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% 3.1 Armadillo-X2 514> 7v 7/

=t BE
Armadillo-X2 Rt v h(XE') 2GB) AX2210-U00DO
Armadillo-X2 2EF/R— R (XE) 2GB. XL —2 10GB) AX2210-U00Z
Armadillo-X2 ER—R(XEY 2GB., AL —Y 10GB, ¥—XAD) AX2210-C00Z
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Armadillo-X2 DERARRIESRD EED T,

* 3.2 %
B AX2210-U00D0,AX2210-U00Z,AX2210-C00Z
CPU NXP Semiconductors i.MX 8M Plus

Arm Cortex-Ab53 x 4

- wH/T—4% ¥ v v a1 32kByte/32kByte

- L2 ¥+ v ¥ a1 512kByte

AT T TORY VT IT VIV (NEON)EE
- Thumb code(16bit @t v h)HR—k
Arm Cortex-M7 x 1

-8 /T—4 v v ¥ a 32kByte/32kByte

- TCM 256kByte

YRAFL7Avy

CPU a7 0Ov 7 (Arm Cortex-A53): 1.6GHz
CPU a7 18wy 7 (Arm Cortex-M7): 8O0MHz
DDR 78w 7: 2GHz

BRIk Oy U: 32.768kHz. 24MHz

NPU 2.3 TOPS

RAM LPDDR4: 2GByte
JNRIE: 32bit

ROM eMMC: 9.8GiB [a]

HS400 (& KE%ERE: 400MB/s)

LAN(Ethernet)

T000BASE-T x 1
AUTO-MDIX %

ENAILBE JERE

USB USB 3.0 Host x 1 (Type-A). USB 2.0 Host x 1 (Type-A). USB 2.0 Host x 1 (E>A\w %)
SD microSD XA b x 1 (UHS-I)

EFA HDMI 4 x 1 (micro Type-D)

A—F1A HDMI #74 x 1 (micro Type-D)

XS MIPICSI-2 2 L—>) x 1 [F]

WRA V5 —Txz—2R
[b] [c]

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

AL vy —REt UZILEALyOyy A THFZE 8 H(AREBE-20C~70°CILR I 28E1E)
AA1YF A—F—AvF x 1
LED d1—%—LED x 1

iR LED x 1 [

AVTFHYAR—h

USB micro-B ~¥U7)La>y —)b

TFa1T7ILAXAVE

NXP Semiconductors SE050

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

NS 1 X (ER)

115x75mm(ZEE#ZE K<)

AT A X(T—2R)

123x82x26mm(ZHEER %= R <)

BIpSLC E— R TEMEL & T,
Pl — BB ST —AAEDSHATEE A

[CHEEA V5 —T T —Z(CONTT)DESBRICE VT, iIMX8MPlus DEVTILF 72 L ADBRET. BIEMICHES

gHYTE

BRICHIRAIEERRAMZTHL TOET,
MO >Btickd/\y 77y THHETY, BIIABELTLWEEA,
[CIN R BT ER DIHB D IS EHE T Ao

34. 7O0v 7K

Armadillo-X2 o70vI7R%Z "€ 39. 7AvIH, IERLET,
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HPHE

CON1

CON3

CON4

CON17

CON11

CON16

CON8

CON10

SD . usDHC2 |
(microSD) - v
Gigabit

ENET
Et(hReJTSe)t < »| Ethernet |« >
| 25MHz
USB3.0 Host UsB1 |
(Type A) =
USB2.0 Host UsB 2-1
(Type A) » USB2.0 |, usB2
USB 2-2 > Hub - v
Ext. IF GPIO/ECSPI1,2/UART3,4/PDM MIC/
(34pin) [, CANT1,2/125/12C4,5,6/PWM1,2,3,4
VIN
| VEXT_3V3
3.3V Output
(2pin)
HDMI . HDMI
(micro Type D) | i
MIPI-CSI1(2lane)
MIPI CSI-2
(FFC) P 12c2/GPI0__ | Level 12C2/GPIO__
b | Shfter [T v

NXP
Semiconductors
i.MX 8M Plus

Quad Arm
Cortex-A53
1.6GHz

Arm Cortex-M7
800MHz

VIN
L Power Input1
4= ococ (DC-Jack)
<= PmIC
Power Input
(2pin)
=
3 24MH:z
=
=
£ 32.768kHz
—
2GByte
, DRAM(32bit) | LPDDR4
- | SDRAM
10GByte
_, USDHC3(8bit) eMMC
- "1 Memory
123 | Secure
- "| Element
< UART2 »| UART/USB [« »| USB Consol
(micro B)
12C2
< > RTC RTC_BAT | pre Backup
_ RTC_INT/ONOFF (Battery Holder)
BOOT_MODE BootDevice
< Jumper
(2pin)
| GPIO User SW
B (Tact Switch)
GPIO N User LED
"l (¢3 Green)
' Power LED
(SMD Green)

K39 7Ov/K

35 ANL—=IFNAADIN—FT 1 > 3 VB

Armadillo-X2 ® eMMC D/\—F ¢ ¥ a3 ViE%Z 3% 3.3.eMMC XEU~N Y7 I RULET,

#33eMMC XEUX VY

CON14

CON15

CON6

CON13

Swi1

LED3

LED4

JX— Ve NI SiEA

TA

=%

1 300MiB rootfs_O A/B7y77F—rD AE/N—T 13 >(Linux I—XRILA X—=3,
Device Tree Blob, Alpine Linux rootfs Z &%)

2 300MiB rootfs_1 A/B 7Yy 77F—rDBE/IN—FT 3 (Linux T—XRIL1 A=,
Device Tree Blob, Alpine Linux rootfs &%)

3 50MiB logs OVEEAHAN—FT 13y

4 200MiB firm T77—LOx7BN—T1¥3>
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HPHE

JX— H14 X X)L e

TA

ayv

5 8.95GiB app FIUT—vavBER—FT Y3y

Armadillo-X2 ® eMMC O 7 — K /)S\—F 14 3> OER%Z "% 3.4.eMMC 7—K/X\—F 13> a3 UiE

B IERUET,

&34 eMMC 7—hr/X—F 1 ¥ 3 VER
FARITFTINA R B X SHEE
/dev/mmcb Lk2boot0 31.5 MiB A/B 7y 7F—hDAME
/dev/mmcb Lk2boot 1 31.5 MiB A/B 7y 77F—KDBME

Armadillo-X2 @ eMMC @ GPP(General Purpose Partition) D%z "% 3.5. eMMC GPP 15k

ICRULET,
# 3.5 eMMC GPP 5%
TARITINM R Y FiEd
/dev/mmch Lk2gp@ 8 MiB T4ty ABREDH D FHIED
/dev/mmcb Lk2gp1 8 MiB BEO U EE
/dev/mmcb Lk2gp2 8 MiB E{EO J Fimtaim e
/dev/mmcb Lk2gp3 8 MiB I —H—2aEiE
lEMIE 1104 OVB/I—T ¥ avicdWT 28BS W,
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4. Armadillo O EJRZ AN D HE]IC

4.1. #FI5HD

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

£/ PC Linux £7zlx Windows D#8{fEL. XY hT—9 A4V 57 —T1—2X
E 12U EDUSBR— 21D PC T9, FIR/EMERESRED
BE, #2BL . FERHEPC LICHER/SEEIEEEZBEL T

<IEEW,
2y NT—URE /;\\‘rréns\dillo EEERAPCZRY NT—UBENTEDLSICLTL
microSD A—R microSD A0 ~ DEIMEZMER T BB REICHALET,
USB XEY USB OEIMEZTERT 2HBEREICFIALET,
tarxzTERXDOT7 7 I Z2EBFAT FAR/EEERREZEBEITSLHDICFIALET, Linux TlE, tar
35Y780x7 F\giﬁf% 9, Windows Tl&, 7-Zip ¥ Lhaz R ENHIHL T

4.2. A/ BIFEFREDESE

PYNI—=0TO/EEOY T MU PRECPEEER ZEEICT S HIC. VMware RIEEY > > D
T—HAA=IZRHELTVWET, 2D VMware REYI > DF—% 41 X—% ATDE(Atmark Techno
Development Environment) & FFO'E 9, ATDE D#2ENICIEIREILY 7 D = 7 TH S VMware % {#
BUZXd, ATDE DF—% (&, tarxz EfichTWE T, REElICEGDLELY—ILTERL TSI,

RE{ILY 7R 7ELT. VMware Oftsic Oracle VM VirtualBox A%
B4 TY, Oracle VM VirtualBox IC I T OEEMNH D £9,

— . GPL v2(General Public License version 2) Cigfitahhtnnz [l
- VMware e DIRE T « X7 (vmdKk) 7 7 1 JLICRIG L TW5S

Oracle VM VirtualBox iS5 ATDE %#i#c& L. Y7 Uz 7HREREE L
TERATBZENTEZET,

ATDE [&. N=3 3 VICEDNNT B 7Y NY—0 T 7 /EENEBZDEFT, ABERICHIHLTWS
ATDE (. ATDE9 @ v20211201 LT3,

ATDEQ (& Debian GNU/Linux 11 (d— Kx—LA bullseye) ZX—X(Z, Armadillo-X2 DY 7 k7
THREZITOEOHICHELR Y OXARAREY —ILP. Armadillo-X2 OENMEERZ1T D e HICERY —ILH
EHICA Y ARN=ILENTWVWET,

0)R—3¥'3 > 3.x Tl PUEL(VirtualBox Personal Use and Evaluation License) N EEAESNTWBIHEENRH D X,
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421. ATDEOtEY hF7 v~
4.2.1.1. VMware O« ¥ X ~k—JL

ATDE #{ERI B icid. FEEZERAPCic VMware "1 Y AN —=ILENTWBRENHD £,
VMware tt Web R—3 (http://www.vmware.com/) =SB U. FABMICES VMware #£@% 1 > X
A—=JILLUTLEE W, Ffeo ATDE D7 —HA Jid tarxz Efich TWEIT DT, BEICEERLY—I

TERRALTEE W,

VMware (3. FFERAFIARE CTEEDODDOH S, BRAFIANELGEEDOD
DETEBOHEBIHD KT, HmCEICERBRDTIEV A, TV RI—
Y —ERFFHERNS EULADFET 7<), +ICHER L ETHRAR
NICES>EMmZ CHIRLES W,

VMware ¥ ATDE D&EL RV & ZERARICEHLS =6, RIS VMware
DREFIXYEIDSLUTDEBICDWTCHERLIEZ L,

- TRANYRATLADIN—RT T 7 EH.
c TRANVRATLDY 7N 7 EH
A0S o7Oty HEH

VMware @ R & 2 X ¥ ~ &, VMware = Web < — ¥ (http://
www.vmware.com/)MWSEE TS5 EMNTEEXT,

4.2.1.2. ATDE O 7 —H+A 7 =ZBUS

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

/

AB TG L TWD ATDE @/X—3 3> id ATDE9 v20211201 L%
T,

E%F PC OBERE(/\— R T 7. VMware. ATDE OXILT7 —FT 7
FriRENTELD, ATDE NERICEMELRWHBEEDLH D £9, VMware
# Web ~"—Y(http://www.vmware.com/)h 5. {#EBL TW3 VMware
DRFIAXAVINBEEZSHRUTHEREZRERL TZE W,

4.2.1.3. ATDE O 7 —hH+ 7% EH
ATDE 7 —h+a 7ZEBRALEX I, ATDE D7 —h+1 Ti& tarxz BRXDEMET 7 1L TT,
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Windows TORERM A E% 4.2.1.4. Windows T ATDE 7 —H+ 7JERT %, IT. Linux TOER
FHiEZFIE T4.2.1.5. Linux Ttarxz e 7 71 IV 2 BRI %1 ICRULET,

4.2.1.4. Windows T ATDE O 7 —HhA 7EREI %
1. 7-Zip DA YA Kh=)L

7TZipzA Y AN—=ILULEXET, 7Zip i&. EFEBEY 7 & 7-Zp O 1 & (http://
sevenzip.sourceforge. jp)h54 VU > O— RESHEETY,

2. 7-Zip DicEy
7-Zip ZkB L EX 9,

|

i
T

3
=

JWP EEE BRV) BREAYA)
dhom R F
|em BB FAN JE- BE Ak BR
7 [= N
EF

=14

b

k-7
[ P

|o/4 @OATIIMEER

3. x2EfE7 71 ILDZFER

X2 EBI7 7AIEEBRLUT, tarFERO 7742 EHULET, tarxzTERD 7 71 IL%EZEIRL
<. "B, 27U v I ULET,

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

e L X &
B BE FAb JE- BB AR ER
T [cs v
£ H4X EFEH HHER vb JaF-# Trd )L~
Perflogs 2020-06-12 18:30  2019-03-19 13:52
2020-11-12 1647 2015-03-19 13:52
2020-08-0315:27  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
2015-06-19 13:43  2015-06-19 13:43
2015-09-04 11:12  2015-08-27 0%:58
2020-11-1217:04  2015-03-28 14:31
2020-02-20 18:38 2015-03-19 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 2020-12-1117:54  2020-08-28 10:55
48165914 2015-03-29 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/ 20@0F T MEER 2272139632 2272139632 2020-12-10 13:34:57

4. xzEfET 7 1 ILORRFEDIEE
'R ZHEELT. TOK, 27U v I L&D,
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5. xz2[EMa7 71 ILDEHA
BRDMBERD FI,

EE : C¥atde8-amd6d-20201224 tarxz

ERE00

|c:.¥

20201 224 tar¥

atde & —amdf 4—

Arivig

NAEENEE |

I 0LES ~
o=t 404 - EEEER

LEBERE
LEET o ~

AT - HERsmEd

Frl

3ot urBisET

AT

4% RE C¥atdeB-amd64-20201224.tarxz

il
Hhesk:

000003
00:a1 a7 EE
I B a
i 108

ER

atde8-amdi4—20201 224 tar

Jiub 4505 FE)

IE;
IR

HEt R

-3

—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,

7. ERFEDTTHER

C¥atded-amd64-20201224.tar¥

[ Jistdet amded 20201234...| 8517918720 2020-12-10 1334 2020-12-11 1831

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

0/ 1 BOATITIMEER

tar 7P—HA 7774 ILOREMIERT IS E. ATDE 7—h1 7ORRAIGET T, "BRL I
BELLZAIFTICATDE DT —F A X—=IDBHEASTNTVEY,
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@ 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 CtarxzFERXDO7 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—IDHANESNTWET,

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—% JIRRT7—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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Playerl

atdeS-amd64 - VMware Workstation 15 Player

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,

4.2.2. 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
s NarEzsBULTLLEE W,

Armadillo-X2 OEMEESRZ TS e icid. TR 4.2. B{EERICERT 2O A UFEET/NA Xy TR
TTFNARET AN OS [CHEHRT 2DHENHDET,

R 4.2 BERERRICER 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 VimAK(GNOME lnK) DFEE)

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 DEEh
" 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 g RKDV 1> KW
424 U FZI)LEFEY 7 b7 (minicom)DfER
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,

K43 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 D&E DFTEY

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

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

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

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

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

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

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

45



Armadillo-X2 #&~¥ =27

Armadillo D&ER%E AN H1IC

10.
11.
12.

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

X 4.6 F. ¥V 7 )L@ER USB 7 — 7 JL(A-microB) ko O 7
tEEoos sy 7 IL@EER USB 77— 7 )L (A-microB) A

ttyUSBO [CEIb HToNfcZ EMNRHD X,

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—IR—RDEF—ZHL TV, T’ 4.7. minicom D) 7 JLIR— k DIRT A—5 DEFRFE

NRRENKT,

o [Comm Parameters]---—------- +

Current: 115200 8N1

Choice, or <Enter> to exit?

| |
| |
| Speed Parity Data |
| A: <next> L: None S: 5 |
| B: <prev> M: Even T: 6 |
| C: 9600 N: O0dd u: 7 |
| D: 38400 0: Mark V: 8

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

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

X 4.7. minicom DY Z)LiR— K DIS A —F DEKRFE) Tl Tkl —

TEv b XKUTADEREEITWVWET,

BEDHRE[EIX "Currenty ICRRSNTVWET, ZNRZNDEORRIT

U7 ILIR— M DREME) Z5BL TSI,
Current: 115200 8 N 1
ﬁz’;iﬁb—Fj -I_—Xl*‘ij‘JI*
T4k AU L1
4.8 minicom ¥ Y 7 J)Lik— k DREE
Ex—%2#HULT, XL —h%Z 115200 ICERELTLEE L,

QF—Z#HLT. T—F9KRZ8. NUFr%ZNone. AhvyTEYhRrZTI

Enter ¥—% 2@ L T. "E 4.4. minicom OFBE) ICR>TLEE W,

N . LY

¥ 4.8. minicom ¥

CERELTLIEE 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
INEd,

43. A —Tx—ALALAFIb

Armadillo-X2 DA Y5 =Tz —ALATF IR TT, EA V-7 —ADEESIFZERL T
YO
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CON13 CON10 n n

q D
QIprp
CON3 CON8 CON4 CON6 LED3 CON14 SW1

B _ = _gBs

411l A9 —Tz—ALATFI K
K444V 9—T 1 —ARA

HRES AV —T1—R% AR =

CONI1 SDAYd—Tx—X microSD XA k -

CON3 LANA >5—Tx—2 RJ-45 a%%& % -

CON4 USBAvd—7xz—2R1 USB 3.0 Type-A Ax4U % -

CONB6 USBavY—IAv9—Tz—2R USB micro-B x4 % -

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

CONT0 MIPI-CSI A % —7 2 —2X FFC 3% % 15 E>(Imm Ev F) f&EkEa: 30 @

CONT1 HERAVI—Tx—2R 1 EYAwv% 34 EV(2.54mm £y F) -

CON13 RTCNRNY I TPy TIA V9 —Tz—2R Bty 7 X FIE: CR1220 %

CON14 BRANA VY —T1—R 1 DCYvrwy TS WE2.7Tmm
A 5.5mm

CON15 BRAAA VT —T—R2 EyAy4d 2 EY@2mmEyF) -

CON16 33VERHEAAVIY—T—R EyAvS 2 EY(2.54mm By F) -

CON17 USBAvy—7x—2R2 USB 2.0 Type-A 1% % -

JP1 RETINA ZRET ¥ I8 EyAw4 2 EY(2.54mm By F) -

SW1 AI—H—-A1vF TN YF -

LED3 1—+—LED LED(#&€. ¢3mm) -

LED4 EIR LED LED(fxfa. HEELR) -

EliEkEH ERAEFTHICEFZ2ERTH D, EROFBRAELEHZRILTZHDTEH D EA,

4.4. EmAE

Armadillo-X2 & BIEBD#EHEG%E "B 4.12. Armadillo-X2 QA IR UET,
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4.12 Armadillo-X2 D #zs65

Armadillo-X2

AC 75 7% (12V/3.0A)

2R PC

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

Ethernet 7—7 )L

microSD 71—~

USB XE

T4 A7 LA (HDMI X

® ©®© 00 06 060 00

HDMI 7 — 7 )L
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EZF PC h* Windows D&, —&8D Bluetooth /N1 A R Z 1 /A
USBOvVY—IlA4vd—T7x1—AERUR—KESDODCOMEZEELT
BEL. USBOYY =LA VY —T7 2 —ZIWFHBATELRWNT ENHBD FT,

o FIAANR—Tr—
TPLE)  BIEW) BTV ALTH)
e« @ Hm B

® nx45

B2 F--F

 Jypa-4-

W Y9V EFR, BLUN-L I FO-5—

i3 YATLFIMA

B v*au7¢ 7R

¥ yotory avti-zok

B Vo917 7142

- TAAD F347

8 71T LA 75T 5~

& Ry kD-0 PHTH-

P 17y

b £1-YY AYF-DIAA TIAA

W or-borr
Javyt

v @ M=k (COM & LPT)
& Bluetooth VY 7EHOEE YT (COMT)
§ Bluetooth U 7EEHOIEL YTl (COMS)
& Silicon Labs CP210x USB to UART Bridge (COM?T)
T M AT DR DM TAT Y TR

X 4.13 COM7 p’#a U TWBIRRE

CDHFEIF. TINA AYER—I v —h 5 Bluetooth DF /N1 A%EIRL T
TTR— NDERESFHMRTE, S COM DESAZZLET 5H. Bluetooth
FINA =72 ERC L TLIES W,
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o FIAR TR
J74IUF)  BIEWR FTNV  ALTH)
& T Hm B EX®

v & PC-0118

e Bluetooth

§ USB IRV IR-Jv-

W A-F1AONHBEUHA

® nx5

B2 #--F

@ qvP1-9-

i YIVE EFA, BEUY-LIVO-5-

i YATLTIMA

B v£1UF1 FIHR

B yoror7 k- k

B v7ro17 7142

- TAAT F217

& 72T FIT5-

& xybo-7 PHT5-

P 1Ty

b £1-9Y AV5-D14A TIA2

¥ o7-L17

O Jovyy

v i -k (COM £ LPT)

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

S B v E L e i e e

X 4.14 Bletooth [cE|X4 D COM £#ZEE L /=REE

REYY>YTHZATDEICUSB OAVY —ILA VY —T 1 —ATFT/I\A X%
BEind 31551, COEEEHDEF A,

45 Jv VINEVDEREICDWT
VrVINDEREELTEIT DI ET, Armadillo-X2 DEMEEZEEIT S EMNTEET,
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X 4.15 JP1 OE

R45 Jv V)INOREBEEET /N R

JPT DIREE RETINT R
A—Tv eMMC
¥a—+hk microSD(CONT)

BIv VINEREBICH U TN EZ DTN B D ET, T TIE JP1 ZA—TVICKRELTREET,

Iy INDA—=T>, Ya—hke&lF

TH—T>) ERFT v IREVICT vy NEIESL TULR
= = \\REETTY,

.'rya—hJtuyvyNEytyvvavvh%EﬁbTMé
IRRET T,

4.6.viTT 4 Y DERAE

ViTF o ik, Armadillo ICBETA Y AN —ILENTWEBTFANIF A YT, RETIE.
Armadillo DERE7 7ML DREREICVIZT 4 Y= FERBLE T,

ViZFTq7lE, ATDEICA YA M—=ILENT3 gedit Pemacs REDTFRANI T4 T EIXERD,
F—REEH S TWBZENKERBHETT, ViODE—RICIZ, OVYRE—READE—RIHDZFT,
AVYRE—ROBICADUVEXZFREIRTIAVY RELTHRDNE T, AHE—RTREIXFZEDOAAN
TEZE9d,

AETRT IV REIEATDE TERITT 2L SETEHL TVWRI AL Armadillo THEU K SICEKTT
B ENTEET,

4.6.1. vi DFCE
viZiEE T SIciE. UTOONYYREAADUVLES,

52



Armadillo-X2 #&~ =27

Armadillo DER%Z AN BRI

[ATDE ~1# vi [file]

4.16 vi Oi2E
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,
®46 AHE—RICBITIFSHIAYVR

IR 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 FNBNOIAXYY REANLBEOXFANORKMUEZ X 4.17. ADT-RICBITT
2OX Y ROFHHA) IKRUET,

H—vIL
Armﬁ [lo

laja<woR
ANRaGIE

lja<wok
ANBREE

BK417 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 ) OBEIYV R

IV R EhfE

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

4.6.4. XF DHIBR

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

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

'x;y ANYY R, Tdd) A¥VY RZABDUEBEICHIREN2XFZ2 ¥ 4.18. XFZxHfRI2aAT YV
RDEEE) [CRUET,

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

£4.18 XFEHIKRT IV > RO
4.6.5. RIFEMRT
T ALOBRE. KTETSAVY RE TR 49. 8F - KTIATY R ERUET,

FKA9FRE - KRTIVYVR
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 VY —7 1 —RICERZERT 5 & Armadillo-X2 gL E 9, &I %& CONG (USB
AV —=IlA4 Y9 —7x—R) hoEEBOVAERRINE T,

ROZEILLET, FUSIE M13.2.12. JP1 (ET/INA RAEREY v > /\),

/ Armadillo-X2 OEFRIRABR TOY v >/ IPT ORREICK > TEENE—
Z2ZRLUTLIEE W,

WTFIcEEA T DHIZRLET,

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

DDRINFO: DRAM rate 4000MTS

DDRINFO:ddrphy calibration done

DDRINFO: ddrmix config done

Normal Boot

Trying to boot from BOOTROM

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

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

CPU: i.MX8MP[8] rev1.1 1600 MHz (running at 1200 MHz)
CPU: Industrial temperature grade (-40C to 105C) at 44C
Model: Atmark-Techno Armadillo X2 Series

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

WDT: Started with servicing (10s timeout)

MMC:  FSL SDHC: 1, FSL SDHC: 2

Loading Environment from MMC... OK

In: serial

Out: serial

Err: serial

Bui ldInfo:
- ATF e26bfd0
- U-Boot 2020.04-at11

first boot since power on

switch to partitions #0, 0K

mmc2(part @) is current device

flash target is MMC:2

Net:

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

Normal Boot

Hit any key to stop autoboot: 0

switch to partitions #0, 0K

mmc2(part @) is current device

28962824 bytes read in 628 ms (44 MiB/s)

Booting from mmc ...

78223 bytes read in 3 ms (24.9 MiB/s)

Loading fdt boot/armadillo.dtb

it# Flattened Device Tree blob at 45000000
Booting using the fdt blob at 0x45000000
Loading Device Tree to 0000000052bbe000, end 0000000052bf4fff ... OK

Starting kernel ...

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

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

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

* /run/lock: correcting owner

% Caching service dependencies ... [ ok ]

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

% Mounting security filesystem ... [ ok ]

* Mounting config filesystem ... [ ok ]

[ ok ]

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

[ ok ]

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

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

| * Starting udev ... [ ok ]
fsck | % Checking local filesystems ... [ ok ]

[ ok ]

root | * Remounting filesystems ... [ ok ]

localmount | * Mounting local filesystems ... [ ok ]
over layfs | % Preparing overlayfs over / ... [ ok ]
udev-trigger | * Generating a rule to create a /dev/root symlink ...sysctl
| % Configuring kernel parameters ... [ ok ]
hostname | * Setting hostname ...udev-trigger | * Populating /dev with
existing devices through uevents ... [ ok ]

[ ok ]

[ ok ]
bootmisc | * Migrating /var/lock to /run/lock ... [ ok ]
bootmisc | % Creating user login records ... [ ok ]
bootmisc | * Wiping /var/tmp directory ... [ ok ]
syslog | % Starting busybox syslog ...dbus | * /run/dbus:
creating directory
dbus | % /run/dbus: correcting owner
micron-emmc-reten | * Starting micron-emmc-reten
dbus | % Starting System Message Bus ... [ ok ]

[ ok ]
klogd | % Starting busybox klogd ... [ ok ]
networkmanager | * Starting networkmanager ... [ ok ]
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dnsmasq | % /var/lib/misc/dnsmasq. leases: creating file
dnsmasq | * /var/lib/misc/dnsmasq. leases: correcting owner
dnsmasq | % Starting dnsmasq ... [ ok ]
reset _bootcount | * Resetting bootcount in bootloader env ...buttond *
Starting button watching daemon ... [ ok ]
Environment 0K, copy 1
reset bootcount | [ ok ]
zramswap | [ ok ]
podman-atmark | * Starting configured podman containers ...chronyd *
Starting chronyd ...zramswap | * Creating zram swap device ... [ ok ]
[ ok ]
[ ok ]
local | % Starting local ... [ ok ]
Welcome to Alpine Linux 3.17
Kernel 5.10.161-0-at on an aarch64 (/dev/ttymxcl)
armadillo login:

U-Boot 7O> 7k

USB d>V—JlL1 % —7 x—XR IC"Hit any key to stop autoboot:" AHAOINTWBEITAM L
50F—AN%ZT>& U-Boot 7OV T IDNRRENET, COMEICF—ANDRIFNIFTEBHICE
BLEI,

: (HB8)
BuildInfo:
- ATF e26bfd0
- U-Boot 2020.04-at11

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

Net:

Warning: ethernet@30be0000 using MAC address from ROM
eth0: ethernet@30be0000 [PRIME]
Fastboot: Normal

Normal Boot

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

2. A1

BENTTIZEO071YTOY T EDIRRENET, rooty h—MRI—T—D Tatmark, THY
AVTBIENTERT,

r9.10.2. SWU A X—3ID1ERL, DFIET initial setup.swu Z5@AL = Armadillo ® Trooty.
Fatmarky, I—%—I(Cl&. initial_setup. swu fEREFICAAULIZ/KRT—RDORESNE T,

initial_setup.swu Z#EAB LREWES. rooty I—F—@FHEIAY A VEIC/KNAT—RZAAETIC
FUOWKRKRT—RZREEINET, Matmarky I—F—F #ERETEOYISInTWET, 20Oy
U % BBERT BIClE. Trooty I—HY—TAJ 1>~ U, passwd atmark I¥ > RT Tatmarky; 1—%—0D
IRAT—RZFRELTLIEE W,
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RETBD/NRAT=RICBRXFZDOTZILT 7Ry b INXFDTILT 7Ry~ 0 N5 9 TTOEF.
ZDM(ELS - OZmBRE)eEBHBIENTEXT,

1. root TOZA1 YV

HANRA T —RZZEBEULEXT,

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

Retype new password: E)
Welcome to Alpine!

Q@ FHLWIXT—RZAADULET
O FLWIRT—REBAAULET

2. atmark TOYA Y

VERRREETOY 7 SN TEI DT, root T—E/NRAT—REZZRELTHSOV1YULET,

armadillo:™# passwd atmark "

New password:

Retype new password:

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

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

armadillo login: atmark

Password: 0
Welcome to Alpine!

Q@ atmark I—H—D/XRT—RZEITYV R, 19.10.2. SWU 1 X—IDER Z=FERLE
BRICIEAETY

INAT—R 7714 XKELLET,

(2]
O HEULENRT—RTOVAVTBZIENTEET,

Armadillo BaseOS TlgIL— k7 7 )L X7 Ll overlayfs Z#FB L T
BO, ZOFEFXFTEEIRATLNOFF 93 EHNBIFHITLEVWET, #
D 1= persist_file XYY RAFERINTWET, COONYY RZFAT
2ZETTFAINENTEEZRRIZIEMNTEXRT, NRT—RZH
EULRBICIEUTOOT Y REETL TSI,

[armadillo ~]# persist file /etc/shadow

58



Armadillo-X2 8@~ =27 )L HEENERT

persist_file Y > RICBIT 25EMIE 79.11.2. overlayfs & persist_file
IEDWTy ZZRUTLREL,

5.3. T HE

eMMC ¥ USB XEVHICEZTAHZT> TVWBKICERZYIT 5 &, T—IH BT AN
BEDET, BRICKRTIEZEEIE. RDOKSIC poweroff IY > REFEFTL. Treboot: Power

down; ERRENCDZHERL THSEBRZVIMLE T,

armadillo:"ff poweroff

armadillo:™#f zramswap | * Deactivating zram swap device ... local
| * Stopping local ... [ ok ]
dnsmasq | * Stopping dnsmasq ... [ ok Jrngd | * Stopping rngd ...
podman-atmark | * Stopping all podman containers ...buttond | * Stopping
button watching daemon ... [ ok ]
klogd | * Stopping busybox klogd ...chronyd | * Stopping
chronyd ... [ ok ]
[ ok ]
[ ok ]
[ ok ]
networkmanager | % Stopping networkmanager ...syslog | * Stopping busybox
syslog ... [ ok ]
udev | * Stopping udev ... [ ok ]
[ ok ]
dbus | * Stopping System Message Bus ...nm-dispatcher: Caught signal 15, shutting
down. ..
[ ok ]
[ ok ]
localmount | * Unmounting loop devices
localmount | * Unmounting filesystems
localmount | * Unmounting /opt/firmware ... [ ok ]
localmount | *  Unmounting /var/at-log ... [ ok ]
localmount | * Unmounting /var/tmp ... [ ok ]
localmount | *  Unmounting /var/app/volumes ... [ ok ]
localmount | * Unmounting /var/app/rollback/volumes ... [ ok ]
localmount | *  Unmounting /var/lib/containers/storage readonly ... [ ok ]
localmount | * Unmounting /var/log ... [ ok ]
localmount | *  Unmounting /tmp ... [ ok ]
killprocs | * Terminating remaining processes ...mount-ro | *
Remounting remaining filesystems read-only ... * Remounting / read only ... [ ok ]
mount-ro | [ ok ]
indicator signals | % Signaling external devices we are shutting down ... [ ok ]

The system is going down NOW!

Sent SIGTERM to all processes

Sent SIGKILL to all processes

Requesting system poweroff

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

Podman O 77+ DREHH tmpfs THD. eMMC NDEZAHEIT> TWRWESIE, poweroff

AN Y RZEFRAETICEREZYIMT 2 EOAIRETT,
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E T

Podman d> 7+ DREFLH eMMC DIFEP. BEIC rootfs HD eMMC [CHBMNY 1 —L%ZEE
reboot: Power down; &RRxShic

T3 L O BRRFREREIC

CHWTIE, poweroff ¥ REEITL.

DDLU THSBRZYIRIL TLLS W,

halt ¥ > R TR T S H 72154, Treboot: System halted); &EFRRIh
TH S5 128 M. Armadillo (FBEINICERELE T, EEICKT S
B 37HIcH poweroff AX Y REFIBL TSI,

BRZEZBRATIRIE. IvTFUoHIcEZonEBaZzkH. EF%
gt —EH%FﬁL/U:ﬁ’D,Z\%D‘ZVb NFEJI, EREYMNIEBDAC 7Y

Y DBZEICRBERKEIEIUTDEED T,
- DC 7S 7ITERZYIMTLIIHE K5 #
- AC 7S JITERZYIMILIIZE (/91 2
HICEZXASNICEBEMIRITZRIICERZBIRALILEE. BR

:I >
NFoNT. BBLBWEOEEREGOREAEBD XTI,

\.j__.\/
—TVR

\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-X2 BEAR RS %

https://armadillo.atmark-techno.com/armadillo-x2/register
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7. ENERESE TR

ARETIE, N\—RTz7OBERRICHERI 2V RPZOETFIEICOVWTHBALET,
N—=R D7 OEERERUADBEND I RPFIRICDOWTIE 9. Howtoy ZZRBU T IEE W,
71. %y cDO—7

ZITIE XY MT—VDREAEICDOVWTHRALE T,
7.1.1. Efrlgglxy N7 —7

Armadillo-X2 (. 1 D® Ethernet ;IR— hHHEEH SN TWVWET, Linux B5F. ethd ICRZXFT,

RKRTNRYRNT—OERYRNT—=OFINA4 R

XYy 7= Y RNT—TFTINM R HRREORE
Ethernet eth@ DHCP

7.1.2.IP 7 RL ADMERAE

Armadillo-X2 @ IP 7 KL A%MERT DI, ip addr AV RZEFERAULE I,

[armadillo “J# ip addr
1: lo: <LOOPBACK, UP, LOWER UP> mtu 65536 qdisc noqueue state UNKNOWN glen 1000
Link/loopback 00:00:00:00:00:00 brd 00:00:00:00:00:00
inet 127.0.0.1/8 scope host lo
valid Lft forever preferred Lft forever
inet6 ::1/128 scope host
valid Lft forever preferred Lft forever
2: eth@: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 qdisc mq state UP glen 1000
Link/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 28786sec preferred Lft 28786sec
inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope Llink noprefixroute
valid Lft forever preferred Lft forever

K71IP7RLADHER

inet ER> TWAEFANIP 7PRLATY, HEDAVI—T 1 —ADHERRLIZWEEIE. LITOD
FSICLEY,

[armadillo “]# ip addr show dev eth@
2: eth0: <BROADCAST, MULTICAST, UP, LOWER UP> mtu 1500 gdisc mq state UP glen 1000
Link/ether 00:11:0c:00:0b:79 brd ff:ff:ff:ff:ff:ff
inet 172.16.1.84/16 brd 172.16.255. 255 scope global dynamic noprefixroute eth@
valid Lft 28656sec preferred Lft 28656sec
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inet6 fe80::e9c0:7b3c:c0c9:3c4/64 scope Llink noprefixroute
valid Lft forever preferred Lft forever

7.2 IP 7 R L X (ethO) DR
713. %Y M7=V DRETTE

Armadillo-X2 T, BE®D Linux AT LERK. RYNT—D0A4 V=T —XADHREI
NetworkManager Z{EB U £9, NetworkManager (g9 RTOXY NT—U R EZXZ AR 3> el
TEEBULET, AR VI TEDLSICRY NT—IANERIT DN, TEDLSIcRxYy NT—2
HERRT BH) &Ik L. /etc/NetworkManager/system-connections/ I[CEBFEULEXT., £/ 1 2DF
NARACKHUTERHRO ARV YV ERFEITDIEGFARETIN, 1 DOFNIRICTHLTERLICTE
5373kl DfEIFTY,

NetworkManager (&, €D /etc/network/interfaces Z{E > cREHEL Y R— M LTOWETHN
AETIE nmcli ZAWCAEZHRMTBNULET,

7.1.3.1. nmcli [C2WT

nmcli (& NetworkManager Zi#{E9 2D IANY R4 Y =)L TY, "M 7.3. nmcli @AYV R
2R, I nmcli OEXZRULET, COZEMS, nmeli (& T4 Tz~ (OBJECT) EWSHDOHTE
L., FRZNOAT I/ M LTIOTYY R (COMMAND) 25179 %, EWSERXTIOY Y R%Z
ABNTBZENDPIDET, oo ATV MENZENIC help PEESINTWVWBRZEE I IHEHEH
Bhn%xd,

nmcli [ OPTIONS ] OBJECT { COMMAND | help }

K 7.3 nmcli @<y RERK

7.1.4. nmcli OEARRRFEWVS

ZZTlE nmeli D, BEAMRENSTZHALET,
71.41. Ax0>a3>n—E

EFINTVWBIARI VI VO—BZRERTDICIF. ROLSICIVY REZRTULET, [T

[armadillo “J# nmcli connection
NAME UuID TYPE DEVICE
Wired connection 1 a6f99120-b4ed-3823-a6f0-0491d4b6101e ethernet ethd

K74 3x%7>3v0—&
KRS fc NAME ICDOWTIE, B [ID] E LTHIBT 2 &N TEF T,
7.1.42 ORI >3 >0OBEME - #RME
aAx72avzaEbT 2ICiE. ROLSICAVY REETLET,

1 nmcli connection show [ID] IE&>T. KD EHMLRBERERRIZIEHTEET,
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[armadillo “1# nmcli connection up [ID]

K75 %73 >yoEME
ARV avzE LT BICE. ROLSICOAVY RZEZETUED,

[armadillo ~1# nmcli connection down [ID]

7.6 Ax7¥a>yoEMtE
7.1.43. AR > 3 >V DER
AR aVEERTBICE. ROLSICOATYY REERTULED,

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

7.7 ARV a3y DER

(D] ICIEIRI7YaryDEE(ER). [type] ICix ethernet. wifi & W KT 1 7.
linterfacename] ICId1 Y57 —T7 1 —RZ(T/NA RA)EAHDULET, Thlck D /etc/NetworkManager/
system-connections/ I[C[IDIO&ZBI TR a7 7A1ILDMERENE T, COT7AI)% vi BRET
REL., ORIV VEBIETBZIEEAEETT,

Armadillo-X2 ZBEEF LI ESICOARTI I a Yy T 7AILANEZATUFRDLRWVWK S, persist file O
VY RTKFEACTDIHRENH D ET, persist file IV RIcBITBEMIE T9.11.2. overlayfs &
persist_file [CDWT, ZSBRULTLZE L,

[armadillo ~]# persist file /etc/NetworkManager/system-connections/{ARX U3V 7 74ILE>

K78 %7 ¥avI7 71Dk

FlD Armadillo-X2 s X733y 7 74)LlE Q- UBEIE. OX
23774 ILDIN—Z v a>%&E 600 ICERELTLEEW, 600 (T
HTEHE. nmcli ¢ reload ANV RTOAXRI Y3V I7AILEBTALET,

[armadillo “J# chmod 600 /etc/NetworkManager/system-connections/<3 %%
2avIyAILED

[armadillo ~1# persist file /etc/NetworkManager/system-connections/<J %
993V IT7rAILE>

[armadillo “J# nmcli ¢ reload

SWU A X—=Y&RFERLTIARI Y3V IF7AILDOT Yy 77— NE1T7558
& swu A X—=JCEHZAXRIaVyT7AILDIN—Z v 3% 600
ICERELTHS, swu M X—=IZER L TLIEE W, 7y 77— NETH
IClE swu M XA—I1ERBO/IN—I vy auhiFansdicoH,. Lo

64



Armadillo-X2 #@&~¥ =27 )L ENMERERR TS

YV RETFIBIFRETYT, swu 1 X—ICELTIE M9.10. Armadillo
DYINTDT7RT7YTITF—RT 3, #SECLTLIESIN,

7.1.4.4. A7 > 3> DOHIER
AR avHEEIRTSICIK. ROKSICAVY REEITLET,

[armadillo “J# nmcli connection delete [ID]

7.9 AxXYV Y a3 DHIER

Zhilc kD /etc/NetworkManager/system-connections/ @ AX 7 ¥ a>v 77 ILbERICHIBREINE
T, DRIV 3D ERKIC persist file AV RTEEHMLT IRENH D ET,

[armadillo ~

1t persist_file -d /etc/NetworkManager/system—-connections/{A %2> a v 774 ILE&>

7.10 AV ¥ 3> 7 71 IIVHIBREDXEL
7.1.45. BEEIP7Z7RLRAICEKRET D

IRT2.BEIP7RLAREMN ODABICKRET 502, 'M711.EE IP 7 FLARE) IKRLR
ER

RT2EEIP 7KL ARES

HH RE
IP7RLZ 192.0.2.10
NAUE 24
FI7AIWNT—bT A 192.0.2.1

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

711 BEZE IP 7 RLARE
7.1.46. DNS 4 —/\—%Z{EET 3

DNS —/N\—%ZEEJ 2%z, 'K 7.12. DNS H—/X\—0DigE) IERLEXT,

Larmadillo ~1# nmcli connection modify [ID] ipv4.dns 192.0.2.1

7.12 DNS ¥ —/\—0Di87%E
7.1.4.7. DHCP ICERET

DHCP ICE&E Y %l%Z. " 7.13. DHCP DF&E, ICRULET,
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[armadillo “J# nmcli connection modify [ID] ipv4.method auto

7.13 DHCP D&&7E

EULTAONT 1 ZHIRT B ENTEXRT, RMIC"+" Z2f[HF252&T

/ -ipv4. addresses DK SIC. 7O/NT 1 BDEHEIC " Z[HF5 & THK
TONRT4ZEBINTBZIENTEEXT,

7.1.48. ARV Y3 VOELEZRIKRYT S

BYEENTWEARI Y3V ZEBIELGE. DBRSIBELEIRIVa vy EBEREIEL T
EEW,

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

K 7.14 A7 3 YOEEDKE
7.1.49. FIN\A AD—&

TINAZAD—E(T/I\A X%, Y147, JREE. BMARIRI IV aV)EHERIT BICE. kRoLkSlcavy
REETULE,

[armadillo “]# nmcli device

DEVICE TYPE STATE CONNECTION
eth0 ethernet connected Wired connection 1
lo Lloopback unmanaged -

7.15 FINA AD—&
7.1.4.10. TI\A XA Dt
TFTINA A%ZERT DICIE. ROLSICAVY REERTLED,

[armadillo “]# nmcli device connect [ifname]

X 7.16 /N1 X D

TINA ZZER T BICFE. BRLELSELTWBT/NNA RDOBHBZRIRY

/ 2 avHWETY, "Error: neither a valid connection nor devicegiven"
EWS Ay tE—IMNRRINIHZEICIE. nmcli connection R E TER
BOAXRT a3V H 2 ZHERL TSN,
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7.1.4.11. Z)XA XD YMT

FTINA ZEYMT ZICiE. ROLSICATY VY REETULE T,

[armadillo “]# nmcli device disconnect [ifname]

717 7)1 ZDYIM

7.1.5. H# LAN
B LAN TERICEENFEIERLE T, REZEELIBA. BIEELIVI—T1—%
BEAMELTIRE N,

RUxRY b T—0RICHZEEHRE PINGEEZITVWET, UTORITIE, EEHERA 1192.0.2.20,
EWSIPZRLRAZF>TVWBERELTVET,

[armadillo ~1# ping -I ethd —c 3 192.0.2.20 @
PING 192.0.2.20 (192.0.2.20): 56 data bytes

64 bytes from 192.0.2.20: seq=0 ttl=64 time=3.056 ms
64 bytes from 192.0.2.20: seq=1 ttl=64 time=1.643 ms
64 bytes from 192.0.2.20: seq=2 ttl=64 time=1.633 ms

-—— 192.0.2.20 ping statistics ———
3 packets transmitted, 3 packets received, 0% packet loss
round-trip min/avg/max = 1.633/2.110/3.056 ms

X 7.18 &k LAN O PING #R

Q@ I1AT7Y3vTAVI—Tr—RZEETEEFT,

TOREBEICELD, Xy MT—7BEICHER LAN BMERS NGNS
BHDET, REZHIHERL TLEE W, ﬁ%kﬁﬁLAN@Phﬁw
Zz9B5%HE1F. BIRLAN DADA V5 —T7 1 —XZE L TS LS L,

ﬁ7 BR LAN A DA VI —T 2 —ANEM SN TWBRIEES, IL— %4/

72. A=Y

Armadillo-X2 TAKL—Y & UTERFERT/INA A ZRICSRULET,

RTIZANL=IFINAR

TINA AEE TARITINAR SEEEIN—T 13> A9 —T71—2R

FdYR—KR eMMC /dev/mmeb Lk2 /dev/mmcb Lk2p1 FdVmR—

F>iRh— K eMMC (GPP) /dev/mmcb Lk2gp3 7L FriR—R

microSD/microSDHC/ /dev/mmcb Lk1 /dev/mmcb Lk1p1 SDA>v5—71x—2R

microSDXC #1—R (CONT)

USB XE&Y /dev/sdx [a] /dev/sdx1 USB RARA V5 —T 12—
A (CON4. CON17)

BIUSB N\ T ZFIA L TEHEO USB X EY ZEFE L ILIBE .

I NIJEIC sda, sdb . sdc -

ERDET,
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GPP(General Purpose Partition) IC 2D WT

GPP (. eMMC O@EDEEEEZEIZEL T eMMC RERICES L3

=0 BEETYT. eMMC OBEOZBEREE T RL AEEMIELR S
8. /dev/mmcblk2 & &K1 /dev/mmecblk2p* ICH U TED KD BREZAHE
7> TH /dev/mmchlk2gpx DTF—FMNEZHHD Z EEH D FtH Ao

Armadillo-X2 Ti&. 8 MiB @ GPP Z 4 DL TWE Y, JEBDA
&%z '3k 7.4.eMMC @ GPP Of%&; ITRULET,

% 7.4 eMMC @ GPP D32
T1RITINA R A
/dev/mmcb Lk2gp0 4ty AEREDEHDFHIER
/dev/mmcb Lk2gp1 EEO V18I,
/dev/mmcb Lk2gp2 e O Fimaaslel
/dev/mmch Lk2gp3 I —H—5Eig

EIEZEEIE 1104 OVR/I—FT 42 avIicDoWT) 28RIEEW,

72.1. ANL—Y OFERAAE

Z ZTlE. microSDHC h—RZEHEUBEZFICA ML =Y DERAEZZHBALET, UFEDH
BETIE. EOBENTRERIZEAIC. microSD/microSDHC/microSDXC 71— K% microSD h— R &
xicLXEY,

Linux Tl&. 727 EBAHERZR T 7AILCT« L7 MNJIE, —DOKRBEICEEHSNTWET, HD
ANL=IFNAZADT 7AWV AT L%, CORBEIEMNTSIEE, NOVYRTEHEWWET,
NOYRhZETS5aY Y RIE, mount TY,

mount ANV Y ROBEBIRNKRTA—T v NI, ROED TY,

mount [-t fstype] device dir

K 7.19 mount OVY > RER

-t ATV avickE< fstype [TIE. T 7AWV RTLIATHIBEVET. 77AIIVATLIAT
DIBEITEIEAIEE T, B ULIES. mount INY RIET7AIVIVRATLAYA T2 HERALET, D
BERITUHBEYREDEFIRDEFEADT, BEICT 7AILVAT LY A TH9H > TWDIHEIXHE
TIICIEELTLIEE W, FAT32 7 7MLV AT LADIFEIE vfat . EXT3 771 ILY AT LDBEIE
ext3 ZIEELET,

BE. BAULKLIEDND D microSDHC A — K& FAT32 F/zld exFAT
p7 T77AINWIATALATITIA—NY FEINTVET,

device [Cld. AMNL—=IFNARADTNA AT 7AIE&%EEBELZX I, microSD H— KD /X\—F«
a3y 1 OFBE /dev/mmeblklpl . /IX\—F 1 ¥ 3> 2 DIFEIL /dev/mmecblk1p2 &b £9,
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dir [cld. ARL=IFNARADT7AINIRATLEIIVRNTDTFTALIZ NI EIBELET,

SD 1 >v%—7x—2X (CONT) IC microSD A—RZHEA L. UTIKRITIAVYY RZETIT S &, /mnt
T4 L7 KYUIC microSD A—RDT77AMIVVRATLENTYNT B EMNTEEXI, microSD H—R
RADTZ 7AIUIE /mt T LI MNIVMUTICRZADELSICEDXT,

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

K720 ANL—YDI IV~

ANL—VEBZLICROANTICIE. PYNITYRNEWSHEENRDETT, PYNYIYRNEITSOAVYY
Ri&E. umount TY, A a>e& LT, ZUNTIYRULIEWTFNRAM AN TV RSN TWETFTos LY K
UEEELE I,

[armadillo ~J# umount /mnt

721 ANL—YDFYIIV K
722. ANL—YDN—FT 1 YaYEBEETA—X Y I

BE. BALLIEDND DO microSD 11— R USB XEVUIE, —0O/X\—F ¥ a>vaiFs5. FAT32
T771INIVRATALATITIA—N Y MEINTWVWET,

IN—F 4 aVvEREZTBELLWES., fdisk ANV REFEAHAULET, fdisk AV ROFEAFIE L
T. —2DIX—FT 43V TEREINTWVWS microSD H—RD/IX\—F 13> %, 2 DICRET 56%
X 7.22. fdisk AV Y RICEBNN—FT 4V aVEE, [cRULET, —E. BED/\—F 3> %HIR
LT, Fifclic 724X IVNR—FT a3V 2FBUTWVWET, £BO/XN—FT Y3 vicik
100MByte. Z2HDN—FT 4 ¥ 3 VICEDDBREZEIDHTTWVWEXT, FLEHDO/N—FT 1> 3> /dev/
mmcblk1pl . Z2D &% /dev/mmcblklp2 &4 D £,

[armadillo “]# fdisk /dev/mmcblk1

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

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

Command (m for help): n
Partition type
p primary (@ primary, 0 extended, 4 free)
e extended (container for logical partitions)
Select (default p): p
Partition number (1-4, default 1): 1
First sector (2048-15138815, default 2048):
Last sector, +/-sectors or +/-size{K,M,G, T,P} (2048-15138815, default 15138815): +100M
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Created a new partition 1 of type 'Linux’ and of size 100 MiB.

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

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

Command (m for help): w

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

Syncing disks.

7.22 fdisk AVY RICLKB/N—FT 0V aVEE

FAT32 77 MWV ATATANL—=IYFNAR%ETA—X v NFBIClE, nkfs.vfat AY > R%ZEFER
LEd, £z, EXT2 » EXT3, EXT4 77 A4 I Y AT ATTI A=<y M9 BIclE. mkfs.ext2 ¥
mkfs.ext3 . mkfs.extd VY REFEHALET, microSD H—RD/I—F 423> 1 2 EXT4 7741
VATLATI7A—Nv T2V REIZRICRULET

[armadillo ~J# mkfs.ext4 /dev/mmcblk1p1

723EXT4 77 AW AT LDHEE

7.3. LED

Armadillo-X2 @ LED (& GPIO THficsn TWBfcth, VIR Iz 7 THIEIT 2 ENTEXT,

FALTWBTNAARZANFE LED 75 RELTERESNTWB R, LED 7S5 XFc LI KV
UTFD7 70Kk >TLED OfliZ{T5 &N TEXRT, LEDV AT LI ~Y & LED OXIG%Z
RICRULET,

#T75LED 75AF« L7 kU & LED OXhy

LED 75 AXAF«14L I Y A9—T1—R T7AINNUH
/sys/class/leds/led1/ d—4— LED & none

7.3.1. LED ZRKI/HKTT %

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

brightness (C O LIANDEZEZEZIAT E LED R UE T,
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[armadillo ~1# echo 1 > /sys/class/leds/led1/brightness

724 LED ZRI=E3

Armadillo-X2 @ LED IC(ZEBERIEDEEED Z W oo, OCHLT). 1~
/ 255(RUT)D 2 DDIREEDAIEET 5 ENTEEXT,

brightness ([CO ZZEZIAL & LED AEATUE T,

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

B 7.25 LED ZHITEE3
brightness Z5HH 9 & LED OREHNEIE TE XY,

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

[ 7.26 LED 0REZFRRT %

7.32. NUHZFERTS

Linux Tid. LED ZH2BEDT A I VI THLSEBZIENTEEY, Ihz ThUH EHUTERT,
LED 7 Z2AF« LI KNULIT®D trigger 77 A )LNEZESRAE T &lc k> T LED DRAT/BATIC A Y
HEBRET DI ENTELRT, trigger THR—KRINTVBIEREFIUTOED T,

& 7.6 LED U OERE

BE Bt

none NUAZERELEEA

mmc 1 microSD X0y hDF I LA Z Y FITLET

mmc?2 eMMC Q7 7 EAZ >V 7IcUET

heartbeat DD L S ICRIT BT ZITVWET

default-on FIT Linux B—RILHOSERALET, LED BARITULET

trigger 77 (I EHZABEITEHR—RNULTWB MU AHE, BEBMOKN ) ABRRRENWES, [1H
W TWBEDONIRED NY H T,

[armadillo “J# cat /sys/class/leds/led1/trigger

[none] rc-feedback bluetooth-power rfkill-any rfkill-none kbd-scrolllock kbd-num
lock kbd-capslock kbd-kanalock kbd-shiftlock kbd-altgrlock kbd-ctrllock kbd-altl

ock kbd-shiftllock kbd-shiftrlock kbd-ctrlllock kbd-ctrlrlock rfkill® rfkilll di
sk-activity disk-read disk-write ide-disk heartbeat cpu cpu@ cpul cpu2 cpu3 mmc2
default-on panic mmcl

7.27 }MIi5LTW3 LED kY fiZskR
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WFDIAVYY RZXR{TIdE DADELSICKRIT/BAIZITVET,

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

7.28 LED @ kY AHIC heartbeat ZI85ET S
74 12— —ZXAvF
Armadillo-X2 D21 —F—XA v FDTINAARZANEFE. 41V TYRTFNARAEUVTEEINTVE
T AIVTYRTNARDTINNART7AIVDERT YTy a2 /U ) —ZARY NEEEBITZHENT
=X9,

A—Y—-RAYFDAVTYRTNARAT7AILE BRAYFICHIGUTcA R b= RZRITKR
LEJ,

RITAVTYNTINARAT7AILEARY NO—R

1 -y F AYVTYNTIRART 7L ARV KNI—R
SW1 /dev/input/by-path/platform-gpio- 148 (KEY_PROGT)
keys-event

A7y hTNRA RBRESNIIREICA Ty T ADEDIRSNK T,
USB ZN\A R EZ2EHRLTA YTy hTNNA X ZEIMUL TWBIEEIF.
TIART7ANDA YTV I ANRIZBFAEEDH D XTI,

741 ARY N 2RI S

A—H—-AYFORI>VY T2 /YUY —RARY NEFERT ScHIC. T TIL evtest AV VR
HAVARN=ILUTERUE I, evtest 21T BI(TIE. Ctrl-c ZA DL TLEE L,

[armadillo ~]#f apk add evtest

7.29 evtest ANV RODA VA K==L

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

Event type @ (EV SYN)

Event type 1 (EV_KEY)

Event code 148 (KEY PROGT)

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 —-————————---

72



Armadillo-X2 #@~¥ =27 )L EMERERR S

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

730 A—HY—-XA v F: ARV ~FDWER
(1) SW1 Oy Yy Fya ARy NZEREUIcEZEDRR
(2] SWT1 ORF> YUY—X ARy hNZERHUEZEDERT
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8. A DERNZ RN

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

Armadillo-X2 Tl&Z CON6 (USB OV =LA/ —TJ =)= 7)Y —=ILEULTERTE
F9, VUTPILBEXREFICDOWTIE., 4.24. U T7ILEEY 7 b7 7 (minicom)DfER, 2SR U
TLIEE W,

A4 VAERICDOWTIE, 6.2 A1) ZBULTLEE L,
8.1.1.2. ssh

Armadillo-X2 (Zl& openssh i1 Y A M=)l TWEITH, T 74 /LK TIE SSH H—/N\—HYEE 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

FEEofliTlE, BiEabERENRMEINEESIC. persist file IV KT eMMC [CEREERE
LTWxd,

8.1.2. overlayfs DL\
Armadillo BaseOS TlE/L— k7 74 I)LY A7 AlC overlayfs ZHBEUL TWET,

FDH. 771 EZEBLE Armadillo DERZVS EZEENRIFRFEINE A, AREFPBREIC
rootfs DEEARBZHREFIT BICIE. ZEELETZ 7AILICXF LT persist_file ANV REFERALET,
persist_file A< NDFEMIE 9.11.2. overlayfs & persist_file [cDWT, SRULTLZEL,

HAHRUNDEIFTZEDZ0H., VINI2 77y TITF—MN&BEFEETLUTLTES W, Py TTF—
NFIEICELTIE T9.10. Armadilo DY 7 8oz 727 v 77F—h9%) #SBLTLLEIL,

rootfs DRBZZEBLTH. VIMNIzT7T7 v ITF— RN EEHULBICEE U CRABMMEZF I AW

AR B D XTI, VI NIz 77y 77— RERLEEFARZREF IS FIRICEALTE 9.10.7.
swupdate_preserve_files (ICDWT; ZZRUL T LIV,

8.1.3. Podman ®7—% % eMMC IZ{RF T %

77 A )L K TIE. Podman OF—% (& tmpfs ICREFESNE T, ZD7h. Armadillo ZEELE T 2 &
T—HIFEZATLEWVWET, COEHIE. Armadillo DERARZEELZHDTT,
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eMMC NDEZAAEZR/IRICTZEDEAH S, Armadillo DERBRIEZ. Podman OF—% &
tmpfs ICRET 2DHEYITT ., eMMC NDRENREBRIZEDH SWUpdate K7zl abos-ctrl THg
FEDBEROAX—I%FELET,

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

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

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

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

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

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

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

AVFFOF—9 %R a—LICANSHEZE A FL<IE 19.4.26.
AVTFTOEERFREFET D) =2SRBLTLIEE W,

814 R—RERKRBZDAVTFTFEERETS

N—R &% 0S ZEF L F Y, alpine ¥ debian &, FRDIRE T 7V T —>a Y ERT 52 &
MTEEY,

NR—2R &% 0SS [FA A=Y DRF - HEY—E X T3H S Docker Hub [https://hub.docker.com/
search?type=image&image_filter=official] NSEET B ENTEET, HRICEDLE TEIRL TL
&0,

NILFAT 4 PO EZ TS5 7 V05— a3V aERT S58E. 7y h~—277 70 /HDEHRL
TW3 debian A>T+ EITIHTI,

815. FNARADF7 VA EZEZ 3
BERROF7UTr—ya v PN REFRT 2BAE. VT FHCF/N\A RZETDENH DT,

podman start D>V TFF AV 7« IC add devices ANV RTTFNNA AT 7AILEZIBELE T, FlIE
M95.1. AT+ OEEIKE)) ZZTRIEI V.,

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

DNENCRDE. ETODTNAIANFBETESLSICHBRDET, COAT

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

94. 77V 5—23v23VT7FTRITI B 25FC LT AVIFILOTFTVT—y 3 vzeRE
LET,

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

Wo EITHRDAVTFAA—I%ZFE1FET BITIE podman commit AX Y RTRELTLEET W, EUWFIEIE
9426 AVTFDEBRZRGFEI D1 Z2ZFICL TSI,

82. 7 7V r—>ayAyr+DEH
95. AVFF+MER, Z&ZICLTLZEL,

8.2.1. 77V r—> a3y OHEIEE

podman_start A D & & 7 7 1 )L (/etc/atmark/containers/*conf) Z EfL U £ 9, FD#E.
podman start -a AV Y RZFE{TISH. armadillo ZBEEL AV T HFHIEHEET 5 & EHERL
TLIEEEW, VT HFOBEEEEICEIZFLWHRRAGK "9.5.1. v TFroa:Es 25&ICLTL
W,

822. 77V r—>avhxE

£9'. AVF+EIAVTFHLIRARNYICESHD., podman save ANV REETFTULTF—HA T=2ERK
LET,

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

FIBEDOZFELUWSBYA 7Y 3 viE 19.10. Armadillo DY 7 o2 7527y 77— K93, #5E(CL
TLEE W,

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

[ATDE ~1$ mkswu —--init

1 (EBR)

[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

Z ZTYERL U T initial setup container.swu 7 7 J)L%Z USB XEICEEL T. Armadillo-X2 I
RlgEervAh—ILEnxd,

AVARN—=)LHYERT U CERZE T 5 & docker. io/nginx:alpine DAV T+ =B ULET,
8.23. 1V A M—)LHERR . #1HA{t
BAREBTSWUZA VY ARN—I)LTE2HMERZITDHIC. VI NI 7OPNREEZITVWET,
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r9.9. Armadillo DY 7 kU x 7 D#EAL) ZSB L. Armadillo Base OS Z##JHi{t LTHh 57 7Y
T—avuETZYITF—MLTLRESI,

824. 7 7Vr—a3a>nr7y FTF—k
7Yy ITF—RETSAHEIUTOED TY -
1. podman run ANV KT, EZQ7YvITF—K%ZTD

ZZTREIELT, PFUS—Ya YOIV TFE myimage:l. 7y 77— hE%E myimage:2
ELET,

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

Larmadillo “]# podman rm update

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

H3E EA> 7z myimage2 update. tar [FEEOD AV TFHERUELSITI/RS TENTEET, myimage:
1A EEVLRWESIEIT—ERDFET,

HELWIAYTFT7Yy7TF—ROFIEIEX 9427 AT FOBEBERYT7Y 7TF—h, ZSE
LTSIV,

BORUVEDTYTITF—RETDE, A X—IHAINKELG>TLEVWET, ANL—IYRA
ENRETEHEAIF. RICRITFIBETIAVTFEHRUIBEL TSI L,

2. AT zHULLEETS
N—=REBBAVTFZETZYIT—RUT, ZOAVTFHICBROT 7V T—yavzAnEd,
ERD7YI7T—RNERGRDODHABHAINEVWA, VT FEAZTEIRENHD £,

BENICA XA—IEEZHEG 19427 AVTFOEBERYT v 77— b1 #SEICL TS W,

8.3. VPU ¥ NPU ZfERHYT %

VPU ¥ NPU R EEES 7 )T — 3> % ATDE ETHHEI B15HBEY. Armadillo Base OS D
AVTFFATEESEDIHEE. 2174 77U% ATDE LTEIRTBIRENHDFT, T TIEFZFDFIE
[CDWTERBBULE Y,

83.1.ATDE icZOXAVIXAIVBZ1 7oV AV ARN=ILT S

ZA4T7ZVDEILRY —I)LEETTZEFEL T, gitDI—FEZEX—IL7 RLADEKREZITL. E
JLRY—)LT%H % at-imxlibpackage 1 > A h—JLUZ T,

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

[ATDE ~]$ sudo apt install at-imxlibpackage

B 8.1 E)LRY —JLSRITHI D%
ZO%, EILRY—LZRTUET,
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RTPICTAEYANDERZROSNET, RAZERD L. BRI 2551y ZANL TLEZ
EHTLIEE W,

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

82 EIRY—JLDET
EINETTZE. ATDE KV OXAVNAILEDSA TSURA VI —ILENET,
8.3.2. Armadillo NEZADTHDSATZUARXA—IZERT D
UTICRITERTIE. BRARETS AT UAAXA—IN Armadillo ICEZ AT TWET, T Do,
CCTEHBAIEFIEIXZAToVETY ITF—RTBFEY. 198.1. 7T— T AT7DERK, FilZ
M90.1.1. 48 bA Y AN —=ILT 4 RV DERL DFIBICHE > TT 4 RATAA—IEERT DIG5EICHE
ERDEY,

F®81 FATSVAAX—IEZAHEHDER

& BE
Armadillo-X2 Rt v h(XE') 2GB) AX2210-U0O0ODO
Armadillo-X2 FER— R (XEY 2GB. A kL —2 10GB) AX2210-U00Z
Armadillo-X2 2EFER— K (XEY 2GB. AL —Y 10GB, ¥ —2ZAD) AX2210-C00Z

Armadillo Base OS FO YT F+HRISFHIATESZ M A—IZFERULET,

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

83 AT VA AX—=IERY —ILDEFT
VPU ZER ULRWSEIE. —-without-vpu A 7> 3 V&[T T I,

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

84 SATZUARA=IERY—ILDEIT (VPU BREDIFA)
RIMNTTITDE imx libimg EVWS T 71 ILDNERSINET,
8.3.3. Armadillo IS A 7S UA X—=IBEZIAD

Armadillo Base OS £, 78.3.2. Armadillo NEZRALZHDTA T T VA XA—IBERT S, T
ERL U 7z imx_lib.img Z eMMC @ /dev/mmcblk2p4 /\—F 1 > 3 VICEZIAHE T,

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

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

K85 AT UAR—IZEZIAD
EEAMDTET Uictg, Jopt/firmware lcXT Y hULE T,

[armadillo ~]$ mount /opt/firmware

K86 173 UN—F14>3>vDOIYTUVL
834. A TIVAX=IDN—Ia>aERT S

Armadillo ICEZRAALESTATIVAA—IDIN—I g3 VE. ROOANY REE{TITZI ETHE

NN

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

®87 SA4T7ZVIN—I VD

E-11]
>

X 8.7. 2AT7ZUN=I3 VDMER, ICLBN—I 3 VERAEF F
ATIZVAARA=IDN\N=I 3N 220 LIBEDHZEEDHAIEETT, 717
ZUAX=IDIN=I 3N 220 KFDHE. /opt/firmware/etc/

= imxlib_version 7 7 1 JLIFFEEL X Ao

835 . AVTFFTANS AT 5 U EFERAT B DESfE

AVTFANSFA TV EFERTZOICE. AV TFHERRKICTA 75 OEMZHERYT 20E

nHOEI,

podman start @AY TFF AV 7 « 7T add volumes ANV R TT77—LD Tz 7HNEZATFhTWS
Ta L7 MY (Jopt/firmware) %Z. add_args T podman run @ -—env A 7> 3 (ICTA4 T 5D/ %

BEULEXT, ROFITIE., A>T F4 X—IJI(C Debian(bullseye) ZFIBL TWE T,
1. Jopt/firmware Z ISV TFaAV 7 17 DHFl

[armadillo ~]$ vi /etc/atmark/containers/container_name. conf
add_volumes /opt/firmware:/opt/firmware:ro (1

add_args ——env=LD LIBRARY PATH=/opt/firmware/usr/lib/aarch64-linux-gnu (2
set_image docker. io/debian:bullseye

set_command sleep infinity

[armadillo ~]$ podman start container name

Starting ’container _name
5c2078ff7d54082¢c1d18b6c4f026¢36675328ceableebalab1b27145df18d72a

(1) add_volumes T /opt/firmware #E UL X9,
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(2] —env | LD_LIBRARY_PATH Z#E L. AV TF+ROFZ IV Tr—3avhs 704750z Y
JTEBLIICLET,

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

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

8.8 imx-mm ANDY YR v I UV IEERT D
PET, AT FhS o475 EFERTEDLSICHRDET,

at-debian-image D AV TFZFER T BHFAICIE. B Y IHT TIC
ERENTWET DT add volumes 23 TSA TS UEEZIET,
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9. Howto

0.1.GUI 77U T —>3 v zRAET S

Z ZTlE Armadillo DEEEERARICEMN Uz GUI 77V r—2 3 v & ED 2 EDTE S Flutter %
FEocAEAEEZBNLVUED,

9.1.1. Flutter & &

Flutter EIEENAILT7 TV =300 Web 77U Tr—a Y OREICEDLNS GUI 7 7Y o —
VavRARY—=ILFYRNTT, YILFTIVYRNTA—=LRBOT, V—AA—ROKED %=L BELAIEET
—ERELET7 VT3 Y EBINBOIHTHD IS N T A —LNBIETEET, 5. 7TV
NT7A—LBTT7 7V Tr—ya3yDREBOHE—F22ENTEEXES, 77U —IYavRAEEEEL
T Dart ZERBLTWET,

Flutter Z> Z & T Armadillo £ TH GUI 77U —y 3V a2BARITEZTENTEEFT, UTIE
Flutter THRE L7 7Y —> 3> % Armadillo ETEINLTWBEITY,

BNSH e
25, 000 7, 500

CENSE ¢ BEE cRES

X 9.1 Flutter 7 7V o —> 3 > Dfl

9.1.2. Flutter Z BWEHAFRDRN
Armadillo BT Flutter 7 7Y —> 3 v ERFE T DGEORNIEUITOLSICAED XY,
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BARFAIARFIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty b7y 7

&

T Ir—2a VR

BAFRSE THFIC
Y1) —RRDEIL K EHET S

{ BMANEZRAH }

. J

9.2 Flutter 7 7V —> 3 VHAEDRN
9.1.3. ATDE LTty 7Pv >

Z I TIE. FRMABEED ATDE Loty b7y 7FIBICDWTEHRELEX I, ATDE ZHFEWVNTAERL
BaE. Kl "421. ATDEDOtEYy h7v 71 ZZBUTATDEDtEY c 7Py 7ZTET LTSS,

9.13.1. Y7 0 z7D7 v 77—k
ATDE @/X\—2 3> v20230123 BLEICiE. Flutter A#ERIE & VSCode B3 Y A M —JLEAHDfc

DIRICA VAR —ILTBREEHDEEAD ERI BRICERIFRANDT v TT7— K Z2T>TLE
W,

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

O3 VY777V ITF—KT 3
VSCode Z&#H T BICIE code AV REETULET,
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[ATDE ~]$ code

9.4 VSCode =&Y %

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

9.1.3.2. VSCode ICHEHITV AT>a>vEA YV AM=ILT 3
VSCode L7 7V —3 3V ZREIBHDDITIVATavaEA VY AN=)LULET,

IOAFToayYiEN—"T YN TITLAADOSA VAN =ILTEBZIENTEEXYT, VSCode =& L.
EYA RN—DIVATravaERLT, BRI A—AIC Tabosy EAALTLEEE LY,

EXTENSIONS: MARKETPLACE

Armadillo Base OS5 Development Environment <z 1
- tools T with armadillo Bas

Atmark Techno Install

9.5 VSCode ICHEAT VAT a YA VY AM—ILT S

FRE iz TArmadillo Base OS Development Environment; @ Minstally R V&I &1V R
N—ILIEETULET,

9.1.33. VORXRAVNAIAZFA TSV EA VYA N—)

83.1.ATDEICZORIVIRAIVAZA 7oV A YA N—=ILT S Z22RULT. 7AOXRIV/A)L
AOZA477 AV AR=)LLTLREE W,

9.1.34. 70V ¥V M DIERK
Flutter 77U =3y Y 7ILELTUTZRABLTED T,
S GUIZP U=y 3y
- Signage 7 U —> 3>

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

VSCode DERA VD [G4/X2] h'5 [« TV T — 38> New Project] 2 EfTLU. RIRESNDT v
L7 NUBREENS 7OV IV NEREIDTALI MY ERBRLTLLES W, RITTDHICIEH
ICRREINTWBRZAERY VZHLTLESIW, RELEZERTZE. 7OV NEEZANT B
AT7AVHRRREINZDT, FEO/OV IV MNEEANLTIVY—F—FHLTLEI W, 2T

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

ABOSDE EXPLORER: COMM

i ,l'I A

Armadillo Setup New Project

GUI New Project
Python New Project
shell New Project
Signage New Project

 ABE

96 GUI 77V —yayvo7OVzy N EERT D

Project name

my_project

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

9.7 70V hE%ZEANTS
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9.1.3.5. AIHARRE
HRRE TIFEIC Armadillo & SSH TR e HDOWERE & AFEROEXETVERT,
ERLIET7AI 7 b T4 LI M UANBEL T VSCode ZREIL T ZS L\,

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

9.8 YIHIREZITS
VSCode QLR > ®d [my_project] 5 [Setup environment] ZEfTUE I,

BOSDE EXPLORER: COMMARMND LIST

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

App stop on Armadillo

App build

Generate deve

X 9.9 VSCode THIHARREZTTS
BIRT B &, VSCode OTFEBICUATOL STy —ZFILDBARRENET,
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TERMIMAL

Il Executing task: ./scripts/setup_env.sh

9.10 VSCode % —=FJ)L
CDY—ZFILETUTDOELSICAALTLIES W,

* Executing task: ./scripts/setup_env. sh

Generating public/private rsa key pair.

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

Enter same passphrase again:

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

: (HB8)

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

9.11 SSH ADRZERT B
QO NRTL—XZRELET. RELBWEEREHANET Enter ZH LT,
(2] CTAMERDF - I &I —IFILAEHUET,

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

9.136. 77V —yayRTHBAAYTFHFA A=Y DER

Armadillo E TP 75—y 3V AEETITHOOAVTFAA—IFERULET, T TERUE
AVTFAX—VIE SWU 4 X—I%FERAL T Armadillo N1 Y A ~—)LT B¢, ERIIC mkswu &
S LT SWU OFEAREZIT> T IEE L,

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

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

App build for release

Generate development swu >

Lsenerate release swu

Setup environment

K 9.12 VSCode CAVTFAX—IDERZTS

AVTFAAXA=IDERICIEU LS EEDDDD ET, VSCode DT —IFILICUTD L S ICERR
ENBDEAVTFAA—IDERIFTET TI,

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

913 AVFFA A=Y DERET

ERL LT SWU 4 X—3(E my project/container/dev 7« L% b TFIC gui app dev image.swu &
WS 7 7MILATRESNTVET,

9.1.4. Armadillo ETOEY v 7V 7
9.1.4.1. 7« A7 L 1 DEEHR

4.4 #fhE Z2Z28RUT Armadillo I£7« A7 LA Z#E#H L TS IEE W,
9142 77U T—yayETRAYTFAAXA—IDA YA M=)

9.1.36. 77V r—yavETEHIYTFA A=D1 TYEB U gui app dev image. swu %
M9.103. 1 X=YDA VA=) ZSBULT Armmadillo N1 VXA K—=)LLTLEE W,

A4V A M=)LRICEEH T Armadillo "BEEILE T, ZDEE. weston HEEEEHLET,
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0.15. 77VTr—> 3 VB
9.151. HYZWFIUTr—yavDEILR

Flutter O > ZIL7 7V 5= 3O RAEXEEZZHFBLES, 7OV 7 T LI NUANEE
L VSCode ##&&LUE I,

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

9.14 my project ANEH U T VSCode ZiEHT %,

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

ABOSDE EXPLORER: COMMARMD LIST

App run on ATDE
App run on Armadillo

App stop on Armadillo

App build for release

Generate development swu

Setup environment

9.15 ATDE TP 7V Tr—> a3V %#RT9 %

1IVDF Ty O— KRB TONS e, PTVT—a VhiEEd s X

/ flutter-elinux -1 > h—ILBICFHTEIL REETIT EBE. DELRT 7
TICEBNIMND 9,

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

Armadi LLo-IoT G4 Flutter Demo

e ) ( 75—+ BRG]

[ wmen | | Ben | L
‘ 25, 000w Bun ‘ 19, 896w

e ENEE e BiRE e REE

|
o W
1o

Qe EELIY >IN TV — gy
FIVTG—3 % RTIRITETD4 Y RITAED X R VEHLTLIEE L,

YOI TV 5=y —Xd—RI&E, app/libichpD XTI, Y TIINTF TV T—2 3%~
2EUTHEZED DIBEIE. app/lib TICY—XOA—RZRELTLLLEEL,

9.1852. Ny Ir—I%ZAYAM—=ILT 3

Flutter ICIFRABHEZEIRIT OOy IT—INEEICFELTED., FIL ZES5DHA N
[https://pub.dev/]TREDIFTSH I ENTEFET,

BRDONY T —I%F TV T5—q >y TEIDLIICTBEDICE. PFVT5—a>yTFoLoRNY
DOFTUTOIVY REERTULET, #l& LT dart_periphery /Xy o —I% 4 VA M=]LUE T,

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

9.17 dart_periphery Xy o5r—I% 4 >V A ~—IL 9 %4l

video_player ¥ camera 72 EATICE S /Ny o —Vl&, ATDE R® /opt/flutter-elinux-packages
ICHB/IN\YT—I EHABDETESRELNHBD T,

9.1 HAEDETESNNvI—Y

Ryor—I% /opt/flutter—elinux-package DIy o —I%
video_player video_player_elinux

camera camera_elinux

path_provider path_provider_elinux

shared_preferences shared_preferences_elinux

%L joystick

NSOy T—I% A VAN =ILTBBERIZUTDEIIICAVAR=ILLTLEE L,
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[ATDE ~/my project]$ flutter-elinux pub add video player
[ATDE “/my project]$ flutter-elinux pub add video player elinux ¥
—--path /opt/flutter-elinux-plugins/packages/video player

X 9.18 video_player /Xy —I %A VA N—)L T %64l
Ny T—=I%T7 AV AN=)LT ZHEIE pub remove ZETULE T,

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

9.19 dart_periphery Ry o —3I %7 >4V A =)L 9 34
9.1.6. ENERERR
Z 2Tl EBRIC Armadillo ET7 7V T —2 3 v ZiEE T I5EDFIRZHALE T,
9.1.6.1. ssh_config D¥EfH

7OV 8T LT RMYICASTWS config/ssh config 77 ML ERELTIP PRLRAEZE=HE
ZTLIEELN,

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

Hostname 0.0.0.0 @

User root

Port 2222

IdentityFile ../config/ssh/id rsa

9.20 ssh config ZiRET 3
Q@ Armadilo®IP 7RLRICBEFHEZ TSI,
9.1.6.2. 77V —> 3> DET

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

ny_project
App run on ATDE

App run on Armadillo

A |:: p stop on Armadillo

K 9.21 Armadillo ET7 7V T —> 3> &R1TI %

VSCode @ SFIVCLTDOA Y E—IDRRESNBDZENHDEFT, INBRRSNIIHZBEIL ves
tAﬂbTTém

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

9.22 RfTRICRTENB Xy E—Y

FIVr— 3> a7 9 BIcid VSCode DENRA > D [my_project] h5 [App stop on Armadillo]
ZERITLTLRREL,
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ABOSDE EXPLORER: COMMAND LIST
AGE
G4/X2
my _project

App run on ATDE

App run on Armadillo

App stop on Armadillo

development swu

KO23 77V r—>aveiRTd3
9.163. Ry kUO—FK

T7V—g3> 0OV —AA—RIBEZMAZRICOAVI/INMILEE T [CENEICEERERE LIcW\i5
A, Ry NUO—REEZHES ZENTEXT,

Ry M)O—REREZESICE. 77UV T—2 3 vETHICERTRENS VSCode DY —IFI)LTr &
ABDLTLEE W, ZDB UTDLSBX vy E—IDPRRSNEENRRENET,

Performing hot reload...

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

K9.24 Ry bYDO—REBEERED
9.1.7. VU —-ZARDEI R
CCTRERLEZTVT—2ave) - RELVTEIL R T ZBEDFIRICOVWTHBAL XTI,

VSCode DERA > ® [my_project] h5 [App build for release] #1795 &, U U—ZRD T
ZU—vavhpEILRENET,
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XPLORER: COMMARMD LIST

my _project
App run on ATDE
App run on Armadillo

App stop on Armadillo

>

Generate development swu

K925 YUY —XfRZEEILRT S

ETT77AILESDEIL REBWIE app/bui ld/elinux/armb4/release/bundle/ T« L2 MY FICIRE
SNTWET,

9.1.8. HBENDEZAH

VU—=RMRD7Z TV Tr—aveghl SWU A X—IZERLET, FRllc M9.10.2. SWU 1 X —
VORI ZZRUT SWU OFIHREZIT> TLIEE W,

==/

VSCode DERA > D [my_project] M5 [Generate release swu] 231795 & SWU 4 X—IH
ERENET,
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ABOSDE EXPLORER: COMMAMND LIST

ABE

—~a Pure
(gl 8 2
e LY

my _project

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

App build for release

K 9.26 SWU 4 X—IZ{ERKT %

ERL Lz SWU 4 X—31d my project/container/release 7« L% k') FIC gui_app rel image.swu
EVWSTF7AILETHREINTVETD,

COSWUARX—=I% T9103. A A—IDAYVAKM=); Z#ZEBULT Armadilo N1 > A=Y
% &, Armadillo &8lc 7 7Y r—y g v EEheg UE S,

02.CUl 77U T —>arzRAET S

CZZTRY IRV TZRE LD Python ZE>7c CUl 77U T —2 3 Y ORFEAEZBNMULET,
RAEFIEE LTI LAY T & Python TEUTH S, Y I)LAT )Tk DHEDE THRA
LET,

9.2.1.CUl 77V T7r—2 3 YHEFEDRN
Armadillo BI31c CUI 7 7U 7 —2 3 Y 2% T 3BEOTNRBUTOL S IRV ET,
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BAFEBAIARSIC
ATDE LTty b7y 7 1ERITERT S

<&

Armadillo LTty k7 v 7

&

T Ir—2a VR

BAFRSE THFIC
Y1) —RRDEIL K EHET S

{ BMANEZRAH }

N J
K927 CUl 77U T —> 3 vREDRN

9.2.2. ATDE LTty b7y~

Z ZTlE. FARFEBED ATDE Loty 7y 7FIBICDWTEHBELEY, ATDE ZHEWNTHEWN
BalE. dlc "421. ATDEDEY b7y ZSBULTATDEDEY M7y 7ZTETULTLES W,

9221. Y7 Ix7DF7YTT—hk

ATDE ®/\—32 3> v20230123 MU EITiF. VSCode D Y A KN —ILEADTcHFRICA >V Ak —
IWIBRHERFHDIRREAD. AT BHICIEERFRADT Y TTF—hZTo TS W,

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

MO928 YV IhDx7HT7YITF—hFT B
VSCode Z&E#H T BICIE code AV REFETULE T,

[ATDE ~]$ code

0.29 VSCode %##&&9 3
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VSCode #8&9I 2 &, HARBILIT VAT VY3 VDA VAN —ILERE
LTLKBZEDRHDFET, FORBICEKRRINBD YA T7ATIC>TI VR
N—J)L%ZE{T5 & VSCode ZHAZE{L TE=E 9,

9.22.2.VSCode ICHEHITVAT>avEAVAMN=ILT S
VSCode L7 70— a3y zZRETZLEODIIAT I avEAVAN=ILULET,

ITIRTYaVRN—TYRTLAADSA VYA R=ILTEIENTEXT, VSCode ZHEE U,
EYARN=—DITIRTrYa3VzBRLT BRI A—AIC Tabosy EAAL TS L,

EXTEMSIONS: MARKETPLACE

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

Atmark Techno Install

9.30 VSCode ICRFERTI AT aveA YA N—ILT S

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

9.223.70Y =V hDERKL

VSCode DENRA VD [G4/X2] 5 [Shell New Project] 217U, RrReshd T L7 K~ UER
BEENS 7OV N Z2RETZTALI NI ZRBIRLTLLIES W, ETTBEDICIFHICEKRRINT
WB=AFRT vZH LT EE W, Python DiFEIE [Python New Project] 217U T & W,
RELEZERTZE, 7OV MNBZANT R4 7A0DRRSINZDOT, FREO7OV IV N
ZANULTIVIY—F—ZBLTLLESTW, 2Tl Kh—LFT«o LI NJBETIC my project & U TR
BELTWET,

96



Armadillo-X2 #&~¥ =27 )L Howto

ABOSDE EXPLORER: COMMAMND LIST

Armadillo Setup New Project

GUI New Project
Python New Project

Shell New Project

931 7OV Y hZERT B

Project name

my_project

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

K932 7OY I NEaZANT S
9.2.2.4. YIHARRE
FIEARE TIXEIC Armadillo & SSH THE#t I e DMER E ARBOERZITVE T,
EE L7700V hFTo LI N UANEEIL T VSCode ZEE L T EE W,

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

9.33 MHAREZITS
VSCode QLR > D [my_project] 5 [Setup environment] ZEfTUE T,
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my _pro ject

App run on Arm

| L

te development

9.34 VSCode THIHIRTE%
BIRT B &, VSCode DTFERICUTOEL SR —IFILDBRRENET,

TERMIMNAL

Executing task: ./scripts/setup_env.sh

2ygDlf

image is:

X 9.35 VSCode % —=FJL

CDI—ZFIETUTDODELSICAALTLIEE W,

n Armadillo

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

Generating public/private ed25519 key pair.

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

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

9.36 SSH RD@EZ4ERT %
NRATL—XZRELET, REULRBWEEEMHANET Enter ZHH UL FT,
1 TNRRATL—=XZRELIIHEIE. ERDILHBEADL TS,
TAMERDF—ZWI &I —IFILHEHALCET,

00

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

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

9225 77V 7= ayERFTRAAY T A X =Y DIER

Armadillo £ 7 7V —3y 3 A ETIT 500V TFAX—IEERULET, T TERL
VT FAX—IE SWU 4 X—I%FEAL T Armadillo N Y A ~—)LT B 1c8h. ER/TIC mkswu %
ST SWU OHERREZT> TS,

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

App run on Armadillo

App stop on Armadillo

>

K 9.37 VSCode TCAVTFA XA—IDERETS

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

localhost/shell arm64_app image: latest I TICEELFETH., VEIRLETH? (app OEFHLIT DG
BIKEFETYT) [yN] O

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

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

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

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

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

9.38 AVTFAX—IDERTET
©  Dockerfile ¥/ 5 —YURANEEELIBFEDHMC AV TFEBERL TILEE L,

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

9.2.3. Armadillo ETotYy b7y 7
9231. 77U r—yayEITAAYTHAAXA—IDAI VA=)

19225 77V =3 yETAIYTFHFA A=V DERM) TERB UM dev.swu & 19.10.3. 1 X—
SOAVAN=)b; ZZERBRUT Armadilo N1 Y AR=)LLTLEEZ W,
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A4 VA N—)LZICEE T Armadillo ABiegUE 9,
024 7 7VIr—a V@R

9.2.4.1. VSCode D#CE}

ZZTIE. ERRIC Armadillo LT Y IV F7 7V Tr—y g v ERET 250 FIEEXHBALEST, 7
Az 874 L7 NIUABENL VSCode ZHEEIL £ 9

[ATDE ~]$ code ./my project

9.39 VSCode T my_project ZHCEIT S
9242 . T« L7 MUK
7OV MWK DOHODTo LI NUDBDET,

capp: 7 V=330 —RXT9, Armadillo Tl /var/app/rollback/volumes/shell app izl
python app [CFDFFIK—N X7,

- config: IRE—RDIEHDERET 71ILTT, 9.2.4.3.ssh config D¥Ef, ESBUL TSV,

- container: RV T R ZERITIBZAVTFTDRET 71ILTI, packages. txt [CREEESNTWD
Ry T—=IMA YA M=)LEINFET, Dockerfile ZEERET S & HARETT,

. scripts: VSCode ® OV Y RITfELNTWE AV Y FhNETY, IBESINLBEIETR— MRS
ERDET,

. swu:mkswu QDT FL—RNEAYTFOAV T« T T 7AILDHDET, shell app il
python app OF«4 L7 MU DORBIFZFDEFE SWU ICHAAENET, TDFD etc/atmark/
containers/shell app.conf F7zl& python app.conf ([C{EHLNTWBRY 2 —APT/\1 AEHNE
HEINTWEITDOTRERGRICHIHEL T LI W,

F7AINDAYTF AV T 47Tl app D src/main. sh £zlE Python DIFEIC src/main. py 2R
FLEITDT, UR—LADREBERIGEICOAYTFOAV T THEELTLEEIL,

OB TV FTIUT—3>iE. CPU & SOC DEE % /vol data/log/temp. txt (CH 7L, LED3
EFRRITET,

0.2.4.3. ssh_config Dk

7OV TF4 LY MJICASTWS config/ssh config 771 ILZRELTIP PRLAEESHR
ZATLIES W,

[ATDE ~/my project]$ code config/ssh config
Host Armadillo
Hostname 0.0.0.0 (1)
User root
IdentityFile ${HOME}/.ssh/id ed25519 vscode
UserKnownHostsFile config/ssh known hosts
StrictHostKeyChecking accept—new

9.40 ssh config ZiRET 2
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Q@ Armadilo®IP 7RLRICEBEHEZ TSI,

9244. 77V 75— 3avDxRT

VSCode DERA > ®D [my_project] 5 [App run on Armadillo] ZE{792&. 77U —2 3

>ht Armadillo NERESI N TRENLUE T,

XPLORER: COMMAMND LIST

App run on Armadillo

App stop on Armadillo

nerate development swu

9.41 Armadillo tT7 7V 45—y ayvaETT 5

VSCode DY =X FILICUATDX Yy E—IDKRRSNBZ I ENHBDET, INDRRSNIIHFEIF yes

EANDLTTE W,

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

9.42 RITRICRRENB Xy E—Y

T7VT—23 > %79 BIciE VSCode DENRAT > D [my_project] 5 [App stop on Armadillo]

ZRITLTLCLEE W,
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App run on Armadillo

App stop on Armadillo >

Generate development swu

enerate release swu

Setup environment

K943 77U r—>avEKRTI 3
9.25. YU —ZARDEILR
ZITRERLATIUT—ave ) )—ARELTELRT 2BADFIRICOVTHALE T,

VSCode DERA >~ ®dD [my_project] 5 [Generate release swu] ZE795&. U U—XRDF
TV — 3y %ERATE SWU £ X—=IDMERESNE T, FHIIC 9.10.2. SWU 4 X—I D1ER) %
SR LT SWU OHIHREZT> TS,
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ABE

— a Pures
ST N
LT AL

my _project

App run on Armadillo

App stop on Armadillo

944 UU—RIREEILRT S
9.2.6. HRANDEEAH

YEB U1z SWU « X—3(d my project/swu 7 L2 KU TFIC release.swu &EWS 7 7 A ILEATRRE
EhTWET,

D SWUAAX=I% T9103. A X—IYDAVAN=)L; #ZBLTArmadillo N1 > X ~—)LF
% &, Armadillo 8lc 77U r—y g EEhieE UE Y,

9.3. VSCode ##RA L T Armadillo oty k7 v 7&1T5

Z ZTlx VSCode ZFRA UL Armadillo Dty k7w 7HEEBNULET, VSCode Z{HFEAL T
TOEYRNZYTZTSIENTEXT,

- initial_setup. swu DYERK

- B - B LAN ZRET 270D SWU 7 71 JLDIERL

- at-debian-image & alpine DAY FTFAAXA—=I&AVAN—=ILT B2 D SWU 7 71 L DIERK
9.3.1. ATDE LTty h7Pv 7

ZZTlE. ATDE Loty 7Yy 7FIRICOWTEHBAL XY, ATDE ZEFEVWTRWEEIF. KIC
[421. ATDEDtY b7y, ZZRUTATDE DY b7y 7ZETULTLLRRE L,
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93.1.1. Y7 I F7DF7YTT—hk

ATDE ®/N—3 3> v20230123 MU EITiF. VSCode NN Y A KN —ILEADTcOHFRICA >V X~ —
W BRERFHD AN, AT BRICIEIERMMADT Y TT7— R EfT>TLRREW,

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

®945 VI D727y IT—hT D
VSCode #2819 BTk code AV REEFTLZET,

[ATDE ~1$ code

X 9.46 VSCode %#i&d 3

VSCode Z&E£#9 D&, HEABIKI VXTI VYDA VAR —)LERE
LTLBZEDHDET, ZORICKRREINDYA7O7ICE>TAI VR
N—ILZE1T5 & VSCode #HAEZEILTEZ T,

9.3.1.2. VSCode ICHERT VAT a>vZEZA VA M—=ILT 3
VSCode L7 7V — a3 v zRAEITZODODITIRAT Iy EAVAN=ILUETD,

IVRToaviEN—"T vy N TILAADSAVARN=INTBIENTEEXT, VSCode ZfEEI L.
EUARNKN—DIVRTrarvaERULT, BRT7A—AIC Tabosy EABDLTLIEE W,

EXTENSIONS: MARKETPLACE

Armadillo Base OS Development Environment  <» 1
= T I-'. 1 II

Atmark Techno Install

X 9.47 VSCode ICHREARAT I AT avZA YA M—ILT B

FRE iz "TArmadillo Base OS Development Environment; @ linstally R V&g &1V R
A—=ILIFETULET,
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9.3.1.3. 70V U b DEEX

VSCode DERA > D [G4/X2] n'5 [Armadillo Setup New Project] Z%E1TL. RS T s L
JRNUBRBENS 7OV N 2REITZTA LI NI ZRBIRLUTLCESI W, EITTBHITIFAIC
RRSNTWB=ZAFRRY VEBLTLIEZSW, BREXZERT 2L, 7OV I NEEANTZY A
POTNRREINDDT, FROTOV IV MAZAALVLTI VY —F—ZMLTLLEE W, T T
R—ALFT 1 L2 NUEBETIC my project &EULTHREBELTWET,

ABOSDE EXPLORER: COMMAMND LIST

ABE

iz A I.Il_. -
L= _' L N

Armadillo Setup New Project

GUI New Project
Python Mew Project

Shell New Project

948 7Oy ¥V N EERT S
Project name

my_project

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

K949 7OV 1Y hEEANT S
FOVTY MER#E. 7OV RF4 LY NUABEBHLT VSCode £REIL T &L,
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[ATDE ~1$ cd my project
[ATDE ~/my project]$ code ./

K950 7OV YV hT«o LI NUNBEILT VSCode ZEET %

9.3.2. initial_setup. swu DERK

initial_setup.swu 7 71 JLOERZITWE T, VSCode DL > D [my_project] h'5 [Generate
initial setup swu] #3179 % &, initial setup.swu AMEB SN E T, CNETIT mkswu ——init A<
Y REERTULREZ ENBZRWESR. VSCode DY —IFILETREREDAHERDSNE T, ANTD
BEOABIE T9.102. SWU A X—IYDER, ZZRULUTLLIEIW,

ABOSDE EXPLORER: COMMAMND LIST

my_project
Generate initial setup swu

Generate alpine container setup swu

3 SWL

051 initial_setup.swu Z{ERKT B

T 74 )bid my project/initial setup/initial setup.swulCRFFESNTVWEYT, DO SWU A X—I%
M9.103. A1 X=YDA VA M=)y ZZEBULT Armadillo N1V ARM—=JLLTLEE LN,

9.3.3. LAN OFKE

ZZTlx. AR - iR LAN ORET 7 1 )LDfREZ VSCode LTIV, WERDRET 7 1)L %
SWU 77 JLT Armadillo N Y A~ —ILF 27cH DFIEZFHAL £,

9.3.3.1. Hif® LAN ORE

IR LAN OFREZ{TSICIE. my project/network setup/conf/wired connection.nmconnection %iRF
EUVET,

[connection]
id=wired connection
type=ethernet
interface-name=eth0
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[ethernet]

Lipvd]

method=auto ‘)

#t for static IP

ffimethod=manual

#faddress1=<IP address>/<{subnet mask>, {gateway address>
ffe.g address1=192,0.2.0/24,192.0.2.1

#t for DNS

#fdns=<IP address>;

fte.g dns=192.0.2.1;

Lipv6]
addr-gen-mode=default

method=auto

[proxy]

9.52 B LAN ORET 71 IV Z2iw&ET 3

@ EFEIP7ZRLRICTZEAE nanual ICEBELTLREEW, BEGAIZAAVRTIRNLTHBE
FiEsZEIc LT Eau,

9.3.3.2. ik LAN ORE

g LAN OEBTEEITSICIE. my project/network setup/conf/wifi connection.nmconnection %R
EULXY,

[connection]
id=wifi_connection
type=wifi
interface-name=mlan0

[wifil
mode=infrastructure
## SSID of AP

ssid= "

[wifi-security]

auth-alg=open
key-mgmt=wpa-psk

#f Passphrase to connect to AP

psk= 9

Lipv4]

method=auto 0

#f If you use static IP

fimethod=manual

#faddress1=<IP address>/<{subnet mask>, {gateway address>
fte.g address1=192.0.2.0/24,192.0.2.1

# DNS

#fdns=<IP address>;

fe.g dns=192.0.2.1;

Lipv6]
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addr-gen-mode=default
method=auto

[proxy]

1 9.53 #i#% LAN ORET 7 1 L ZwWET S

(1) T D AP O SSID #/ELTLEE L,
(2) AP ICERT DD DIRA T L —XEZTFELTLIEE W,

(3) EEIP 7 RLRICTBBEAE manual CEBELTLEE W, BEFAEOXVYNTINLTHZE
Fixe&ZIlcLTLIEE W,

9.333. 1 YA M—JLAD SWU 7 71 ILZ{EERY %
LAN @ E% Armadillo ([C1 Y X ~—ILF 27D SWU 771 JLZfER L E T, VSCode DR

1 >® [my_project] 5. BIRDIZE X [Generate wired connection setup swu] . ERDIFE
I& [Generate wifi connection setup swu] Z£fTLTLZE L,

\BOSDE EXPLORER: COMMAND LIST

< MYy _pro et

Generate initial setup swu

ontainer setup swu

Generate wired connection setup swu

erate wifi connection setup swu

9.54 LAN BEZA YA M—ILF % SWU 77 ILZ{ERLT B

ZNnZ1. my project/network setup/wired connection.swu E 7/zIlE my project/network setup/
wifi connection.swu [CRTEESNTWET, <D SWU A AXA—=I% T9.103. /1 X—I DA VA=),
ZZH U T Armadillo N1 Y AR —=)LLTLIEE L,

934. AVFTFARXR=IA VA N—)LAD SWU 7 71 ILDIERL

ZZTlE. Armadillo NAY T FHFA X —=I "B A VAN =)LFT BTz D SWU 7 71 ILDIERFIEIC D
WTERBAULE T, 1 VA= T2aVTHA X—=J4, alpine & 7y hxY—0 77 /Wigftd 20y
T+ X—ITdH3 at-debian-image @ 2 EFETI,
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9.34.1. alpine DAVTFAA=I %AV AM=)LT S

VSCode OENRA > D [my_project] 5 [Generate alpine container setup swu] ZEfTLTL 2
E LY,

~  my_project

Generate initial setup swu

Generate alpine container setup swu >

Generate at-debian-in ontainer setup swu
Generate wired connection setup swu

Generate wifi connection setup swu

9.55 alpine DAY FTFAA—IZA VA M—ILT S SWU 771 ILZ{ERLT B

YER U= SWU 7 7 JLIZE container setup/alpine/alpine. swu ICFEEINTWET, D SWU 1
X—=I% 19103. 1 X=IDA VA=) ZZRLT Armadillo N1V XA R=)LLTLEE LY,

9.3.4.2. at-debian-image DAV T FA A—=I %AV AM—=ILT3

VSCode OENA > ® [my_project] iS5 [Generate at-debian-image container setup swu] Z 3%
FLTLLEE W,
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ABOSDE EXPLORER: COMMAMD LIST

Ger P SWU

Generate at-debian-image container setup swu  [>

Lenerare -'."-..

X 9.56 at-debian-image @ A>T F A X—I %A VYA R—=)LF 3 SWU 771V E{FRT S

YER U= SWU 7 7 1 JLIZ container setup/at-debian-image/at-debian-image. swu [CIRTE S 11T L)
F9, COSWUAAX=I% 19103 /1 A=Y DAVAN=)Ly #ZHBUT Armadillo N1V A k—
JLLTLEE L,

Q4. 77V — &A1 TFTEITITS
9.4.1. Podman - A>FHRE{LY 78D 7
9.4.1.1. Podman - A5+ RELY 7oz 7 EE

AvTFEFRAN OS LICERSI N RENGZI—SEEDIETY, AV T T EFERITZIET
BHD Armadillo-X2 THR—DRENT CICHBIETEEXd, ¥ AM 0S 2REE ULARWMRELLTH D
fedh, P77V —o 3V DEBHNRREVEWLWSEHENHD XTI,

Podman &l &5 VT F2BEBI 500V 7 D7 THD, EFRAREIIVYTFEERY
TJhox7D 1 DTH5 Docker EHHENH D £,

042 AVTF+%BETS

COETIE, AVFTHREILY I RT 7D 1 DTHS Podman ODERMARENAICDWTEHAL
F9., Armadillo-X2 TETSEWF 7V r—y a3y EZ0ERTEEBAEEZ 1 DO Podman 4 X—Y
EULTKS 2 ET BHD Armadillo-X2 B’H2HBETH. E2TCOR—RETH—DREZHERIE2
ZEDFREERDE T,

CDEDEEBLT. 1 A=IDRH - £HY—E X THS Docker Hub [https://hub.docker.com]
NS U, Alpine Linux O/ X—I%FE>THBALEY,

Q421. A AXA=IMSAVTFFEERTD

AX—=IDS AV T FHERT B1coITIE. podman start AV REEITLE I, podman ¥ docker
[CT TICEL WAL podman run OV Y RTHERITTEXIN, 2 TWE 95 AVF+HDEMH, T

111


https://hub.docker.com
https://hub.docker.com

Armadillo-X2 8B~ =27 )L Howto

BN 20T FDEEHREDEfH E1 T podman_start ZEWNE T, 1 X—Id Docker Hub [https://
hub.docker.com] ™S B&IMICEVEESNE T, T TlE. BEAHELT"Is /M ANV Y REE{TT DO
VT EERULEXT,

[armadillo “1# vi /etc/atmark/containers/my container.conf (1
set _image docker.io/alpine
set_command ls /

[armadillo ~1# podman pull docker.io/alpine (2)

Trying to pull docker.io/library/alpine: latest...

Getting image source signatures

D (&B])

Writing manifest to image destination

Storing signatures
a6215t271958¢760a2975a6765016044115dbaedb90f414eba3ad448a6a26b46

[armadillo ~]# podman start my container GD
Starting 'my container’
b141e899b5ef7c9echH434bda8f6a83d3ebbfcI4f74bfbbdcef2a22041c71fdbf

[armadillo ~1# podman logs my container (4]
bin

dev

1 (BBR)

usr

var

[armadillo ~]#

9.57 AT F =T 517

Q@ IFF0AVT«VZEHLET, COTFAIUTRE. AVTFOAA=—IPITY R, TN
AANDT 7 AERZREL X T, FULWLWREDHAICIE 9.5.1. AT HOBEHHES ZZSR
<EE W,

(2] AVTFDAA—IZEEUET, 1 X—IH Armadillo ICEWTRWEEIE "Error: docker.io/
alpine: image not known; DRI —TEREULZET,

(3] OAVTFF%=RELET, Ihld Armadillo EEEICEEMNICEES S NS IV TFERUDDICK
NFT, BERHNRELIESICIE set autostart no TEWELTEEI,

(4] podman logs AN Y R THAZHER LT,

"Is /" ®RITT BT D "my_container” EWSZRID IV T HFIMEEENK Uice TV T FHHMERE
NdERKFIC "Is /" MEITIN. ZO/BRIATICED EFT, TITRRSINTWSDIF, IVYTFA
MWD ") FALIRIUDTAILTD—ETT,

AV 747774 ILDEZERQEREE podnan pull ([C&K 2V TFDEUSIF
FIAI)MNRETIEXEY ETUNMREESNET A

7 74 I)LIF persist_file TRIHREFEL. AT F A A —IF abos-ctrl
podman-storage --disk T podman X kL —3% eMMC ICTIDE&E X
% abos-ctrl podman-rw T—E#IIC eMMC ICREL T IZE W,

ERFRD Armadillo ICIFEEICEEZEY. swupdate TZv 77 —b
LTS,
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AV 7407714 FREL T, set autostart no Z/E LR WESIE
BEEEHULEI,

podman start TV T FHIEUL K EENTE R WIEEIE podman start -v
<my container> T podman run DAYV KZfEZ L. podman Llogs
<my container> THAZHEZL TLEE L,

=

9422 A X—I—BZEZRRI S

AT FEERTBIEDDA A=, 41 XA—I—E%ZFKRT S podman images IY > R THERT
EFE7,

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

9.58 4/ X—Y —BEDRTRETH
podman images IY Y ROFEMIE —-help A 7> 3 Y THEIATEET,

[armadillo ~]# podman images --help

X 9.59 podman images —help D74
9423 AVF+—EEZRRITS
EREH AV TFH—BEZRRT BcHicld podman ps AY Y RZEITLET,

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

d6de5881b5fb docker. io/library/alpine:latest s / 12 minutes ago Exited (0) 11 minutes
ago my container

9.60 IV T F—EDORTETH

—EBRRICELD, AVTFFEZPOVTH ID 2RI ZIENTEEXT, -a ATV arvadiTRrnG
Bl BMEPOIYTFOHFEREINET, podman ps AY Y RDEMIE —-help A 7> 3 > THERT
R

[armadillo ~]# podman ps ——help

9.61 podman ps --help DE{TH
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94.24.

AV T+ %ZEET S

ERGEAD DY T F %FENT Bz ICiE podman start AV Y REEITULEY,

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

start my container

[armadillo ~1# podman start my container

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

094812] cni-podman@: port
101231] cni-podman@: port

1(vethe172e161) entered blocking state
1(vethe172e161) entered disabled state

107745] device vethel72e161 entered promiscuous mode

113185] cni-podman@: port
119546] cni-podman@: port

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

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

1(vethe172e161) entered blocking state
1(vethe172e161) entered forwarding state

_aA7vavaEzsE. AVTTATETSINETZ 7= 3y ORENEERTEEI,

& 9.62 dAvTFF%*iLEd 2RTH

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

dev

[ 3150.
[ 3150.
[ 3150.

[armadillo ~]# podman start -a my container

303962] IPv6: ADDRCONF(NETDEV CHANGE): vetha9ef8f8e: Llink becomes ready
311106] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

317703] cni-podman@: port
324139] cni-podman@: port

1(vetha9ef8f8e) entered blocking state
1(vetha9ef8f8e) entered disabled state

330687] device vetha9ef8f8e entered promiscuous mode

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

1(vetha9ef8f8e) entered blocking state
1(vetha9ef8f8e) entered forwarding state
run Srv tmp var
sbin  sys usr
1(vetha9ef8f8e) entered disabled state

811249] device vetha9ef8f8e left promiscuous mode

816349] cni-podman@: port

1(vetha9ef8f8e) entered disabled state

9.63 AV T =kEeI 3RThl(a A 7Y 3V H5)

Z ZTHEENL TW3 my_container (. EEIRFIC "Is /" ZRITIT DL SICHE>TWVWED T, FDHER
MHEAETNEXT, podman start AV Y ROFMIF -help A 7> 3 Y THERTEFRT,

[armadillo ~]# podman start —--help

9.4.2.5.

K 9.64 podman start -—-help =171

AVTF%ELET S

BERD AV T EZFIET B8 ICid podman stop AV Y REEITULE T,
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[armadillo ~1# podman stop my container
my _container

K 9.65 OV 7+ %ZFILT BRTH

podman stop AV Y ROFME —-help A 7> 3> THRTEET,

[armadillo ~J# podman stop --help

9.66 podman stop --help 1741

9426. AVTFDERZRET S

AVTFICH U TEENMTONICKRET, ZOXXIVTFZEFELELTLES EEENKRBDODNTUL
FWET,

TEZRETDICEZDOAENHDFT,

1. podman commit <X R TRET 3,

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

Copying blob f4ff586c6680 skipped: already exists

Copying blob 3ae0874b0177 skipped: already exists

Copying blob eab9ffe27343 done

Copying config 9ca3cb5246 done

Writing manifest to image destination

Storing signatures
9ca3chb5246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88f3

9.67 my_container Z£&E 9 54l
podman commit TRET B EIC. EENMTRONICEINREINE T, D RULEDZRE
FT2E, AAX=—IPAIDNKRELLB>TLEVWET, ANL—IBRENTRET ZHESIE. XN—2X
ERBO0SDAARA=IDNSEDEL TSI,
2. RUai—L%ZFERY 3,

podman_start D add volumes ON¥ > R T T FIC Armadillo Base OS OF«s L7 NUZY
TFTESIENTEZXT,

REFETET—FIDOHREICL> T, REFZERLTILS L,

1. /var/app/volumes/myvolume: 7w 77— K UfciFRIEIAE—hEXBhA, OV PT—FIR—
AxE P77V —o a3 VhMERURIT 2L 5B T —Y DREICEAVWTVWED,

2. myvolume 5 /var/app/rollback/volumes/myvolume: 7 v 7F— KOKRIcOAEE—ULTF v/
T—=KhETS5DT, Py ITF—MPRTHELZLRIENDDITET, 7 FUT—I 3V E—HEIC
PYIT—RTBL5BT—YDRFICAVNTWVWET,
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AVFFEFION—Y 3 VICELEES@—IL/Ny 7). /var/app/
rollback/volumes/ DF—F DEIOD/N—I 3 VICED Y,

Z0H. FIUT—vavON—YavikETBL5B7—F
|& /var/app/rollback/volumes/ ICAND I EEZHEBUET,

mkswu @ swdesc files (-—extra-os #&L) & podman_start™ @
add_volumes Tl&. X /NRAEZFDTs LI NI ZR—=XICULFE
9, /var/app/rollback/volumes/myvolume (& myvolume TEGRICIE
ETEXY,

Copy-on-Write (CoW) (CDWT,

ZDZD® volumes T« L7 MUK btrfs EFIENZ 7 71 )L
AT LICRESINTWET, btrfs TlEFT—4% & Copy on Write
(CoW) ZE->TTF— Y el ZFRIAELEIH. ZORIEICIFIR
KD £,

BB MB 07 7AIVICINSRBREEZHFEICITSHS CoW ZHEL)
kg2 ExHERLET, CoW 2EMbSnicT7 71 ILICF Y
TJHLADPASKBLLEBEDETOT, MFHHRIZEUIMIFZL TLEE W,

[armadillo “J# cd /var/app/volumes/
[armadillo /var/app/volumes]i#f mkdir database

[armadillo /var/app/volumes]ff chattr +C database (1,
[armadillo /var/app/volumes]if echo example data > database/
examp le

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

C database/example

9.68 chattr Ic & > T copy-on-write % #1956l

@ chattr +C TF«os L Z hVUIC NoCow ZERELFT, nh

SERENZ7 71D NoCow THERENE T, I TICHE
HUTWeT7 7AIICEERVWDTERLZE L,

O lsattr ERLET, URALD C DERHBNIET 7AILH Tnho

cows; T9,

9427. AVTFFDEHFERCT Y 77— b

podman run, podman commit TAVTFZERTE X I, THENICT v 77— Z 3 3ERICIF D
VTTOERY Ty 77— N2 BE{ETED EERTY,

IN%EFRIRT B1lc. Dockerfile & podman build ZEWE T, ZDFIEIE Armadillo TEITHIAE

T,
1.

A4 X —3I% docker.io DA X—IDWSEDLGREULET
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[armadillo “/podman-build]#f cat Dockerfile
FROM docker. io/arm64v8/alpine: latest

#f update & install dependencies (example: usbutils)
RUN apk upgrade && apk add usbutils & rm -f /var/cache/apk/*

#f copy our application and set it to run on start
COPY my application /my application
ENTRYPOINT /my application

[armadillo ~/podman-build]#f podman build -t my image:1 -t my image: latest .
STEP 1: FROM docker. io/arm64v8/alpine: latest

STEP 2: RUN apk upgrade && apk add usbutils && rm -f /var/cache/apk/*
-=> 234bf79175e

STEP 3: COPY my application /my_application

--> 05ab31bb278

STEP 4: ENTRYPOINT /my application

STEP 5: COMMIT my image:latest

--> 590e3babd55

Successfully tagged localhost/my image:1

Successfully tagged localhost/my image: latest
590e3babd55f3e29bdef158d7283e9¢c417515567b2d3f978cfab2510dc02376b

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

9.69 podman build DETH

2. AX—VEHDN—Vavh5T7yvIF—hUET

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

#f update 0S packages
RUN apk upgrade --no-cache

#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 upgrade --no-cache

--> ¢f1dc0d7296

STEP 3: COPY my application /my application
STEP 4: COMMIT my image: latest

--> 9e9d9366072

Successfully tagged localhost/my image:2
Successfully tagged localhost/my image: latest
9e9d9366072751007b2e70544d76c46b95a7a5a02dt658ef0fa3f7dcccf8850a

[armadillo podman-build-updatel#f podman save -o my_ image 2.tar my_ image:2

9.70 podman build TD 7 v 77— ~k DE1THl

ZDiFE. podman_partial image AN Y RZE>T, ENEFEZAVAN—ILTBZIEHTE
£9,
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[armadillo podman-build-updatel#f podman partial image -b my image:1 ¥
-0 my_image 2 partial.tar my image:2

[armadi llo podman-build-updatelff Lls -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

E LTz tar 7—HA4 71 T9.10.6. mkswu @ desc 7 7)) @ swdesc embed container &
swdesc_usb container T{EZ X,

94.28 AvTF%=HIBRT S
EREH A>T+ ZHIRT 2158 (1E podman rm Y Y REETULE D,

[armadillo ~1# podman rm my container
d6de5881b51h973227b84d1d74abf269ac3183aad7e18b7a9d85208632641d94

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS
PORTS NAMES

9.71 A7 F ZHIbRd 5X1TH1

podman ps IAN¥Y ROHAERELD., VT FHEIBREINTWVWSE I EDER TEE I, podman rm
XY ROFMIE —~help A 72 3 Y THERBTEXT,

Larmadillo “]# podman rm —-help

9.72 $ podman rm —help =176l
9.429. f X—YV%ZHIBRT B
podman O+ X—I%ZHIBRYT BIcid podman rmi AN¥ Y REERTUE T, 1 XA—IZHIRT B72HIC

& FDOAA=IDSER LIV TFEFHLICHIBRLU THELBENH D £J, podman rmi XV R
A A= ID ZIEET DHENH B /8. podman images AX Y RTHERULET,

[armadillo ~1# podman rm my container

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
docker. io/library/alpine latest 02480aeb44d7 2 weeks ago 5.62 MB
[armadillo ~1# podman rmi 02480aeb44d7

Untagged: docker.io/library/alpine:latest

Deleted: 02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21chcedadsdf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

9.73 A X—J%ZHIBR S B R176!

podman images A¥ Y ROHEAERED. VT FHHIERINTVWS Z EHERTEET, podman
rmi XY ROFEMIE —-help A 7> 3 Y THERTEE,
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[armadillo ~]# podman rmi —help

9.74 podman rmi —help =176l

SWU TERE S /=1 X — & podman images T Read-Only & L TFHRR
SNEIDT, podman rmi ZER{TITBDELT—ERDET, ZDOHFEIEF
abos-ctrl podman-rw rmi & {FEALEE L), abos-ctrl podman-rw [CD
= WTld 9552 41 X—=3% eMMC IciRET DAL Z=sRBULTLE

=LY,
[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker. io/library/alpine latest 02480aeb44d7 2 weeks ago b5.62
MB true

[armadillo ~1# podman rmi docker.io/alpine

Error: cannot remove read-only image
”02480aeb44d78f1244b8791af7edf7d6e1b18707397a1dfb3ff4f21chbcedaddf”
[armadillo “]# abos-ctrl podman-rw rmi docker.io/alpine

Untagged: docker.io/library/alpine:latest

Deleted:
02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21c5cedadsf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

& 9.75 Read-Only O X —J ZHIBRI % KTl

9.4210. AT+ AT FHICEET I T—Y %HIBRT 3

abos-ctrl container-clear ZfEHIT 2 &, AT+, AVTFHFAX=Y, AVTFHICEITZT—5%
HIRg B EMNTEZEY,

ETCOAVTFEAVTFHFAX=Y, AT FHICEIT B T—IHEIEREN
218, BMTEELTERALTLLEE W,

abos-ctrl container—clear (FLLT D@D EMEL £,

- UTFOT774) T« LI NIRTOT 71 I)LZHIBR
- /var/app/rollback/volumes/
- /var/app/volumes/
- /etc/atmark/containers/*.conf

- LUIFD7 74 J)LT container Z&L1THHIR

. /etc/sw-versions
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- /etc/swupdate.watch

[armadillo ~]# abos-ctrl container—clear
This command will remove all containers and related data.
- The following file and directories will be removed:

- /var/app/rollback/volumes/

- /var/app/volumes/

- /etc/atmark/containers/*. conf

- /etc/sw-versions
- /etc/swupdate.watch
Continue? [y/N]
y
Remove all container data succeeded

- Lines containing the word “container” will be deleted from the following files:

9.76 abos-ctrl container-clear E174l

94.211. EfTHOIAVTHIcERIT S

ETHROIVTFFICERL. IYTFATEELLITYY REEITT BICIE podnan exec VY R%&
ETUXT, podman exec ANV RTAVTFALOY L)L ZkLEIT 2. AV THFAWZRIETE DL
SIEBDET, TITHE. sleep infinity ANV RERFULTRHEHITZLITOIVTFEERL., *

DAV TFICK U T podman exec ANVY RTY /L% ENT 2HERLET,

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

set command sleep infinity

[armadillo ~J# podman start sleep container

Starting ’test’
f62e7a666d7156d261905c8406¢c72fc271534fa29e¢69771c76f4f6660a2dad1a
[armadillo ~J# podman exec -it sleep container sh

[container 1t ps

PID  USER TIME COMMAND

1 root 0:00 /run/podman-init —— sleep infinity
2 root 0:00 sleep infinity

3 root 0:00 sh

4 root 0:00 ps

9.77 AV T RO Y T L Z2# 8T 5K 1TH
podman start AN RTIVTF &ML, ZORIEM LIV TFAT sh %

=

ES )

ULTWEY, sh

ZEFTIDE. AVTFHRHOTOY I MARRSNAVT AR ERIECEZ L SICRDFET, LET
EAYTFFAT, ps ANV REETULTWET, AV T FHERRFICEITUT sleep & podman exec THE

FUEshA7O0EREUVLTHEELTWS ZENERTELXD,
AVTFFARDY T IILH SIkITBE I exit IV RZETULE T,

[container “1# exit

9.78 AV FFARD Y T ILH Sk ITF BETHI
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podman exec AN Y RMSIRIFTH, AVTFIFRLEETHTY, AT FHZELEULEWGEIE podnan
stop sleep container D podman kill sleep container T{&1E UL T podman rm sleep container TF®D

AV T FZHIBRL T LS W,
podman exec AN > KDFEMIE —-help A 7> 3V THRTEZXY,

[armadillo ~J# podman exec --help

9.79 podman exec --help E174l
94212  AVTFFHETEEZT D
BHOIVTFEETULTWBREET, TNS50OYTHETEEEZIT>AFERLET, chick
D, FIZIESQL H—N\ZETLTWB OV FTHICH UMD AY T FHS#ERITDE WS TFELWANTE
£,

VT HIIFEBUERRTA—AIL IP PRLANDEIDHTSNDOT, AV TFDOHABMNZD IP
PRLATEBEZTSIENTEET,

e LT, 2 20T F=2EHRULE T,

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

set command sleep infinity

[armadillo ~J# vi /etc/atmark/containers/my container 2.conf
set_image docker.io/alpine

set_command sleep infinity

[armadillo ~]# podman start my container 1 my container 2
Starting 'my container 1’
cbe0802f4e2d2fec88f4e300dabeba3b48865359dc02chd99375b1b38c2c28eb
Starting 'my container 2’
5e645f5e40fc096ad0bea323a00bebebbdadbd825a5e8d12103f752d8868692¢

X 9.80 OV T+ %&ERT 5ETH
AvTFFHiIcEIbYTen/c IP 7 RL X Z2fERT %ICiE podman inspect AV Y RZETULEXT,

[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

K981 OAv77+®IP 7 RL A%HERT 3E1TH

INSDIP7ZRLRZEFE->T, —AQAYTHFHEEHESI—ADIAVTFHFAXU ping AV R TEE
BERETOIEMNTEET,

[armadillo ~]# podman exec —it my container 1 sh
[container ~1# ping —-c 2 my container 2

PING my container 2 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.144 ms
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64 bytes from 10.88.0.109: seq=1 ttl=42 time=0.210 ms

-—— my container 2 ping statistics ———

2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max = 0.144/0.177/0.210 ms

[container ~]#f ping -c 2 10.88.0.109

PING 10.88.0.109 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.140 ms

64 bytes from 10.88.0.109: seq=1 ttl=42 time=0.138 ms

-—— 10.88.0.109 ping statistics ——-
2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max = @.138/0.139/0.140 ms

9.82 ping Y Y Ric & 2OV 7T FHEOBRERERETH

ZD&KSIC. my_container_1(10.88.0.108) M5 my_container_2(10.88.0.109) NDiB{EH HE
TEE,

9.4.2.13. REKRICERG—oprivileged A 7> 3>

AVTFFic, 2ERELSTDTNAANDT IV EREHATZA T 3> —privileged BB D ET,
COATYavEIARTSE, AVTHICEZZNER/NOERZAVETRENEWNCH, FREIC
BHATY,

EEROE. COATYavEFRTEILEEF 1T+ — ERENBZA. BREBICOMTFIR
CEEW, AVFFHIBBERBEROERESA5CEEHTITOLET,

943. 7Y M=V TV /HBRHEET DA A—-IZES

7y hIY—=0F0 /. BMEEZRREE LU TFERTE % Debian R—ADA A=V ZEHLTWET,
ZZTld. Docker 77D S AX=I%E)LRT B HEE. TTICEIRBHDA X—=I&ESHE
D2 DICDOVWTEHRBBLZET,

9.43.1. Docker 771 IS4 A—=IZEILRT S
Armadillo-X2 O 7+ [https://armadillo.atmark-techno.com/resources/software/armadillo-

x2/container] M5 TDebian [VERSION] % > Z7JL Dockerfile;, 7 74 )l (at-debian-image-
dockerfile-[VERSION].tar.gz) Z4 V> O—RUL% 9, £D#% podman build ¥V REZETLET,

[armadillo “J# tar xzf at-debian-image-dockerfile-[VERSION]. tar. gz
[armadillo “J#f cd at-debian-image-dockerfile-[VERSION]

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

[armadillo ~J# podman build -t at-debian-image: latest .

1 (H8g)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image latest c8e8d2d55456 About a minute ago 233 MB
docker. io/library/debian bullseye 723b4a@1cd2a 18 hours ago 123 MB

9.83 Docker 77 A INIC & DA XA—IDEI RDETHI

122


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

Armadillo-X2 #&~¥ =27 )L Howto

podman images A~ > Ric kD at-debian-image N"EJ)L REhicZ ENERTEE T, library/
debian 1 X =Y [ER— £ 73> TW3 Debian ¥ X—JTY,

9432 EINRFEHDAA—IZFERT S

Armadillo-X2 1> 77 [https://armadillo.atmark-techno.com/resources/software/armadillo-
x2/container] N5 Debian [VERSION] > 7)Y FF+A4X—=Y 774 )l (at-debian-image-
[VERSION].tar) 2% >O—KU%9, D% podman load A¥ > RZETLET,

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

: (HB8)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image [VERSION] 93a4ec873acb 17 hours ago 233 MB
localhost/at-debian-image latest 93a4ec873ach 17 hours ago 233 MB

X 9.84 E)L REHA A—I % load § % ETHI
podman images IY Y Ric &k D at-debian-image EJLRESNfcZ ENERTEE T,

9.4.4. ABATINA AZHS

CDETIE. AVTFAHNTEEITZ 77V T—3 05 GPIO ¥ 12C BREDABAT/INA A %KD
HEICDODWTRULET, EAWIC, AVFTFTFROTZ TV — 3 5RA N OS 0T /N1 ANT Y
TRATBERETEEF A, DD, AVTFTRDT TV T =3 D5 TFTNA A %FZS F2HITIE.
AV T FHEBEICEWWTNNA R ZEETD2RENHDFT, Z I TRIAER. FWWF/IN1 R
KT ZTNAAYY =T 7LD BEYICERESNTVWBZEZRBELTWET, TNNARAYU—T 7
AILEREL TWERWGEE. BYICEREL TS EE L,

9.4.4.1. GPIO #i&k>

AVTFAHTEET 277U T—>30h5 GPIO 2k Seoicid. Podman O X—Ihs50V 7
FZERT BBRICRA N OS BID T /N1 X7 74 )L /dev/gpiochipN ZEITHENH D £9, LITIE./
dev/gpiochip2 ZJE L T alpine 1 X—I M5 VT FZ KT 561 TI, /dev/gpiochipN ZET &,
GPION+1 Z#BET 22 ENTEXT,

[armadillo “J# vi /etc/atmark/containers/gpio_example

set_image docker.io/alpine

set_command sleep infinity

add devices /dev/gpiochip2

[armadillo ~]# podman start gpio_example

Starting 'gpio _example’
956a0fecc48d5ea1210069910f7bb48b9e90b2dadb12895064d9776dae0360b5

9.85 GPIO Z#&>1chd 1> T FH1ERHI

AVTFARICA>TIANYY RT GPIO Z#1ET 28U TICRUET, <DFITIE GPIO3_1021 %=#
ELTWET,

[armadillo ~]# podman exec -it gpio _example sh
[container ~1# apk upgrade
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[container ~1# apk add Libgpiod
[container ~1# gpioget gpiochip2 21 (1)
00

[container ~1# gpioset gpiochip2 21=1 (3]

K986 AvFF+HWHM 5V RT GPIO 2T 541

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

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

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

9.87 gpiodetect AV~ R DE{T
gpioinfo Y > R TlE. BE U gpiochip DEMRIEHRERRT 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
line b: 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
lLine 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
line 19: unnamed unused input active-high
line 20: unnamed unused input active-high
line 21: unnamed unused input active-high
line 22: unnamed unused input active-high
line 23: unnamed unused input active-high
line 24: unnamed unused input active-high
line 25: unnamed unused input active-high
line 26: unnamed unused input active-high
line 27: unnamed unused input active-high
line 28: unnamed unused input active-high
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line 29: unnamed unused input active-high
lLine 30: unnamed unused input active-high
line 31: unnamed unused input active-high

X 9.88 gpioinfo A<Y > RMDEST

==z

C =§-I=]
EC I

9.4.4.2.12C =#ik>
AVFFRTHET 277U r—> a2 h5 12C RS oI, Podman O1 X—Ih5 IV FF

EEMT BRICRAN OS AIOTI/INA A7 74 )L /dev/i2c-N ZEITHRENH D EFT, LUTIX. /dev/
i2c-1 ZE U T alpine 41 X =I5 AV T+ Z1ERT 28T,

7077 LD SBRET BHEIE. GPIO ST 35U THS libgpiod ZERT 2 ENTE

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

set _image docker.io/alpine

set _command sleep infinity

add devices /dev/i2c-1

[armadillo ~]# podman start i2c_example

Starting ' i2c_example’
efaleb129¢1f036a709755f0d53b21a0t2a39307ecae32b24aac98c0b6567bT0

9.89 12C &S fcH D > T FHEEHI

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

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

01 2 3 45 6 7 8 9 abocdef
00: I
105 == —= == o= m= o e oo m e em m e s
20; == == == == mm == == = mm e em e m e e oo
30: == == == == == == == = mm em e e e ) - -
40: —= —= = == == == == == == = — U = - -
BO: UU == == == == == == == == == = m m em em oo
60: — — — — — == — — B8~ = = = = —— —
70; = — 72 = — —— - —

9.90 i2cdetect OAY YV Ric & 2SS
9.4.4.3. SPI Z#ixk>
AVTFFRHRTEMET D7 U= g5 SPI #ifkSicid. Podman O XA—I 50> 5FF

ZER T BBRICRA K~ OS BIDTI/INA X7 71 )L /dev/spidevN.N ZEITRHEMNBD XTI, UTIE. /
dev/spidev1.0 ZEL T alpine 1 X—IH S5 AV T+ ZERT 2H1TI,

[armadillo “1# vi /etc/atmark/containers/spi_example.conf
set_image docker.io/alpine
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set command sleep infinity

add _devices /dev/spidev1.0

[armadillo ~1# podman start spi_example

Starting ’spi_example’
45302bc9t95eef0e25c5d98act198d96fchbbec1t83e791018ched221cc1f4523

9.91 SPl Z&% S5 1ch D I 7 FH1EHHI

Y TF+WICAD., spi-tools Ic&F N3 spi-config AN Y R&EFE > TIREDREEERT 2 &H
TEZXY,

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

[container ~J#f apk upgrade

[container ~1# apk add spi-tools

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

9.92 spi-config AV Ric &K 2 HERH
9.4.4.4. CAN Zi&>

AVTFFRHNTEET B 7 7Y — 3 0h5 CAN BEZITSHICIE. Podman D4 X—Ih5 1
VTFEERTBRIC, AT FEEITIBZRYNT—2EULT host Z, #ER & LT NET_ADMIN %=
BEITDIUNENGHDET, UTIE. Ry hT—2&E0LT host &, #ERE LT NET_ADMIN #3FEFEUL
T alpine A X—=I M5V T+ ZEHT 28T,

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

set _command sleep infinity

set network host

add args --cap-add=NET_ADMIN

[armadillo ~J# podman start can_example

Starting ’can_example’
73e7dbce86e84eef337bbc5c580a747948b94b87015bb34143da341b8301¢16a

1 9.93 CAN ZH/ S fchD IV T F1ERSI
IYFFRIEAD. ip XY RT CAN £EMET BT ENTEET, MUTFic. BEAERLET,

[armadillo ~]# podman exec —it can example sh
[container ~1#f apk upgrade

[container ~1# apk add iproute2 (1)
[container “1# ip link set can@ type can bitrate 125000 (2
[container “J# ip Llink set can@ up ‘3

[container “1# ip -s link show can@ (4]
4: can@: <NOARP, UP, LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mode DEFAULT
group default glen 10

Link/can
RX: bytes packets errors dropped missed mcast
0 0 0 0 0 0
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TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

9.94 CAN DREH
(1) CAN OEREDHICHER iproute2 1 VAR —=)LUET, TTICA VR M—=ILEADHEE
RETI,
(2) CAN DBEEEEZ 125000 kbps ICERELET,
©@ can0OrVy—T7x—AEERHLET,
O can0OrY9—T7x—ADHREDFERRRIERRLET,

9.44.5. PWM Z#H&>

AYFFRTEETZFZ IV T— 3 oh5 PWM 2%k Soicid. Podman DA X—IMS VT
FHEVERR T BBRICRA N OSBID /sys T4 LY MU EEITRENRHDET, T7AINRETEYDY
RENTEID, HZARDBARICH > TEZIEFADTTZEFRLLEI W, BUTIE. /sys ZEL T alpine
AX=INSAVT+EZERTZHTT, CTEINE /sys T« L2 MJIEOYTFARDELD /sys
KNIV RENZET,

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

set _command sleep infinity

add_volumes /sys

[armadillo “]# podman_start pwm_example

Starting ’pwm_example’
212127a8885e106e0et7453545db3c473aet5438f000acf4b33a44d75dcd9e28

9.95 PWM %Rk S5 fc$hD 1> 7 F1ERHI

v TF+WICAD., /sys/class/pwm/pwmchipN 7« L2 N UKR® export 7 71 JLIc 0 #EZ3A
BIETRZABDLDICEDFET, LTI, /sys/class/pwm/pwmchip2 =ik > 55 DENMERERF 2R U
£9,

[armadillo ~1# podman exec —it pwm _example sh

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

[container ~]#f echo 1000000000 > /sys/class/pwm/pwmchip2/pwm@/per iod (2]
[container ~1# echo 500000000 > /sys/class/pwm/pwmchip2/pwmd/duty cycle 9
[container “J#f echo 1 > /sys/class/pwm/pwmchip2/pwmd/enable (4]

X 9.96 PWM DENHEERTES!

pwmchip2 % export U3,

Az 1 MICLERT, BAEF/HTY,
PWM @ ON Kl =7 0.5 MICLET,
PWM EHZBMICLET,

(o)
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9446. V7N AVT—T x—R%ZEHKS

AVFFTHNTEMET D7 U o—aroh 5 RS-232C © RS-485 ED YU 7 ILBEZ=TO2HIC
(&, Podman DA X—=IHN5 AV T+ ZERT BRICRA N OS BIOT /N1 X7 74 )L /dev/ttymxcN
EEITNENHDET, LUTIE. /dev/ttymxcO ZELU T alpine 4 X—IYH 5 AV T+ %EHRT 26T
ERR

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

set command sleep infinity

add_devices /dev/ttymxc0

[armadillo ~]# podman start serial example

Starting ’serial_example
3999f09d51253371cacffd68967¢c90fdd5250770888a82159d7810b54fcc873e

O97 YUFPIAVI—T7z—XER/RSHDO T FHERH
AVFTFARICAD, setserial ANV RaE> CTIREDKREZER T DI ENTEEXT,

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

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

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

X 9.98 setserial AV RICKB VU TPIA VT —T =1 AKEDHEH
9.4.4.7. USB Zik>
AVTFATIHEI S 7TV T—2 35 USB ERDT/NA RZRS1chDATEICDOVWTRUERT,
- USB YU ZILTINA 2 %KD
USB YU ZILTNA X2V TFANSIKSHEICIF. Podman QA XA—IH5 AV TFZ2EMT %

BRCRA N OS Bl /dev/ttyUSBN ZEITRHEMNH D £, UTIE. /dev/ttyUSBO ZJE L T alpine
AA=IDSAVTFEHERT ZHITT,

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

set command sleep infinity

add_devices /dev/ttyUSBO

[armadillo ~J# podman start usb example

Starting ’usb_example’
34cb0e60d6274ac1df87aed58a461bct56d0c117¢c4d377at130605ea399¢0950

B 9.99 USB YU ZITFTINA RA&IKRS =D A>T FERHI
AVFTFARICAD, setserial ANV RafE> CTIREDKREZER T DI ENTEEXT,

[armadillo ~1# podman exec -it usb_example sh
[container ~1# setserial -a /dev/ttyUSBO

128



Armadillo-X2 #&~¥ =27 )L Howto

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

X 9.100 setserial A¥ Y Ric k3 USB YU ZILT/\NA RBRTE DRESH
. USB A XZ %KD

USB AXZ%& YT F+RNSIKSFEICIE. Podman O X—IMS AV T FEERT BERICKRR
N OS I /dev/videoN ZEITHENHB D £J, LUTIE. /dev/video3 ZEL T alpine 1 X—Ih
S5AVTFZERT 36T,

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

set command sleep infinity

add _devices /dev/video3

[armadillo ~]# podman_start usbcam_example

Starting ’usbcam_example’
ffe06090b45826cc0b1c7710e9e850ba9521d36b70de4288d0dfel1fe91a35632
[armadillo ~]# podman exec —it usbcam example sh

[container “]# Ls /dev/video3

/dev/video3

E19.101 USB AX S &K S fchD > T FHERH

GStreamer BMEDVILF AT« T 7L —LT—7 EHAEDLESDZET. USB AXTH S DBUED
Fvr 7FvHAREERD XY,

- USB XEUZEES
CZTIE USB XEUZIKZRSAEICDODVWT 2 DDHIZRLET,
- RANOSEITY YU USB XEUEIVYTFHSIKS

HEDUHRAKN OSHICYTVRLTH B USB XEUZ IV T FHFH5IKS5HBEICIE. Podman @
AX=IUDSAVTFEZERTBERICRKAN OSEITUSB XETEYEZYIVYRULTBTaLI N ZEIE
TRENBDET,

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

samp le. txt

K9.102 USB XEYZRA K~ OSAITYV > hT 350

EEDFEITIE. USB XEYZ /mnt ICYTY MULFE U, BUTIE. /mnt ZE L T alpine 1 X—
Mo AVTFZERT BB TY,

[armadillo “1# vi /etc/atmark/containers/usbmem example. conf
set_image docker.io/alpine
set _command sleep infinity
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add_volumes /mnt

[armadillo ~]# podman start usbmem_example

Starting ’usbmem example
ef77d4bfd5b04f3b8b5ddchbbfac321304fa64219a4b88c3130e45e5a14e1b3e

B 9.103 7/RA K OS ATV Y RiBEHD USB XEY ZI/ZS 6D AV T FHERHI

RAN OSEID /mnt T« LI MU ZIYTFRAD /mnt NIV ALTWET, Ihickb, TV
THTANSDE /mnt To LI MU ZBLTUSB XEUZRS ZENTEFT,

[armadillo ~1# podman exec -it usbmem example sh
[container ~J# ls /mnt

samp le. txt

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

test

9.104 USB XE VY ILRFES N TWBT— 5 DREREH
- USB XEVZIAVYTFTRNSEYIVERT S

USB XEUZIVTFTANSNYDUY KULTRSHBRICIE, Podman QA X—I M5 AV TFZ/ERT
BERICIRA N OSAID /dev T« LY MU ZET ERARFIC, BYBIEREEIDENGD XTI, LUTIE. /
dev ZEU T alpine 1 X—=IN6 A>T+ ZERT 361 TT, #ERE LT SYS_ADMIN ZELTWET,

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

set_command sleep infinity

add args --cap-add=SYS_ ADMIN

add devices /dev/sdal

[armadillo ~]# podman_start usbmem_example

Starting ’usbmem_example’
387a2256530e9b35b5361¢ca681a99fba8f46d78b6a6ch8ecd6009624609198a8

9.105 USB XEVZXY VY T B D YT FHERBI

JAYFTFARIKAD, mount ANV RTUSB XEUZ /mnt iIc¥I Y kL. REESNTWVWET—5%
ERIBIENTEXT,

[armadillo ~]# podman exec —it usbmem example sh
[container ~1# mount /dev/sdal /mnt

[container “]#f Ls /mnt

samp le. txt

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

test

9.106 AVTF+ALS USB XEVZEI VY T 36

9.44.8.RTC =#&>

JIVTFAMNS RTC Z/S e iciE. Podman DA X —I NS AV TFZERT DERICRA K OS
BIDFTINAXT 74 )L /dev/rticN ZET ERAEFIC. RTC NORKLDREZITO O DERE ET E
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NHhET, LUTIE. /dev/rtcO ZEL T alpine 1 X—=IYDS AV T FEERT ZHITT, #EEEL
T SYS_TIME HELTWET,

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

set_command sleep infinity

add args --cap-add=SYS TIME

add_devices /dev/rtc0

[armadillo ~1# podman start rtc_example

Starting ’rtc_example’
025209e0d96143¢c2911239a8397b7002¢c3eaab057e031d8abb765df5707d75bd

X 9.107 RTC Z#& S fch D > 7 H{EEHI
IV TFRIEAD, hweclock AY¥ Y RT RTC ORFHIRRERENTEET,

[armadillo ~1# podman exec -it rtc_example sh

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

[container “1#f date --set "2021-04-01 09:00:00” (2
Thu Apr 1 09:00:00 UTC 2021

[container ~J#f hwclock —--systohc (3]

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

X 9.108 hwclock OV Y Ric &k % RTC OEIFREZEH

RTC ICRESNTVWBIRERIERRLE T,

VATLRRE 2021 F4 BT HOK O O MICHKRELE T,
VAT LER%Z RTC IcRREEFT,

RTC ICRESNTVWIFANEEESN TS I EZERLET,

9.449. BEHENZITS

Armadillo-X2 [CER U I RAE—H—REDBEFHAT/INA ANV T TANSEEZ LT B/oHIC
&, Podman O X—I SV T FEEMRT BERICRIA N OSBIOF/INA X7 74 )L /dev/snd % E
ITHENHDEFT, LUTIE. /dev/snd ZEL T debian 1 X—I S5 AV T+ %1ERT 26T,

(-~ )

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

set command sleep infinity

add_devices /dev/snd

[armadillo ~1# podman start snd example

Starting ’snd_example’
b921856b504e9f0a3de2532485d7bd9adb1ff63c2e10bfdaccd1153fd36a3c1d

9.109 BEEA%ZITS56dbD 2> T FHEBHI
AVTFFARICAD, alsa-utils REDY TNz 7 TEHEEEHETAZE T,
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[armadillo ~J# podman exec -it snd_example /bin/bash
[container “]#f apt update && apt upgrade

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

X 9.110 alsa-utils Ic K 2EFFRHEAETSH

(1) alsa-utils #4 Y A M—=JLUEX T,
(2) alsa-utils Z#EE UL X9,
©@ KBELLIFZAIIEDEEI7(ILEBELET,

aplay O5|#IcH 2. M FEFEZHAH LW CARD &S, N IZFN\1XBESZXKLTWEY, CARD
BEETNARBESE, aplay AV RIC A AT E25X5ETHRRTEERD,

9.4410. 21— —XAYFDARY N ZHRI S

Armadillo-X2 IC[F 21— =AM Y FREEINTVWET, INSDRAYFDTYy¥a/UY—IA
Ry MNEEEBETZHICIE. Podman DA X—=INS5 AT+ EERT ZEIC/RA N OS AlD /dev/
input 74 L7 MU ZETRENBHD £, UTIE. /dev/input ZEL T alpine 1 X—IH50V T
FTEERT ZHTT, I TESIN /dev/input T« L7 MJIXOYTFARD /dev/input Ic<X TV k
IhEY,

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

set command sleep infinity

add devices /dev/input

[armadillo ~1# podman start sw_example

Starting ’sw _example
c0cd8h801883266197a3c20552b0e8b6c7dd473bb0b24e05bf3ecdb581c822b9

E911l A—H—AA Y FDARY N=2BEIT 26D > T F1ERRS
AYTFFARICAD, evtest ANV RTARY MR TEET,

[armadillo ~]# podman exec —it sw example sh
[container ~1#f 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 0 (EV_SYN)

Event type 1 (EV_KEY)

Event code 28 (KEY ENTER)

Properties:

Testing ... (interrupt to exit)

Event: time 1612849227.554456, type 1 (EV_KEY), code 28 (KEY ENTER), value 1 (1
Event: time 1612849227, 554456, ----——--———-———- SYN REPORT -——————————
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Event: time 1612849229.894444, type 1 (EV KEY), code 28 (KEY ENTER), value 0 (2]
Event: time 1612849229, 894444, ——-———---————- SYN_REPORT ==-—---—-——-

9.112 evtest AV Y Ric &k BHESH

(1) SW1 ORYY Fyya ARV MZEREUcEZEDRT
(2] SWI1 OMZY V=R ARy NaERHUEZEDRR

9.44.11. LED Z#>

Armadillo-X2 (& LED EZEINTWVWET, InNSD LED ZikS7HIciE. Podman DA X—
NS AVTFEERT BBRICRAN OS D /sys T« LYV NUZETRENH D F£T, LITIE. /sys
ZELUT alpine 1 X—=IQ S AV TFEZERT BB TT, I TESN /sys T« Lo MNJVIEaVT
FTHD /sys YTV NENET,

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

set command sleep infinity

add_volumes /sys

[armadillo ~1# podman start led example

Starting ’ led_example’
c770f76d7714f4cceb1229be2240382bded236¢2¢51bb6b866bc0098c2ch987a

9.113 LED &> fcbD > T HEEHI

AVTFARICAD, brightness 77 M IVICEZEZIAE I E T LED OfRAT/EZITS I ENTER
T, 0 ZEZAL EHIT. O LUIANDE (1~255) Z2EZ AL ERTULET,

[armadillo ~1# podman exec -it led example sh
[container ~1#f echo 0 > /sys/class/leds/led1/brightness
[container ~1# echo 1 > /sys/class/leds/led1/brightness

X 9.114 LED @ m=XT/HITDRITHI
90.4.5. AEEREEEZ1TS
COETIE. VT AL SHEERBET/N\A RAZRSFECODVWTRLET,
9.4.5.1. Bluetooth Z#&>
AT FADLS Bluetooth ZRSICiE. TV T HERKFICRA MR Y N7 =0 ZERBIT BHIC,

NET_ADMIN DERZETHENH D £9, "X 9.115. Bluetooth Z#%x> > FFDIERH, (T, alpine
A X—=IH5 Bluetooth Z#x >S5S AV T FH &2 1ERT 201 RULET,

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

set_command sleep infinity

set network host

add _args --cap-add=NET_ADMIN

[armadillo ~]# podman start bt example
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Starting bt example
45fe1eb6b25529f0c84cd4b97calaef8451785fc9a87a67d54873c1ed4bb70a4

B 9.115 Bluetooth Zi%> > T+ D{ERHI
AT FTFARATRERY 78D 7%14 YA M—JLUT, Bluetooth =#&£&1L x9,

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

[container ~]#f apk add bluez

[container ~1# dbus-daemon --system

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

B 9.116 Bluetooth %= i#cE)d 21741

ZhiT kD, bluetoothctl T Bluetooth #4288 D A F vV PRFZ Y VIR ENMTZAZLSICHRDEFT,
{TFIC. bluetoothctl AV Y RTCEADEZRZ AT > L TR VT %Z{T56IZRUET,

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

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

[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

[bluetoothlf pair AA:AA:AA:AA:AA:AA ©

[bluetooth]# exit (4]
[container ~1#

9.117 bluetoothctl AY Y RICKBAF v ERTF YV T DE

AYhA-ZZREULET,

Bz AF* v UET,

RPZVTUIcWEERD MAC 7P RLAZEBEL TRZUVITULET,
exit T bluetoothctl D 7OY 7 hEKTULET,

(-~ R )

9.45.2. Wi-SUN F/\1 X ZK>

2 ZTlE, Wi-SUN 7/t 258 UART TEBSN T3 BA0PIERLET, OB, IV7FK
THEITZ 77U T —2 305 WIi-SUN F/\1 A TEBEZTOHICIE. Podman O X—IH 50
VT FEAERT BRICRA N OS BIDF/INA R 7 74 )L /dev/ttymxcN D55, Wi-SUN &5 9 %6
DEEITRENHDFT, UTIE. /dev/ttymxcO ZEL T alpine 4 X—IHh 5 AV TFZ1EKT %4
T9,
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[armadillo “1# vi /etc/atmark/containers/wisun_example.conf
set_image docker.io/alpine

set command sleep infinity

add devices /dev/ttymxc0

[armadillo ~1# podman start wisun_example

Starting 'wisun_example
ef9aba2f7eeed236ch28c1fbf5090a6f0db9d6dfe7f3a34573867¢0833dd3122
[armadillo ~]# podman exec -it wisun_example sh

[container ~1#f ls /dev/ttymxc@

/dev/ttymxc0

9.118 Wi-SUN F/\1 R &K S b D > T FH1ERB
AVTFFREMNS. /dev/ttymxcO Z{E > T Wi-SUN F—F DEZENTESLSICBRDET,
9.4.5.3. EnOcean T/\1 A&k S

Z ZTIE EnOcean 7/\A ZH' UART TERSNTWBHEDFERLET, COBHE, IVTF
NTEMET B 77U — 3 h5 EnOcean T/\1 A TEIEZEITScdHIClE. Podman O+ X—IhH
SAVTFEERTBEEICRA N OS BAIDF/INA X7 74 )L /dev/ttymxcN D> 5, EnOcean & 5t
TEHEDEEITHENH D ET, LUTIE /dev/ttymxcO ZEL T alpine 4 X—IYHh SV T+ %=/ER
920 TI,

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

set_command sleep infinity

add_devices /dev/ttymxc0

[armadillo ~]# podman start enocean_example

Starting ’enocean _example
a808b491a10079078d8c72a7b36966d918261413657fe054tb8d7187b0d4b31¢
[armadillo ~J# podman exec -—it enocean example sh

[container “J#f ls /dev/ttymxc®

/dev/ttymxc0

9.119 EnOcean F/\1 XA &K S fcb® 2> T F1ERLHI
AV TFFAMS. /dev/ttymxcO %Z{E> T EnOcean 7—4% DXZEMNTED LS ICHED FT,

9.46. xy hT—U%ZHK>S
COETE. AVYTFTFRDORY NT—7Z/SAEICDVWTRLET,
946.1. AT+ DIP7RLRAZHERT S
BEAWICOAYTFDIP ZRL R Podman £ X—=IY NS ATz ER L& TICEEIMICE] D IR

S5nFEd, AVFTHICEIDIRSENTWS IP 7 RL XFRRA S OS A5 1F podman inspect AX > K
ZAWT, UTOLSICHERI DI ENTEET,

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

set_command sleep infinity

[armadillo ~]# podman start net example
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Starting 'net example’
48ae479at65445674323567¢17¢5418dd4624292351e061bd2bd8adadd4ct150

[armadillo ~]# podman inspect --format ’{{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

K 9.120 IvT7F® IP 7 R L REEZRHI
AVTFFAD ip ANV RZEAVWTHERITZZEHTEXT,

[armadillo ~1# podman exec net example ip addr show eth®
3: eth0@if8: <BROADCAST, MULTICAST, UP, LOWER _UP, M-DOWN> mtu 1500 qdisc noqueue state UP
Link/ether xx:xx:xx:xx:xx:xx brd ff:ff:ff:ff:ff:ff
inet 10.88.0.17/16 brd 10.88. 255,255 scope global eth®
valid Lft forever preferred Lft forever
inet6 fe80::40e5:98ff:feec:4b17/64 scope link
valid Lft forever preferred Lft forever

9.121 ip AX¥Y RERAWEIY T+ D IP 7 KL AFESHI
9462 AVTHICEEIP PRLAZRET D

If podman (77 #JL kT 10.88.0.0/16 ZEWNE T,
HICEALTWSIP7ZRLREE - HBEFFIVTFHICHOD IP 7 RL
AZxHBELTLEE W,

AVFTHICEEIP 7PRLAZERET BHICE. ROICI—FEEDRY NT—U ZEHRT 2REH
HOET, UTIC 192.168.1.0/24 ICA—HEEDRXY N T—U %EKT 262 R~ULET,

[armadillo “]# vi /etc/atmark/containers/my network.conf
set type network

set_subnet 192.168.1.0/24

[armadillo ~]# podman start my network

Creating network 'my network

my network

9.122 A—HERDXRY b7 — T BB

AT+ HEERT BEIC. ERTERUERY NT—JEREFULEWIP PRLAZEIT CET, YV
THTDIP 7PRLAZEEITSIENTEELET, LLTOHITIE. IPPZRLR%Z 192.168.1.10 ICEE UL
EJCIN

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

set_command sleep infinity

set network my network

set ip 192.168.1.10

[armadillo ~]# podman start network example
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Starting ’network example’
3ea8¢9031bt833228908bd73d8929b1d543b189b436c218e0634e0d39409¢100

9.123 IP 7 KL AEE®D 3> 7 FH1ERH
AVTFFDIP ZRLAN, 192.168.1.10 ICEBESNTWBZ ENERTEET,

[armadillo ~1# podman inspect ——format ' {{ .NetworkSettings.Networks.my network.IPAddress }}
network example
192.168.1.10

[9.124 AY7+® IP 7 R L 2 FesH
04.7. Y—N\ZHEET 3

COETIE, AT FTHRTHRABY—NZBEITZHECODVWTIRLET, COETHRD EIFTWS
H—/\I& alpine @ apk AV RTA VY AN=)LT B2 ENTRETT,

9.4.7.1. HTTP U —N\Zz#FEI 3
ZZTIE. HTTP ¥ —/V& LT Apache & lighttpd @ 2 &%= #ERT 2ERICDOWTHBAL XY,
- Apache Z{#EfH9 %

alpine 41 X—=I M5V 7T+ %ZERL. FOI>FTFHIC Apache Z1( Y A L—=ILULET, AVTFTF
ERRDBRIC, TRA K OS @ 8080 FMN—rZIAVTFHD 80 FMR—MNCERIXT DIEEZIT> TVWET,

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

set_image docker.io/alpine

set_command sleep infinity

add ports 8080:80

[armadillo ~]# podman start apache example

Starting ’apache example
ealaled9c2fe170a6db02e48030046751014e844900etb35c7a24cc1a8653af2

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

[container ~1#f apk upgrade && apk add apache2

[container ~1# httpd

AHO0558: httpd: Could not reliably determine the server’s fully qualified domain name, using
10.88.0.2. Set the ’ServerName’ directive globally to suppress this message

B 9.125 35+ Apache &1 Y X h—ILF 36

D> PC 2 ED Web 75085, RAKN OS D IP 7RLA®D 8080 HBR—~ICEHKTDE. &
ERESEANR—IYDNRREINET, T 74/ ~TlE. /var/www/localhost/htdocs T« LZ NUICT 74
IWEEBEL ZET Web 750N SHEEBETEX I, Apache DEMIARREIL. /etc/apache2 T« L ¥
NUICHBERET7MILERET 22 ETEEOHETT,

- lighttpd Z#EH9 %

alpine 1 XA—=Ih 537 =R L. DAV TFAIC lighttpd 24 VA S—=)ILUET, AVTF
ERRDBRIC, /RA K OS @ 8080 HMNR—hrZIAVTFHD 80 FR—MCERXT DIEEZIT>TWVWET,
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[armadillo “1# vi /etc/atmark/containers/lighttpd_example. conf
set_image docker.io/alpine

set command sleep infinity

add _ports 8080:80

[armadillo ~]# podman start Llighttpd example

Starting ’ lighttpd example’
fd7ea338d09c5e8962654ed54bbal7fb6a9%ed4fcalb344e350bbf81943d2112b
[armadillo ~]# podman exec -it lighttpd example sh

[container ~1#f apk upgrade && apk add lighttpd

[container ~1# echo "<html><body>It works!</body><{/html>” > /var/www/localhost/htdocs/index.html
[container “1#f Lighttpd -f /etc/lighttpd/lighttpd. conf

9.126 a>5FIc lighttpd %1 > Z k—ILF 361

lighttpd (77 )L~ CIEEIEEZRBX—IYMERI N TWERWH, LEDOFIETIEBEELER—T
% /var/www/localhost/htdocs T« LZ NUDTICEEEL TWX T, 8D PC IaED Web 750
M5, RZAK OS @ IP 7 RLAD 8080 HK— hICiEEd 2 xRS NET, lighttpd OEHEMRETE
&, Jetc/lighttod T4 LI NJICHBIRET 7 I ZiRET D & TEEOEETI,

94.72. FTP Y—N\Z#EEI 3

ZZTlE. FTP H—/N& LT vsftp ZFERAIT2EEICOWVWTEHBLE T, alpine 1 X—Ih5aVF
FEERL. ZOIVTFAIC vsftpd 24 VY AM=)ILULE T, VT HEBRDRIC, FTP &5 TEH
ITHR—NMNCDWTRA N OSSOV TFFADR—NCEET DIEEE. AV TFTHOREZHE
LT PASV_ADDRESS IC/RA K OSID IP 7 RL RDIEEZT>TVWET,

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

set command sleep infinity

add ports 21:21 21100-21110:21100-21110

add args ——env=PASV ADDRESS=XZRZX h®D IP 7 KL Z>

[armadillo ~]# podman start ftp example

Starting ' ftp example’
efcf1ba752c2db9ael1a33ac11af3be71d95ac7b737¢ce9734730ebcab02e57796
[armadillo ~“1# podman exec —it ftp example sh

[container ~1#f apk upgrade && apk add vsftpd

9.127 AT 7FIc vsftpd 21 VY A h—I)LT %6l
AVTFFRICI—YTHO Y M EERL. COI—HTftp AVA Y TESLSICLET,

[container ~]# adduser atmark

Changing password for atmark

New password: (/SR —RK#%EAH)

Retype password: (/SX7—K#&AH)
passwd: password for atmark changed by root

X 9.128 1 —H'%EINT 34l
ERLIcA—HTftp A1 TED LS. vsftpd DRET 71 ILERELE I,
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[container ~1# sed -i -e ’s/anonymous_enable=YES/#fanonymous_enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/fflocal _enable=YES/local enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# sed -i -e ’s/ftwrite_enable=YES/write enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# echo ”pasv_enable=YES” >> /etc/vsftpd/vsftpd.conf

[container ~1# echo "pasv_min_port=21100" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_max_port=21110" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo "pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd. conf

9.129 REZ 7 1 L DimES

REUVCRET 71 ILZIEEL T vitpd ZIEEIT B &Ic LD, ftp BiAIBEEBD XY, ftp AT
VEOT ATV NIRROFIRTHER LI DZEFERL XTI,

[container ~1# vsftpd /etc/vsftpd/vsftpd. conf

9.130 vsftpd DICEIBI

9.4.7.3. Samba b —/\&EHE£T 3

Z ZTlE. Samba H—/NOEEAEICDODWTHBLET, alpine 1 XA—=I M5V T FZERL.
FOAvTFNRHIC samba A YA R—=J)LULET, AT FHERDBRIC. samba TERATBR—KICD
WTHRRA KN OS IS YT FHDR—MIEXT DIEEEZT> TWET,

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

set _command sleep infinity

add ports 139:139 445:445

[armadillo ~]# podman start smb example

Starting ’smb_example’
6d81c01fe27b5a92ee6ea69de2f9a8dbb569d420c2f5f630ece1966¢81824a1f
[armadillo ~1# podman exec -it smb_example sh

[container ~]#f apk upgrade &% apk add samba

9.131 A FFIc samba Z1 VA M=) 34
AVFFRICI—FTHOY M EERL. 2OI—H T samba IOV 1 Y TEBLDICLET,

[container ~1# adduser atmark

Changing password for atmark

New password: (/XA —RK%&AFN)

Retype password: (/SR — K% AH)
passwd: password for atmark changed by root
[container ~1# pdbedit -a atmark

new password: (/X7 —K%AN)

retype new password: (/X2 — RK%& A7)

9.132 2 —Y%EBIN3 %4

samba ZiEEI T2 &, FIROFIETERLIEI—Y 7 HO Y N THHD PC ENSOTA YT BT E
NTEXY,

139



Armadillo-X2 #&~¥ =27 )L Howto

[container ~1# smbd

9.133 samba DFCENH

HEITDZTAL Y N DIEEREDFHMFRTE X /etc/samba/smb.conf 7 7ML= fRET Z & TE
ERRETY,

94.74.SQL U —N\%=#EET 3

ZZTlE. RDMS & LT sqlite ZFEAT 2BAICDOVWTEHBELED, alpine 1 X—=IY M5V 77+
EER L. 2DV TFAIC sqlite Z14 Y A M—=ILLE T,

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

set command sleep infinity

add_volumes /var/app/volumes/sqlite db:/db

[armadillo ~1# podman start sqlite example

Starting 'sqlite_example
114¢5f1dbb7e81293dch8fbedc600b861626375b14cfe4023761acaal84fdcad]
[armadillo ~]# podman exec -it sqlite example sh

[container ~1# apk upgrade && apk add sqlite

9.134 OV 7 7Ic sqlite ZA Y XA ~—ILY 50

AV FFRICAD. sqlite3 IXY REEFTT 3 & sglite DTAY 7 FATRENT— 5 R— 2 DB
MRTEBESILBEDET,

[container “]#f sqlite3 /db/mydb.sqlite
SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints.

sqlite>

9.135 sqlite ®E1THI

9.4.8. BEIRNRZ1TS

CDETIH. VT FATEMET D7 IV —arh 5 Armadillo-X2 ICER SN T« A 7L A
ICHEAETSAHEICOWTRUETD,

9.4.8.1. Wayland Zi%k>

AVTFHEHNS. Wayland DAVRI Y TH S weston ZEF UBEERRZTOH0ZRLET, &
TETZYN—U T/ PRETZAA=IDSAVTFEERUE T, 2O X—JICBELTIE T9.4.3.
PYNI—0T 0/ PRETZAA—I%FES, 2SRULUTIESIN,

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

add args --env=XDG RUNTIME DIR=/tmp @
add _devices /dev/dri /dev/galcore /dev/tty7 (2)
add devices /dev/input (3]
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add volumes /run/udev:/run/udev:ro (4]
add_volumes /opt/firmware:/opt/firmware:ro 6
add_args --cap-add=SYS_TTY CONFIG @
set_command weston --tty 7 i)

[armadillo ~1# podman start wayland example

Starting ’'wayland example’
6541e87422185e8835b00761071347bafa632f969645db5fa835c88e2abb5e2¢cc

K 9.136 Wayland Z#&> 7= D 1> 7 F+1EBHI
weston OERTICHBRIREEHZRELE I,
EEBEICHERT/NNA R ZRELXT,
F—IR—RPY VAR EZFERUREICTIIEDDTINA RAZRELET,
IRA K OS D /run/udev Z AV TFANSIY TV R TBLDICHELEXT,
MRAK OS BID /opt/firmware Z AV T FTRNSNY TV RNTBLSICHRELET,
tty ZBR1EIT 21O DERZHRELE T,
weston ZEELEX T, I I THRET S tty (& add devices D tty7 ZEWET,

I > o~ R o

RIS, LTDESIC weston ZEEILE T, AT 3V THD -ty ICRET ZEIE. VT H1ERR
IEUR tty OBFICLERT,

[armadillo ~J# podman logs wayland example
Date: 2021-11-21 UTC
[23:46:52.823] weston 9.0.0
https://wayland. freedesktop. org
Bug reports to: https://gitlab. freedesktop.org/wayland/weston/issues/
Build: Lf-5.10.35-2.0.0-rc2-0-g230e9bc+
[23:46:52.825] Command line: weston —-tty=7
[23:46:52,825] 0S: Linux, 5.10.52-1-at, #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13 UTC 2021, aarch64
[23:46:52.826] Using config file ’/etc/xdg/weston/weston. ini’
[23:46:52,829] Output repaint window is 16 ms maximum.
[23:46:52.831] Loading module ’/usr/lib/aarch64-linux-gnu/libweston-9/drm-backend. so’
[23:46:52,897] initializing drm backend
[23:46:52.897] logind: not running in a systemd session
[23:46:52.897] logind: cannot setup systemd-logind helper (-2), using legacy fallback
[23:46:52.902] using /dev/dri/cardl
[23:46:52,902] DRM: supports atomic modesetting
[23:46:52.902] DRM: does not support GBM modifiers
[23:46:52.902] DRM: supports picture aspect ratio
[23:46:52.903] Loading module ’/usr/lib/aarch64-linux-gnu/libweston-9/g2d-renderer. so’
[23:46:52.982] eventl - gpio-keys: is tagged by udev as: Keyboard
[23:46:52.983] eventl - gpio-keys: device is a keyboard
[23:46:52.986] event® - audio-hdmi HDMI Jack: is tagged by udev as: Switch
[23:46:53.027] eventd - not using input device ’/dev/input/event@’
[23:46:53.066] libinput: configuring device "gpio-keys”.
[23:46:53.067] DRM: head ’LVDS-1’ found, connector 39 is connected, EDID make ’unknown’, model
“unknown’, serial ’unknown’
[23:46:53.067] DRM: head ’HDMI-A-1" found, connector 40 is disconnected.
[23:46:53.067] Registered plugin API ’weston drm output api v1’ of size 24
[23:46:53.067] Compositor capabilities:
arbitrary surface rotation: yes
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screen capture uses y-flip: yes

presentation clock: CLOCK MONOTONIC, id 1

presentation clock resolution: 0.000000001 s
[23:46:53.070] Loading module ’/usr/lib/aarch64-linux-gnu/weston/desktop-shell. so
[23:46:53.073] launching ' /usr/libexec/weston-keyboard’
[23:46:53.079] Loading module ’ /usr/lib/aarch64-Llinux-gnu/libweston-9/xwayland. so
[23:46:53.210] Registered plugin API ’weston xwayland v1’ of size 32
[23:46:53.210] Registered plugin API ’weston xwayland surface v1’ of size 16
[23:46:53.210] xserver listening on display :0
[23:46:53.211] launching ’ /usr/libexec/weston-desktop-shell’
[armadillo ~“1# podman exec —-ti wayland example bash
[container ~]#f weston-terminal

0.137 A 5T 7FWNT weston ZEE LAV DODEAHETFT TV —> 3 DETH
Armadillo-X2 ICEHRL TWEA T AL A LIic, TRIZ My TEENIRREINET,
. weston D&FE

Ty NIY—=0FT0 /DRI D1 XA—ITIE. weston DERTE T 7 1 )LIE /etc/xdg/weston/weston.ini
ICEEBLTHDET,

[container ~1# cat /etc/xdg/weston/weston. ini
[core]

idle-time=0

use-g2d=1

xway land=true

repaint-window=16

[shell]
panel-position=none

Loutput]
name=HDMI-A-1

mode=1920x1080 @

Loutput]
name=LVDS-1
mode=off

9.138 weston.ini

(1] ZDTTHDMI EZ Y [cHN T 2 EERDBREREZITO I ENTEX T, FIHHMEIX 19201080
T9Y,

weston.ini THRREZIEE LBRWGEY. BE U BRREICEZ DI
LTWARWSEEIR. EZIDHEIG U TWBFILREREREICBEMNICYID &b
DNET, ZDHE. BERUBWERKRETHEINSZENHD FT, GUI
= IV — 3V OBEOENICDOENZIBEENBDETIT DT, FTHER
TEEZVICEDLETHREREZEEL TR ZEZHEHHULET,
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BET7AINZEZEBHRITAICIEAVTFTFAAX=IZFHULIRETSIEDHT
ZFITN. RYa—LEZFESTIDITIFPAINETEBRIZENTEE
ER

[armadillo “# vi /etc/atmark/containers/wayland_example. conf

add_volumes weston_conf:/etc/xdg/weston "
[armadillo “J# mkdir /var/app/rollback/volumes/weston conf

[armadillo ~1# cp weston. ini /var/app/rollback/volumes/weston_conf/ (2)

[armadillo ~J# podman start wayland example (3)

Starting ’wayland example’
6541e87422185e8835b00761071347bata6321969645db5fa835c88e2abb5e2cc
7a1e74510b14012110bfc4daf6f56cb0554378f513bc77554016b61667452d58
[armadillo ~1# persist file -v /etc/atmark/containers/

way land_example. conf ‘)
" /etc/atmark/containers/wayland example.conf’ -> ’/mnt/etc/atmark/
containers/wayland example. conf’

9.139 weston.ini Z/RY 2 —ATEITRTH

QO I>7407F7A4IICRY 2—L%EBMULEXYT, weston conf (FAEXT
JNRIEDT /var/app/rollback/volumes/weston conf "YU haEh
£F9, RU1—LDRIRICDOVWTIE 9426 VT FDEEXZR
7921 2RI,

AV 74 7%2—U%E,
AvFrzlEiEsstxd,
BEERN CEBICAY T4 T7 71 I ERELVLE T,

000

. weston OEH
AVTFFOBEBELT, —2OQAVTFT—2o0OF7 V5= a3y a8hIdEBE=2HERLET,

—D2NIAY7TF T weston ZEE L T. XDG_ RUNTIME DR Z#F3 22 & ThRloavY 77+ T
weston ZEAITH 7TV T —2a v ZEHS TR EEFUTOIAY T « V THRETY,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add volumes /tmp/xdg_home:/run/xdg_home

add args -—env=XDG RUNTIME DIR=/run/xdg home (2

add args --cap-add=SYS TTY CONFIG

set_command weston --tty=7

[armadillo “1# vi /etc/atmark/containers/detect object.conf (3,
set_image localhost/at-debian-image: latest

add devices /dev/galcore /dev/video3

add_volumes /opt/firmware:/opt/firmware:ro /tmp/xdg_home:/run/xdg_home

set restart always (’
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add_args --env=XDG_RUNTIME DIR=/run/xdg_ home
set_command /root/start detect object. sh

[armadillo ~J# podman start weston (5)
[armadillo ~]# podman start detect object (6]

weston DRE7 71 IILEZERLE T,
XDG_RUNTIME_DIR %Z volume THBLT. AT« L7 MU ZFEWVWET,

5l & U T detect_object EWSZRID T A 7Y NDERET 7 A I EERUE T, I TIHER
DHAFZRETCETEXT,

PIVT—23vIick>TIE weston PEER T UKFICT S —ZHAOUBRWEEDN B DT,
set restart always ICUZE T,

EROHAVT S 2FETEHLEIT,

Q0 © 000

. A—H%IEEL T weston ZiLEIT S

7Y RNIY—=UTFTU /DMRMT B+ X— at-debian-image ICIZT 7 # )L kT atmark Z—HEEL
TWZEY, at-weston-launch AY¥Y RZEFES &, root T—HTid#i< atmark 11— T weston %#2
BT 5 ENTSET,

[armadillo “J# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add _devices /dev/dri /dev/galcore /dev/input /dev/tty7 (2]
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —-env=XDG_RUNTIME DIR=/run/xdg_home

add _args --cap-add=SYS TTY CONFIG

set_command at-weston-launch ——tty /dev/tty7 —-user atmark 9
[armadillo ~]# podman start weston (4]

weston DFRET 7 1 ILZEBR UL £,

AT % tty & LT /dev/tty7 ZEBIMULEX T,

at-weston-launch AY Y ROA 7> 3> UTHERT S tty £ 1—HEZEELET,
HRDOHIAVTFZ=FETREILE T,

(-~ R )

—tty & —user ZIEELLBH - LBEIF. 77 AL KT /dev/tty7 & atmark Z—TH\EDNET,
AV V=vyay hERETS

weston Z &9 HRIC. —-debug A 7> 3> %ZET & weston-screenshooter VY R TR YU —
vay heREIDIENTEXT,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add _devices /dev/dri /dev/galcore /dev/input /dev/tty7

add volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add args ——env=XDG RUNTIME DIR=/run/xdg home
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add args --cap-add=SYS TTY CONFIG

set_command weston —-tty=7 --debug 9

[armadillo ~J# podman start weston (3)

[armadillo ~]#f podman exec -it weston /bin/bash (4]

[container ~]#f weston-screenshooter (5]
[container ~J# Ls

way land-screenshot-[date]. png (6

weston OFKET 71 I EEBRULE T,

—-debug A 73> ZELEXT,
BROcH AV TFZ2FETRELE T,

#ZF#H Uz weston I 7 FHT /bin/bash ZE£E#LTOV1 > ULET,
weston-screenshooter AV¥ > REETULF T,

Q0000 O

—-debug A 7Y a VISHERICOMMEAL T ZEW, [EXERKOER
FIEHETT,

Armadillo-X2 IZF—/R— RZ#EHfi L TWBHEIFE. —-debug A 7> 3>

ZEZIRSTH Windows F— +s ZH T I &ICKDRIV—> g3y

NERETZIENTEET, COFH. AVY—ryayNEaAYTF
= W®D /proc/[weston ® PID]/cwd FICREEENET,

9.4.8.2. X Window System %ik>

ALY 7o LY ~YJURAIC wayland-screenshot-[date]l.png EWS 7 71 ILETREINE T,

VT FAMS. X Window System ZiEE VBHEKRRZITOFZRLET, I TE7ZY hY—2
T/ BT ZAAXA—IDNSAVTFEERUE T, O A—=JICEALTIE T943. 7y hvY—7

TU/DREITBAA-TIZES) Z2SRUTILES L,

[armadillo “1# vi /etc/atmark/containers/x_example. conf
set_image at-debian-image

set_command sleep infinity

add devices /dev/tty7 (1)

add devices /dev/fb0 @

add devices /dev/input (3]

add_volumes /run/udev:/run/udev:ro (4)

add args --cap-add=SYS ADMIN 6

[armadillo ~J# podman start x_example

Starting ’x_example’
26847e21bd519f99466af32fdf0d809e2216d3e8ddf05c185e5428fe46e6a09b

9.140 X Window System % &S fc$p® 1> 7 k&6l
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X Window System [CHER tty ZRELEX T, EIhS5HFELNTVWEW tty EULFET,
BEEELE R TIL—LNYy 77 Z2RELET,

F—MR—RPOVIRBEZFERAARICT BODTNA RAEZRELET,

MA K OS BID /run/udev ZAVTFTANSN IV RNTBIIICEELET,

X Window System DOEIMEICHNERIERZRELFT,

000 O

Ric, UTDELSIC X Window System ZEENLE T, A 73> THD vt ICKRET 2EIK. TV
THERRFITELU tty OBFICLET,

[armadillo ~]# podman exec -ti x_example bash
[container ~1# apt install xorg
[container “Jf#f X vt7 -retro

X.0rg X Server 1.20.11
X Protocol Version 11, Revision 0
Build Operating System: Llinux Debian
Current Operating System: Linux 25297ceb226¢c 5.10.52-1-at #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13
UTC 2021 aarch64
Kernel command Lline: console=ttymxc1, 115200 root=/dev/mmcblk2p1 rootwait ro
Bui ld Date: 13 April 2021 04:07:31PM
xorg-server 2:1.20.11-1 (https://www.debian.org/support)
Current version of pixman: 0.40.0
Before reporting problems, check http://wiki.x.org
to make sure that you have the latest version.
Markers: (--) probed, (xx) from config file, (==) default setting,
(++) from command Lline, (!!) notice, (II) informational,
(WW) warning, (EE) error, (NI) not implemented, (??) unknown.
) Log file: ”/var/log/Xorg.@. log”, Time: Sun Nov 21 23:51:18 2021
) Using system config directory ”/usr/share/X11/xorg. conf.d”

(
(

K 9.141 3> 77N T X Window System %2819 5174l
Armadillo-X2 IZ#EHEL TWB T XA 7L A LT, TRI hy TEENERREINET,
9.483. 7L—LNy 7 7 ICEEEEHT S
AYTFFRTEMEST 27 7V r—2ayhsT7L—LN\y 7 7ICBEHBT 5 Hicid. Podman ©

ARXR=IDS AV TFZERT BERICRA N OS AIOFT/INA X7 74 )L /dev/foN ZEITHENH D X
9o T, /dev/fb0 ZEL T alpine 1 X—Ih S5V TF%ERT %HTI,

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

set _command sleep infinity

add_devices /dev/fb0

[armadillo ~]# podman start fb example

Starting ’fb_example
e8a874e922d047d5935350¢cd7411682dbbeb90fa828cef94af36actb6d77476e

9.142 7L —L/\y 7 7 |ICEEMET 51D IV T F{ERHB)

AVTFARIRA>T FVYFLT—59%2T7L—LNy 7 7ICHETZFZUTICRLET, Inick
D, BHRLTWBET A ATLA LORRBPERLET,
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[armadillo ~]# podman exec -it fb_example sh
[container ~1# cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

X 9.143 7L —L/\y 7 7 ICEEHE T 5ETH

9.4.84. 7y FIRILEHKS

Ty FINRILDEARAENTWBT A AT LA ZE KU TWBIRIET, VT FRANS T Y FARY
NEES T B coiciE. Podman QA XA =I5 AV TFEEMT BERICRA N OS fAID /dev/input
ZEIRENNHDET,

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

set _command sleep infinity

add_devices /dev/input

[armadillo ~]# podman start touch example

Starting ’ touch_example
cde71165076a413d198864899b64ff9c5fecdae222d9ee6646e189b5e976d94a

9.144 5 v FINXI =R/ S fcHD AV T FHEEHI

Wayland 2 €D GUI RIEEHAEDOETESZET, Yy FNXILZFRBLE GUI 77T —2 3
Y DBRIENFIREE XD X T

9.4.8.5. VPU &>

Armadillo-X2 TEAUL TW3 iMX 8M Plus (ClE. BBEOITY I—K/71—RNMEBICEHEULIEE
1=y hT#%H3 VPU (Video Processing Unit) BMEE SN TWEXT, VPU ZEHAI S ETYRT A
BERONT A=Y VR EFEETCERL, HEODIYOA—RKR/FI—-RNMUEBEITS 2 ENTEEXFT, JV
THRTEET 27 ) o—3on5 VPU ZikS7oicid,. AT HERBRICT/NA A& LT, /dev/
mxc_hantro & /dev/mxc_hantro_vc8000e & KU /dev/ion ZEITMHEMNH DX, I TE7 Y
N—0T 0 /DB ITZAA=—IDSAVTFZERULET, TDAA=JICBEALTIE 1943. 7v
NY—0TFT 0 /DRHITZAA=—I%FES) ZSRBULTLLEE L,

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

set image at-debian-image

set command sleep infinity

add devices /dev/mxc_hantro /dev/mxc_hantro vc8000e

add_devices /dev/ion

[armadillo ~]# podman start vpu example

Starting ’vpu_example’
2aeeabbc6fb4abddc7d4dbdcad15b279acd6962cedc06b36¢7173ec36f1c88ee
[armadillo ~]# podman exec -it vpu_example /bin/bash

[container ~1# ls /dev/mxc_hantro /dev/mxc_hantro vc8000e /dev/ion
/dev/ion /dev/mxc_hantro /dev/mxc_hantro vc8000e

9.145 VPU Z K> 76 D > T F1ERHI

weston & GStreamer N1 Y AN —=ILBEHDA A=Y EHHEDLETES & T, VPU 2#FRHALT
BEOTLYI—R/FA—REZIFTS52ENTEET,
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[armadillo “1# vi /etc/atmark/containers/gst_example.conf
set image at-debian-image

set command sleep infinity

add devices /dev/dri /dev/galcore

add_devices /dev/mxc_hantro /dev/mxc_hantro vc8000e

add devices /dev/ion /dev/video3

add_devices /dev/input /dev/tty7

add_volumes /run/udev:/run/udev:ro

add_volumes /opt/firmware:/opt/firmware:ro

add args --cap-add=SYS TTY CONFIG

[armadillo ~]# podman start gst_example

Starting ’gst_example’
1332389d3c7004b623cee4227545c62aefd17b363c9a0a494d7bb217341c38ae

9.146 weston & GStreamer Z#HS /=D 3> T FH1ERHI

CDESICUTEB LY TFicOd 4> 95 &, GStreamer © VPU ZFERUCEEOLTY J1—
K/FO—RHPITHRZET,

[armadillo ~J# podman exec -ti gst example bash

[container “]#f apt install gstreamer1.0-imx Llibgstreamer-imx gstreamerl.0-plugins-bad ¥
libgstreamer-plugins—badl.0-0 gstreamerl.0-plugins-base libgstreamer-plugins-basel.0-0 ¥
gstreamer1, 0-plugins—good Llibgstreamer1.0-0 gstreamerl.0-tools gstreamerl.@-imx-tools

[container ~1#f weston ——-tty=7 &

[container ~]# gst-launch-1.0 filesrc location=X7 7 1 JLE&> | qtdemux | h264parse ! vpudec ! queue !
way landsink

9.147 GStreamer c & 27— RE{TH

USB AXZHAEDLEDE. AASHSOMEETI Y A—RNRUTT77AMIVICRET B2 EEAEET
9,

[container ~1#f gst-launch-1.0 -e v4l2src device=/dev/video3 ! video/x-
raw, width=640, height=480, framerate=30/1 | queue ! vpuenc h264 | h264parse ! queue ! gtmux !
filesink location=./output.mp4

X 9.148 GStreamer I &3 IT > 11— RETH

FEEAEETITZZET, USB IXASHSDBEN H264 [c T A—RENTIT 7AILICIRESNE
T CDFITIFAASTTINA A% /dev/video3 ELTWETH, BEICL>TERDEFITOTETLRD
DHEBELTLIREL,

949 . )INT—TRIAY MEBEZEFES

CDETIE. AT FANSINNT—TRXIAY MEREEES HRICDWTRULE T,

0.490.1. ARy RIREEICT B

INT—R R IAY MNMEBER(FE > THARY RIREEICT BICIE. Podman OA XA—I WS AVTF%1E
B9 BBRICRAN OS] /sys T« LY NUZETHENBDFT, UTIE /sys ZE LU T alpine
A=IQSAVTFZERT 20 TT, CZTESIN /sys T L7 MNJEOYTFAHAD /sys ICN D
YhENET,
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add_volumes /sys

[armadillo ~]J# vi /etc/atmark/containers/pm_example.conf
set_image docker.io/alpine
set command sleep infinity

[armadillo ~]# podman _start pm_example
Starting ’pm_example
ab656T08abcha2dc5919dbc3218a6209782bad4baaldc6c21232a52046a21337¢

KO.149 U= RIAY MEREZEFES FcHD IV T FEHSI
AVTFAMS, /sys/power/state [CROXFHZEZ A EICED, ARV RRREICT B &

MTEET,
RKO2MHT B/NT—IYRI KXY MRRE
RT—XFIAY LRI XF5 s
Suspend-to-RAI non BOMBRBAENAZIENTESD
Suspend-to-Idle freeze RHENETERISIENTES

[armadillo ~]# podman exec -it pm_example sh
[container ~1# echo mem > /sys/power/state

UART2 (console)

usB

RTC(i. MX8MP)

X 9.150 ARy RIREEIC T BETHI
9.4.9.2. ERERZFILT S
Y 2Ry RIREHSERERE U T, FIATRRELRT/NA ZZUTICRUET,

RCARE
S|

Bk

RCARE
&l

BaL

RCARE
&l

K176l

F—5 B

[container ~]# echo enabled > /sys/bus/platform/drivers/imx-
uart/30890000. serial/tty/ttymxc1/power/wakeup

USB T7/\1 X D&k

[container ~]# echo enabled > /sys/bus/platform/devices/
32f10108. usb/power/wakeup

72 —LEDAH

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

set _command sleep infinity

add_volumes /sys

add devices /dev/rtc0

[armadillo ~]# podman_start rtc_pm example

Starting ’rtc_pm example’
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A—Y—-2AvF

RCIRE
S|

BaL

8fbef3edda3b7fceabb1f8chf960ct469b7e82c4d1ecd35477076e81fc24

e39f

[armadillo ~]# podman exec -ti rtc_pm example sh
[container ~]# apk add util-Llinux

[container “]# rtcwake -m mem -s 5

1 (B8

[ 572.720300] printk: Suspending console(s) (use
no_console suspend to debug)

{CZTH5MERFD

[ 573.010663] Disabling non-boot CPUs ...

9.151 ARy RREICT ZETH. rtc TRZT

RV-8803-C7 I&. 5% 0 ®lcLh 75— LE|
DARERES BB ENTEE A, 0B O

a

2 30 MWDK, 1 WRICTZZ—LNIKZ LS
ICERELTH, REICT Z—LEIDAHADREE
TEDEEO0OR 1 2 0RERDET,

— -y FHT

[armadillo “1# vi /boot/overlays. txt ‘]
fdt overlays=armadillo iotg g4-swl-wakeup. dtbo

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

[armadillo ~]# reboot (3]

1 (HB8)

Applying fdt overlay: armadillo iotg g4-swl-wakeup.dtbo ‘)
1 (&B8)

[armadillo “1# cat /sys/devices/platform/gpio-keys/power/

wakeup 6

enabled

(2]
(3]

/boot/overlays. txt 7 71 JLIC Tarmadillo_iotg_g4-sw1-
wakeup.dtboy ZEBMULE T, 7 71 ILHFELGBWGEIE
FRITER LTS W, 2OT77AILOFEMICDONTIE
'9.12.4. DT overlay Ic &2 ARINA X ZSBLTLE

=LY,

/boot/overlays. txt ZFEEFEL. 7V I TF—NDBETHERE

LEY,
overlay OE{TO o ICBREEILX T,
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O YUZILIVY—ILDFEIC, ubootlicLdAytE—I%
HCTEEY,

O Linux "SHERTEET,

£9, D, T9.12. Device Tree #HRAINA XT3, ¥ 19.124.
DT overlay IC&2HRAF YA X, TH armadillo_iotg_g4- "S5HF 2
dtb ZFIFALE Y,

/ Armadillo-X2 (& Armadillo-loT “— ko1 G4 &R U DTB T&ifEL

ZDEIEIZ. RAM kicO—Rahic DITBZ7—rO—4%—HEIEET S
CETEHEINTWLWXT,

9.4.10. A7 Fh 5D poweroff H* reboot
Armadillo Base OS & busybox init T shutdown & reboot ZXdIH U £,

busybox init T PID 1 T signal Zi%% Z & T shutdown ¥ reboot £7%&D X9, I>TFH 5 signal
XD L DIC, pid namespace ZHE T IHENH D FITH, HEES NS Kl TETTEZXT,

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

set command sleep infinity

add args —-pid=host

[armadillo ~1# podman start shutdown_example

Starting ’shutdown_example’
c8e3b9b418fc72395db9f3c22b1eb69eb41eaat790d3b7151047ef066cc4c8f f
[armadillo ~]# podman exec -ti shutdown example sh

[container “1# kill -USR2 1 (poweroff)

[container “J# kill -TERM 1 (reboot)

X 9.152 v 7+ H 5 shutdown 175
94.11. EE&HA

COETRE. AVYTFRTEELTWES P TV Tr—ya VICAShDEEDNFREEUEFELELTLE S
BRIC. VIR 7 OAYFRYIIAN—ZE>T. YRATLZBEHTBHEICOVWTRULET,

9411.. Y I I TPIAYFRYITIAI—ZKRS

AVTFFRTEET D7 7T =38V IRNIT7IAYFRYITAN—2I/RSTHICTIE.
Podman QA XA =I5 AT FHZEMT BRICRA K OS BIDT/\NA1 X7 741 )L /dev/watchdogN
EEIHENBHDEFI, UTIX. /dev/watchdogO %#E U T alpine 1 X—I W5V TFHEEKT S
BITT,

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

set _command sleep infinity

add_devices /dev/watchdog@

[armadillo ~]# podman start watchdog example
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Starting ’'watchdog example’
a5d329cca49d60423ced4155d72a119b8049a03dbd1d0277817a253e96dce7bc7

9153 Y7 RNTIFPIAYFRYITHANY—%FES DAY T FH1EEH

VIND IO FRYIIAXY—IE, 7ATZLANSTINA AT 74 )L /dev/watchdogO %
open LR TEBLET, JVTFTRICAD>TYIRNI TP IAVYFRYITAN—% echo IV
R CTHEIT 20 ZUTICRUE T,

[armadillo “]# podman exec —it watchdog example sh
[container ~]#f echo > /dev/watchdog@

9154 AVFFTANSY IRV TFVAYFRYTIAI— 28T 5 ETH

VINDIT7OAYFRYIIAN—%ZkLB LI, /dev/watchdog0 ICERDXFEZEZTAL I &
TYTIRNIIT7IAYFRYTIAN—2)EYRNTZIENTEET, 60 PETROXFZDEZTIAH
DNREWEEIE. Y ATLADNBESU X,

[armadillo ~J# podman exec -it watchdog example sh
[container ~]# echo a > /dev/watchdog0

KQ.155 VI KDz F7IOAYFRYITHIAR—&E Y NTBETH
YVIRNDITIOAYFRYIIAI—%EFBLEUIEWGERIL /dev/watchdogO Ic V #EZAHE T,

[armadillo ~]# podman exec -it watchdog example sh
[container ~1# echo V > /dev/watchdog0

9.156 Y7 RV 74 vF Ry THAI—%BILT BRITH
9.4.12. NPU &>

Armadillo-X2 THBL TW3 i.MX 8M Plus IC i3, BHEE IR UCEEAIEI =y M THS NPU
(Neural Processor Unit) & TWE T, NPU 25FAT 32 & T, ERBOYEIHEL & DR
NIBZ SRICITTOZENTEET,

AT TATEET 77U T—ayhs NPU ZIRS7EHICR. 7Yy NIY—070 /HMEHT S
OV TFAAXA—ITH3 at-debian-image ZFEHEIT2HENBH D F T, Ffc. AV T HERKRITT/INA
A& LT, /dev/galcore ZEITREMNH D FI, UTIE. /dev/galcore ZJE L T at-debian-image
NS AVTFHEERT 2 TT, DA X—JICEALTIE 943. 7Yy =070 /DRHT D1 AX—
VeES) 2ZRULTLLE W,

[armadillo ~J# vi /etc/atmark/containers/npu example. conf
set_image at-debian-image

set _command sleep infinity

add_devices /dev/galcore

add volumes /opt/firmware:/opt/firmware:ro

[armadillo ~J# podman start npu_example

Starting ’npu_example’
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cf27a327d19d8bc37e3722fe6101c7d52TbT984351056e1c0cade89fT041cfbb
[armadillo ~]# podman exec -it npu_example sh

[container ~1# Lls /dev/galcore

/dev/galcore

9.157 NPU Zi&k S e D > T H{EEHI

EFlZS ﬁitd& A9 DLDICKRETESNTWVWET, INT8 TEFILEhT
WEWETILDZE., ERICHEHR TESHV, TFHERETREDOETH
RETDHENHDET,

/ i.MX 8M Plus I[C#E&EH =N TWSD NPU (& INT8 TEF LS NcEEEH

BHENRIEREE 7 7T —Y 3 Yy OREAEICDOWTIE. NXP Semiconductors AR Y A ~
[https://www.nxp.com/design/software/development-software/eig-ml-development-
environmentEIQ]Z&R U T<ZE L,

TYRNI=UT0 /Do bEREBTICEITIHENANRZAFRLTWERIDT, F55H658RLTL
2E W, Armadillo Base OS FH /51 K [https://armadillo.atmark-techno.com/resources/
documents/armadillo-iot-g4/manuals],

9.4.12.1. ONNX Runtime Zf£>

ONNX Runtime (& ZEEHD ONNX EFI&2E> CH#HBEITOLHDY I MDD T 7 TT,
[NArmadillo-X2 Ti&. NPU Z{#-> 7T ONNX Runtime 27952 &NTEZET,

- ONNX Runtime Z1 Y XA ~—JL9 3
at-debian-image MSER LIV TFTHNIE, aptinstall TAIVARN—=ILT B ENTEET,

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

set_image at-debian-image

set command sleep infinity

add _devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~J# podman_start onnxruntime_example

Starting ’onnxruntime example
3aaefa9bdc4d7423385ee249b022ed4056a40cd66ce52b9d3eb8363379907d00

[armadillo ~1# podman exec -ti onnxruntime example bash

[container ~1# apt install onnxruntime onnxruntime-dev onnxruntime-tools python3-onnxruntime

9.158 ONNX Runtime Z41 >~ X k—IL3 341
python /5 ONNX Runtime %Z{E>

python 75 ONNX Runtime ZE > 7z ICIE onnxruntime €32 —J)L% import LT, Fiz.
NPU %Zf{#E S 7k InferenceSession 73 ¥V M%Z/ERT BBEIC. Providers &L T
'VsiNpuExecutionProvider; ZiEEU X9,

[container ~]# python3
>>> import onnxruntime

U =TADY 7 h Iz 7 THH,. BBIITHRIE T Ao
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: (B1)

>>> sess = onnxruntime. InferenceSession(’model.onnx’, providers=[’VsiNpuExecutionProvider’])

9.159 python 75 ONNX Runtime %51
BlEIT& D, python 5 ONNX Runtime 2> 2 &N TEFET,
9.4.12.2. TensorFlow Lite Z{E>
TensorFlow Lite 5% NPU Z& > TERICHRZTO I ENTEXT,
- TensorFlow Lite 21 X h—ILT %
at-debian-image MSER LY TFFTHNIE, aptinstall TAYAR=ILFT B ENTEXT,

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

set_command sleep infinity

add_devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~1# podman start tflite example

Starting ' tflite_example
1b7¢cc807b7t2857a4065281295040c817e24572F7c8abf7e6a32a62fc413793b
[armadillo ~]# podman exec -ti tflite example bash

[container ~1# apt install tensorflow-lite tensorflow-lite-dev python3-tflite-runtime ¥
tim-vx tensorflow-Llite-vx-delegate

9.160 TensorFlow Lite -1 >~ X M—JL 9 36l
- python H5 TensorFlow Lite Z{#E>

python 75 TensorFlow Lite Z S I (& Interpreter £ 2 —JL% import LE 9, python
M5 TensorFlow Lite ZES>HEIEFNLRFREZ LR TH., BEMIC NPU pMEDNET,

[container ~1#f python3

>>> from tflite runtime. interpreter import Interpreter
: (BER)

>>> interpreter = Interpreter(’model.tflite’)

9.161 python h5 TensorFlow Lite %5 6
BlEIC& D, python ™5 TensorFlow Lite Zf> 2 &N TEF T,

tflite-runtime X\ o —3 &, SA T VA A= (imx_lib)D/N\—=I 73>

DHEAEDLEICE > T, FHT S delegate & T4 75 OESMHEHIE
nd'Ic TensorFlow Lite #FBBWe 7 77U — 3y HNEULLSEELAEWN
HBahHph£d,

IN—3 3> 2.6.0-1 LIED tflite-runtime /Sy o — I % ERT DEICIE.
WTIN—=I 3y 220 UBBOZA TS U4 X—=I(imx_lib)=ERLTL 2
U\,
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AT I2VAA=IDT7 Yy TTF—hAEILDVWTIE T8.3. VPU ¥ NPU
ZERT %) Z22RLTLES W,

FNZENON—I 3y EEEORERE X 9.3. 21475 & tflite-runtime
DIN—=Y3>ENPU ZBAW 72U —y 3y OEDRER) ICRUE
9,

3% 9.3 51751 & tflite-runtime ®/X\—Y 3> & NPU ZFW =77V
r—3 3 Y OEMEDRIR

tflite-runtime ®/XN—Y 3> tflite-runtime O/XN—Y 3 >
ht 2.6.0-1 LIEE ht 2.6.0-1 K
SATSVDIN—Y 3 VhE VX delegate TEIE NNAPI delegate TEhfE
BTES(2.2.0 L)
A7 5UDIN—Y 3 UhiEE EULLSEELBRWEEHD NNAPI delegate TEh1E
RBTER(2.2.0 KiE)

ZAT7ZVDON=Y 3 VERFIRICOWTIE, 834 S TFUAX—
IDN=Y 3BT 5 ZERULTILS L,

tflite-runtime /Xy o —ID/N\—=Y 3>, AVTFFRTUTOIY YR
HERTITDHIETHEITEET,

[container ~1# dpkg -l python3-tflite-runtime
Desired=Unknown/Instal l/Remove/Purge/Hold
| Status=Not/Inst/Conf-files/Unpacked/halF-conf/Half-inst/trig-aWait/

Trig-pend

|/ Err?=(none)/Reinst-required (Status,Err: uppercase=bad)

||/ Name Version Architecture Description
- - - -

ii python3-tflite-runtime 2.6.0-1 armo4 deep learning

framework for on-device inference

X 9.162 tflite-runtime D/X\—Y' 3 v &2 EET S

(I L EBAD., tflite-runtime ®/N—I 3% 2.6.0-1 KiElic T
WIEEIE "X 94. 2.6.0-1 X&ED TensorFlow Lite BE& deb /0y o —
J,ICRY deb Xy —YyHELTIAVYTFANIKYI>O—-—RUL T,
¥ 9.163. tflite-runtime ®/\N\—Y 372 T F5; OOV RZETLT
<fEEW,

% 9.4 2.6.0-1 k#D TensorFlow Lite B9&E deb /Sy 4o —

Ny ior—3I% N—=Y3> URL
python3-tflite-runtime 2.4.0-1 https://

download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime_2.4.0-1_arm64.d
eb
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NRyo—I%

N=I3Y URL

python3-tflite-runtime-
dbgsym

2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime-
dbgsym_2.4.0-1_arm64.
deb

tensorflow-lite

2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-

lite_2.4.0-1_arm64.deb

tensorflow-lite-dev

2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-lite-

dev_2.4.0-1_arm64.deb

[container ~1# Lls ./*.deb (1)
python3-tflite-runtime 2.4.0-1 _armé4. deb
python3-tflite-runtime-dbgsym 2.4.0-1 arm64. deb
tensorflow-lite 2.4.0-1 arm64, deb
tensorflow-lite-dev 2.4,0-1 armb4. deb
[container ~1ff apt purge ¥
tensorflow-lite ¥

tensorflow-Llite-dev ¥
tensorflow-Llite-vx-delegate ¥
tensorflow-Llite-vx-delegate-dev ¥
python3-tflite-runtime ¥

tim-vx ¥

tim-vx-dev @

[container ~1# apt install ./*.deb (3)

2]
©

X 9.163 tflite-runtime O/XN—3 3>V % TIF3

ALYRMTFa LKVl TR 94. 2.6.0-1 KHD TensorFlow Lite
B&E deb /\wvT—Y) D deb /XY T —IDHMFEL TWB I E%HE
BUEY,

26.0-1 LEDA YA M=ILENTWB /NNy T —IZHIFRL X T,
FOovO—RUfcdeb Ry —I %AV AKM=ILLET,

9.4.12.3. Arm NN %{fE>

Arm NN (3> 5+ 4 X— at-debian-image ®/\—3' 3> 1.0.6 L&
Tld. BMEIEMID & 72D £, BEFIAFD at-debian-image ®/\—3 3
VIFLTOIYY RTHRTEET,
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[armadillo ~]#f podman inspect --format=" {{.Config.Labels.version}}’
localhost/at-debian-image
1.0.6

%

9.164 at-debian-image ®/\—Y 3 V% RT3

g

Arm NN & (& TensorFlow Lite X' ONNX OEFILFERXZHR— U TWBHRAY 7 hD 7
T9, Arm NN 5% NPU =& > TERICHEREITOCENTEE S,

- Arm NN 24 Y X h—=JLT %

at-debian-image MSERR LcO Y TFFTHNIE, aptinstall TAYARN=ILFT B ENTEXT,

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

set_image docker.io/alpine

set command sleep infinity

add_devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo ~]# podman start armnn example

Starting ’armnn_example
18892fh9fc82136a6de1bb9036af6e76ee552cf66e1537d70666319bb35af1el

[armadillo ~1# podman exec -ti armnn_example bash

[container ~1# apt install Llibarmnn22 Llibarmnn-dev python3-pyarmnn armnn-examples

9.165 Arm NN Z/ > XA h—JL 9 24l
- python iS5 Arm NN Z{ES

python m5 TensorFlow Lite Z{E >z ICiE pyarmnn €2 12— /L% import UL£9, £z, NPU
ZfE> 28I Backendld & LT "VsiNpus Z#E L T. Optimize #7377 M EERULE T,

[container ~1# python3

>>> import pyarmnn as ann

1 (&B])

>>> options = ann.CreationOptions()

>>> runtime = ann. IRuntime(options)

>>> parser = ann. ITfLiteParser()

>>> network = parser.CreateNetworkFromBinaryFile(’ model. tflite’)
>>> preferred backends = []

>>> preferred_backends. append(ann. BackendId(’ VsiNpu’))

>>> opt network, = ann.Optimize(network, preferred backends, runtime.GetDeviceSpec(),
ann. OptimizerOptions())

>>> net_id, _ = runtime.LoadNetwork(opt network)

9.166 python 5 Arm NN ZfE 56l

BlEICED, python ™5 Arm NN ZES 2 EMNTEF T,
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95. AV T+ DEHR

9.5.1. YT F DHEBNEE

Armadillo Base OS Tld. /etc/atmark/containers/*.conf 7 7 A JLICIEESNTWE IV T FH
J—NEICEBNICESHUE T, nginx.conf DEEFIEZUTICRLUED,

[armadillo “]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set readonly no

add ports 80:80

9.167 AY T F = BEEEN T 57D DREH
.conf 77 AILIELITDINTAX—FZRETEEXT,

c AVTFAAX—=IDFEIR © set_image [41 A —V 4]
AAXA—IJDHFERETEEXT,
fBl: set _image docker.io/debian: latest, set image localhost/myimage
A XA—Y% rootfs & UT/KSIFAIC ——rootfs A T 3V TIEETEET,
fBl: set image —-rootfs /var/app/volumes/debian

- IR— KBk add_ports [(RR MR—K]:[AVFFR—M]
BELVRR—KTAENS AV T FADT I AN FREERDET,

T7AIKETCP T, UDP % /udp ZMIF THEAE T, ANR—ATHIFT TEBMDIN—NZRET
B5ENTEFRY,

BToflTid. M—hk 80, 443(web). UDP @ 69(tftp)lc 7/ X I 22N TE, AVTFHD
R— K 22(ssh)ITIFIR—K 2222 h 57 VAT 2 ENTEXT,

Bl: add ports 80:80 443:443 2222:22 69:69/udp
pod ZESIHFE., DA T3 Vit pod DEREICLBWVWEETMICKR
DEBADTIIEEE N,

- FPINART7AI)ERK : add _devices [RA MSR]:[aAvFF/3R]
AVTFHTTNA RZER LT, ERABEERD FT,
AT FNRRZREVLBWSERIFRANERUNZIZENXT,
BEOTNA ZBERUIZWEEIFAR—ZA T TEREL TS W,

fBll: add devices /dev/galcore /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DASCAF-video-
index0:/dev/video3
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IRARISRIC Ty #E&8EAIE add device "[[RRA MSR] "[AVFF+ /2] TEITEXY,

fl: add device ”/dev/v4l/by-path/platform-xhci-hcd. 1. auto-usb-0:1.1:1.0-video-index1” "/
dev/video3”

AVFTFNRRIE T ZEOESBNRBFRETS T E A

- RYa2—AYT> Kk add volumes [FRR MR ]:[AVFFNRR]:[F T3]
EETSH/NRZAVTTATIYVYALT, T—IDREPHET LN TERT,
MRARNKZAFUTOEESHZEEL TLE L,
- /var/app/rollback/volumes/<folder> H <folder>:

7y 7TF—RMOEICH L OAE— (snapshot) LicHaE. AE—EDHAEELEXEI DT, 7V
77— MRTHEIDT— I EESIENTEXT, BEFTCERNELLBEETH, 2OT7—FIC
FEIHDFE Ao

SWUpdate T7 v 77— 927 —FICAWVNWTWET,
- /var/app/volumes/<folder>: app /\—FT 4 3 VICEZ X,

Py ITTF—hORICAE—NEXRADT, Py 7TF—NROFBERRIEFRESNCIAVTF
N7 7 )r—2 3V TRENET,

AP TF—IR—=ZICANTWVWET,
- /tmp/<folder>: |ED AV T FTXEV 77 ANV AT LZHBUICWHBEICHE > TS L,
- Jopt/firmware: FERENICLER T 7 LT T7 7477 Y—DIZ,
AT FNRRAZRELVBWERIFRA MR EBU/N R ZHENXT,

A7 a3 >d podman run D —-volume DA T 3 ICIED XIT DT, ro (read-only), nodev, nosuid,
noexec, shared, slave =R TFTEEY,

fl : add volumes /var/app/volumes/database:/database: O —J)L/N\y 7 NGB WTF—5%/
database TREL X T,

f5l: add _volumes assets:/assets:ro, nodev,nosuid /opt/firmware: 7 U —3>DF—5%/
assets THAEND . Jopt/firmware D7 7 —L Tz 7 &EZET,

Gy BIRAMIDONKREAYTFDNRRAZRTBERNB Bcth. T 7AILEPTINA Z&IC T
ZESZEETEE A,

EBHOIVTFTIY IOV NIOY Y REETIT B ENBNIE, shared
D777 TRBEDON IV N EHET S ENTEZXT,

[armadillo ~J# cat /etc/atmark/containers/mounter.conf
set_image docker. io/alpine

add args -ti

add_volumes /tmp/mnt:/mnt:shared (1

add _args --cap-add SYS_ ADMIN
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add device /dev/sdal

[armadillo ~J# cat /etc/atmark/containers/client.conf

set _image docker. io/alpine

add_volumes /tmp/mnt:/mnt:slave (3

add args -ti

[armadillo ~]#f podman exec mounter mount /dev/sdal /mnt (D
[armadillo ~]# podman exec client ls /mnt (4]

file on usbh

9.168 RYU 22— L% shared TH 7YY haHET 34
NV REFTSAYTFHIC shared DBTFEENT T Y NER
(SYS ADMIN) #5 % £ 9,

NOYREFES AV TFIC slave EIFZEREINIE—AICLL
HH=hFE A,

USB N1 A&ZNYTOVKNULET,
NovhEhfcc e EIEULET,

©o® © ©

- IRy N TSI FINA AOEN © add_hotplugs [F/81 R4 1 7]
AV T HREEBRICERZITRER > THERBINDRY N TN TNA AZRETEZET,

BE, AT FANST/INA RZR/ZS=HITIE. H5H U Armadillo RIEICHZDT/INA A &
WUIRRET, OV T+ ZEE I Z2NENH D EFIH. add hotplugs ZEAIT B ETHRY KT
ST IETEX T,

f5l: add_hotplugs input

add hotplugs I[CHETETCEDIFELRXFINETNAR T 7AILORIGICDWVWT, TR 95
add_hotplugs # 7> 3 VICIEETE SR EERBXFI, IKRULET,

% 9.5 add_hotplugs & 7Y 3 VICIEE TZ 2 T ELIFS

FF ko HROTINA A7 7A))

input N IAPF—R—RBREDADTINA /dev/input/mouse0, /dev/input/
2 event0 2 &

video4linux USB K1 X 57 ED videodlinux 7/\ /dev/videoO % &
AR7714)

sd USB XEVHRED SCSI T4 RV T /dev/sdal 72 &
NART 741

% 9.5. add_hotplugs A 7> 3 VICIEE TE R EERLRNXFI ICRULEXFFOMICH. /proc/
devices DEENSHEDTICEH INTVWEIXFINARBEIT DI ENTEEFT, "X 9.169. /
proc/devices DARRH) ICRTREDIFE., TNARAYA TERIXFENE L TIF. RITOEE
DEFEZERWNz mem ¥ pty REZIBETED & bMD X,

[armadillo “1# cat /proc/devices
Character devices:

1 mem

2 pty

3 ttyp

4 /dev/vc/0
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4 tty

4 ttyS

5 /dev/tty

5 /dev/console
5 /dev/ptmx

7 vcs

10 misc

13 input

29 fb

81 videodlinux

1 (Ag)

9.169 /proc/devices DRAH
TFINARIATEEBDODTNART7AILOFIHICDOWVWTIE. HA—XILRKRFa2 XU

devices.txt(Github) [https://github.com/torvalds/linux/blob/master/Documentation/
admin-guide/devices.txt] ZZRB UL T3\,

BHOTNARTA TEZEBEUVCWERIERAR—A TR THRELTLLE W,
fBl: add hotplugs input video4linux sd
- pod D:&IR : set_pod [Ry K£]
r9.5.2. pod DERL) TIER LTz pod D&FIZANTIAYTF % pod ATEEILET,
fl: set pod mypod
- XY NT—U DR . set_network [y hT—U 4]

ZDEHRFEIC T9.5.3. network OERL) THERB UTzc® Yy kT —2 LIAMC none & host D4FTRRERTE
HENET,

none MiFE. IV T FIC localhost UMBEWR—LZAR—ICADFT,
host DiFEIF OS DR—LAR—RZZDEEENET,

fl: set network mynetwork

P7RLADEKRE : set_ip [7 RLR]
AVTFDIPPRLRAZRET DI ENTEXT,

fl: set_ip 10.88.0.100

AT FREOERNBNTHNIE, pod ZfE > T localhost H pod
DAB TP I ECATBIENTEET,

&

- RAHELD EFELTE - set_readonly yes

TTANSDT 7 ANV AT LANDEEAHFAZRELX T,
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T7AINTEESAHAEER>TVET,
AVTFTALSDT 7AWV RATLANDEZRAHZEIET B ET, tmpfs ELTESXEY DIE
BERATRMNICHZZZENTEEIN, 7TV IT—ravicd > TEFEARAAERDOT 7MLV R
TLTIFEMELAWITREHESH D ET,

CAAX=YDOBEEY T O—RERE : set_pull [BRFE]
;_U;_EQE% missing ICFBE. A X—INEIONSBVWHRICAA—IZEFHNICTYIO—RUL
always ICF B E. A X—IDNITICF IV O— REATHEEFICHT BEHMOBERZWMD FI,
T 7 ALK TiE never T A X—IYBEDONSRWFHRICTST—ZRRULET,
fl - set pull missing H set pull always

- AVTFTDY) AT —REKE - set_restart [FRRE]
AV TFHFIMBELEUVIRFICUAY— R SEEXT,
podman kill A\ podman stop TELT BHE. COREEERBIURI—MULEEFA,
T 7 # )L N T on-failure [C7R>TWETY,
Bl set_restart always h set restart no

- EEERET DI —EXDOEMIL: set_init no

AVTFDAAYTAEINPID 1 TEEBLTVWETH, ZOHEDTT AL ~DESORVHIE
DO EI: SIGTERM BREDTT A )L b\Y RS HEIHTT

ZDfsH, init UADIAY > K% set_command THRET 2155 IE podman-init ® 7Ot X% PID
1 EUTUEEFT, RELELIYNY RZZOF7AOELRELTEBMLET,

fHl: set _init no
- BEEEDOEM © set_autostart no

FENFIFRDOFERTIREIT 2T FHNH 2155, Armadillo DEFRFICEEEILAEWVWE S
lcLXE9,

ZDi5E. podman start <name)> TRCENS BB EMTEXT,

AV T4 TICEH U TWERWA X —=VFT7 v 77— NDORRICHIBRS
FITDT, Z5VNoAX—JICHUTHEELTLIEE W,

=

. BTOAY Y RODOEE : set_command [O< ¥ K]

AVTFZEREETZHEEDANY R, BRESNBLI - FZE. AVTFAA=—IDT I A N&fE
WE7I,
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fl: set command /bin/sh -c¢c “echo bad example”
- podman run ([C5|#ZEIKE - add_args [BI#]

CCETTHAUVLCREEBUADEREZITWWERIE. TOFET podman run [CEXS|EZ
EIENTEET,

f5l : add args --cap-add=SYS TTY CONFIG --env=XDG RUNTIME DIR=/run/xdg home
9.5.2. pod DYEEL
podman_start T pod BEBEZES T EMNTEFXT,
pod ZES5 2 & T, BEDAVTFHBEURY NT—IRX—LAR—RZHET BN TEET, BU

pod DFD AV TF+H IP DIFE localhost T, unix socket DIFE abstract path THEICERT D
ZENTEXT,

[armadillo “]# cat /etc/atmark/containers/mypod. conf
set_type pod

add ports 80:80

set_infra_imager k8s.gcr. io/pause:3.5

[armadillo ~J# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine
set_readonly no

set _pod mypod

[armadillo ~]# podman ps

CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

0cdb0597b610 k8s.gcr. io/pause:3.5 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp 5ba7d996f673-infra

3292e5e714a2 docker. io/library/nginx:alpine nginx —-g daemon o... 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp nginx

9.170 pod 26> 3V T+ Z BB T 5 cH DREH!

a5 FERUL. /etc/atmark/containers/[NAME]. conf 7 71 JLZ{E> T. set type pod ZRTE
I25ZETpod ZERRLET,

pod ZHESKFICAYTFHDERET 71 J)LIC set_pod [NAME] DEREZEBIMULE T,

ZYRNT—=UFX—LAR—RE pod ZERT % & S ICHERSH. ports, network & ip DERTE I
pod DAV T 4 77 7AILICANRIFNIERD & A

XY NT—URREDMIC, infra_image DA T2 3> T pod DA A—IHEHZENTEELET, D
HEIL set type network DB UMNMEZFBAD T, set type T 77 A ILDRIIDEZBICFE->TL S
=W

METHNIE, D podman pod create DA S 3> % add args THREI DI ENTEEXT,

pod Z{ESEFIC podman H§% 7R Tinfra container; 8L XT (6l
MDA, k8s.gcr. io/pause:3.5 ZEBIS B F L)
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a7« 7L—>3 VI pod ZANS 7 Y 77— K DOERICBEIRIIC podman
pull TAA—=IZF O VO—RULEITN, 1 VF—Fvy heFbE<R
W7y 7F—=—8HHnIE swdesc embed container ya)
swdesc usb container TANTLZE W, FDIFEE. infra image D%
EHFE->TLRLEI W,

9.5.3. network DERK
podman_start T podman ® network HERZ EMNTEE T,

F7A)LE5D 10.88.0.0/16 "MEZBWBE. H52WI AV TFFRLTTERTCERWVWLSICULIEWE
BlIE->TLEE L,

[armadillo ~1# cat /etc/atmark/containers/mynetwork. conf
set _type network
set subnet 192, 168.100.0/24

[armadillo ~“1# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

add ports 80:80

set ip 192,168.100.10

set network mynetwork

[armadillo ~]# podman ps

CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

3292e5e714a2 docker.io/library/nginx:alpine nginx -g daemon o... 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp nginx

9.171 network &> Q> FF+ %= BEIEENT D1 DEREH

dAvFFERUL., /etc/atmark/containers/[NAME]. conf 7 7 A JL&E4E> T. set type network %
HBTET DI ET network ZIER L £ 9,

FDXRYRNT—U%FESEICOYTFTOERET 7 )LIC set_network [NAME] DREZ WX T,

XY M7= DY Txy ~id set_subnet [SUBNET] TEREUL X9, ZDERFE(E set_type network D
UNMBEZEREBADT, set type FT7F7FAILORPDE ZBIfE>TLEE W

ftt podman network create DA 7 3 A\ ETHNIE, add args TEREIT B ENTEFET,
9.54. AvFrHh5IAVTIEE
podman Tl& REST APl ICK2BEBF7 VXA HARETT,

BAoOIYTHHooIY T+ OEBMDELRGZEIC. RAKND podmnan —EXZERICL T, O
T FIT /run/podman ZRYJ 2 —AN DY M T hiE podman --remote TEETEZ X,

podman start Z1 VA K—J)LFNIEFE5EH —-remote TEZET,
DA TV 3>k Armadillo DR MAID udev rules S AV T FEZ/RSEICHENHETT,
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9.55. AV 77D
AVTFOERIE 19.4. 77V Tr—2a Yy T7FHTRITI 2 25E
ICLTLIEE L,
=

AVTFIDAARA=IZRHGEIT B2HEERELDITTCZOHDET -
1. 49—y MNEDYUKRI MY (dockerhub Z) TEEFUTCEFIHSEHRT D
2. SWUpdate 07 v 77— h A XA—=I%BHT 3

Podman O+ X—Y%A YA h—ILE BHIC. -7 —9EZABICREET
ZRENHDET,

swu 1 X—IY AN THAATKIE 3 &, pull P USB RS T TRIFTT Y
ARN=ILTBEEXTET—YED 2EDEETAREN app /\—T 1 3
‘/CCL\Z\E—C‘@}

Py 7T=RRICTZy 77— MDY TFHMEDNTVWEDTTERL
FEE W,

955.1. YE—NURIMIICOAYTFEREET B7TE
1. AX=—YZUE-NURINUICEET S

[armadillo ~]$ podman image push <localimage)> docker://<registry>/<remoteimage):<tag)>

2. set_pull always ZFRELRBWAED, SWUpdate T T YO—ROWMBZESBRWET YT

T—hZITWEE A,

N

(mkswu I[c2WTIlE M9.10. Armadilo DY 7 oz 7527 v 77— h9 %, 25EICLTLE
=LY

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

[ATDE ~/mkswul$ cat pull container_nginx. desc

swdesc_option version=1

swdesc_pull container "docker.io/nginx:alpine”

swdesc _files —--extra-os nginx start

[ATDE ~/mkswul]$ mkswu pull container _nginx. desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:
pull container nginx.swu Z#ERKL & L7,
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9552 . 1 X—3I% eMMC ICIRET D HE
Armadillo Base OS ®F 7 # JL k Tl&. Podman OF—% (& tmpfs [CRESNE T,

EERICIVTFZEHT BICIEA X—I%Z eMMC ICEEALRENH D T, MFENEID > TER
DFEE 19553 1 X—2% SWUpdate TEXT $77K1 TAVTFDAA—IZEHELTT, &

DZBBERFHIDEFERD app N\—T 1423 >yDOYTRY 2 —LICEBRALET,

FIRDRFICLLT D abos-ctrl podman-rw A abos-ctrl podman-storage --disk DAY > R%Z{#HE > T

EEICAA-—VZRETDIENTERT,

CZTIENT D DABE AT FOAA—IDOEEDHBETT, T—IR—
AREZEQAVTHFHEEZAANDRERIZEICIE 9426 AVTTFDEE
u HRET D) ICHBDRY12—LDHBAESBLTLLEE L,

- abos-ctrl podman-rw

abos—ctrl podman-rw ZfE X (X, read-only [CR> TWBA A—IZRSENTEET,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
[armadillo ~1# mount /dev/sdal /mnt

[armadillo ~1# abos-ctrl podman-rw load -i /mnt/at-debian-image. tar

Getting image source signatures

Copying blob 63c098a71e7b done

Copying blob 837e73dd4d20 done

Copying blob a25086e65f63 done

Copying config b5a30f8581 done

Writing manifest to image destination

Storing signatures

Loaded image(s): localhost/at-debian-image: latest

[armadillo ~J# podman image list

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
localhost/at-debian-image latest b5a30f8581cc 2 hours ago 233 MB true

9.172 abos-ctrl podman-rw D174l
- abos-ctrl podman-storage

abos-ctrl podman-storage (X EY EFT A RV DYIDEZDMIC, THAEEARNL—Ih 55
HEHRHANL—IADIK—HTEZXT,

HERD

[armadillo ~1# podman pull docker.io/alpine (1]

Trying to pull docker.io/library/alpine: latest...

Getting image source signatures

Copying blob 97344484467 done

Copying config 3d81c46cd8 done

Writing manifest to image destination

Storing signatures
3d81c46¢d8756ddbb6db9ec36fadbabfh71c287fh265232bab16739dc67a5f07d
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[armadillo “]# abos-ctrl podman-storage (2

List of images configured on development storage:

REPOSITORY TAG IMAGE ID CREATED SIZE
docker. io/library/alpine latest 3d81¢c46¢d875 3 days ago 5.56 MB

What should we do? ([Clopy (default), [N]othing, [D]elete)

copy e

Create a snapshot of ’/mnt/boot 1/containers storage’ in ’/mnt/new storage’
Getting image source signatures

Copying blob 8ec3165d6e61 done

Copying config 4a49b68e7c done

Writing manifest to image destination

Storing signatures

Delete subvolume (no-commit): ’/mnt/new storage

Merging development images to readonly storage succeeded

Feel free to adjust the result with abos-ctrl podman-rw commands

Now freeing up original data...
Podman is in tmpfs mode ‘)

[armadillo ~J# podman image list (5]
REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker. io/library/alpine latest 3d81¢46¢d875 3 days ago 5.56 MB true

9.173 abos-ctrl podman-storage O X—3 11—l
AAXR—VZEEAHABEANL—JICEELET,
abos-ctrl podman-storage &4 7> 3 VEL TEITLET,
EZAHAEARN L —JICA XA =IDQH2GEICHIDZEINE T, SEEFTE— (copy) LET,

abos-ctrl podman-storage | '7I'7‘/3/%? Uih>7dDT, AML—ID tmpfs DEFIC
RO ES, ITIC ——disk TYDEZBEICT ARV DFEXETHHEEETI,

JE—DHERULET, M1 XA—IDHmEAIDER (R/O, Read only) €D X U,

® 0000

podman HMENP I LD T, T7 4L KD Tabos-ctrl podman-storage
~tmpfsy TERAT R EZHERLEITH. tmpfs DREH/ NS TA
A=Y DREIIEEVWTEE Ao

FAFMESC (& Tabos-ctrl podman-storage --disky DIREE THEZE % 1T\,
ERRFICIE Tabos-ctrl podman- storage —-tmpfs) ICRLTLIZE LN,
R%RIC Tcopys ZEIREIT2EEIE—RNBANL—IZZDFFEEE
WD DFERIT DT, @“/\’C@a%b\‘ﬁ%b £9,

SWUpdate ©7vy 77— hZA4 YA M—=I)LT BRRICIE. /var/lib/
containers/storage_readonly 7«4 LV MU DRE|[CKR>TcA X—I %R
BHIICHIERL F 9
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HEE I T3 FENRL TH, 195.1. AVFFOEEE), =SEIC
L T. /etc/atmark/containers/*x.conf ZHE {F > T K & LW,
set autostart no ZEREIT B ETHIFETINE A

9.5.5.3. 1 X—3Y% SWUpdate TEXYT % 5%
1. AAXA=V%FT71IVICRET S :

[armadillo ~]$ podman image save -o <myimage).tar <localimage)>

2. 774 )% SWUpdate D1 X—J AN B,
ZODPOHANBD XTI :
a. swu -1 X—IANITHMAD

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

[ATDE ~/mkswul$ cat embed container nginx.desc

swdesc_option version=1

swdesc_embed _container "nginx_alpine. tar”

swdesc_files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull —-—arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m
aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_ alpine. tar
[ATDE ~/mkswul]$ mkswu embed container_nginx.desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:

embed container nginx.swu Z/ER L F L7=

b. USB RZAJICRET S

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

[ATDE ~/mkswul$ cat usb container nginx. desc

swdesc_option version=1

swdesc_usb_container "nginx_alpine. tar”

swdesc_files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull —-—arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m
aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_ alpine. tar
[ATDE ~/mkswul]$ mkswu -o usb_container_nginx.swu usb _container_nginx. desc
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
LFD774)1%&USBAENICOE—L TSI

" /home/atmark/mkswu/usb_container_nginx. swu’

" /home/atmark/mkswu/nginx_alpine. tar’

" /home/atmark/mkswu/. usb container nginx/nginx alpine. tar.sig’
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usb container nginx.swu Z{ER L ZFE L7,

906. VILFAT 4 7T—F &>

9.6.1. GStreamer - ¥ILFAXAF« 7P I7L—LT7—7

9.6.1.1. GStreamer - XILF AT« 77 L—LT7—07 &IF
GStreamer (&, A—T2V—=XDYINFATAFIL—LT =0T, NERAT AT ZVITKRR
BIREEZE T 274V EVUTEINTEDLSICB>THED, ZRBERADT—FZRSIIENTEXT,
GStreamer TIRS ZEMTEBT—F 74— v hDO—Flz TRHRICRLET,
- AV TF 74—~ v ki mp4, avi, mpeg-ps/ts, mkv/webm, ogg
- BEI—7v 7. H264/AVC, VP8, VP9
- BFEO—7v7: AAC, MP3, Theora, wav
- BfR7 #—~ v b: JPEG, PNG, BMP
- ANY—=Z27: http, rtp
GStreamer Tld. YILFAT A FPTF—9Z AR U—LEULTHRWVWET, ANY—LZRI/INATS4

YORIC, TLAYNEFENDMBEMNZIZNL. ThoxzBEgbtEs s FO—RyrIyd—
RiZEDMBEITWET,

9.6.2. GStreamer £{THIAV T Z/ERT %

ZDEICHIF S GStreamer OERTHNIET v NY—0 T 0 /DR T B debian 1 X—I D SER LT
AVTFFTAHATETIBCEEZETELTCWE T, CITREZYRNIY—IT IV /DREETZAA-—IH5]
VTFFTEERUVUET, COAMXA=JICEALTIE 943. 7Y NIY—0FT 0 /D EETZAA-I%ES,
HSBRLUTLEEIWL,

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

set _command weston —-tty=7

add _devices /dev/dri /dev/galcore

add devices /dev/mxc_hantro /dev/mxc hantro vc8000e

add_devices /dev/ion

add devices /dev/input /dev/tty7

add_volumes /run/udev:/run/udev:ro

add volumes /opt/firmware:/opt/firmware:ro

add args --cap-add=SYS TTY CONFIG

add volumes /tmp/xdg_home:/run/xdg_home

add args ——env=XDG RUNTIME DIR=/run/xdg home

f hASAHIVFTFAT video3 ELTREFT

B RZABAASICE>TEDYETOT, BOOREILHDET
fERELTLLEIWN,

add_device /dev/v4l/by-path/platform-xhci-hcd.1.auto-usb-0:1.1:1.0-video-index1 /dev/video3
[armadillo ~]# podman start gst example

Starting ’gst_example’
b53c127075cdd157a2118137121451ec582¢273b84da197d61b4468a8328a8b
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[armadillo ~J# podman exec -ti gst example bash
[container /]#

X 9.174 GStreamer ZX{19 /=6 D 1> 7T F1EBH
AV TFFATIEEYIIC GStreamer #1 VXAM—I)LUE T,

[container /1# apt update
[container /]# apt install gstreamerl1.0-imx gstreamerl.0-imx-tools ¥
gstreamer1, 0-tools gstreamerl.0-plugins—good gstreamer1.0-plugins—bad

X 9.175 gstreamer O VXA =)L

R, AT TR TEHEARREZTOEODOTAV by THEEBEZREUET, < I Tld weston ZiLE
LET,

[container /]# weston —-tty=7 &

9.176 weston DELE
~tty=7 OA T 3 VIFBEERRICERT S tty DEZREL TS,
Ric, BEFZHENT 2DICER pulseaudio ZEEI L £,

[conteiner /1#t apt install pulseaudio
[container /1# pulseaudio —-start --exit-idle-time=-1

X 9.177 pulseaudio DI¥CE)
B ElE&D, GSreamer Z 1Y T FATERITTEDLDICBEDFRT,
9.6.3. GStreamer /X1 754 > DETHI
AT 24V DRTHZUTICRULE T,

[container ~1# gst-launch-1.0 filesrc location=<7 7 A JL/XRA> ¥
I gtdemux name=demux® demux@.video 0 ! h264parse ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux®.audio 0 ! queue ! beepdec ! autoaudiosink

9.178 GStreamer OE{THl

GStreamer MIXA 754 E. YT IVAI ) T MDA TEXDOBEEICEITWET, GStreamer @
BILAVIMEY IR ZMNAROONY Y RZWLTZ2ENTEEFT, BXHEEWE L T,
GStreamer M/XA 754V T ZESTREILAVNEZEEFZIN, YILATYTNIE Ty =F
WZ£d,

LiEhliE. GStreamer OF/\w 7 /7O EYHDIANY RS54 2V —)LTHS gst-launch-1.0
HESTHAL X LA, GStreamer (F514 75U E LTRSS TWS 8. GStreamer Z{E-> 7z
RIVFAFT ¢ = BIEO 7 70— 3y 7O S ACHAAD I ENTEET, APl P77 U —
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YavHEREYZ 17 IIE. gstreamer.freedesktop.org @ Documentation ~X— ¥ (http://
gstreamer.freedesktop.org/documentation/) N 5SBRIT 2 EMNTEXT,

Armadillo-X2 AL TW3 SoC TH 3 i.MX 8M Plus (&, BIEIOTFI—R/ZTA—R%ET57%k
s ® Video Processing Unit(VPU) &N 2ER7O0ty U ZEBEHL TWET, Armadillo-X2 (T (&,
D VPU Z{#ERT 578D GStreamer TLXAY MRS VYA K=)LEhTEDH, UTOHEI—FTV Y
TIRIAAY CPU DT A—XVREZFET ZEBRLLEBDTI—R/TVI—RPTHRZIET,

- FOA-RAERD—T VY
- H.264/AVC
- VP8
- VP9
- IVA—RAERI—TVY
- H.264/AVC
LEOETIF. NS5O —F vy 79 % GStreamer OEITHIZRBNLF I,

FETEFI—FyvILNOEDTH->THTFIA—R/Ty - RIFFEETIT N, ZDIHFEEIF CPU
EESREYVITINTIFUIBERSTUES D, VRATLAEED/IN T A—IVAIFMETULXT,

0.64. BlEZHB4Y9 %

GStreamer 2R U CEBEZBET 5HDETHZ, EFZEATVIHEESATLWRVWEIE
D2BOICDODVWTRULET, VPU T/\N—RT 77— R%Z1TD GStreamer TL X> k& UL T vpudec
EESIENTEET,

9.6.4.1. H264/AVC BIBEIZB49 %

[container ~1#f gst-launch-1.0 filesrc location=X7 7 1 JL/XR> ¥
I gtdemux name=demux@® demux@.video @ ! h264parse | queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux0.audio 0 ! queue ! beepdec ! autoaudiosink

B19.179 H.264/AVC EBhEOBA(EFH D)

[container ~1#f gst-launch-1.0 filesrc location=X7 7 4 JL/XR> ¥
I gtdemux ! h264parse | vpudec ! queue ! waylandsink window-width=1920 window-height=1080

9.180 H.264/AVC BIEOBLE(FFL)
9.6.4.2. VP8 BIEIZB4£Y %

[container ~1# gst-launch-1.0 filesrc location="7 7 4 JL/SR> ¥
I matroskademux name=demux® demux@.video @ | queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux0.audio 0 ! queue ! beepdec ! autoaudiosink

9.181 VP8 BhEIDBE(EFH D)
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[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SR> ¥
I matroskademux ! vpudec | queue ! waylandsink window-width=1920 window-height=1080

9.182 VP8 BhEIDBE(EF% L)
9.6.4.3. VPO BBz B4£9 %

[container ~1#f gst-launch-1.0 filesrc location=X7 7 4 JL/XR> ¥
I matroskademux name=demux® demux@.video @ ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 ! queue ! beepdec ! autoaudiosink

9.183 VP9 ElE DHBAE(BEFHD)

[container ~1# gst-launch-1.0 filesrc location="7 7 4 JL/SNZ> ¥
I matroskademux ! vpudec ! queue ! waylandsink window-width=1920 window-height=1080

K 9.184 VPO BB OB4E(FFR L)
9.65. ANY—ZVJF—HYZEET D
GStreamer ZERAULTRXY N T =7 LICH28E T 71 )L HTTP XU RTSP TR NU—IVJH
H£925ETHZRLET, VPU T/\—RDU 77— R%fT>S GStreamer TL X~ k& U T vpudec
ZESIENTEFXT,

9.6.5.1.HTTP ANU—=2V T

[container ~1# gst-launch-1.0 souphttpsrc location=<&fiE 7 7 1 JL®D URI> ¥
I gtdemux name=demux demux. ! queue ! vpudec ! queue ¥
I waylandsink demux. | queue ! beepdec | autoaudiosink

9185 HTTP A NY—X VT DBE(EFSHD)

[container ~1# gst-launch-1.0 souphttpsrc location=<&fiE 7 7 1 JLD URI> ¥
I gtdemux ! queue ! vpudec ! queue ! waylandsink

9.186 HTTP AN —Z VI DBAE(BERL)
9.652.RTSP A NU—=v4

[container ~1# gst-launch-1.0 rtspsrc location=<Eh&E 7 7 1 JLD URI> name=source ¥
I queue ! rtph264depay ! vpudec | queue ! waylandsink source. ! queue ¥
| rtpmpdgdepay | aacparse | beepdec | autoaudiosink

9.187 RTSP A NU—Z Y/ DB4(BEHD)

172



Armadillo-X2 #&~¥ =27 )L Howto

[container ~1#f gst-launch-1.0 rtspsrc location=<EhE 7 7 1 JLD URI> ¥
I queue ! rtph264depay ! vpudec ! queue ! waylandsink

K 9.188 RTSP A NU—Z Y/ DBELE(BERL)
9.6.6. USB I XSh 5D ERERTT D

GStreamer @ v4l2src TL XY M &ES 2 & T, V4L2(Video for Linux 2) /N1 X & L TEEX
NTWBIAAXTTNAADNSHRZIRBETCEX T, EOT/NA ANSMERZEIFTT 2h\E. v4l2src T
LXYKND device ZONT A ICTNNART7AINBEIEBEIT DI ETEETCETEXT, UVC i USB
HAASHREEFERIC v4I2src TI/RS T EMNTEDD T, T TIE USB AXATHSDMGEERTRT 5E
THERULED,

MAT, AAXAZOMICINA 7 BERLTWT, ARICNTIIDOSDEEHBEANTZIEEDOHAERLT
WET, ETHHRDOTI/INAC X7 74 )L /dev/videol DEBZP. #t#EY 1 XTH S width ¥ height DfE
ERTIZREBICE > TERDAEENHDEFIDT, BEEZEL TSIV, £, /dev/v4l/by-id
TA4LIMNJDTIC, H#HELTWSBAXTEZDMF W /dev/videoN NDY YRy UV INRHDET
DT, TINAAELVLTENZIBEIT DI EDHEETY,

[container ~1#f gst-launch-1.0 v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
I waylandsink window-width=640 window-height=480 pulsesrc ¥
I audio/x-raw, rate=44100, channels=2 | autoaudiosink

9.189 USB W A S N5 DIRGBRR(EEH D)

[container ~1# gst-launch-1.0 v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
I waylandsink window-width=640 window-height=480

9.190 USB A1 X 5h5 DBMRERR(ER L)
9.6.7. USB AX SH5 DR Z FRIE T %

GStreamer @ v4l2src TL XY M &{ES Z & T, V4L2(Video for Linux 2) T/N1A X & L TEEZ
NTWBEAXZTNAZADNSHRZRE TEEXT, EOT/\NA ANSKMERZEIST 2hdE. v4l2src T
LX> KO device ZANRT A ICTNA AT 7AIBZIEET DI ETEETEET, UVC ity USB
AASHREEERRIC v4I2src TIRS ZEMTEDDT, T TIEUSB hXSHSDBRGRE 7 71U\
FRETIZIETHE. BRBRERRIUVALSERICT 7AMINANREITZETHZEZRUVUET,

MAT. AXZOMICIA T BEHREL TVWT, BEROFRFEAKICNYNAINS5DEREFED MP3 ALY
dA—RUTHREITZHEEDHAERLTVWET, ETFIFDT/INA X T 74 )L /dev/videol DEBDP©. it
B+ XTH3 width ¥ height DEIFETI IREICL > TERZTBEENHDEFIT DT, BEEE
LTLIEEW, £, /dev/val/by-id 7« LY MUDTIC, L TWSAXZTEZOR W /dev/videoN
ANDY YR Y IU D IRBEDFETDT. TINAREVLTEFNEIBET D EDHAEETT,

A T4 MZIERFIC EOS ANV N ZH1TT 5K SIC. gstlaunch-1.0 XV Ric-e A 73> %
MFTVWET, TVI—REKTIBICIE. Ctrl-C T gst-launch-1.0 Y Y REEFEIELTLEE LY,
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9.6.7.1. H.264/AVC TH#RHEHTI %

VPU T/\—RDUx7I>I—R%Z{T5 GStreamer TL X~ k& UL T vpuenc_h264 Z{E> Z &EMNT
R

[container ~J#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

I queue ! vpuenc_h264 | h264parse | queue ! mux. pulsesrc ¥

I audio/x-raw, rate=44100, channels=2 | lamemp3enc | queue ¥

I mux. gtmux name=mux ! filesink location=./output.mp4

9.191 USB X 55 DMRRZ H.264 TIRE(BEEH D)

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

I queue ! vpuenc h264 | h264parse | queue ¥

I filesink location=./output.mp4

9.192 USB T XA 5 h5 DRz H.264 THRE(FERL)
- RREFEZRFFICTTS

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/videol ¥

I video/x-raw, width=640, height=480, framerate=30/1 ¥

I tee name=t1 | queue ! vpuenc h264 | h264parse | queue ! mux. pulsesrc ¥

I tee name=t2 | audio/x-raw, rate=44100, channels=2 | lamemp3enc | queue ¥

I mux. qtmux name=mux ! filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480 t2. ! queue ! autoaudiosink

9.193 USB WX D5 DREZERRLIBMNS H264 TRE(FFHD)

[container ~1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

I tee name=t1 | queue ! vpuenc_h264 | h264parse | queue ¥

I gtmux ! filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480

K 9.194 USB H X 5H 5 DM ERZERR LGNS H.264 THiE (FFAR L)
9.6.8. Video Processing Unit(VPU)
9.6.8.1. Video Processing Unit & &

Video Processing Unit(IXT. VPU) & iMX 8M Plus [cE&E T TW\Wa, BEOI>YI—K/F
O—ROAEBERO 7Oy Y TY, HEOITYI—RK/FIA—RLEBEF, YATLICETFENTZ I ED
%<, X1 CPU TUBETSEVATLAREDIN T A =XV ADMETLET, VPU 2F|BET 2 &
TYRATLAREDNT A=V RAEFET LR BEOIY A—R/FI—RUBZITS 2N TE
F9,

VPU DG L TWB 74—y MMIUTDED T,
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 FA=FT=PHIELTVNE T A=V
. H.264/AVC
. VP8
. VP9

S IVA=IHMIGELTVNE T A=Y
. H.264/AVC

9.6.8.2. VPU D1tk
- H.264/AVC F1—%"—

£ 9.6 H.264/AVC 71 —% —1tt#k

Profile

High. Main, Baseline

Min resolution

48x48

Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
. VP8 F3—%—
# 9.7 VP8 FI—% —tH
Profile -
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
- VP9 FO—%—
% 9.8 VP9 FO—4% —#x
Profile Profile O, 2
Min resolution 72x72
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 100 Mbps

- H264/AVC T>1—%—

& 9.9 H264/AVC TV I1—4%—H

Profiles

Baseline. Main. High.

High 10

Maximum Luma pixel sample rate

1920x1080 @ 60 fps

Slices

I, P and B slices

Frame Types

Progressive

Entropy encoding

CABAC. CAVLC

Error resilience

Slices
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Maximum MV range Horizontal (P slice) in pixels: +/-139
Horizontal (B slice) in pixels: +/-75
Vertical (P or B slice) in pixels:
- Config1: +/-13 (planned)
- Config2: +/-21
- Config3: +/-29 (planned)
- Config4: +/-45 (planned)
- Confighb: +/-61 (planned)
(= Search Window Size -3 pixels)
MV accuracy 1/4 pixel
Supported block sizes Macroblock and sub-macroblock partitions:
- Intra PU: 16x16 / 8x8 / 4x4
- Inter PU: 16x16 / 8x16 / 16x8
- TU: 4x4 and 8x8 transforms
Intra-prediction modes 16x16: 4 modes
8x8: 9 modes
4x4: 9 modes
Maximum number of reference frames 2
Encoding picture type Only progressive frame
IPCM encoding Supported
Temporal scalable video coding Up to 5 layers including the base layer
IPCM IPCM rectangle mode
ROI / ROI_map Absolute QP and gpoffset mode (-32 ~ 31)
User controllable CU coded as IPCM CU or skip CU
1 \ 74 > \
9.7. Armadilo DY 7 bz 7ZEIL KT S
Z ZTlE. Armadillo-X2 TERT3Y 7NV 7OEIRAEEZHBLED,
» N »
971. 7—hO—4%—%EILRT 3
Z 2T Armadillo-X2 BIF 07— hA—4—1 X—YEEIL RS 2HEEZHBLET,
1. 7—hA—49—0DOEILRIECREBINYT—I DAV A=)l
ROARY RERTULET,
[ATDE ~]1$ sudo apt install build-essential git wget gcc—aarch64-linux—gnu Llibgcc—*-dev-
armb4-cross bison flex zliblg-dev bash python3-pycryptodome python3-pyelftools device-tree-

compi ler

2. Y—XO—RODOEYE

Armadillo-X2 7— k O—%"— [https://armadillo.atmark-techno.com/resources/software/

armadillo-x2/boot-loader] H 5

T—hO—%—

V—Xy 774l

[VERSION].tar.gz) ZRD LSy 7>A—RKRULET,

(imx-boot-

[ATDE ~]$ wget https://download.atmark-techno.com/armadil lo-x2/boot loader/imx-boot-

[VERSION]. tar. gz

(et
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[ATDE ~1$ tar xf imx-boot-[VERSION]. tar.gz
[ATDE ~J$ cd imx-boot-[VERSION]

3. EIR
ROIANYRZETLEI,

[ATDE ~/imx-boot-[VERSION]]$ make imx-boot armadillo x2

1 (H8%)

Second Loader IMAGE:

sld header off 0x58000

sld csf off 0x59020

sld hab block: 0x401fcdcd 0x58000 0x1020

make[1]: &4 L %2 kY ’/home/atmark/imx-boot-[VERSION]/imx-mkimage’ MSHEF T
cp imx-mkimage/iMX8M/flash.bin imx-boot armadillo x2

NOTOEIL RDZFA, iMX 8M Plus ICBERT 7 —LT 2 7D EULANDREEZRH SN &
I REZHERO L. ARLTSHALE N, B

Welcome to NXP firmware-imx-8.11.bin

You need to read and accept the EULA before you can continue.
LA OPT NXP Software License v19 February 2021

. (88)

Do you accept the EULA you just read? (y/N)

4. AVAN=)
EILRULEET7—rO—%—F UTIKRTEESHDHETA VAR =ILLTLIZE W,
- swupdate T YA K—ILT S

mkswu OFE{LZE T fcBlc BEHEINTWBR I TR EZFES>TSWU A X—IZERLT
<IEEW,

[ATDE ~/imx-boot-[VERSION]]$ echo ’swdesc boot imx-boot armadillo x2’ > boot.desc
[ATDE ~/imx-boot-[VERSION]]$ mkswu boot. desc
boot.swu Z{ERK L & L 7=,

R E iz boot.swu DA VA R—)LIZDWTIE T9.103. A X—Y DA VA=) #BR
<IEE U,

- M981. 7= T4 RAUVDERK) TAVAM=ILT3
FlgESEICU T, EJILRE N imx-boot armadillo x2 Z{F>TLEE L,

PIZR—ZF—TR—I%ED &, BER—VICARTINESIHDAANTOAY T EBRRINET,
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9.7.2. Linux 1—xXILZEJLRT 3
Z ZTlE. Armadillo-X2 [T D Linux 1—FXILA X—I %= E)LRT A F%=HRALET,

Armadillo-X2 Tld. EAMICIE Linux H—RILAX—IZEILRT B0

ZZHDERBA, 19.7.3. Alpine Linux L— 771 ILY AT L%ZEILR

9% OFIEZERET 2 & T, BED Linux A—RILA X—=ID)L—h
= T7AI VAT LAICHARAENET,

ZERED Linux I—RILAXA=JF. 7y =077/ MEFET B linux-
at & WS> Alpine Linux BD/X\y T —YJICEFEFNTWVWET,

NAIIA XU Tc Linux A—XRILA X—IZFAT 2HEF. UTICRY
FlEzZRU T LS W,

1. Linux A—XILDEIL RICRER/INy T—I DAV A ~—=)L

ROAXY REETULED,

[ATDE ~J$ sudo apt update

[ATDE ~]$ sudo apt install crossbuild-essential-arm64 bison flex python3-pycryptodome
python3-pyelftools zliblg-dev libssl-dev bc firmware-misc-nonfree wireless-regdb atmark-
firmware

2. V—AO—ROBE

Armadillo-X2 Linux 71—XJL [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/linux-kernel] ™5 TLinux 1—=%JL1 7 71 )L (linux-at-[VERSION].tar) =% =
YAO—RKRULT, ROOAVY REERITLED,

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

3. F7ANNIAYTaFa2L—YaVDEHR

ROANXY REETULED,

[ATDE ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- x2 defconfig

4, H—XI)AYT74F2L—Y3VDEE

ROANYV R EZEITUET, h—XN AV T4 F2L—YavOEEETLRBRWGEIEZDFIE
[ERETT,

[ATDE ~]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- menuconfig
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5.

OVYRERTFTIZENA—RXINAV T4 F 2L —YaVEREEERNEREINET, A—FJ)LOYV
Ja4F¥al—YarvaZEE, "Exit"Z#EIRL T Do you wish to save your new kernel
configuration? (Press <ESC><ESC> to continue kernel configuration.); T"Yes"& L. 71—

FINAV T4 Fal—yavzEELFT,

.config - Linux/arm64 5.10.86 Kernel Configuration

Linux/arm64 5.10.86 Kernel Configuration
Arrow keys navigate the menu. <Enter)> selects submenus -—-> (or empty submenus

modularizes features. Press <Esc><Esc> to exit, <?> for Help, </> for Search.
Legend: [*] built-in [ ] excluded <M> module < > module capable

--—-). Highlighted letters are hotkeys. Pressing <Y> includes, <N> excludes, <M>

General setup -——>
[*] Support DMA zone
[%] Support DMA32 zone
Platform selection -—->
Kernel Features --->
Boot options --->
Power management options --->
CPU Power Management --->
Firmware Drivers --->
[ 1]Virtualization --——-
—-%- ARM64 Accelerated Cryptographic Algorithms --->
General architecture-dependent options --——->
[%] Enable loadable module support ---)>
[*] Enable the block layer --—->
10 Schedulers --->
Executable file formats --—-)>
Memory Management options ---)>
[x] Networking support -——->
Device Drivers --—->
File systems --—->
Security options -—->
-x- Cryptographic API --—->
Library routines --->
Kernel hacking --->

<{Select> < Exit > < Help > < Save > < Load >

Linux Kernel Configuration XZ 2 —TC"/"¥—%Z#T9 3% &,
A=AV T4 FaL—Ya3VDBRRETSIENTEET,
h—WAYT4F2L—3 VDI VRILEG(D—EB)EAAL
= T'OK"ZRBIRT B &, THRP—HI 2V VUNILAZFO>H—xI)LaY
J4FXaL—YavoBHEN—EBE=nET,

EIL R

ROANY RZETLEI,
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[ATDE ~/Llinux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- -j5

6. 1A=L
EILRUTEA—FRIVIE, ULTIRRTEESHIDAETA VAN =ILLTLES W,
- swupdate T YA K—ILT 3

mkswu O#HRbLZE T fctBic BEHESNTWBER VU IR EFESTSWU A X—IEERLT
V- 10%

[ATDE ~/linux-[VERSION]I$ /usr/share/mkswu/examples/kernel update plain. install.sh 7/
mkswu/kernel. desc
Installing kernel in /home/atmark/mkswu/kernel ...
“arch/arm64/boot/Image’ -> ' /home/atmark/mkswu/kernel/Image’
"arch/arm64/boot/dts/freescale/armadillo_iotg g4.dtb’ -> ’/home/atmark/mkswu/kernel/
armadillo iotg g4.dtb’
1 (B8
INSTALL arch/arm64/crypto/poly1305-neon. ko
INSTALL drivers/block/Lloop. ko
)]
DEPMOD [VERSION]
Updated /home/atmark/mkswu/kernel.desc version from [PREV_VERSION] to [VERSION]
Done installing kernel, run “mkswu ”/home/atmark/mkswu/kernel.desc”” next.
[ATDE ~/linux-[VERSION]]$ mkswu ~/mkswu/kernel. desc
/home/atmark/mkswu/kernel.swu Z/ER L £ L7

9.195 Linux h—X*JL% SWU TA YA KN=ILF B A%

E E iz kernel.swu DA Y A R—)LICDWTIE T9.103. A A=Y DAY A=), %5
BCEE W,

2D kernelswu A Y AKN—=JLFT BZKBIE Jetc/

/ swupdate_preserve_files OEFHH OFRIC /boot & /Llib/
modules Z¥#fIFI 2K DICEBMULET, h—XRILZA VA =)L
U 7=#Ic Armadillo Base OS ZF#H L TH. I D kernel.swu
DH—RILDEREINE T,

ZEDH—RIVICED W LTD X 9.196. Linux 1—X%
JL% build_rootfs T VA ~—JL9 %AE1 T Armadillo Base
OS OBEHFOHLA—XILZEZFEBLEWESIE /ete/
swupdate preserve files M5 /boot & /Llib/modules D{T%Hll
BRUTLEEE W,

. build_rootfs THILWIL—K 771V AT L% EILRT B5EE build rootfs ZER U
BICUTOOTY Y RTAYAM=ILLTLEE 0,

[ATDE ~/linux-[VERSION]]$ BROOTFS=$HOME/bui ld-rootfs—[VERSION] ‘)
[ATDE ~/linux-[VERSION]]$ sed -i -e ’/“Llinux-at/d’ "$BROOTFS/ax2/packages” (2
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[ATDE ~/Llinux-[VERSION]]$ cp -v arch/arm64/boot/Image ”"$BROOTFS/ax2/resources/boot/”
“arch/arm64/boot/Image’ -> ' /home/atmark/build-rootfs-v3.17-at. 3/ax2/resources/boot/
Image’
[ATDE ~/linux-[VERSION]]$ cp -v arch/arm64/boot/dts/freescale/armadillo *. {dtb, dtbo}
"$BROOTFS/ax2/resources/boot/”
“arch/arm64/boot/dts/freescale/armadillo_iotg g4.dtb’ -> ' /home/atmark/build-rootfs-
v3. 17-at. 3/ax2/resources/boot/armadillo_iotg g4.dtb
“arch/arm64/boot/dts/freescale/armadillo_iotg g4-at-dtweb.dtbo’ -> ’/home/atmark/build-
rootfs-v3. 17-at. 3/ax2/resources/boot/armadillo _iotg g4-at-dtweb. dtbo’
1 (&BR)
[ATDE ~/linux-[VERSIONII$ rm —rfv "$BROOTFS/ax2/resources/Lib/modules” ©
[ATDE ~/linux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu-
INSTALL MOD PATH="$BROOTFS/ax2/resources” -j5 modules install

INSTALL arch/arm64/crypto/poly1305-neon. ko

INSTALL drivers/block/loop. ko
1 (EBR)

DEPMOD [VERSION]

()

9.196 Linux 1—=xJL% build_rootfs T Y XA M—ILT BFH%

build rootfs DFs LYV MNJRZZRELEX T, chick>T. RWFs Lo MNUZZM
EHANTIZHRENELZD X,

TYNI—OT T /P EHTDZH—XILEAVARN—=)LURWERIC, Llinux-at-x2@atmark
EERHESINTEHIBRUES,
AMOA—RINZTTICA VAN =ILULTWBHEEIE. FTLWEY2—IILZA VA N=ILT
ZENICEHWEY 2 —ILZHIBRT Z2HENH D £,

Armadillo-X2 (& Armadillo-loT —ko x4 G4 £[FAU DTB T
/ BELE T, ZDfcsd. 19.12. Device Tree EhRAI YA X9 %)

¥ 19124 DT overlay &2 HRXRIZTYA4 X1 TH

armadillo_iotg_g4- "5 %3 dtb ZFAL X I,

ZOEIEIF. RAM kicO—R&Ehic DTBZ7—hA—%—dE
ETBETERERESINTVET,

9.7.3. Alpine Linux L= b7 71 IV AT L%ZEILRT S
Z Z Tl alpine/build-rootfs Z{# > T, Alpine Linux L— K7 71 LY AT LEBET 2 HE%ER

BALE T,

alpine/build-rootfs (& ATDE T&jfEL TWL\ % Linux £ T Armadillo-X2 FA® aarch64 7 —%7 7
Fr T U Alpine Linux L— K7 7MLV AT LZBRITZIENTESDY—ILTT,

1. b=hT77A4IYRATLDEI RICHER Podman D1 VX k=)L

ROANX Y REETULED,

[ATDE ~1$ sudo apt install podman btrfs-progs xxhash

2. alpine/build-rootfs ® AF
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Armadillo-X2 FF Y —JL [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/tools] iS5 TAlpine Linux L— k7 71 LY AT LEILRY =)Ly 7 74 )L (build-
rootfs-[VERSION].tar.gz) ZXRD &L S c¥ o >O—RKRULET,

latest. tar. gz

[ATDE ~/]$ wget https://download. atmark-techno. com/armadil lo-x2/tool/build-rootfs—

[ATDE ~/1$ tar xf build-rootfs-latest. tar.gz
[ATDE ~/]$ cd build-rootfs-[VERSION]

3. Alpine Linux JL—

NI FAILYRT LDESE

ax2TALINIUTOI77AINEEETZIET, =T 7AINIRATLENAINAXT

B5ENTEET,

common & ax2 7« LY N UETIC$H S fixup ¥ packages & &
DEZTZ7AIVIE. ZNZNO7 7 ILEEREL THIBESINED,
Ny T —YDHIBRGR EZ{T52HEI. common T« L7 NULLT
D7 F7AILBHERL TSV,

common & ax2 ROY 77w LoV NUICHBDEEZT 71 ILIE.
ax2 D7 7 ILAFIAEINE T,

build-rootfs ICEEN 27 71 ILDEREBIERDED T,

5% 9.10 build-rootfs ® 7 7 1 JL&tEH

274 e

ax2/resources/* BEEULEZ77AILeTa LI NIIE ZOFFIL—bT77A4ILY AT AETICO
F—2EhZfxzd, 7717 EEBINT2EEIE. CDTo LI MNJIRANTLSEEL,

ax2/packages ZOT7F7AINICEEHINTWENRY T —JBII— KT 7LV RATALICA VA ~—
LENFET, Xy T—IZBIMTIHEIEIDT 71 ILISEBMULTLEE W,

ax2/fixup COT77AINCEHSINTWEZIV Y RGN T—I DA VA N=ILIET Uit

ICRITENET,

ax2/image_firstboot/*

REBELZ77AILPTo LI MU 7981 T—h T« XU DMER ¥ 79.9.1.1.
MEEA Y AR =T« ZT DR DFIEDLSICT— T RIA AV %E
BY 3. Z20XFIL—MI7 7MY AT LAETICIE—ENET,

ax2/image_installer/*

REBELEZ77Z7AILPT LI MJIE T99.1.1. I8k > A~ —ILT« XU DE
B DFIEDLSICA VYA N—IT A AVA RV ZERT B ZDFEXFA VR
F=5—ICAE—2NET, L= T 7ML AT LICRERZHDEEA,

ax2/image_common/*

RBELEZ7ALPTALINIE. T=h T RTAX=—IBLPAI VR M=)L
TARTAA—IEERT B - T 7MLV RTL A YA N—FlcEN?
naIE—anxd,

/

FARTELR/NY T —J@FUTDOR—ITREITDIENTERT,

Alpine Linux Packages https://pkgs.alpinelinux.org/
packages

Alpine Linux L— K7 70 I)LY X7 L%Z & L TW3 Armadillo
THERRITDIENTEFXT,
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[armadillo ~]# apk update
[armadillo ~]#f apk search ruby
ruby-test-unit-rr-1.0.5-r0
ruby-rmagick-5.1.0-r0
ruby-public_suffix-5.0.0-r0

. (BER)

ruby-mustache-1.1.1-r5
ruby-nokogiri-1.13.10-r0

4. EJILR
ROIANY RZETLEI,

N T—I%A 2T =%y N EDSHIGT B HOIRREICKEL XIH. EILRICEFHEDHD
NDEY,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build rootfs. sh
use default(board=ax2)

use default(arch=aarch64)

use default(outdir=/home/xxxx/at-optee-build/build-rootfs)
use default(output=baseos-x2-ATVERSION. tar. zst)
"repositories’ -> ’/etc/apk/repositories’

. (88)

> Creating rootfs archive
-rW-r——r-- 1 root root 231700480 Nov 26 07:18 rootfs. tar
ERROR: No such package: .make-alpine-make-rootfs

footprint[byte] tarball[byte] packages
229904000 74942331 alpine-base coreutils chrony ... (&B)

done.

DY —=EFIC/NN—=Y 3 VICcHFZEOH < RWE E(E --release =
SIEUTEML TL 2T WY,

AT =Xy MIERTEBRVWREN. TANEADY T RT T
DH=EA VA M=)LULTEWGEIX Armadillo-loT 7 —h 7 =1 G4
B % A v — )L [https://armadillo.atmark-techno.com/

= resources/software/armadillo-iot-g4/tools] "S5 F¥ v v > a
P—hA4T7HYo>O—RKRUT, build rootfs.sh -—cache baseos-
x2-[VERSION]. cache. tar T{E> T &L\,
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ERD/INR, 771N ATHERZHENTZIEHTEFT,

= [ATDE ~/build-rootfs-[VERSION]I$ ./build rootfs.sh ~/
alpine. tar. zst

. (B)

[ATDE ~/build-rootfs-[VERSION]]$ ls ~/alpine. tar. zst
“/alpine. tar. zst

5 AYAK=)

EIWRUEIL—RT7AILI AT AR, ATICRTEESHDAETAI VY AR=ILULTLIZE W,
- swupdate TI YA K—ILT S

mkswu O#EL Z 1T > el BEEINTWBR I TR ZFES>TSWU A XA —IZEERLT
eV,

[ATDE ~/build-rootfs-[VERSION]]$ vi 0S update.desc
swdesc_tar —-version base os [VERSION] ¥

—-preserve-attributes baseos-x2-[VERSION]. tar. zst
[ATDE ~/build-rootfs-[VERSION]]$ mkswu O0S update.desc
0S_update.swu Z{ERK L £ L7,

ERE iz OS_update.swu D1 Y AR —=JLICDWVWTIE T9.10.3. A1 X—=I DA VA ~—)L,
ESBIEI W,

- 1981. 7= F4 RUVDERHR) TAIYRAK=ILT 3

FlgEETITBE. EJLREI Nt baseos-x2-[VERSION]. tar. zst AEEIICFIBEINE T,

9.8. SD 77—k DjEH

ARETIE, microSD I—RhSEELE (L 'SD 7—bhy &REULFI)IZ2FIEZRLET, SD
T—hEZFEBRTZE. MicroSD AI—RZRDBEZ D ETIYRTLAANA—IZZTEBIT DI ENTEX
9, AEICRI FIEZRERTI doHicid. BEN 8Gbyte LI ED microSD h—REREE ULFET,

SD 7— h&fFofiga. 7—hO—5—DREE microSD H— K (1R
FEInEY,
=

9.8.1. 7= T« XT DEBL

1. 7=hTFARIAAXA=IDEILRLET
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r9.7.3. Alpine Linux L= 771 ILY AT L%ZEILRT S THHINATWEY—IAVYY —
alpine/build-rootfs (C% %X~ YU 7K build image & [9.7.1. 7—hO—%—%EILRT 3,
TEILR U7 imx-boot armadillo x2 ZFAHL X,

VPU ¥ NPU AT 2%HEIE. 78.3. VPU ¥ NPU ZERAT %, THEULK imx_lib.img
HHEAAD T,

[PC ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
——firmware ~/at-imxlibpackage/imx_Lib. img

: (AR

[PC ~/build-rootfs-[VERSION]]$ ls baseos-x2ximg

baseos-x2-[VERSION]. img

ATDE (C microSD h— RZ#EHELUFE T, FULIE 422 BWOANUAET/N\A ADERH, =5
ZlcLTLIEE W,

3. microSD h— ROFNA REL%ZHERLET

[ATDE ~1$ Lls /dev/sd?

/dev/sda /dev/sdb

[ATDE ~1$ sudo fdisk -l /dev/sdb

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

1 (EBR)

4. microSD h—RkNY VY hEnTWBHEE., 7YY IVMULET,

[ATDE ~]$ mount

1 (&8)

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

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dnask=0077, codepage=cp437, iocharset

=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhe lper=udisks)
[ATDE ~1$ sudo umount /dev/sdbl

9.197 B&#IVY Y &z microSD h—RDOF7IO vV bk

5, 7=rTARTAAXA—IDEZIAH

[PC ~1$ sudo dd if="/build-rootfs-[VERSION]/baseos—-x2-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

microSD H—RDHEEEICH LD XITH. EZIAHCIE 5 PEREHNMND T,

microSD A—RD/IX—F 4« V3 VIBRIZRD LS ICE>TWET,
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% 9.11 microSD Hh—RD/X—F 1 > 3 VB

AN A7€y bk B4 X Bl

7__

7q

2

3

>

- 0 10MiB J—hO—%—

1 10MiB 300MiB AB7Yy7TF—hDABEN—FT13aY
2 310MiB 300MiB AB7Yy7TF—hOBE/N—T1> 3>
3 610MiB 50MiB O7AN—=FT4> 3>

4 660MiB 200MiB 77—LUx7

5 860MiB %D FIVT—=avRAN—=T1¥ay

gdisk THERIDERDLIICBED TT,

Partition table scan
MBR: protective
BSD: not present
APM: not present
GPT: present

1 20480
2 634880
3 1249280
4 1351680
5 1761280

Number Start (sector)

First usable sector is 34,
Partitions will be aligned on 2048-sector boundaries
Total free space is 20446 sectors (10.0 MiB)

[PC 1% sudo gdisk -l /dev/mmcblk1
GPT fdisk (gdisk) version 1.0.8

Found valid GPT with protective MBR; using GPT.

Disk /dev/mmcblk1: 15319040 sectors, 7.3 GiB

Sector size (logical/physical): 512/512 bytes

Disk identifier (GUID): 309AD967-470D-4FB2-835E-7963578102A4
Partition table holds up to 128 entries

Main partition table begins at sector 2 and ends at sector 33
last usable sector is 15319006

End (sector) Size Code Name

634879  300.0 MiB 8300 rootfs 0
1249279  300.0 MiB 8300 rootfs_1
1351679  50.0 MiB 8300 Llogs
1761279  200.0 MiB 8300 firm

15319006 6.5 GiB 8300 app

9.8.2. SD 77—k~ DE1T

M98.1. 7= h T« RV DER) TERULET— T RIODNSEEBT 2AEZHHALET,

1. Armadillo-X2 I[CEBRZH/RAT BRI, 7— T 1 X7%Z CONI(SD A >F—T7 z—X)ICHBAL
£Y, Ffeo P1Iv =%y 3—MSDT—MCRE)LET,

2. BREBALZT,

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

DDRINFO: start DRAM init
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DDRINFO: DRAM rate 4000MTS

DDRINFO:ddrphy calibration done

DDRINFO: ddrmix config done

Normal Boot

Trying to boot from BOOTROM

image offset 0x8000, pagesize 0x200, ivt offset 0x0
NOTICE: BL31: v2.4(release):2020.04-at10-0-ge26bfd065
NOTICE: BL31: Built : 10:54:50, Jan 19 2023

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

CPU: i.MX8MP[8] rev1.1 1600 MHz (running at 1200 MHz)

CPU: Industrial temperature grade (-40C to 105C) at 47C

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... *%x Warning - bad CRC, using default environment

In: serial
Out: serial
Err: serial

Bui ldInfo:
- ATF e26bfd0
- U-Boot 2020.04-at11

reset cause: normal reboot

switch to partitions #0, OK

mmcl is current device

flash target is MMC:1

Net:

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

Fastboot: Normal

Saving Environment to MMC... Writing to redundant MMC(1)... OK
Normal Boot

Hit any key to stop autoboot: 0

u-boot=>

3. 7=hFARI LD Linux h—XRILZEEBLE T,

u-boot=> boot

9.9. Armadillo DY 7 kU = 7 OFJHA{L

microSD 71— R%{FE L. Armadillo Base OS OBt Z TR E T,

HH L ZET>TH. 77—LT 7 /=T« ¥ 3> (mmcblk2p4) izZEE
ENFEF A, HENREDLONZIBERE., 77—LTx7HHLL WS
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&, LT, S 183.VPU» NPU ZEMAT 21 ZZEICLTHD
—EEETAHL TSV,

99.1. 1V AN—=ILT ¢ AU DIEEL
AVAN=ILT 4 RAVE_DDEENH D ET :

S Y AN=ILT 1RV, Armadillo-X2 41 YA S—=I)LT 4 R A4 X =3 [https://
armadillo.atmark-techno.com/resources/software/armadillo-x2/disc-image] C &% 5 1ZZ®0
’f)(—\/\\'?‘jo

- FENTT U Armadillo-X2 #0 0—>9 3 DA VYA N—=ILT 4 X7,
99.1.1. gHA{tA > A b—ILFT ¢ XU DYERK
1. 512 MB Bl E®D microSD h— RZFHEEL TLIZE L\,

2. BEDA VAN =T 1 RI7A A=V FERT BHEE. Armadillo-X2 1 VA ~=I)LT 1 X7
4 X — 3 [https://armadillo.atmark-techno.com/resources/software/armadillo-x2/disc-
image] »5 TArmadillo Base OS; #% 7 >YO—RULTLEE L,

r9.7. Armadilo DY 7 h oz 7%2EIRT D) TEILRUIEAA=—I%FERULTAIVYAN=IL
T4 RV EERUEWGEEIE. UTOAVYY REERTLT A VAN =T A RITAX—=I%E
BRULTLEEW,

[ATDE ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
——firmware ~/at-imxLlibpackage/imx_Llib. img

1 (&)

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

baseos-x2-[VERSION]. img

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

OX Y RDERTMNET I S &, baseos-x2-[VERSION]-installer.img &WS 7 71 JLHMER S 1
TWEITDT, IE5&2FERALTLIZEL,

3. ATDE [ microSD Z1—RZ#Ei#HmLU XTI, FUIE 1422 WMOAURIET/\A ADER) 25
ZlcLTLIEE W,

4. microSD h—RODF/N\NA RAZ%=ERUVET

[ATDE ~1$ Lls /dev/sd?

/dev/sda /dev/sdb

[ATDE ~1$ sudo fdisk -l /dev/sdb

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

: (BB8)

5. microSD A—KMBY¥ TV hEINTWBIGEE., 7N IYRULET,

[ATDE ~J$ mount
: (BB8)
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/dev/sdb1 on /media/52E6-5897 type ext?2

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dnask=0077, codepage=cp437, iocharset

=utf8, shortname=mixed, showexec, utf8, f lush, errors=remount-ro, uhe lper=udisks)
[ATDE ~]$ sudo umount /dev/sdbl

6. ¥o>O—RUEZ7Z71IEERU. img 7 7 J)L% microSD 1—RICEZRAATL I,

Linux PC @84, LUTO &SI microSD h— RICEZAD I ENTEET,

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

/. Windows D&, TV R T7O—F—FTZip 770ILH 5 img 771 ILZBXDH U,

'Win32 Disk Imager; 7% E%ZHEALU T microSD I— RICEZERAD I EMNTEEXT,
9.9.1.2. AHEMET Ul Armadillo 20 0—>9 244 YA M=)LT 1 T D{ERX
1.

microSD H— RZHEEL TLEE W, Armadillo-X2 ICA YA R—ILENTBY 7 oz 7% 1

E—ULEITDT. BEICL>TECBULDNI—RKDNBRETT,

LA Y AN =T A7 ZR—RELEIDT, 9.9.1.1. LA Y A M —ILT 1 X7 DIE
B TEIRULESD h—RZFERTEEITH. ARSNTOLWRIFNIEIRDORT v 7 TEERIIC

YovaO—KRanxd,
abos-ctrl make-installer 257U T & W

[armadillo ~“]# abos-ctrl make-installer
It looks Like your SD card does not contain an installer image

WARNING: it will overwrite your sd cardl!!

y
Downloading installer image

Dload Upload Total Spent Left Speed

Writing baseos-x2-installer-3.15.4-at.6.img to SD card (442M)
439353344 bytes (439 MB, 419 MiB) copied, 134 s, 3.3 MB/s
42140 records in

421+0 records out

441450496 bytes (441 MB, 421 MiB) copied, 134.685 s, 3.3 MB/s
Verifying written image is correct

436207616 bytes (436 MB, 416 MiB) copied, 46 s, 9.5 MB/s
421+0 records in

42140 records out

441450496 bytes (441 MB, 421 MiB) copied, 46.8462 s, 9.4 MB/s
Checking and growing installer main partition

GPT data structures destroyed! You may now partition the disk using fdisk or
other utilities.

Setting name!

partNum is 0

The operation has completed successfully.

Download base SD card image from https://armadillo.atmark-techno.com (T200MB) ? [y/N]

% Total % Received % Xferd Average Speed Time Time Time Current
Dload Upload Total Spent Left Speed

100 167M 100 167M 0 0 104M 0 0:00:01 0:00:01 ——:——:—— 104M

% Total % Received % Xferd Average Speed Time Time Time Current

100 70 100 70 0 0 144 0 —-:——:—— ——i——:1—— —-:1--:1—— 1458
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e2fsck 1.46.4 (18-Aug-2021)

Pass 1: Checking inodes, blocks, and sizes

Pass 2: Checking directory structure

Pass 3: Checking directory connectivity

Pass 4: Checking reference counts

Pass 5: Checking group summary information

rootfs 0: 2822/102400 files (0.5% non-contiguous), 352391/409600 blocks
(1/1) Installing e2fsprogs-extra (1.46.4-r0)

Executing busybox-1.34.1-rb. trigger

0K: 202 MiB in 197 packages

resize2fs 1.46.4 (18-Aug-2021)

Resizing the filesystem on /dev/mmcblklpl to 15547884 (1k) blocks.
The filesystem on /dev/mmcblkipl is now 15547884 (1k) blocks Llong.

Currently booted on /dev/mmcblk2p1

Copying boot image

Copying rootfs

301989888 bytes (302 MB, 288 MiB) copied, 10 s, 30.1 MB/s
300+0 records in

300+0 records out

314572800 bytes (315 MB, 300 MiB) copied, 10.3915 s, 30.3 MB/s
Copying /opt/firmware filesystem

Copying appfs

At subvol app/snapshots/volumes

At subvol app/snapshots/boot volumes

At subvol app/snapshots/boot containers storage

Cleaning up and syncing changes to disk...

Installer updated successfully!

992. A VAM—IT1 AV ZERT S
1. JP1 Yy /=% 3—K(SD 7—K~ITEE) L. microSD 1—R%Z CONT ICEBALEY,
2. BRZEATZE, 1 HEEETeMMCOY 7 8T 2 7 DPERENTETLET,
3. BT ITZEBRMINEKT (LEDA HSELT. TV —JLIT reboot: Power down H¥FR7R).
4. BRZEROAL. HtWTIPT v > /8—& microSD A—RZHN L TS,
5 10¥ULF>THSBUERZAND & #OEERFERURREICED XTI,

9.10. Armadilo DY 7 bz 727 v 7T7—K9 %

Armadillo-X2 Tld. FF - && - BRFNZNICELVLIEROY 7 N0 77y 77— NAEZRE
LTWET, KETIE. #FNZFhhoOY I 77y ITF—MAEICOWTERRHALET,

VIO PPy TTF—REREITBZY T U7 OBREPMHER. BEICOWTIE T12. VT ho 7
ik Z2ZRUL TSV,

9.10.1. SWU M X—Y & &

Armadillo Base OS TIXY 7 h D77 v 7TF—RDz®HIc OS YAV T FHEEIKINT Dbl SWU
EWVWSA A=V EFENET,

SWU « X — [ swupdate (https://sbabic.github.io/swupdate/swupdate.html) c &k > T
Armadillo Base OS L THEEE 1 Y AN —=ILAETENET, SWU 1 X—I% Armadillo ICEriXT %

190


https://sbabic.github.io/swupdate/swupdate.html

Armadillo-X2 #&~¥ =27 )L Howto

e DITER. AEPRAICEDE TRABTEZATELTVWET, AIZIE. USB XEUHSHEARSD,
DY —N—HhSFTO0-RF B hawkBit EWS Web 7 7 Tr—2a v aES5EETT,

9.10.2. SWU 1 X— I DYERK

SWU A X—IDERLICIE. mkswu EWSY—)LEFEWVWET,

mkswu ICEEND mkswu ZE{TT2E, 7Y ITTF—MRRPN—I 3 VEDBHREZELEH L . desc
T771INICEFEFNZHRZIBEREITLUTAX—=—IZED EITET,

HLU<IE T9.10.6. mkswu @ desc 771 J)L) ZBEICLTLEE L,

1. mkswu QS

[ATDE ~1$ sudo apt update && sudo apt install mkswu

AVAR=IBEHFDEZEIF. UTOAYY REETUBRBFIIRNDEFZIT> TLEE L,

[ATDE ~]$ sudo apt update &% sudo apt upgrade

git ONN=I 357y FTF—KF2HE. mkswu —-import T
EfE>TWedy 747 20—RKRULTLEEE LY,

[ATDE ~/swupdate-mkimage]$ mkswu —-import

AV T4 0774 %FH LZE L7 : /home/atmark/swupdate-mkimage/
mkswu, conf

/home/atmark/swupdate-mk image/mkswu.conf WAV T4 T T 7ML EF
D%

/home/atmark/mkswu ICJE—L X9,

mkdir: 4 L% MY ’/home/atmark/mkswu’ Z{ERL £ L7

" /home/atmark/swupdate-mk image/swupdate. key’ -> ’ /home/atmark/
mkswu/swupdate. key’

" /home/atmark/swupdate-mk image/swupdate. pem’ -> ’ /home/atmark/
mkswu/swupdate. pem’

/home/atmark/swupdate-mkimage/mkswu.conf DAV 74 7774 )%
/home/atmark/mkswu/mkswu. conf (COAE—L ZF L 7=,

mkswu TA A—JERERLTHOSEIDT A LY M) EBELTLEIL,

2. BRMICITORE
mkswu ——init ZRITUTRVPRADDEEAHRDAA-—JZERUET, FLT 2L, swu
Ny T—I%ZBRT BHICFERLET,

BEICAFIEZT>TWBIEES, BEYILIZ Y 77— MEEETSHRBIIHD FEA. BETF vV
77— Z2175RICIE. Armadillo ICECE U e AFRBICHINT 2B TT v 77— Z2{TWX
TDOT., [9.10.6. mkswu @ desc 771y Z#SEICLTLIEEW,

[ATDE ~1$ mkswu —--init
mkdir: 4 L% MU ’/home/atmark/mkswu’ Z{ERX L F L7
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AV 7407740 EEBHFLE LA : /home/atmark/mkswu/mkswu. conf

ZFBEZE D Common name % AJJ LT < 72X Lv: [COMMON NAME] @
SEREDRD/ART— REANL LIV (4-1024 25) O

SFEAZ RO/ T — K (FEER)

Generating an EC private key

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

Ty TE— R A—VEESLELETH? (Vy) ©

Ty RT—O050 IR LA A—SEA VA M—LTREICLETH? (V/n) O
root /XA 77— K (5]

root /N2 7 — K (FEER

atmark 1—H D/ T— K (ZOBEETHYY hEOv s LET) : O

atmark 1—H D/ T — R (FEER

Base0S 4 X —< M armadil lo. atmark-techno. com H—/NN—MS5DEEFT Y TTF— M ETWVWETH?
/N @

/home/atmark/mkswu/initial_setup.swu Z/ER L F L7=,

”/home/atmark/mkswu/initial setup.swu” ZFDFEFEFIIENTEETH
EVa2-I)EBMLTAA—C2BEBETZHEEIEROITY FTER LTI WL :
mkswu ”/home/atmark/mkswu/initial setup.desc” [ftEdD.desc 7 7 1 JL]

AVAN=IEIE, COT1AL I M) ZEHIBRLAEVWEIITSERELTLEIWN,
BAEKXD EFHIAT Y TT—MIFT/INA AD /etc/swupdate. pem
EBELAVWEA VAN —ILTERLAYET,

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

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

COMMON_NAME [CIZEEBE$ED Tcommon name; & U TEHPEEANINSZ LS
BEDEAMEANDTLTLIZS W,

AR ZRETDZ/NATL—XZ 2BAHLET,

EBBBICDWT) ZSEICLTLLEEIL,
PYNIY—0TFT0 /D7y IF—rE2AVAN=)LULEBEWEEIE Tnt ZAHULEY,
root O/XXAT—KZ 2B AHDULET,

atmark 1—#—0/{ZT—RE 2EAHNLET, ALAHNLBWNSERI—Y—%D0
VES

BE)7 Y 77— Z2EHOXRKXTEHET, 2T Ty) ZANd e, EHMICT v K
70 /DY —N=n57v 77— ~NOBEEZERL. BBNICA YA M—=ILUET,

© 6060 06 ©

AN RS

sSWU 1M X—YBERZEBSTZEEIC Tyy ZANUET, F#MlE 79.10.9. SWUpdate

v

7_.

O ERLE771ILEERUET, "swupdate.aes-key) (BESIEDBEICOMEBINET,

CDAA=VRBAEA VA M—I)LBEOERRZE > T, fFRLcREEI—T—D/XT—R
ELXT,

E8

A VRAN=IEICOAY T 47D nkswu, conf EFED  swupdate. * ZR< SHVWESICLTLIEE L,

CDAARX=IICMODEELANNET T, 1D /usr/share/mkswu/
examples/ T« L7 MU ICHB.desc 771l 19.10.6. mkswu
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D desc 771y ZSEICLT, UTOHIDOLSICEU swu I
W< DHD.desc A ADHXT,

B Z (£, openssh #EMICLET,

[ATDE ~/mkswul$ cp -rv /usr/share/mkswu/examples/enable sshdx .
D (&])
" Jusr/share/mkswu/examp les/enable sshd/root/. ssh/
authorized keys’

-> ’./enable sshd/root/.ssh/authorized keys
" Jusr/share/mkswu/examples/enable_sshd.desc’ -> ’./
enable sshd.desc’
[ATDE ~/mkswul$ cp ~/.ssh/id_rsa.pub ¥

enable sshd/root/.ssh/authorized keys

[ATDE ~/mkswul$ mkswu initial setup.desc enable sshd.desc
enable_sshd.desc Z#fEAIAHF L7,
initial setup.swu Z{ER L £ L7,

3. AX=IDAVAL—=)
M9.103. A X=YDAYRAK=)b) ZZEIC, FRUcAX =V AV AM=)LULTLIEZE W,
4. REUEDT v 77—k

REED 7 v 77— MMIERL U TcAERRSE = £ U T Armadillo-X2 @ SWU 1 X —3JZ R L
ESERS

.desc 7714 ILDRNBIE /usr/share/mkswu/examples/ DT« L7 k¥ 79.10.6. mkswu D
desc 770y ZSZlCLTLEEL,

9.103. A A=Y DAYA =L

AARA=I A VAN TZAEEUVTATIKRT LSBAENGDEFT, HUL. ERRLI SWU «
X—=I DA VA M=)LICEKKT Zi5E1E. 79.10.4. swupdate NI S —9 2HEDT, EEBEL LI,

- USBXEUXIFSD A— RN SDOBEEI VXA N—)L

Armadillo-X2 Ic USB XEY g 2 BE8MNICT Y 77— MDBREDFT, 7V 7T75—MNRT
#I1C Armadillo-X2 [FBEE TBREE# L X,

USBXEUPSDAH—RZVvfat b L< @ ext4 EXTT7A—T v b U, B LTcswu D7 71 )L
ZTALIRNVEESTICEBEL T EE L,

ATDE £ USB XEY /microSD 1— R®D/X—F « ¥ 3 >V =/ER -
T74—~NXv NI BAE

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

[ATDE ~/mkswul$ df -h
Filesystem Size Used Avail Use% Mounted on
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o (&%)

/dev/sdal 156G 5.6G 9.1G 39% /media/USBDRIVE ‘]
[ATDE ~/mkswul$ cp initial setup.swu /media/USBDRIVE/ (2
[ATDE ~/mkswul$ umount /media/USBDRIVE ©

USBXEUNNYTY RENTWBIGAZERLE I,
77’()[/%] E’-bi?‘o

/media/USBDRIVE 27 YOV MUEYT, IV RETRICUSB XEUZRDOALTLE
LY,

IS5 —miHE. /var/log/message ICRESINE T, FIZIE. >V —IL THRADEE > e X —
VDIT—%E"KRRULET :

00

[armadillo “]# tail /var/log/messages

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

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

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

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

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

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

Q@ FELREE-STXAvE—3,
- AEEBEEBENSAA—IDA VA N=)L (FF)

USB XE YU microSD A1— RZEDAFELEREEDIL— LT LT M ULIAIC swu 4 XA—I &R
FLT, A X=YDAYAM=ILZTWET, L—TFTa LI NIVICRFEITZEEE 7Y TT— K
MNMTonFEIT DT, /var/log/messages ZHERL T2 L,

BUF AR REB Y /dev/mmeblk1p1 (microSD 1—R) & U TREINIIBEIC. 1 X—=ID
AVAM=ILETSHTI,

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

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

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

[INFO ] : SWUPDATE started : Software Update started !

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

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

Killed

DTN AA=I DAV A N—)L (FEh)

SWUARXR—=VZETTTH—N—ICFYTO—RULT, 1 A=Y DAVAR=ILETVWET, UT
I&. http://server/initial_setup.swu DA XA —I %A1 VA M—=I)LT BHITI,

[armadillo ~J# swupdate -d '-u http://server/initial_setup.swu
SWUpdate vb5f2d8be-dirty
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Killed

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

[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision at1l

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

[INFO ] : SWUPDATE started : Software Update started !

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

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

- Dz 7Y N—DSDOERNZEER A VAN

swupdate-url #ZEMIC LS. BENICF v I ULTAYAM=ILUEYT, A TRIRY—ERDE
MMEbE A SV T DEREDEITT,

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

[armadillo ~]# persist file /etc/runlevels/default/swupdate-url (2]
[armadillo 1t

[armadillo ~J# echo ’schedule="0 tomorrow
[armadillo “1# echo 'rdelay="21600"" >> /etc/conf.d/swupdate-url (4)
[armadillo ~1# persist file /etc/swupdate.watch /etc/conf.d/swupdate-url (5]

echo https://download. atmark-techno.com/armadillo-x2/image/baseos—x2-latest. swu ¥

> /etc/swupdate.watch (3]
"% /Jetc/conf.d/swupdate-url

0 000

swupdate-url T —EXEZBHLE T,
Y—ERDEMLERELET,

AX=IDURL ZEFRLE T, —fTTEICAA—IDURL ZRET S ENTE. BHITIC
AA—JDURLZRET B ENTERT,

FIVIVPAVAN—IDRT V21— I)LERELEXT,
EEUIRE7 7AILEREFLEX T,

USB XEUMNSDF7 v 77— ERAKKIC. A7 &/var/log/messages ICRFEINE T,

initial_setup @1 X —I ZERL DRI /usr/share/mkswu/examp les/
enable_swupdate url.desc ZANDEBMICT DI EMNTEXT,

=

- hawkBit ZERULcBE 1~ XA k=)L

hawkBit T Armadillo-X2 Z8EHAEEEL 7Y IT—rIBD2ENTEZET, M9.10.5. hawkBit
Y—NN—hSEHD Armadillo ICERET D) Z5EICLTLIEEI U,

9.10.4. swupdate IS5 —9 255 DL

SWU A X—=3I DA A M—=)LEIEIX. 9.10.1. SWU 4 X =Y &F) TRz & SIC swupdate HY
EITUE T, mkswu TERR U SWU A4 X—Y DRBENBYI THEM-T2D. HBWE ANL—IDZE
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ERENFTELTWEDTZHE. W OHNDIEHT swupdate D1 >V A N—)LEMENKET D &
HDFET, 1V AM—ILICKET B &, swupdate (& /var/log/messages ICTZ—Xvt&—IDOY
ZHRUEIODT, T7—RXRyvte—IZRDE T7—OARRE - RALZHND £,

IZ—DRACEIR. I7—AyvE—IEIT7—DREEIUORNAEZEL Ui FAQ R— (https://
armadillo.atmark-techno.com/fag/swupdate-troubleshooting-abos) ZZAF U TWE 9, SWU
A=IDA YA KN=)LICKRBU THWEDN DD SBNWEEZE, 2D FAQ R—IYZ BRI,
9.10.5. hawkBit " —/N\—H 5 EE D Armadillo ICECE T 5

hawkBit % —/\—£FIFIT % T & THE®D Armadilo DY 7 R I 1 PEEEHTT v 7F— RT3 2
ENTEET,

FEIFRDEHSD TI,
1. AVTFEBEO%(HE

Docker Z#Ff|Fd 2 & BICH —/N\—ZEFTEZEJ, Docker DEfFICDWTIE https://
docs.docker.com/get-docker/ 2R UL T f2E L\,

Docker D¥EENTES, BHICELE TV T FOREEZTVWET,
. ATDE D&
- apt update && apt install mkswu TEREFD/IN—I a3 Vv HREZRLTLEEIL,

- R—MEREEEBETT, —FHI VTG 7OFZ2FERALLBWVESEE 8080, TLS ZES
FElE 443 ZEaE L TS L,

vmware Z{ES155E vmware @ NAT E—RDXRY D=7 %FRALTWBREYY Y E
T Web U —/N\%Z#BT % [https://kb.vmware.com/s/article/20069557lang=ja] x—3/
HESEICLTLEE L,

- IRARPCOIPZRLRAZEZTENWTLEE L,
- ATDE DI DBE

- Armadillo-X2 F & B Y — JL [https://armadillo.atmark-techno.com/resources/
software/armadillo-x2/tools] 5 "Hawkbit docker-compose A> 7571 =% > 0O—
RUTEBRULTLKEEEW, ZDIBE. BUTIC /usr/share/mkswu/hawkbit-compose % {5 &
ICEALEDT ALK EULTR-TLES U,

- docker B7 V7 ERATEBIRANR—LP TP RLAZEZTEWVWTLLE W,
2. hawkBit ¥ —/\— D %
/usr/share/mkswu/hawkbit-compose/setup container.sh Z5E{7L T, BEICEZTLEE LY,
BUFICR®ER (TLS ZB/#IcLaW) TRANEDHZEE. TLS ZBMIC LIcHBEDFZRLUET,
setup container.sh Z—EE{TULBEIIXT—YDT L7 hUI[C$H S setup container.sh D

VY I2RITLUT A—T—DEBMEFEDA T a VvEEZITOIEHTEXT, Filid —-help
ZZEICLTLRRE W,

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh
docker-compose DEXET 7 M)V & hawkBit DF—F % EZIRELE TN ? [/home/atmark/hawkbit-
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compose] (1)
setup container.sh ~®M ') > 2 % /home/atmark/hawkbit-compose (Z¥EY £7,
docker y—ERICEMTEFHATLRE, sudo THEI—EHLZFT,

[sudo] atmark /XX —K: (2]
OK!

Hawkbit admin user name [admin] (3]

admin 1—#—n/z7—F: @

NRT—REBAALTLEI L

EBMOBEBATHY Y hOLI—H—%—L4 (BIcTseEmMLEEA) O

hawkBit @ ldevice] 1—H—%BHLETH? (BBHEHEA) [V/n] O

device 1 —H—mD/AXT7—K:

NRT7—REBAALTLEI L

hawkBit @ Imkswu] 1—H#—%BELETA? (swudF7y 7O—KE) [Y/n] @
1—H—lO—AT Y FOERESAETA? (VR P—LERERTIE) [V/n] O
mkswu 1—H—@D/IXT—R:

NZT7—REBAALTLEI L

Setup TLS reverse proxy? [y/N] ©

aAVTFFDHRENTT LEF L, docker-compose AY Y RTIAVTFFDEEBATRETT,
/home/atmark/hawkbit-compose/setup container.sh #EBEUEITT B LR EDLTEATRETT,
hawkBit 2>+ aEELETA? [Y/n] O

Creating network “hawkbit-compose default” with the default driver

Pulling mysql (mysql:5.7)...

D (&)
Creating hawkbit-compose hawkbit 1 ... done
Creating hawkbit-compose mysql 1 ... done

9.198 hawkBit > 77D TLS KL DIFSE (TR KA) DETHI
AYTFFDAV T4 L—a3 >V ETF—IR—RADBHAZRELET,
docker DERFEIC K > T sudo MAEBRIZEHH D F T,
admin 1—%—D1—%—ZZANLET,
admin 21— —D/XXAT—RZZEANDULET,
EBMO1I—F—HRERIZRICEBMTEXT,

examp les/hawkbit register.desc T armadillo Z&ZF T 2B EICE> THEWTLEE L,
SEAIE T9.10.5.2. SWU T hawkBit #&89 %, #Z&&lcLTLEE W,

hawkbit push update T7 v 77— k% CLI TIRSH\BEIE. Yl ZANLTLLEE W, SHlIE
M9.10.5.1. hawkBit ® 7 v 77— &% CLI TiT51 ZSBRLTLLZE W,

hawkbit push update T7 v 77— KNZETITBHEEIE. Y1 ZAAL TSI,
ZITE http TTRAMDIAYTFZERTHDT, Ny OXXTEHFTT,
VT ZEEBLET. ML HD S5 <IP>8080 TF V£ AAREIED £

00 © 06000 O

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh

docker—-compose DEXET 7 M)V & hawkBit DF—F % EZIRELE TN ? [/home/atmark/hawkbit-
compose]

setup_container.sh ~MD!) >~ 2 % /home/atmark/hawkbit-compose IC{FY) 7,

docker H—ERICEHKTEFEATLK, sudo THEI—EHLZFT,

0K!
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Hawkbit admin user name [admin]

admin 1 —%—®M/XA 77— RK:

NZAT—REBAALTLEIL:

IRAT—RKHI—BLEHA,

admin 2 —H—@D/XAT7—K:

INRAT—RZBAALTLEIW

EBMOEBAT AT Y bDI—HY—F—L (TIZTZEEIMLEEA)

hawkBit @ ldevice] 1—H—%ZEHKL £3H? (BEEHKA) [Y/n]

device A —H—D/XX T — I\":

INAT—REBAALTLES

hawkBit & Tmkswu] 2 —4— 7& ﬁt,i@'z‘)\’? (swwd7wv7O—RKE) [Y/n]
A—HF—IlO—LT7O NOEREEZEFITHI? (A VA M—ILEREHIT &) [Y/n]
mkswu 1 —H—D/RAT—K:

INZAT—RZBAALTLEIW

Setup TLS reverse proxy? [y/N] y @

lighttpd P EEIFR T, UN—X7OFVEREEHEELTVWET,

lighthttpd H—E X &fEIELETA? [Y/n] O

Synchronizing state of lighttpd.service with SysV service script with /lib/systemd/systemd-
sysv-install.

Executing: /lib/systemd/systemd-sysv-install disable lighttpd

Removed /etc/systemd/system/multi-user. target.wants/Lighttpd. service.
YIN—Z7OF T DREICGEAEZED domain name BUHETT,

D domain ZFCDFEETNAADNSLT IV EATEBZRICLTLEI,
Bl Z (£, https://hawkbit.domain.tld T7 42X L7 S hawkbit.domain. tld,
https://10.1.1.1 TL7/&5 10.1.1.1 [TLTLEIW

SEBHZ D domain name: 10.1.1.1 ©

SIRRZDEWHREZIEETIHNENHY £, Let’s encrypt ZFERT 2H54E.
CDEIFFLWEIRAESrERINDETLMERAINARVDT, T7 U N D&
DEFICLTHLLZEDTEET, Let's encrypt ZFH LAWVEA.
BECEICHAEZFH L TR EP’REFELTY,
SEREOAMERAMARIIC LETr? [3650] O

DSATV MNDTLS R ARET B7DICCANMETY,

BLOADTFAINNRR (BICTBEHSA 7Y TS REEENCAYEYT) [1O
Y—NN—HEES Y —2y MIT IV EATaEETHNIEL, Let’s Encrypt DIEERE
ERETDBIENTEEYT, TS~ADAEEZEKLET,

https://letsencrypt. org/documents/LE-SA-v1.2-November-15-2017. pdf

certbot AVFFAERELETA? [y/N] O

/home/atmark/hawkbit-compose/data/nginx_certs/proxy.crt % /usr/local/share/ca-
certificates/ ICOE—LT. update-ca-certificates #E{TTI2NENHY T,
ZDbasebd TTO— KE N/ —% examples/hawkbit register.sh M

SSL_CA BASE64 ICIEET 2 FIEBNHEINZE T,

LS@tLS1CRUdJT iBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LekNDQVNHZOF3SUJBZO LVQTBYyZOcwcTJF
SFNnampmb@tUZWg3aG laSVVVdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEABMVVFQXd3SUTUQXVN
UzR4TGpFdOhoY@5Nak L3TXpJMUTEVXhOVFUOV2h j Tk16SXdNek L5TURVeApOVFUOV2pBVE1SRXAE
d1LEVLFRRERBZ3hNQzR4TGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXRTNNND LBdOVICKEWSUFC
SDFFREhBN3NOT LFJUDLTd Lh LUnNmWj L2dVVFWKRKMVE2TzV iR LV2RTh4U jUwU LBCLzN la jMzd@VI
NEoKYmZgb296bEpXaEx LSG5SbGZsaHEXVD LKdmbTa LV6Q LINQ jBHQTFVZERNUVACQ LFBUMYvSkdT
dkVJek5xZ2JMNQpQamY2VGRpSk TEQWZCZO5WSFNNRUAEQVdnQ LFBUmYvSkdTdkVJek5xZ2JMNVBg
ZjZUZGLKTURBUEJNT LZIUk1CCkFmOEVCVEFEQVFILO1Bb0dDQ3FHUOO@OUJBTUNBMGABTUVVQO LD
Nis3ZzJ LZk1SRX LORVkSWDhDNC8vUEwWTUTkKWU LGZHUXVFZ iUEZrS LVOSUFpRUE4bm1VSnVQSF Lz
SHg2N2E r ZFRWSXZ1QmJUSG1KbWd6dU L3bTJ2RXppRnZRPQ0tLS@tLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @
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Let’s encrypt DFREIEE TR L/ZWEAIC setup container.sh Z--letsencrypt TETLTLIEIW,

aAVTFFDHREHNTT LFE L, docker-compose AY Y RTIAVTFFTDEEATRETT,

/home/atmark/hawkbit-compose/setup container.sh B UEITT B LR EDLTEATLRETT,
hawkBit JA > F+&=&EELZIHN? [Y/n]

00

O ©6 ©

9.199 hawkBit a5 7F® TLS % b OIFEDETHI

SEIE TLS ZBMIcTHDT, Tys ZANDULET,
lighttpd T —EXDEE L TWBSSICEIMET, FELDT, FLEULET,

SFEAE D common name Z AN L TL £E W, ATDE DFE. /R— MERIXIC K > TR~
DIP7RLRATERUEIDTZEDFZ RLAZANULET, Let's encrypt ZERAT 255
ICIIANFENS TV EXAEER DNS ZA AL T LS W,

SFERZDOEMHEERELET. T 7AW MTIX 10 FICHR>TWET, Let’s encrypt %
FERTIHRICIEELNTVLWEREA,

7247 MUTIE X509 FEAE CREIZ £ 2 ENTEXRIN, ZOFITIRERL XL Ao

Let’s encrypt IC & ZEAAEZER TE X T, ATDE OEFEIEFNENS DT 7 L ANEH L L
DT, ZDBFITIEEALEE A

HOERMREIZFER LD T, Armadillo ICRET 2HENHDET, DIERAZDE
HWiE 19.10.56.2. SWU T hawkBit Z&#&I 51 ZZRUL TS W,

3. hawkBitANooQOv' 1 >~

YER U= T FHIc &k > T http: //<H—/"—D IP 7 KL X>:8080 H https://<H—/I"—DF7 R
LA>ICFZIERTDE, O VBEERNRRESNED,
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hawkBit Ul - Login X +

«— @] O & o https://10.1.1.1/Ul/log

Username*

admin

Password *

Eclipse Foundation : About Us | Contact Us | Donate | Governance Legal : Privacy Policy | Terms ot Use | Copyright Agent | Eclipse Public License | Legal Resources Copyright @ Eclipse
Foundation, Inc. All Rights Reserved.

TI7AIKTEROFZHO Y RTHTA Y TEXT,

I1—%— admin
AV SYESEN admin

4. Armadillo = Target [CE#%T 5
ERIOAZ21—H5 Deployment 22 Y w2 LT, Deployment DEIEICED £,
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Deployment Management

Deployment Filters ®x | Targets a+L,.”  Dfirib
Simple Filter Mame Do AE
¥ | res d @ 3 | akjsdk
R TAG simulatad? g © £
simulatads 0o o Z
simulatedid g o £
simulare o o B
simulatedis g @ [
cimulalecdl 7 1] o T}
simulatedd g = B
0 =}
Targel @ simulateds FE Distril
e Deails Descriplion  ATrG: » Detail
el ) s Contraller 1d @ sirmilareda -
= 08 e
ved Der 2 17 0ES7 ST 3020
Last poll ad Dec 2 17:08:37 KST 202 —
. F Iter b:II. :;:lllerd JE mhs ] P o1 ¥ - ] 18 =
Security token :09- 7874784 00 iy
Custoan Filter -

"+'"&# 2 ) w2 LT Target ZERR L £,

R LIz =Ty hEIU YOI T BE, TORA VIT "Security token<XFF>" ERREND
DT, <XFI>DERZEAXELXT,

XEUL<XFF)>% Armadillo @ /etc/swupdate.cfg ICERET % & Hawkbit NDEFEEFREEDY
B5ESICREDET,

5. Target Filter Z{ER 9 %
ERIOAZ a1 —m5"Target Filters"z= 2 Y v 2 LT, Target Filters OE®EICED £9,
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Target Filter Management

Custom Filter a

Name Created By Created Date Modified By Modified Date Auto assignment Delete

GONTEST demo, demo Tue Dec 1 05:41:19 KST 2020 demo, demo Tue Dec 1 05:41:19 KST 2020 none &

"+" &)y LTHRIC Target Filter ZEBLLE 9,

Target Filter Management 1
Custom Filters > Create Filter X

Name * Targets A

Query * (V] name =in= (target1, target2) ©

Controller ID Name Description Status | Created By Created Date Madified By Modified Date | =
2 target1 admin Tue Nov8 10:07-... admin
3 target2 admin Tue Nov 8 10:07.... admin Tue Nov 8 10:07:...

Filter name & 74 LY UV T &EE AN UL TRELZX T,
6. Software module /9 %

EfIOA =3 —H5"Upload"z% ') v 7 LT, Upload Management OEEICED £,
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Upload Management

Filter by type £ % Software Module Q+J
® Application Name Version Delete
®

|\
]

Software Module :
Details Description Logs Metadata

Vendor :
Type:
Assignment type :

"+"%Z %2 ') w7 LT Software module Z{ER L £, type (Zid OS/Application. version (&
EFROXFINZEELET,

7. swu/X\wo—I%7F7 v 7O—KUL T Software module ICBEER T3

FA2ERL U 1z Software module %3&IRU T, /\1 T+ b N /iRRET. "Upload File"R% > %
Vv 09BN 7rAINERSZy 7y RROY LTy 7O0—-RULET,

Upload Management I
Filter by type #¥ % Software Module Q+. Artifact Details of os_update:1.10 P
@ Application Name Version Delete File name Size(B) Last modified date Action
eos 123 qwe @ Jinux swu 57,569 WedDec217:33.. @ |
os_update 1.10 o
& Upload sdf sdf @
[E4=}

Software Module : os_update:1.10

Details  Description  Logs  Metadata

Vendor :
Drop Files to upload

Type: 05

Assignment type : Firmware (FW/) Upload File

8. Distribution ZER L T Software module % B8E T 17 %
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ERID X Z 2 —Hh 5"Distribution"z= % ') v ¥ L T, Distribution Management QEE IC# D %
ED

Distributions Management

Filter by type £% % Distributions a+|
@ App(s) only Name Version Delete

® Os only

® 05 with app(s) akjsdk kjhskd T

full update

"+"Z 42w LT Distribution Z4E L £ 9, type ICI& OS/OSwithApp/Apps. version T
FEBEDOXFINEIEELE T,

204



Armadillo-X2 #&~¥ =27

Howto

Create new Distribution x
Select Type | OS with app(s) v
Name * full update
Version * 1.0.0
Description |

Required Migration Step

Save % Cancel

"Software module" MR+ VS5 FF2ERL U Tz Software # RS wv 2 LT, 1R U7z Distribution

DElckOyZULEY,
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[T Vkushima FRBESE PoC1 FEY. X &8 hawkBit Update Serve X @ swupdste - Software Updste fo. X | 4+
w

< C A RESNTLZLEE | 172.16.2.121:8080/U)/#distributions

Confirm Assignment

9. Rollout Z¥E LTy 77— NZF%BT 3
EROXZa1—h5"Rollout"z %Y v 2 LT, Rollout Management OEEICED £,

1IQVVINLII

Rollout Management

Rollouts
Status | Detalil status Groups | Targets | Actions

Name Distribution set tatt

Rollout3

"+"%# 1) w4 LT Rollout Z{EB L £,
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Create new Rollout

Name * Bugfix Total Targets : 20
| z0in Group 1
Distribution set * full update:1.0.0
Custom Target Filter * | 15 rgets A
Description
Action type *
® & Forced M Soft D Time Forced & Download Only
Start type *
) Manual (e Auto @ Scheduled
umber of Groups Advanced Group definitio
Generate the groups automatically with the specified thresholds.
Number of groups * | 4
Trigger threshold * 50 %
Error threshold * 50 o) % Count
Save x Cancel o

BEH B

Name EEOXFIERELEY,

Distribution Set SeR2MERL U 1z Distribution #2iR U F 9,

Custom Target Filter HR2ERL U = Target Filter Z:8IRUL £ T,

Action Type Ty ITT—RMLEBZEEDLS TSI ZRELET,

Forced/Soft: @& D7 v 77—k - Time Forced: 87
UreBRIETIC 7y 77—k 9% - Download only: %'
YO—ROHTS

Start Type Rollout DE{TZED L S ICHHZIHEHRELET,
Manual: 2 TCFETHIRT 2 - Auto: Target HhH5D/\—
NE— kTR T S - Scheduled: 3R ¥ - 12BN S BAEA
E

10. 7v 77—~ DIREBZHEET S

Rollout Management D EE® Detail Status T. & Rollout D7 v 77—~ DIREZHER TS
£9,

Py TITF—hREEE, PYTIT-IDERICTETI D ERBEICBDETT,
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9.10.5.1. hawkBit ®7 v 77— N EE% CLI TITS

—D2D7 Y TT— K Z2EET BICIF. hawkBit D Web Ul TREGZFIENRWVWDT CLI TITS52&T
MELCRITTERT,

P—NN—DEREDEEFETIE. "mkswuy OI—F—ZERT 2RENHD F£T, fEBRLL TLWERWEEIE
setup container.sh ——add-user mkswu TYEE L TL & U\,

1. hawkbit_push_update D3E474l

[ATDE ~/mkswul$ Lls enable sshd. swu (1)
enable sshd. swu

[ATDE ~/mkswul$ hawkbit push update —--help
Usage: /usr/bin/hawkbit push update [options] file. swu

rollout creation:
--no-rollout: only upload the file without creating a rollout (9
--new: create new rollout even if there already is an existing one (3
—-—failed: Apply rollout only to nodes that previously failed update ()

post action:
--start: start rollout immediately after creation 6

[ATDE ~/mkswul$ hawkbit push update --start enable sshd. swu (6,
Uploaded (or checked) image extra os.sshd 1 successfully
Created rollout extra os.sshd 1 successfully

Started extra os.sshd 1 successfully

ZOBITIEHSHUDER ST TUWS enable_sshd.swu % hawkBit [C&ESFUE I,

—no-rollout Z{#FSI15&IC SWU % Tdistribution; & U TEEFELET., 7 4L KT rollout
BEERUET, TARNT B TINAZADNEREFRINTWARITNIEL rollout DERBETERBULE T,

FU SWU T rollout ZZE{ERUCBEICTS—HEE T, H5—EERT DIBEEIE —-new &
ﬁj < < 7—(.-: é \l\o

(1]
(2
(3]
(4 —E rollout ZX%—k U T, Armadillo TREUBEICIEFEEULT/INA REFICHIGU T
rollout ZENE 95,

(5

(6

9.

EE U Tc rollout Z<EITLE T, CDATY 3 VICIFENMDERZF AT 2RLENHD XY,
A =M X TITSRTHITYT, RITHERIE Web Ul TRRENET,

10.5.2. SWU T hawkBit Z&i#%9 %

TINA ADEWEEIF. SWU Z—EfE> T armadillo ZBECEHFSEZ I ENTEXT,

P—N\—DHREDEFETIL. devicey DI—F—FERT DZHENH D £9, EBRL TLWRWEEIE
setup container.sh --add-user device TYERLL T IE & L\,

1.  hawkbit_register.desc T hawkBit ® B2 &% 175l

[ATDE ~]$ cd mkswu/
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[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/hawkbit register.* . (1)

[ATDE ~/mkswul$ vi hawkbit register.sh (2

#f Script configuration: edit this if required!

#f user given here must have CREATE TARGET, READ TARGET SECURITY TOKEN permissions
HAWKBIT USER=device

HAWKBIT_PASSWORD="CS=wC, zJmrQeeKT, 3" (3

HAWKBIT URL=https://10.1.1.1 @

HAWKBIT TENANT=default

#f set custom options for suricatta block or in general in the config

CUSTOM SWUPDATE SURICATTA CFG="" # e.g. "polldelay = 86400;”
CUSTOM_SWUPDATE_CFG=""

#f set to non-empty if server certificate is invalid

SSL _NO CHECK CERT=

I or set to cafile that must have been updated first

SSL_CAFILE=

#f ... or paste here base64 encoded crt content

SSL_CA BASEG4="
LS0tLST1CRUdJTiBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LakNDQVNHZOF3SUJBZO LVYTMvYXpNSHZ0
bFFnaFZnZDhIZWhMaEwxNm5BdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEdBMVVFQXd3SUTUQXVN
UzRATGpFdOhoY@5Nak L3TWpFNETEVTFNakV6V2h jTk16SXdNakUyTURVMQpNakV6V2pBVE1SRXdE
d1LEVLFRRERBZ3hNQzRATGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXR1NNND LBdOVICKEWSUFC
RFJGcnJVV3hHNnBHdAWVoe jRkRzVgYkVWTm5scHUwYXBHT 1c3UVBPYUF4cWp1ZzJWY jk2UHNScWJY
Sk8KbEFDVV020StaMHk3c LBgeDJHYnhDNms@czFHa LV6Q LUNQ jBHATFVZERNUVACQ LJtZzhxL2FV
OURRc3EVTGE1TgpaWFdk THROUmMNEQWZCZO5WSFNNRUJEQVdnQ LJtZzhxL2FVOURRC3EVTGETT LpY
V2RMdESSYORBUEJINT LZIUk1CCkFmOEVCVEFEQVFILO1Bb@dDQ3FHUOOOOUJBTUNBMGNBTUVRQO LB
ZTRCQOXKREpWZnFTQVARcVBGNTFmMjJvQkYKRmVBbV LGY2VBMU45dE8 rNOF pQXVVUEVTVGF xWjhH
UFYyRUg1UWdOMFRKS@5SckJDOE t pNkZWcF LkRUowYWc9PQotLS@tLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

# ... or add your own options if required
CURLOPT=-s

: (EH8)

[ATDE ~/mkswul$ cat hawkbit register.desc @
: (&8’)

swdesc_script hawkbit register.sh —-version extra_os. hawkbit 1

[ATDE ~/mkswul$ mkswu hawkbit register.desc @
hawkbit register.swu Z{ER L F L 7=,

[ATDE ~/mkswul$ mkswu initial setup.desc hawkbit register.desc (8,
hawkbit register.desc ZfHMAIAHF L7,
initial setup.swu Z{ERL F L7z,

hawkbit_register.sh & .desc 77 I)LZzAL YT LI MNJICOE—-ULE Y,
hawkbit_register.sh Z#&E L T, REZLHL X T,

hawkBit DEBEDEICAH U Tdevicey, 21— —DISAT—REZAHAULET, TDOFDICR
J—RFERALEBEWVWTLEE W,

hawkBit F—/\—® URL ZAAHULZE I,
TLS #EADOBZEIC. AV T HEROROIRAE%. base64 TAAULET,

0 000
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(6) hawkbit register.desc DFEZHEFZL £9, hawkbit _register.sh ZE{TI BT TT,
Q SWU ZfERK U <. initial_setup 9 Tl Y A M—=JLEAD Armadillo 1 VAN =L TEXT,

(8] F i3, initial_setup.desc & &1 T hawkbit_register £ & A 72 initial_setup.swu ZERL U
ESC N

9.10.6. mkswu @ desc 7 71 )L
Jdesc 77 A ERETZE. WOADIATY RBMEZET,
Gl

[ATDE ~/mkswul$ tree /usr/share/mkswu/examples/nginx_start

/usr/share/mkswu/examp les/nginx_start
L—— etc

L—— atmark

L—— containers
L—— nginx. conf

[ATDE ~/mkswul$ cat /usr/share/mkswu/examples/usb_container nginx.desc
swdesc option version=1

swdesc _usb container "nginx alpine. tar” (1)
swdesc_files ——extra-os ”nginx_start” (2]

@ nginxalpinetar 7 7 MILICRES NV TFEA VY ARN—ILULET,
(2] nginx_start 7« L7 MU DHEZERXL £ T,

AV REEMEIBEETAI VA N=ILENET, 1V AN=ILTEIHNESHDHRIE/IN— 3T
TWET:

swdesc_option component=<component>

swdesc_option version=<version)

73\

swdesc_xxx ——version <component)> <version> [options]

- <component>FIUTDENMCULTLEZIW (T 7AILNTlE desc 771D T 71 ILEZ%ZfE
W&E7)

1. base os: rootfs (Armadillo Base OS) 2 ®R¥MNSEZADKICHEWET, IRED T 7ML X
T LFRES N TWLRL,

Z DA, /etc/swupdate_preserve_files &> T2 7 71 ILDH%Z IE—U TH L L base
OSzZzERAULEX,

Z M component N7RWEIRED rootfs DI RTHAIE—NFET,

2. extra 0s.<{XFH>: rootfs DEBEZITOBICHEWVNE T, <XFF> [CIFEEOXFI%EIEEL
x99,

rootfs #ZEZ{TORFICEWVNE I, swdesc *x AV RIC ——extra-os A7 3V ZEMT S
&. component I[C BEINIC extra os. ZEUL XY,

210



Armadillo-X2 #&~¥ =27 )L Howto

3. XFI (AT FOEFREDERDXFT) :rootfs DEEMNZWE EICFEVWET,
Z M component ZfES & rootfs DEENTEXRADTTERLIEE L,
TYITF—RNEITSBICCON—=Y 3V ERBEDN—I a v EIRTT Y 77— NO¥METVWE T,

<component> NELEA VA K=ILEINTEHEMN > TZFFP® <version> BN ENBEFICA VA R—=ILUZE
ER

FIAINRNTREYIVTL—RIFTEFEAN. ——install-if=different A 73> %EBIMNT S
Z & T <version> NZE DL BRRICA >V A M—)UEEEICERD 9,

TYITF—hO—EEAVARN=ITZ2EHEHDEITDT, EHD component THEEL, W<
DHhDOFWN=I g vicwtinhdd7y 77— NS ERAIBET T,

ULTDOIARY RhofE>TL RSN

. swdesc tar & swdesc files TTZ7AIZEXLET,

swdesc tar [--dest <dest>] <tar file>
swdesc files [--dest <dest>] [--basedir <basedir>] ¥
<file> [Kmore files>]

swdesc tar DIFE., FTHHABINTHDtar 7—HA TZDEETNAATERULE I,
--dest <dest> TERELZBRNIENTEXT, T7AINNE/ (--extra-os Z&H, /\—I 3>
@ component (& base_ 0s H extra_os.* DIFE) H /var/app/rollback/volumes/ (ZFHNUAD

component), %EDIHE(L /var/app/volumes & /var/app/rollback/volumes LIAMEIE TR WD
THERIFEIC ——extra-os Z{F>TLEE L,

swdesc files MIFH. mkswu N7 —H4 T=E> T NEIHECEEA T,
——basedir <basedir> T7—HA THD/\A % ETHZH ZERHET,

- Bl Z|E. swdesc files —-extra-os —-basedir /dir /dir/subdir/file TIxT/\A I /subdir/
file ZERLLE T,

- TI7AIKE <file> hSBESNET, Ta LI MY THNIEFDEX basedir &ELTHEWE
T, TNUATHNIEXERT« LI NI ZEFEWNET,

. swdesc_command ¥> swdesc_script CAY Y RZETIT S

swdesc_command <command> [<more commands>]
swdesc_script <script>

Y ITF—REDORBETOAN Y RPRIUT NI 7ML EESEEXT,

J\—3 3 > ® component (& base os & extra os LIADIBA. /var/app/volumes & /var/app/
rollback/volumes LIAIEB TCERWVWDTTIEFELESI L,

AXY RORTNRBR UGS, 7Yy 77— hERBULET,

. swdesc exec CZ 7AINER>TIANYY RTED T 7AIL%EES
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swdesc_exec <file> <command)>

swdesc_command E[E UK ANV Y RZESE I, <file> ZEICEREXL TAVY RAT'$1"E LT
FXEY,

. swdesc_command nochroot, swdesc script nochroot, swdesc exec nochroot THEEITD I X F ALk
TIONYRZEITULET,

DX K& nochroot L D/N—=Y 3V ERIUEWVWAT, RERHFTDY AT LAICEEBPHEDR
DNREBERIZEICOMERBL T EE W,

nochroot OV Y RIFHEZRZ—I LAz, Armadillo KEEIT=
BRWREEICRDHEELH D £, TRICTEFELLES L,

Bl N ERE AR /usr/share/mkswu/examp les/
firmware update.desc Z&Z&(C L TLEE L),

- swdesc _embed container, swdesc usb container, swdesc pull container T¥OHIER L=V T F
ZEAUE T,

swdesc_embed container <container archive)
swdesc_usb _container <container_archive>
swdesc_pull container <container url>

BlliE 19.55. AT FDEH; Z28FICLTIIES L,

. swdesc boot T imx-boot ZEIFHL X I,

swdesc_boot <boot image>

CHOOAXRY REFICNN=U 3 VIEEBFNICEKRESNE T,

AN Y ROMICIE, REZHEHHD £I, LITDERE(E /home/atmark/mkswu/mkswu, conf [CFRE T=
£,

- DESCRIPTION="<text>”: 4/ X—Y D&FAH. OV ICHED X,

. PRIVKEY=<path)>, PUBKEY=<path)>: Z4 i & SFRAZE

- PRIVKEY PASS=<val>: #D/XX7T7— K (B#AA)
openssl @ Pass Phrase Z DX XHEWLWEX T DT, pass:password, env:var ¥ file:pathname D&
;ngfiﬁi_iﬁ’o pass ¥ env DIFEMMD 7O ICESNZENDIGED XTI DT lile 2HITIHL

. ENCRYPT KEYFILE=<path)>: BE=1{v D
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LTDATa3>H mkswuconf ICRETEFXRIN, desc 77 M ILICHREABE T,
swdesc_option TIEET B & T, BokFEWAULIBEE mkswu DERETIS—%Z2HALEIT DT,
DERIZEIFERL TIZEW,

- swdesc_option CONTAINER CLEAR: f Y XA h—JLE&Nfchp 5> 7T+ & /etc/atmark/containers/
*conf ZI RNTHIBRLE T,

CDATaVFHERBPIHEEEZI TSV, BEDERTIE. FEICB>TcA X—Y(ZBE
NICHIBRENEXITDTIDATY 3V Z2RET DUEIFHD T HA.

UTDA 7> 3> Armadillo E® /etc/atmark/baseos. conf (T, Il X (X MKSWU_POST ACTION=xxx &
TRET BT ENTEET,

ZFODHBEIC swu ILERESINRITNIE Jetc DERETEITESNEI DT, Py N—20FT7 /HBHEL
TW3% Base OS 7Y 77— KN THEEDZEEIIREET T, sWU ICRHEDA T 3 YD RESI NS
RESINEATYIaVINBEINETITOT, —RHNBREELABETT,

- swdesc option POST ACTION=container: AT+ DHDT v FTF— NEICBREEZITVWETA, O
VTFFTOREREIFET Y 7TF— T B5E,. Armadillo-X2 ZBiEE I Ic AV T FH 2T = BiLH
SEET,

- swdesc_option POST ACTION=poweroff: 7 v FF—hEICY v v T O VUETVWET,

- swdesc_option POST ACTION=wait: 77v 77— MRICEBBNICHREEIITONT . REOEEFICT v
7Tr—KDSERHEINET,

- swdesc_option POST ACTION=reboot: 7 AL N DIRREICRULE T, 7v 77— MDRICHEZENL
ESC N

. swdesc_option NOTIFY STARTING CMD="command”, swdesc option NOTIFY SUCCESS CMD="command”,
swdesc option NOTIFY FAIL CMD="command”: /7’7‘ Nead VA=), RBWULGEEE §Eﬁ§l
brgiﬁD‘!Lgﬁé?ﬁén%j?/ I\T-a_o

ONYREETIBET, PIVT—yayPa1—HY—Cc 7y 77— A58 ENTEET,
LED TH15 8 %%% /usr/share/mkswu/examples/enable notify led.desc ICAELTHOHET,
9.10.6.1. fll: sshd ZE%HICT %
/usr/share/mkswu/examples/enable_sshd.desc #5&E|CcLE Y,

desc 77 ML ZRET DRENH D XEADBDDORRRBZIBESNIIBAICEEL T LS L,

[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/enable sshd* .
[ATDE ~/mkswul$ cat enable sshd.desc
swdesc_option component=extra_os. sshd version=1

#f add your public key in enable sshd/root/.ssh/authorized keys
if [ -z "$SWDESC TEST” ]; then
grep -qE ’ “ssh-’ enable_sshd/root/.ssh/authorized keys ¥
|| error ”"Add your keys in enable sshd/root/.ssh/authorized keys”
fi
swdesc files ——dest /root enable sshd/root (1)

swdesc_command "ssh-keygen -A” ¥ (2]

213



Armadillo-X2 #&~¥ =27 )L Howto

"rc-update add sshd” (3)
[ATDE ~/mkswul$ cp ~/.ssh/id rsa.pub ¥

enable sshd/root/.ssh/authorized keys (4]

[ATDE ~/mkswu]$ mkswu enable sshd. desc (5)
Enter pass phrase for /home/atmark/mkswu/swupdate. key:

enable sshd.swu Z{ER L £ L7,

BRPONFREEZEEXLVUET, T7AINNDA T 35D T enable sshd/root ¢ L2 KD
BEZDXEZX /root ITERESINET,

(1)

0 BEBIIELHLLWY—N—ORIELSBVESIE, 7y TF—hOBIE—EERLET,
® U-EREEWHLET,

0O BPOARREEESNIIBAICEBLEI,

O A—VEERLET, /ST RFIBRBO/XT—RTT,

9.

10.6.2. #l: Armadillo Base OS 7 v 77—k

ZZTlF, 9.7 Armadillo DY 7 kI FEEILRT B, TAA VY RFLAAFOEIL R TR UL
77V EERLET,

/usr/share/mkswu/examp les/0S update.desc Z&EIlCULE Y,

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/0S update.desc update-[VERSION]. desc
[ATDE ~/mkswul$ vi update-[VERSION]. desc
# uboot image can be generated with atmark imx-boot script

swdesc_uboot imx-boot armadillo x2 0

#f base 0S is a tar that will be extracted on a blank filesystem,

#f after copying just a few key config files.

i

# 0S updates are only installed if version is greater than previous update

#f so if you install your own updates atmark-techno provided Armadillo Base 0S
#f updates might not get installed

swdesc_tar “baseos-x2-[VERSION]. tar.zst” ¥ (2]
—-version base os [VERSION] (3]

[ATDE ~/mkswul$ mkswu update-[VERSION].desc @
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
update-[VERSION]. swu Z{ER L &£ L 7=,

(1) imx-boot TEJL R UfcA X—I%FENET,
(2) build-rootfs TEJLRUTcA A=Y RFEVWET,

(3) N=I 3P ENRBEZICUNT VAN =ILENFEBADT, IRED/etc/sw-versions ZHEZZL
THEYNICEEL TLRE W,

O (A—VERERLET, /(RT— RIFEBROBED/(XT—RTY,

9.10.6.3. #5l: swupdate_preserve_files T Linux 1—=xJLBAND Armadillo-X2 [T DA X —
A VAN=IVT BHE

Armadillo-X2 EF D7y 77— kA XA—=J(C Linux A—XRILDBEENTWVWET,
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swupdate preserve files ZfF>T, UTOOAVY R TA VAN = RBICBEDH—XILEZIE—ULT
BHIERWLSICLET,

[armadillo ~1# echo 'POST /boot’ >> /etc/swupdate preserve files
[armadillo ~1# echo 'POST /lib/modules’ >> /etc/swupdate preserve files (1]
[armadillo ~1# persist file /etc/swupdate preserve files (2,

o
(2]

swupdate preserve files [C /boot & /Llib/modules ZREIT B LDICEMULET,
RE7F7AINERELET

/usr/share/mkswu/examples/kernel updatex. desc D K S5 I
update preserve files.sh DANJI/IN—T., XA EZBHHEHMWIC /etc/
swupdate preserve files [CIEBIMT BT EMNTEET,

[ATDE ~/mkswul$ cat example.desc

swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥ (1
"POST /boot” ¥
"POST /lib/modules”

O XVUVTTMNOARBRMETRT 255 /usr/share/mkswu/examples/
update preserve files.sh Z#ZB L T EE L\,

Armadillo Base OS O h—xIILZBMERULZWEESIEZREUAZY 70
——del A7 3> TITZEIBRT DI ENTEET,

[ATDE ~/mkswul$ cat example. desc
swdesc_script "$SCRIPT DIR/examples/update preserve files.sh” -- ¥
—-del ”POST /boot” ”POST /Llib/modules”

9.10.7. swupdate_preserve_files (DWW T

extra_os D7y JF—KTrootfs ([CT7 7ML ZEET S ENTEXRIH. XD OS 7y 7F7—h
DERICHIBRE N B AREMED B D T

F74)LNTI&, /etc/atmark &. swupdate. sshd YRy KNT—TDHREEREFELFTITNFNLS
FaAE—2hTEtEA.

FS5STHRWI 7L ZEHT BERICIE /etc/swupdate preserve files [CEEH L FI . 9.10.6.3. I
swupdate_preserve_files T Linux 1—XJLUAD Armadillo-X2 BT DA X —I %A VA R—=)LT 3

73751

BSEICLTLIEIW,

AE—DIAIVTlcL>T UToENDZFERAL TS ZE W

1.

BILT7 7ML ZLH&HT S
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CDBE. FYITF—RTBRIICT 7L EIE—UE T, baseos DA A—I ERU swu I
Ty ITF—=RUIEEWIZ 7L ILEZHELTWTH, 2D 7 741 )LA Armadillo Base OS IC&F N
BWOTHNIFEERLS 7Y ITF—KNTEXT,
fl: echo ”/root/.profile” >> /etc/swupdate preserve files

2. POST dF—"7—RDERICKEEHT S

ZOBE. 7y 7TF—hORE#TIAE—-U%E9, Armadillo Base OS ICEENTZ 771 T
HNE. AV AM=IILEICOAE—-UTHRESNBVNDTIE—DIAZI VI E2IT50LET,

FOIAE—DIBREICTONDZDT,. AU7Y ITF—RTI77AIOEENTCEE A, 7V IT—
NZERIF T, baseos DA X—IHAVAR=ILLTHOS DT F7AIEEBHIZIENTEET,

fBl: echo "POST /etc/conf.d/podman-atmark” >> /etc/swupdate preserve files

9.10.8. SWU 1 X—Y OHNBDHES
mkswu —-show [file.swu] TSWU A X—YDARBEERIT D ENTEZXT,

HAl desc Z7AIICPTWETN, FOFEFE desc 77MILEUVTFIHTEEZFHADOTHESRAL
LTHFEVCIEE W,

[ATDE ~/mkswul]$ mkswu --show enable sshd. swu
enable sshd. swu

#f built with mkswu 4.1

swdesc_files ——dest /root enable sshd/root
--version extra_os. sshd 1
(encrypted)

swdesc_command ssh-keygen -A &8 rc-update add sshd default
--version extra_os. sshd 1

9.10.9. SWUpdate &BESLICDWT
mkswu --init ORFICESLZBWICT 2HFFFE AES T 71 ILZBBS{ELLET,

WEFEDN TS SWUpdate DEESEIEIVY Y R P XY TF—5 %5 sw-description 7 7 1 JLIZEES
ke TExtth, DO, BEEDESI (HTTPS TEETDIRE) Z#FESIEZHELET,

9.11. Armadillo Base 0OS D€
Armadillo Base OS & Alpine Linux ZX—X & U TESNTWVWET,

Dt Y 37Tl Armadillo Base OS O#EEEBNUE T,

9.11.1. 7y 7F—h

Armadillo Base OS (& SWUpdate IC& > TP Y T7T— KT ENTEXT,

216



Armadillo-X2 #&~¥ =217 )L Howto

7y ITF—RNFTBRRICIE. rootfs 77 AV RATLICAVAN=ILENET7T7A4ILEIRNTHEL T,
7Y ITTF—hRDHFEE /etc/swupdate preserve files ICRBEHINTWBS T 71 ILTH UL\ rootfs =1E
h%d, 19.10.7. swupdate_preserve_files [cDWT, #SBLTLEE W,

TYITTF—=RTT7 71 ILEHIBRLTULE > 2IHBEIC abos—ctrl mount-old THID Y AT L% read-only
TYIOYRULT, HIRENC 7 7ML ZIE—T B EHTEXT,

9.11.2. overlayfs & persist_file [CDWT
Armadillo BaseOS Tld/L— K7 71 )L A7 AT overlayfs Z AL TW&E T,

FDeH, 774N EZEBLIE Armadillo DERZVZ EZEFERNRIIFRERFINEFFA. AEPLRE
IC rootfs DEERNBZRIFITBICIE. BELETZ7AILICTUL T persist file AV REFERHULE,

RARUNDRIILEDcH. VIRV 77y T7TF—MCLBEHZRITLTIKLES W, Py TT—
NFIEICBIL TIE 79.10. Armadillo Y 7 b 7 =27 v 77—h93%1 ZZRU TS,

rootfs DRAREZELTH, VINI 77V 7T ERBEULBICERE UIcABRMMREF I AL
AEEENHDET, VINI P77y 77— MNERROLEEFRNBRZREISFIREICEAL TIFE 9.10.7.
swupdate_preserve_files ICDWT); Z#ZBLTLREI L,

persist file VY ROWE%E X 9.200. persist file DANJLTF) IKRULZET,

[armadillo ~]# persist_file -h
Usage: /usr/bin/persist file [options] file [more files...]

Mode selection:
(none) single entry copy
-d, --delete delete file

-1, ——Llist List content of overlay
-a, ——apk apk mode: pass any argument after that to apk on rootfs
-R, —-revert revert change: only delete from overlay, making it

look like the file was reverted back to original state

Copy options:
-r, ——recurse recursive copy (note this also removes files!)
-p, ——preserve make the copy persist through baseos upgrade
by adding entries to /etc/swupdate preserve files
-P, —-preserve-post same, but copy after upgrade (POST)

Delete options:
-r, ——recurse recursively delete files

Common options:
-v, —--verbose verbose mode for all underlying commands

Note this directly manipulates overlayfs lower directories
so might need a reboot to take effect

9.200 persist_file DAL TS
1. 7714 ORE - BIBRFIES

[armadillo “]# echo test > test
[armadillo ~]# persist file -rv /root
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' /root/test’ -> ’ /mnt/root/test’ @
"/root/.ash_history’ -> ’/mnt/root/.ash_history’
[armadillo “J# rm -f test

[armadillo ~1# persist file -rv /root

removed ' /mnt/root/test’ (2)

removed ' /mnt/root/.ash history’ (3]
" /root/.ash history’ -> ' /mnt/root/.ash history’

9.201 persist_file {£7F - YIBRFIEH

Q@ EM-ZTELRET77Z7AI%E rootfs N\IE—UZET,

O -rEIEEIZE. OEDHIO rm-f AY Y RTHIBRUL2 7 717 )LD  rootfs S HHEIBRE
FITDTTEFELIESZ L,

®© I TICrootfs ICHEEI D7 7MILH—EHRLTHSIE—T B, CDESBAXyvE—
INRREINET,

2. VIbh0zT7T7yvITT-MROEEZIMET 2 FIRA

[armadillo “J# vi /etc/conf.d/podman-atmark (1]
[armadillo ~1# persist file -P /etc/conf.d/podman-atmark (2)

[armadillo “J# tail -n 2 /etc/swupdate preserve files ©
it persist file 20211216
POST /etc/conf.d/podman-atmark

9.202 persist file V7 Iz 77y 77— NEROEEELZHIFT ZFIEH

Q@ FSHhOT771ILORBTEZEELXY,
O PATII3VEMELT persist_file ERITLET,
€ swupdate preserve files [CBMENic &E&ZERLET,

3. EET7AILO—ERRHA

[armadillo ~1# mkdir dir

[armadillo ~]# persist file -1
directory /

directory /root

opaque directory /root/dir 0
whiteout /root/test (2]
regular file /root/.ash history
directory /etc

regular file /etc/resolv. conf
directory /var

symbolic Link /var/lock

D (&)

9.203 persist file EET 71 )LD—ERRHI
Q@ rootfs DT7F7AIERELWVWT 4 LY ML opaque directory EFRREINET,
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O BIBRULETZ7AIlIE whiteout ERRINET,

4, Ky T—I%AVAM=)LTZEEapk AV REFRAUVUTAEY LICA VA MN=ILTEET
M. persist file XYY R T rootfs [CEEAVAN—I)ILTZZEHAEETT,

[armadillo “J# persist file —a add strace

(1/3) Installing fts (1.2.7-r1)

(2/3) Installing Llibelf (0.185-r0)

(3/3) Installing strace (5.14-r0)

Executing busybox-1.34.1-r3. trigger

OK: 251 MiB in 188 packages

Install succeeded, but might not work in the running system
Please reboot if installed program does not work "
[armadillo ~1# strace ls

1 (&B8)

exit_group(0) =7

+++ exited with 0 +++

9.204 persist file TO/XYTr—I4 Y X M= )LFEIEH]
QO coflTlEk Armadillo ZBEBEIICA Y AM—=)LUEOY Y REFRETE X URH.

Armadillo OBEFHINEERZ/INN\vIT—IHHD XTI DT, ZDIHAEIE Armadillo 8B
BEILTLEE W,

9.11.3. O—JL/Ny 7 REBDHER

Armadillo Base OS D JL— N7 7MLV AT ADEN TR TE L B o R ICEFMICEID/N\—
VavTHESHULEY,

BN TR T INENH BIESIT abos—ctrl status TO—JLINY T INTEINESHDEINTEZ
ERS

MELRISEE BFIZE. BoO7 75—y 3y 7y 7F— NBERICHEN S > 121BE). abos—ctrl
rollback TFEIOO—)L/IN\v I HAEETT, O—ILN\vZICTS—hIRIThiIE. BEEL TO—IL/\y
I%FETUET,

R¥. /var/at-log/atlog ICYIDEZDRICHI OV ZEZTEI DT, AEDEICHE> T ZE L,

[armadillo ~]# cat /var/at-log/atlog

Mar 17 14:51:35 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2p2: ¥
extra_os.sshd: unset -> 1, extra os.initial setup: unset -> 1

Mar 17 16:48:52 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2pl: ¥

boot: 2020.04-atb -> 2020.04-at6, base os: 3.15.0-at.3 -> 3.15.0-at.4

Mar 17 17:42:15 armadillo NOTICE swupdate: Installed update to /dev/mmcblk2p2: ¥

other boot: 2020.04-atb -> 2020.04-at6, container: unset -> 1, extra_os.container: unset -> 1

9.205 /var/at-log/atlog DA DA

9.11.4. R PF—%HKS
buttond $—EZEEAT 5T £ T, RIVPF—ANE MU H—ET 2 MBEHPICRETSET,
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/etc/atmark/buttond. conf [ BUTTOND ARGS %= FEZINIEZFOMIGEENICTZEHTEXI L.
ADF— (SW1 &) OHIGEEBINTEET:

. —-short <key> --action "command” : fG3R L D&XE. F—% 1 WURNICEEE (FEM UL BB L
"command"EETUX T, BT DHEKREBEIE ——time <time ms> A7 3V TEEARE T,

- ——long <key> --action "command” : R U DKE, F¥—% 5 W UKEIF /=51 > T "command”
%%?ﬁbi?o Eiﬁabtnuuﬁk?%ﬁ—'ﬂ:&ﬂ#%ﬁti —-—time <t|me mS> 7I_7/3 /—Cx%—.[ b—c\‘a_o

-1 DDF—ICRH U TEBDRENFRETT . RFLOREDERH 5155, MULTIOREIELE
—EBERVWREICRESNTWVWS "command" ZETLE T, BRTEF—ZREL BB, F—Z8k
UeB@EICIL U fc "command" ZETUL XY, (B : buttond --short <key> --action "cmd1" --
long <key> --time 2000 --action "cmd2" --long <key> --time 10000 --action "cmd3" <file> %
ETURBE. 1 BLURNICEET & "emd1". 2 ML 10 BUAICEET & "emd2". 10 Bz#z /e
5 "ecmd3" ZETULET),

- I UE E%%’E%@ E92HE. BHOEVWREZLICEELTILIW, 058, 1 WERE
LIcWiga, 18 - 05 WOIEETIEET & 05 MM ERSNET,

- ——exit-timeout <time ms> : FRE U BB DEIC buttond ZEIE UL X T, EEIRFOHITHIGU
BRICEZXT,

- F—DERFED ——exit-after A 7Y 3y F—DIAYY REEFTUKEIC buttond ZEIEULE T,
F—OWHE—EUIERITULREVWLSICEZET,

9.11.4.1. SW1 OFERL & RIAL ORI
T7ANEHRLLEET SW1 OEFL ERBLICENZNOBARICIATY RERITSEET,

[armadillo “J# vi /etc/atmark/buttond. conf 0
BUTTOND ARGS="$BUTTOND ARGS --short progl —-action 'date >> /tmp/shortpress’”
BUTTOND ARGS="$BUTTOND ARGS --long progl ——time 5000 —-action ’'date >> /tmp/longpress’”

[armadillo ~1# persist file /etc/atmark/buttond. conf (2)

[armadillo ~1# rc-service buttond restart 9
buttond | * Stopping button watching daemon ... [ ok ]
buttond | * Starting button watching daemon ... [ ok ]

[armadillo “1# cat /tmp/shortpress (4)
Tue Mar 22 17:16:42 JST 2022

Tue Mar 22 17:16:43 JST 2022
[armadillo “J# cat /tmp/longpress

Tue Mar 22 17:16:48 JST 2022

0.206 buttond T SW1 &>
(1) buttond DERET7 7ML ZRELE T, CDHITIE. "L DIFBE /tmp/shotpress (C. 5 #
U EDRBL®DIHE /tmp/longpress [cHfEHADULET,
@ J[EITFAIERELET,

(3] buttond fF—EXZHBEHSEXI, IITRBEBREFLZ 20, RELZ 1 @7t
ESERS

O HEhikEHEEILXT,
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9.11.4.2. USB F—iHR— R Oxdis
USB #—7K— RBMDAAT/NA RICHRIBTE XY,
1. FNAREBEFELTHS, buttond TF/NA ZZEF—I—RERBLET,

[armadillo ~]# buttond -vvv /dev/input/* /dev/input/by—*/% (1

Skipping directory /dev/input/by-id

Skipping directory /dev/input/by-path

[78972.042] /dev/input/event2 4 4 458976: non-keyboard event ignored

[78972.042] /dev/input/event2 LEFTCTRL (29) pressed: ignored EJ

[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.042] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) pressed: ignored
[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-event-kbd 4 4 458976:
non-keyboard event ignored

[78972.042] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL

(29) pressed: ignored

[78972.130] /dev/input/event2 4 4 458976: non-keyboard event ignored

[78972.130] /dev/input/event2 LEFTCTRL (29) released: ignored

[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd 4 4 458976: non-keyboard event ignored
[78972.130] /dev/input/by-id/usb-0566 3029-event-kbd LEFTCTRL (29) released: ignored
[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1.0-event-kbd 4 4 458976:
non-keyboard event ignored

[78972.130] /dev/input/by-path/platform-xhci-hcd. 1. auto-usb-0:1:1. 0-event-kbd LEFTCTRL

(29) released: ignored

9.207 buttond T USB ¥—R—RDA R N%ERT 3

© buttond & -vww TRREHDICLT, INRTOFNA RZEBELE T,
O FEDOFX—%EHI &, LEFTICTRL A=DD/XATRHEINE Lo —BLET S by-id D¢
AEPEZTREEXT,

2. USBTNARZNATZEHHDFIIDT, -i (inotify) TEBRESNTDANT/NARXELTEN
LET. Z25ULRBWVNET/NA X ZHUTc& EIC buttond hMZLEL X T,

[armadillo “1# vi /etc/atmark/buttond. conf

BUTTOND ARGS="$BUTTOND ARGS -i /dev/input/by-id/usb-0566 3029-event—kbd”
BUTTOND ARGS="$BUTTOND ARGS --short LEFTCTRL --action ’podman_start
button pressed container’”

[armadillo ~1# persist file /etc/atmark/buttond. conf

[armadillo ~1# rc-service buttond restart

9.208 buttond T USB F¥—Mm—R%k>
9.11.4.3. Armadillo iZEIFFICDHRY VICRBT 5%
Armadillo EBIFFICD . FlE LT SWI1 ORBUICRST 2HEZBNULET,
/etc/local.d/boot switch. start (CEREIHAREIZEE U 7c buttond ZEE S B HREZLEHL T,
buttond HEEIL THS 10 WAL SWT Z—¥WUERB LT S & myapp DAV TFDHETOER

IC USRT E8%Z&XDFET (F7Vr—yaYAITESZRELT. TNy ITE—RRQEICYDEZZHE
ETYT). SW1 ' Armadillo EERTICIH S /B E L. buttond OEEI—WERICETEINE T,
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[armadillo “1# vi /etc/local.d/boot switch.start
#!/bin/sh

buttond /dev/input/by-path/platform-gpio-keys-event ¥ "
-—-exit-timeout 10000 ¥ €)
--long PROGT —-time 1000 ——exit-after ¥ ©

—-action ”podman exec myapp kill -USR1 1”7 & (4]
[armadillo ~1# chmod +x /etc/local.d/boot switch.start
[armadillo ~1# persist file /etc/local.d/boot switch, start

9.209 buttond T SW1 % Armadillo &8RO &H=F T (T 2 FREH

SW1 DA% /dev/input/by-path/platform-gpio-keys-event 7 7 )JL®D PROG1 & U TEEHT
X9,

(1

(2) buttond & 10 MBI 2K TULET,

©@ SWI Zz—ERAMULAEEISIKKTULEY,

(4 H—EXEUTHESEZREN RN H & ERFIT TNV IO REFHULET,

9.11.5. Armadillo Base OS fllo&EE# A IV 7~

EBRICANZAIY TN ZESERHICEIAYTFELTRTID L Z#HERLXT, M95.1. 0
VYT OEBEE) ZZRUL TSV,

AT F CTEITAREREEIC. Tlocaly Y—EXEZFE S EMNTEET: /ete/local.d 4 LT KV
[C.start 77 M ILZBVWTHL EBFFICEITINT, .stop 77 M ILISKRTRICEITINE I,

[armadillo “J# vi /etc/local.d/date test.start (1
#1/bin/sh

date > /tmp/boottest
[armadillo “J# chmod +x /etc/local.d/date test.start (2]

[armadillo ~]# persist file /etc/local.d/date test.start (3
[armadillo ~1# reboot

1 (H8g)

[armadillo “J# cat /tmp/boottest (4

Tue Mar 22 16:36:12 JST 2022

9.210 local H—E X DE1THI
O RVUTNEEDET,
O RUVUTNERTAICLES,
© RUVUTKERELT. BEBLET.
0O E=TSnkEEERLET,
9.11.6. u-boot DERIFEZHDKTE

u-boot DEBIBZTHAZZTE T BITIE /boot/uboot env.d/ T« L7 NYUICBEBEHNENNTIEBET 7
AINERELED,
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KRkl fw setenv -s /boot/uboot env.d/[ 7 74 ILE] TEHEEZEZAA TSIV,

T 74 ILOEXIE fw setenv BNRS T ENTEDHD T, UTDOEEDHTT :

Cf THERTEIAY N ERDNBA, BMESNET, £, BEZBAORAZRT = KRV

BHLEHRSNET,

- [ZEHI=[E] TEHERELET, AR—ZAP5|BAFESHMOXFIFEMTIT DT,

EBICRERXFZANBVLSITERL TS W,
- [BH]= TERZEHEUE T, ENRVGRICEHNEESNET,

EHDEH]

D7 7AINICEBT Y 77— AR swupdate T7 Y 77— M 2BRICERINET,

RTHFDOIRTLAICHENHDEFEADT, RET 71 /L% swupdate TERX LR W5

swupdate TT7 7 A I ZEE L LIBRICIE. EHIFICICHAINES,

a7 r7AI

[armadillo “J# vi /boot/uboot env.d/no _prompt "

#f bootdelay % -2 |ICERET DI ET u-boot 7OV T MNEEMELEFT
bootde lay=-2

[armadillo “]# persist _file -v /boot/uboot env.d/no _prompt (2)

" /boot/uboot_env.d/no_prompt’ -> ' /mnt/boot/uboot env.d/no_prompt’
[armadillo ~]# fw setenv -s /boot/uboot env.d/no prompt (3]
Environment 0K, copy 0

[armadillo ~]# fw printenv | grep bootdelay (4]
bootde lay=-2

(-~ )

9.211 uboot envd @AV T7 477714 ILDFI

A 7407 74NN ZERULET,
77 EKEIELET,
THEEZTIAHET,
ESRAALEERZEZLET,

mkswu /N\—23 Y 44 DEDNRETT, BRERIGZRRE 7Y T7T—MUT

<&y,

[ATDE ~]$ sudo apt update &% sudo apt upgrade

ZXxH(&. /usr/share/mkswu/examples/uboot env.desc Z#&&(C L T

k=R AN

BEUBEY. u-boot 70OV 7 KT Tsetenvy ¥ Tsaveenvy ZZEfT

If 9.71. 7—hO—%—%ZEILRT S, ODBEIC u-boot DF T ALK ZEE

LTH. /boot/uboot env.d/00 defaults [C&K>TEENF Y TTF—KD

BRICUEY heh&x I,
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00 defaults M7 71 J)LIid Base OS O—ETCEFINZ I EEHDET
DT, TEEZLEDESEFNO 7 7ML EE>THRELTLEEW, 7740

WEZILT7 7Ry METLEENET,

00 defaults [CH DT EZD

T77AINCHREUVICIBERZDT 7 A IILDEIEIFHED £,

FE7R u-boot DIRBEHZLUTICRUEX T,

2 9.12 u-boot DEELBELH

REXH

FiEA

FT7#ILNME

console

VY —=ILDOFTNA R/ —RE, UART DIR—L—hEZIEELE T,

ttymxc1,115200

bootcount

EEEBERLUET, YEESRIC 1 &b, EEICKNT BEICT
VIUAXAYRENET, I—F—F > RD bootcount H—E ZAH%E
Bxhds, COEEFIYT7EINET, ZOEI bootlimit"Z#iZ /=
FeldO—)L/INy I UET, O—J)L/\y I DOFEMMICDOWTIE, M12.1.4.
O—JLXy o (UANRY=)) ZBRLTIREEIW,

1

bootlimit

"bootcount"®@O—)LI\y V& fT5 ULEWMEZIBELE Y,

bootdelay

RFE—RICBB T BLODF—ANZHORKHEZEEL X I (BAL
Mo ROMERFFRGEREFEET,

L F—ANDOBEEICESTRTE-RICEBLEY,
2. F—ANOEEICESITRTFE—RICBBLEFE A

image

Linux A—FRILAAXA=I T 7A)LD/IKZXTY, "mmcdev' TIRES N
FeTINA RD, "mmepart' THERESN/\—T 1 >3 >vDIL— k7«
L7KNUDSDEMNATEELEY,

boot/Image

fdt_file

DTB 7 71 ILDIXRTY, "mmcdev' THRES NIZT/\1 XD,
"mmcpart' CIEESIN/IN—TFT 1 ¥avDI—rFTs LI KNUDNS
DEF /KA TIEELET,

boot/armadillo.dtb

overlays_list

DT overlay @& E7 7 1 ILDI/KRATT, "mmedev' TIRES Wiz T
INAZAD, "mmepart" CIEESNE/N\—TFT 13 >DIl—rFTaL
7 hUDSDEM/KZATIEELU £, DT overlay OFHRICDWTIE,
r9.12.4. DT overlay IC& 2 HRAYTA X ZERULTLLIEEI W,

boot/overlays.txt

mmcautodetect

mmc 7/ 2D BEREEEE OB/ EMEREL X T, yes ZITE
UFcimBE D, u-boot BEENE N fc mme T/ A EEIRIIC
mmcdev & UL THIAENE T,

yes

mmcdev

"image""fdt_file"TIEESINLT 7AILHEEL TH S mmc T/\
AADAVTY Y RAEBELE T, 1 VTvIXE mme T/IN1 XD
RIGIERDED T,

- 1: microSD/microSDHC/microSDXC #1— R

- 2:eMMC

"mmcautodetect"iC yes NMEE SN TWBIHZE(E. u-boot DELED
Rlc FE=INET,

mmcpart

"image"®"fdt_file"TIEES N7 7 ILHERE L TH .
"mmcdeVv' TIRE S NTc mmec TN AD/NK—F 4 ¥ a vESEIEE
U9, "mmcautodetect"ic yes BMEE SN TWBHBEIE. u-boot
DEEFIC LEEINET,

mmcroot

W=hT7ANIRTLDPEEENTWETNA R/ —R&E XDV
ATy 30%BELET, "mmcautodetect”ic yes hMEESI N T
W3HE(E. u-boot DREEIRIC EEESINE T, overlayfs HIEL

CHBEURLK R 2HENH 2D T, ro DIBERTEULHANWTL I,

/dev/mmcblk2p1 rootwait
ro

optargs

Linux A—XILEBIR/NO X —F ZIBEL XY, "quiet"ZHIRYT %
& AV —=LICBEBOVHEAIND L SICHED FTH, EENRHE
MRLSBED XI, nokaslr ZHIFRY % &. KASLR(Kernel Adress
Space Layout Randomization)B’&%h & 720 Linux 1—=xJLDIR
7 RLRAZEAN S VT M ET,

quiet nokaslr

loadaddr

Linux A=%D RAM [CA—RZNBYB7 RLXAZEELE I,

0x40480000

fdt_addr

DTBHA RAM IcO—REN3MEB7 RLAZIEELEXT,

0x45000000
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RREXK e T7# )V ME
overlay_addr DT overlay 7 — 7% & UL THIFEE N2 RAM OB RL X% 0x45020000
EBELET,

9.11.7. Network Time Protocol (NTP, Xy kDO —2 - ¥4 L - 7OK3J)
Armadillo Base OS Tl& chronyd Zf#>TW%E T,

FI7AI)NDHRE (HHETZH—/N—1E) (E /etc/chrony/conf.d/ (CHD. ZTEHIC /etc/atmark/
chrony.conf.d/ O 7 7 A )L BEFRAIAAE T, /etc/atmark/chrony.conf.d T« L2 KU IC /etc/chrony/
conf.d/ ERMUT77AINBDERET7FAINEBVWTRLKZET, T7AINMNDT7AILERERVWELDIC
THhxEd,

BIZIE. NTP U —/X\—DERE & servers.conf [CEEEINTEI DT, TEI BERIEIC/etc/atmark/
chrony. conf.d/servers.conf D7 7 A JLICEEH UL F T :

[armadillo “J# vi /etc/atmark/chrony.conf.d/servers. conf (1)
pool my.ntp.server iburst

[armadillo “1# persist file /etc/atmark/chrony.conf.d/servers. conf (2)
[armadillo “J# rc-service chronyd restart (3]

chronyd | * Stopping chronyd ... [ ok ]

chronyd | * Starting chronyd ... [ ok ]

armadillo:™# chronyc sources 0

MS Name/IP address Stratum Poll Reach LastRx Last sample

“? my.ntp.server 1 6 3 2 +88ms[  +88ms] +/- 173ms

9.212 chronyd @3> 7 1« 7 DZEEH|

AV 74077140 ZED T,

77N ERELVLEXT

chronyd —EXZBEEHUL £,

chronyc THLUWH—N—DNERINTVWS I EZERLET,

9.12. Device Tree Zh AFIIA XT3

at-dtweb ZFIFE LU T Device Tree Z H XA I XA X9 D AHE%HBALET, at-dtweb TlE. Web 7
O DY T RIEET Device Tree D7 7 A IV EERT DI ENTEEF T, NRAIVA XDNRISIA
w15 —7x—A(CON1TT)TY,

(o)

£9, D, T9.12. Device Tree EHAINAXF 3, ¥ 19.12.4.
DT overlay IC& 2 H AT YA X TH armadillo_iotg_g4- "S5HE S
dtb ZFIFALEY,

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

ZOEERE. RAM EIcO—R&ENc DTBZ7—hA—5—HMEET S
ETEEBESNTWET,

225



Armadillo-X2 #&~¥ =27 )L Howto

9.12.1. at-dtweb O~ X b—JL

ATDEQ (T at-dtweb /X —3I %A VA M=)LULE T,

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

AV ZAN=ILBEHDBEIF. UTOOAVTY REETURFRNDOEFHRZ1T>oTLEE 0\,

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

0.12.2. at-dtweb DITE)
1. at-dtweb DiZEIFITA

at-dtweb OEEZFB T ZICIE. TRINYTELEDT7 7V —23>00 T XAFT LY —)b)
H5 Tat-dtweb) Z#IRL TLIEE L,

128138 1517 & 6 O

BRICAD
ToryY
PR @ riymEEE

ERE ), Moz o
5521902

@ Synaptic /3y 7= I 7 F—J

P [l software & Updates

YOV REETT | Tweaks
YRF LY=L

t-dtweb
R

1-F1UFr 0 3®

" ANAYY 1

— AIXYY

ATDE

Powered by Atmark Techno

X 9.213 at-dtweb DiELEIRA

IRVYRZAYENSTH, at-dtweb IVY RTEETE XTI,

[ATDE ~]$ at-dtweb

1. R—RDER
M—RZFERLEXI, Armadillo-X2 ZERL T, TOK; 27U v I LET,
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Board selection bt

Selecta board

AU ULy

Armadillo-1oT_A6

Armadillo-loT_ABE

Armadillo-loT_G4
O Armadillo-X2

Cancel OK

B 9.214 /R— RFBEREE
2. Linux I1—=xIL7« L7 KU DER

Linux 3—XILT« LI NUERBIRULET, OV 74 F2L—Y3VEAD Linux H—XILT«
L7KMNUZEZERLT, TOKy 22Uy o ULET,

Cancel Root directory of kernel source Q oK
O BEALWET 7). | 4 @atmark | linux-510 (=)
o F—b U
FovOo—kr
¥ >o—k J—
0 KFaxvk [ Documentation
Kbuild
- ETT .
Kconfig
J 5E P LICENSES
@ B8
+ {hoER N
F3 arch
£ block
[ certs
3 crypto
[ drivers

] 9.215 Linux A—=xXILT7T <« L2 kU EREH
3. at-dtweb OEFHZT

at-dtweb HEENIL. RO LS ICHAINERRENET T,

@cgDISVMIXT:- | Device Tree editor - o x

Device Tree Editor M} sae £ Reset configuration

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

Drag a feature you would like 1o export on the pinout and drop in on an available pin. You can't drop the desired feature on any pin but only in the white-highlighted
ones. Repeat for all the desired features and click "Apply configuration” when done. To remove a feature, right-click ts pin

Available features Armadillo-X2

9.216 at-dtweb FCEIEH
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=

Linux 1—XJLUIE. BRIICOAY 74 F2L—YavENTWBRENHD
F9, AV I74F¥a2aL—YaYDFIBEICDODWTIE M9.7. Armadillo ®Y 7
ROz 7%EIRT S, 2SRBLTLLIEET VL,

9.12.3. Device Tree Zh A1 X

9.12.3.1. #BEDEEIR

KEBEDERIE. R v 7& KAy 7TITWE T, BEA LD TAvailable featuresy MSBXIC LW
HEEE RZ v o U, BEARAO TArmadillo-X2; OBHEICE{LIcEVICcROY Z7UET, flELT
CON11 8/10 E> % UART3(RXD/TXD) ICEREUZE I,

A HEBEMNBIRINTULWRWE VICIE GPIO DIEENEID BTN ET,

Device Tree Editor I} save 2 Reset configuration

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

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

Available features Armadillo-X2
- '
L
)

CAN
ECSPI
I12C
PWM

UART

I UART3(RXD/TXD) [ ] I

UART3(RTS/CTS)

UART4{RXD/TXD)

UART4(RTS/CTS)

9.217 UART3(RXD/TXD) ® K5 v &
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Device Tree Editor 2 Reset configuration

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

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

Available features Armadillo-X2

CAN
ECSPI
12c
PWM

UART

K 9.218 CON11 8/10 Ev¥~AO Oy

9.12.3.2. (E5 R DA

BEAEIDO TArmadillo-X2; cROY ZJUTRELIEEVYZEI Y I T3 EETENERREINET,
EOEVHEDEFTICTHIGEL TWEO EERT I ENTEET,

& LT UART3(RXD/TXD) DIESZZHEERLE T,

Device Tree Editor H Save g Reset configuration

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

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

Available features Armadillo-X2

[ 9.219 E5 & DR

BEEYVZEVV YIS 3 EBEADRRICED KT,
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9.12.3.3. 70/\T 1 DFE

WS DO DEEEBEIC TONRT A ZREIT DI ENTEET, BEARD TArmadillo-X2; (TEIR U 78
BexEV v dRE, BEETD Properties; WS 7O/NXT 14 Z&IRT B2 ENTEET,

Bl LT CONTT 19/27 E>d 12C5(SCL/SDA) @ clock_frequency 7ONXT « ZREL X,

Device Tree Editor s 7 Reset configuration

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

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

Available features Armadillo-X2
)

CAN
ECSPI
I12C

PWM

clock-frequency = 100000

Apply

X 9.220 70O/XF 1 DFRE
RELLTONT  ERESEBICIE TApplys 22U v LET,

Device Tree Editor 7 Save £ Reset configuration

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

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

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

Available features Armadillo-X2
CAN - " nun (n n [ U U |
( D

UART

clock-frequency = 100000

9.221 Z7ONT 1« DIRF

9.12.3.4. #REDHIBR

2T OHEEZTHIBRYT 21581, BEAL®D "Reset configuration; #27 YU v o LEd, #EES & ICH!
B9 25aIE. BEARIO TArmadillo-X2; oE>%HI U w2 LT Remove; #7Jvw o ULET,
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@cgDISVMPXT:- | Device Tree editor - o

Device Tree Edito

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

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

Available features Armadillo-X2

ECSPI

12C
PWM

UART

9.222 £ T DIREEDHIER

Device Tree Editor M} save ) Reset configuration

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

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

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

Available features Armadillo-X2

UART

clock-frequency = 100000

Apply

K 9.223 12C5(SCL/SDA) DHIBR

9.12.3.5. Device Tree D7 71 JLD &R
Device Tree D7 71 )L =49 % (CiE. BEALD Save; 27Uy o ULET,
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Device Tree Editor

@cgDISVMPXT:- | Device Tree editor -

P} save 3 Reset configuration

By default, most of the external pins on your Armadillo-X2 board are configured 1o be used as GPIOs.

This tool allows you to edit this configuration, enabling additional peripherals, like serial ports, 12C buses and more

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

Available features Armadillo-X2
d b

9.224 DTS/DTB D4Rk

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

Device Tree Editor

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

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

Available features

Device Tree editor

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

X 9.225 dtbo/desc DERTET

EILRNETITZDER—LT LI MY TOD mkswu/at-dtweb-Armadillo-X2 7« L2 kU lc, DTB
overlays 7 7 )L(dtbo 7 71 JL) & desc 7 71 ILAMER TN E T, Armadillo-X2 FEICEZIAD 5
BlE. mkswu AY¥>Y RTdesc 774IHM5S SWU A A—=IZERLTTZY TTF—R LTS,

at-dtweb. desc

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

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

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

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

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

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

/ 9, Dz, T9.12. Device Tree x HRAI~NXA1 X935 ¥ 19.124.
DT overlay IC& 2 H AT YA X TH armadillo_iotg_g4- "S5HFE S
dtb ZzFAL X,

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

SWU A A—=IZE- 7y 77— hOFMIE T9.10. Armadillo DV 7 8D 77y 77— K93,
ZzZRUTKLEE W,

9.12.4. DT overlay IC& 2 HRYIY1 X

Device Tree (& DT overlay, (dtbo) #FEHEd 25 THERCTEET,

DT overlay 29252 & T, BED dts OEFHEEMICAD DDFZHIRET dts DEETLHL
TERVWEREZTDOIENTEXD,

/boot/overlays. txt (T fdt overlays % dtbo ZETEREYT % & T. u-boot W iELHEFICZFD DT
overlay Z@E®D dtb &EELTERBLE T,

BHD DT overlay ZESHZRIFUTOFID K SICAR—ZATHF 7 7ML AZRLREIT B ENT
EET,

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

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

[armadillo ~1# reboot (3]

D (&)

Applying fdt overlay: armadillo iotg g4-nousb. dtbo 0
Applying fdt overlay: armadillo iotg gd4-swl-wakeup.dtbo

: (EE8)

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

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

9.226 /boot/overlays.txt DZEEHI

(1) /boot/over lays. txt 7 7 )LIC Tarmadillo_iotg_g4-sw1-wakeup.dtbo; ZEMULET, 77
TILHFEEUVBWEEEFRICER L TS W, 2OT770ILOFEMICDOWTIE 9.124. DT
overlay | &ZoﬁZ?V{XJ ZERUTLLES W,
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(2] /boot/overlays. txt ZREL. PV ITFT—bMDGZGETHRELXT,

©® overlay ODETOROHICERELET,

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

(6]

o.

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

swl-wakeup H5BEICE > TWB I L 2R TEET,
12.4.1. #tLTW3% DT overlay
LUF® DT overlay ZAHAEL TWET -
- armadillo_iotg_g4-nousb.dtbo: USB OEFEZYID £,
. armadillo_iotg_g4-sw1-wakeup.dtbo: SW1 DEEKREREZEMICLET,

- armadillo_iotg_g4-con10-arducam.dtbo: arducam 51 X % MIPI CSI-2 T#&#i I 2ESIC
BLiEEN,

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

- armadillo_iotg_g4-con10-0x01f10.dtbo: OMNIVISION @ OXO1F10 #H X Z% MIPI CSI-2 T
Bt I 2maIC SERCIEE W,

- armadillo_iotg_g4-lte-ext-board.dtbo: LTE £/ CHEMICERLE Y,
9.12.4.2. hR97 <A XLz DT overlay DER

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

overlay Z{#EB9I 52 & T, SERDF7 v 77— KT overlay SN2 dts ICEENH > THEHEW
ICHEBIN®HEITET,

1. 1972 Linux h—X)IZEILRT B, 2ZRBLT. A—RILDOYV—ZXA—-RZEB/BLET,

2. VY—RXFT4 L2 KMUD arch/arm64/boot/dts/freescale/armadillo iotg g4-customize.dts Z=iE
EULET,

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

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

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

finclude <dt-bindings/gpio/gpio.h>
#include <dt-bindings/clock/imx8mp-clock. h>
#finclude <dt-bindings/input/input.h>
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ftinclude ”imx8mp-pinfunc.h”

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

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

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

9.227 DT overlay 1€ 9 34
RELEA—FRILDY—XT1 LI KNJICADET,

DT overlay ZEJLRULE T,

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

Q0 0000

774 )L EKEME L £ T, DT overlay I& swupdate_preserve_files D77 # JL M Tl

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

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

ELEh

TWiRWe6, SWUpdate TEHFH T 31551E409 swupdate_preserve_files HEH L T2 L,

© BE#HLT. u-boot DHAT DT overlay "O—REINTZZ EEBRELET,
9.13.eMMC OF—%UF>> 3y

eMMC [FZEIc NAND Flash X EUHSEBR SN S T/N1 XTI, NAND Flash XE VU ICIFEZIAH
LThs 1§05 3FEEORBET—IDHAESNBVWEEFTIKRIF TUXSAIEENHGD XTI,
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Z DR, BEMIKITTELLS FT—H5mDHBWNESIE. eMMC AES<T ECC (Error Correcting Code)
EFRAULTT—9%5JELET, UH L. STENTERBRWNEEICT—IDMEITTULESHBELHD LI,
FDlH, —EEVWTHESRABFMBLAV, SRORETHHEIZREDT—ATIX. T—5ERFH
BNICERTOHAENMREICERD XS, BRHOBRICIEIT—YDHEAHULIEEETL. TOT—Y D5k
HFHUNEBETF—5 )Ty ERUET,

Armadillo-X2 [C#B&EHD eMMC ICIFREIBE T — I A EEI B WRETH>TH, T—F U TV
VavazBENIICITOMEZREH L TWVWED,

\

HUWERICDWTIE T9.13.3. EEMAEKICET 2HEMBHR ZSHRUT
<f2& Wy,

=

9.13.1. =% UF>VI 3 VDRTE

FT—=FUF>rI gk Jetc/conf.d/micron_ emmc reten EWS 7 7AILICEDLNTZRTE.
use_system_time IC&> TUATD 2@ DEHZRLE T,

ROIBTF—HIVUTVI 3V DEE

/etc/conf.d/micron_emmc_reten initiating condition

use_system_time=yes Linux E2& LU cislcRi@n Y T3 oh 5 1 HUERBLT
We5RRT 5

use_system_time=no (default) Linux &g U /e Ic BRI

INTHREFTETULX U

BTIEZEEEDY AT LR TY,
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/etc/conf.d/micron_emmc_reten
use_system_time=yes

NTP RTC
(time) (time)

|
systemtime
W self refresh

o SE]I’IME (CMD49)

i.MX8M plus

register
(time)

Micron
e.MMC v5.1 or later

W ( w self refresh

cnt+24H SET_TIME (CMD49)

A
Micron
i.MXgM plus e.MMC v5.1 or later

Secure Smart Report (CMD56, arg=0x39)

[etc/conf.d/micron_emmc_reten
use_system_time=no (default)

register
(ent)

b

9228 F—¥UFvyavRBMNIH—DAR
l) —

use_system_time ZBXICc LIcBEDT—% v avOEEAELUTICRULED,
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i t3 =12 +48h
i2 +24
t2 = t1 + 90000 re ;
J s t1 + 86400  }(25h) 2+12h :
Clock * (24h) ] : !
resource ( ?h) ! 1 !
t1 i : ! ;
" 1
- : : E :
1 : 1 1 '
1
: ! : : 1
1 ! 1 : 1 t
System . ! : .
power state [ ON OFF ON OFF ON |  ordf ON |
1]
eMMC @ U+ 4 6osblid] eMMC DUy MEE | 1@
SET_TIME 27> k2 FIRAlLE DHFFEIE
SET_TIME !
(C!\_ﬂ D4‘3) I Avaﬂab\% Unavailable é.‘lm Unavailable Ava-'lahq Unavailable \\ hvailab\% Unavailable
A T T ta
1
i Yty FEETS
: 24h Fr LY
emmc : : BEINLL
internal reg. ! 24hRICEBIIC 0 t2
. MERBRRFTREING | 26 T<habiTIEN Y X ?
v : : : - E
1 : 1 1 : 1 1
1 1 1
— — : ' ; . t
1
X 24h Lt :(—2 4h —),: :
§ LELEREETELL § §
Self refresh Self refresh Self refresh

K 9.229 F—4%UTF>> 3Dk~ H—DEES

9.132. KDEULLTF—=H U TV avOmetEReERIT BICIE

Micron Technology hg#td % emmcparm EWSY—IILZES I &ET, T—FUT>>a >V Df
SHERAERIT DI ENTEET, HEHBERE U T eMMC REBICRESI N TWDDIEEITEIR. RIKE
TETEHOLY VY —E. BEDT—YUTrya VBOEENHD I, ROFIET. emmcparm
ZfE>TeMMC DBREER T DI ENTEFT, TOV—ITET—FITVIYaVNEBOI L%
e)I7)70Lya; EMUET,

1. emmcparm #% U >YAO—R9 3

LITOBRFERN SRFD emmeparm 25 7V AO—R9 %, I—HF—BEFENIDEICKDFT,

emmcparmhttps://jp.micron.com/search-results?searchRequest=%7B%22term
%22%3A%22emmcparm%20%22%7D

/ NZa7)UERRRTIF 5.0.0 ZFIALELE

2. NyT—Y%ZzRHT S
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[armadillo “1# unzip emmc_emmcparm_c_code derived from TN¥ FC¥ 25 v5.0.0 binary.zip

3. SSR ZEU§9 %

[armadillo “]# emmcparm/bin/emmcparm arm 64bit -r /dev/mmcblk2

: (B1)

| Secure Smart Report

Self Refresh progress of scan[215-212]:
Power Loss Counter[195-192]:

Current total ON time[131-128]:

Number of Blocks in Refresh Queue[99-96]:

Self Refresh Completion date [95-88]:

Self Refresh Loop Count[81-80]:
Written Data 100MB Size Count (from NAND)[79-76]:
Cumulative Initialization Count (from NAND)[75-72]:
Written Data 100MB Size Count (from RAM)[71-68]:
Refresh Count[55-52]:

1 (&B])

0x00000000 (0) @
0x00000005 (5)
0x00001b28 (6952)
0x00000000 (0)

OxFFFfffffd8148931 @
(-669742799)

0x00000002 (2) ©
0x0004889d (297117)
0x00005300 (21248)
0x0004889d (297117)
0x00000004 (4)

Q BEOEILITVILYYINEBOEW, O EWS T &

@O ERITIT-oEILIZUILYY2DHIVY—(E
© CILT7YUTLYYaEToREE

9.13.3. REMARICET 2 EKAMIEHR

FERITR TR

CITETF—=HYITryaveaEHNICE IR SEBEDEKRICDOWTEHMICERBEL £9, Armadillo
TEHEALTWE eMMC ICid, =7 U Ty a Yy BENICETIDENTES TEILT7YTL Y
Vo) ERENDHEENEEINET, TN A—RE2BEDSEEE5NEEIRTEEXT, OTP D
feh—EREITDELTETEE A, COREIIBERFIC TeMMC RESL YR FEE AV Y RICADS
NICEZLELTT BUEBBLTWE EETT ) 2RELTVET,

1. Uty hRICEBRETI S

2. eMMC RERL Y RYMEE IV Y RICANSNIEZLRLUTT BULEEBLTWS ERTI S
2OREDZE. CILUTL Y Y aENRITEINEXTORNIUTOEED TY,
1. RAMIE>TeMMC DN\=FD7HULLEFVYT7hoz7UEYRENDS

2. —EFME (delay 1) MAIC. /RX hH5 SET_TIME (CMD49) & iFn 5 Y > KA eMMC I

1IN
3. eMMC Jy hrO—3FF. NAOBIHRELXEHT S

4. eMMC Oy hA—=FF. 741 RILICIE>THS—ERRE (delay 2) B ULIRICEILTVTL Y

Ya1%ERITID
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- ECCIZ—REDIFT—NULEWME (2) ZBATcEILICHLTOAEILTIYTLYYa%2E
79%

Armadillo TOEILT7 V7L v 11488 E eMMC NDREREIIULTDELED T,
+& 9.14 Armadillo DF7F—% YTV 3V DERE

setting value description

RTC ON eMMC REBL Y R4 DfE& SET_TIME
DOEZHERLTEILIVTLY Y21 %ER
EE

Delay 1 60s Utwv hEOD SET_TIME B31HAMHE

Delay 2 100ms 74 RIERZEOEILT V7LV aE
TERTOENEHE

/ HFUWBREIAUTZZRUL T LS W,

Refresh Features for Micron eMMC Automotive 5.1
Deviceshttps://jp.micron.com/search-results?
searchRequest=%7B%22term%22%3A%22TN-
FC-60%22%7D

NA7BAYDYA hDREEFENDEICED T,

014. FEFZVIr—>3V%RTI5

CDETE. PYMN—IFT 7 /DPREHBIBZTEFZ TV T —2 a3 VICDOWTHRALET, TE7 Y
T—=2avRBGUI 77T rTHBiH. TARATLAZERLTWSRENHDET, TET
TVT—23vz2RTI2LPOAVTFAA—=IELT, Py MNR—0FT7/PRRETZIVTFHA
A=IZRELTVWET, DA A=JICEALTIE 943. 7Y MN—0T0/DPRHEIZAA-T%
5, ZZRLTILES W,

Fre. Ky T —=IDA4A Y AN=)ICIEFT 74U KD tmpfs DBRENDBRVND T, H5H U abos-
ctrl podman-storage --disk T podman @ X kL —>% eMMC [ZYIDEBEZ TSI W, R D5
fe5d tmpfs ITR-> TLEE L,

9.14.1. A>T F&ERT S
FTEFIVT—Y 3V ERTIZBLHOAVTFZUTOLSITHERLFT,

FEFZIVS—oavidGUI 77U -3y THhdliehH, £ITRIT Ny TRIEBELZIIET DZNEN
HDFEI, < ZTIE weston ZREILE Y,

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

set_image localhost/at-debian-image: latest

set command weston —-tty=7

add args -ti --privileged

add_args —-env=VIV VX ENABLE CACHE GRAPH BINARY=1

add_args --env=VIV VX CACHE BINARY GRAPH DIR=/var/cache/armadil lo-demo—experience
add volumes /sys /dev /run/udev /opt/firmware
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add _volumes cache:/var/cache/armadi l lo-demo-experience
[armadillo ~1# podman start demo app

Starting ’demo_app’
b984a8cdf88539c32241618baf45651c92ab9318d82e1a7fbf2ad4cOcba315efd
[armadillo ~]# podman exec -it demo app bash

[container /]#

9.230 FEF U —yavERTT ZHDO IV T HERH
0.142. TEFZ TV Tr—>a3 Y50 F v Z2kEET %

TEF IV 0Fv 2R LET, BROTEFZ VT —avdorFE7Z 7V o— 3
VIVFYHLERTEXRS, COTEFXSVT—3rIUFrIid GUI ZJL—ALT—2 & LT Flutter
ZEALTWET, TEFZ 7V I—yayIFvyDY—XO—RI& apt source TEST I &EMNT
EF7,

[container /]#f apt install armadillo-demo-experience
[container /]# demoexperience

K9.231 FEFZ 7V IT—3 >y I VF v DiEE
UTDESBT7TTr—arvhiEsLET,

Armadi llo Demo Experience
Multimedia
Board
Machine Learning

FEDY—RA—FIEUTFOIYY K% ATDE THRITFBIETMETEEY,
[ATDE9 ~1$ apt source armadillo-demo-experience

ERAIOATTUDSEEBUCWTEFZ TV T —2 3 v 2R VKT,

Armadi Llo Demo Experience
Tensorflow Lite

FEDY—RI—KREUTOITY K% ATDE TRTTBZECRETIET,
[ATDE9 ~1$ apt source armadillo-demo-experience
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Armadi Llo Demo Experience

object detection
NPU % {58 L it i 7€

T ——
object detection

e}

£
FEQY—R1— FRUTDOITY K& ADE THRTF 2 & TRETEET,
[ATDE9 ~1$ apt source armadillo-demo-experience

BARETZZVT—a Vi, ATO &) MYV TREAITZIENTEET,

FEFZ IV —3 3 vIclE TensorFlow Lite & NPU Z{#EHT3HDOH
SFENTWVWET, TensorFlow Lite & NPU %#iKk> 547> D/IN\—I' 5
ik ->Tlk, TEFZ IV = a3 VDR IEULKEELRBRWSENH D F
o UTDIN—I 3 VICHE>TWVWBZEEZERLTLIEE L,

KOS FEFZF IV —a VEMED IEHICRERIN—Y 3V

Ry ir—3I% MHEN—-I 3>
tensorflow-lite 2.8.0 Mk
python3-tflite-runtime 28.0 M E
tensorflow-lite-vx-delegate 2.8.0 Mk
tim-vx 1.1.39 MLk

ENXyTr—IDN\N—=YaviE, AVFTFFRTUTOIAY Y REZETITS
& CTHERTE=E I, LTI, tensorflow-lite ®/N\— 3 > HEZERT B4
T,

[container ~1# dpkg -L tensorflow-Llite

Desired=Unknown/Instal l/Remove/Purge/Hold

| Status=Not/Inst/Conf-files/Unpacked/halF-conf/Half-inst/trig-aWait/
Trig-pend

|/ Err?=(none)/Reinst-required (Status,Err: uppercase=bad)

[1/ Name Version Architecture Description
- - - -

ii tensorflow-lite 2.8.0-1 arm64 deep learning framework
for on-device inference

9232 Ky Tr—IDN—=IavEHRI S

N—I3VDEEEmIZLUTWRWESIIE., apt update & apt upgrade
ERITLTTPZ Y 77— b ZITo>TLEE L,

9.14.3. mediaplayer

mediaplayer [FENBZBEET D77V T— 30T, H264, VP8, VPO TI Y I— KNI hicEiH
77 THNIE, BEOTI—RIC VPU DBMEDNET, File XZa—m5, BELEWEIET 71U
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ZBERTDIENTEEXT, COF7TUT—raviE, GUI ZL—ALT—7 &L T wxWidgets ZfEFH
LTWET,

i m| MediaPlayer wxWidgets Sample - o x

File Controls Options Debug Help

< > [1] > {( 1

Size(x,y):0,0 Position: 0:00/ 0:00 Speed:0.0x State:Stopped Loops:0 D/T:...

FEHHEAULZWES(E. pulseaudio 1 Y A M—=)LU TR T Z2HENHD T,

[container /]# apt install pulseaudio
[container /1#f pulseaudio --start ——exit-idle-time=-1

9.233 pulseaudio O > A k—)L & {28}

9.14.4. video recoder

video recoder (& gstreamer ZER U THXTNS DR ZIRBE T DI ENTEEXT, ZDH,
DT IVr—yavEERT SHIciE. Armadillo RMRICH X S %2 FEHRTI2DENHD £F, HX
SHERINTWS & Video device DIBEE THAZERBIRTEDLSICHBDET, I ATERIRL.
Start R Y&\ LRV 1 Y RUDNKRREINITEDEBREINE T, P U Tr—2a >y EDTFIAMRY
J RlclE, Start RY Y EFUZE = ICHENT S gstreamer DAY Y RERRLTWET, 7F A K
My 7 ZADABIFF—IR— R THREAIRETT, COF TV Tr—ravid, GUI ZL—LT7—2&0LT
wxWidgets ZERL TWXT,
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zzzzz

NAIVRNEDAASHBE TRARBICEEFELRILILWEEIE. 719.14.3. mediaplayer; #Z£B LT
pulseaudio Z#2EL T2 E LY,

9.14.5. led switch tester

led switch tester (& Armadillo &{&_E® LED & SW1 %> 7 U —3 3> T9, LED Ry V%
9 Z&T Armadillo &REE®D LED @ =47 - BT ZHER T2 ENTEFT, Armadillo KE LD
SW1 g &7 U T—2 30D SW1 SADORRINET 2 EEHRBTEET, D7 YT —
vaviE. GUI ZL—LA7—2& LT wxWidgets ZERALTWEY,

9.14.6. rtc tester

rtc tester (& Armadillo &k E®D RTC (XU THROXRER K UCRENTZAZ 7 IV or—3> T
To WLV —ENSAMEZED, Time ICREULLWEZZAALUIE. Set /Ry v %&#T & RTC I
ZOHARMNERESINE T, Get Ny VZiHT &, IREDHKZ RTC o A&7 T or—>a v kI
RERENET, cOF77UT—aviE, GUI 7L—AT—2& LT wxWidgets ZERLTWET,
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RTC TESTER VIEW.

9.14.7. object detection demo

object detection demo [FAX FH 5 DHURICKT U TYHRFBHZT>7 7)o —23 > TH, NPU
ZEALTWSORRICHERTHZITAET Y. BEOAAICIIFRHEL cPEzBECHUAT RIS 1.
ARICIERBLUIMED IR ERATHIRREINET, COFTVIT— 3V IdEREBEDOS14T S
') & LT TensorFlow Lite ZFERALTWET,

EEY BH1IC. BELR Python 2475V %A YA N—ILTBRENHDET,

[container /]# pip3 install pillow

X 9.234 pillow D1 >~ A h—)L & #EED

Object Detection Demo x

CDOFPTVT—=23VEAXTTNAAELTT I AL KT /dev/video2 ZERLEXT., BEVLDIR
BICK>THDAR S TINA RCKRE LIEWEEIE. UTDT7 7ML ZEEL TS,

[container /1# vi /usr/share/armadil lo-demo—experience/resources/demos. json

. (B
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{"Machine Learning”:[{
"Tensorflow Lite”:[{

"name”: "object detection demo”,

“executable”: "python3 /usr/share/armadillo-demo-experience/AI-demo/object detection/
detect usbcamera.py ——model /usr/share/armadillo-demo—experience/Al-demo/object detection/
detect.tflite ——labels /usr/share/armadil lo-demo-experience/Al-demo/object detection/
coco_labels. txt --camera id 2”, (1)

"compatible”: "armadillo-x2”,

"description”: "This is a simple object detection aplication that used NPU and TensorF Low
Lite on the Armadillo-X2 board.”

}]
H

9.235 EFATFT/INA ADEE
(1) --camera_id DEZREICEDLETEELXT,

9.14.8. pose estimation demo

pose estimation demo [FAAX T ICMS> Tc A\MIDOZEBZHEL TRRI D7 U —23 2T, NPU
ZHEAL TV IHERICEBHEEZTAE T, HEULCEBRIAYOLICERTRREINET, 20D
F7ZVr—oa v dlmEE D>+ 75 & LT TensorFlow Lite ZERALTWEY,

Pose Estimation Demo

COF77VTr— 3V EERES U THSEHEICRENRRS NS X TYERIOH 1 2EEHLDD T,
2 BEMUEDRE TIE 5 MIBETHENRRENET, Kfce AXZTTNNARELTT T 4L MT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTT/NA RICEKRE LIcWHEEIE. UATDOT7 71
EEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo—experience/resources/demos. json
1 (HB8)

{"Machine Learning”:[{

. (BR)
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"name”: "pose estimation”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/pose estimation/
pose estimation.py ——model /usr/share/armadillo-demo-experience/AI-demo/pose estimation/

posenet. tflite -—camera_id 27, (1)
"source”: "”,
”screenshot”: "pose _estimation_demo.png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple pose estimation aplication that uses NPU on the Armadillo-
X2 board.”
H

H

9.236 EFATINA ADEE
@ -camera_id DEZREICELETCEELET,

9.14.9. image segmentation demo

image segmentation demo [EAAXZICHS> T AID "TAME U TEBE S NCBB(EI AV RN =
HELTRTRIZ 7P IV —23>TY, NPU ZFEALTWSOESRICEBHEEZITAER T, HEL
FEHEBIEAD EICEDOEBETCERTRRINET, CO7TVT—yaVidBREZTDOZ177 )
& LT TensorFlow Lite Z##ERALTWEY,

Image Segmentation Demo

FPS(inference only): 13.77

CDTFIVT—oaVEAAXATTNARELTT 74 LT /dev/video2 ZFERLEYT, HEVLWDER
BICK>THIDOAAXAZFTNNARICEKELEWESIE. UTOT7 74N EZZEELTLEE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
: (AR
{"Machine Learning”:[{

. (BB8)

"name”: ”image segmentation”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/image segmentation/
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image segmentation,py -—model /usr/share/armadillo-demo-experience/Al-demo/image segmentation/
human_segmentation. tflite —-camera_id 27, (1)

"source”: "”,

”screenshot”: ”image segmentation_demo.png”,

"compatible”: "armadillo-x2”,

"description”: "This is a simple image segmentation aplication that uses NPU on the
Armadi llo-X2 board.”

H]
H]

X 9.237 ETATFTINA ADEE
@ -cameraid DEEBEICEDETCEELET,

9.14.10. super resolution demo

super resolution demo (F7 X 5 DIEDOFRER 50 x 50 E7 EILD#EE%Z 200 x 200 2 #)LIC
RIRE% LT TRRT D BRI 77U —3> T3, NPU ZFEARAL TWBHEEICBREEITA
F9, D7 TVIT—y 3 VIdBmMEBEDZA 775 & LT TensorFlow Lite ZERAL TWET,

EEA L HsafEmET 200 x 200 E7 ILICIEA UK. BEEA THMBEE T 200 x 200 £
EILICUIEBREE T,

Super Resolution Demo

COF77VTr— 3V EERE U THSEEICRENRRS NS X TYIEIOHK 1 2EEHLDD T,
2 BIEMEDRETIE 5 MIBE THENRRENE T, Kfce AXSTTNNARELTT T 4L AT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTT/NA RICEKRE LIcWHEEIE. UATD7 71
EEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
 (488)

%"Machine Learning”:[{

 (488)

- {

"name”: ”"super resolution”,
"executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/super resolution/
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super resolution,py —-model /usr/share/armadillo-demo-experience/Al-demo/super resolution/
super_resolution.tflite ——camera_id 27, (1)

"source”: "7,

”screenshot”: ”super_resolution_demo.png”,

"compatible”: "armadillo-x2”,

"description”: "This is a super resolution application that uses NPU on the Armadillo-
X2 board.”

H]
H]

9.238 ETFATFTNA RDEE
(1) -—-camera_id DEZRBEICEDLETEELX T,

9.14.11. hand estimation demo

hand estimation demo [FA X S ICR> e AMIDFIEZHRH LU TZFDEEEFOERERFICRRT
37 7)—3>T%, NPU ZFERBL TWAIcOBERICFIEBREEXTAET. BEULFEOMESEE
BRIEFED LICERTEREREINET, COF7FUVIr—y 3 Vg2 ED >+ 7> & LT TensorFlow
Lite Z#ERA L TWEXT,

Hand Estimation Demo

palm_detect FPS(inference only): 43.048
hond_landmark FPS(inference only): 79.53 8

D7 7TVT—2 3V RS L THSEEICREDRRE NS X TYEDAK 30 MEELINDTT,
2 BUBROREETIE b WRETIRENIRTRENE T, fce AATTNARELTTT7AI LT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTTNA RICEKRELIEWHESRE. UATDO7 71
ZEBELTLLLE W,

Lcontainer /I# vi /usr/share/armadillo-demo-experience/resources/demos. json
()

%"Machine Learning”:[{

()

- {

"name”: "hand estimation”,

"executable”: "python3 /usr/share/armadillo-demo-experience/AI-demo/hand estimation/
hand_estimation.py —-landmark model /usr/share/armadillo-demo—experience/Al-demo/hand estimation/
hand. tflite ——detection model /usr/share/armadillo-demo-experience/Al-demo/hand estimation/
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palm, tflite ——camera id 2”, (1)
"source”: "7,
"screenshot”: "hand estimation demo. png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple hand estimation application that uses NPU on the
Armadillo-X2 board.”
H]

1

X 9.239 EFAT/INA ADEE

(1) -—-camera_id DEZREICEDLETEELX T,
9.14.12. screw detection demo

screw detection demo [FAA T >R I ZRE U TEFDEBRERRNT D7 YT —2 30 TY,
Fle, BEHOKRKZESIHNASRXIDRIZHD, ULEWMEULTTHNIXFRE. FRUNEERTHEEZH L
F9, BE/NSA—FIFAYY RSA V3K TIEENRETI,

NPU ZEBR LU TWBHERICRIDBREZTAE T, REURXIOEEITRI D LICERTERR
ENEd, COT7 V= aVidEmEED T4 7> E LT TensorFlow Lite Z2ERALULTWEY,

11

short screws:

D7 7VT—2 3V RS L THSEEICREDRRE NS X THEDHAK 30 MEELIND T,
2 DEMUEDORE TIF 5 MIBE THENRRENET, Rfce AXZTTNNARELTT T 4T /dev/
video2 ZEALE T, BEVDFRBICL > THDAXZT/NA RITKRELIEWEEIE. UATDT7 7L
ZEBELTLLLE W,

[container /]# vi /usr/share/armadillo-demo-experience/resources/demos. json
 (88)

%”Machine Learning”:[{

 (88)

- {

"name”: "screw detection”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/screw detection/

screw detection.py -—camera id 2 --conf thres 0.5 ——iou_thres 0.45 —--len thres 1307, (1)
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””

1]
1

"This is a simple screw detection application that uses NPU on the

"source”: "”,
”screenshot”: "screw_detection_demo.png”,
"compatible”: "armadillo-x2”,
"description”:

Armadillo-X2 board.”

9240 REIAYV 71V DEE

CDITDRINGA—HHZTEITEZIET, 77U T5—2 3y DEFHHE
DML TR 9.16. RIBETEDICSXA—HD

'ﬂﬁbi_‘;—o %/\"5)(—9
nqé%HiJ %;%E”LJT < 7Léb\o

£ 9.16 XIYBRHBTED/NS A —5 DFHM

IRTGA—5 % B

camera_id FRITDZNASEEELEXY, /dev/videoN O N [CHY L F
E

conf_thres AINRIERBUIEEDLEWNMETT, TOEUTOEED
WKIERI ERBREINFEE Ao

iou_thres XIUBRHDOBUNIBICFERT /KT AXA—F T,

len_thres RWRIEEWRIDEFEZRETCETET,

visualize_score

INZEEEIDE. AIDRYERBLLEEZRELEY,

visualize_length

INEREIDE, RYOREEHBELFEI,

9.15. B ® Armadillo DEE%

<_0)_%‘Cbi Armadillo Base OS BHE R ZHAHAA L I —H —B R OREKETRFIC
74 2Y—I)LT&%HS Tatmark-thermal-profiler; (IZ2DWTHEBMN

9.15.1. REAIEDEEM
Armadillo (&S & ICHERESHFEIRE SN TLEIT
é:é%LCEYDﬁH’CﬁFﬁLﬂL EDEZTHD., RERARIC

DANRY J@ED LIRS BRWMEEDNH D T, e,

SEAKD CPU XU SoC REMNE DIREXRTLENS DN\

NHDIBENHD XY,

HIET S

RN DEBETO
ULxd,

ZN5EH < FTHREERICHREM
FEFEOERDERPRADEERLR E TLH

Armadillo (& CPU F7zld SoC hREDREMU £
K2 E. BRI Yy ROV T BT —TILIvy RO VEENBHINTWEY, 2Dk,
REMICIF Armadillo ZHEARAALHRZERRKERAFEORETEES®DD. RRICOEEZFHAIL T

Y= vry NI VREISBVWHERE

Armadillo Base OS #B&EHH & TE. EBEFRD Armadillo DEREREZZEGEL CSVEATHAT

% atmark-thermal-profiler ZFIFBT5 2 EMTEXIT DT, BREAEIC

RITBDIENTEEXT,

9.15.2. atmark-thermal-profiler Z4 > A h—JL9 %

atmark-thermal-profiler (& apk /Xy o —I TREINTWEI DT, apk add IV RTI VR

N—ILFg 2 ENTRETT,

~1# apk upgrade
~1# apk add atmark-thermal-profiler

[armadillo
[armadillo

9.241 atmark-thermal-profiler Z1 > XA —IL 3%
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9 %Y—ILTY, atmark-thermal-profiler (&, fthd apk /Sy or—I'&
FERIC persist_file -a AY Y RTKFEMICTA Y AR —)LLTEL Z EHH
BETT A, OF DRED=HIC Armadillo HESI L TLWBE eMMC AD
ETZ AP ZHRITBHD T, Armadillo ZHAAATEEFDERKRFICEINU T
FFXRICLUTRLLSZERHEBULEEAS

If atmark-thermal-profiler (&7 /\y 7' (&) AE TREBRZ NEXR U E

atmark-thermal-profiler Z XEMIC1 > A M=)V T 215&(F. ERKIC
R THIBRL T EE W,

9.15.3. atmark-thermal-profiler #3217 - E1L9 3

X 9.242. atmark-thermal-profiler 232179 %, I[c/RI IV RZETI S & T, atmark-
thermal-profiler HN&1fEZ B L £,

[armadillo “]#f rc-service atmark-thermal-profiler start

9.242 atmark-thermal-profiler #3179 %

'Kl 9.243. atmark-thermal-profiler 2219 %, ICRIT ANV REETI S & T, atmark-
thermal-profiler H&EZ=1EL £,

[armadillo ~1# rc-service atmark-thermal-profiler stop

9.243 atmark-thermal-profiler Z{£1t9 %
9.15.4. atmark-thermal-profiler "HAHT 207 7 71 ILZHERT 3

atmark-thermal-profiler (&, >~ X M —JLE%HL S BEIRICTREY CPU &3, Load Average 7
EDFEHRE 30 T 1 EQBEATES. /var/log/thermal_profile.csv ICIBEELTWEE T,

[armadillo ~1# head /var/log/thermal profile.csv

DATE, ONESHOT, CPU_TMEP, SOC_TEMP, LOAD AVE, CPU 1, CPU_2, CPU_3, CPU_4, CPU 5, USE_1,USE 2, USE 3, USE 4, USE_
5

2022-11-30T11:11:05409:00, 0, 54,57, 0. 24, /usr/sbin/rngd -b -p /run/rngd.pid -q -0 jitter:buffer size:
4133 -0 jitter:refill thresh:4133 -0 jitter:thread count:1, /usr/sbin/chronyd -f /etc/chrony/
chrony. conf, [kworker/1:3H-kb], podman network inspect podman, /usr/sbin/NetworkManager -n, 22,2,2,0,0,

1 (EB8)

9244 N7 7 71 ILORBH

thermal_profile.csv @ 1 fTEIEANYF1TTT, ZFNCDWTDEA%Z %k 9.17. thermal_profile.csv
DEFDFE) ICREEH LT,
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% 9.17 thermal_profile.csv D &5 D iR

"y & Eiks

DATE ZOIOT—YBBEKETY, "F-A-HTRIM+I LY —V" OFATHASNET,

ONESHOT DTN T DFDF—=FiE, Y=<W vy NTIVEELY vy MU UDRITINIRFICE
BankaezrULED,

CPU_TEMP HARE R D CPU BEARRUET, BAIIECTY,

SOC_TEMP SHAIRF SR D SoC BEZRUET, BAIF'CTY, ERAL > TIIERIE T, Z0HFIFEAICK
DET,

LOAD_AVE SHAIREAASEE 1 2D Load Average T,

CPU_1 FHAIRE =R D CPU X 1 10 7OEXTY,

CPU_2 PRI R D CPU EAE 2 U0 7AERXTY,

CPU_3 HAIRFSR D CPU EREE 3 MO 7OEATY,

CPU_4 FHAIRER D CPU BAE 4O T7OEXTY,

CPU_5 SRR D CPU XS MO T7OEATY,

USE_1 SHAIRE=R @ CPU B 1 o 70+ XD CPU EREETY,

USE_2 SHRIRER @ CPU ERX 2 Ao 70 XM CPU ERXTY,

USE_3 sHARE R @ CPU X 3 M0 7O X® CPU ERETY,

USE_4 EHAIR R @ CPU EBZE 4 it 7O XD CPU ERETY,

USE_5 SHARER® CPU ERR S MO 7O XD CPU EREXTY,

0.15.5. mEAIERR DO
atmark-thermal-profiler Z#EB LU THESNIAY 7 71 ILORBZDITL THEFT,
9.155.1. 4=~ IL>¥ v v NT UV REDHER
FH. FALTWSD Armadillo MICTH =TI vy RO VT IMERLTCEEET, 22T

IZ. Armadillo Base OS ###H L TW% Armadillo-loT ¥— ko1 G4 #HELET, tHOBFZET
ISESNDERNERZZENH D EITTEFELTLIEE W,

[armadillo ~J# cat /sys/class/thermal/thermal _zone@/trip point_1 temp

105000 @
[armadillo ~]# cat /sys/class/thermal/thermal zonel/trip point_1 temp

105000 @

9.245 H—I I v v h¥ UV REDRER(Armadillo-loT — kU 1 G4 ZHIIC)

(1) CPUDH—TILY vy R IVEBETY, SUCTRIESINTWADT, 105CTH—<ILY v
KT OYVTEBEDDMDET,

(2] SoC DY —< IV vy NTOVEBETY, TUCTRIEENTWADT, 1065 CTH—YILy vy
KOV FBEINDMDFET,

9.15.5.2. RERERRDT > 71

atmark-thermal-profiler A 719 % A% (thermal_profile.csv)id CSV 7 7 1 JLIaD T, KEXREE
YIRTAYR—MULTTZTHTZENTRETT, ZNICELD Armadillo BIfERDREDE(LHA]
filteh, BoNZBEENEPLP IO XY,

X 9.246. Armadillo-loT & — kDU 1 G4 TR ULREDT Z 7 & Armadillo-loT ¥ —k7 =
1 G4 L T—7EHAAE atmark-thermal-profiler 2317 U THUS U fc thermal_profile.csv & Google X
TLYRY—=KNTTZ7LIEHDTY, FIDTHIC. BHT stress-ng AV RZEFTLT CPU I
BR%ES5Z fcté. stress-ng AV Y R%EZEIELT CPU & SoC DBENTNZDEF > BOT—45 T
3_0
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== CPU_TMEP == SOC_TEMP

65
60
55
50
o
]
o
o 45
40
35
I R R R B R P A R L B S JPUL LR T B B B s R R R R I S R ]
PEPLLEL LSS EEPSSS LEPELPPLPPEPREP PP PPEPS DS P PP S
p‘*ﬁs‘*ﬁp‘*ﬁp‘*ﬁp‘*@ﬁ“ S PP l@v@ﬂfu‘*q:@A;u‘*q:‘a‘*,\p‘zp‘*&m‘zp‘*q@‘* ‘l@hp‘*wm‘*‘l@‘p‘*qu‘*hﬁ:‘u‘*q‘a"hﬁ*@q‘*%;a @q‘*&9‘*@@@q‘*«p‘*\l@vm‘*\lﬁ‘*\ﬁ*‘s‘*«p‘up‘*
O S A
S S S o g S S S S P o S S oS P oS P S B S
A A RS IR S SR SIS S SIS SR SIS SIS LTI SR LR
F O S R e e R A A A
O O O O O O N OO OO RO O P OO QRO QU OROP OO OO OE O O PO OO O O O OO PP
N N N N N N N N N N N N P N NN PN NN R NN RPN NN
¥ ¥ GV ¥ o ¥ ¥ gl ¥ oF oV o ¥ il ¥ o ¥ o o ¥ o iV o g i gV o g o gV g o Y o ol ¥ oV ol gV o o o o o o
AT A A AR AR DA DDA DA ADT AR AR ADS A ARSI

9.246 Armadillo-loT #— ko 1 G4 TERREBUEEDT 7

757 OHitEhIORE (C) T, HHEIIKETY, FULMRIE CPU DIRE. RVRIZ SoC DiREZRL T
WEY, DT Z7& T9.165 1. Y=Ly vy MU VEEDHER TRET—NILIry R
VEREZRIENRSBE, CPUICEBRZEMNITEETH > TH SoC DREIF 60°CHIRIFEXRTUN LD ST
ZDEHETEIK Armadillo NNEENICENIFERBZRT > TWANZ VDB THERTEEXY,

9.15.5.3. CPU EREDHER

atmark-thermal-profiler (&. REEDRER T Th< CPU EREEXLE CPU EFRAEXOSVW O XI(C
DWTHEE L TEHRULE T, CPU FEAXICDWTIE thermal_profile.csv @ CPU_1~CPU_5 3] &,
USE_T~USE 532 LT EET W, BIICDWTFELLIF T 9.17. thermal_profile.csv D&%
DA, [cEFEE->TWVWET,

—RAIC CPU FEREMNS<B5 &, CPUBEDERELE< KD FT, 2Dk, BAEULLERENS

WiEHIE. CPUERXROsWTOEXICERLT. CPU ZERKICERL TWBER UG WLEHTA
PRNTWRBRWH R EZERT 5L Z2HBIITHLET,

9.16. Linux A—XILDBUSwoaUfcEZICXTEY OREZEF
795

Armadillo (& Linux A=V Sy addE DAVFRYTIAN—ICL>TYRATLYEY
AOEEL., BEBLET,

ZDEE, BEBICE>TAXEYDABHRONTURS o, T/\y THEHEICRDIZENH DT,

Z ZTlE Kdump ZFAB U T Linux h—RILHT v ¥ a Uiz & EiC X E Y DIREE(vmcore) % R7F
U. vmcore =9 277 E= BN LET,

9.16.1. Kdump ZFIHY % %

ZZ T Kdump ORITREZBEI S FIRZBNMLE T,
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1. Lin

ux 71— JL DX

Armadillo @ Linux 1—x ) ZzT7 /Ny TRICEELET, UTTBNIZZDDHEDELESH
EERIRLTLIEE L,

1.

EILREHD apk /Iy T —I%FAT 255
LToax Y REETULET,

[armadillo ~J# persist file -a del Llinux-at-x2
[armadillo ~]# persist file -a add linux-at-x2-debug

Linux 1—XILZEILRT BIHEE
LTDESICh—INAY TaFaL—yayaZTELTLREIV,

Kernel hacking --->
Compile-time checks and compiler options ---)>
[*] Compile the kernel with debug info <DEBUG_INFO> 0
[ 1 Reduce debugging information <DEBUG_INFO_REDUCED> (2]

Q@ FIvIZEANEY
Q@ FIvIENALFT

M9.7.2. Linux A—xRILZEILRT ) ZZRUT EILRELVTAYARM=ILLTLEE W,

2. N\wT—IDAVAN=)

kd

ump-tools Z1 Y A ~—JLUE T,

[armadillo ~1# persist file -a add kdump-tools

3. REZ7AILORE
Kdump ORET 71 ILEREL £ T

[armadillo “1# vi /etc/conf.d/kdump-tools
# kdump-tools configuration

: (HB8)

KDUMP_KERNEL=/boot/Image (1)
#KDUMP INITRD=/var/lib/kdump/initrd. img (2]

(B8

KDUMP COREDIR="/var/app/volumes /kdump” ©

1 (EE])
[armadillo ~1# persist file /etc/conf.d/kdump-tools (4)

o
2]

Linux 1—XRILA XA =YD/ AZIBELE T,
initrd (ZFIALUEBEWOTOXY NP ONULETD,
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© vmcore ZREFEITZTALIVMNUZEBELET, 27< &H 30MByte LEDZEREN X
2T,

O 7711 %EXEGILLET,
4. kdump-tools H—EZXDHE#E
EERFIC. BEIMIC kdump-tools U —EXZBMELITBLSICLET,

[armadillo ~1# rc-update add kdump-tools (1]
[armadillo ~1# persist file /etc/runlevels/default/kdump-tools (2]

@ kdump-tools Y—E XD EEIEEH =T/ HICLET,
O TN EXKEIELET,
5. Linux 1—XILEER/NZ X —F DiEE

Kdump THIFET 2 XEY 1 X%, Linux 1—%IJLEEER/CZ X —% @ crashkernel ICIEE L
9, M9.11.6. u-boot DIRBEHMDHRE) Z2ZRL. RIEEH optargs ZREL TS,

BT OFITIE. Kdump THIFAT 2 XEY ¥+ X% 128MByte ICIEEL TWET,

[armadillo “J# vi /boot/uboot env.d/kdump (1]
optargs=quiet nokaslr crashkernel=128M 9

[armadillo ~1# persist file -v /boot/uboot env.d/kdump (3]
" /boot/uboot env.d/kdump’ -> ’ /mnt/boot/uboot env.d/kdump’
[armadillo ~1# fw _setenv -s /boot/uboot_env.d/kdump (4]
Environment 0K, copy 0

[armadillo ~]# fw printenv | grep optargs= (5]
optargs=quiet nokaslr crashkernel=128M

[armadillo ~J# reboot (6

AV T4 7774 ERLET,

T 7 A4 )L METH 2 "quiet nokaslr'D# 3 (CBIMLTWEYT, T7 A4/ MEDNRETHN
i HIBRU CHRES D EE Ao

77 A I KEIELET,

BRI ESAHET,
EERALEEREER LTI,
BEFSHL T, REZRMEEET,

Bl ET, Kdump 2FBT 2#HFHIFTT TT o Linux A—RILHT v ¥ a ULiBEIC. Kdump
lc&>Tvmecore MRESINDLSICKED XU .

9.16.2. Kdump DENERESS
Z Tl MEIC Linux A—XILEIZ S vy a3t Kdump OEMEER%TSFIBEEBNLE T,

Q000 ©0

[armadillo “1# echo 1 > /proc/sys/kernel/sysrq (1]
[armadillo ~1# echo ¢ > /proc/sysrg-trigger (2]
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[ 19.295633] sysrq: Trigger a crash

[ 19.299079] Kernel panic - not syncing: sysrq triggered crash
: (HB8)

[ 19.386503] Starting crashdump kernel...

[ 19.390426] Byel

[ 0.000000] Booting Linux on physical CPU 0x0000000003 [0x410fd034] (3

: (HB8)

kdump-tools |makedumpfile Completed.

kdump-tools | kdump-config: saved vmcore in /var/app/volumes/kdump/202303101530
kdump-tools [Fri, 10 Mar 2023 15:30:39 +0900

[ 20.189148] imx2-wdt 30280000.watchdog: Device shutdown: Expect reboot!
[ 20.201853] reboot: Restarting system @

1 (&8)

Carmadillo “J# Lls /var/app/volumes/kdump/202303101530 6

dmesg. 202303101530 dump. 202303101530 0

SysRgq ¥—ZzBMELLET,

SysRqF—D"¢c"AVY RZETUT Linux i—XIZ0 oy >adtExd,
Kdump ICIEE Ufc Linux I—X L7 —hO—%—ZRALTICEB L F T,
Kdump H¥vmcore Z13#E L. BEIMNICBRZHL XTI,

ER SN 7 7ML EERLUE T,

dmesg.[DATE] (& Linux A—=%JLOOY T9, dump.[DATE]I& vmcore T,

Q0000 O

Armadillo OFEEMNTE T#. Kdump OO IcRRESNcT 1 L2 kY (/var/app/volumes/kdump/
[DATE]/)h'5. Linux A—FILHYY v 22 UTRRETD vmceore ¥ dmesg ZfEFRd 2 2 &N TEET,

vmecore BMRESNBDTALIRMNIUE LD, ZOFc L7 MURICER S
N7 71 INAIRSSNZ2HABEROIYY RTESNTWETD,

date +”%Y%m%d%HHM”

9.16.3. vmcore DFER
ZZTlF. vmcore DNBZHER I 5FIBZEBNLEX Y,
vmcore DB ZHERT BICiE. RD 3 DNRETT,
. vmcore
- vmlinux
- crashJIVY Yk

vmcore (&, 9.16.2. Kdump DOENMEREF) TIERL Uz /var/app/volumes/kdump/[DATE]/dump.
[DATE] T9, vmlinux XU crash AY Y ROERICDODWTIE, UTOFIEZSBEL T IZE W,

1. vmlinux O #E(E
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BESHEL TWVWD Linux A—XILE—REICEIL RS vmlinux ZBUS L £ 9,

r9.16.1. Kdump = #AT 2% TEBE S5O Linux A—XRILERIRUL DT K > TFIEHNERR
DNEFT, AT TRNIZ2ZDDAEDEESHZEBEIRL TS W,

1. EILRBEHD apk Ry T—JICEENTWS Linux A—RILHDEMEL TWBIHE

LToavy REETLTvmlinux ZBE UL X9, vmlinux (&, RANETYTFFHETHE
9 % /var/app/volumes/kdump/IcECEL £,

[armadillo “1# cd /var/app/volumes/kdump/

[armadillo /var/app/volumes/kdumplf# apk fetch Llinux-at-x2-dbg

[armadillo /var/app/volumes/kdump]i#f mv Linux-at-x2-dbg-[VERSION]. apk Llinux-at-x2-
dbg. tar.gz

[armadillo /var/app/volumes/kdump]f tar xf Llinux-at-x2-dbg. tar.gz

[armadillo /var/app/volumes/kdumplif ln -s usr/lib/debug/lib/modules/[VERSION]/vmLlinux

2. EJLRUf Linux h—XILHEEL TWBIHE
EIJLR U Linux h—xILT« L7 NUETIC vmlinux BMERE N TWE T,

[armadillo “1# ls Linux-[VERSION]/vmlinux
Linux-[VERSION]/vmlinux

vmlinux % /var/app/volumes/kdump/Ic AE—L T £ LY,
2. crash Y Y RD#Afg

crash A¥ Y REFBETBAIC. 943. 7Y RIY—IFT I /DN EHRTEZAAXA—-IEFES, &5
B U Tdebian AT FZEB LTS W,

crash AV Y RAFATZESZ T4 ANV Ea—YaryTHNIEE.
debian LN ZFB L THEEBEWE T A,
=

UToav >y RaEfTUTCcrashzZ1 > AM—=ILULZET,

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

set_image localhost/at-debian-image: latest

set_command sleep infinity

add_volumes /var/app/volumes/kdump:/mnt:ro (1

[armadillo ~]# podman start kdump

Starting ’kdump
8e7ad42534e3fb968dbf597d679246346ae4f766ac33ab0265008F30a7bf7d11
[armadillo ~1# podman exec —it kdump bash

[container /J# apt install crash (2
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@ KXk OS o /var/app/volumes/kdump 2T FAD /mnt ICX 7Y RTBELSIC
RELEY,

O crashIdYYREED crash/\yTr—3I %A VA R—=ILUET,

3. vmcore DiESR

XTFoaANYY RZETUTcrash ZEEBULEX I, EFHICEKINT D& crash D 7OV 7T MHRRSE
N, FEEOBIFTZTSZENTESZLSICHEDET,

[container /1# crash /mnt/vmlinux /mnt/[DATE]/dump. [DATE]
: (BBg)
crash>
crash @OV R—E(d, help VY RTHEERTEET,
= crash> help

help DFIFICANY Y REEZ D E, 20N Y ROEMAERERT
ZTEXEI, FlELTht AV ROFERIFUTOL S ICHERTEE T,

crash> help bt
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10. gfEO 2

10.1. BMEOZIcD W T

Armadillo-X2 TIE AT LANHEAT 207 O—EIE. —MpV7% /var/log T« L2 KU Tlda<. /
var/at-log T« L7 MU IcHAEINE T, /var/at-log (F. =7 7AILIATLERFBID/IN—FT 1
VIR TWBDT, =7 7AMILY AT LAICEENREELHEETH, /var/atlog D/X\—F «
YavhHEETHNIE. OV T 7AILERDEL T, FEEZOBITICHIAT 2 ENTEEXT,

10.2. BMfEO V2D H

A2 7 74L& /var/atlog T« L2 N UKRIC atlog EWS 77 IILATIERSINTWSD T, Zh
EERBDTa4 L7 MNJICAE—T B ETHROEEET, L. eMMC EDIL—K 7 7AILIY AT LD
BN TUFEWEETERWESIE. microSD A—RhSEETEIETOV 7 7MIILZRDHT I &N
TEFXY,

103. A7 774 IDT7x—X v bk

O7771ILOARABRTFART=ITHH, UTDESBTA—T v MMR>TWERT,

B armadillo O LRV #Ee: Avtw—2

X 10.1 8EQ7/ D7 4—< v b
104. OJA/X\—FT 1 3a>IicDOWT

AJHAHKTHS /var/atlog T« LI ~MJICIE, GPP T&% % /dev/mmcblk2gpl /{\—F 13>
MYTYREINTWET, 2ON—T 12 3 VICHRENBEENEELUHBRIE. /dev/mmcblk2gp1
DOT7—% % /dev/mmcblk2gp2 (cAE—U. /dev/mmcblk2gpl (& FAT 7 7MLV AT LATT #—
Ny RENET, TON—T 4V 3VDEEF v V7 EY AT LARBFICESNICETINED,
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11. BmiERe

AETIE, Armadillo-X2 THRTE 2 & EHEDHRICOVWTHRRBAL XY,

11.1. SD 7/RR b

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

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

BB . AH— K% A 7 microSD/microSDHC/microSDXC/microSDIO
- J\Z1@: 1bit or 4bit
- AE—R¥E—R: Default Speed(26MHz), High Speed(52MHz), UHS-I1(50MHz)
- N—=RF4 T MYR—b

AE—RE—RHMUHS-| E— RTEIMELHE. VCCI ClassB 1R 1&ZEHL
Dz, SD h— RO IHAE— KD DDR5O(FRAZ O 2~ 50MHz) (Il

[RENEd,
TINA AT 7A4IL - /dev/mmcb Lk1
FEAEdT DY —XI—NK . drivers/mmc/host/sdhci-esdhc-imx. ¢
. drivers/mmc/host/sdhci-of-esdhc. ¢
Device Tree K& 2 X> . Documentation/devicetree/bindings/mmc/fsl-imx-esdhc. yaml

l\

- Documentation/devicetree/bindings/mmc/mmc—control ler. yaml

Hh—x)A>vT4F2

L—y gy Device Drivers -—-)>
<x> MMC/SD/SDIO card support -—-> <MMC>
<%> MMC block device driver <MMC_BLOCK>

(32) Number of minors per block device <MMC_BLOCK MINORS>
*%% MMC/SD/SDIO Host Controller Drivers kx
<x> Secure Digital Host Controller Interface support
<MMC_SDHCI>
<k SDHCI platform and OF driver helper  <MMC_SDHCI PLTFM>

<D SDHCI OF support for the Freescale eSDHC controller
<MMC_SDHCI OF ESDHC>
kD SDHCI support for the Freescale eSDHC/uSDHC i.MX

controller support
<MMC_SDHCI ESDHC_ IMX>
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11.2. Ethernet

Armadillo-X2 @ Ethernet(LAN) (. i.MX 8M Plus @ ENET (Ethernet MAC)ZFIFHL TWX 9,
Armadillo-X2 Tl&. LANA>%—7 1 —X 1(CON3)NENET #FfIFBUTWE Y,

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

. BIEE— R: Full-Duplex(£ =), Half-Duplex (¢ =) [
. Auto Negotiation #7R— k
- FrUTZRAOYR— K
- UV IR R—b
BET %Y —XJ—NR . drivers/net/ethernet/freescale/fec main.c
. drivers/net/phy/marvell.c
. drivers/net/mdio/of mdio.c
[i)\evice Tree K& 32 X> . Documentation/devicetree/bindings/net/fsl-fec. txt

- Documentation/devicetree/bindings/net/mdio-mux. txt

- Documentation/devicetree/bindings/net/ethernet-phy. yaml

XY RNT—=TFINA1 R - ethd L AN —71x—2X 1)
A—RIAVT1F2
L—y3Yv Device Drivers --—->
[*] Network device support -——> <NETDEVICES>
[x] Ethernet driver support --——> <ETHERNET>
[*] Freescale devices <NET VENDOR FREESCALE>
<D FEC ethernet controller (of ColdFire and some i.MX CPUs)
<FEC>
-%-  PHY Device support and infrastructure ---> <PHYLIB>

[*] Support LED triggers for tracking link state
CLED TRIGGER PHY>

<%>  Marvell Alaska PHYs <MARVELL_PHY>

11.3. USBRA k

Armadillo-X2 ® USB /R X k&, i.MX 8M Plus ® USB(Universal Serial Bus Controller)& & O
USB_PHY (Universal Serial Bus PHY)Z#fIHL TWE 9,

Armadillo-X2 Tl&. USB 1 >%—7 £ —ZX(CON4)HA USBT ZFJBLTWEF, USB2 iclE 1.4
USB /\7, [c"9 USB2422 h¥ e nTW\WEd,

FERE . USB specification rev 3.0 %l
- xHCl(eXtensible Host Controller Interface) & #2

[117000Mbps(1000BASE-T) (& Half-Duplex (CFEXIETT o
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SUIKkEE

TINARAT 74

FEd2Y—XI1—NR

Device Tree R¥ 12 X
N

H—J)A>vT+4Fa
L—>3y

11.4. USB/\7

- BRix L — : Super-speed(5 Gbps), high-speed(480 Mbps), full-

speed(12 Mbps), low-speed(1.5 Mbps)

- AF'YTFTINA ZADFZEF. TINA A%z U @& < /dev/sdN (N (&

ah S DER)ERD T,

/O TFTNNAZRADBZEIE, 77723V UCETINA AT 71ILER

NDEY,

. drivers/usb/dwc3/dwc3-imx8mp. ¢
. drivers/phy/freescale/phy-fsl-imx8mg-usb. c
- Documentation/devicetree/bindings/usb/dwc3-imx8mp. txt

- Documentation/devicetree/bindings/phy/fsl, imx8mg-usb-phy. txt

Device Drivers -——>
[%] USB support --—-> <USB_SUPPORT>
<x>  Support for Host-side USB <USB>
*x* USB Host Controller Drivers k%

<x> xHCI HCD (USB 3.0) support <USB_XHCI HCD>

—%k= Generic xHCI driver for a platform device
<USB_XHCI PLATFORM>
<*> DesignWare USB3 DRD Core Support <USB_DWC3>

DWC3 Mode Selection (Dual Role mode) --->
<USB_DWC3 DUAL_ROLE>

kD NXP iMX8MP Platform <USB_DWC3_IMX8MP>
PHY Subsystem --->

-%— PHY Core <GENERIC PHY>

<> Freescale i.MX8M USB3 PHY <PHY FSL_IMX8MQ USB)>

Armadillo-X2 [Zl3. Microchip 8 USB2422 BMEF SN TWET, USB2422 (F. M13.2.7.CON11
FERA VY —T7x—RX)) KV "13.211.CON17 (USBA>vF—T7x—R 1)) ICEHEINTVET,

HEe

FEY5Y—XAJ—NR

Device Tree KF 1 XY
~

H—x)A>Y T 1%
L—>3>v

- USB specification rev 2.0 %4

- BRiX L — b high-speed(480 Mbps), full-speed(12 Mbps), low-

speed(1.5 Mbps)

. drivers/usb/misc/usb251xb. c

- Documentation/devicetree/bindings/usb/usb251xb. txt

Device Drivers --—-)>
[*] USB support ---> <USB_SUPPORT>
*xx USB Miscellaneous drivers xkx
<x>  USB251XB Hub Controller Configuration Driver
<USB_HUB_USB251XB>
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11.5. UART

Armadillo-X2 @ UART &,
Transmitter)ZF|FHL TWX T,

iMX 8M Plus @ UART(Universal

Asynchronous Receiver/

Armadillo-X2 Tl&. USB >\ 77 )L Z# IC(CP2102N/Silicon Labs)#ZH T UART2 [CHE# ST L

ESERS

- T=FEvRR 7or8EvYh

- AhvT7EYERR Tor2EY b

- NN T 1 B8 or F or 2L

. 70O—#fE: CTS/RTS or XON/XOFF or & UL
- BRKR—L — h:4Mbps

TA—TY
~

FEEd2Y—XI—NR

. drivers/tty/serial/imx.c

. drivers/tty/serial/imx_earlycon.c

Device Tree R 1 X
~

- Documentation/devicetree/bindings/ser

USB 3>V —JL1 ¥4 —7 £ —Z(CON6)i& 4Mbps THIFT 2 Z £A'T
=FthAo USB U 7)LZE# IC(CP2102N/Silicon Labs) D& AmR—L —
kHY3Mbps THBAETI,

jal/fsl-imx-uart. yaml

TINA AT 74

VYPIA VI —T 1 —R TINARAT 7))
UARTI1 /dev/ttymxc0
UART2 /dev/ttymxcl

H—xI)A>Y T 1%
L—>3>v

Device Drivers -——>
Character devices
[*] Enable TTY
Serial drivers ---)>
<x> IMX serial port support
k> Console on IMX serial por
[*] Earlycon on IMX serial port

—->

<TTY>

<SERIAL_IMX>
t <SERIAL_IMX_CONSOLE>
<SERIAL_IMX_EARLYCON>

11.6. HDMI

Armadillo-X2 @ HDMI (&, i.MX 8M Plus @ HDMI TX Controller, HDMI TX PHY. HDMI TX
BLK_CTRL. HTX PVI(HDMI TX Parallel Video Interface)$ & U* LCDIF(LCD Interface)ZFfIFAL T
WZ£d9, LCDIF [&. LCDIF3 Zf|FBL %9,

Armadillo-X2 (&, HDMI 5T« A 7L A NDBEHREHARN. FEEHEAZYR—KNLUTWET,

Linux

Tl¥. #h2h DRM(Direct Rendering Manager) 7/8« X [2 ALSA(Advanced Linux Sound
Architecture) 7/\41 R & UTHIBEIT B ENTEEY,

CI7L—bNRy 77 FNAREVTHIATZZEHTEET,
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PR (EIR
#)

- RKBRE: 4096x2160 V€I

- BRKRKy~70OvY: 297MHz
. HWZ7—T#x—~ v k: RGB888(24bit)
- E'EAR O Lyy T

FEEHBLTWTH, BIREADTELRWEENRH D FT, XD VIC Bl [
EXIHTHZE. BERENTEEEA,

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

TINACAT 74

sysfs DRM 7 2 X7« L
AN,

BEd2Y—XI]—NR

Device Tree R 1 XV
N

H—x)A>YT714FaL—
2=

BICEA-861 #1&® VIC O— R,

- BT YU REKRE: 32kHz, 44.1kHz, 48kHz, 88.2kHz, 96kHz,

176.4kHz, 192kHz

- FrYUXRILE 2

- 74—~ bk: Signed 24/32 bit, Little-endian
. /dev/dri/cardl (DRM)

- /dev/fb0 (7 L—LI/\y 7 7)

- hw:0 (ALSA)

. /sys/class/drm/card1-HDMI-A-1

. drivers/gpu/drm/imx/dw_hdmi-imx. c

. drivers/phy/freescale/phy-fsl-samsung-hdmi.c
- drivers/clk/imx/clk-blk-ctrl.c

. drivers/gpu/drm/imx/imx8mp—hdmi-pavi.c

- drivers/gpu/imx/lcdifv3/lcdifv3-common. ¢

- sound/soc/fsl/imx-cdnhdmi. c

. sound/soc/fsl/fsl aud2htx.c

. Documentation/devicetree/bindings/phy/fsl, samsung-hdmi-

phy. yaml

. Documentation/devicetree/bindings/sound/imx-audio-cdnhdmi. txt

- Documentation/devicetree/bindings/sound/fsl, aud2htx. txt

Device Drivers -——>
Graphics support --->
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<*> i.MX LCDIFV3 core support <IMX LCDIFV3 CORE>
—%— NXP i.MX8MP HDMI Audio Video (PVI/PAI)  <IMX8MP_HDMI PAVI>
<x> Freescale i.MX DRM HDMI <DRM_IMX HDMI>
-%- Common Clock Framework --—-> <COMMON_CLK>
<x>  IMX8MP CCM Clock Driver <CLK_ IMX8MP>
<> Sound card support ---> <SOUND>
<x> Advanced Linux Sound Architecture --—-> <SND>
<*> ALSA for SoC audio support --—-> <SND_S0C>

SoC Audio for Freescale CPUs --->
<*> SoC Audio support for i.MX boards with CDN HDMI port
<SND SOC IMX CDNHDMI>
PHY Subsystem --—->
-%— AUDIO TO HDMI TX module support <SND SOC FSL AUD2HTX>
<x> Samsung HDMI PHY support <PHY_SAMSUNG_HDMI PHY>

UTOATY RERTY 22 & THREENDESEBLT BT ENTEE
£

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

PRE A ZITW WSS TOOANY Y RZ2EITULET,

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

11.7. MIPI CSI-2

Armadillo-X2 @ MIPI CSI-2 [&. i.MX 8M Plus @ MIPI_CSI(MIPI CSI Host Controller)ZFfIFAL T
WX9,

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

Linux Tld. AXZ MW HhSDOEKERANZ VAL2(VideodLinux2) T/IN\A RE U THIBT BT ENTEE
ERS

HERE - MIPI D-PHY specification V1.2 #4i
- MIPI CSI2 Specification V1.3 Z#L(C-PHY feature Zfxr<)
- L=y 2(7—%), 1(yAOv7)
- mAEZEILZ0OY 7: 400MHz
- T—%L—k:80Mbps - 1.5Gbps(1 L—>387Dh)

- WZ—=T 4=~ v ~(YUV): YUV420 8/10bit, YUV420 8bit Legacy,
YUV420 8/10bit CSPS, YUV422 8/10bit

- hZ—7*—< v h(RGB): RGB565, RGB666, RGB888

MArmadillo-X2 ICh X SIRNEBLTWEEA.
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SUmIKEE

TINA X774

FEEd 2y —XI1—NR

Device Tree KF 1 XYV
~

H—I)aAvT«4Fa
L—>3y

- WZ—=TA4—~v b(RAW): RAWG, RAW7, RAWS8, RAW10, RAW12,

RAWT14

. /dev/video2 [°]

. drivers/staging/media/imx/imx8-mipi-csi2-sam.c
- drivers/staging/media/imx/imx8-media-dev. c

. drivers/staging/media/imx/imx8-isi-core.c

. drivers/staging/media/imx/imx8-isi-cap.c

- Documentation/devicetree/bindings/media/imx8-media-dev. txt

Device Drivers --—->
[%] Staging drivers ---> <STAGING>
[*x] Media staging drivers ---)> <STAGING_MEDIA>
<k i.MX V4L2 media core driver <VIDEO IMX CAPTURE>

i.MX8QXP/QM Camera ISI/MIPI Features support --—->
<*> IMX8 MIPI CSI2 SAMSUNG Controller <IMX8 MIPI CSI2 SAM>
<x> IMX8 Image Sensor Interface Core Driver <IMX8 ISI CORE>
<x> IMX8 Image Sensor Interface Capture Device Driver
<IMX8 ISI CAPTURE>
<*> IMX8 Media Device Driver <IMX8 MEDIA DEVICE>

11.8. U7 L0708y 7

Armadillo-X2 DU 7 I)LZ A4 L7 Ay 7lE. Armadillo-X2 [ & S 117z Micro Crystal ¢ RV-8803-
C7 8LV, i.MX 8M Plus @ SNVS _HP Real Time Counter ZFfJFALUTWEd,

e

TINARAT7A)

BEYdY—XI—K

- 7 7—LEIDRAHYIR— K
. /dev/rtc (/dev/rtcd NDIVRY W TV Y)
- /dev/rtcd (RV-8803-C7)

- /dev/rtcl (SNVS_HP Real Time Counter)

RV-8803-C7 »% /dev/rtcd . SNVS HP

Real Time Counter A% /dev/rtcl &7x5 K

>. Device Tree TITA U7 RA%ZHREL TV
= £9,

. drivers/rtc/rtc-rv8803.c

. drivers/rtc/rtc-snvs.c

BIUVC WA R EZERL T VAL2 FIRA RZEML TWBIBEEIF. BESHNERDIREENH D £,
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Device Tree K& 31 X> . Documentation/devicetree/bindings/rtc/epson, rx8900. txt
N

- Documentation/devicetree/bindings/crypto/fsl-sec4. txt

A=AV T1sF2
L—y3yv Device Drivers ——>
[*] Real Time Clock -—-> <RTC_CLASS>
(rtc@) RTC used to synchronize NTP adjustment
<RTC_SYSTOHC DEVICE>
<k>  Micro Crystal RV8803, Epson RX8900 <RTC_DRV RV8803>
<x> Freescale SNVS RTC support <RTC_DRV_SNVS>

Linux 71— *)bd)/\—)a > vb5.10.86-r0 MUETIE. NTP —/X\—¢&
RTC = #Z|REHE U 2355, rtcO (RV-8803-C7)Ic D ABFAMMFRETRFSILE
ER

Linux 1—XJLD/IN\—' 3> v5.10.52-r1 Tld, NTP H—/8—& RTC &
BZIFEH U /3B A. rtcO (RV-8803-C7) & rtc1 (SVNS) DA ICBZA
REINTWE U,

RV-8803-C7 (. #72 O MICcUH 7 5 —LBIDAHZRESED I EN

TEFEAh. O OR 30 MOEFIC, 1 WRICTS—LDIES L SICERE
LTH. RRICTZS—LBIDAHDNRETZDIF0OR 17 0BERDR
ER

T Z—=LEIDAHE, TINART7F7AILBBATHRT S ENTEET,
FEMRBRICOWTIX, Linux A—XILDY —XO—RICEFENTWS R¥ 2 X > k(Documentation/

admin-guide/rtc.rst) Y > 7 )L 7 AO7 5 L (tools/testing/selftests/rtc/rtctest.c) ZSR U T £ &
(AN

119. —Y—-XRA v FEARYMES

Armadillo-X2 ICEHINTWBI——X 1 v FITiE. GPIO BMERINTWETD,

Linux Tl&. 1—Y—ZETA XY K (Press/Release) 2@ I3 EMNTEZXT, Linux TlE. GPIO
EHRAT—R— K RS0 /\(gpio-keys) THIHT B ENTEET,

I—H—2A v FLESIE. RICRTF—I—RAEDLTSATNET,

=111 ¥F—13—R
A—H—-ZAYF F—J—FR ARYI—FR X11 ¥—3—RK
SW1 KEY PROG1 148 XF86Launch1
EC25-J RI KEY_PROG2 149 XF86Launch2
FH KEY PROG3 202 XF86Launch3
T4 KEY PROG4 203 XF86Launch4
PWR_OFF KEY POWER 116 XF86PowerO0ff
REBOOT KEY_RESET 408 AN
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SUIKEE

FINACRT 7
fEd 3y —X1—NRK

Device Tree R 1 XV

. /dev/input/by-path/platform-gpio-keys-event [6]
- drivers/input/keyboard/gpio keys.c

- Documentation/devicetree/bindings/input/gpio-keys. yaml

k

H—xI)A>Y T 1%
L—>3>v

11.10. LED

Device Drivers -——>
Input device support --——>

—%- Generic input layer (needed for keyboard, mouse, ...

[*] Keyboards --—->

<x>  GPIO Buttons

<INPUT_KEYBOARD>
<KEYBOARD_GPIO>

Armadillo-X2 [CEH I T\Wad 11— — LED icid. GPIO iMEmSnTWED,

Linux Tl&. GPIO ##:H LED K> /\(leds-gpio) CHIHT > &N TEET,

sysfsLED #5257+ L%
Ky

g5 —XJ1—NR

Device Tree R¥ 12 X
~

H—I)AvT4FaL—
V=04

11.11.12C

Armadillo-X2 @ 12C 1 > % —7 = —Al&. i.MX 8M Plus ® 12C(12C Controller)ZFJFAL TWE 9,

. /sys/class/leds/led1

. drivers/leds/leds-gpio.c

. Documentation/devicetree/bindings/leds/leds—gpio. yaml

Device Drivers --->

[*] LED Support --->

<x>  LED Support for GPIO connected LEDs

<NEW_LEDS>
<LEDS_GPIO>

Klc. i2c-gpio ZFFHT B E T, 12C KR ZEMIT DI ENTEXY,

Armadillo-X2 THBELTWS [2C /KR & EiRend 12C T/NA RAZRICSRULET,

#£11.212C /XM R

12C /XX 12C FIN1 X
FRLA TINARE
0(12C1) 0x25 PCA9450(PMIC)
1(12C2) Ox2c USB2422(USB /\7)
0x32 RV-8803-C7(RTC)
2(12C3) 0x48 SEOS0(EF+a 7T LX)
3(12C4) BT I\ R\

BIUSB ¥ —R— RAEZERLTA YTy hFNARZEBMLTWRIBEER. BSHELRDITREELIHDET
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Armadillo-X2 OIFEFERRETIE. CONFIG_12C_CHARDEV g &> TWB e 1 —H—R T AN
TI2CTNA R Z2HHT B ENTEXRT, I—— R A N\ZHHI Z5EE. Linux H1—=xJILTI2C
TINA RNCHIHT DT /INA AR ZANEENCT 2RHENHD XTI,

Bae - mAZ Ay 384kHz
TINA X7 7 - /dev/i2c-0 (I12CT)
1)
- /dev/i2c-1 (12C2)
. /dev/i2¢c-2 (12C3)
.- /dev/i2c-3 (12C4)
/dev/i2¢c-6 (. HDMI DDC T9,
=
fEEd 2 —X1—NRK . drivers/i2c/busses/i2c-imx.c
Device Tree RF¥ a1 X > - Documentation/devicetree/bindings/i2¢c/i2c-imx. yaml
N
A—J)AVTaF2L—
=D Device Drivers --—->
12C support --->
-%- I2C support <I12C>
<x> I2C device interface <I12C_CHARDEV>
12C Hardware Bus support -——>
<x> IMX I2C interface <I2C_IMX>

11.12. GPIO

Armadillo-X2 @ GPIO &, i.MX 8M Plus @ GPIO(General Purpose Input/Output)ZfIFH L TWX
ER

fEEd 2 —X1—NR . drivers/gpio/gpio-mxc.c

Device Tree K& 2 X> K~ . Documentation/devicetree/bindings/gpio/fsl-imx-gpio.yaml

TINAMRT 71 FINA 2T 7)) GPIO &2
/dev/gpiochip@ 0~31(GPIO1_IO00~GPIO1_1031)
/dev/gpiochipl 32~63(GPIO2_I000~GPI02_1031)
/dev/gpiochip2 64~95(GPIO3_I000~GPIO3_1031)
/dev/gpiochip3 96~127(GPIO4_I000~GPIO4_I031)
/dev/gpiochip4 128~159(GPIO5_IO00~

GPIO5_1031)

sysfs GPIO 7 2 X7« Lo - /sys/class/gpio/
NU
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sysfs GPIO 7 5 RILIR/N\—Y 3 > D Linux h—XRIL & DEE#IF DA
ICESTWET, FILK 77U T —ya Vv ERRET ZBROFABIEETITH
LEEAo

UL F 7Y —> 3 v EERT 25818, libgpiod /8y r—Vc&Eh
577V 0—yavERkiF Linuxk A—%)ILOY—XOA—RICEEFNTWS
> 7 )l(tools/gpio/)EEEICLTL S LY,

A—RIAV T F2
L—y 3y Device Drivers --->
[x] GPIO Support ---> <GPIOLIB>
(512) Maximum number of GPIOs for fast path
<GPIOLIB FASTPATH LIMIT>
Memory mapped GPIO drivers --->
-%- i, MX GPIO support <GPIO MXC>

11.13. BEE>Y—

Armadillo-X2 OEEt T —i&. iMX 8M Plus ® TMU(Thermal Monitoring Unit)ZFJFB L TWE
9, CPU(Arm Cortex-A53)ELEE &. SoC(ANAMIX RER)EEZRIET S ENTEET,

EEBERORETIE. ARM Hfcld SoC ORIFERED 105°C U EICAR > TcBE. Linux A—XRILIFY
AT LhZEFEELET,

tERE - AIERESRH: -40~+105°C
sysfs thermal 7 2 X7« L %7 - /sys/class/thermal/thermal_zone® (CPU)

NU
- /sys/class/thermal/thermal zonel (SoC)

BEdZY—XI—NR . drivers/thermal/imx8mm_thermal.c
Device Tree ¥ 1 Xk~ . Documentation/devicetree/bindings/thermal/imx8mm-

thermal. yaml

A—x)AvT7asFalL—¥3

VY, Device Drivers -——->
—-%- Thermal drivers --—-)> <THERMAL>
<x>  Temperature sensor driver for Freescale i.MX8MM SoC
<IMX8MM_THERMAL>

1174, VAYFRYITHAI—

Armadillo-X2 D A+ v F Ry 754X —IE, i.MX 8M Plus ® WDOG(Watchdog Timer)ZFfHEL T
WEJ,

VAVFRYTITANY—E U-Boot lck>TEMEEINET, FRERETY LTV MNKEIE T0#
ICRESNZE T, Linux A—FRILIE. DAY FRYTIAI—RSA/NDYERIFICT 1 LT D SEE
Z 60 MICBRELEY,

ASHDERTIAYFRYITIAN—DFYINTERLBDIALTIORTZE YATLUEY
ROYFEEL T,
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fEd 2y —X1—NR . drivers/watchdog/imx2 wdt.c

Device Tree R 21 X> . Documentation/devicetree/bindings/watchdog/fsl-imx-wdt. yaml
~

H—XIAVT14F¥2

L—y 3y Device Drivers ———)>
[*] Watchdog Timer Support --—-> <WATCHDOG>
x> IMX2+ Watchdog <IMX2_WDT>

DAYFRYTIAI—DRELZEIL, ioctl VAT ADA—ILEBTITS ZENTEZX T, FHlBBER
[CDWTIE, Linux I—XI)LDY —XA—RIZEEFNTWS RF 1 X ;(Documentation/watchdog/
watchdog-apirst)Z£8B UL T<fZE b,

VAVFRYTIAN—%EBLETEIERETERE Ao

=

11.15. X7 =X RXRI AV K

Armadillo-X2 D/XT =Y x I X > MEREIE. Linux @ SPM(System Power Management) & & O
DPM(Device Power Management) Z L TWE T, /NT—IYRIAY NREEZEBHE—RIEBER
B2 EICED, Armadillo-X2 DEBENZMMZ B I EMNTEET,

IRT—=XRIAY NREBZEBHE—RICBBIEZ L, 77U T5— 3V OETIE—R{Z1EL. Linux
A—RIVETARY MREELRD XY, BRERAIFEET S &, Linux H—RILDY Y 1 —LAENTHO
hretg. 7700 —23>v0RT2BRELVLET,

sysfs 771 )L . /sys/power/state

BEEd 2V —X1—RK . kernel/power/

H—x)A>vT 4%

L—y3yv Power management options ---)>
[*] Suspend to RAM and standby <SUSPEND>
-x%— Device power management core functionality <PM>

Armadillo-X2 BIHd 2/NT—Y R I X > MRREE, /sys/power/state ICEZ AL XFI DX L&
RICRULET,

RKRITI3WETB/INT—IRXIAY NREE

NRT—YRXIA> NMRRE X5 HiEA

Suspend-to-RAM mem Suspend-to-ldle & D HHEBBHEINZ
BZENTES

Suspend-to-Idle freeze suspend-to-ram & D H5EHETEIRYT
5ZENTES

ERZERE U THBARERT /A XERDED TI,
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USBOVY—IAVH—T71I—R REKE FT—H¥ZE
(CONG)
a1t

[armadillo ~1# echo enabled > /sys/class/tty/
ttymxc1/power/wakeup

USB 1 >4 —7 = — X (CON4) BRE USB 7/\1 ADFEKR

PN
Bk
[armadillo “1# echo enabled > /sys/devices/
platform/soc@0/32f10100. usb/power/wakeup
[armadillo ~1# echo enabled > /sys/bus/usb/devices/
usb1/power/wakeup
RTC(SNVS HP Real Time BERE 7 I7—LEIDAH
Counter)
B ‘
TI7ANNTEPEINTVWETY
RTC(RV-8803-C7) ERE FI7—LEIDAH
=
E=pilld

FIAINRNTEPEINRTUVWET
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12. V7 DU 78R

12.1. SWUpdate

12.1.1. SWUpdate & (&

SWUpdate (. /A XA ETETEINDTAOVZLT, XY NT—T/AML—IBHTT/INAZAD
VIRNDI7%ZBHI B ENTEEXT, Stefano Babic, DENX software engineering, Germany I
KO TA—T VY —ATHENEDSNTWET,

Armadillo-X2 Tl&. SWUpdate ZFIFET 2 & TRD LS BHEZER L TWLWET,
- A/B7YT7F—NTvT7F— ko2 EIL)
- UAN)—F—R
- VI hU 7 OERRE B, BANS
- Web H—/\—#8E
- hawkBit ANDOXFI
IOV L—RDEIE
12.1.2. swu /Ry or—3

swu /Ny —Jd, SWUpdate MEOY 78TV 7DEHFE T A—~X v ~TI, SWUpdate Tl 1
BDO7 Y 7T7F—KME1 DD swu /Xy Tr—ITiThbhEd,

swu /Ry T —JCid, ROELSBRABEDEEDDIENTEET,
- PYTIT=IRROAA=IT 71
PV TIT= RN RDODAA=IT7AILDF Y 7Y L
- Py IT—REIRICETIRRVU TR
- BEAHERANL -V DIER
- U-Boot IRIEZHMDEZ X B
Y ITRNT I FON=-Y 3 VIER
. etc
121.3.A/B7 Y 77— N7 v 77— ko 2 E1L)

A/B 7y 7F— K& Flash XEVICN—T 1> a3z 2EERL. 7y 77— MNEICIEREICH A
I HEHEATT,

BICERALU TWEREWADIKN—T Vg Vv aE2XMI HROBFEEFEET,
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- Oy 7TF=RCE>TEEFOY 7 Uz 7 REES RGN

- O BEEAHDERMBETHIEL TH, I<ICEREXRS

- O EERDEMERICE S AHDERD

- x {EF Flash XEVEMEZ S

121.4. 0—)LIXv o (YA =)

VAT LNEE TERL B oBRIC. BEMICT Yy ITF— IO AT AICA—ILINY I LET,
O—JL/\y ZIREDHERIE 19.11.3. O—JL/\y VIREOHER) =SZRULTLEEW,
A—IL\y 73 2R HIERDED TY:

- rootfs [ICT—MNTRERT 71 ILHEELEZEWES (/boot/Image, /boot/armadillo.dtb)

- 3[EEEEH L T "Tbootcount; Y—EZAN 1 ELEETERN > 2IBEIF. ROEHFICO—IL
NNy I ULET,

bootcount #gEld uboot M Tupgrade_available; Z#HTEEINTWET, bootcount g
FALBWEKSICTBITIF. 19.11.6. u-boot DIRIBZHMDORTE) ZZRUTEHZHEHLEXT,

CA—Y—DRT Y TR EENS, Tabos-ctrl rollbacky I¥Y REETLIEE,
O—JL/\w I NE{TEI D & /var/at-log/atlog ([COUHFED £,

12.2. hawkBit

12.2.1. hawkBit & (&

hawkBit I&. H—/\—LTE{TEN3 707 5LT. RYNT—IRBBATTNAADY I NI T %
BH(ERE) T2 ENTEZXT,

hawkBit [ERD & S BHEREZ R > TWE T,
VIR UITOEE
- FINAADEE
- TIARAREE (EF2UT 0 b= >, GEEE)
- FINAZADTI—T1E
- Py T T— NMUBOEE
- EBOEZSFUVY
AT Ya=UrT BT Y TT—b
- RESTful APl TOEHERIE
122.2. 7—9 &
hawkBit I&. BBE9 2V 7 NV 7 ZROT—IBETEELEX T,
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Target filter

Distributions Software modules

Targets

Rollouts ft{E

12.1 hawkBit B’M&> V7 b = 7 DTF—518E
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IN—RD 78k

13. /\— K7 7k

13.1. BRI
13.1.1. M BATER

& 13.1 ENRKER

IEH Eich Min. Max. Bi{y &

BIREE VIN -0.3 13.2 \Y -

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

USB vV —IEREE VBUS_CNSL -0.3 5.8 \Y -

RTC Ny o7y 7EREE RTC_BAT -0.3 55 \ -

e REEH Topr -20 70 C WEBRhEc s

HENRAREIE. HODBFEAFHCHBIRRICEWVWT, BEFTHEBAT
FRS5RVMETY, FEEDEICHLTRBES > TERALLEIL,

13.1.2. #EREESRH

= 13.2 HEREERH
HH s Min. Typ. Max. By &
EREE VIN 10.8 12 13.2 vV -
USB >V —ILEREE VBUS_CNSL 3.0 - 5.25 V -
RTC Ny o 7w JTEREE RTC_BAT 24 3 3.6 V Topr=+25C. SIHEHh:
CR1220%
13.1.3. BiIRH Lk
% 13.3 BIRHE AR
IEH e Min. Typ. Max. Bifiy %
5V B VDD_5V 4.85 5 5.15 Vv -
USB1_VBUS
USB2_VBUS
HDMI_5V
3.3V ER VDD_3V3 3.135 3.3 3.465 V -
VDD_SD
VEXT_3V3
1.8V &R VDD_1Vv8 1.71 1.8 1.89 V -
NVCC_SNVS_1V8
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13.1.4. ABAHA VT —7 1 —ADESHLRR
K 134 i RAEHE Y OESKLH(OVDD=VDD_3V3, VDD_1V8)

IHE i Min. Typ. Max. B w5
N LRIVEHEE VOH 0.8xOVDD - OvDD V IOH =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOH 0.8xOVDD - OVvDD V IOH = 2/4/8/12mA
(VDD_3V3)
O—LANJLBHERE VOL 0 - 0.2x0OVDD V IOL =
(VDD_1V8) 1.6/3.2/6.4/9.6mA
VOL 0 - 0.2xOVDD V IOL =2/4/8/12mA
(VDD_3V3)
N LRIVAAEE VIH 0.7x0OVDD - OVDD+0.3 V -
O—LANJLAHEE VIL -0.3 - 0.3xOVDD V -
Pull-up &4t - 12 22 49 kQ -
(VDD_1V8)
Pull-down 471 - 13 23 48 kQ -
(VDD_1V8)
Pull-up &1 - 18 37 72 kQ -
(VDD_3V3)
Pull-down #&47 - 24 43 87 kQ -
(VDD_3V3)

& 13.5 IERABAIE Y DBIMHRR(OVDD=VEXT_3V3)

IEH o= Min. Typ. Max. By ke
INA LARIVHAER IOH - - 0.7 mA -
O—LARILHEAER IOL - . 1 mA -
INA LRIVASEE VIH 0.7x0OVDD - OvDD+0.3 V -
O—LAXRILAHEBE VIL -0.3 - 0.3xOVDD \ -

13.1.5. BIREIFR DA
Armadillo-X2 O EREIEOERIE TR 13.1. EBREEOER, D& DT,
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Power Input1 VDD_5V NVCC_SNVS_1v8
CON14 - DC/DC
Input Current
3A(max) 4A x100% / 4h VDD_ARM
Power |npu[2 4A x 200% / 5s Output Current =
CON15 1pin = 4Ax300% /0.2s  GA(max)
VDD_SOC
Output Current
VDD_1V8  2A(max)
i.MX 8M
PMI
C NVCC_DRAM_1V1 Plus
Output Current
VDD_3V3  3A(max)
VDDA_1V8
NVCC_SD2
LPDDR4
VEXT_3V3 Secure
[ | DC/DC - Element
GPIO1_1008 —|EN
Output Current
2A(max)
eMMC
e
Ot LDO EtgeHrYet
GPIO4_1019 —| EN
Power VDD_SD SDI/F
e I CONT 4pin
GPI02_1019 —®| EN
Output Current 200mA(max)
Power USB1_VBUS USBI/FT
¢ Switch CON4 1pin
GPIO1_1009 —BEN
Output Current TA(max)
Power USB I/F2
? Switch et 2SB2YBUS e CON17 Tpin
GPIO4_1001 —®{ EN
Output Current TA(max)
VBUS_CNSL USB CONSOLE I/F
UART/USB = CONG 1pin
HDMI I/F
¢ E‘mi}: 2 HDM) CONS8 19pin
VDD_1v8 —M EN
Output Current 400mA(max)
Output Current 1A(max) MIPII/F
© CONT10 15,30pin
Ext. I/F
gu(gut gurrem Zi(max b CONT1 1,2pin
Omput Currem 3A(max) CON11 30pin
[ 3 utput Current 3A(max) L cont131,32pin
Output Current 2A(max) 3.3V Powe{' Outl/F
CON16 2pin
RTC_BAT RTC Backup I/F
R —' ’I—T—k’_— CON13
R
RTC
1

X 13.1 EREIREDOER
ANBENVINZEBRIC TEREREICERL,. AHPERELVRZAI VY —T7 1 —XITHIBELTVWET,
EAVI—T1—APRAYFUT - L2 L—YDBEREHEREEZEBZ LWL SIC, NEPHESS D
. HEEROKREZTH>TLIEEW,

WA 5 —7 1 —ANDEFE GPIO Ik DAV A THITE 2L SIch>Th D, RELIBAE
AT7F BT ABALLTETT .
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BRY—TVRIE TR132. BRY—T VA DEEHTI,

VIN

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

>

NVCC_SNVS_1v8 / \

PMIC_ON_REQ | [
20ms R
VDD_SOC |/ POK
8ms|
A S
VDD_ARM 2ms W POK
N

-— —
VDDA_1V8 2ms | £"poK
8ms
o e STl
VDD_1V8 2ms | ooy
8ms|
it e
NVCC_DRAM_1V1 ms POK
8ms|
ni B

VDD_3V3 2ms | FooK
8ms
= e = -

n

NVCC_SD2 ZmSV POK
8ms|
20ms - =
POR_B
T
VEXT_3V3 V

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

132 BRY—T VR
13.1.6.1. BIRA VK

Armadillo-X2 ICEIR(VIN)Z & AT D &, VDD 5V. NVCC SNVS 1V8 DIETEIRNMNILE EAD.
i.MX 8M Plus 5/8T7—YXI XY NIC I PMIC_ ON REQESNEHETNET, /INT—IRXIAY
NIC @ PMICONREQESD 7 —hZzHME, BRAYY—T > XZRAHK L. VDD _SOC.
VDD _ARM. VDDA 1V8. VDD_1V8. NVCC DRAM_ 1V1. VDD 3V3. NVCC SD2 ml&lc EiR %
Y5 EIFEYT, PORBESHERENDE, VIhDTTICED, VEXT V32 EEDY A VI T
5 EFBZENFRETT,

13.1.6.2. BFEA 7K
poweroff A¥ > Rk D, POR BESNFH—hrEnd &, NT—IXXIXYNICIFERAT7V—

TYRAZRBL. BRAV YT VR ERHFEDIEETERZILE TIFET, Armadillo-X2 DEIR(VIN)
=Yg 5 &, VDD 5V, NVCC 1V8 DIETERMNILE THID ET,

13.1.7. Yt v SNEIEOREEK
Armadillo-X2 oYUty FEIEEO#ERIE "™ 13.3. Uty NEIEED#ER) ODEE DT,
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IN—RD 78

i.MX 8M

Plus

PMIC_ON_REQ .

12c2

WDOG_B -
POR_B

PMIC

1318. Uty =T X

13.3 Uty MEIBOREE

ey hy—rYRF T®M134. ey =TV RX; DEEDHTY,

HW RESET

VIN

VDD_5V

NVCC_SNVS_1v8

250ms

VDD_SOC

8ms|
|-
VDD_ARM 2ms | oK
8ms {
—_— s
VDDA 1V8 POK
8ms
= Zms [Ty
VDD_1v8 POK
8m:
iy P A

NVCC_DRAM_1V1

2ms
POK

-
2ms H‘POK
il R

2ms \/L POK

8ms
VDD_3V3
8ms
L |a—
NVCC_SD2 8 S\
POR_B

20ms

VEXT_3V3 \

T1

A

Armadillo-X2 D/\N—R7x7UEy MZlE 12Clc&dVEy N DxyFRyIGAT—ICLD

Uty hBHDET,

NT=XRIAVKICH, N=RDz7 Uty eI 5E. PORBESZ7Y—MULTERA
7= X%\ LU. VIN. VDD_5V. NVCC_SNVS_1V8 UADERZVIMLEX T, BRA T > —

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

134Uty bhy—o 2R

TYADED o1 260ms BICERA VY —T Vv A%ZRBL. BRIBIRASNE T,

13.1.9. A& D5 O EIRHIE

13.19.1. Y754 Lo Ay 7H 5 OEIRHIHE

UZIWNTAL70y 7 DEIDIAMMESIE. iMX 8M Plus ® ONOFF EVicEfiiea N TWET,

Mreboot AV Y REiF, 12Clckbh Uty hENET,
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RTC ONOFF PMIC_ON_REQ N
INT » >

i.MX 8M

PMIC
Plus

POR_B

A

13.5 ONOFF [BIE& DR

ONOFF E5%#—EBBLU E. Low LRILETFT BT ET, i.MX 8M Plus DA VIREE, 7 7IREEETID
%i%:tﬁ?%i?oﬁy%%wﬁ%t\PMB}WJEQE%ﬁ?ﬂ—#én\V7h¢11#b®
FEHTERVKIL TWSHDZERWVWT, IRTOERIMEEGEINE T, A 7IRREICKD &, PMIC_ON_REQ
BEENT17 *)“ ~k&h. VIN. VDD _5V. NVCC_SNVS 1V8 M%@@/ﬁb\tﬂﬁéniﬁ'o V2N
MEATIRREBICYIDEBEZZI5EIE 5 ML E, ATREISAVREICUIDEZ SHE(1F 500 = UL
k. mwbmw€ﬁﬁ¢%M%#%Di¢oﬁ/% ER L UA 7IRBEIZ. NVCC_SNVS 1V8 Hitig=
NTWBRDH, FREINET,

R 13.6 A VRRE ATREBZYVDEZT BED Low L RILRRFRE

LN Low L NJLREFRFHE
7 REED S 7 7 IREE 5 M E
7 7IRED S A VIR 500 = UMLE

Z 7IREEIC L T Armadillo-X2 OEIR(VIN)Zz I U fziza. IV TV TIC
BEZOSNIEEBRIIRIT D E TlEA 7IRE T%%g&b‘{%ﬁéhi?o *7
REZRIFULCRETEREZERALV L BWVWESIE. —EBFBEUEZEITT
%ﬁ%&k?%%%#&bi?oﬁ%tvhﬁf@AC T T DIGEIC
DEBRBIEUTOEED T,
. DC 75 V7fIcERZYIMLIZIBS : 95

- AC 7S VITERZVIMILIZE : K 1 2

13.2. €125 —7 x— ALk

Armadillo-X2 DA V5 —7 1 —AERICDODWTEHBALE T,
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IN—R7D 7R

CON13

E X

LED4| o

JP1 8;

OlljN|

CON3 CON8

=

=

=)
=
o
o

| IR

_CON17_
CON10
— nn
1 q , (O
30 T6
© 3421

CoNT | —r
| | 2—H
1 : Fa

0 O
CON4 CON6 LED3 CON14 SW1

Back Side
B

B 13.6 Armadillo-X2 oA V4% —7 = —2X

# 13.7 Armadillo-X2 1 49 —7 x—X—&

1 CON16
B3

CONT11

CON15

BaES A1V —Txz—2R% ik X—h—
CONT1 SDAVH—Tx—R DM3BT-DSF-PEJS HIROSE ELECTRIC
CON3 LANA Y5 —Tx—2X 56F-1304DYDZ2NL YUAN DEAN
SCIENTIFIC
CON4 USBA>v5—T7x—X1 GSB3111311HR Amphenol ICC
CON6 UsBavy—IiIl4v5—7x—X UB-MC5BR3-SD204-4S-1-TB J.S.T.Mfg.
NMP
CON8 HDMI A > % —7 1 —X DC3RX19JA2R1700 Japan Aviation
Electronics Industry
CON10 MIPI-CSI > %—T7 —2R 1-1734248-5 TE Connectivity
CONT1 HRA VY —T 2 —R 1 61303421121 Wurth Elektronik
CON13 RTCN\w O 7y TA V5 —Tx—2X BH-44C-5 Adam Tech
CONT14 BREAANA YT —T 12— 1 PJ-102AH CUl
CON15 BRANA VI —T 11— 2 S02B-PASK-2(LF)(SN) J.S.T.Mfg.
CON16 3VEBREHM VI —T 11— 61300211121 Wurth Elektronik
CON17 USBAv5—TJ1—R2 SS-52100-001 Bel Fuse Inc.
JP1 RCENT/NA ARED + /X 61300211121 Wurth Elektronik
SW1 1Ay F SKHHLUAO10 ALPS ELECTRIC
LED3 I1—%—LED L-710A8CB/1GD Kingbright Electronic
LED4 IR LED SML-D12M8WT86 ROHM

£ 13.7. Armadillo-X2 1 ¥ —7 1 —ZX—&, ICIIERDELE., KEEK
ZE0d . BHEUEGRREBEZTEHL TVLWET, BFTOHRBICEEHS
NTWBEEROIRBRICOETRL UL 7y h~NY—2 72/ Armadillo
4 ki [https://armadillo.atmark-techno.com/]h" 5% 2> O— KT
EHMACKREE L VEEEERZ SRSV,
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Armadillo-X2 #&~ =27

N— R 7

=

Armadillo-X2 O&A V5 —T7 1 —ADE > 7Y+ ik Armadillo-loT ' —
Rot+H4 G4 EFALTY,

13.2.1.CON1 (SD 15 —T z—X)
CONT (& UHS- [CI5 L7z SD 1 9 —7 2 — R T, {EF#RIE iIMX 8M Plus ® SDRZA kI >k

O—Z (USDHC2)IcHEfi SN TWE T,

%< 13.8 CON1 =3

EYES Evg I/O BiEA
1 SD_DAT2 In/Out SD F—#% /XX (bit2). i.MX 8M Plus @ SD2_DATA2 V' |
2 SD_DAT3 In/Out SD F—#% /XX (bit3). i.MX 8M Plus @ SD2_DATA3 ' [C#Ei#x
3 SD_CMD In/Out SDOXY Y R/LARY A, iMX 8M Plus ® SD2_CMD £ C##E#k
4 VDD_SD Power IR (VDD_SD)
5 SD_CLK Out SD 270wy 7. i.MX 8M Plus ® SD2_CLK E>|c#i#E
6 GND Power EIR(GND)
7 SD_DATO In/Out SD 7—% /XX (bit0). i.MX 8M Plus @ SD2_DATAO B> [k
8 SD_DATI In/Out SD F—#% /XX (bit1). i.MX 8M Plus @ SD2_DATA1 B Ik
- SD_CD In SD A1— R#&H. iMX 8M Plus @ SD2_CD_B E Ic i

(Low: i—REEA. High: 71— REK#EA)

A

microSD 1—RZH/HEAT 5 & A0 Y MREBOImFHIRIELET, 5o
MNIBETHRIBT 2AREEN VWX T DT, DKRWCIFSEELEE

LY,

& 13.7 CONT microSD XA ks O ikW EDEEEIE
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IN—RD 7k

13.2.2. CON3 (LAN1>%—T z—X)

CON3 (& TOBASE-T/100BASE-TX/T000BASE-T IcxtiLfic LAN A > 5 —T7 =t —XTY, AT
Ube lEDA—YRy NT—TILZERI DI ENTEET, AUTO-MDIX EEEZEBHL THH. X
No—hTr—TJLWFERBIORT—TILZzEBRHL CEZRERFEZVDBZIET,

{E5 &1L Ethenet PHY Z#&H U T i.MX 8M Plus @ Ethernet MAC(ENET) ICIEfich TWE T,

#< 13.9 CON3 {§= %! (10BASE-T/100BASE-TX)

EvES Ev% I/O Bt
1 LANT_TX+ In/Out EET—5 (+)
2 LANT_TX- In/Out EET—H(-)
3 LANT_RX+ In/Out RET—F(+)
4 - _
5 - -
6 LANT_RX- In/Out ZET—Y()
7 - -
8 - -
%= 13.10 CON3 {555 (1000BASE-T)
ErvEs Ev& I/O Bt
1 LAN1_TRDO+ In/Out EZET—% 0(+)
2 LAN1_TRDO- In/Out EZET—5 0()
3 LANT_TRDT+ In/Out EZET—5 1(+)
4 LAN1_TRD2+ In/Out EZET—F 2(+)
5 LAN1_TRD2- In/Out ERET—F 2(-)
6 LANT_TRD1- In/Out EZET—F 1(-)
7 LAN1_TRD3+ In/Out EZET—Y 3(+)
8 LAN1_TRD3- In/Out EZET—F 3(-)
% 13.11 CON3 LAN LED DEnE
& KR8 Bt
LANYY O 70574 ET« KT Uy HEI IR TUVRL
LED AT () UV oD ENTVS
RUR(FE) UV ODREINIEINTHED., T—FE2EZEFELTVS
LAN REZ—R LED SHKT 10Mbps THEHINTWS, £ldU YoM LI TLEW
KT (%) 100Mbps THEHRIhTWS
AT (18) 1000Mbps THEHRINTWD

SPEED LED

e
I

LINK/ACTIVITY LED

.

13.8 CON3 LAN LED &

13.23.CON4 (USB1 >y —7x—X 1)

CON4 [F USB 3.0 ICHIGLIZUSB A V9 —7 11— TY, EB#RILiMX 8M Plus ® USB O k
A—Z(USBT)ICEREINTWVWET,
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IN—RD 7k

USB /N1 X ICHH5 S 2 EBIR(USB1_VBUS)IE. i.MX 8M Plus ® GPIO1_I009 E> THIFEIL T&H
D, High LNILEATERMEHEES N, Low LNILVHADTERMIMIENE T,

C FoSEEE—R

- Super Speed(5Gbps)

- High Speed(480Mbps)

- Full Speed(12Mbps)
- Low Speed(1.5Mbps)

# 13.12 CON4 {55

Ey#ES Evs# I/0 BiEA

1 USB1_VBUS Power EIREA(USB1T_VBUS)

2 USB1_D- In/Out USB 2.0 =% (-). i.MX 8M Plus ® USB1_D_N E |c#x

3 USB1_D+ In/Out USB 2.0 7—%(+). i.MX 8M Plus ® USB1_D_P > |C##:

4 GND Power EIR(GND)

5 USBT1_SSRX- In USB 3.0 ZE7—%(-). i.MX 8M Plus ® USB1_RX_N &> (C##5E
6 USB1_SSRX+ In USB 3.0 ZE7—% (+). i.MX 8M Plus ® USB1_RX_P E > (i
7 GND Power EIR(GND)

8 USB1_SSTX- Out USB 3.0 XfE7—% (-). i.MX 8M Plus @ USB1_TX_N EIc##H
9 USB1_SSTX+ Out USB 3.0 XfETF—% (+). i.MX 8M Plus ® USB1_TX_P ' Ic#s:

13.2.4. CON6 (USB OAvV—ILA 5 —7T = —X)
CONG ( USB >V —)LFi( ¥ ¥ —7 2 —2TT,

E5#RIF USB > U 77 JLZEH# IC(CP2102N/Silicon Labs)#&H T i.MX 8M Plus @ UART J> hH—

Z(UART2)ICE SN TWER T,

%< 13.13 CONG 5=k

EYES =% I/O B

1 VBUS_CNSL Power EIRAF(VBUS_CNSL)

2 CNSL_USB_D- In/Out J>Y—J)LAUSB O~ A+ RAIES. USB ¥ U7 ILEHIC Ik
3 CNSL_USB_D+ In/Out JAYV—JLBUSB D75 RAIES. USB &7 ILEH IC ICH#t
4 CNSL _USB_ID - KRR

5 GND Power BIR(GND)

13.2.5. CON8 (HDMI 1 > &% —7 £ —X)
CON8 [ HDMI HAA > 5 —T7 1 —XTY,

FEERIEIMX 8M Plus ® HDMI TX O hO—ZICEHESNTWVWET,
# 13.14 CONY {§5E%I

V&S Evg 1/0 B

1 HDMI_HPD In My k75 7%H. HEAC(). i.MX 8M Plus ® EARC_N_HPD £,
HDMI_HPD & v (C#5t

2 HDMI_Utility In/Out Utility. HEAC(+). i.MX 8M Plus @ EARC_P_UTIL &> Ic##t

3 HDMI_TX2+ Out TMDS 7—% 2(+). i.MX 8M Plus ® HDMI_TX2_P £ |C##t

4 HDMI_TX2_Shield - TMDS 7—% 2 —J)LR

5 HDMI_TX2- Out TMDS 7—% 2(-). i.MX 8M Plus ® HDMI_TX2 N &> [C ¥
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IN—RD 78k

EVES Ev% /O i

6 HDMI_TXT+ Out TMDS 7—% 1(+). i.MX 8M Plus ® HDMI_TX1_P £ |C##t
7 HDMI_TX1_Shield - TMDS ¥—% 1 ¥—J)LR

8 HDMI_TX1- Out TMDS 7—% 1(-). i.MX 8M Plus ® HDMI_TX1_N &> [C ¥
9 HDMI_TXO0+ Out TMDS 7—% 0(+). i.MX 8M Plus ® HDMI_TXO_P &> |C £k
10 HDMI_TXO_Shield - TMDS 7—% 0 ¥—JL R

11 HDMI_TXO- Out TMDS 7—% 0(-). i.MX 8M Plus ® HDMI_TXO_N &> [C i
12 HDMI_TXC+ Out TMDS 70 7 (+). i.MX 8M Plus ® HDMI_TXC_P &> ¥t
13 HDMI_TXC_Shield - TMDS 70Oy 7Y —IJLR

14 HDMI_TXC- Out TMDS 70 7(-). i.MX 8M Plus ® HDMI_TXC_N E' > [c ¥t
15 HDMI_CEC In/Out CECf§%. i.MX 8M Plus ® HDMI_CEC &> [Tk

16 HDMI_GND Power BIR(GND)

17 HDMI_SCL In/Out DDC 78wy 7. i.MX 8M Plus ® HDMI_DDC_SCL & > Z £t
18 HDMI_SDA In/Out DDC 7—%. i.MX 8M Plus ® HDMI_DDC_SDA &' C##t
19 5V_HDMI Power EIRE A (5V_HDMI)

13.2.6. CON10 (MIPI-CSI 1 > % —7 = —X)
CON10 @AXFHEHFEAD 1 Fv Y72 L—>)D MIPI-CSl A ¥ ¥ —7 =2 T,

ESRIL .MX 8M Plus @ MIPI Camera Serial Interface(MIPI CSIT)ICEfics N TWE T,
R I3 15 CONIOBBHEAXRIITETLXFIVTINTISy NT—T LA

2 BE X—H— wZ
BEHIxIY 1-1734248-5 TE Connectivity FARER VAT 1 KH7D)
1685
140,15 14+0,05 | 140,15
Co.3t8.2
A 0,7 %%s
1
140,05 TYP.
I TYP. 2, /MIN,
THICKNESS:0.3£0.05
[Unit:mm)]

13.9 CONT0 £ AIBER T LF > TILT 5y hTr—TILOR

%< 13.16 CON10 f§5HE%1

EYES Ev4 1/0 B BEE/IV—T

1 GND Power EIR(GND) -

2 CSIT_DN_O In MIPI 7—% 0(-). i.MX 8M Plus @ -
MIPI_CSIT_DO_N E>(C#fi. 17 BV &HE

3 CSIT_DP_0O In MIPI 7—% 0(+). i.MX 8M Plus ® -
MIPI_CSIT_DO P Evic##t. 18 £ &4\

4 GND Power EIR(GND) -

5 CSIT_DN_1 In MIPI 7—% 1(-). i.MX 8M Plus @ -
MIPI_CSIT_D1_N Ev(c##i. 20 Ev &\

6 CSIT_DP_1 In MIPI 7—% 1(+). i.MX 8M Plus ® -
MIPI_CSIT_D1_P Evichs. 21 BV &HE
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IN—RD 78k

(V2= Ev4 1/0 | EETIV—F

7 GND Power BIR(GND) -

8 CSIT_CK_N In MIPI 28w 7 (-). i.MX 8M Plus ® -
MIPI_CSIT_CLK N Evic#EsHE. 23 > &+
B

9 CSIT_CK_P In MIPl 20w 7 (+). i.MX 8M Plus ® -
MIPI_CSIT_CLK P EvicHE#f. 24 v &3
B

10 GND Power EIR(GND) -

11 CSIT_GPIO0O_3V3 In/Out PERAEAD. LAIVER IC 2B U T i.MX 8M VEXT_3V3
Plus @ NAND_DATAOQOO E>(cH:. 26 E>
EHE

12 CSI1_GPIO1_3V3 In/Out IRERAEAD. LARILEHEIC ZBA L TiMX 8M VEXT_3V3
Plus ® NAND DATAO1 V. 27 E>
&

13 [2C2_SCL_3V3 Out 2C70Ov 7o, LRNIE#RIC ZRAEL TiMX VEXT_3V3
8M Plus @ [2C2_SCL E v c#Eft. EifR ET
4.7k ZIL7 v 7 (VEXT_3V3), 28KV &ILE

14 [2C2_SDA_3V3 In/Out 2C 7—%. LANIZEHIC # AL Ti.MX8M VEXT_3V3
Plus @ 12C2_SDA E v icHEl. EfRET4.7k
LTy Z(VEXT_3V3), 29 B> &3E

15 VEXT_3V3 Power ERHBA(VEXT_3V3) -

16 GND Power EIR(GND) -

17 CSIT_DN_O In MIPI 7—% 0(-). i.MX 8M Plus ® -
MIPI_CSIT DO N EVIciER. 2 48

18 CSIT_DP_O In MIPI 7—% 0(+). i.MX 8M Plus @ -
MIPI_CSIT_ DO PEYVIcHER. 3V EHE

19 GND Power EIR(GND) -

20 CSIT_DN_1 In MIPI 7—% 1(-). i.MX 8M Plus ® -
MIPI_CSIT D1 NEYICER. bEVEHE

21 CSIT_DP_1 In MIPI =% 1(+). i.MX 8M Plus ® -
MIPL_CSIT_ D1 _PEYVICE#RK. 6 EYEHE

22 GND Power EIR(GND) -

23 CSIT_CK_N In MIPl 20w 7 (-). i.MX 8M Plus ® -
MIPI_CSIT_CLK N EvicEf. 8 EY L@

24 CSIT_CK_ P In MIPl 28w 7 (+). i.MX 8M Plus ® -
MIPL_CSIT_CLK_ P EvickEf. 9> LB

25 GND Power EIR(GND) -

26 CSIT_GPIO0O_3V3 In/Out PERAEAD. LARIVE# IC 2B U Ti.MX 8M VEXT_3V3
Plus @ NAND DATAOO B> (ci#Ef. ikt
TA4T7Kk ZILT7 v F(VEXT 3V3)., 11 EvEH
B

27 CSI1_GPIO1_3V3 In/Out IRERAEA. LARILEHEIC Z AL Ti.MX 8M VEXT_3V3
Plus @ NAND DATAOT B iciERw. HEik L
TA4T7Kk ZILT7w F(VEXT_3V3). 12V EH
B

28 12C2_SCL_3V3 Out 2Co7Avy 7o, LRIERIC Z#HU TiMX VEXT_3V3
8M Plus @ [2C2_SCL E v ic#Ek. EiR LT
4.7k ZIL7w Z(VEXT 3V3), 13V EELE

29 12C2_SDA_3V3 In/Out 2C 7—%. LRILEH IC AL TIi.MX8M VEXT_3V3
Plus @ I2C2_SDA E v Ic#f#E. Bk LT 4.7k
ZILT7y Z(VEXT_3V3), 14 K> E&H@E

30 VEXT_3V3 Power BIR(VEXT_3V3) -

13.2.7. CONT1 (#5RA V5 —7 —XR)

CONT1 [IHEREINRAD A > 5 —7 1 —XTY, BBOEE(NILFIL I R)Z2HD, i.MX 8M Plus
DESHENMERSNTE D, USB. GPIO. SPI. UART. CAN. I2C. PWM. I12S. PDM MIC F D
BZILRI DI ENTEXRT, Kfew BRAHRAEV(VINNKDEBRHIKGIT S EBHETT,
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IN—RD 78k

A

CONT1. CONT4, CON15 DEIRZ A > (VIN)iZ#EHR=NTED . [AK

ICERZHIET B> TEXR A,

% 13.17 CON11 BEIxI/ ¥ &NmAIXRT 561

2 BE A—H— 5%
BEHIxIY 6130xx21121 [l Waurth Elektronik HRBER SAMRT 1 AHeh)
Mmaxv 4y 6130xx21821 [ Waurth Elektronik -

Elxx [l BB AD £,

% 13.18 CON11 {55 #

VT

EV&S Evé 1/0 e EETIL—7

1 VIN Power ERALES(VIN), CON14, CON15 &8 -

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

3 GND Power EIR(GND) -

4 GND Power EIR(GND) -

5 [2C4_SCL In/Out IEERAHA. iMX 8M Plus @ 12C4_SCL & VvDD_1V8
>, CON9 7 EvicHi BikR ET 4.7k 7L
7y

6 ECSPI1_MISO In/Out JEERALH. iMX 8M Plus @ ECSPIT_MISO | VDD_1V8
g ret =2

7 12C4_SDA In/Out R AH A, i.MX 8M Plus @ 12C4_SDA £ VDD_1V8
>, CON9 8 EvicHin R ET4.7k 7L
7y

8 ECSPIT_MOSI In/Out LR AH A, .MX 8M Plus @ ECSPIT_MOSI VDD_1V8
g ret =

9 ECSPI2_MISO In/Out ILRAH A, .MX 8M Plus ® ECSPI2_MISO VDD_1V8
[ ret ===

10 ECSPIT_SCLK In/Out LR AH A, .MX 8M Plus @ ECSPIT_SCLK VDD_1V8
vy IiciER

1 ECSPI2_MOSI In/Out ¥R AH A, iMX 8M Plus ® ECSPI2 MOSI | VDD_1v8
(T

12 ECSPIT_SSO In/Out LR A A, .MX 8M Plus @ ECSPIT_SSO VDD_1V8
vy IC s

13 ECSPI2_SCLK In/Out ILRAH A, i.MX 8M Plus @ ECSPI2_SCLK VDD_1V8
g ret >

14 SAI3_TXFS In/Out ILRAH A, .MX 8M Plus @ SAI3_TXFS VDD_1V8
VR

15 ECSPI2_SSO In/Out LR AH A, .MX 8M Plus @ ECSPI2_SSO VDD_1V8
vy iciEgR

16 SAI3_TXC In/Out ILERAE . iMX 8M Plus @ SAI3_TXC EY VDD_1V8
I i

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

18 SAI3_TXD In/Out ngi%);ﬂjj]\ i.MX 8M Plus @ SAI3_TXD £~ VDD_1V8
(CHERT

19 SAI5_RXDO In/Out R A A .MX 8M Plus @ SAI5_ RXDO & VDD_1V8
VB

20 SAI3_RXD In/Out ﬂ‘&g;\atﬂj}\ i.MX 8M Plus @ SAI3 RXD £~ VDD_1V8
(223

21 SAI5_RXD1 In/Out ILRAH A i.MX 8M Plus @ SAI5 RXD1 & VDD_1V8
IR

22 SAI3_MCLK In/Out IERAHE A, .MX 8M Plus @ SAI3_MCLK & VDD_1V8
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(V2= Eyv£ 1/0 Sz EETIV—7

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

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

25 SAI5_RXD3 In/Out IERAHE A, iMX 8M Plus @ SAI5_RXD3 & VDD_1V8
VICIER

26 USBDM_DN2 In/Out USB 2.0 7—%#(-). USB HUB &M T i.MX -
8M Plus ® USB2 (&t

27 SAI5_MCLK In/Out IERAE A, iMX 8M Plus @ SAI5_MCLK & VDD_1V8
VR

28 USBDP_DN2 In/Out USB 2.0 =% (+). USB HUB #H T i.MX -
8M Plus @ USB2 (Tt

29 SAI5_RXFS In/Out R AH A, i.MX 8M Plus @ SAI5 RXFS & VDD_1V8
VIR

30 VDD_1V8 Power ERE A (VDD_1V8) -

31 VDD_5V Power BIREH 1 (VDD_5V) -

32 VDD_5V Power EIRE A (VDD_5V) -

33 GND Power EIR(GND) -

34 GND Power EIR(GND) -

R TEDBEEDFEMICODEELTE. 7y b~Y—2 772/ Armadillo
Y+ k. [https://armadillo.atmark-techno.com/]h 5% 7> O— KT
o =% TArmadillo-X2 YILF 7L UV AFK) ZSBLLEE W,

13.2.7.1. USB

USB 2.0 Host & 1 IR— MERYT 2 Z EAFIRET Y, E5#RIF USB HUB #HTUSB I> hO—3
(USB2)ICE s N TWE T,

- BROORE
- High Speed(480Mbps)
- Full Speed(12Mbps)
- Low Speed(1.5Mbps)
13.2.7.2. GPIO
GPIO Z& K 21 IR— MERT 5 Z EDFIRET Y,
- E5LANJL:VDD_1V8
13.2.7.3. SPI

SPI #& K2 R— MLEEKET B ENAIEET T, E5#RIE .MX 8M Plus @ ESPI(ECSPI1. ECSPI2)Iic
EHEEnTtunwxd,

- RR70Ov 7 RERKRE: 66MHz(Y — R)/23MHz(Z 1 K)
- §5LANJL:VDD_1V8
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13.2.7.4. UART

U ZIVUART)Z&K 2 R— MERY % 2 ENAIRET T, E5#RI& i.MX 8M Plus @ UART(UART3,
UART4A)ICERENTWVWE T,

- AT —FEEL — b~ 4Mbps
- E5LANJL: VDD 1V8
13.2.7.5. PDM MIC

L& RDICAE>7 PDM MIC Z8& XK 4 /R— MNLRT D 2 EDAIEETT , E5#&IE i.MX 8M Plus @
PDM~YA42707x>4>%—7x—XMICFIL) ICIEfH =N TWET,

- 5L ~JL: VDD_1V8
13.2.7.6. 12S(SAl)

2S Z& K 1 IR— MLRT 2 2 ENFIRETT, E5HRIE I.MX 8M Plus DEEBRAA—FT 1 A1V 5 —
71— X(SAR)ICER SN TWET,

- §5L~NJL: VDD_1V8
13.2.7.7. CAN

CAN ZHK 2 R—MMERT 5 Z EDAETY,, F5HRIE I.MX 8M Plus @ FLEXCAN(FLEXCANT,
FLEXCAN2)IZHEf i SN TWE T,

- CAN FD. CAN 2.0B 70O k JJLX
- §5L~NJL: VDD_1V8
13.2.7.8.12C

12C Z&/K 3 /R—MERT 5 2 EHDARET Y, E5#RIF LMX6ULL @ 12C J> ~O—3(12C4. 12C5.
12CB) ICERENTWVWERT,

- RRKT—FEEL — b 320kbps
- 5L ~XJL:VDD_1V8
13.2.7.9. PWM
PWM Z &K 4 /R—MMEERY 52 EDHRETY,
- RARIRE: 66MHz
- 5L ~XJL: VDD_1V8
13.28. CONI3(RTC Xy I 7y TA V5T —T —XR)

CONI3 U ZINZA LAY IDINY I Ty THRA VT —T71—RATY, REEERMNMIMIEN TS
B 7 —4 ZREI T WESICSERLEE W,

CON10 (& CR1220. BRI1220 EDEMZERIT D ENTEEXI, Y7L LoOY T DA
REFBFOFTHESERIE. T—F > — ML, 240nA(Typ.) T,
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IN—RD 78

% 13.19 CON13 =k

EYES | Ev& /0 5

1 RTC_BAT Power UZINETA Loy DI\ o7y 7EREERANRTC_BAT)

2 GND Power EIR(GND)
BEMEIATOUTILIALVAY I EERELTED, HHAEREAE
BE-20C~70CT 8 #(&EMEB T,

& DZIWNEA L8y 7 DKEBEERBEEEEICKESEZEEZRITIID

13.2.9. CONT4, CON15 (BIRANDA V5 —T = —XR)
CON14. CON15 BEFANADA ¥ 5 —7 —A T,

CON14 [CigDC Y v v IhEREZNTED. '™ 13.10. ACF7F 75 DBIE~Y—2 ) EREUEIEY—
IDHBACTITTINMERTEEXT, W7 77 RBAE 2.1mm, A 55mm OHD &R T,

T, FRRETO+ALBEFEOERERBVNWLXT,

BMZENILT —NEET ZRIE. EYOHHAHAPREELREENZWNK
SiC. BETOEYERPESRRBOERZ1T> TLEE L,

SaCa%

13.10 AC 75 75 B~ —74
CONTS ICiF 2mm EYFDSA MNP TIIL AR T ERELTWVWET,

# 13.20 CON15 BH#HIxX /¥ ENmIXR T T4l

& FR BE A—h— =

BEHIAxXUY S02B-PASK-2(LF)(SN) J.S.T.Mfg. HARER SAGRTF 1 RHT=D)

Mmaxv 5 PAP-02V-S J.S.T.Mfg. -

aAv5yU~ SPHD-001T-P0.5 J.S.T.Mfg. BRER AWG26~AWG22
SPHD-002T-P0.5 J.S.T.Mfg. BHER AWG28~AWG24

%= 13.21 CON15 E5E3

(225 Eva I/0 i

1 VIN Power EIRAT(VIN)

2 GND Power EIR(GND)

CONT1. CONT4, CONT5 0EIRZ A > (VIN)iZ#EHR=nTED . [EK
ICERZzMIET 2RI TEXRE Ao
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AC 75 79 %=ERTBRIE. AC 75 75D DC 7> 7% Armadillo-X2
ICEHRLUTHS AC 72720ty McELTLIEE WL,

BRZERATSIREE. AvTUHIcEZSncERZzRcH. ERZ
iR, —ERREULFOBRENHD T, AFELY NMIBEDOAC 75
Y DBZEICRBERKEIEIUTDEED TI,
- DC 7S 7ITERZYIMTLIZE K95 7

- AC 7S 7fITERZVMILIZE : K1 2

/L

Y FUYIEER S NIBHNRG BRI EREBRALLBE. B
S—rYANFSNT, BBLEVEOBEREEOREL RN ET,

13.2.10. CON16 (3.3V BRHAM 5 —T z—X)

CON16 (& 3.3V EBREIABDA VI —T7 2 —ATT, ARTIIEIREETIDT, & 13.22. CON15
BEHIXI 5B 2SZICBmEREL TTERLLE L,

% 13.22 CON15 #&Hax 7 74l
2 BE A—H— 5%
BHaxv 4y 61300211121 Waurth Elektronik FAREMR SAMRT 1 KHD)

# 13.23 CON16 E5E%

EVES Ev# l/O L]
1 GND Power BIR(GND)
2 VEXT_3V3 Power EIRH I (VEXT_3V3)

Armadillo-X2 OEE-A % —7 £ —ZX(CONT 1) SIEEEILR T DD,

NEBTINA ANDERHEETOFERAEBELTVWEY, IERELPIWVELS

IC. CON16 D 1, 2 E>Iid CON11 @ 33, 34 EVH5 2.54mm [EFR
= TEBLTWET,

13.211.CON17 (USBA 5 —Tx—X 1)

CON17 3 USB 20 IcxixLic USB A > 5 —T7 = —XTY, E5#RIF USB HUB #ZH T i.MX 8M
Plus ® USB O> b A—Z(USB2)IcEfiic N TWVWE T,

USB 7/\1 X cftie 2 B EIR(USB2_VBUS) &, i.MX 8M Plus @ GPIO4_ 1001 E> THIEIL TH
D, High LN)LEATERMIMEEES . Low LRNILHATERNMIMIENE I,

L P SERE—R

. High Speed(480Mbps)
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- Full Speed(12Mbps)

- Low Speed(1.5Mbps)

% 13.24 CON4 {E2 83
EVES Eva /O STl
1 USB2_VBUS Power EREH(USBT_VBUS)
2 USBDM_DNI1 In/Out USB 2.0 7—%(-). USB HUB #2H T i.MX 8M Plus ® USB2 (&t
3 USBDP_DNI1 In/Out USB 2.0 &—% (+). USB HUB ##H T i.MX 8M Plus @ USB2 |[ciZfz
4 GND Power EIR(GND)

13.2.12. JP1 (BEBT/IN\A ARET ¥V /N\)
JP1 BT/ RRES ¢ 2 /NTT, JP1 DRET, BEHF/NARERETHIENTEET,

& 13.25 Y ¥ VINDOREEEET/NA X

JP1 DIRER RETINAT R
A= eMMC
¥Y3—»h microSD(CONT)

& 13.26 JP1 {E5HE5!

EYVES % I/O B

1 JP1 In EET /N1 ARERES. i.MX 8M Plus @ BOOT_MODEO £ [C ##i.
iR ET100kQ LT oY

2 JP1_PU Out iR ET4.7kQ 7L v 7 (VDD_1V8)

13.2.13. SW1 (—Y—X1 v F)
SW1 g, 12— —fITERICHBTEZMURY Y21y FTT,

# 13.27 SW1 {E5

MRES 2 Bie
SW1 1I—HY -1 vF i.MX 8M Plus @ GPIOT1_IO13 E v ic#f. Bk ET 10kQ ZIL7 v Z(VDD_1V8)
(Low: HE N fodREE. High: & L TULVRLVIREE)

13.2.14. LED3(2—%'— LED)

LED3 (&, 21— —fITBERICFATZ% LED TY,

7 13.28 LED3 DiRRE

MRES ZT(E) HiEe
LED3 21— — LED(#%) KRS IZR5%#FERLTIMX 8M Plus @ GPIO1 1014 B> IcE#k
(Low: SEXT. High: s4T)

13.2.15. LED4 (&EiR LED)

LED4 (&. Armadillo-X2 OERIEZERAD LED T,
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F 13.29 LED4 DIRRE

BmES ZT(B) Rig B
LED4 EiR LED (%) j=vd] VDD_3V3 MMt h T\
SEKT VDD_3V3 pMiHa S hiTuhvig

13.3. ’IRE
13.3.1. ERFHRE

0,48

i 4
=

14,5
98
91 16
59,8
17 -
= ~r (ﬁ(;‘ —T1T
3- 93,2 ,(;ﬁ + L= ] ) o\
I-4-3 CRCR e -
AN riast E=
L 254 T8 = |
SiE =
i =
o |olp ==
2| [otp ]
- 925 2llele =
2,35 q g =
\ o =
2,54 =
3 7 MR g Y ==
3 (S)\ [qN] 0 —
8 SiE =
@+ Foo | ood - 923 < (el 3 —
W [eeloes otb ==
"ooop000 oib © — 65
0,425(CARD CENTER> 2l o|—| == || +—
0 == &< ==
2 X [zo ‘
® XXX : n ° 4
8 o | O b g g o | ofa —
SO0 L 4 iand O I
! R A h — [} i
: e/t |2 e L2/t 2 l]ree L/ MLOT& T
18,9 /
35,25
35,5
53,27 PARTS HEIGHT MAXS,2 EXCEPT CONNECTCRS

71,15CCONNECTOR CENTERY

PARTS HEIGHT MAX. 2,9

92,5

1032
1112
112
115
16,6
14,5
29 #2,9 =2 935

D
i3

1
0,54 .
1,83 1385 |\2225 [Unit:mm]

13.11 ERFIRK

ERBIRPEHREEICLD, BEREOFRUE. SSRERICRDIED
BOEYT, T—AVPILRERZRET 256, HEIEREORBZS >~
ETOREEHBENWNZLET,
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DXFERXDEREZ "7y h~—2 77/ Armadillo 1 k) 15 g
AZRITOREART—%1 LTI YO—RAETI,

=

13.4. REHER
FE T, Armadillo-X2 DBEEIRIRPERER LD DREHERIC OV THRALE T,
134.1. EREFERT -5 IcDOWT

Armadillo-X2 OREEBURBRT 5%, 7Yy h<Y—2oF727 ./ Armadillo 1 by h5 TEBAER
TOREART—%1, EUTHFY I YO—RAGETI D TTHERLIEI L,

13.4.2. /14X

HDMI 1> % —7 = —X(CON8)IC T« A7 L A Z##i LIcHBEP. MIPI-CSI A > 5% —T7 2 —2X
(CONT0)ICAX T ZHERm L IcBBEIC. BH/ A XD EBICRZHBENHD XY, A/ A XZR5T e
Hic. LT ORI HIRNTT,

- Y=I)LREOT—TILEFERT S
- T—T7IVRRETERY S
13.4.3. ESD/EY—Y
Armadillo-X2 @ ESD MitkZzm LS €2 eHic. UTORNEHLIMRNTT,
- Armadillo-X2 Z &BEFICHHAIAH. GNDEEN) zEBR UETERT S
- TREFRZEMT S

Armadillo-X2 IS nfc 7 — TN EMCBHT 2 L SBRERETIE. T —7ILICEALKLE
Y—IVFDAMLRICEDA VI —T 2 —ABBRIBIRESNZDZEDHDXI AL ANDHEZR
EFEE3CiE. UTONENRHTI,

- BENEEE D GND #iitz 8k d %
- Y=)ILREEOT—TILEFERT S

13.4.4. 1#h

SoC(ERZED IC1) DRADBENE SHE. ERRRICLDEWXT DT, +HRKREFHAD L, &
BRET<IEE W, SoC DRMERED OOCUEICARBIZEIF. MATEH I EZHERWLET,

SEXTIC. TREREDIHE(IC SoC DRERED 0CEZBZ 2 & ZMHRLTVWET,
- BRI
- FERE: #965°C
- microSD/HDMI/USB3.0/USB2.0/LAN &3
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Armadillo-X2 OEFRED ERIF+70°CE L TVWE TN, ChIFTREFHOHBEDRELRDFT,
- HiRE T — XTI (RES — KB D)
- microSD/HDMI/USB3.0/USB2.0/LAN &1
A7 avr—A(EBH)IE. SoC DEET —RIEEI B THRAT ZBETHRILTREDET, A
%?%?ﬁ?b‘—l%ﬁ%% CREDBEIF. 113.5.1. Armadillo-X2 A 7Y 3 vy —X(2BH), =

SoCimliceE—h Y Y IEERDIIN(P2.5mm x 2)ZEFL TVWXI DT, E—hI U IHSDHE
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