuous mode

[ 3119.632762] cni-podman@: port 1(vethel172e161) entered disabled state

9.7 AT =icEd 2ETH
_aATYVavESEZRZE, AVFTFRTETENLT IV —Ya Yy OHNEERTEET,

[armadillo ~J# podman start -a my container
303962] IPv6: ADDRCONF(NETDEV CHANGE): vetha9ef8f8e: link becomes ready
311106] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

317703] cni-podman@: port 1(vetha9ef8f8e) entered blocking state
324139] cni-podman@: port 1(vetha9ef8f8e) entered disabled state
330687] device vetha%ef8f8e entered promiscuous mode

[ 3150.
[ 3150.
[ 3150.
[ 3150.
[ 3150.
[ 3150.
[ 3150.
bin

dev

[ 3150.
[ 3150.
[ 3150.

336085] cni-podman@: port
342443] cni-podman@: port
etc Lib mnt proc
home media opt root
804164] cni-podman@: port

1(vetha9ef8f8e)

1(vetha9ef8f8e)
run srv
sbin sys

1(vetha9ef8f8e)

entered blocking state
entered forwarding state
tmp var

usr

entered disabled state

811249] device vetha%ef8f8e left promiscuous mode
816349] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

K98 Avrr%iEHI 2ETHl(a A7V arvHE)

ZZTEH L TLWS my_container (&, EEFIC "Is /" ZRITITBDLIICR>TVWBDT, ZDRER
NHEADENET, podman start Y > ROFFEMIE —help A 7> 3V THERTEEXI,
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[armadillo ~]# podman start ——help

X 9.9 podman start --help 1741

9.1.25. V5T +%EILT S
EMER DOV T FEEILET B/cHICiE podman stop AV RERTTULE T,

[armadillo ~]# podman stop my container
my container

9.10 AV T+ = ELLT Z2E{TH
podman stop AV Y ROFME —-help A 7> 3 > THRTEE,

[armadillo ~J# podman stop --help

9.11 podman stop --help E1741

9.1.26. AVFTFDEEZREFIT D

AVTFHICHUTEENMTONICRET, ZOFXRFIVTFZ2FLEULTUE D EEENKRBDNTL
FWET,

EEAEBRETBICIR-DOAENHD X,
1. podman commit IV R TIRET 2,

[armadillo ~]# podman commit my container image name: latest
Getting image source signatures

Copying blob f4ff586c6680 skipped: already exists

Copying blob 3ae0874b0177 skipped: already exists

Copying blob eab9ffe27343 done

Copying config 9ca3cb55246 done

Writing manifest to image destination

Storing signatures
9ca3chb246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88F3

9.12 my_container Z &% 9 %5l
podman commit TIRET D EIC. ZEENMTRONICEDIDRESINE T, D RULEDZRE
FT2E, AAXA=—IPAIDNKELB>TULEWVWET, ANL—IBRENRTRET ZEHESIF. XN—X
E1RBO0S DAA=IHDBEDBELTLIZEIL,
2. RUa—L%EFERT S,

podman run @ --volume A 7> 3> CTIJ> 7 FIC Armadillo Base OS OF« L7 NUZV T
TTHESIENTEXT,

REIBZT—IOHREICE> T, REFXZHERLTILE L,

92



Armadillo-loT =~V x4 G4 BB/ =27l

Howto

1. /Jvar/app/volumes/: 7 v 77—k UIBEEFIE—SNE A, OVPT—IR—=IGE,
FIVT— a3 vhMERLERIT 2 £ 5B T7T—YDREFICAVWTWVWED,

2. /var/app/rollback/volumes/: 77 v 77— KDRICAE—-LTFP vy 77— ZTS5 DT,
Y IT—RRTHELZERICEVWDDIFERT, P IV Tr—ayvE—EIT7YyIT—r95&
SBRT—YDREFICEANTVET,

AVTFFHZEFION—Y aVICRLESES@—IL/INy 7)., /var/app/
rollback/volumes/ DF—F DEID/N—I 3 VICED XY,

FOH. F7Vr—ayON\—IaVicKkEIT 25874
I& /var/app/rollback/volumes/ ICAND I EEZHELET,

mkswu O swdesc_files (--extra-os #EL) & podman_start™ @
add volumes Tl&., X/ IEZFDFTs LIV MU ZER=-XICLFE
9, /var/app/rollback/volumes/myvolume |& myvolume TESEICIE
ETEXY,

Copy-on-Write (CoW) [CDWT,

CDZDD volumes T« L7 KNYIK btrfs EEIENZT7 71ILY
AT LICRESNTWE T, btrfs TIET—% (& Copy on Write
(CoW) ZzE->TTF—YeMZRIELXIN. ZORAEICIEOR
EDXH D FET,

BB MB D7 71 ILICINSBREEZHBEICTSHS CoW ZHEL)
b2 xHRBUET, CoW 2#E Wb nic 7 7AILICF v
I LADASKHLED EFT DT, WIHBISZELIMTZL T ZE W,

Carmadillo “J# cd /var/app/volumes/

[armadillo /var/app/volumes]#f mkdir database

[armadillo /var/app/volumes]ff chattr +C database ‘,
[armadillo /var/app/volumes]#f echo example data > database/
examp le

[armadillo /var/app/volumes]if lsattr database/ (2]

C database/example

9.13 chattr IZ & > T copy-on-write % &%t 364l

@ chattr +C T L Z hUIC NoCow ZHEFEULET, <hh

SEREN37 71D NoCow THERENE T, I TICHE
HEUTWeT7 7AIICEERWVWDTEERBLZE L,

O lsattr ERLET, UARD CODEARHNIET 7L To

cows CT9,

93



Armadillo-loT =k x4 G4 BB =27 )L Howto

9.1.2.7. AV FTFOBEEERYT v 77—k

podman run, podman commit TAV T FZERTE X I BHNICT v 77— 23 BEEICIFT
VT FOERY Ty 7TF— N EBEETES LEFITT,

INZEFRKET BHlc. Dockerfile & podman build Z{EWE T, ZDFIEIE Armadillo TETAIEE
T

1. A4 X—3% docker.io DA X—IDSEDRELET

[armadillo ~/podman-build]#f cat Dockerfile
FROM docker. io/arm64v8/alpine: latest

#f update & install dependencies (example: usbutils)
RUN apk update && 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]# podman build -t my image:1 -t my image:latest .
STEP 1: FROM docker. io/arm64v8/alpine: latest

STEP 2: RUN apk update &% apk upgrade && apk add usbutils && rm —f /var/cache/apk/x
--> 234bf79175e

STEP 3: COPY my application /my application

--> 05ab31bb278

STEP 4: ENTRYPOINT /my application

STEP 5: COMMIT my image: latest

--> 590e3babdb5

Successfully tagged localhost/my image:1

Successfully tagged localhost/my image: latest
590e3babdb5f3e29bdef158d7283e9c4f7515567b2d3f978cfab2510dc02376b

[armadillo ~/podman-build]#f podman save my image:latest -o my image 1. tar

X 9.14 podman build D=7l
2. AX=IZFIODN=I3>hs5F7yIT—KNULET

[armadillo podman-build-updatelff cat Dockerfile
FROM localhost/my image: latest

#f update 0S packages
RUN apk update && apk upgrade && rm -f /var/cache/apk/*

#f update application

COPY my application /my application

$ podman build -t my image:2 -t my_image: latest

STEP 1: FROM localhost/my image: latest

STEP 2: RUN apk update && apk upgrade & rm -f /var/cache/apk/*
--> ¢f1dc0d7296

STEP 3: COPY my application /my application

STEP 4: COMMIT my image:latest

--> 9¢9d9366072

Successfully tagged localhost/my image:2
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Successfully tagged localhost/my image: latest
9e9d9366072751007b2e70544d76¢c46b95a7a5a02df658ef0fa3f7dcccf8850a

[armadillo podman-build-update]#f podman save -o my image 2.tar my image:2

9.15 podman build TD 7 v 77— ~k DETH

ZDIFA. podman partial image ANV RZFES>T, ERETEA VAN =ITBEIEETE
£,

[armadillo podman-build-updatel#f podman partial image -b my image:1 ¥
-0 my _image 2 partial.tar my image:2

[armadillo podman-build-updatelff ls -Lh

-rw-r——r-— 1 root root 88 Dec 21 15:24 Dockerfile

-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 1. tar
-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 2. tar
-rw-r——r-— 1 root root 51K Dec 21 15:26 my image 2 partial. tar

ER U7z tar 7—HA7ld T9.75. mkswu @ desc 7 71 JL1 @ swdesc embed container &
swdesc usb container T{EZ E 9,

9.1.28. AT+ %HIBRY %
EREH YT+ %2HIBRYT 2155 E podmanrm AV Y REERTULET,

[armadillo ~J# podman rm my container
d6de5881b5th973227b84d1d74abt269ac3183aad7e18b7a9d85208632641d94

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

9.16 AY 77 ZHIBRI 5ETH

podman ps AN Y ROHAFERED., AV TFHEIREINTWS I EMERTEZX I, podman rm
AV Y ROFMIE ~help A 723 Y THEETE XTI,

[armadillo “J# podman rm --help

B 9.17 $ podman rm —help 174l
9.1.29. F1 XA—IZHIERT %
podman O+ X—I%ZHIBRY BIciE podman rmi A¥ Y REETUE T, 1 XA—I%HIRT B720HIC

lE. FOAA=IDSER LIV TFEFELICHBRLU THELBENH D £9, podman rmi ¥V K
EA A=Y ID ZIBEIT DHENH B8, podman images AX Y RTHERULET,

[armadillo ~]# podman rm my container
[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE
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docker. io/library/alpine latest 02480aeb44d7 2 weeks ago 5.62 MB
[armadillo ~1# podman rmi 02480aeb44d7
Untagged: docker.io/library/alpine:latest

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE

Deleted: 02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21cbcedaddf

9.18 A X—Y ZHIRr9 5 R1TH1

podman images Y Y ROHAFEREL D, AV T FHFHEERINTWE Z ENERTEE I, podman

rmi AY Y ROEMIE —help A 7> 3V TR TEEI,

[armadillo ~1# podman rmi —-help

9.19 podman rmi —help £176l

SWU TERE I Nfc1 X — VS podman images T Read-Only & U THRR
SNFEITDT, podman rmi ZE{TITBEILT—ERDET, ZDHEEIE
abos-ctrl podman-rw rmi & {FERAEE V), abos-ctrl podman-rw [CD

= WTIE 19.252 41 X—I% eMMC ICfRET 5 A5

=W\,

%z

=4 073
=R

LTl

[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED

MB true

[armadillo ~1# podman rmi docker.io/alpine
Error: cannot remove read-only image

Untagged: docker.io/library/alpine:latest
Deleted:

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED

SIZE

docker.io/library/alpine latest 02480aeb44d7 2 weeks ago

02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21cbcedadsf

5.62

”02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21chbcedaddf”
[armadillo “]#f abos-ctrl podman-rw rmi docker.io/alpine

SIZE

R/0

X 9.20 Read-Only @+ X —I % HIR9 % K176

9.1.2.10. £fTHRO IV FFIciERET D

ETHFOOAYTFHICERL. OYTFFATIEELLIYY RZ2ETT SICIE podman exec AV Y R
ZETULET, podman exec ANV RTAVFFREFDY o)L ZzkLEIT5&. AV T FREZRET
EBLOICRBDET, CITE cat AVY RZXRTULTANZ/FERIBLTOIVTF 2L, %

DAY TFIEXF LT podman exec AX Y RTY o)L= T 2FE2RULET,

[armadillo ~1# podman run -itd --name=cat container docker.io/alpine cat

[ 3293.454645] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready
[ 3293.461201] cni-podman@: port 1(veth2ab39346) entered blocking state

[ 3293.447517] IPv6: ADDRCONF(NETDEV CHANGE): veth2a539346: link becomes ready
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[ 3293.467619] cni-podman@: port 1(veth2a539346) entered disabled state

[ 3293.474139] device veth2a539346 entered promiscuous mode

[ 3293.479554] cni-podman@: port 1(veth2a539346) entered blocking state

[ 3293.485913] cni-podman@: port 1(veth2a539346) entered forwarding state
62e7a666d7156d261905¢c8406c72fc271534fa29e69771c76f4f6660a2dadla
[armadillo ~]# podman exec -it cat _container /bin/sh

[container ~]# ps

PID  USER TIME COMMAND

1 root 0:00 cat
2 root 0:00 /bin/sh
3 root 0:00 ps

921 AV FTFAMDY =)L Z&EET % XTI

podman run AN¥Y RTIAY T+ ZERL. ZORER LIV TFAT /bin/sh ZE{TLTWEX
9, /bin/sh ZFETI2&, AVFFROTOV I MPRRSNAV T TARIFZRIETEZTZLSICKD
£, FETIEAVYTFAT, ps AVY REETLTWET, IV T HEBEICEITU T cat & podman
exec TEITUE/bin/sh 7O RAEUVTHEELTWB I EQERTEZET,

AVTFFARDY T IILHSIkITBEIE exit IV RZEETULE T,

[container “1# exit
[armadillo ~]#

9.22 AV FTFAMD Y zILH5IKRITF BETH
podman exec AN ROFFMIE —-help A 7> 3 > THERATEEI,

[armadillo ~J# podman exec --help

9.23 podman exec --help 176l
9.1.211. AvFFHETEE.RT D
BHOOAVTFE2EFTULTCWRBET, #5500V T HFREITEREEZTOAEFEZRULET, Zhick
O, FIZIESQL B—N\ZETLTWA YT HICHUDAY T HhS#ERITDE VWS TFELWANTE
£,

AT HICRERULIERRTA—NILIP ZRLADEDHTENZDT, 2D IP P RLATEEZ
T22ENTEEY,

EfFE LT, 220V TFEERULET,

[armadillo ~]# podman run -itd --name=my container 1 docker.io/alpine /bin/sh
[ 3336.121730] IPv6: ADDRCONF(NETDEV CHANGE): veth487e45d1: link becomes ready
[ 3336.128875] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3336.135485] cni-podman@: port 2(veth487e45d1) entered blocking state

[ 3336.141877] cni-podman@: port 2(veth487e45d1) entered disabled state

[ 3336.148395] device veth487e45d1 entered promiscuous mode

[ 3336.153792] cni-podman@: port 2(veth487e45d1) entered blocking state

[ 3336.160151] cni-podman@: port 2(veth487e45d1) entered forwarding state
cbe0802f4e2d2fec88f4e300dabeba3b48865359dc02chd99375b1b38c2c28eb
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[armadillo “]# podman run —-itd -—name=my container 2 docker.io/alpine /bin/sh
podman run -itd --name=my container 2 docker. io/alpine /bin/sh

[ 3351.593435] IPv6: ADDRCONF(NETDEV CHANGE): vethadb5f5c8: Llink becomes ready
[ 3351.600594] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3351.607579] cni-podman@: port 3(vethad55f5c8) entered blocking state

[ 3351.613988] cni-podman@: port 3(vethad55f5c8) entered disabled state

[ 3351.620528] device vethad55f5c8 entered promiscuous mode

[ 3351.625896] cni-podman@: port 3(vethad55f5c8) entered blocking state

[ 3351.632257] cni-podman@: port 3(vethad55f5c8) entered forwarding state
5e645f5e40fc096ad0bea323al0bebebbdadbd825a5e8d12103f752d8868692¢e

K 9.24 Y7 F=1ER T %ETH6l

IVTHICEIDHE TSN IP 7 RL XA ZH#ERT 5ITIdF podman inspect Y 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

K925 AvFFDIP 7 RLAZWHRT DETH

INSDIP7ZRLRAEFE->T, —ADIAYTHFHEEHESI—ADIYTHFAXU ping AV RTEHE
BERETOEMNTEEXT,

[armadillo ~]# podman exec —it my container_1 /bin/sh
[container ~1# ping -c 3 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
64 bytes from 10.88.0.109: seq=2 ttl=42 time=0.128 ms

-—— 10.88.0.109 ping statistics ——-
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = @.128/0.135/0.140 ms

9.26 ping AY Y Ric &2V T+ HEHOBRBRERETH

ZD&KSIC. my_container_1(10.88.0.108) N5 my_container_2(10.88.0.109) NDB{EH HE
TEFXY,

9.1.2.12. M&KICERG—privileged A 7> 3 >

AVTHIC. REREDSTDTNAANDT IV A%ZHFRTZA T 3> ——privileged B’H D £,
COATYavENATDIE. AVTHILEZZRER/NOERZEWVEHTDHENEWNZH, BAREIC
BHTY,

SEERADE. COATYaveEFATSIERBtFa VT «—LEEDH R, FREICOHFA
KIEEW, AVTHICHERBRERDERZSZA 52T ITHLET,
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9.13. 7YY= TV /HRET DA A-IZES

Ty RNI=0TU /E EMERESRRESE U THERATE S Debian R—ADA A=V ZREHLTWET,
ZZTlx Docker 77 I A A=Y REILRTBHEE. TTICEILRBEHADA A—=I % ESHE
D2 DICDODVWTEHBALET,

9.1.3.1. Docker Z7 A IbD 54 X—IZEILRT S

Armadillo-loT ¥ — k7> x4 G4 1Y 77+ [https://armadillo.atmark-techno.com/resources/
software/armadillo-iot-g4/container] »5 TDebian [VERSION] >~ 7))L Dockerfile; 771 )L
(at-debian-image-dockerfile-[VERSION].tar.gz) Z4 7> O—RKU% 9, D% podman build O~
YRZEEFTULED,

[armadillo ~]# 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 .

: (BB8)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image latest c8e8d2d55456 About a minute ago 233 MB
docker. io/library/debian bullseye 723b4al@1cd2a 18 hours ago 123 MB

9.27 Docker 77 A IIC & BA XA =Y DEIL RDETH

podman images OY Y RIC KD at-debian-image NEIL RSN/ ENEFRTEE T, library/
debian 4 A=Y @FN—=X &% > TW3 Debian 41 X—3YTY,

9.1.32. EILREHDA X —IZFERAT S

Armadillo-loT ' — k7o x4 G4 1> 77+ [https://armadillo.atmark-techno.com/resources/
software/armadillo-iot-g4/container] 5 Debian [VERSION] > 7LV TFFAX—=, T 7
- )L (at-debian-image-[VERSION].tar) 2% 2> O—RK L%, £D# podman load IV > K %&5EfT
LEd,

[armadillo ~]# podman load -i at-debian-image-[VERSION]. tar

1 (&)

[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

9.28 EJL RFEH#HA X —I % load ¥ BE(TH
podman images Y Ric &k D at-debian-image EJLRSNfcZ ENERTEZX T,
9.1.4. AATINA A %&KS

CDETIE. AVTFTRHRTEETZT7FUT—a3rh5 GPIO ¥ 12C mEDARAT/INA X %=HKS
HECDODWTRULET, EAWIC, AVTFTFTROTZ V=3 oh5RA N OS AlOF/INA ANT Y
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TRATBERETEEFRA, DD, AVTFTFRDT TIYT =23 DS TFTNA A %FZS 2HITIE.
AV T FHEBEICEWWTNNA R ZEETD2RENHDFIT, Z I TRIAER. FWWF/IN1 R
KT EZTNAAYY =T 7LD BEYICERESNTVWBZEEZRBELTWET, TNNARAYU—T 7
AL EREL TWERWEEE. BYICEREL TS EE L,

9.1.4.1. GPIO =& >

AVTFFARTHET BT TV o= 3>0Hh5 GPIO ZIKSeoHiclE. Podman D14 X =I5V 7
FEERR T BBRICRA N OS DT /N1 X7 7 )L /dev/gpiochipN ZETHENH D I, LITIE./
dev/gpiochip2 ZJE L T alpine 1 X—I M5 DV TF %R T 561 TI, /dev/gpiochipN ZET &,
GPION+1 ZEg 52 &N TEXT,

[armadillo ~]# podman run -itd --name=gpio_example —--device=/dev/gpiochip2 docker.io/alpine /bin/sh

] 9.29 GPIO Z#&k 5 7co D > T FH1EEHI

AVTFFARICA>TIONYY RT GPIO Z#1E9 282U TICRUE T, ZDHITIE GPIO3_ 1021 %=1
ELTWET,

[armadillo ~1# podman exec -it gpio _example /bin/sh
[container ~1# apk update && apk upgrade
[container ~1#f apk add Llibgpiod

[container ~1# gpioget gpiochip2 21 @
2]

[container ~1# gpioset gpiochip2 21=1 ©

®9.30 OvFFAHNS5IYY RT GPIO 29 34

QO GPIOES2] DEZEHLEY,
O DRULEZRRULET,
©® GPIO &S 21 [ 1(High) 2RELEY,

fic 6. gpiodetect A~ > K TERE#L TLW S gpiochip ' A NKRRTEEXT, UToFITIE. aV
T EERT BRICE LT /dev/gpiochip2 DREEINTWE T ENERTEEXT,

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

9.31 gpiodetect AY > RDR{T
gpioinfo Y > KR Tld., IBE L gpiochip DMIRBEREZRRIT DI ENTEET,

[container ~]# gpioinfo gpiochip2
gpiochip2 - 32 lines:
Lline 0: unnamed ”?”  output active-high [used]
line 1: unnamed unused input active-High
line 2 unnamed unused input active-high
line 3: unnamed unused input active-high
line 4 unnamed unused input active-high
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line b5 unnamed unused input active-high
line 6 unnamed unused input active-high
line 7: unnamed unused input active-high
line 8: unnamed unused input active-high
line 9: unnamed unused input active-high
Line 10: unnamed unused input active-high
line 11: unnamed unused input active-high
line 12: unnamed unused input active-high
line 13: unnamed unused input active-high
line 14: unnamed unused input active-high
Line 15: unnamed unused input active-high
line 16: unnamed unused input active-high
line 17: unnamed unused input active-high
line 18: unnamed unused input active-high
lLine 19: unnamed unused input active-high
line 20: unnamed unused input active-high
line 21: unnamed unused input active-high
line 22: unnamed unused input active-high
line 23: unnamed unused input active-high
line 24: unnamed unused input active-high
line 25: unnamed unused input active-high
line 26: unnamed unused input active-high
line 27: unnamed unused input active-high
line 28: unnamed unused input active-high
line 29: unnamed unused input active-high
Line 30: unnamed unused input active-high
line 31: unnamed unused input active-high

[ 9.32 gpioinfo A~¥ >~ KDETT

CERB/OUSLNSBRIETBHEIE. GPIO BIEZ A T35 THS libgpiod ZFEMBIT B ENTE
ESERS

9.1.4.2.12C %Zi&k>
AVFFRTEETZ7 7UT—2auh s 12C RS fesicldE, Podman O X—Yh5 IV FF

ZER T BRRICRRA N OS MO T/INA X7 741l /dev/i2c-N ZEITREMNH D FI, LITIE. /dev/
i2c-1 ZE U T alpine 41 X—=IY M5 AV T+ Z1ERT 26T,

[armadillo ~1# podman run -itd ——name=i2c_example --device=/dev/i2c-1 docker. io/alpine /bin/sh

[} 9.3312C &%k S fcHpD > T HEEDI

Y TFARICAD, i2c-tools [CEFENS i2cdetect ANV RZFE>TAL—T P RLAZHERT ST
ENTEET,

[armadillo ~J# podman exec -it i2c_example /bin/sh
[container ~1# apk update &% apk upgrade
[container ~1# apk add i2c-tools
[container “J#f i2cdetect -y 1

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

10: == == == == = = mm e e e e e e

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

9.34 i2cdetect ATV Ric &k 2FEEEH

BEEFHDIHFE L devices DRETi2c-1 ZEIT I ENTEET,

= [armadillo ~]# vi /etc/atmark/containers/i2c example.conf
set_image localhost/i2c_example image

add devices ”/dev/i2c-1"

set command /root/do something with i2c.sh

9.1.4.3. SPI Zi&k>

AVTFATEET 277U T—>a30h5 SPl Z/KSoicidE. Podman QA AXA—=I M5V T+
HERR T BBRICRA N OS IO T /N1 X7 74 )L /dev/spidevN.N ZEITHRENH D T, LITIE. /
dev/spidev1.0 ZE L T alpine 4 X—=IH5 AV T FZ/ERT 21T,

[armadillo ~1# podman run —itd ——name=spi_example ——device=/dev/spidevl.d docker.io/alpine /bin/sh

9.35 SPI Z#% S5 fc D> T HERBI

JAYTFAICAD, spi-tools IC&E N2 spi-config AV Y R&EES> TREDREEERT DI &H
TEEY,

[armadillo ~]# podman exec —-it spi_example /bin/sh

[container ~1#f apk update &% apk upgrade

[container ~J#f 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

9.36 spi-config AV > Ric & 2 HERH
9.1.4.4. CAN =& >

AT FTARTEETZ 77V —30h5 CAN BEZTOHICIE. Podman D4 X—=IH5 1
VT T EERTBERIC, AT EERITIBZRYNT—27& LT host &=, #ERE LT NET_ADMIN %=
BETDIHENHDEFT, UTIF. Ry hT—2E0LT host . #EE& LT NET_ADMIN Z#E L
T alpine A X=IH 5V TFZERT 21T,

[armadillo ~1# podman run -itd —--name=can example --net=host —-cap-add=NET ADMIN docker. io/alpine /
bin/sh

9.37 CAN Z#&k S5 D 1> T F1ERHI
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AYFTFARICAD, ip AXYRTCAN ZEMICT B EDTEXRT, UTIC. REMZRLET,

[armadillo ~]# podman exec -it can _example /bin/sh
[container ~1# apk update && apk upgrade
[container ~1#f apk add iproute2 (1)
[container “J# ip Llink set can@ type can bitrate 125000 (2
[container “1#f ip link set canQ up (D
[container “J# ip -s link show can0@ (4]
4: can@: <NOARP, UP, LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mode DEFAULT
group default gqlen 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

9.38 CAN DE%ESl
(1) CAN DFERED e HITHETR iproute2 ZA VAR —)LUET, T TICA VYA M= ILFHDHEIF
RETY,
(2) CAN DBEEEE% 125000 kbps Ic&REL X,
(3) canQ V9 —Jx—RZRELEXT,
O can0rV9—7x1—A0BREDCFERARTEZRRLET,

9.1.4.5. PWM Z k>

AVFTFARTEET D77V T —2 a3 0h s PWM 2k S HIcidE. Podman D4 X—=IMN5 V7
FEERT BERICRAN OS I /sys T« LV NUZEITRENHDET, LUTIE. /sys ZELT
alpine 1 A=Y S AT EERT 2B TI, T TEIN /sys TaL I MNJIEAYTFAD /
sys lc¥ Y RENEXT,

[armadillo ~1# podman run —itd -—name=pwm_example —-volume=/sys:/sys docker.io/alpine /bin/sh

9.39 PWM %Rk S5 fchD > T FEHHI

AV TFFARICAD., /sys/class/pwm/pwmchipN 7« L2 K UKR® export 7 7 )LIC 0 ZE XA
BET/RADESICEDET, LUTIC, /sys/class/pwm/pwmchip2 %1k S 5E DEERERIZ R U
x£9,

[armadillo “]# podman exec —it pwm _example /bin/sh

[container ~1# echo O > /sys/class/pwm/pwmchip2/export "

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

9.40 PWM D EI{ERESI
(1) pwmchip2 %z export UX 9,
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@ Bz 1 MCLET, BUREF/BTT,
(3] PWM @ ON Fff] Z 0.5 MICLE T,
(4] PWM BAZBRICLET,

9.146. YUFPNA V5 —T z—R%EHKS

AVTFFTHNTEMET D7 U —a>rh5 RS-232C © RS-485 EDY YU 7 I)ILEEZTOHIC
&, Podman O X—=IN5 AV T+ ZERT BBRICRA N OS DT /N1 A7 7 )L /dev/ttymxcN
ZEIREMNHD XTI, LUTIEF. /dev/ttymxcO ZEL T alpine 1 X—IHMS AV T+ Z/EKT 56T
ER

[armadillo ~1# podman run -itd ——name=serial example --device=/dev/ttymxc@® docker. io/alpine /bin/sh

941 YVPIAVI—T7 z—RA%&EKSHDO Y T FHERH
AVTFFARICAD, setserial AVY R&EFES> TIREDKREZHERIT D ENTEET,

[armadillo ~1# podman exec -it serial example /bin/sh

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

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

9.42 setserial ANV RICKBDVUTIVA VT —T x4 ARTE DS
9.1.4.7. USB =5
AVTFARTEES 277V —2arhs USBEROT/NA RZRS e DTEICDVWTRLET,
- USB YU ZITINA RZKS
USB YU ZILTNA X2 A>T FANSIKSFBRICIE. Podman DA X—=I NS AV THZERT S

BRICTRR N OS Al /dev/ttyUSBN ZETHEMNH D £, LUITIE. /dev/ttyUSBO % U T alpine
AAXA=IH SV TFEERT ZHTY,

[armadillo ~J# podman run -itd -—name=usb_example --device=/dev/ttyUSBO docker. io/alpine /bin/sh

943 USB YV ZILFTINA R &K S D A>T F1ERHI
AVTFARICAD, setserial ANV RaE> CTIREDREZER T DI ENTEEXT,

[armadillo ~J# podman exec -it usb _example /bin/sh

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

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

9.44 setserial AV Y Ric &3 USB V) ZILFINA RERE DHESEHI
- USB AXZ %KD
USB A XZ%# YT FRNSIKRSBEEICIE. Podman DA X—I DS AV T HE2ERT DEBICKRR

N OS fld /dev/videoN ZETEMNH D £9, LUTIE. /dev/video3 ZEL T alpine 1 X—IH
51v7F+ =2kl 56T,

[armadillo ~1# podman run -itd -—name=ushcam example --device=/dev/video3 docker.io/alpine /bin/sh
[armadillo “]# podman exec —it usbcam example /bin/sh

[container ~1# ls /dev/video3

/dev/video3

19.45 USB W X5 %K S cdD IV T FH{ERBI

GStreamer REDVIF AT« T IL—LT—7 EfHAEDLESDZET, USB AXTH 5 DBUKD
Fr 7FHHEERD XD,

- USB XEYZHKD
ZZTIE USB AEYZRSTEICDOWVWT 2 DDBIZRLET,
- IRAK OS Ity U USB XEV ZIYTFH5HKS

HESMUHRAN OSAITY IR ULTH S USB XEUZ IV T FHH5IKSBEICIE. Podman @
AX=IPSAVTFHZERT BERICRA K OS AT USB A€V ZYIYRLTBTALINUZE
TRENHD KT,

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

samp le. txt

9.46 USB XEUZ/RA K OS fllIcvyv > b9 %6l

EEEOHITIE, USB XEYZ /mnt (YT MULEULE, BLTIE. /mnt ZE U T alpine 1 X—3
NV TFHZENT 26 TY,

[armadillo ~J# podman run -itd --name=usbmem example --volume=/mnt:/mnt docker. io/alpine /bin/sh

947 ;RA K OS AN VY M AHD USB X T &R S b D IV T FHEEHI

RAK OSRID /mnt T« LI MU ZIYTFRD /mnt (XML TWET, Thickh, Tv
THTANSDE /mnt To LI MU ZBLTUSB XEYZRS ZENTEET,

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

9.48 USB XEV ICREENTWBT—5 DR
- USB XEVZIVYTFTRNSYIVERT S

USBXEUZIOAVFTFTANSY TV MUTKSHERICIE. Podman DA XA—=I NS AT FH=2ERT
ZEICRA N OSEID /dev T« LV M) ZET ERIEFIC, BYJBIEREEITHENHD T, LITIE /
dev ZEU T alpine 1 X—=IH5 A>T+ %2EKT 261 TT, #ERELTSYS_ADMIN & SYS_RAWIO
HEELTWET,

[armadillo ~]# podman run -itd -—name=usbmem example --cap-add=SYS RAWIO --cap-add=SYS ADMIN --
device=/dev/sda --device=/dev/sdal docker.io/alpine /bin/sh

949 USB XEVYEVYDY NTBHD>TFHEEH

AYTFARICAD, mount A¥Y RTUSB XEUZ /mnt Ic¥T Y hL. REFESNTWVWSET—F%
ERIBIENTEEXT,

[armadillo ~]# podman exec —it usbmem example /bin/sh
[container “J# mount /dev/sdal /mnt

[container “1#f ls /mnt

sample. txt

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

test

950 a7 FHWMS5 USB XEVZEY TV N BH
- USB 7/XA RDIRY b 75 7ICHISS %

BE. AYTFANS USB FINA ZRZJ/KS eI, HS5H U Armadillo-loT ¥— ko1 G4
KIFICUSB TN\A R =FERUICIREET, AV T T ZEEIZNENHDFI, VT FEEEIC USB
FINA A%ER L TRB I TS 0ICiE. /dev & volume EUTAVTFRICNTY NTDIRENHD
£9, LUTIE. volume &L T /dev ZEU T alpine 4 X—=IYDS5 AV TFHEERT 2B T, 1 RXY
NDBH Dz IC —net=host HLIEITHENH D £,

[armadillo “J# podman run —itd ——name=usbhotplug example —-volume=/dev:/dev --net=host docker. io/
alpine /bin/sh

9.51 USB /N1 ADiRy 7S5 T ICHIGT 55
9.1.4.8. RTC Zi&%>

AV TFFAMS RTC ZF/S=HIciE. Podman A A =I5 AV T FZERT BEICRA N OS
BIOF/INA X7 74 )L /dev/rtcN ZET LR IC. RTC NOEIDREETSOHDERLETNE
NHDFET, LUTIE. /dev/rtcO #EL T alpine 1 X—I W5 AV T+ %ERT 2HTT, EEE L
T SYS_TIME 6 ELTWEY,
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[armadillo ~1# podman run -itd —-—name=rtc_example --cap-add=SYS TIME --device=/dev/rtc@ docker. io/
alpine /bin/sh

9.52 RTC Z#xk> 66D > 7 F+1ERHI
OAYTFARICAD, hweclock ¥ Y RT RTC OBZERREZRENTEET,

[armadillo ~]# podman exec -it rtc_example /bin/sh

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

[container ~1# date --set ”2021-04-01 09:00:00” (2)
Thu Apr 1 09:00:00 UTC 2021

[container ~1#f hwclock —-systohc (3)

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

9.53 hwclock AV Y Ric &% RTC OEAIRR EFREH

(1) RTC ICRESNTWBIRERAZRZRLEX I,

(2] VATLEAZE 2021 £F4 B 1T HOK O O MICERELE T,
(3] VAT LK% RTC ICRREEEXT,

(4] RTC ICRESNTVWEHANEESNTWDS I & Z2HERBLET,
9.

1.49. BEEHBAZTS

Armadillo-loT ¥— kU x4 G4 [CERLIEAE—HA—REDBFEEHT/INA ANV T FALSE
BEHEHAT ZHICIE. Podman DA X—=I S AV T FEERT BERICRA N OS IOF/INA R T 7
1)L /dev/snd ZEITHRENH D £9, LITIE. /dev/snd %#EUL T debian 1 X—IYHhS5AVTF+%
ERL S 61T,

[armadillo ~1# podman run -itd ——name=snd_example --device=/dev/snd docker. io/debian /bin/bash

M 954 BEEHRAZEITS fcHD > TFH1ERH
AVTFFARICAD, alsa-utils REDY TNz 7 TEHEEEHETAZE T,

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

[container ~1#f apt install alsa-utils (1)
[container ~1# /etc/init.d/alsa-utils start (2]
[container ~1# aplay -D hw:N,M [Z 7 1 JL&] (3)

B 9.55 alsa-utils Ic & Z2BEEHDZTSHI
(1) alsa-utils z4 Y A —=J)LUZE T,
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(2) alsa-utils Z#E L X9,
O EELEZ7IMINEDEE7 7ML EBELUET,

aplay DE%IcH 3. M IZZEE%EHALRW CARD B2, N @781 2ES%FLTWET, CARD
B2 LN RESE. aplay ANV RICA ATV v ES522C 8 CHRATEET,

9.1.4.10. 21— —RA Y FDARY N ZBET S

Armadillo-loT =k U 24 G4 [CIFA—H—XA Y FHIEEINTVWET, INSEDRALYFDTY
a/U)—=RARY NERBITSZHICIE. Podman QA4 X—I S5 IV T %2R T BRICTKRA
OS Ald /dev/input T« LI MU ZEITRHENBD XTI, UTIE. /dev/input ZE L T alpine 1 X—
IhSAVTHZERT 2HTT, I TEIN /dev/input 7« L7 MJIEO>Y7TFROD /dev/input
YOV RENET,

[armadillo “]# podman run —itd ——name=sw_example --device=/dev/input docker. io/alpine /bin/sh

9.56 A —H—RA Y FDARY NeBFI SOOIV THEEH

JAYTFARICAD, evtest AINY RTARY hZERTEET,

[armadillo ~1# podman exec —it sw example /bin/sh
[container ~1#f apk update && apk upgrade
[container ~1# apk add evtest
[container ~1# evtest /dev/input/event]l
Input driver version is 1.0.1
Input device ID: bus 0x19 vendor 0x1 product 0x1 version 0x100
Input device name: “gpio-keys”
Supported events:

Event type @ (EV_SYN)

Event type 1 (EV_KEY)

Event code 28 (KEY ENTER)

Properties:

Testing ... (interrupt to exit)

Event: time 1612849227.554456, type 1 (EV KEY), code 28 (KEY ENTER), value 1 @
Event: time 1612849227.554456, -——-——-————————- SYN REPORT -——————————-

Event: time 1612849229.894444, type 1 (EV_KEY), code 28 (KEY ENTER), value 0 G)
Event: time 1612849229, 894444, —--—---——---—- SYN_REPORT ------------

9.57 evtest OV Y Ric &k 2HEZEH

(1) SW1 ORYY Fyvoa ARYNEREULEEZESDERR
(2] SW1 ORTY VY= ARV NEBRBUZEEDERR

9.1.4.11. LED Z#>

Armadillo-loT “— k7 x4 G4 [CI& LED DEEINTWET, <nsS5D LED =ik SoHicid.
Podman DA X—=I M5V T+ %ERT ZEICHRAN OS Bl /sys T« LI MU EETHRENHD
£9o, LITIE. /sys ZE LT alpine 1 X—IM S5V T F+%ZERT 2B TT, 2 TEI N /sys
TaoLOZMNJEAYTFAD /sys I TV hEINFET,
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[armadillo ~1# podman run -itd -—name=led example --volume=/sys:/sys docker. io/alpine /bin/sh

9.58 LED Zz# > fed > 7RI

AVTFARICAD, brightness 7 71 JLICEZEZEZIAE I E T LED ORAT/EZTS I ENTER
T, 0 ZEZAL EHI. O LUIANDE (1~255) Z2EZ AT ERTULET,

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

9.59 LED D mKT/HXTDEITH
0.1.5. EEEREEE 21T 5
COET. VT FANSIEEMBET /N1 RAZH/STRICOVWTRLET,
9.1.5.1. Bluetooth 7/\1 X &K% >

A7 FALS Bluetooth 7/NA X Z{w S f=HITE. Podman DA XA —=IHS A>T FZ21EHRT B
[CIRA K OS RIDFT/NA X7 74 )L /dev/ttymxcN ZE T ERKFICRKY N T—2 & LT host . #ERR
& UT NET_ADMIN ZEITHENH D £J, /dev/ttymxcN (& Bluetooth BIETHERAT 2 L S ICKE
UIeYUZILTINA RZIBEL TLIEE W, T /dev/ttymxcO ZE L T alpine 41 X—IY M5 Y
TFEERT BT,

[armadillo ~J# podman run -itd -—name=bt example --net=host --device=/dev/ttymxc@ --cap-
add=NET ADMIN docker. io/alpine /bin/sh

9.60 Bluetooth /N1 X &k S f=6bD > T F1ERH

AVTFFHRTRERY 78D 7%14 YA N—=)LUT, Bluetooth Z&£& U £9, btattach Av¥> R
D5ECIF AV T FHERRITE Uz ttymxe ZREL TSI WL,

[armadillo ~J# podman exec -it bt _example /bin/sh
[container ~]#f apk update && apk upgrade

[container ~1#f apk add bluez dbus

[container ~J# /usr/bin/dbus-daemon —-system
[container ~1# /usr/lib/bluetooth/bluetoothd &
[container “]#f btattach -B /dev/ttymxc@ -S 115200 &

9.61 Bluetooth Zi#£E9 514

Zhnic &b, bluetoothctl T Bluetooth 85D A F ¥+ Y PoRF Y VTR ENTZEEDICHEDET,
{TFIC. bluetoothctl AV Y RTCADEZRZ XX > L TR V% {T56ZRUET,

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

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

[bluetooth]# scan on (2

Discovery started

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

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

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

9.62 bluetoothctl AV RICLKBAF v ERT YU VT DH

(1] v hO—ZZ&EBLEI,

@ RAI#SREIAFvTYLED,

(3) RPZVYTULEEWEESED MAC P RLRAZEEELTRZY VT LET,
(4) exit T bluetoothctl @ 7OV 7 & TULET,

0.

1.5.2. Wi-SUN F/\1 X Z k>

Z I Tl WIi-SUN 7/t ZH' UART TERSNTWBIBEEOFERLET, ZDHE. AIVTFR
TEMEST D7 7)o —2a3rh5 WIi-SUN 7N A TBIEZITOeHICiE. Podman 4 X—Imn5 10
VT FEERT BERICRA N OS BIOF/NA X7 741 )L /dev/ttymxcN D55, Wi-SUN &5 9 35
DEETRHENHD FT, AT /dev/ttymxcO ZEL T alpine 1 X—I M5 AV T+ Z1ERT 564
<95

[armadillo “]# podman run -itd ——name=wisun_example --device=/dev/ttymxc@ docker.io/alpine /bin/sh
[armadillo ~]# podman exec —it wisun_example /bin/sh

[container ~1# Lls /dev/ttymxc0

/dev/ttymxc@

9.63 Wi-SUN /XA A Z/x S FcHD 3> T FH1ERHY
AVTFFAMNS., /dev/ttymxcO ZfE> T Wi-SUN F—F DEZENTESLDICHEDFT,
9.1.5.3. EnOcean /X1 X &ikKS

Z Z T, EnOcean 7/ A UART TERSNTWSBEDHZRLET, ZOHBE. AV TS
NTEMET B 77U — 3 h 5 EnOcean T/\1 A TEIEZEITScdHIClE. Podman O+ X—Ih
S5OAYT+H%=ERT BBICRA N OS D FT/NA X7 74 )L /dev/ttymxcN @55, EnOcean & 3t
TEHLEDEEITHENH D ET, LUTIE /dev/ttymxcO ZEL T alpine 4 X—IYHh SV T+ %=/ER
920 TI,

[armadillo ~1# podman run —itd ——name=enocean example ——device=/dev/ttymxc@ docker.io/alpine /bin/
sh
[armadillo ~]# podman exec —it enocean example /bin/sh
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[container ~1# Lls /dev/ttymxc0
/dev/ttymxc@

9.64 EnOcean /N1 A&k > fc D > T HEEHI
AV TFAMNS. /dev/ttymxcO %#{# > T EnOcean 7—% DXRZENTES L SICRDET,
9.1.6. xRy NT—UZK>
COETIE. AVYTFTARDORY hT—=7ZR/STEICOVWTRULET,
9.1.6.1. A>FFD IP 7 RLRAZHERIT 5
EAMICAYTFDIP ZRLXIE Podman A A=Y N5 AV T FHZERULIEEZICEHMICED IR

S5NEJT, AVTFHICEDIRSNTWS IP 7 RL XERA K OS N5 IE podman inspect AY¥ > R
ZAVWT, UTOLSICHERI B ENTEXT,

[armadillo “]# podman run -itd -—name=net example docker.io/alpine /bin/sh
[armadillo ~1# podman inspect ——format ’ {{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

K9.65 Y7+ D IP 7 RL XFEZHI
AVTFF7AD ip AV RZAVWTHERITZIEHTEET,

[armadillo ~J# podman run -itd --name=net example docker.io/alpine /bin/sh
[armadillo “]# podman exec -it net example /sbin/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

n 9.66 i P asxy FEFEMT:.]/T*@ IP 7I<I/ZEWL:\$J
9.16.2. VT FICEEIP PRLAZKET S

! podman (77 #JL kT 10.88.0.0/16 ZFEWNE T,
MICFERLTWBIPZRLRAEHE SFHEERFREIVTHICHDIP 7 RL
ZEHREL TS L,

AVFTFHICEEIP 7PRLAZERET BHICiE. RUICI—TFEEDRY NT—VZEHRT 2RHED
HhEI, UTIC 192.168.1.0/24 Ic21— "j‘ EDXRYNT—U%ERT 20 ERULET,
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[armadillo ~]# podman network create ——subnet=192,168.1.0/24 my network

X 9.67 1—HYEZXDERY NT— I 1ERBI

AVTF 2RI BIc. ERTHER LR Y kT =7 &3 Ebt\,\ P7RLRZEI LT, v
TITDIP7Z7RLAZEET DI ENTEET, UTDHFITIX IPF7RLRA%Z 192.168.1.10 ICEE UL
ESERS

[armadillo ~1# podman run —-itd —-—name=network_example ——net=my network ——ip=192.168.1.10 docker. io/
alpine /bin/sh

9.68IP 7 RL ABEE®D A>T FHERHI
AVTFFDIP ZRLAN, 192.168.1.10 ICHBESNTWBZ ENERTEET,

[armadillo ~1# podman inspect ——format ’{{ .NetworkSettings.Networks.my network.IPAddress }}’
network example

192.168.1.10
}9.69 OAVFFDIP 7 RL AEEZH
Armadillo-loT — kT 1 G4 ZHBEE LI EZICRY NT—T DERE
T7A4ILDNEZATUELRARWESIC, /etc/atmark/containers [CERTET
o LZRENHDET

[armadillo ~]# vi /etc/atmark/containers/my network.conf

set type network

set_subnet 192.168.1.0/24

[armadillo “]# persist file /etc/atmark/containers/my network.conf

persist_file A< > KIcBIT Z5#MlE 79.8.2. overlayfs & persist_file
IEDWTy ZZRULTLREL,

9.1.7. Y—N\ZHEEI 3

COETIE, AT FTRTERABY—NZBEITZHECOVWTIRULET, COETHRD EIFTWS
H—/\I& alpine @ apk AVY RTA VY ARN—=)LT 2 EDTEETT,

9.1.7.1. HTTP U —N\%Z#EFET 3
Z ZTld. HTTP #—/X& LT Apache & lighttpd @ 2 % EHET 2BEICDOWTHBLET,
- Apache Z B9 %

alpine 4 X—=Ihs AV 7T+ %KL, 0> FTFWHNIC Apache Z1 V AM—=)ILULET, aAvTF
ERRDBRIC, /RA K OS @ 8080 FMNR—hrZIAVTFHD 80 FR—MNCERXT DIBEEZEIT>TWVWET,
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[armadillo ~J# podman run -itd -—name=apache example --publish=8080:80 docker.io/alpine /bin/sh
[armadillo ~]# podman exec —it apache example /bin/sh

[container “1#f apk update &% apk upgrade &% apk add apache?

[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

9.70 AV 7 7Ic Apache Z#1 Y A h—)L 9 %4l

ftd PC 2 ED Web 7505, RAKN OS D IP 7RL XD 8080 FR—MICE/RI D&, &
ERESRRANR—IDNRREINET, 7 A4J) hTlE. /var/www/localhost/htdocs T« L2 kU7 74
IWZBEL ZET Web 720N SEEBETEEXT, Apache DFEMIAREREIX. /etc/apache2 T« L 7
NUICHBERET7 7N ZRET DI ETEEARETT,

- lighttpd Zf#ERH9 %

alpine 4 X—YMS5AVFFEERL. ZOIAYFFRIC lighttpd £ YA R—ILLET, IVFF
YERDERIC, KRRk OS d 8080 BEK— k% AV FFHD 80 BR— h CERXT 2IEEET>TVET,

[armadillo ~J# podman run -itd ——name=Llighttpd example —-publish=8080:80 docker.io/alpine /bin/sh
[armadillo ~“1# podman exec —it lighttpd example /bin/sh

[container ~]#f apk update &% apk upgrade &% apk add lighttpd

[container “J# echo "<html><body>It works!</body></html>” > /var/www/localhost/htdocs/index.html
[container “J#f Lighttpd -f /etc/lighttpd/lighttpd. conf

9.71 AV FFIC lighttpd 21~ XA ~—JL T %6l

lighttpd (77 # )L b TIEIEMEERBERX—IYDMNEEINTWRWS, ELOFIETIEHERR—Y
% /var/www/localhost/htdocs T« L7 N UDTICEEEL TWEY, D PC mED Web 754
oS, RAKNOS D IP 7RLZA®D 8080 BR—MICERT 2ERRINET, lighttpd DEMLRRTE
I&. /etc/lighttpd T4 L7 NUICHBRET 7A I ZiREIT DI ETEENFETI,

9.1.72. FTP Y —N\%Z#EEI %

ZZTIE FTP —=/N& LT vsftp ZEAT I HBRICOVWTEHBAL X T, alpine 1 X—IH50V T
FEERL. TDAVTFAIC vsftpd ZA4 VA R=ILULE T, AV THERDKRIC, FTP @5 T#EH
ITEHR—NMNCDODWTRA N OS AIAS AV TFFADR—NCERET DIEEE. AV TFHOREZHE
LT PASV_ADDRESS [c/RZ K~ OS D IP 7 KL ZDIBEEEIT> TWE T,

[armadillo ~1# podman run -itd --name=ftp example --publish=21:21 --
publish=21100-21110:21100-21110 --env=PASV_ADDRESS=<;R X h @D IP 77 KL R> docker. io/alpine /bin/sh
[armadillo ~1# podman exec -it ftp example /bin/sh

[container ~1#f apk update &% apk upgrade &% apk add vsftpd

X 9.72 A>T FIc vsftpd Z14 VA M—IL 9 %61
AVFFRICA—YTFT7HO VN Z2ERL, COI—YTftp AV >V TEDLSICLET,

[container ~1# adduser atmark
Changing password for atmark
New password: (/SR —RK%AA)
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Retype password: (/NRXT—K%&AAN)
passwd: password for atmark changed by root

9.73 21— %&EINT 34
ERUfca—tT ftp A1V TES L ST, vsftpd DRET7 71 ILERELE T,

[container ~1# sed —i —e ’s/anonymous_enable=YES/#anonymous enable=YES/g’ /etc/vsftpd/vsftpd. conf
[container ~1# sed -i -e ’s/ftlocal _enable=YES/local enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~]# sed -i -e 's/fiwrite enable=YES/write enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# echo ”pasv_enable=YES” >> /etc/vsftpd/vsftpd.conf

[container ~1# echo ”pasv_min port=21100" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_max_port=21110" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd. conf

X 9.74 RE 7 7 1 L DimEH|

MREEUICERET 7 )L ZEEL T vitpd ZEEIT S &ICL D, ftp BERAIBEE RO FT, ftp OT A
VRDT NIV NEERDOFIRTIER U IcEDZEFERALET,

[container ~1# vsftpd /etc/vsftpd/vsftpd. conf

X 9.75 vsftpd DiCEH
0.1.7.3. Samba H—/\E#EEFT 3
Z ZTlE. Samba Y—/NOBEAEICDOWTEHBLE T, alpine 1 X—IHh5A>VFFHE2ERL.

FDOAVTFRNIC samba 4 VA M—J)LUE T, VT FHEBDERIC. samba TEAT ZR—KICD
WTHRRA KN OS IS DY FFHRDNR— MIEXT DIEEZT> TWET,

[armadillo ~]# podman run —itd ——name=smb_example ——publish=139:139 ——publish=445:445 docker. io/
alpine /bin/sh

[armadillo “J# podman exec -it smb_example /bin/sh

[container ~1#f apk update && apk upgrade && apk add samba

9.76 A>T FIC samba 14> AN—)LF 34l
AVFFRICI—FT7Ho Y M EERL. 2O1—H5Tsamba IO 1> TE3L3ICLET,

[container ~1# adduser atmark

Changing password for atmark

New password: (/XX — RK%&AH)

Retype password: (/XRX7T—RK%AAN)
passwd: password for atmark changed by root
[container ~1# pdbedit -a atmark

new password: (/XX —R%&AHN)

retype new password: (/82T —R#&EAN)

0.77 A —YZEMY 24|
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samba BT 5 &, FROFIETERLIcI—YYT7Ho Y hTED PC REMNSOTA VT DI &
NTEXET,

[container ~1# smbd

9.78 samba Di2EIH

HEITDZT4L YN DIEERE DFMERTE X /etc/samba/smb.conf 7 7 1L RET Z 2 & TE
BEOgETY,

9.1.7.4. SQL —N\=zBEI %

ZZTlE. RDMS & UL T sqlite ZEAT 2HR/ICDOVWTEHBLET, alpine 1 X—IYhsav7+
EERL. TOAYTFAIC sqlite EA VY ARN—=ILULET,

[armadillo ~1# podman run -itd ——name=sqlite example docker.io/alpine /bin/sh
[armadillo ~1# podman exec -it sqlite example /bin/sh
[container ~1#f apk update &% apk upgrade &% apk add sqlite

K 9.79 OvF+Ic sqlite #2104 Y A ~—ILF 56l

JAYFFRICAD, sqlite3 IY¥Y RZEETT B & sqlite DTOY T MHIRRINT—IRX— DM
MTEBDLIICBEDEXT,

[container ~1# sqlite3 mydb.sqlite

SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints.

sqlited

9.80 sqlite ME{THI
9.18. EfaVUT«
COET, AVTFTARIETZEF2UT 1 DERDTEICOVWTRLET,
9.1.8.1. iptables AY > R&EFERAT 3
AVTFAMS, iptables AV REFBALTNT Y N7 YV T%TSSICIFE. V7%

EB T BRIC. #ERE LT NET_ADMIN & NET_RAW ZEITHENH D T, UTIE. ERZELT
alpine A XA—=I NS AV T+ ZERT 28 TT,

[armadillo ~]# podman run —itd ——name=iptables example -—cap—-add=NET_ADMIN --cap-add=NET RAW
docker. io/alpine /bin/sh

[armadillo ~]# podman exec -it iptables example /bin/sh

[container ~1# apk update && apk upgrade && apk add iptables

9.81 iptables Z{#FHT %/ D > T FERH
BFIC, iptables ZfEALHlZRUE T,
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[container ~1#t iptables -L
Chain INPUT (policy ACCEPT)
target prot opt source destination

Chain FORWARD (policy ACCEPT)
target prot opt source destination

Chain OUTPUT (policy ACCEPT)

target prot opt source destination

[container ~1#f iptables -I INPUT -p tcp -m tcp ——dport 8080 -j ACCEPT
[container ~1#t iptables -L

Chain INPUT (policy ACCEPT)

target prot opt source destination

ACCEPT tcp -- anywhere anywhere tcp dpt:http-alt

Chain FORWARD (policy ACCEPT)
target prot opt source destination

Chain OUTPUT (policy ACCEPT)
target prot opt source destination

X 9.82 iptables DENERESRAI

9.1.9. BERRZITS

COETIE. AVTFTFTHRTEEITZ 77U — 3 oh5 Armadillo-loT '— b 41 G4 ICERE
NET« A7 LAICBAZITOAEICODVWTRULET,

9.1.9.1. Wayland %% >

JAYFFAMS, Wayland O AVRI S5 THZ weston ZEE UEEERRZITIBERLET,

TRTZYNY—0T 07 /DHRHTZAA=IDSAVTFEERUET, DA X—JICEALTIE 9.1.3.
7v#7—7?7/ﬁ%ﬁ?%4%—7€@31E%%b?<ﬁémoik\@3APU¢NmJ%ﬁ
9% ZXmEH+THBDELET,

[armadillo ~1# podman run —itd ——name=wayland example ¥
——-env=XDG_RUNTIME DIR=/tmp ¥ ‘]

—device=/dev/dri ¥ @

—--device=/dev/galcore ¥ ©

--device=/dev/input ¥ (4]

--device=/dev/tty7 ¥ (5
--volume=/run/udev:/run/udev:ro ¥ @O
—-volume=/opt/firmware:/opt/firmware:ro ¥ ii

~—cap-add=SYS TTY CONFIG ¥ ©
localhost/at-debian-image: latest /bin/bash

9.83 Wayland Zi&k > fc6b® 1> T FH1ERHI

weston DRITICHEBERRIELZHZRELE T,
BEEEEICHERT/INA AZXZELEX T,

©0Q
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BEEEEICDERT/NA A EZZRELE T,

F—IR—ROY TR ELFERATEEICT 2HDT/NA REZRELET,

weston [CHER tty ZREULX T,

RA K OS fID /run/udev ZaAVTFANSIY VY R T BLSIICHRELET,
A~ OS D Jopt/firmware Z AT FRNSENY IV RNTBLSICEKRELE T,
tty ZIRET 2O DIERZHRELF T,

000600

Ric, LTD&SIc weston ZEELE T, ATV 3V TH D —-tty ICRET ZEIE. AV T H1ERKE
IEUT tty OBFICUET,

[armadillo ~]# podman attach wayland example
[container ~J#f weston —-tty=7
Date: 2021-11-21 UTC
[23:46:52,823] weston 9.0.0
https://wayland. freedesktop. org
Bug reports to: https://gitlab. freedesktop.org/wayland/weston/issues/
Build: Lf-5.10.35-2,0.0-rc2-0-g230e%c+
[23:46:52,825] Command line: weston —-tty=7
[23:46:52.825] 0S: Linux, 5.10.52-1-at, #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13 UTC 2021, aarch64
[23:46:52.826] Using config file ’/etc/xdg/weston/weston. ini’
[23:46:52,829] Output repaint window is 16 ms maximum.
[23:46:52,831] Loading module ’/usr/lib/aarch64-linux-gnu/libweston-9/drm-backend. so’
[23:46:52,897] initializing drm backend
[23:46:52,897] logind: not running in a systemd session
[23:46:52.897] logind: cannot setup systemd-logind helper (-2), using legacy fallback
[23:46:52,902] using /dev/dri/cardl
[23:46:52.902] DRM: supports atomic modesetting
[23:46:52.902] DRM: does not support GBM modifiers
[23:46:52,902] DRM: supports picture aspect ratio
[23:46:52,903] Loading module ’ /usr/lib/aarch64-linux-gnu/libweston-9/g2d-renderer. so’
[23:46:52,982] eventl - gpio-keys: is tagged by udev as: Keyboard
[23:46:52.983] eventl - gpio-keys: device is a keyboard
[23:46:52.986] eventd - audio-hdmi HDMI Jack: is tagged by udev as: Switch
[23:46:53.027] event® - not using input device '/dev/input/event0’
[23:46:53.066] Llibinput: configuring device "gpio-keys”.
[23:46:53.067] DRM: head ’'LVDS-1" found, connector 39 is connected, EDID make ’unknown’, model
“unknown’, serial ’unknown’
[23:46:53.067] DRM: head ’'HDMI-A-1" found, connector 40 is disconnected.
[23:46:53.067] Registered plugin API ’weston drm output api v1’ of size 24
[23:46:53.067] Compositor capabilities:
arbitrary surface rotation: yes
screen capture uses y-flip: yes
presentation clock: CLOCK MONOTONIC, id 1
presentation clock resolution: 0.000000001 s
[23:46:53.070] Loading module ’/usr/lib/aarch64-Linux-gnu/weston/desktop-shell. so
[23:46:53.073] launching ’ /usr/libexec/weston-keyboard’
[23:46:53.079] Loading module ’/usr/lib/aarch64-Llinux-gnu/libweston-9/xwayland. so
[23:46:53.210] Registered plugin API ’weston xwayland v1’ of size 32
[23:46:53.210] Registered plugin API ’weston xwayland surface v1’ of size 16
[23:46:53.210] xserver listening on display :0
[23:46:53.211] launching ’/usr/libexec/weston-desktop-shell’

9.84 1> 57T weston =& 2ETHl
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Armadillo-loT =k D x4 G4 [CEH L TWB T« XA7L A L. 7RI~y THEIRREINEKT,

=L

- weston DFEKTE

TYRNI—=0T0 /DRI 514 X—ITlE. weston DFRTE 7 71 )L /etc/xdg/weston/weston.ini
ICEEBELTHN X,

[container ~1# cat /etc/xdg/weston/weston. ini
[core]

idle-time=0

use-g2d=1

xway land=true

repaint-window=16

[shell]
panel-position=none

Loutput]
name=HDMI-A-1
mode=1920x1080 @

Loutput]
name=LVDS-1
mode=off

9.85 weston.ini

(1) ZDITTHDMI EZ Y [cH DI 2 BERDBREREZITO I EMNTEX I, FIEHMEIX 1920x1080
T,

W%mmm?ﬁﬁg%ﬁib@m%éb\EEbt%@EE%:&ﬁﬁm
UL TWAWERIK. EZ4MWIE U TWBFILREBEREICEBEMNICYID Db
Dijo%mﬁmx%.b@mm@ﬁfhﬁénﬁutﬁﬁoijoGw
= 7)) — /azwﬁﬁwﬂnkvnﬁ%% NHbhErIDT., FTHEA
FTERDEZVICEDLETHREREZIEBEL TR IEZRBEMHULET,

RET 7 ANEEHT BRIV T FAA—VEFRURET B DT
EEIA. RY2—LEFE>TIDTPANETERHRT B ENTES
¥

podman run —-volume H* /etc/atmark/containers/*.conf M volumes Z%{
RELTL S,

. weston MEMR
AVTFFOBEEELTC, —2OAVTFHFT—2o0F7 7V r—y a3y z#ghdEmxfREUET,

—DO 0Oy TFFTweston ZEEF L T. XDG RUNTIME DR ##B9 53 c&TTRlod>Y 5T+ T
weston ZERAIT 27 7V —ya VARSI EZCE@F>UTOOY 7« TRIEETY,
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[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add_devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —--env=XDG_RUNTIME DIR=/run/xdg_ home €9

add _args --cap-add=SYS TTY CONFIG

set _command weston —--tty 7

[armadillo “1# vi /etc/atmark/containers/detect object.conf ©
set_image localhost/at-debian-image: latest

add_devices /dev/galcore /dev/video3

add volumes /opt/firmware:/opt/firmware:ro /tmp/xdg_home:/run/xdg_home
set restart always "

add_args —-env=XDG_RUNTIME DIR=/run/xdg_home

set_command /root/start detect object. sh

[armadillo ~]# podman start weston (5]

[armadillo ~]# podman start detect object (6

weston DERE 7 71 IL=ERULE T,
XDG_RUNTIME_DIR % volume THBHL T, AT« LI NUZFEVNET,

& U T detect_object EWSEZFID Y A 7Y NDRET7 7 A I EERLET, T I TIHER
DAFZRETCETEXT,

PTZVT—23vIick>TE weston PEER T UKFICT S —ZHAOULBRWEEDN B DT,
set restart always ICUZE T,

ROHAV TS Z2FEHTEHLEIT,

Q0 © 000

- A—HY%IEE L T weston ZiEET S

7YY= FTU /DMRMT D1 X— at-debian-image ICIZFT 7 # )L kT atmark Z—HEEL
TWZEY, at-weston-launch A¥ Y RZFES &, root T—HTidi< atmark 11— T weston Z#2
BIDIEMNTEET,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add _devices /dev/dri /dev/galcore /dev/input /dev/tty7 (3
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —--env=XDG_RUNTIME DIR=/run/xdg home

add args --cap-add=SYS TTY CONFIG

set_command at-weston-launch —-tty /dev/tty7 —-user atmark ©

[armadillo ~J# podman start weston (4]

weston D/RET 71 L ZEBR U E T,

Y% tty & LT /dev/tty7 ZEBIIL £,

at-weston-launch AY Y RDA 73 ULTERT S tty £ 21— EZZEULET,
RO HAY T FZ=FETRE LT,

(o)
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—~tty & —-user ZIEE LRI > HZEIF. T 74 M T /dev/tty7 & atmark Z—HhMEbNET,
A=y a3y hNERET S

weston Z &I BFRIC. —-debug A 7> 3 > %ET & weston-screenshooter ANYY RTX T ) —
vay heREIBDIENTEXT,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —-env=XDG_RUNTIME_DIR=/run/xdg_home

add_args --cap-add=SYS TTY CONFIG

set command weston --tty 7 —--debug 9

[armadillo ~]# podman start weston (3]

[armadillo ~]# podman exec -it weston /bin/bash (4]

[container ~]# weston-screenshooter (5)
[container ~1# Ls

way land-screenshot-[date]. png (6

weston DFRET 71 LR L E T,

—-debug A 7Y a3 v ZELEXT,
BROLHAVTFZ2FEHTRELET,

B U7 weston > F7FHKHT /bin/bash #EELTOY1 Y UET,

weston-screenshooter VY RZFETUET,
ALY 7o L7 MYURIC wayland-screenshot-[date].pong E WS 7 71 LA TREINE T,

Q0000 O

—debug A 7Y a3 VIFBERBICOMERL T LIV, EXERBOER
EIEHEE T,

Armadillo-loT =Kk DV x4 G4 ICF—R—RZEHEHEL TLWBEEIF. -
debug A 7> 3 V% EIH < TH Windows ¥— + s ZHiTI 32 &I
EDRV)—=223y hNERETZIENTEET, CDHFE. RATY—

= vy 3y MEOYTFHROD /proc/[weston @ PID]/cwd FIciRESINE
ED

9.1.9.2. X Window System %#&>

IV TFALS. X Window System Zi£E UBHEKXRZ{T2>HZRLET, T TREF7ZY hNY—7
TUO/DRBITZ2AAXA=—INSAVTFEERULET, 2O AXA—=JICEALTIE 19.1.3. 7y h¥Y—7
TUO/DRETZ2AAX=IEFES, ESRLTEEI W, /oo 83. VPU ® NPU #{EART %, %=X
MEATHDELEXT,
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[armadillo ~]#f podman run -—itd --name=x_example ¥
——device=/dev/tty7 ¥ @

—-device=/dev/fb0 ¥ (2

--device=/dev/input ¥ (3]
—-volume=/run/udev:/run/udev:ro ¥ (4

-—cap-add=SYS ADMIN ¥ ©
localhost/at-debian-image: latest /bin/bash

9.86 X Window System Z% S 7z D 1> T FicEfl

X Window System [CHER tty ZRELEXR T, EThs5bFEbnTnWaWtty EULET,
BEEELE R TIL—LNYy 77 ZRELET,
F—IR—ROVYTRBREZFERATREICT 2HDT/NA REZRELET,

RA K OS D /run/udev Z YT FANSN IV R T BLIICEKRELXT,

X Window System DOEIMEICHERIERZREL X,

0000

Ric, UTDELSIC X Window System ZEENLE T, A 73> THD vt ICKRET 2EK. TV
THERRFITE LU tty OBFICLET,

[armadillo ~]# podman attach x_example
[container “]#f apt install xorg
[container “J#f X vt7 -retro

X.0rg X Server 1.20.11
X Protocol Version 11, Revision 0
Bui ld Operating System: Llinux Debian
Current Operating System: Linux 25297ceb226¢ 5.10.52-1-at #f2-Alpine SMP PREEMPT Thu Nov 18 09:10:13
UTC 2021 aarch64
Kernel command line: console=ttymxcl, 115200 root=/dev/mmcblk2p1 rootwait ro
Build Date: 13 April 2021 04:07:31PM
xorg-server 2:1.20.11-1 (https://www. debian. org/support)
Current version of pixman: 0.40.0
Before reporting problems, check http://wiki.x.org
to make sure that you have the latest version.
Markers: (--) probed, (xx) from config file, (==) default setting,
(++) from command Lline, (!!) notice, (II) informational,
(WW) warning, (EE) error, (NI) not implemented, (??) unknown.
) Log file: ”/var/log/Xorg.@. log”, Time: Sun Nov 21 23:51:18 2021
) Using system config directory ”/usr/share/X11/xorg. conf.d”

(
(

9.87 a7 FAWT X Window System % {2&19 % 176l
Armadillo-loT 7=k Vx4 G4 IZEHRL TWBT 1 AL LI, TRI by THEIRREINET,
9.1.93. 7L—L/\y 7 7 ICEEEET %
AVTFRTHETZ 77 ) r—>a s 7L —LNy 7 7ICEEEHT 5 Hicid. Podman D

AX=IUDNSAVTFZERT BERICRAN OS BIOFT/NA X7 74 )L /dev/foN ZETHEMNH D £
9o T, /dev/fb0 ZEL T alpine 1 X—Ih S5V T+ %EHRT 2HTI,
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[armadillo ~1# podman run -itd ——name=fb_example --device=/dev/fb0 docker. io/alpine /bin/sh

9.88 7L —LN\y 7 7 ICEEHETY 57D > T HEH

AT FRICAST. IV ALT—9HTL—LN\y 7 7ICHBETDHEZUTICRULET, Thick
D, #EHRLULTWETFTAXATLA LORTIHDZEILLET,

[armadillo ~1# podman exec -it fb_example /bin/sh
[container ~1# cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

9.89 7L —L/\y 7 7 ICEEREETY 5ETH

9.1.94. ¥y FIXKXIZHS

Y FINKILDEAAENTWBT A AT LA ZEHKE U TWBIRIET, VT FANS T Y FARY
NEEE T Bfzicid. Podman DA X—IH 5V T+ EERT ZICRA N OS #ldD /dev/input
EEIHENHD ET,

[armadillo ~]# podman run —itd ——name=touch example —--device=/dev/input docker. io/alpine /bin/sh

9.90 ¥y FNXINZHKS fcHD AV T FHERHI

Wayland 2 £D GUI RIEEHAEDETES LT, Yy FNXILZFRBLE GUI 7 7 T—2 3
V DBRIENFIREE XD X T,

9.1.9.5. VPU Z#&K>

Armadillo-loT — k7 x4 G4 TEHEALTWS iMX 8M Plus IclE. 8O I1—RK/F1— KL
B UIEEI =y hT#H 3 VPU (Video Processing Unit) hME&Eic