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EORREZRDET, H— WNICBRDPBEICHELVIIBEIEZED
KTHEWHRL TS W,

- R LAN #EEZ BE U B ®IE. DER—IAX —H—PHEiEdaa s
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- RERBEE LU THERET ZRE - BEERAUTOERD TY,
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5
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BIEAFFFIEEEERLUCEEREBEE A>THDET, FAMFETLRWV, £iolF, I~
TOFHEMIDNTET L TWSIHEOHIER - TERHR. HROEBERE - BEHHECLDIY,
PEREZ(L DD BWBFRICREL T IV, REFORMCRERLIIHENEL. 2BHOD
BRIE. BRIGENREL., BALENRICHENEZHELHD T,

- BREUENSIMO B ULRICBORET 25513, HRHELES
nicimA e ZERL TS W,

2.4. Y7 bUz7ERICEHL TOEEEER
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T 7ICDOWVT

ARBEFZOBEHRFIRETTVA VA N=ILEINTWS Linux &Y 7 &
D x7lE ERICHERESNhTWS (BHE. 8F7—Y TOEHM. OWET
DBEMZEED) BEERSE, A—TVYV—XEULTY—ZAI—RHEH
SNTWEYT, BEAZOENICOVWTIE, &Y —XI—RICEHDS
AEVAFREICUEN > T, BEKROEFEICEWTITHELTLEEI WL,
Fle. REZICEFNDYIh 727 (RBORF 1AV RELED)
I, IRIREZ (ASIS) ICTRHLET, BERCEHEDEFEICEWT,
FRAE - BRNOBEEICDWTERIIC R e ABEZERLUIZ LT
BEWVWEZIW, PYRIY—IFT07/1F, BZV I NI 7HEEDH
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THICTAEVABREINTWEYT, BEFEZFICOVTIE. &Y 7
N x7ICHET D readme 7 71 ILEZE SSRBLIEI W, ZDMDIN
YRILY 7R T 7ICDOWTIE. SRETICBEWVWEDELZE L,
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3.1.1. Armadillo & I

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

- Arm 7Oty UEE - A8 HKE

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

CINBY - FOUOSYAX

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

- EEQOSEULTLnuxE YAV AN=IL

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

- FRRRER

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

3.1.2. Armadillo-X2 & &

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

Google BT 2 A —T7 >V —XD GUI BFHIRIE "Flutter) ICREXNE. COENAILFZTU T
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A

3.2 Flutter ZAAW GUI 7 7V 4o —> 3 VRRFESI
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B BEXRICBIBAIVY1—2aviad, RABRBTRRAWIEITERT,
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33 Ty Y AILE, BWMFEDH
- NXP & i.MX 8M Plus & - Bl % SR 0IE

Arm Cortex-A53(1.6GHz)4 O 7 ® SoC Ti.MX 8M Plus; (NXP Semiconductors &) % #&&, L
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ATY, 10.1/156/21 54 > FhESEFTIZEIRTEXT,

- Armadillo Base OS %

FTArmadillo Base OS) ###HUTWET, 2—F—BENY— MU o1 Deex BHICKST - B
HKUTEZAD I ET, ZHRBEARBEEDIENTEEXT,

- EFITILXYNEE
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32&T. I\—Rox7Rootof Trust lic&BdEWEF 2T %2KBTEET,
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e EmadilloOS
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3.5 Armadillo Base OS & &
- OSoavIXT ME
OS EBoMaesR/IRICLIccET, EXxaVUTAURIEEBRLTWES, PYRY—IFT7
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HENTEZET,
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AVTHIZ IV ERERZRITTERBIZENTEXRT, TNA RFERICFHIATESEF27T
LAY NZBET2ED. EF27RE "OP-TEE) ZFAFREGRETRHL TVWET,

32. 8BS AVT7PVvS
Armadillo-X2 O®FEZ AV 7y TiERODEE D T,
% 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

3.2.1. Armadillo-X2 BEFEt v k

Armadillo-X2 ZE > fcHFEN T CICHBTES LS IC. FARICDEREDE—AEALERE 1YV
7y ITUTWET,

3.8 Armadillo-X2 D481

Armadillo-X2 EFt Y Oty NRBREUTOEED T, T —RXRFFMBEBULEIREBADT, BERIZE
FRECARLEE W,

- Armadillo-X2 (EiRE %)
- USB(A A ZX-microB)s7 — 7L
- AC 7% 7% (12V/3.0A)
VeIV Ty b
3.2.2. Armadillo-X2 EER— R
Armadillo-X2 DEERIC. DESR/NEORNBYICR>IB@mEZ1 7Yy TLTWET,

AX2210-UxxZ DNEREAR, AX22T10-CxxZ BT —RXICTDSNTcHmEBRD T, IE5ICE. AC
FETI. T—TIERINBLTEDEFEADT, BELELRZEDZCHBLIEE WL,
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HPHE

3.3. {1k

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 UZILEA L0y o d
AA1YF A—F—AvF x 1
LED I—4%—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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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 IKmRUET,

# 34 eMMC 7—hN—FT 1 3 VR

FARITFTINA R B X SHEE
/dev/mmcb Lk@boot0 31.5 MiB A/B 7y 7F—hDAME
/dev/mmcb Lk@boot 1 31.5 MiB A/B 7y 77F—KDBME

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

# 3.5 eMMC GPP #E

TARITINA R PEPS FiHE

/dev/mmcb LkOgp0 8 MiB T4 Y ABEREDRE
/dev/mmcb Lk@gp1 8 MiB TR

/dev/mmcb Lk@gp2 8 MiB FHIEE

/dev/mmcb LkOgp3 8 MiB I1—H—%EE
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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

40


http://www.vmware.com/
http://www.vmware.com/
http://www.vmware.com/

Armadillo-X2 #&~¥ =217 )L Armadillo DERE%E AN B R1IC

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
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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,
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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,

52



Armadillo-X2 @~ =27 )L HEENERT

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,

r9.8.2. SWU A X—YDERL DFIET initial setup.swu Z@AB U7 Armadillo @ Trooty.
Fatmarky, I——I(Cl&. initial_setup. swu fEREFICAAULIZ/KRT—RDRESNE T,

initial_setup.swu Z#EAB ULRWES. rooty I—F—@FHEIAS A VEIC/XAT—RZAAETIC
FTUOWKRRT—RZREEINET, Matmarky I—F—F EERETEOYIINTWET, 20Oy
U %Y BIclE. Trooty I—HY—TAJ 1>~ U, passwd atmark I¥ > RT Tatmark; 1—%—D
IRAT—RZFRELTLIEE W,
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RETBD/NRAT=RICBRXFZDOTZILT 7Ry b INXFDTILT 7Ry~ 0 N5 9 TTOEF.
ZDM(ELS - OZmBRE)eEBHBIENTEXT,

1.

2.

root TOY 1Y

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

atmark Tt 1>

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!

(2]
©

Q atmark I——D/NXT—RZEEITV R, 9.82. SWU A X—Y DR ZFERLKES

BICIEAETT
INAT—R 7714 XKELLET,
BEULR/NRAT—RTOVAM VT BIENTEXT,

Armadillo BaseOS TlE/L—k 7 7 A JLY X T LI overlayfs Z#AL T

BEH, ZOXRXTEFYATLAN OFF §23 EARIFEZTCLEVWET, %
D1t persist_file AVY RAARINTWEY, COOANYY RZEFEAT
BZETIT7AINBATERZRMI B ENTERT, NAT—RZH
EULRBICIEUTOOT Y REETL TSI,

[armadillo ~]# persist file /etc/shadow
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persist_file A > RICBI 25ME 79.9.2. overlayfs & persist_file

ICDOWTy ZBRL TS,

5.3. RTHE

eMMC ¥ USB XEVHICEZTAHZT> TVWBRKICERZYIIT 5 &, T—IHBIET AN
EDET, BRICKRTIEZEEIFE. RDOKSIC poweroff IY > REFEFTL. Treboot: Power

down; ERRENCDZHERL THSEBRZVIMILE T,

armadillo:"ff poweroff
armadi llo:™# 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+ DRESH tmpfs THD. eMMC NDEZAHEIT> TWLWRWESIX, poweroff

AR Y REFRAETICEREZYIMT 2 EHDAIRETT,
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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\N— RO 7OENMEESRICERT AV RPZFOETFIBICDOWTEHABALET,
IN—RD 7 OFEERUADNERND AT Y RPFIEICDOWVWTIE 9. Howtoy &R LTS L,

71.1. %y NT—7

ZITR RYNT =T DRETRICOVWTHAL T,
7.0, EEfRARER R Y N T —7

Armadillo-X2 (&, 1 DD Ethernet /IR—hHMEH SN TWVWET, Linux 15l ethd ICRZFXT,

RTIRXYRNT—DEXYRNT—=IFTINA R

Xy bho—2 XY RNT—IFTNNA R HETRORE
Ethernet eth0 DHCP

71.2. %Yy N7 =7V DRETTE

Armadillo-X2 Tl&. BE D Linux YXAT7LERK. RYNT—0A42V5—T 1 —ADEKREIE
NetworkManager Z{#EB U £9, NetworkManager (g9 RTDOXY NT—UREZXZ AR 3> el
TEEBULEXRT, AR IVaVIE TEDELSICRY NT—=IONERIT I, TEDKSICRY NT—7
HERRT BH) ZIw L. /etc/NetworkManager/system-connections/ I[CRBFEULEd, £/ 1 D2DF
NAZCTUTEROOAXR YV Va2 FRET DI ERFEETIN. 1 DDF/\NA RICH L TEMbICTE
523723 vid1 DfEIFTY,

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

7.1.2.17. nmcli IC2WT

nmcli (& NetworkManager #9272 D AV R4 Y—ILTT, "M 7.1.nmcli®daT>V R
2R, i nmcli OEXERULET, DT EMS, nmeli (& T Tz ~ (OBJECT) EWSHDHTE
LU, FRZNOAT V7 ML TIOTYY R (COMMAND) 2179 %, EWSERTIOY Y R%Z
ABNTBZENDIDET, £leo ATV MENZENIC help PEESINTWVWBRZEE I IO EHEH
BnEd,

nmcli [ OPTIONS ] OBJECT { COMMAND | help }

7.1 nmcli DO RER

7.1.3. nmcli DEFRNREWNS
ZZTlE nmeli @, EXNRFEWEZERALET,
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7.1.3.1. Ax7a>n—§g
EFINTVWBRARI Y3 VvO—EBZHERITZICE. ROLSICAVYREETLET, 1

[armadillo “J# nmcli connection
NAME UuID TYPE DEVICE

Wired connection 1 a6f99120-b4ed-3823-a670-0491d4b6101e ethernet eth0

M723x%9>3vn—§
Frshfc NAME ICDOWTIE, MU [ID] e ULTHIAT 32 TERT,
7.1.32. AxU7 ¥ 3>y 0EML - Eihk
AR avzBPLT BRI ROLSICAVY RZRITLET,

[armadillo “J# nmcli connection up [ID]

M73 %73 >0EME
AR avEEMETDICE. ROLSICAVY REERITLET,

[armadillo “J# nmcli connection down [ID]

7.4 ORIV 3a>0EME

7.1.33. A7 ¥ 3 >DER
ARV avEERTBICE. ROKLSICAVY RZEERTTULED,

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

K75 37 a>vDER

(D] ICIEIXRVZ Y3 YyDEZE(ER). [type] ICid ethernet, wifi &EWoEKY 1 7.
linterfacename] ICld1 V5 —T7 1 —RA(T/N1R)ZANDLET, hlckD /etc/NetworkManager/
system-connections/ [C[IDJD&ZBI TR a7 7AILDMERENE T, COT77AI)% vi RET
WMEL., XV Y3 V%EBETZIEHAEETT,

Armadillo-X2 ZBEE Uic & SICAR Iy T 7AILASEZATUELAEWK ST, persist file O
NV RTKIGILT DRENGDD XTI, persist_file AV NICEET B5MIE 19.9.2. overlayfs &
persist_file ICDWTy #SRULTLLZE L,

[armadillo ~1# persist file /etc/NetworkManager/system-connections/{A x> a v 7 74ILE&>

®76 I%7>¥av771ILOxEL

1 nmcli connection show [ID] IE&>T. KD EHMLRBERERRIZIEHTEET,
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AlD Armadillo-X2 S Ix 73>y 774 )2 AE—-UBEE. Ox%
237 7A4ILDIN—Zv3>% 600 ICERFELTLEE W, 600 I
ZEE. nmcli ¢ reload ANV R TIOR3V 774 =BHmALET,

[armadillo “J# chmod 600 /etc/NetworkManager/system-connections/<3 %%
2avIy7AILE

[armadillo “]# persist file /etc/NetworkManager/system-connections/<3J %
92avIrAILE>

[armadillo “J# nmcli ¢ reload

SWU A X—I%FERLTIAXRI Yy I7AILOT7 Yy 77— NE2{T555
[E. sWU A AXA—=VICESHZARIYa VYT 71ILDI—Z v 3% 600
ICERELTHS, swu M X—IZER L TLIEE W, 7y 77— NETH
IZlE swu M XA—IERBO/NN—I vy g Ui hndize. EEn O
YV REFTFIBIFFRETT, swu 7 X—JICBELTIE 79.8. Armadillo
DYITRNDT7HETYIT—RT3B, 2SECLTLLEEL,

7.1.3.4. A%V > 3> DOHIER
AR aVvHEHIRYTBICIE. ROKSICAVY REEITLET,

[armadillo “J# nmcli connection delete [ID]

X 7.7 %I ¥ 3> 0HIBR

Zhnic kD /etc/NetworkManager/system-connections/ AR ¥ 3> 7 7/ ILbRABICHIBREINE
T, ARV a3 VDERERREIC persist file ANV RTxEMLT IRENH D ET,

[armadillo ~1# persist file -d /etc/NetworkManager/system-connections/ARX U3V 774 ILE>

K 7.8 A%V ¥ 3> 7 71 ILHIBRROXEL
7135.EEIP7ZRLRICERET S
'R 72 BEIP 7 RLARES ORBICHET 2%, 79 EEIP 7 RLRAZE IKRLES,
R72HEE IP 7 RL AKEH

I5H BRE
IP7RLXA 192.0.2.10
NAUVR 24
FTI7ANWNT—hD A 192.0.2.1

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

K79 EZEIP 7 RFLARE
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7.1.3.6. DNS —/\—%ZEE€J %
DNS H—/\—%$EEJ 20l%. "X 7.10. DNS H—/\—0DiEE, ICRULET,

[armadillo “J# nmcli connection modify [ID] ipv4.dns 192.0.2.1

7.10 DNS 4 —/\—DIEE

7.1.3.7. DHCP IC&ET S
DHCP Ic5ZE T 5H%. "™ 7.11. DNS 4 —/\—0DIEE, ICRULET,

Larmadillo ~1# nmcli connection modify [ID] ipv4.method auto

7.11 DNS ¥ —/\—D1EE

EULLETONT A ZHIBRT B ENTEXRT, RMIC"+" Z2f[F52&T

/ -ipv4.addresses DL DT, FONFT A BDLKREIC "-" =T 5 T &TH
TONXT 4 =ZEBIMTZZENTEET,

7.1.38. ARV Va3 VDEEERMRT S

BMESINTWE AR VgV EBIELEEE. DVESIBIELEIAXRI Y3 VY EBEEMEL TL
e & Wy,

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

712 AR Y3 Y DIEED KR

7.1.39. T4 XD—E&

TINAZAD—E(T/INA X%, FA4 7, RE BHBRAXRT 2 aV)2HRI BIcid. ROLSICAVY
RERITULEXT,

[armadillo “J# nmcli device

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

713 FIRAAD—E&

7.1.3.10. /1 X D=
FTINA A%EHRT DICIE. ROLSICAVY REERITLED,
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[armadillo “J# nmcli device connect [ifname]

7.14 7)\A 2D

2 aVHhWETTY, "Error: neither a valid connection nor devicegiven"
EWS Ay tE—INRRINIFZEICIE. nmcli connection 7R E THER
BRARXRIavhH 2D zERL T EE W,

/ TINA RZ2H R BICIF. FHRLESELTWBT /NS XAOBERMGIAXRY

7.1.3.11. /N1 A Dt
TINA A=Y BICIE. RDOESICAVY RERTLE D,

[armadillo “J# nmcli device disconnect [ifname]

7.15 T4 2 DY

7.1.4. &# LAN

B#R LAN TIERICBENATREMERL X, REZXBLIOGE. BIEELIA VI —T1—R%
BEAMELTIIEE W,

FAUxyY NT—7ANICHDBEHKZEE PINGBEZITWET, UTOHITIE, @EHKD 1192.0.2.20,
EWSIP7Z7RLAEZEF S TWBERELTWET,

[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

7.16 & LAN O PING R
Q@ - I[ATV3vTAVI—TI—RZEETEET,

BE LAN ANDA V7 —T 2 —ZADBEMWMESNTWBEE, IL—FTa >
/ TDRERBREICEID. Ry MT—=7BEICER LAN BMERSINBWGS
NHEDFET, BEENTHERLTLLEI W, BEICHER LAN OEfHRES
9 55a1F. B LAN ANDA V57 —T7 11— =8 H{EL T2 U\,
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72. ANL—Y
Armadillo-X2 TRA ML —Y'& U TERTIRERT/NA XA ZRICRULE T,
KRTI3AML—=IF/INA R
FINA AEE FARITINA R FEIN—FT1>a> A5 —T1—R
FdYR—K eMMC /dev/mmeb Lk2 /dev/mmecb Lk2p1 FyiRh—R

# > mR— K eMMC (GPP)

/dev/mmcb Lk2gp3

AN F* U R—

microSD/microSDHC/ /dev/mmcb Lk1 /dev/mmcbLk1p1 SDA>V5—71x—2R
microSDXC A—R (CONT)
USB X&Y /dev/sdx [@] /dev/sd*1 USB/RAKA v H—T—

X (CON4, CON17)

[[USB N\ T7#FIBAL THEHKD USB XEY #iER U LI5EIE. BESInIBIC sda, sdb, sdc -

ERBRDET,

GPP(General Purpose Partition)lIC2DWT

GPP (. eMMC D#@E DR

SEHEBIEL T eMMC PIERICHES NS

=»  EEETY. eMMC DBEORBEBEETRLAE[NELR D
8. /dev/mmcblk2 & K V' /dev/mmcblk2p* (XU TED K DREZAHE
7o TH /dev/mmcblk2gpx DF—FIMNEZTRD D EIEH D FHEA
Armadillo-X2 Tl&. 8 MiB @ GPP % 4 D{EgiLTWEJ, {MEBDH
&%z R 7.4. eMMC @ GPP OF&) IR UEY,
& 7.4 eMMC D GPP @ &
FTARITINA R A&
/dev/mmcb Lk2gp@ T4ty ABREDORE
/dev/mmcb Lk2gp1 FHOEE
/dev/mmch Lk2gp2 FHasEE
/dev/mmch LkOgp3 I —H—%Ei
7.21. ANL—YDERAE

Z_ Z_‘Cc‘ot microSDHC 7] REEHRUCBEEFICANL—YDERAEZHBALET., UED

%.:Ebiﬁ'o

&IlT. microSD/microSDHC/microSDXC 71— K% microSD 1—RK &

Linux Tl 77 CARERBRTZ 7AILPTA LI M JE —DOARBEICKREDSNTVWET, D
AML=IFNRARDT7AI VAT L%, CORBEICEMTSEZ. XUYRTBEVWWET,

NV RZITSONYY R

mount T9 o

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

mount [-t fstype] device dir

-t 7r7’/5|/ ZHE< fstype (T Lat T77AIWNIAT LA T%=IBEE
DIETEIZEEAIEE T, B L TI5

7.17 mount OY Y RER

EUXRT, V7AWV RTLIAT

A, mount ANV RET7AIIVRTLYA T2 HBAULET, COHE
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MEBRT UHBEYREDEERDEFEADT, BRICTFAILI AT LY A THDh > TWBIHEEILHE
THIKEEBELTLEEW, FAT32 774 I AT LADHEIE vfat . EXT3 7 7ML AT LADHEIZ
ext3 %}Eibig_o

BE. BAULLIEDD D microSDHC H— R FAT32 ZF/zld exFAT
T77AINIVATLATTIA—NY REINTWVWET,

device [, ARL—IFNARADTNART 7 A AZIHEELEXI, microSD H—RD/\—F «
Yayv 1 OFEE /dev/mmeblkipl  /XN—=F ¢ > 3> 2 DIFEIF /dev/mmcblk1p2 £72D T,

dir [cld, ANL=ITNARDT7AINIATLZYTVVRTZDTALI NI ZEBELEXY,

SD 1 >v%—7x—2X (CONT) IC microSD A—RZEAL. UTIKRITIAVYY RZETIT S &, /mnt
T L7 KJIZ microSD I—RDT7 74NV AT LN TV RNTBZENTEEXT, microSD H—K
ADTZ 7AIVIE /mt T LI MNIJMUTICRZADELSICEDXT,

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

718 ARL—YDYU VK

ARNL—YBZRICHRDOATICIE. PRIV RNEWSEENIRETY, ZPYYIYNETSIATY
RiZ. umount T, AFY3>ELT. ZUYNTIYRNUIEWTFRAANY IV RESNTWBETF ALY K
JEIBELE T,

[armadillo ~J# umount /mnt

719 ANL—YDFYIIV N
722. ANL—=YDIN—FT 143 VEEETA—T Y

BE. BALIEDND D microSD 11— R USB XEUIE, —DD/NX—F 1 a>aFE, FAT32
T77M4IN VAT LTI A—NY SN TWVWET,

IN—F 4 aVEBREZTBELLWES., fdisk AV REFEAHUET, fdisk AV ROFEAFIE L
T, —2DIN—FT 143V TERESNTWS microSD 1—RKD/IX\—F 13>z, 2 DIcHET546%
X 7.20. fdisk ANV RICKZN—T 1 aVEE, ILRULET, —E. BFEO/N—T 1> 3> zHlkR
LTS, Fifcic 754 IVIN—F 4 avya 2L TWET, £BD/X—F ¥ avicik
100MByte. Z2HDNN—T 43 VICEDDREZEIDHTTWET, FKEHD/N\—F 1> 3>(F /dev/
mmcblk1pl . Z—D&& /dev/mmcblk1p2 &4 D FT,

[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.

66



Armadillo-X2 #@&~¥ =27 )L EMERERR S

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

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

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

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

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

Command (m for help): w

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

Syncing disks.

7.20 fdisk AVY RICLKB/N—FT 1 Va3 VEE

FAT32 77 MWV AT ATANL—=IFNARETA—X v NFBIClE, nkfs.vfat AY > R%ZEER
LEd, £z, EXT2 » EXT3, EXT4 77 A4 I Y AT ATITIA—< Y M9 BIclE. mkfs.ext2 ¥
mkfs.ext3 . mkfs.extd AV REFEALET, microSD H—RD/I—F 423> 1 2 EXT4 774
VATLATI7A—~N v T2V REIZRICRULET

[armadillo ~1# mkfs.ext4 /dev/mmcblk1p1

721 EXT4 77 AW AT LDHEE

7.3. LED

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

FALUTWBTNAARZANFE LED 75 REULTERESsNTWB o, LED 75 XFw LI KV
ULTDO7 71L& >TLED OflilZ{T5 2 EMNTEXT, LED V5 XTF v LI MU & LED OXInZ
RICRULET,
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RTS5LED 75AF«s LI~ & LED OX

LEDVSXFsLo NV A9—Txz—R FT7AILSNUH
/sys/class/leds/led1/ 1—1— LED # none

7.3.1. LED ZR4T/HKTT %

LED 72 X7« L7 NULIT® brightness 7 7 M JLNEZEZIAD &I K> T LED O =KT/EAT
ETSTENTEZET, brightness ICEZALEMREIX 0~255 T,

brightness (C O IADEZEZIAT E LED AR UET,

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

K722 LED 2R3

Armadillo-X2 @ LED [C 3 IBEFIEOEEN R Wz, OCHKT). 1~
/ 255(RUT)D 2 DDREDAIEET 2 ENTEEXT,

brightness ([CO0 ZEZIAL & LED AVEXTUE T,

[armadillo ~J# echo @ > /sys/class/leds/led1/brightness

7.23 LED #HJX& 3
brightness Z55&H T & LED ORENIBETE XTI,

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

7.24 LED OREZRTY S

732. NUAZEFERT S

Linux Tld. LED #H 248 EDI A I VI THSEBRIENTEET, oz ThU A, EFEVET,
LED 7S XF4 LI MNJLITD trigger 77 A INEZEZIAD I &K >TLED OZKT/EATICKY
HERBETDIENTEXT, trigger THR—REINTWVWBEREIILTOED T,

&R 7.6 LED MU HOER

RE GG

none NUAZERELEEA

mmc 1 microSD XAy kD7 I ERZ VY 7ICLET

mmc2 eMMC O7 VRV 7IcLET

heartbeat DMAD &K S ICRKT BT ZITWET

default-on FIT Linux A—RILHOSEALET, LED AARITULET

trigger 77 M) ExmAETEHR—MLTWB RN AHE, BEBDORNY AXKRREINET, [1H
FWTWBEDMNIREDNY AT,
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[armadillo “1# cat /sys/class/leds/led1/trigger

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

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

] 7.25 }iLTW3 LED MU HERT
LTOOANY Y REETIDE, DMHOESICHE/ETZTVWED,

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

K 7.26 LED @ kU Al heartbeat #3ET S

74 12— —XAvF

Armadillo-X2 D1—HY =X A v FDTNAARZANE, AVTYRTFNRAAEVTERESNTWVE
To IVTIYRNTINARDTNART7AIDERT Y T2 /Y —RARYNZRFEITZZENT
R

A—Y—-RAYFDAVTYRTNART7AILE BRAYFICHIGUTcARY b OI—RZRITKR
LEJ,

RITAVTYRNTFIRARATFAILEARY DR

A—H -1y F ATy RNTIRART 7L ARYFI—R
SW1 /dev/input/by-path/platform-gpio- 148 (KEY_PROGT)
keys-event

USB ZFN\A R EZ2EHLTA YTy hTNNA X ZEBIMUL TWBIEEIF.

! A7y R TNRAASRESNIIBRICA Ty 7 ADNEDIRSNETT,
TINARAT7ANDA VTV I ANERDAEENHD XTI,

741. ARV NEHESRT S

A—H—-RAYFORI VT2 /YUY —=—RARY NEHERT B, T TIE evtest AY VR
HAYVAN=)LUTERUET, evtest Z{FIET BIC(E. Ctrl-c Z AL TLEE LN,

[armadillo “]# apk add evtest

X 7.27 evtest ANV KDLV A =)L

[armadillo “1# 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”
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Supported events:
Event type 0 (EV_SYN)
Event type 1 (EV KEY)
Event code 148 (KEY PROG1)

Properties:

Testing ... (interrupt to exit)

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

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

728 A—HY—RA v F: ARV N DWER
(1) SW1 OMyYy Fya ARy NZEREUIcEZEDRR
(2] SWT1 ORF > YUY—X ARy NZERHUEZTDERT
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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 9.9.2. overlayfs & persist_file [cDWT, SRULTLLESIL,

HAHRUNDEIFTZEDZ0H., VINI2 77y TITF—MN&BEFEETLUTLTES W, Py TTF—
NFIEICBELTIE M9.8. Armadilo DY 7 h o7 %27 v 7F—h9%, #SBLTLLIEEL,

rootfs DRBZZELTH, VIKND 77V 77— N E2EHEURICEE U EABRNMERI ARV
AREMEDNHGDET, VI 77y 7T M EERIEENAZREFISFIEICEAL TIE 79.8.6.
swupdate_preserve_files (ICDWT; ZZRUL T LIV,

8.1.3. Podman 7 —% % eMMC IZ{RFY %

77 4 )L K TIE. Podman OF—% (& tmpfs ICREFESNE T, ZD7h. Armadillo ZEELE T 2 &
T—HIFEZATLEWVWET, COZEHIE. Armadillo DERRKZEELZHD T,
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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 FLIE 9.226.
AVTFOEERFRGFET D) 2RBLTLIEE W,

814 R—RERKRBAVTFTFEEREBITS

N—RE7%3% 0S ZER LU EF 9, alpine ¥ debian &, FRDIRE T 7V T —>a Y ERT 52 &
MTEET,

NR—2 &S 0SS [FA A=Y DRFA - HEY—EXT3H S Docker Hub [https://hub.docker.com/
search?type=image&image_filter=official] NSEET D ENTEET, HRICELE TEIRL TL
ZEW,

NILFAT 4 PO EZ TS5 7 70— 3V aERT 258G 7Yy hN~Y—207 0 /DEHRL
TW3 debian A>T+ ITIHTI,

815. FNARADF7 IV A EZEZ 3
BERROF7Ur—ya v PN REFRT2BEE. VT FHCF/NA REETDENB DT,

podman start D>V TFF AV 7« JC add devices ANV RTTFNNA AT 7AILEIBELE T, FHlIE
9.3.1. AT+ OBEEIKE)) 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

92 77V 75— 3 23V T7FTRITI B 25FC LT AVIFILDOTFTVT— a3 vzeRE
LET,

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

Wo EITHRDAVTFA A—I%FR1FT BITIE podman commit AX Y RTRELTLEE W, EUWFIEIE
9226 AVTFDEBRZREFEIT D1 Z2ZEICLTLLRLE W,

82. 7 7V r—>ayAyrFDEH
193. AVFF+MER, Z&Z&ICLTLZEL,

8.2.1. 77V r—> a3y OHEIEE

podman_start A D & E 7 7 1 )L (/etc/atmark/containers/*conf) Z sl U £, FD#E.
podman start -a AV Y RZFE{TISH. armadillo ZBEEL AV T HFHIEHEET 5 & EZHERL
TLIEEW, VT HFOBEEEEICETZFLWHRRAGK '9.3.1. v Froa:Es) 25EICLTL
T,

822. 77V r—>avhxE

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

LUToFITIE ATDE (C mkswu O F—%1ERLL T, dockerio DA X—I % ZDFEFFXRFEWET,

FIEOFEUWSBEYA 7Y 3>k 198 Armadillo DY 7 0z 7527 Vv 77— 3%, #8E(CL
TLEE W,

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

[ATDE ~1$ mkswu —--init

1 (BBR)

[ATDE ~J$ cd mkswu

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

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

swdesc_option version=1

swdesc_pull container "docker.io/nginx:alpine”

swdesc_files ——extra-os nginx_start

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

Z ZTYERL U T initial setup container.swu 7 7 JL%Z USB XEICEEEL T. Armadillo-X2 I
RlgervAh—ILEnxd,

AVAN—ILHYERT U CERZE T 5 & docker. io/nginx:alpine DAV T+ =B ULET,
8.2.3. 1V A M—)LHERR . #1HA{t
BAREBTSWUZA VY ARN—I)LTEZHIERET DHIC. VI NI 7O ZTVWED,
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19.7. Armadillo DY 7 kU x 7 D#EAL) ZS8B 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,

HELWIAYTF7Yy7TF—hOFIEIE T9.227. AVTFOBEBERYT7 Y 7TF—h, ZSE
LTSI U,

BORUVEDTYITF—RETDE, A X—IHAINKELG>TLEVWET, ANL—IYRA
ENFRETEHEAIF. RICRITFIBETIAVTFEHRUIBELTLLEI L,

2. AVTF=zHULLEETS
N—=REBBAVTFZETZYIT—RUT, ZOAVTFHICBROT 7V T—yavzAnEzd,
ERD7YI7T—RNERBDODHABHAINEVWA, VT FE2AZTEIRENHD £,

BEIMICA X—I%EDFEIG 19227 AV TFOEEEBP T Y 77—~y #SEICL TSV,

8.3. VPU ¥ NPU Zf£ERHYT %

VPU ¥ NPU g EEES 7SV — 3> % ATDE ETHHEI 51HBEY. Armadillo Base OS 0
AVTFFATEESIEDIHEE. 2174 77U% ATDE L TEILRTBZRENHDFT, T TIEFZDFIE
[CDWTERBBULE Y,

83.1.ATDE 7 ARAVYNRAIVAZA TV E AV A=ILT S

ZA4T7ZVDEILRY —I)LEEFTITZEMFEL T, git DI—FEZEX—IL7 RLADKREZITL. E
JLRY—)LT#%H % at-imxlibpackage 1 Y 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 %M
ZO%, EILRY—LZRTLET,
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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,
CCTEHBAIEFIEIXIZAToVERTY ITTF— R BFEY. 196.1. 7T— T ATVDERK, FilZ
MO71.1. 48 bA VY A N—=ILT 1 RV DERL DFIBICHE > TT 4 RAITAA—IEERT DIGEICHE
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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FREDOEANRTN

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 %##E19 %

VSCode Z&#9 D&, HEAFKI VXTIV VDA VAN —ILERE
LTLKBTERBNDET, FORBICRRINDY A 7ATICH->TI VAR
N—ILZE1TS> & VSCode #HAEZEILTEZ T,

9.1.3.2. 70XAVICMIVBZA4 TS5V EA VA M=)

'8.3.1.ATDE [/ QRAVINAILBS A 75V AA VA N—=)LF 3%, #SRBLT. 7OXAV/\1IL
BOSA475)E4AVAR=)LULTLEE W,

9.133. UV FNFIVr—yayvosyo>raO—~R
gui-app-project-[VERSION]. tar.gz E WS ZRID 7 71 )% I 55 [https://download.atmark-

techno.com/armadillo-iot-g4/example/gui-app/]1M 5% 7> AO—RKR UL, ERAL TSI W, XTI,
R—=LT« L7 NJETICERYT2HTT,

[ATDE ~]$ tar xzf gui-app-project-[VERSION]. tar.gz

ROSHYTINFTIVr—>avEREI S
9.1.3.4. MR
MIARTE TIFEIC Armadillo & SSH T B/ DWER E AFROERETVE T, ZOFIE

l& VSCode Z{E> TITWEXRI DT, B 77TV T—2avTF« LI M IANBEL T VSCode Zit
BLTLEE W,

[ATDE ~1$ cd gui-app-project-[VERSION]
[ATDE ~/gui-app-project-[VERSION]]$ code ./

9.6 MIHIREZ1TS

VSCode M#EFILT7zS [Terminall] X =2 —m5 [Run Task:-:] ZBIRUVEBICR RS NICEEMNS.,
[Setup environment] &KL £,
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|E=-:-I_=: ct the task to run

configured 43 £

9.7 VSCode THIHREZTTS
EIRTBE. VSCode DTFERICUTDL SR —IFILDARREINET,

ina.ensurelnitializenl |:

TERMIMAL
Executing task: ./submodules/scripts/setup_env.sh

Generating public/private rsa k

Enter e | for no

Enter in:

Your ident een saved in submodul
Your public saved in submodules

he 5
Bm3RMPyDECFNmPAGPHAYGOPTonlY atmark@atded
lart image is:

9.8 VSCode ¥ —= 7L
CDIT—IFIETUTDOLSICADLTLLEE W,

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

Generating public/private rsa key pair.

Enter passphrase (empty for no passphrase): "

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

(B8

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

9.9 SSH HORZ4ERT B

(1) INRAT7L—XEZHRFULET, BEULLWEHIXMAEHANET Enter ZIULZE T,
(2] CCTAMERDF—ZHITEIY—IFILAEHUE T,

INAT7L—X%EZREULEHBEIE. 77U —r3>% Armadillo NEEX T ZFIC/KA T L —XD AN
EROENDBZENHBD ET,
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9.135. 77U —y 3 yERTHIAYTHA X =3I DR

Armadillo E 7 75—y 3 v ETIT 50OV T FAX—IEERLET, T TERUE
AT FAAXA—VE SWU £ X—I%FEHRAL T Armadillo N Y R =)L B8, ERIIC mkswu &
SR U T SWU OFEEREZ T > T<EE L,

AT FAR=—IDERE KV SWU 14 X—IDIEKH VSCode TITWE T, VSCode @ [Terminal]
XZa2—n5 [Run Task:] ZFIRUBICRRSNIZIBEN S, [Generate development swu] % 3&#R
LEd,

Eelect the task to run

App build for r se configured 43 %

B 9.10 VSCode TAVTFA A=Y DERZEITS

AVTFAA—IDERICIEUIES CBERIIMD £F, VSCode DT —I FILICHTD & S ICRR
SNBDEAVTFAAX—IDERBITET TT,

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

911 AVFTFHAAXA—IDERTET

ERR UTc SWU « X —3I & gui-app-project-[VERSION]/container/dev &« L Z KU FIC
gui_app dev image.swu EWS 7 7 IILETIRESINTWVWET,

9.1.4. Armadillo t ¢ty h7v >
9.14.1. F« A7 L1 DEHE

4.4 AR #8BLT Amadilo K71 A 7L A ZEHEL T RE W,
9.142. 77U —yaYyEFTHIAYTFAA—IDA VA=)

9135 77V r—yavETHIYTFAA—=IDERM) TEB U gui app dev image. swu %
M83. A X=IYDAYAKN=)L; #ZBULT Armadillo N1V AM=)LLTLZE W\,

A4V A M=)LRICEEH T Armadillo "BEEEILET, DR, weston HEEEEEHILE T,
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0.15. 77VTr—> 3 VB
9.151. YV ZWFIUTr—yavDELR

Flutter DY > 7L 7 7V —2 3> OB RAEZFBLET, Y FILF7TUT5—23>vDF 1L
7 NUAEEL VSCode Z&8) L £,

[ATDE ~1$ cd gui-app-project-[VERSION]
[ATDE ~/gui-app-project-[VERSION]]$ code ./

9.12 flutter.conf Xkt LTAVTFTFHZKET S

VSCode @ [Terminal] XZa2—H5 [Run Task-] ZZBIRUEICEKRRINZIEEEN S, [App run on
ATDE] #:&R9 277V 0— a3y REh ATDE ETieEUET,

configured 43 £

9.13ATDE LT7 7V T —>avzR1T9%

flutter-elinux -1 > k—ILBICFIH TEIL REETIT ZE. HELT 7
/ 1ILDY o yO— RLEN TN, 77U T—3 3 ohiced s %
TICEBEIDDID £,

UTDESBT7TVTr—arhiEgLET,
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Flutter for Embedded Linux

Armadi LLo-ToT G4 Flutter Demo

B ) BRELX]

BisfE 1 ( ERE )
Ouw ‘ 19, 896w

e ENEE o BRfE o REE

F5—rEEODYS

KoN4 LYY TN TV r—2 3y
PIVT—=2avaiRTIBICET71 Y RUELED X IRIVERLU TS,

BN TIVTr—23 DY —AD—RIE, app/lib [CHDFET, Y IINT IV ITr— 30 %5R—
2EUTHRZEDDESIE. app/lib FICY—XOA—RZEELTLLEE L,

9.1852. Ny Ir—IJ%ZAYAM—=ILT 3

Flutter [CIFHRA RIEEZRIB T DOD/NNYyT—IDNBEICEELTED., I TES5DHY A1+
[https://pub.dev/] TREDIFT S EMTEEXT,

BHRONYT—I%F7 TV r5r— 3> TEZIZLIICTIEDICE. PFIVor—a>yFT«LIKNY
DR TUTOOAYY RERITULE T, #l& LT dart_periphery /Xy o5 —I% A4V AR=)LUET,

[ATDE ~/gui-app-project—-[VERSION]]$ flutter-elinux pub add dart periphery

9.15 dart_periphery Xy o5 —I% 4 >V A ~—IL 9 34l

video_player ¥ camera iR ETICE S /Xy o —Vld, ATDE W® /opt/flutter-elinux-packages
ICHBINYT—I EHAEDOETESRENHD £,

£9.1 HHEDETES /NNy I—Y

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

camera camera_elinux

path_provider path_provider_elinux

shared_preferences shared_preferences_elinux

U joystick

INSDNYT—=IZAVAR=ILTBHEERIUTOLSIICA YA RM=ILULTLEE W,

84


https://pub.dev/
https://pub.dev/

Armadillo-X2 #&~¥ =27 )L Howto

[ATDE ~/gui-app-project-[VERSION]]$ flutter-elinux pub add video player
[ATDE ~/gui-app-project-[VERSION]]$ flutter-elinux pub add video player elinux ¥
—--path /opt/flutter-elinux-plugins/packages/video player

X 9.16 video_player /Xy —I%& A4 VA N—)L9 %l
Ny T—=I%T7 A YA N—=)LF BBEIE pub remove ZEITLUEX T,

[ATDE ~/gui-app-project-[VERSION]]$ flutter—elinux pub remove dart periphery

9.17 dart_periphery Ry —3I %74V A =)L 9 34

O.1.6. EN{EmESE
I ZTlE, ERBIC Armadillo ET7 75—y 3 % icEd 258 0FIEZHBEL X I,
O.1.6.1. ssh_config D¥*fiE

YW IV o5—3>0F LT MJICA>TWS config/ssh config 7717 ILERELVUTIP 7
RLRAZEZTH]RZ TLEE L,

[ATDE ~/gui-app-project-[VERSION]]$ code config/ssh config
Host Armadillo

Hostname 0.0.0.0 @

User root

Port 2222

IdentityFile ../config/ssh/id rsa

0.18 ssh config ZiRET 3
(1) Armadillo D IP 7RL XICEEMZ T Z2E W,
9.162. 77V —3>vDET

ATDE £7T VSCode @ [Terminal] X=a2—m5 [Run Task:] Z:#IRUEICRRSNIZEENS,
[App run on Armadillo] Z:&IRIT 2 & 77U —> 3 0h Armadillo NERESN TR L E T,

|E=-:-I_=: ct the task to run

App build forr configured 43 £

9.19 Armadillo tT7 7V 45—y a3y aRTTS
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VSCode DY =X FILICUTDX Yy E—IDNRRSND I ENHDET, INDBRRSNITIZEIL yes
EABLTTEW,

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

9.20 RfTRIcRRENB Xy -

PV —o3> % 8T95Icld VSCode @ [Terminall] X=a2—m5 [Run Task -] Z:&IRUEIC
FERSINIEEMS. [App stop on Armadillo] ZEIRL T EE LY,

App build for release configured 41 &

AP un on o

921 77V —av%ikT9%
9.1.63. "y ~kUO—R

F7ZVr—3>y0V—AA—RIEBEZMAZICOV/INCI)LZ2E S ICENEICEERERZ U\ 5
A, Ry MU O—REEEXES ENTEEXT,

My M)O—REEREZESICE. 77U T—2 3 vETHEICRRENS VSCode DY —IFI)LTr &
AADLTLEE W, ZDH UTDLSBX vy E—IDPRRSNEENRRENET,

Performing hot reload...

Reloaded 1 of 1349 libraries in 2,7 (compile: 172 ms, reload: 984 ms, reassemble: 1291 ms).

9.22 /Ry b Y O— RERREZES
9.1.7. VU —ZARDEI R
ZTTREBULEFTUr—2avEYY—ZRELTEL RS 2BEOFIBECOVWTHALET,

ATDE £ VSCode @ [Terminal] XZa2—»5 [Run Task:] ZZBIRUBICRRSNIZEEN S,
[App build for release] Z:&IRIT 2V Y —ZARDT7Z FUT— 3 U EILREINET,
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App build for release configured 41

APP run on aliio

923 VU—-XRRZEIRTS

ETT77AMILESDEIL REBMIE app/bui ld/elinux/armb4/release/bundle/ T« L2 MU FICIRE
INTWET,

0.1.8. LEADEZEAH

VU—=RRDT7Z TV T =23V ZE&AE SWU A X—IZ/ERULET, FHilC 19.8.2. SWU 1 A —
VDR ZZRUT SWU OFEREZIT> TS W,

ATDE E£7T VSCode @ [Terminal] X=a2—Hh5 [Run Task] ZRBIRUEBICRRSNIZEEN S,
[Generate release swu] ZERT B & SWU 4 A—=IDMEREINE T,

configured 44 £83

9.24 SWU A X—I BT %

EBR U= SWU A X—3(F gui-app-project-[VERSION]/container/release &« L2 KU FIc
gui_app rel image.swu EWS T 7ML ETRESNTVWET,

ZDOSWU A AX—I% T983. A XA—IDAVAKN—=)b1 ZZBRUT Armadillo N VA N—=)LT
% &, Armadillo ZEBIcZ 7V r—yavybEHEEsLET,
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Q2. 7 7V —>g>vZ 1T FTERITI S
9.2.1.Podman - A>FH{REIY 7Dz 7

9.2.1.1.Podman - A7 HRELY 7oz T7 &lF

AT+ ERAN OS LIcERSI NS RENGAI—YEBRDIETY, VT FTEFERITZET
B O Armadillo-X2 THR—DEBEENT CICBIRTEXd, YA M 0S #REE UAWVRE{LTH S
fedb, 77V Tr—y 3y DEENREVE LWSEHENH D X,

Podman &lFc &5V FF#BEBI 50OV 7 NI 7 THD, EFRAEREIIVYTFFEERY
TRhDx7D 1 DTH3 Docker EEMENH D T,

922 AT F=#BEIT 3

COETIH. AVFHREILY I RI 7D 1 DTHS Podman DERMARENAICDWTEHRAL
F9, Armadillo-X2 TETSIBWFIUT—3 3 v EZ0OERTEEBAEEZ 1 DO Podman 4 X—Y
ELTKRS 2 ET BHD Armadillo-X2 BH2HETH., ETCDOR—RETH—DREZHBRIE2
ZEDFBEERDE T,

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

9221. A A=IHSAVTFZHERT S

AA=INS AV TFHEERT BfcoICiE. podman start AV REE{TLEY, podman ¥ docker
ICT TICEL WM 2IE podman run ANV RTHETTEHRIN, 22 TE M9.3. AVTFDEA, T
BNT DIV TFOEHEEDEHEHEI T podnan_start ZEWNET, 1 X—I& Docker Hub [https://
hub.docker.com] M5 BEMICHEENET, 22T, BEGHELT "Is/ IXVY REETT SO
VT TR LET,

[armadillo ~]# vi /etc/atmark/containers/my container.conf (1,
set_image docker.io/alpine
set_command Lls /

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

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

Getting image source signatures

1 (&B8)

Writing manifest to image destination

Storing signatures
a6215f271958¢760a2975a6765016044115dbaedb90f414eba3ad48a6a26b46

[armadillo ~]# podman start my container (B
Starting 'my container’
b141e899b5ef7c9ech434bda8f6a83d3ebbfcI4f74bTbbdcef2a22041c71fdbf

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

dev

: (EB8)

usr

var

[armadillo ~1#

9.256 AV T F =l I 2ETH
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©
o

AVFFOAV T« T EEBRULET, COT77AITIE. AVTFDAA—=IPIAT VR, TN
AZANDT IV AERZHZELET, FUWKREDHRAICIE 79.3.1. AvFFOEELE), %28
<IEEW,

AVTFDAAX=I%EEBULET, 1 X—Ih Armadillo ICEWTHRWESESEE "Error: docker.io/
alpine: image not known; OfRGEITZ—TERKULFT,

AT FEREIULET, ik Armadillo BEIEICHENICEE S NS IV TFHFERUDDICK
NDFd, BENHCEINFAELRIEARICIE set _autostart no TEMELTEZET,

podman logs AV R THAOZMERLE T,

"Is /" mEITT BEIFD "my_container" EWSZBID AV T FAMERESNE Ulco DV TFAMERS
N ERKFIC "s /" MEITIN, ZOBRNMAVICEDEFT, IITERRSINTWSDIF, VTR
D"/ F4LIRNYDT AT D—ETT,

AV 747771 IVDOEEREEE podman pull [CL 2T+ DEUSIE
FT 4 ILMRETEXEY FTUMRESNER Ao

7 74 ILIiE persist_file TIHREFEL. A>T F A X—Id abos-ctrl
podman-storage --disk T podman @ X kL —Y% eMMC [cY]I D& X
% abos-ctrl podman-rw T—FIIC eMMC IZRTFEL T2 W,

EAFO Armadillo T3 BE#EICEEEE I, swupdate TP v 77—~
LTLIEE 0N,

AV 740774 %REL T, set autostart no ZH/TE LAWESIE
EENFSETVEICES

podman start CTOAVTFHMIEL K EETERWVWIES(IL podman start -v
<{my container> T podman run DAY Y KZfEZ L. podman Llogs
<my_container> THAZHERL TLEI LY,

=

9222 A X—I—EZRRID

AT FEERT BIDDA A—TiF. A A—I—E%ZFKRT S podman images I¥ > R THERT

IR

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

9.26 1 XA —I—EDRRETH

podman images AN Y ROFMIF —-help A 7> 3 Y THRTEET,
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[armadillo ~1# podman images --help

9.27 podman images --help ®E174
9223. Avrr—EZXRRI S
ERBRA AV TH—EBR2KRRT BcHlcld podman ps AYY REEITLE T,

[armadillo ~]# podman ps -a

CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

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

9.28 AT F—EDORTRETH

—EBRRICED, AVTFEYPOAVTF ID 2RI B EDNTEXY, -a AT avzE[MdiFRWNSG
Bl BEPFOIYTFOHFEREINET, podman ps AY Y RDEMIE —-help A 7> 3 >~ THERT
R

[armadillo ~]# podman ps --help

9.29 podman ps —-help D174
0224 ATt =E&#HTS
ERGEAD DY T F EFENT Bz iE podman start AV REEITLEY,

[armadillo ~]# podman start my container

podman start my container

[ 3119.081068] IPv6: ADDRCONF(NETDEV_CHANGE): vethe172e161: Llink becomes ready
[ 3119.088214] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready

[ 3119.094812] cni-podman@: port 1(vethe172e161) entered blocking state

[ 3119.101231] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.107745] device vethe172e161 entered promiscuous mode

[ 3119.113185] cni-podman@: port 1(vethel172e161) entered blocking state

[ 3119.119546] cni-podman@: port 1(vethel172e161) entered forwarding state
my container

[ 3119.620731] cni-podman@: port 1(vethe172e161) entered disabled state

[ 3119.627696] device vethe172e161 left promiscuous mode

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

9.30 AV &=iLENI 174l
_aATVavESZZE. AVTFFTARATETSINET7 7V T—3 YO hxERETEXI,

[armadillo ~]# podman start -a my container
[ 3150.303962] IPv6: ADDRCONF(NETDEV CHANGE): vetha9ef8f8e: link becomes ready
[ 3150.311106] IPv6: ADDRCONF(NETDEV CHANGE): eth@: Llink becomes ready
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[ 3150.317703] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.324139] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.330687] device vetha%ef8f8e entered promiscuous mode

[ 3150.336085] cni-podman@: port 1(vetha9ef8f8e) entered blocking state

[ 3150.342443] cni-podman@: port 1(vetha9ef8f8e) entered forwarding state
bin etc Lib mnt proc  run srv tmp var

dev home media opt root sbin sys usr

[ 3150.804164] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

[ 3150.811249] device vetha%ef8f8e left promiscuous mode

[ 3150.816349] cni-podman@: port 1(vetha9ef8f8e) entered disabled state

K931 Avrr=ikLav3EThl(a A7 avHs)

Z ZTHEREL TWS my_container (&, FEEIRFIC "Is /" ZRITITDLSICHE>TWVWEDT, ZDHER
NHEADENEXT, podman start Y > ROFFEMIE —help A 7> 3 > THERTEEXI,

[armadillo ~1# podman start —--help

9.32 podman start --help 1741

9.225. AVF+%EILTS
EMER DOV T FEEILET B/ IciE podman stop AV Y RERTTULET,

[armadillo ~1# podman stop my container
my container

K 9.33 a7+ %ZFELLT BRTH
podman stop O~ > KDFFMIE —help A 7> 3 Y THERETEET,

[armadillo ~]# podman stop ——help

9.34 podman stop —help E{741

9226. AVFTFDEEZRETS

AVTFIRHUTEENMTONICIRET, ZOFXRXIAVTFZEFELELTUES EEENKRGBDODNTUL
FWET,

EEEREFEIDICIFZDOHENHBDET,

1. podman commit Y~ 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 9ca3cbh5246 done
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Writing manifest to image destination
Storing signatures
9ca3chb246eaac267a71731badbbfedb0124afcdd2b80c4t730c46aae17a88F3

9.35 my_container Z&&E 9 %4l

podman commit TRET B EIC. EENMTRONICEDIIREINE T, D RULENZRE
T2, AARA=—IPAINKELB>TLEWVWET, ANL—IBENFRET ZEHEEIF. X—X
1B 0S DAA=IMSEDBEL TS,

2. MNYaz—L%ZzERT %,

podman_start D add volumes AN¥ > R T TFFIC Armadillo Base OS OF«s L7 NUZ3Y
TFTESIENTEZXT,

REFETET—FIDOHREICL> T, REFXZERLTILS L,

1. /var/app/volumes/myvolume: 7v 77— K UfciFRIEAE—NExBA, OV PT—FINR—
ARE. FIVT—yaVvhpMERURIT 2 & 5B T—YDREFICAWVWTWETD,

2. myvolume H /var/app/rollback/volumes/myvolume: 7 v 7F— KO IcAEE—LTFZ v/
TFT—RhZTS5DT, 7Y 7TF—MBTHLREICEVWDDIFET, 77U Tr— a3 v &E—HEIC
PYIT—RITBLOBT—YDRFICAMVNTWVWET,

AVTFFZREDO/N—YavIicRUSE(@—IL/\y ), /var/app/
rollback/volumes/ DF—F DEIOD/N—I 3 VICED T,

= FDEH. PTVT—3vON—IavIcKETDZILSHBT—Y
l& /var/app/rollback/volumes/ [CAND Z E&HELET,

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

If Copy-on-Write (CoW) (DWW T,
ZDZD®M volumes T« L7 MU IZ btrfs EFENZ 7 71 ILY

AT LICRESINTWET, btrfs TIEF—#% & Copy on Write
(CoW) ZE->TTF—YZEMZEFRIELFIHI. ZORIEICIEFIR
K0 D ET,

BB MB 07 71 IVICINSRBREEZHBEICITSHE CoW ZHEL)
g2 exHRUET, CoW &b nic 7 7AILICF vy
TJHLADPASKBLLEBEDETOT, MFHHRIZBEUMIFZL TLEE W,

[armadillo ~1# cd /var/app/volumes/
[armadillo /var/app/volumes]i#f mkdir database

[armadillo /var/app/volumes]# chattr +C database (1)

92



Armadillo-X2 #&~¥ =27

Howto

[armadillo /var/app/volumes]#f echo example data > database/

examp le

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

K 9.36 chattr I & > T copy-on-write Z &1t 3 24

@ chattr +C TFrs LY MVUIC NoCow ZRELEX T, <hh
S5EEN3 7 71 ILH NoCow THERIENE I, I CTlcE

ELTWEeT7 7AILICEERBRWDTSERELIEE WL,

O lsattr ERLET, YUARD CODEARBNIET 7LD Tho

cowy T9,

9.22.7. AV FTFOEEEERYT Y 77—k

podman run, podman commit OV T FZERTEXIH. EHNICT v 77— M Z2 T 2EICIF3
VTFOERY Ty 7TF— Nz BEbTED EERITY,

IN%EXRFET S lc. Dockerfile & podman build Z#EW£ 9, ZDFIEIE Armadillo T

TY,

1.

A4 XA—3% docker.io DA XA—IDSEDLREULET

==

=17

AIHE

[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

9.37 podman build DE1THl

2. AX=YZRON=I3rhsT7yvITF—rULET
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[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
9e9d9366072751007b2e70544d76c46b95a7a5a02df658ef0fa3f7dcccf8850a

[armadillo podman-build-update]ff podman save -o my image 2,tar my image:2

9.38 podman build TD 7 v 77—~k DETHI

ZDIFE. podman partial image ANV RZFE-> T, EREIFTZA VY AN—ILTEZIEHTE

x99,
[armadillo podman-build-update]#f podman partial image -b my image:1 ¥
-0 my_image 2 partial.tar my image:2
[armadillo podman-build-updatelff Ls -lh
-rw-r——r—— 1 root root 88 Dec 21 15:24 Dockerfile
-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 1. tar
-rw-r——r-— 1 root root 9.4M Dec 21 15:26 my image 2. tar
-rw-r--r-— 1 root root 51K Dec 21 15:26 my image 2 partial.tar

ERRUTc tar 7—HA4 7IE& 79.85. mkswu D desc 7 71/l
swdesc usb container TfEZ X,

9.2.28. AT+ %HIFRT %
ERGEH DAY T+ ZHIRYT 21581 podman rm AV Y RERTULEY,

@ swdesc_embed container &

PORTS NAMES

[armadillo ~1# podman rm my container
d6de5881b5fb973227b84d1d74abf269ac3183aad7e18b7a9d85208632641d94
[armadillo ~]# podman ps -a

CONTAINER ID IMAGE

COMMAND CREATED

STATUS

9.39 OV FF+%HIBRYT 2ETH

podman ps ANYY ROHAFERED., AV TFHEIBREINTWS I EMERTEEX I, podman rm
ONY ROFMIE ~help A 7> a3 Y THERBTEZ XTI,
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[armadillo ~]# podman rm —--help

X 9.40 $ podman rm —help 174
9.229. 1 X—Y%HIBRT %
podman D41 X —I%HIRY BICiE podman rmi AV Y REERFTULET, 1 X—IEHIBRT Bz

E. ZDAA=IWSERLEZOAYTFELICHRL TEKBENH D FI, podman rmi IX ¥ R
A A=Y ID 2I8E T DHNENH D26, podman images IV KN THERL XTI,

[armadillo ~]# 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 ~]# podman rmi 02480aeb44d7

Untagged: docker.io/library/alpine:latest

Deleted: 02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21chbcedaddf
[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE

9.41 A X—I%ZHIBRY X171

podman images I¥ Y ROHEAERED. VT FHHIBRINTVWS Z EHERTEEXT, podman
rmi AY Y ROFEMIE -help A 7Y 3V THERTEEY,

[armadillo ~]# podman rmi --help

9.42 podman rmi —help E17Hl

SWU TE#EINfcf X—VE podman images T Read-Only & U TRR
SNEIDT, podman rmi ZETIBEIT—ERDET, ZDOHEE
abos-ctrl podman-rw rmi Z SfER < EE L\, abos-ctrl podman-rw [CD

=] WTIE 19352 4 X—3% eMMC ICRET 2 HE1 ZsBLTLE
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 ~]# podman rmi docker.io/alpine

Error: cannot remove read-only image
”02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21chcedadst”
[armadillo ~]# abos-ctrl podman-rw rmi docker.io/alpine

Untagged: docker.io/library/alpine:latest

Deleted:
02480aeb44d78f1a44b8791af7edf7d6e1b18707397a1dfb3ff4f21c5cedaddf
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[armadillo ~]# podman images
REPOSITORY TAG IMAGE ID CREATED SIZE

9.43 Read-Only @41 X —I % HlIERd % R1T61

0.2210. 7RO IV FFIciERET D

EIFOAVTFHICERL. IVTFRTEELLIVY REETT SICIE podman exec IV K%
EITUET, podman exec INY RTOAVTFREOY z)LZi&LEF T HE. AV T FRLZRIETED L
SICRDET, Tl sleep infinity AVY RERFTULTCHEEHKITZLFOAYTHZER L. %
DAV TFICK U T podman exec ANV RTY /L= ENT 2H%ERULET,

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

set _command sleep infinity

[armadillo ~J# podman start sleep container

Starting ’test’
62e72666d7156d261905¢c8406¢c72fc271534fa29e69771c76f4f6660a2dadla
[armadillo ~“]# 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

K944 AVFF+RHRILD Y = )L = EENIT BETH

podman_start ANV RTOAVTFF+ZERL. FORER LIV TFTRT sh ZETLTWVWET, sh
®RITIDE. AVTFFTAROTAOY 7N RRSNIAVTFALEZRETEDLSICBRDET, LT
FIAYTFART, ps AVY RZETLTWEYT, IV T HERRFICEITU T sleep & podman exec THE
TUIEEsh 7O RELVLTHEELTWS ZENERTEET,

AVTFFARDY TIILH SIkITBEIE exit IV RZETULE T,

[container ~1# exit

K945 AV FFARDY T ILh51RIF BEITH

podman exec AN Y RMSIRIFTH, AVTFIHFRLEETHTY, AV T FH2EILEULIEWEEIE podnan
stop sleep container H podman kill sleep container T{=1E L T podman rm sleep container TF®D
v T7FZHIBRL T IEE L,

podman exec AN KDFMIE —-help A 7> 3 Y THRTEXY,

[armadillo ~1# podman exec --help

9.46 podman exec —help 174l
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9.22.11. AT FHETEE.XT D
BHOOAYTFE2EFTUTWRBET, ZNS50dY T FREITEREEZTOAEFEZRULET, Thick
D, HIZIESQAL H—N\ZETLTWB AT HIIRUBD AV T HFISERITDE VWS EWANTE
EJCIN

AV T FIIERUIEBETO—AIL IP ZPRLADE DY TSNZDOT, AT FDEARNZFD IP
PRLATBEZITIOZIENTEEY,

EfFE LT, 2 20T FEERULET,

[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’
cbe0802f4e2d2fec88f4e300dabeba3h48865359dc02chd99375b1b38c2c28¢eb
Starting 'my container 2’
5e645f5e40fc096ad0bea323ab0bebebbdadbd825a5e8d12103f752d8868692¢e

X 9.47 A>T+ EERY BE1TH
AvFFHICEIbYTen/ IP 7 RL XA ZfERT %ICE podman inspect AV¥ Y RZETULE T,

[armadillo ~]# podman inspect --format=" {{.NetworkSettings. IPAddress}}’ my container 1
10.88.0.108
[armadillo ~]# podman inspect --format=" {{.NetworkSettings. IPAddress}}’ my container 2
10.88.0.109

K948 A7+ D IP 7 RL AZHERI BRTH

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

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

PING my container 2 (10.88.0.109): 56 data bytes

64 bytes from 10.88.0.109: seq=0 ttl=42 time=0.144 ms
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 “1# 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 ——-

97



Armadillo-X2 #&~¥ =27 )L Howto

2 packets transmitted, 2 packets received, 0% packet loss
round-trip min/avg/max = 0.138/0.139/0. 140 ms

9.49 ping Y Y RIZ &2 VT FHOBRERERETH

ZD K3, my_container_1(10.88.0.108) »5 my_container_2(10.88.0.109) NDEEHHER
TEXY,

9.2.2.12. REKIcBRA%G—privileged A 7> 3>

AVFFIT, DERELTOTNA ANDT VR EHFTT 24TV 3> —privileged BB D £F,
CDATYaveEfRATSE. AVTFHICEZABNER/NOERZAEVETRENEWNCH, FAREIC
BHTY,

EEADKE., COATYavEIBITIZCEEEX2 )T —LREENG DA, BREBICOMFA
KEEW, AVTFHIIHELRRERDIERES5Z2 22 2HITITHLET,

023. 7Y RN—0FT 0 /D EHEITBZAMNA—IEES

Ty RNI—0TY /F. ENMEMESRIBES U TERTE S Debian R—ADA X —IERBHLTWET,
ZZTlx Docker 77 I A A=Y REILRTZHEE. TTICEILRBEHADA A—=I % ESHE
D2 DICDONWTERBALET,
9.2.3.1.Docker 771 IS4 X—=I%EILRT S

Armadillo-X2 3> 7+ [https://armadillo.atmark-techno.com/resources/software/armadillo-
x2/container] A5 TDebian [VERSION] % > 7 JL Dockerfile;, 7 74 )L (at-debian-image-
dockerfile-[VERSION].tar.gz) #% 7>O—RU%X 9, D% podman build AY Y RZETULET,

[armadillo ~1# tar xzf at-debian-image-dockerfile-[VERSION]. tar.gz
[armadillo “J#f cd at-debian-image-dockerfile-[VERSION]

[armadillo ~1# abos-ctrl podman-storage —-disk

[armadillo ~1# podman build -t at-debian-image: latest .

: (BBR)

[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

9.50 Docker 7 7 A ILIC & B4 X—TJDEIL R DEFTHI

podman images O~ > Rlc & D at-debian-image N"EIL REhicZ ENERTEX T, library/
debian 1 X—JFR—Z &% 5T W3 Debian 1 X —ITF,

9.232. EILRFEHDAA—IZFERT S

Armadillo-X2 1> 77 [https://armadillo.atmark-techno.com/resources/software/armadillo-
x2/container] 5 Debian [VERSION] > Z)LaA>Y T+ A4 X— 774 )L (at-debian-image-
[VERSION].tar) 2% >AO—RKRU%9, D% podman load AY¥ Y REETULE T,

[armadillo ~]# podman load -i at-debian-image-[VERSION]. tar
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: (EB8)

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE
localhost/at-debian-image [VERSION] 93a4ec873ac5 17 hours ago 233 MB
localhost/at-debian-image latest 93a4ec873ach 17 hours ago 233 MB

K 9.51 EJLREMAM X—I% load I 5ETHl
podman images O~ > RIC KD at-debian-image N"EIL RSN EDERTEET,

9.2.4. ABATINA R%Z2KS

COETIH, AVTFHRTHETZ T IV —a3arh5 GPIO ¥ 12C BREDAEHT/INA A =KD
HELCDODWTRULET, EAWIC, AVTFTROTZ TV o= 3 5RA N OS 0T /INA ANT Y
TRITZEETEFGA, CDeH, AVTFROTZ TV T—2 3 S TFTINA R &I/S fedIciE.
AV T HEBBRICRWEWT NS R ZBETDRENBDEFT, I TRI A, J‘W=WTFINA R
[CBTB2TN\NA AV =T 7L I)LABYICERESNTWBZ EZFIHREELTWE T, TINAMAYY—T 7
AILEZREL TWRWGEE. BYICEREL TS EE L,

9.24.1. GPIO =& >

AVTFFARTEET D7 7Y — 35 GPIO ZikSfeHicid. Podman DA X—IhsaV T
FTZERT BERICIRA N OS DT /N« X7 74 )L /dev/gpiochipN ZEITRHENH D £9, LITE./
dev/gpiochip2 ZJEL T alpine 4 X—IH 5 AV T+ Z/EHKT 26 TT, /dev/gpiochipN ZiET &,
GPION+1 Z#{ET 22 ENTEEXY,

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

set_image docker.io/alpine

set command sleep infinity

add_devices /dev/gpiochip2

[armadillo ~J# podman start gpio_example

Starting 'gpio_example’
956a0fecc48d5eal210069910f7bb48b9e90b2dadb12895064d9776dae0360b5

] 9.52 GPIO Z#&% > fz6bd 1> 7 FH1ERLfl

AVTFARICA>TIONYY RT GPIO Z#1ET 262U TICRULET, <DFITIE GPIO3_ 1021 %##
ELTWE T,

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

[container ~1# gpioget gpiochip2 21 (1]
(X2

[container ~1# gpioset gpiochip2 21=1 ©

K953 OvFFANSIITY RT GPIO %#igET 34
(1) GPIO &5 21 OEZEUISUE Y,
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O BEULKEZRTRLED,
©® GPIO &S 21 (c 1(High) &EULEY,

IZH. gpiodetect IV Y RTFEFHLTWSB gpiochip ZY A NKRRTEFT, UATDFITIE, TV
THEERT BITE U2 /dev/gpiochip2 NEEHINTWS Z ED R TEET,

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

X 9.54 gpiodetect AV~ R DETT
gpioinfo Y > R Tl&. EE U gpiochip DEMRIEHREZRRIT DI ENTEET,

[container ~1# gpioinfo gpiochip2
gpiochip2 - 32 lines:

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

9.55 gpioinfo ¥ RDEST

oM

RB7OVSLNSEBIET ZHEIE. GPIOBEZ1 75 THS libgpiod ZERT 2 EMNTE

E[‘.!'

i“ﬂ
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9.24.2.12C Zik>

AVTFFTARTIMET 77V T—3uh5 12C #ikSHICiE. Podman DA X—=I M5V 7F+
EERT BRICRA N OS AlOF/INA X7 74 )L /dev/i2e-N ZETRENH D £T, UTIE. /dev/
i2c-1 ZE U T alpine 1 X—IHNS AV T F=ERT 26T,

[armadillo “J# 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’
efaleb129c1f036a709755f0d53b21a0f2a39307ecae32b24aac98c0b6567bf0

956 12C &% S fchD 3> T HEEHI

AV FFAICAD, i2c-tools [C&EEND i2cdetect ANV REFESTAL—T TP RLREHRT S
ENTEET,

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

01 2 3 45 6 7 8 9 abocdef
00: L P

’I@. —— e e e e e e e e

20 —— e e e - —— —— —— —— ——

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

9.57 i2cdetect IV Y Ric &k 204
9.2.4.3. SPI =S
AVTFFRTENEIT B 7 TUT—2 3 0h5 SPl ZikS i, Podman DA X—Ihs Qv T+

EERT BBRICRA N OS AIOT /N1 X7 74 )L /dev/spidevN.N ZETHRENH D F£T, LUTIE. /
dev/spidev1.0 ZEL T alpine 1 X—=IH 5V T+ %ERT %H1TI,

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

set _command sleep infinity

add_devices /dev/spidev1.0

[armadillo ~]# podman start spi example

Starting ’spi_example’
45302bc9f95eef0e25¢5d98act198d96fcobec183e791018cbe4221cc114523

[19.58 SPl Z#% S e 2> T HERHI
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Y TF+WICAD. spi-tools [c&E N3 spi-config XYY R&EFE > TIREDREEERT 2 &
IEEER

[armadillo ~1# podman exec -it spi_example sh

[container ~]#f apk upgrade

[container ~]#f apk add spi-tools

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

K 9.59 spi-config AV Ric &K 2R
9.2.4.4. CAN Zi&>

AVTFFRTEET 27 7Y — 3 0h5 CAN BEZITSHICIE. Podman D4 X—Ih5 1
VT EEMRT BRI, AVTFEERTIBZRYNT—27EUT host 2. #R & LT NET_ADMIN %
BEITDRENHDET, UTIE. Ry hT—2&0ULT host =, #PR & LT NET_ADMIN =€ U
T alpine 1 X—=I M5 AV T+ =2 ERT 26 TT,

[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 ~]# podman start can example

Starting ’can_example’
73e7dbce86e84eef337bbc5c580a747948b94b87015bb34143da34108301¢16a

9.60 CAN =& S5 fch D> T F1ERSI
AVTFARIZAD, ip ANV RT CAN ZEMICT B ENTEXT, UTIC. REFAZERLEY,

[armadillo ~]# podman exec -it can_example sh
[container ~1#f apk upgrade
[container “]#f apk add iproute2 (1)
[container ~1# ip link set can@ type can bitrate 125000 (2]
[container “J#f ip Link set can@ up (3
[container ~1# ip -s link show can@ (4]
4: canQ: <NOARP, UP, LOWER UP,ECHO> mtu 16 qdisc pfifo fast state UP mode DEFAULT
group default glen 10
Link/can
RX: bytes packets errors dropped missed mcast
0 0 0 0 0 0
TX: bytes packets errors dropped carrier collsns
0 0 0 0 0 0

9.61 CAN DF&XESI

(1] CAN DERED e HICIHER iproute2 24 VAR —ILLE T, I TICA VAN —ILEHDIHEIZ
RETI,
(2] CAN DiEBfE&EE%Z 125000 kbps ICREL XTI,
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©@ can0OrVy—T7x—AEEHLET,
O can0OAY9—T7x1—ADHREDFERRRIERRLET,

9.24.5. PWM Zik>

AVTFFRTEMETZ 77U —yaryhs PWM Z2ikSeoicid. Podman O X—Ih5 VT
FTZERT BBRICIRA N OSEID /sys T« LIV NV ZEITRENHDFT, 74 MNRETHEIY TV
RENTEID, FHHRDFEARICB > THEIFEADTIERLLEI W, BUTIE. /sys ZEL T alpine
AX=IUNSAVT+EERTZHTT, CTEINE /sys T« L7 MJIEOYTFARDELD /sys
YTV RhENET,

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

set command sleep infinity

add_volumes /sys

[armadillo ~1# podman start pwm example

Starting ’pwm_example’
212127a8885e106e0et7453545db3c473aet5438f000acf4b33a44d75dcd9e28

9.62 PWM ZiRk S fchD > T FH1EHH

AYFFRHICAD, /sys/class/pwm/pwmchipN 7« L2 k UA® export 7 71 JLIC 0 #EZ3A
DIETKRZBDESICKRD XS, LUTIT, /sys/class/pwm/pwmchip?2 Zik 5> HE DENMEREHIZ R L
x9,

[armadillo ~]# podman exec —it pwm_example sh

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

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

9.63 PWM D ENEERTES!

pwmchip2 %z export UX 9,

A%z 1 MICLET, BLlEF/BTY,
PWM @ ON KfEl 2 0.5 MICLET,
PWM HAZBMICLET,

(o R )

9.246. YUFPINAVFT—T x—REH®/D

AVTFFTHNTEMET D7 U0 —3oh 5 RS-232C © RS-485 mED VYU 7 I)ILBEZTO2IC
(&, Podman DA X—=IHNS5 AV T+ ZERT BBRICRA N OS BIOF/N\1A X7 71 )L /dev/ttymxcN
EEITHRENHD £, LUTIE. /dev/ttymxcO ZEL T alpine 1 X—IH 5 AV T+ ZERT 26T
ER

[armadillo “1# vi /etc/atmark/containers/serial example. conf
set_image docker.io/alpine
set _command sleep infinity
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add devices /dev/ttymxc0

[armadillo ~]# podman_start serial example

Starting 'serial example
3999109d51253371cacffd68967¢90Tdd5250770888a82f59d7810b54fcc873e

964 UFPIAVI—T —REH/RSHO T FHERH
AVFTFARICAD, setserial AV RaE> CTIREDKREZER T DI ENTEEXT,

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

[container “1]#f setserial -a /dev/ttymxc@

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

9.65 setserial ANV RICKD VU TIA VT —T o1 ARTEDHERE
9.2.4.7. USB Zik>
AVTFATEIMET 27 7V T— 3 5 USB DT /INA RZI/RSEHDAEICDODVWTRULET,
- USB YU ZILTINA R %&RS
USB YU ZILTINA R AV T AL SIKSFRICIE. Podman DA X =I5 AV T ZERT S

BRICR A OS D /dev/ttyUSBN ZEITHENH D £I, UTIE. /dev/ttyUSBO ZE L T alpine
AA=IMSAVTFZERT ZHITI,

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

set _command sleep infinity

add_devices /dev/ttyUSBO

[armadillo ~]# podman start usb_example

Starting ’usb_example’
34ch0e60d6274ac1df87aed58a461bct56d0c117¢4d377at130605ea399e0950

X 9.66 USB ¥ U ZILTINA A %&iKXS 66D A>T FHERFHI
AVFTFARICAD, setserial ANV RaE> CTIREDRKEZHER T DI ENTEEXT,

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

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

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

9.67 setserial AY Y Ric &3 USB ¥ U ZILFTINA AKRE DTS
- USB XS %KD
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USB AXZ& VT F+RNSIKSFEICIE. Podman O X—IMS AV T FEERT BERICKRR
N OS I /dev/videoN ZEITHEINH D £T, LUTIE. /dev/video3 ZEL T alpine 1 X—IH
S5AVTFZERT 36T,

[armadillo “1# 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
fe06090b45826ccOb1c7710e9e850ba9521d36b70de4288d0dfelfe91a35632
[armadillo “J# podman exec —it usbcam example sh

[container ~1# ls /dev/video3

/dev/video3

9.68 USB WA SZHSfcddd > T FH1ERBI

GStreamer BREDVIF AT AT IL—LT—9 EBHFPEDLEDTET. USB AXTH S DIRED
v 7F A AEBEERD T,

- USB XEYUZHKD
ZZTRE USB XEYZRSTEICDOWVWT 2 DDFIZERLET,
- RAK OSITY IV RUIc USB XEV ZAYTFH5HKS

HEMUOHRAKN OSHAITYTIYRLTHS USB XEUZ DAY T HFHBEIESESICIE. Podman @
AAX=IDSAYTFHEERTZERICRAN OSEITUSB XEVAYTIVMNLTBTA LIV NI ZE
ITRENHDET,

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

sample. txt

9.69 USB XEUZ/RA K OS Ity v > hT 56l

FEDOHITIE. USB XEUZ /mnt IOV MULFEUC, UTIE. /mnt ZEL T alpine £ X—
NS AV T ZfFRT 361TT,

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

set_command sleep infinity

add_volumes /mnt

[armadillo ~]# podman start usbmem_example

Starting ’usbmem_example
ef77d4bfd5b04f3b8b5ddch5bfac321304fa64219a4b88c3130e45e5a14e1b3e

9.70 ;RA bk OS TR VY M EHAD USB XEY ZiK S b D IV T HEEHI

RAK OSAID /mnt T« LI MU ZIYTFRAD /mnt NIV ALTWET, Ihickbh, TV
THTANSD /mnt To LI MU ZBLTUSB XEYZRS ZENTEEXT,
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[armadillo ~1# podman exec -it usbmem example sh
[container ~1# ls /mnt

samp le. txt

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

test

9.71 USB XEV IREFESNTWBT—5 DHEREH!
- USB XEVZIVYTFTRISEYIVERT S

USBXEVUZIAYFTFTANSY TV MUTKSHERICIE. Podman DA XA—=I NS AT FH=2ERT
ZEICRA N OS D /dev T« LV M) ZET ERIEFIC, WYJBIEREEITHENGHD T, LITIE /
dev ZE U T alpine 1 X—=IHN5 A>T+ E2EKT 261 TT, #EERE LT SYS_ADMIN & SYS_RAWIO
HELTWET,

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

set command sleep infinity

add_args --cap-add=SYS ADMIN

add_devices /dev/sdal

[armadillo ~]# podman start usbmem example

Starting ’usbmem_example
387a2256530e9b35b5361ca681a99fba8f46d78b6abch8ecd60096246b9198a8

9.72USB XEYZNYVY NTBHDIY T FEHDI

AYVTFARICAD, mount A¥Y RTUSB XEUZ /mnt iIc¥T Y hL. RESNTWET—F%
HRIBIENTEXT,

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

[container “J# Lls /mnt

samp le. txt

[container “]# cat /mnt/sample. txt

test

K9.73 OYTFAMNS USB XEUZET TV T 36
- USB F/IRA ZADRY K TS TICHINT %

BE, Y TFANS USB F/INA A &R SeHicid. $H5H U Armadillo-X2 A USB 7/8A
AEFEHURET, AT FHEREHITZ2DNENH D I, VT FHiLEkic USB 7/\1 A %&E/KL T
BB HICIE. /dev & volume ELTAVTFRICNT Y NTIRENRHD F9, UTIF.
volume & LT /dev #E LT alpine A X—I WS AT HEERT ZHTT, 1RV ~NO@EHD=6
|C ~-net=host HLIEITMHEINH D FT,

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

set _command sleep infinity

add_volumes /dev

set network host
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[armadillo ~1# podman start usbhotplug example
Starting ’usbhotplug_example’
54b83ebt49db906at38501ff1fch85eee8258a31d37cabdleed7ff6f9edbb72¢

9.74 USB T /N ADiKy k7S5 TS T 55
9.2.4.8. RTC &>

dAVFF+AMNS RTC #ikSfeicid,. Podman OA X —I S AT F%=1ERT BRRICTRA N OS
BIDTINA A7 74)L /dev/ricN ZET & ERFIC. RTC NDORIDREEZITOLOHDIERL EITHNE
NHDFT, LUTIE. /dev/ricO ZEL T alpine 1 X—Ih S5V T+ %ERT 26T, EEE L
T SYS TIME £ BELTWET,

[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 ~J# podman start rtc example

Starting ’rtc_example’
025209e0d96143¢2911239a8397b7002¢c3eaab057e031d8abb765df5707d75bd

9.75 RTC %=#Kk>f6bD > FFH1ERHI
dAYTFFARICAD, hweclock ¥ Y RT RTC OBZIRREZENTEET,

[armadillo ~J# podman exec —it rtc_example sh

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

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

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

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

& 9.76 hwclock O7 Y Ric &% RTC DBRZIRT & REH

RTC ICRESNTLWBRBRERAERRLET,

VATLRRZE 2021 F4 B 1T HOK O O MICHRELE T,
Y25 L% RTC ICRMEE £,

RTC ICRRESNTWVWIRZNEEIN TV I L ZHERLET,

9.249. BERHNZTTS

Armadillo-X2 I[C#Ef UTc AE—H—R EDFEREHAT/NA ANI VY TFAINSEEFZHIT DI
&, Podman O X—I SV T EERT BRICRI N OSBIOFT/INA X7 74 )L /dev/snd % E
ITMENHDEFT, LUTIE. /dev/snd ZEL T debian 1 X—=I NS5 AV T+ %21ERT 26T,

(-~ R )

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

add_devices /dev/snd

[armadillo ~1# podman start snd example

Starting ’snd_example’
b921856b504e9f0a3de2532485d7bd9adb1ff63c2e10bfdaccd1153fd36a3c1d

.77 BEEHAZE TS D> TFHERA
AVTFFARICAD, alsa-utils REDY TNz 7 TEHEEEHETAZE T,

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

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

9.78 alsa-utils I &2 BEEFEHANZETSHI
(1) alsa-utils #4 YXAM—=J)LUZE T,
(2) alsa-utils Z#EE UL X9,
© BELIZIINBOBEEI7 7ML EBEULET,

aplay DEIHICH 2. M IFBEEHH LW CARD B2, N @71 ZES%£LTWET, CARD
BEETNARBESIE, aplay ANV RIC I ATV 30525252 THETEEY,

9.24.10. 1 —Y—-ZXAAYFDARY hZBIFT %

Armadillo-X2 [CIE1—H—ZXA v FNERINTVWET, INS5DRAYFDTy>a/U)—RA
Ry NEZEBTBHICiE. Podman DA X—I WS AV T FEERT BERICKRA N OS Al /dev/
input 74 LY MU ZEITRENBHD £9, UTIE. /dev/input ZEL T alpine 1 X—=I A5V T
FEERT BHITT, T TEIN /dev/input T« L2 MUY TFFAD /dev/input X7 k
IhEd,

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

set command sleep infinity

add _devices /dev/input

[armadillo “]# podman start sw example

Starting ’sw_example
c0cd8b801883266197a3¢20552b0e8b6c7dd473bb0b24e05bF3ecdb581¢822b9

9.79 A—HY—-XRAYFDARY NEEUE I 2HD I TFH1ERA
AVTFFARICAD, evtest ANV RTARY MR TEEXI,

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

[container ~1# apk add evtest

[container ~1ff evtest /dev/input/eventl
Input driver version is 1.0.1
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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 ----—-——————-

Event: time 1612849229.894444, type 1 (EV _KEY), code 28 (KEY ENTER), value 0 (2]
Event: time 1612849229, 894444, ——-———---————- SYN_REPORT —--—---—-——-

9.80 evtest AV Y Ric &k 23HEZH

(1) SW1 ORY Y Fyya ARV NZEREULIcEZEDRT
(2] SWI1 ORyY Y= ARV hERHE LI EDERR

9.2.4.11. LED Z#>

Armadillo-X2 [Cld LED B"RESNTWET, 5D LED kS 728iciE. Podman DA X—3
NS AV T ZEERT BBRICIRKA S OS fID /sys T« LI MU ZETRENGH D £, UTIE. /sys
ZEUT alpine A1 X=IMS VT FE2ERT 56 TI, CZTESINE /sys To L2 KNVIEFEaYT

FTAD /sys ITX TV RENET,

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

set_command sleep infinity

add_volumes /sys

[armadillo ~]# podman start led example

Starting ’ led_example’
c770f76d7714f4cceb1229be2240382bded236c2¢51bb6b866bc0098c2ch987a

9.81 LED Z#& > fcshD > T HEEHI

AVTFARICAD, brightness 77 M ILICEZEZIAE I E T LED ORAT/BZITS I ENTER

T 0 ZFZAG EHEL. 0 AN DfE (1~255) Z2FEZRATERITLET,

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

[ 9.82 LED O =XT/H T DEITH
0.2.5. JEFEBEEEZ1T S
COETE. VT TR SIEEMBET /N1 AZR/RSTRICOVWTRLET,
9.2.5.1. Bluetooth F/\1 X &K% S

7T FADLS Bluetooth /XA R &EI/S = (CIE. Podman DA X—Ih 6 AV T FE2ERT B
ICIRA N OS RIDFTI/INA AT 74 )L /dev/ttymxcN ZE T EREFICRKY N7 —2& LT host =, #ERR
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& LT NET_ADMIN ZEITRHENH D £, /dev/ttymxcN (& Bluetooth \BE THERT DL S ICHK
LI U7 ILTINA AZEBELTLIEE W, BUTIE /dev/ttymxcO ZE L T alpine 1 X—IH5 0
TFEERT BT,

\

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

set command sleep infinity

set network host

add_devices /dev/ttymxc0

add args --cap-add=NET ADMIN

[armadillo ~1# podman start bt example

Starting bt example
45fe1eb6b25529F0c84cd4b97calaef8451785fc9a87a67d54873c1ed45b70a4

9.83 Bluetooth /N1 X &k S5 b D > T F1ERH

AVTFFTARATRERY 7hDx7%14 >V AM—)LUT. Bluetooth Z#&£&# U F9, btattach A<¥ >V K
OFIEUTIE A T HERRFITE U ttymxe ZEREL TR E W,

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

[container ~1#f apk add bluez dbus

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

B 9.84 Bluetooth %i#ZEid % R{THl

Zhnic &b, bluetoothctl T Bluetooth 85D A F ¥+ Y PRF Y VTR ENTZEEDICHEDET,
{TFIC. bluetoothctl AV Y RTCABEZRZ AT v L TR VI % {T56ZRUET,

[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

[bluetooth]# pair AA:AA:AA:AA:AA:AA (3

[bluetooth]ff exit (4]
[container ~]f

9.85 bluetoothctl AV RICLKBAF v ERT YU VT DH
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()

v hO—>%zRELEXT,

Bt E 2 x v UET,
RFZYDTUIZWEERD MAC 7 RL AZIBELTRTZ UV T ULET,
exit T bluetoothctl D 7O 7 KT ULEY,

9.2.5.2. Wi-SUN 7/\1 X &K >

Z ZTldE Wi-SUN 781 Z2h UART TERSNTWBHEDFIZRLET. 0BG IVTFA

TEES 277U —Y 3 vH5 Wi-SUN 7/ A TBIEZTS ®IcidE. Podman D1 XA—IH5 T
VTR BERICRA N OS 0T /N4 X7 7+ )L /dev/ttymxcN D55, Wi-SUN &EXHid %56
DEEITRENHD KT, UTIE. /dev/ttymxcO ZiEUL T alpine F X—IH5 A0 T+ Z1ERT 56

T,

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

set command sleep infinity

add _devices /dev/ttymxc0

[armadillo ~1# podman start wisun_example

Starting 'wisun_example
ef9aba2f7eee4236¢ch28c1fbf5090a6f0db9d6dfe7f3a34573867e0833dd3122
[armadillo ~]# podman exec -it wisun_example sh

[container ~1# Ls /dev/ttymxc0

/dev/ttymxc0

X 9.86 Wi-SUN F/\+A R%Z2HK S5 b D > T F1ERBI

VT FALS. /dev/ttymxcO ZfE> T Wi-SUN F—F DEZENTES LS ICBD XTI,

9.2.5.3. EnOcean F/\1 X%k S

Z Z T, EnOcean 7/ 2 UART TERESNTWSHEDHIZRLET, JOFKE. AV TS

ATEMEST D7 YT —3>h5 EnOcean /N1 A TEEZ TS 2oHICiE. Podman O+ X—IHh
S5AVTFZERT BEICRA N OS DT /N1 X7 74)L /dev/ttymxcN D> 5, EnOcean &N
TE2HDEEITHENH D ET, LUTIL /dev/ttymxcO %#E U T alpine 1 X—Ih S5 AV T+ EER
9361 TI,

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

set _command sleep infinity

add_deivces /dev/ttymxc0

[armadillo ~]# podman start enocean example

Starting ’enocean_example’
a808b491a10079078d8c72a7b36966d918261413657fe054fb8d7T87b0d4b31¢
[armadillo ~]# podman exec -it enocean example sh

[container “J#f ls /dev/ttymxc®

/dev/ttymxc0

9.87 EnOcean /N1 A %Kk S5 fcb D> T F1EEH

AYFFRNS. /dev/ttymxcO %{#E>T EnOcean F— 4 DEZENTED LS ICHBDET,
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9.26. Ry hNT—0U &K
COETIE. AYTFTRORY hT—IZR/RSAELCDODVWTRULET,
9.26.1. AT+ DIP 7PRLRAZERIT S
EANICIYTFDIP 7 RLXE Podman A X—I NS IV T FH2ZER LU Tc & EICEEMICEID iR

S5NFEJT, AVTFHICEDIRSNTWS IP 7KL XERA K OS fIH 5 IE podman inspect AY > R
%ﬁﬁb\_c L/(—Fd)ckj Lﬁﬁnlb\a—é (\:.75\_(%%_9’—0

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

set_image docker.io/alpine

set_command sleep infinity

[armadillo ~]# podman_start net_example

Starting ’'net_example’
48ae479at65445674323567¢17¢5418dd4624292351e061bd2bd8adadd4ct 150

[armadillo ~1# podman inspect ——format ’ {{ .NetworkSettings.IPAddress }}’ net example
10.88.0.17

K9.88 A7+ D IP 7 RL ARG
AYTFFAD 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

9.89ip AV Y RZEZRAWLCIYTF D IP 7 KL AFERHI
9.26.2. AT FHICEE IP ZRLAZERET %

If podman (77 4 JL kT 10.88.0.0/16 ZFEWNE T,
ICERALUTWBIP 7 RLAEESEBAREFEFIVTFHICHIDIP 7KL
AEHREL TS W,

AVFTFICEEIP 7PRLAZERET BHICiE. ROICI—FEEDRY NT—UZEHRT 2REHD
HhZEF, LUTIC 192.168.1.0/24 [c1— *)“ EDOXRY NT—U%ERT BH%ERLET,

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

set_subnet 192.168.1.0/24

[armadillo ~]# podman start my network
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Creating network 'my network
my network

9.90 A —HEEDXRY b T —T BRI

AT+ HEERT BBIC. ERTERUEERY N0 EXREULEWIP PRLAZEIT CET, YV
THTDIP PRLAZEEITZIENTEELET, LULTOHITIE. IPZRLR%Z 192.168.1.10 ICEE L
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 “]#f podman start network example

Starting ’network example’
3ea8c9031bt833228908bd73d8929b1d543b189b436c218e0634e0d39409¢100

991 IP 7 RLABEE®D A>T FH1ERHI
AVTFFDIP ZRLAN, 192.168.1.10 ICHBESINTWBZ ENERTEET,

[armadillo ~]# podman inspect ——format
network example
192.168.1.10

{{ .NetworkSettings.Networks.my network.IPAddress }}’

9.92 A¥FF® IP 7 K L AHRH
9.2.7. Y—N\ZHEEIT 3

COETIF. AVTFTATHRRABT—NZBRIZHELCODVWTIRLET, TOETHRD EIFTWS
H—/\(ZF alpine @ apk AV RTA VY AR=)LFT B ENHBETT,

9.2.7.1. HTTP U —N\%Z#EBET 3
Z Z Tk, HTTP #—/{& LT Apache & lighttpd @ 2 BEZERT 2BEICOVWTHBALET,
- Apache Z{#EfHd %

alpine 1 X=I M5V 7+ %ZERL. OO FTFRIC Apache Z4 Y A—=)ILLET, AVTF
ERRDBRIC. IRA K OS @ 8080 HFR—hZI>TFARD 80 FR—NCERXT DEEZIT>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’
ealaled9c2fe170a6db02e48030046751014e844900efh35c7a24cc1a8653af2
[armadillo ~]# podman exec —it apache example sh

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

[container “J# httpd
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AHO0558: httpd: Could not reliably determine the server’s fully qualified domain name, using
10.88.0.2. Set the ’'ServerName’ directive globally to suppress this message

9.93 a7 7Ic Apache Z1 Y A =)L 9 341

D PC 2 ED Web 757N 5S, RAKNOS D IP 7RLZA®D 8080 HR— K~ ICEHKTDE. B
ERESRRANR—IDRRENET, T 7 AL M TIE. /var/www/localhost/htdocs T« L2 hUICT7 74
IEBL ZET Web 75 0MSHEEBTEXY, Apache DEEMARREIE. /etc/apache2 T« L ¥
NIICHBDRET7IILERET DI ETEEARETY,

- lighttpd 2RI %

alpine 1 XA=IHh 57+ =KL, DAV FTFAIC lighttpd 24 VA —=)LUET, AVTF
ERRDBRIC, /RA K OS @ 8080 FNR—rEZIAVTFHD 80 FR—MCERXT DIEEZEIT> TWVWET,

[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%ed4fcalb344e350bbf8F943d2f12b
[armadillo ~1# podman exec —it Lighttpd example sh

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

[container ~]# echo "<html><body>It works!</body></html>” > /var/www/localhost/htdocs/index.html
[container “1#f Lighttpd -f /etc/lighttpd/lighttpd. conf

9.94 Ov5FIc lighttpd %A ¥ 2 h—/LF 36

lighttpd (&7 7 # )L N TIEEERERER—IDBEESINTWRW S, LEDFIETIEBHELRR—Y
% /var/www/localhost/htdocs T« L7 N UDTICEEEBEL TWEY, 8D PC ImED Web 754
ME. RAK OS D IP 7 RL XD 8080 HER— NIRRT D ERRINET, lighttpd DEMRERTE
&, Jetc/lighttpd T« L7 NVICHZRET 7 AN ZRET DI & TEEARETT,

9.2.7.2. FTP Y—\%Z#%EI 3

ZZTld. FTP H—/N& U T vsftp ZEAT BERICDOVWTHAALEX T, alpine A1 X—I M5V 7T
FEERL. FOAVTFAIC vsftpd Z4 VY AM—=)LUE T, VT FHERDERIC. FTP &5 TEH
ITEBIR—KMTDODWTHRZAKN OS IS AT HFHDR—MNCERERT DIEEE. AVTTROREZ K E
U T PASV_ADDRESS IC/RXA s OSID IP 7 KL ADIEEZIT> TWVWET,

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

set command sleep infinity

add ports 21:21 21100-21110:21100-21110

add args ——env=PASV ADDRESS=XZRZX b®D IP 7 KL Z>

[armadillo ~]# podman start ftp example

Starting ' ftp example’
efcflba752c2db9ael1a33ac11af3be71d95ac7b737ce9734730ebcab02e57796
[armadillo ~“1# podman exec -it ftp example sh

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

9.95 AV FFIic vsftpd ZA VY A b—ILT 341
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AVTFRICA—YTFHIOY M ERL. 2OI—YTftp AV AV TEBLSICLET,

[container ~]# adduser atmark

Changing password for atmark

New password: (/RZA7—R#A&EAH)

Retype password: (/SR —RK%&ZAAH)
passwd: password for atmark changed by root

9.96 1—H'&EMNT BH
ERLIca—HTftp A1 TED LS, vsftpd DRET 71 ILERELE T,

[container ~1# sed —i —e ’s/anonymous_enable=YES/#anonymous enable=YES/g’ /etc/vsftpd/vsftpd. conf
[container ~1# sed -i -e ’s/ftlocal _enable=YES/local enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~]# sed -i -e 's/fiwrite enable=YES/write enable=YES/g’ /etc/vsftpd/vsftpd.conf
[container ~1# echo "pasv_enable=YES” >> /etc/vsftpd/vsftpd.conf

[container ~1# echo ”pasv_min port=21100" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_max_port=21110" >> /etc/vsftpd/vsftpd. conf

[container ~1# echo ”pasv_address=$PASV_ADDRESS” >> /etc/vsftpd/vsftpd. conf

K 9.97 RE T 7 1 ILDFRESH

mEUVICERET 7L EEEL T vitpd ZEENIT S &ICL D, ftp BERAIBEEBRD T, ftp OT A
VRDT NIV NEEDRDOFIRTER U6 DZFERALET,

[container ~1# vsftpd /etc/vsftpd/vsftpd. conf

9.98 vsftpd DECEH
9.2.7.3. Samba H—/\%#EFEI 3
Z ZTlE. Samba —/NDBEAEICDODWTHBLET, alpine 1 XA—=IH5VTFZERL.

FOAYTFNRHIT samba ZA YA M—=)LULET, AV TFHEBRDEEIC. samba TERAT BR—KNICD
WTRA KN OS IS AV T HFARDR—NCERXT BIEEZIT>TVET,

[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’
6d81c01fe27b5a92ee6ea69de2f9a8dbb569d420c2t5t630ece1966¢81824a1f
[armadillo ~“1# podman exec —it smb_example sh

[container ~]#f apk upgrade &% apk add samba

9.99 OvFFIC samba &1 VA =)L 34
AVFFRICAI—FT7HO Y N E2ERL, SO1I—HT samba IcOZ 1> TE23L35IcLET,

[container ~1# adduser atmark
Changing password for atmark
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New password: (/RZAT—RKR#A&EAH)

Retype password: (/SR —RK%&AAH)
passwd: password for atmark changed by root
[container “1#f pdbedit -a atmark

new password: (/RS2 —R%&AAN)

retype new password: (/RZAT—R#%&AAH)

X 9.100 1 —Y=ENY 55

samba Z#CEId 5 &, FIROFIETER LI —FT7H DY NTHD PC REMSOTAI VT B E
NTEEd,

[container ~1# smbd

9.101 samba DFCEH

HETDZTF4 LY N DIEERE DFEMIRTEIL /etc/samba/smb.conf 7 7 ()L &2 RET B2 & TE
BEOEETY,

9.2.7.4.SQL y—N\=zEEI 3

ZZTlE. RDMS & U T sqlite #FERAT 2BEHICDOWTEHRBULET, alpine 1 X—IY M50V 7+
ZER L. 2OV TFAIC sqlite ZE1 VY AM—=ILULET,

[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 ~]# podman start sqlite example

Starting ’sqlite _example
114¢5f1dbb7e81293dch8fbe0c600b861626375b14cfe4023761acaal84fdcad]l
[armadillo ~]# podman exec -it sqlite example sh

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

K 9.102 aAvFF+Ic sqlite 1 Y X ~—ILT 34

AVFFHICAD., sglite3 IV REETI 3L sglite DTOY T MHRRINT—IR—ADERE
MTEBDLIICEDET,

[container “1# sqlite3 /db/mydb.sqlite
SQLite version 3.34.1 2021-01-20 14:10:07
Enter ”.help” for usage hints.

sqlite>

9.103 sqlite DETHI

8. BEFRIRZITD

COETE. AVTFFTHNTEET S 7TV —2 35 Armadillo-X2 IcERSI T« A 7L A
ICHEHAZETSAHEICOWTRUETD,

{
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9.2.8.1. Wayland %% >

AVTFHNS, Wayland D AVRI Y TH S weston ZEEH UBEERRZTOH0ZRULET,
TET7Y SNY—0T 0 /DMRET ZAX=IDS AV T FEZERUET, 2D X—JICEALTIE 9.2.3.
TYNI—UT U /DREFITZA A=V %FES, ZRLTLILI W,

[armadillo “1# vi /etc/atmark/containers/wayland example.conf
set_image localhost/at-debian-image: latest

add args ——env=XDG_RUNTIME DIR=/tmp @

add _devices /dev/dri /dev/galcore /dev/tty7 (2]
add devices /dev/input (3]

add_volumes /run/udev:/run/udev:ro (4)

add volumes /opt/firmware:/opt/firmware:ro (5]
add _args --cap-add=SYS TTY CONFIG (3

set _command weston —-tty 7 QD

[armadillo ~1# podman start wayland example

Starting ’wayland example’
654fe87422f85e8835b00761071347bafa632f969645db5fa835¢c88e2ab5e2cc

K 9.104 Wayland Z#&> =D 1> 7 F+{EEHI
weston ORITICHERIREEHZRELX I,
BEEEICHERT/INA A ERELET,
F—IR—ROY TR ELFERATEEICT 2HDT/NA REZRELET,
RAM OS D /run/udev Z AV T FHRNSY TV R T BESICEKRELET,
RA KN OS BlD /opt/firmware Z# AV T FTANSNY TV RN TBLSICHKRELET,
tty ZIBET 2 DERZRELF T,
weston ZEELUEX T, I I THRET S tty I& add_devices D tty7 ZEWET,

QOO0 O

Ric, LTD&SIc weston ZEELE T, ATV 3V THD —-tty ICRET ZEIE. A>T HERE
IEUT tty OBFICULET,

[armadillo ~]# podman logs wayland example
Date: 2021-11-21 UTC
[23:46:52,823] weston 9.0.0
https://wayland. freedesktop. org
Bug reports to: https://gitlab. freedesktop.org/wayland/weston/issues/
Build: Lf-5.10.35-2.0.0-rc2-0-9230e%c+
[23:46:52,825] Command line: weston —-tty=7
[23:46:52.825] 0S: Linux, 5.10.52-1-at, #2-Alpine SMP PREEMPT Thu Nov 18 09:10:13 UTC 2021, aarch64
[23:46:52.826] Using config file ’/etc/xdg/weston/weston. ini’
[23:46:52,829] Output repaint window is 16 ms maximum.
[23:46:52.831] Loading module ’/usr/lib/aarch64-Llinux-gnu/Llibweston-9/drm-backend. so’
[23:46:52.897] initializing drm backend
[23:46:52,897] logind: not running in a systemd session
[23:46:52.897] logind: cannot setup systemd-logind helper (-2), using legacy fallback
[23:46:52,902] using /dev/dri/cardl
[23:46:52.902] DRM: supports atomic modesetting
[23:46:52,902] DRM: does not support GBM modifiers
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[23:46:52,902] DRM: supports picture aspect ratio
[23:46:52,903] Loading module ’/usr/lib/aarch64-linux-gnu/libweston-9/g2d-renderer. so’
[23:46:52,982] eventl - gpio-keys: is tagged by udev as: Keyboard
[23:46:52.983] eventl - gpio-keys: device is a keyboard
[23:46:52,986] eventd - audio-hdmi HDMI Jack: is tagged by udev as: Switch
[23:46:53.027] eventd - not using input device ’/dev/input/event@’
[23:46:53.066] Llibinput: configuring device "gpio-keys”.
[23:46:53.067] DRM: head ’LVDS-1" found, connector 39 is connected, EDID make ’unknown’, model
“unknown’, serial ’unknown’
[23:46:53.067] DRM: head ’HDMI-A-1" found, connector 40 is disconnected.
[23:46:53.067] Registered plugin API ’weston drm output api v1’ of size 24
[23:46:53.067] Compositor capabilities:

arbitrary surface rotation: yes

screen capture uses y-flip: yes

presentation clock: CLOCK MONOTONIC, id 1

presentation clock resolution: 0.000000001 s
[23:46:53.070] Loading module ' /usr/lib/aarch64-linux-gnu/weston/desktop-shell. so
[23:46:53.073] launching ’/usr/libexec/weston-keyboard’
[23:46:53.079] Loading module ' /usr/lib/aarch64-linux-gnu/libweston-9/xwayland. so
[23:46:53.210] Registered plugin API ’weston xwayland v1’ of size 32
[23:46:53.210] Registered plugin API ’weston xwayland surface v1’ of size 16
[23:46:53.210] xserver listening on display :0
[23:46:53.211] launching ' /usr/libexec/weston-desktop-shell’
[armadillo ~]# podman exec -ti wayland example bash
[container ~]#f weston-terminal

9.105 A5 7F7HNT weston ZEEIL/-ATDEAETFT IV r—3 3 Y DETH
Armadillo-X2 [CEHRL TWB T« A 7L A LI, TR My 7TEENRRSNED,
. weston D&FE

7Y NI—=UT0 /DMRHT D14 A—ITldE. weston DEKE 7 7 1 L& /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]
pane l-position=none

Coutput]
name=HDMI-A-1

mode=1920x1080 @

[output]
name=LVDS-1
mode=off

9.106 weston.ini
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(1) ZDITTHDMI EZ Y [cHN I S EERDFREREZITO I ENTEX T, FIEHMEIX 1920x1080
TY,

weston.ini TEREZIEELRWEEY. BE UVCBREICEZIDHIG
ULTWAWESIK. EZ4HDWIE U TWBFILREBEREICEBEMNICYID Db
NET, ZDHE. BERULBWEKRETHEI NS ZENHD XTI, GUI
= TV =3 OBBOENICOBRNZIBEENBDEFIT DT, FHER
ITREZVICEDLETHRREZEEL TR ZEZHHMHLET,

RET7AIVEBHRIZICIEAVTFAA—IEHRULRETSIEET
ZFEIHN. R 2a—LEFE->TIDT7AIEFTEBFHFRIDENTEE
ED

[armadillo “# vi /etc/atmark/containers/wayland_example. conf

add_volumes weston_conf:/etc/xdg/weston (1)
[armadillo ~1# mkdir /var/app/rollback/volumes/weston conf

[armadillo ~1# cp weston. ini /var/app/rollback/volumes/weston_conf/ (2)

[armadillo ~]# podman start wayland example (3]

Starting ’wayland example’
6541e87422185e8835b00761071347bafa632f969645db5fa835c88e2ab5e2cc
7a1e74510b14012110bfc4daf6f56cb05543781513bc77554016b61667452d58
[armadillo ~1# persist file -v /etc/atmark/containers/

way land_example. conf 0

" /etc/atmark/containers/wayland example.conf’ -> ’/mnt/etc/atmark/
containers/wayland_example. conf’

9.107 weston.ini Z/RY 2 — A TEITETH

Q@ 17407 7A4IUICRY 2—L%&EBIMULEYT, weston conf (FAEXT
JXRTRDT /var/app/rol lback/volumes/weston conf MY TV k&t
F9, MUa—LDRBRICOWVWTIE 19.226. AT FDEERF
7921 2RIV,

Av747%23E—ULEY,
AVTFzBEEsExT,
B{EERN TS RICAVY T4 T T 7 M ERELE T,

000

. weston OER
AVFFOBEBELT, —2OAVTFT—2ODOF IVr—y gy a8hdE5HERLET,

—D0O YT+ Tweston ZEE UL T. XDG RUNTIME DR Z##B9 5 & TTRlodY T+ T
weston Z{FRAT 27 75— a2 I TS ERFRUTOIAY 7« THEETY .

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest
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add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg home:/run/xdg_home

add args ——env=XDG RUNTIME DIR=/run/xdg home (2

add args --cap-add=SYS TTY CONFIG

set_command weston --tty=7

[armadillo “J# vi /etc/atmark/containers/detect object.conf (3,
set_image localhost/at-debian-image: latest

add devices /dev/galcore /dev/video3

add_volumes /opt/firmware:/opt/firmware:ro /tmp/xdg_home:/run/xdg_home
set restart always "

add_args --env=XDG_RUNTIME_DIR=/run/xdg_home

set _command /root/start detect object. sh

[armadillo ~]# podman start weston (5]
[armadillo ~1# podman start detect object (6]

weston DERET 71 IL=ERR L £,
XDG_RUNTIME_DIR % volume THBHL T, AUT« LI NUZFEVWET,

& U T detect_object EWSEZFID Y A 7Y NDRET7 7 A I EERLET, T I TIHER
DR ERETETET,

PIZVT—23vIick>TE weston PEER T URKFICT S —ZHAOULBRWEEDN B DT,
set restart always [CLE T,

BROHIVTFHE=FHTERELET,

Q0 © 000

- A—HY%IEE L T weston ZiEET

7Y NI—=0T0 /D RMT B X— at-debian-image ICI&7 7 # )L b T atmark Z—HEFEEL
TWXEY, at-weston-launch A¥Y RZ{FES &, root T—HTlEi< atmark 21— T weston Z#2
MIBDIENTEET,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add _devices /dev/dri /dev/galcore /dev/input /dev/tty7 (2]
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add_volumes /tmp/xdg _home:/run/xdg_home

add_args —-env=XDG_RUNTIME_DIR=/run/xdg_home

add_args --cap-add=SYS TTY CONFIG

set_command at-weston-launch —-tty /dev/tty7 —-user atmark €

[armadillo ~]# podman_start weston (4)

weston OFRET 71 I EER UL E T,

FAT 3 tty & LT /dev/tty7 ZEBIMULE T,

at-weston-launch AY Y RDA T3> UTERT S tty £ 21— EZZEULXT,
MERDH AV TFZ=FEBTRELET,

—tty & —-user ZIBE LB >FEEIF. T 7 4L NT /dev/tty7 & atmark Z—UH\MEbNE T,
AU =vyayv hERET D

(-~ o)
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weston Z#2EI9 BFRIC. --debug A7 3> %ZET & weston-screenshooter IY¥Y RTR Y1) —
vy hNaRETZIENTEET,

[armadillo “1# vi /etc/atmark/containers/weston. conf (1)
set_image localhost/at-debian-image: latest

add devices /dev/dri /dev/galcore /dev/input /dev/tty7
add_volumes /run/udev:/run/udev:ro /opt/firmware:/opt/firmware:ro
add volumes /tmp/xdg_home:/run/xdg_home

add_args ——env=XDG_RUNTIME_DIR=/run/xdg_home

add args --cap-add=SYS TTY CONFIG

set command weston --tty=7 --debug E)

[armadillo ~]# podman start weston (3,

[armadillo ~1# podman exec -it weston /bin/bash @
[container ~]# weston-screenshooter (5

[container ~1# Ls

way land-screenshot-[date]. png (3

weston OFRET 71 ILEER UL E T,

--debug A 7y 3 >ZELET,

BROfHIAVTHEFHTRELE T,

#Z&# U7z weston 7 7FRHT /bin/bash ZE£ELTOV1 > ULET,
weston-screenshooter AV¥ > REETULE T,

ALY hFa LU KNYJURAIC wayland-screenshot-[date]l.png E WS 7 7 M ILEZ TREINE T,

Q00000

-—-debug A7 3 VIFARKBICOMERBL T LT W, EXERKDOER
BT,

Armadillo-X2 IZF—R— R Z#HHEL TWBHEEIE. —debug A 7> 3>

ZEZIB<TH Windows F—+s ZH T &lc kDRI Y- gy

RZREITDIENTEEXT, ZDHFR. A7 V—rrayhEays+
= W®D /proc/[weston @ PID]/cwd FICREESINET,

9.2.8.2. X Window System Zik5

JYTFALS. X Window System ZiEE VBEHRRZITOFlZRLET, I TE7ZY hY—2
TUO/DRBITZ2AAXA—INSAVTFEERULE T, 2O AXA—=JICEALTIE 19.23. 7y h¥Y—7
TO/DRHIZDAAX—I%ZFES, ZZRLUTEE W,

[armadillo “1# vi /etc/atmark/containers/x_example. conf
set image at-debian-image
set_command sleep infinity

add devices /dev/tty7 (1)
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add devices /dev/fb0 @
add_devices /dev/input (3)
add volumes /run/udev:/run/udev:ro (4]

add args --cap-add=SYS ADMIN @

[armadillo ~1# podman start x_example

Starting ’x_example
26847e21bd519199466af32fdf0d809e2216d3e8ddf05¢c185e5428fe46e6a09b

9.108 X Window System %1k > fz6b® 1> 7 &I
X Window System [CHER tty ZRELEX T, EIhS5HFELNTVWEWtty EULFET,
BEBELE R TIL—LNY 77 ERELET,
F—R—RPOYIRBREEFERABEICT 2HDT/INA RERELET,
RA K OS D /run/udev Z AV TFANSNY TV R TDELDICHRELXT,
X Window System DEIEICHERIEREZRELE T,

0000

RIT, LLFD &L ST X Window System ZREILEX T, A />3 THB vt ICKRET BEK. TV
THERRFITE LU tty OBFICLE T,

[armadillo ~]# podman exec —-ti x_example bash
[container ~1# apt install xorg
[container “J#f X vt7 -retro

X.0rg X Server 1.20.11
X Protocol Version 11, Revision 0
Build Operating System: Llinux Debian
Current Operating System: Linux 25297ceb226¢ 5.10.52-1-at #f2-Alpine SMP PREEMPT Thu Nov 18 09:10:13
UTC 2021 aarch64
Kernel command line: console=ttymxc1, 115200 root=/dev/mmcblk2p1 rootwait ro
Bui ld Date: 13 April 2021 04:07:31PM
xorg-server 2:1.20.11-1 (https://www.debian.org/support)
Current version of pixman: 0.40.0
Before reporting problems, check http://wiki.x.org
to make sure that you have the latest version.
Markers: (--) probed, (xx) from config file, (==) default setting,
(++) from command Lline, (!!) notice, (II) informational,
(WW) warning, (EE) error, (NI) not implemented, (??) unknown.
) Log file: ”/var/log/Xorg.@. log”, Time: Sun Nov 21 23:51:18 2021
) Using system config directory ”/usr/share/X11/xorg. conf.d”

(
(

9.109 a7 +AT X Window System % {289 %174
Armadillo-X2 [C#EHR L TWE T A 7L Eic. TR7 by 7EENKRRINET,
9.283. 7L—LNy 7 7ICEHEEET 3

AVFTFATEEST 27 7T —2aryh 57 L—LN\y 77 ICEEEEY % cicid. Podman @
A A—INBAVTFEMRT BBICIRA b OS AIOT/NA 27 7 )L /dev/foN ZETHEHH D &
9, UTIE, /dev/fbO ZEL T alpine 1 X—I WS A>T+ ZERT BT,

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

add_devices /dev/fb0

[armadillo ~1# podman start fb example

Starting ' fb_example
e8a874e922d047d5935350cd7411682dbbeb90fa828cef94at3b6actb6d77476e

B9.110 ZL—LNy 7 7 IC EEEET 526D 1> T FH{EHH

AYTFFRICAS T, FIVILT—9%TL—LN\Y 7 7ICHEBETZ20ZUTICRULET, Thick
D, #EHLTWETFTAXATLA LORTIHDZEILLET,

[armadillo ~]# podman exec —it fb example sh
[container ~1# cat /dev/urandom > /dev/fb0
cat: write error: No space left on device

K9O.111 ZL—LALJ/\y 7 7ICEERET 3E{TH
0.284. 7y FIXxIZEKS
Ty FINRILDEARLAENTVWET A RATLAZERLUTWRRIET, JVTTANS T Y FARY

NZEE T 2H(CidE. Podman QA4 X—I NS5 AV T +HZERT BBRICRA N OS flD /dev/input
EEITHRENNHD ET,

[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

9.112 # v F/IKXI &S fcHD Y T FHERH!

Wayland 2 £D GUI RIEEHAEOETES LT, vy FNXRILZFRBLE GUI 77T —2 3
Y DBRIENAIREE XD X T,

9.2.85. VPU ##&%>

Armadillo-X2 THBUL TW3 iMX 8M Plus (Cl&, EEOIT> O—RK/7O—RRUBICRME U IEE
1=y kT&%H5 VPU (Video Processing Unit) &N TWET, VPU ZEHIT DI ETIYRT A
EDIKNT A=YV AEEET I ERL, BBEOIYI—RK/FI—-RLABETSZENTEXT, TV
THTRTEET D77V o—2 305 VPU Z2ikSoicid. VT HERBBICT/INA X & LT, /dev/
mxc_hantro & /dev/mxc_hantro_vc8000e & &' /dev/ion ZEITHENHD XTI, I TEF Y
NY—0F 0 /DREITZAA=—IDNSAVTFHFZERLET, CDAMX—IICBELTIE 19.23. 7v
NY—0FT 0 /D EBETIZAXA—I%FES, ZSBLTLLEE L,

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

set _command sleep infinity

add_devices /dev/mxc_hantro /dev/mxc_hantro vc8000e

add devices /dev/ion
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[armadillo ~J# podman start vpu example

Starting ’vpu_example’
2aeeabbc6tb4abddc7d4dbdcad915b279acd6962cedc06b36c7173ec36f 1c88ee
[armadillo ~]# podman exec -it vpu_example /bin/bash

[container “J# Lls /dev/mxc_hantro /dev/mxc_hantro vc8000e /dev/ion
/dev/ion /dev/mxc_hantro /dev/mxc_hantro vc8000e

9.113 VPU K> 1=p @ 1> T 1B

weston & GStreamer D1 VY A KN —I)LBEHFDA XA —IJ EHAEDLETES & T, VPU 2FERALT
BEOTLYI—R/FIA—REZT52ENTEZET,

[armadillo “1# vi /etc/atmark/containers/gst_example.conf
set image at-debian-image

set _command sleep infinity

add _devices /dev/dri /dev/galcore

add devices /dev/mxc_hantro /dev/mxc _hantro vc8000e
add_devices /dev/ion /dev/video3

add_devices /dev/input /dev/tty7

add_volumes /run/udev:/run/udev:ro

add_volumes /opt/firmware:/opt/firmware:ro

add _args --cap-add=SYS TTY CONFIG

[armadillo ~]# podman_start gst example

Starting ’'gst_example’
1332389d3c7004b623cee4227545¢c62aefd17b363c9a0a494d7bb217341c38ae

9.114 weston & GStreamer &S /=D 3> 7 FHERHI

COELSICUTERLIcOY T Hicay (> % &, GStreamer © VPU 2#ERUCEBEOLTY J—
R/ZFOA—RHITRZIET,

[armadillo ~]# podman exec -ti gst example bash

[container ~1#f apt install gstreamer1.0-imx libgstreamer-imx gstreamerl.0-plugins-bad ¥
libgstreamer-plugins-badl.0-0 gstreamerl.0-plugins-base libgstreamer-plugins-basel.0-0 ¥
gstreamer1, 0-plugins—-good Llibgstreamerl.0-0 gstreamerl.0-tools gstreamerl.0-imx-tools

[container ~J#f weston ——tty=7 &

[container ~1# gst-launch-1.0 filesrc location=<7 7 1 JLE> | qtdemux | h264parse | vpudec ! queue !
way landsink

9.115 GStreamer Ic & %7 1— RETH

USB A X ZHillHELERE. AATHSOMERZTIYI—RUTT77AMILICHRET S EHHEEET
9,

[container ~1# gst-launch-1.0 -e v4l2src device=/dev/video3 | video/x-
raw, width=640, height=480, framerate=30/1 | queue | vpuenc_h264 | h264parse ! queue ! gtmux !
filesink location=./output.mp4

9.116 GStreamer Ic &2 T 1— RETH
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FTEEHEETITEET, USB AXTHSDMEANA H264 ICTYA—RENTT 7AILICRESINE
T COBITIEAAXAZTTINA A% /dev/video3 EUTWETH, BEBICLE>TERDXIDOTEYAD
DEFZREFELTLIEI W,

9.29. NT—IXRI XY MEREZRED

COETE. AVTFRANSNT—YRIAY MEREEFES FRICDOVWTRLEF T,
9.29.1. HARY RIRREICT B

INT =T RIRAY NMERER > THANRY RIREEICT BICiE, Podman O X—=I M5V T+ %4E
Y BBRICRA KN OSRID /sys T4 LI N ZEITRHENHD FXT, LUTIE. /sys ZEL T alpine

A=Y AT FZERT BB TT, CZTESINK /sys T« LI MNJ)IEAYTFAD /sys ICNY T
YhEhET,

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

set command sleep infinity

add_volumes /sys

[armadillo ~1# podman start pm example

Starting ’pm_example
ab656T08ab6cha2dc5919dbc3218a6209782bad4baaldc6c21232a52046a21337¢

KO.T17 IR RIAY MNEEEEFES 2O D > T FHERS

AVTFAMS, /sys/power/state [CRDXFINZEZIAD I ElckD, YARY RRREICT D&
MNTEET,

T2 WMTB/INT—IRI AV MREE

IRT—IRIAY MREE FF StH3
Suspend-to-RAM mem ROBEBNEZMZZIENTED
Suspend-to-Idle freeze ROERETEIRIZIENTES

[armadillo ~]# podman exec —it pm_example sh
[container ~1# echo mem > /sys/power/state

K 9.118 ARy RIREEIC T BE1THI
9.29.2 EXRERZBILT S
ARy MREISERERE U T, FATRELGT/NNA R ZUTICRUET,

UART2 (console) ERE T—9%E
7|

Bt

[container ~]# echo enabled > /sys/bus/platform/drivers/imx-
uart/30890000. serial/tty/ttymxcl1/power/wakeup

UsB RE USB 7/\1 XDiER

B &
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Bt o _
[container ~]# echo enabled > /sys/bus/platform/devices/
32f10108. usb/power/wakeup
RTC(i. MX8MP) ERE F77—LZDRAH
=
E1761

[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’
8fbef3edda3b7fceabb1f8chf960ct469b7e82c4d1ecd35477076e81fc24
e39f

[armadillo ~]# podman exec -ti rtc pm example sh

[container ~J# apk add util-linux

[container “1#f rtcwake -m mem -s 5

T (&Bg)

[ 572.720300] printk: Suspending console(s) (use

no_console suspend to debug)

{CZTHMERED

[ 573.010663] Disabling non-boot CPUs ...

9.119 ARy RREICT BETHI. ric TR T

RV-8803-C7 (&. S O McLHh 7o —LE|

DIAAEREZ BB ENTEE A, 0B O
530 BOBIC. 1 BWBRICTFS—LNEDLS
ICBELTH. ERICT 5 — L2 0 ARATE
TZDF 0B 190MERDES,

A-H—-2A v F ERE I1-Y-XRAvFHT

Bk

[armadillo “1# vi /boot/overlays. txt ‘]
fdt overlays=armadillo iotg g4-swl-wakeup. dtho

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

[armadillo ~]# reboot (3]

)]

Applying fdt overlay: armadillo iotg g4-swl-wakeup.dtbo ‘)
1 (&%)

[armadillo “1# cat /sys/devices/platform/gpio-keys/power/
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wakeup 6

enabled

@ /boot/overlays. txt 7 7 JLIc Tarmadillo_iotg_g4-swi-
wakeup.dtbo; ZEIMUEXT, 771 IHFELGWVEEIE
FRIERLTLIESW, SOT77AILOFEMICDNTIE
r9.10.4. DTS overlays IC& B HAIIYA X, #SBLTL
EE W,

/boot/overlays. txt ZREL. 7v 77— MNDHZETHRE
LEd,

overlay OETDHICHEREEILF T,

U7V —=ILDFZBEIC, u-bootlCLBDAYytE—I%
MERTEZEI,

Linux S5 HHERTEXT,

® 060 ©

£9, D, T9.10. Device Tree ZHAYNA XT3, ¥ 19.104.
DTS overlays IC& 2 H AT YA X, TH armadillo_iotg_g4- NStEE
% dtb ZFIBLE I,

/ Armadillo-X2 & Armadillo-loT — k> x4 G4 &R U DTB T&ifEL

ZOBER. RAM EIcA—RENc DTBZ7—hA—5—HMEET S
CETERHEEINTVET,

9.2.10. A>T FH 5D poweroff H reboot
Armadillo Base OS & busybox init T shutdown & reboot ZXJIt U £,

busybox init T PID 1 [T signal Z3iX% Z & T shutdown ¥ reboot &% D £9, A>T+ H 5 signal
ZiX3 L SIC, pid namespace ZHE T 2LENH DT IMN. HESINS Kl TETTEFT,

[armadillo “1# vi /etc/atmark/containers/shutdown_example. conf
set _image docker.io/alpine

set_command sleep infinity

add args -—pid=host

[armadillo ~]# podman start shutdown_example

Starting ’shutdown example’
¢c8e3b9b418tc72395db9f3c22b1eb69eb41eaaf790d3b7151047ef066cc4c8ff
[armadillo ~1# podman exec -ti shutdown example sh

[container “J# kill -USR2 1 (poweroff)

[container “J# kill -TERM 1 (reboot)

9.120 J> 57+ H 5 shutdown Z1T5
90.2.11. EE®RA

COETIEF, AVTFRTEELTWB 7 U=y 3 VIicAShORENERELEFELELTUES
BRI, VINTITPOAYFRYIIANN—%FE>T. VAT LEZBEEANITDZHAELCDODVWTIRULET,
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9211.1. VIR 7I0AYFRYITIAI—%IKS

AVTFFRTEET 27 VT =3 SV IRNI 7 IAvFRYIIAI—5IRSTZHICIFE
Podman DA X—IY NS AV T+ ZERT BBRICRA N OS BloF /N1 X7 74 )L /dev/watchdogN
EEITHENBH D EFI, UTIE. /dev/watchdogO %#E U T alpine 1 X—I W5V TFHEEKT S
BlTI,

[armadillo “1# 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

Starting 'watchdog example’
abd329ccad49d60423ce4155d72a119b8049a03dbd1d0277817a253e96dce7bc?

KO121 VIKNTZzPUOAYFRYTIAR—ESfcHD IV T FIEEB

VINDITIOAYFRYIIAN—IE, 7ATZLANST/INA AT 741 )L /dev/watchdogO %
open LR TEHLET, AVTFTRICA>TYIRNI TP IAVFRYIFA4N—% echo IV
N CHEEIT 28 Z L TICRUE T,

[armadillo ~]# podman exec -it watchdog example sh
[container ~1# echo > /dev/watchdog0

0122 AVFFADSY IRV LT VAYFRYTIAI— BT 5KTH

VINDIT7IOAYFRYIIAN—%RE LR, /dev/watchdog0 ICERDXFZEZTIAD L
TYTIRNDIT7IAYVFRYTIAN—")EYNTBIENTEZXT, 60 WETEDNFDEEZIAH
DNREWEEIE. YATLNBEELET,

[armadillo ~]# podman exec —it watchdog example sh
[container ~1# echo a > /dev/watchdog@

KO123 Y I KNIz FPIOAYFRYITIAN—% )Y kI BEITH
YIRNITTIAYvFRYIIAN—%BEBLELUIcWEAIE, /dev/watchdogO IC V Z#EZ2EAHET,

[armadillo “]# podman exec —it watchdog example sh
[container ~]#f echo V > /dev/watchdog0

K9.124 V77 0AYFRYTIAN—% BT DETH
0.2.12. NPU Zik>5
Armadillo-X2 THEAL TW3 i.MX 8M Plus IC &, EHEEICHEHML U oEER1 =y hTH 5 NPU
(Neural Processor Unit) Mg S TWE T, NPU #3FERT 5 & T BEEHCYERBHEL E DR
WIBESRICITTSIENTEXT,

AVFFRTEHET 2T 7UT—>a>hs NPU ZRS IR, 7y hI—07 0/ HRIET S
AV 7+ A A=Y TH% at-debian-image ZEAIT 2LENHD XY, Kfc. AV TFHERRICT/ A
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A& LT, /dev/galcore ZEIMHENH D XT, LUTIF. /dev/galcore ZE L T at-debian-image
MNEAVTFHEERT 26 TT, COAAX=JICELTIE T923. 7Y SY—0T0 /HRHET D1 A—
VEfES) EBRUTILES W,

[armadillo “1# 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 ~]# podman start npu_example

Starting ’npu_example’
cf27a327d19d8bc37e3722fe6101¢c7d52fbf984351056e1c0cas4e89ff041cfbb
[armadillo ~]# podman exec —it npu_example sh

[container ~1# ls /dev/galcore

/dev/galcore

9.125 NPU %K S5 7=pD 2> T F1ERBI

ETFI)N B EICHERIT DL DICKRFTSNTVWET, INT8 TEFILEINT
WERWETILDBE, EBICHER TSR, TFERETREDETH
RET2HENHD XTI,

/ i.MX 8M Plus I[C#E&EH N TWS NPU (& INT8 TEF LS NICEEEH

BHENRIEREE 7 7T — 3 Yy OREAEICDOWTIE. NXP Semiconductors AR Y A ~
[https://www.nxp.com/design/software/development-software/eig-ml-development-
environment:EIQ]ZZR L T £ a Ly,

TYNIY—0T0 /Do bEMFEICEITZIHRETMAREZAELTVWEIODT, #F55H65RBLTL
£E W, Armadillo Base OS B & # 1 K [https://armadillo.atmark-techno.com/resources/
documents/armadillo-iot-g4/manuals],

9.2.12.1. ONNX Runtime Zf£>

ONNX Runtime & ZEEFHD ONNX EFIZFE> THBETSIRLODY T ND T 7 TY,
[NArmadillo-X2 Ti&. NPU Z{#f-> 7T ONNX Runtime #7952 &NTEZET,

- ONNX Runtime Z#z1 YA h—JL9 %
at-debian-image MSERR LY TFFTHNIE, aptinstall TA Y AR=ILFT B ENTEXT,

[armadillo “1# vi /etc/atmark/containers/onnxruntime example.conf
set_image at-debian-image

set _command sleep infinity

add_devices /dev/galcore

add volumes /opt/firmware:/opt/firmware:ro

[armadillo ~J# podman_start onnxruntime_example

Starting ’onnxruntime example
3aaefa9bdc4d7423385ee249b022ed4056a40cd66ce52b9d3eb8363379907d00

U =TADY 7 h Iz 7 THH, BBIITHRIE T Ao
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[armadillo ~1# podman exec -ti onnxruntime example bash
[container ~1# apt install onnxruntime onnxruntime-dev onnxruntime-tools python3-onnxruntime

9.126 ONNX Runtime Z- > X h—JL 3 %4l
- python "5 ONNX Runtime %f£>
python A5 ONNX Runtime Z{# S 7z IC(d onnxruntime €3 2 —J)L% import L& J, &z,

NPU % fE S 7 IC InferenceSession A 73 U N%EERT DBRIC. Providers & UL T
'VsiNpuExecutionProvider; #iEEU X9,

[container ~1# python3
>>> import onnxruntime
1 (&RB])

>>> sess = onnxruntime. InferenceSession(’ model.onnx’, providers=[’VsiNpuExecutionProvider’])

9.127 python 5 ONNX Runtime %541
BlEIE& D, python A5 ONNX Runtime ZE> 2 EMNTEET,
9.2.12.2. TensorFlow Lite Z{#>
TensorFlow Lite 5% NPU Z{f> TERICHRZITO I ENTEET,
- TensorFlow Lite Z1 > XA k=L T3

at-debian-image MSE LY TFTHNIE, aptinstall TA YA R—=ILFT B ENTEXT,

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

set command sleep infinity

add_devices /dev/galcore

add volumes /opt/firmware:/opt/firmware:ro

[armadillo ~1# podman start tflite example

Starting ' tflite example
1b7¢cc807b712857a4065281295040c817e24572f7c8abf7e6a32a62fc4f3793b
[armadillo ~]# podman exec -ti tflite example bash

[container “1#f apt install tensorflow-lite tensorflow-Llite-dev python3-tflite-runtime ¥
tim-vx tensorflow-Llite-vx-delegate

9.128 TensorFlow Lite #41 >~ X k=)L 9 %6
- python H5 TensorFlow Lite Z{#E>

python 75 TensorFlow Lite Z S 726 IC (& Interpreter €3 2 —JL% import LE 9, python
M5 TensorFlow Lite ZES>HEFEFALRFREZ LR TH., BEMIC NPU AMEDNEXT,

[container ~1#f python3
>>> from tflite runtime. interpreter import Interpreter
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: (EB8)
>>> interpreter

= Interpreter('model. tflite’)

9.129 python 5 TensorFlow Lite %S #1

BlElC& D, python 5 TensorFlow Lite ZE> 2 &EMNTEEY,

tflite-runtime /Xy o —3 &, SA4TIT VA A= (imx_lib)D/N\—= 53>
DRAFEDLEICL > TIE. FET % delegate & 175U DBEMEHEL
n 9l TensorFlow Lite ZFWz7 7Y —Y 3 D ELSEHEL W
BENHD ET,

IN—3 3> 2.6.0-1 LIED tflite-runtime /Ny o — I & {FERAT DERICIE.
MWIFN—=I 30 220 DA TS )14 A=Y (imx lib)&EFERLTL 2
LY,

FATI2VAA=IDT7y TTF—hAEILDVWTIE T8.3. VPU ¥ NPU
AT 21 Z22RL TS W,

FNENON—U 3y EEMEDRERE X 9.3. 24731 & tflite-runtime
DIN=Yga>vE NPU ZBWEZ 75— 3 Vv OEEOBRER) ITRUE
ER

R 9.3 51473 & tflite-runtime ®/X\—I 3> & NPU W77V
r— 3 Y OEMEDBER

tflite-runtime ®/X\—3/ 3> tflite-runtime ®/X\—/ 3 >
ht 2.6.0-1 LIEE ht 2.6.0-1 K&
SATSVDIN—Y 3 VhEE VX delegate TENE NNAPI delegate TEhfE

BTES(2.2.0 E)

SATSUDIN—Y 3 VhEE EULLEMELRWEEHD NNAPI delegate TE{E
BTER(2.2.0 KiH)

AT ZVDON—I 3 VERFIREICDOWTIE, 834 SA4TT7UAX—
VDN—Ta v elERT B 2SRULTILE W,

tflite-runtime /Xy —IO/N—=Yavid, AV FFRATYUTOIATYY R
HEFTITSHIETHERTEES,

[container ~1# dpkg -l python3-tflite-runtime
Desired=Unknown/Install/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

9.130 tflite-runtime O/N\—Y' g V&R T S
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(I L EBAD., tflite-runtime ®D/N—I 3% 2.6.0-1 KiEic T
WIEEIE TX 9.4. 2.6.0-1 X&E®D TensorFlow Lite BE&E deb /Cy o —
VTR YT deb Xy —YyHELTIAYTFARIKYI>O0—-—RUL T,
X 9.131. tflite-runtime ®/\— 3V ZTFF%; OOV REERTLT
LTFEEL,

% 9.4 2.6.0-1 kD TensorFlow Lite B8 deb /Sy o —

Ry o—I% NRN—I3y URL
python3-tflite-runtime 2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime_2.4.0-1_arm64.d

eb
python3-tflite-runtime- 2.4.0-1 https://
dbgsym download.atmark-

techno.com/debian/
pool/main/t/tensorflow-
lite/python3-tflite-
runtime-
dbgsym_2.4.0-1_arm64.
deb

tensorflow-lite 2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-
lite_2.4.0-1_arm64.deb

tensorflow-lite-dev 2.4.0-1 https://
download.atmark-
techno.com/debian/
pool/main/t/tensorflow-
lite/tensorflow-lite-
dev_2.4.0-1_arm64.deb

[container ~1# Lls ./*.deb (1)
python3-tflite-runtime 2.4.0-1 arm64.deb
python3-tflite-runtime-dbgsym 2.4.0-1 arm64. deb
tensorflow-lite 2.4.0-1 arm64. deb
tensorflow-lite-dev 2.4, 0-1 armb4, deb
[container ~1# apt purge ¥
tensorflow-lite ¥

tensorflow-Llite-dev ¥
tensorflow-Llite-vx-delegate ¥
tensorflow-Llite-vx-delegate-dev ¥
python3-tflite-runtime ¥

tim-vx ¥

tin-vx-dev @

[container “1#f apt install ./%.deb (3]

9.131 tflite-runtime ®/X\—Y 3>V & T3

QO HLYEKFaLIZKRVIC TR 94. 2.6.0-1 XD TensorFlow Lite
BE deb /\wvo—3 ) D deb /Ny T —IDH;FEL TWB I E%HE
BLE,
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O 2601 UEDA YR M—ILENTVWBINYTr—I%BIBRLET,
©® ¥y O—RUfedeb Xy —I%2A4 YA N=)LUET,

9.2.12.3. Arm NN &{#E>

Arm NN [F3> 77+ X—3 at-debian-image ®/\— 3> 1.0.6 L&
Tit. BEIERSE AN 9, FEFAPO at-debian-image ®/\—' 5
VIFUATOIORY RTHERTEET,

[armadillo “]# podman inspect —--format=" {{.Config.Labels.version}}’
localhost/at-debian-image
1.0.6

9.132 at-debian-image M/\—Y 3 V% ERT 3

Arm NN & & TensorFlow Lite &0 ONNX OEFILEREZYR— KU TWBHRAY 7807
T9, Arm NN 56 NPU ZfE> TERICHFBEZITOIENTEET,

- ArmNN 214 YA Kh—=ILT B
at-debian-image "S5ERK Licd> T FTHhnidE. aptinstall TAYRAM=ILTBIENTEET,

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

set_image docker.io/alpine

set _command sleep infinity

add_devices /dev/galcore

add_volumes /opt/firmware:/opt/firmware:ro

[armadillo “]# podman_start armnn_example

Starting ’armnn_example
18892fbh9fc82f36a6de1bb9036af6e76ee552¢f66e1537d70666319bb35af1el

[armadillo ~]# podman exec -ti armnn_example bash

[container ~1# apt install libarmnn22 Llibarmnn-dev python3-pyarmnn armnn-examples

9.133 Arm NN Z4 Y A k=)L 9 %H]
- python iS5 Arm NN Z{ES

python m5 TensorFlow Lite ZfE S 7z Ic & pyarmnn €3 2 —J)L% import U9, F£/=. NPU
ZfES7hic Backendld & LT "VsiNpus Z38E L T. Optimize A 737 M ZEERULE T,

[container ~1# python3
>>> import pyarmnn as ann

D (H8g)
>>> options = ann.CreationOptions()
>>> runtime = ann. IRuntime(options)

>>> parser = ann. ITfLiteParser()
>>> network = parser.CreateNetworkFromBinaryFile(’ model. tflite’)
>>> preferred backends = []
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>>> preferred backends.

append (ann. BackendId(’ VsiNpu’))

>>> opt_network, _ = ann.Optimize(network, preferred backends, runtime.GetDeviceSpec(),

ann, OptimizerOptions())

>>> net_id, _ = runtime.LoadNetwork(opt network)

9.134 python 5 Arm NN Z #5464l

BLEICED. python 5 Arm NN ZfES Z EMNTEF T,

9.3. AV T DEH

9.3.1. AV FFOEHEE
Armadillo Base OS Tl&. /etc/atmark/containers/*conf 7 7 1 JLICIEES N TWE YT F+H

7— NEFICBEMICEE)

L& 9, nginx.conf OEHHFIZUTICRLUET,

set _readonly no
add ports 80:80

[armadillo ~]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

9.135 AV T ZHHEET 2 HDRER!

conf 77 AINEATODIRGA—FHRETEZET,

COAVFFAAXA—IDEIR : set_image [41 A —T 4]

AA—YDEAZRETESET,

fl: set image docker. io/debian: latest, set image localhost/myimage

4 X —3% rootfs

EUTI/SBEEIC ——rootfs A SV gV THETEZXT,

fl: set image --rootfs /var/app/volumes/debian

- IR— KBk add_ports [(RR MAR—K]:[AVFFR—-M]

REUVR—FTHABHSAYTFANDT T EADAREERD T,

T7AINEITCP T UDP % /udp Z[IFTHEZET, AR—A TR TEBOR— %

BIENTEET,

Ea—l

ax &

¥

MTofITIE. R—k 80, 443(web). UDP @ 69(tftp)lc 7/ EXT B EMNTE, AVTFD
IR— K 22(ssh)ITIFIR—K 2222 h 57V EXT 2 ENTEXT,

fl: add_ports 80:80 443:443 2222:22 69:69/udp

pod ZESHFE., COATY 3 Vit pod DEREICLBEWVWEEMICK
DFEFADTTEELLEE W,
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- TINA X7 74 I)LYERL . add_devices [RR b/RR]: [V FF/8R]
AVTFTTINA RZER LT, FERAREERD T,

AT FHFNRRAZHREUVBWSERRANERBU/NRRAZENE T,
EEDTINA AZEBR U WMEEIEAR—ZATHT THREL TLRE L,

fBll: add devices /dev/galcore /dev/v4l/by-id/usb-046d HD Pro Webcam C920 78DASCAF-video-
index0:/dev/video3

RARNRRIT ) Z2ETHAEF add_device "[HRR MR]” "[AVFFH/1RR]” TEIMTEEXT,

fl: add device ”/dev/v4l/by-path/platform-xhci-hcd. 1. auto-usb-0:1.1:1.0-video-index1” "/
dev/video3”

aAVTFNRRIE Ty ZRCESBNRAERETE Ao

- RY2—AY T2k add volumes [FRR MR ]:[AVFFNRR]:[FTF¥ 3]
EETSH/NRZAVTTATIYVYALT, T—IDREPHET LN TERT,
MARNNRREFHUTOEESHZIREL TS W,
. /var/app/rollback/volumes/<folder> h <folder>:

7y I7T—hORICH LS IE— (snapshot) LfcHma., AE—EDHEBELXRIDT, 7V
TTP—R P THIDT—IEZESIENTEFRT, BPFTERINELLEETH, 2OT—FIC
FEITHDEE Ao

SWUpdate T7 v 77— K927 —FICAWVNWTWET,
. /var/app/volumes/<folder>: app /\—FT 4 3 VICEZ X,

7Yy IF—ROBRICOE—SNETADT, 7Y 7TF—MNROFBREBRIEFHFS NIV TFH
AO7 7V or—y3yTRhEY,

AP TF—FR—=ICAWNWTWET,
- /tmp/<folder>: DAV T HFTXEV 7 7AWV AT LAEHBEULIEWEEICHE> TLREEI L,
. Jopt/firmware: 2BEENICRER T 7 LTz T7 74TV —DIXR,
AV TFNRRZREUVBWERIIRA RS ERUNRZFENET,

A7 3 >d podman run @ —-volume DA F> 3 VITIED XTI DT, ro (read-only), nodev, nosuid,
noexec, shared, slave %R E =X I,

f5 : add volumes /var/app/volumes/database:/database: O —JL/\wv IV B WFT—5 %/
database TREULF I,

fl: add volumes assets:/assets:ro, nodev,nosuid /opt/firmware: 7 U —3>D7F—5%/
assets THmAHED. Jopt/firmware D7 7 —LD T 7 %EZET,

0 WRAMIDIRZRETDYTFOIRERTDEBEHRNH S8, 77A1ILEPT/INA A&IC T
%ﬁjg&i?%iﬁh
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BEOOAYTFTIYOYRNIAYY REETITSEZ ENHBNIX. shared
DTS TREIBDONY DY NEHET LI ENTEEXT,

[armadillo “]# cat /etc/atmark/containers/mounter. conf
set_image docker. io/alpine

add args -ti

add_volumes /tmp/mnt:/mnt:shared (1

add args --cap-add SYS ADMIN

add _device /dev/sdal

[armadillo “]# cat /etc/atmark/containers/client.conf
set_image docker. io/alpine

add_volumes /tmp/mnt:/mnt:slave (2]

add_args -ti

[armadillo “]# podman exec mounter mount /dev/sdal /mnt (B
[armadillo ~1# podman exec client ls /mnt (4]

file on_usb

©Cd © ©

9.136 R 2 —AI\% shared TH /YUY hEHET B4
YUY RNETSAYTFHIC shared DFTFEETT Y MNMER
(SYS ADMIN) 52 %9,

YUY RNEFESIVTFHIC slave EIFEZREITNIE—HICULD
HEINFE A,

USB FN\A RZNTIYMULET,
Novhanfkl&ezERULET,

. pod DER : set_pod [Rvy K&]

r9.3.2. pod DERL) TIER U T pod D&BIZANTIAY T+ % pod NTEEILET,

f3l: set pod mypod

. XYy NT—UDFEIR : set _network [Rw 7 —44]

CDREIC 79.3.3. network DERL) TIER U= v b T —2 LIA T none & host D4FFKAE

BENET,

none DFE. VT FIC localhost UM WER—LAR—XICADZET,

host DFEEIE OS DR—LRAR—AEZZFDFERFFEWET,

fl: set network mynetwork

- IP7RLADEE :

set_ip [ FLR]

AVTFDIP7ZRLRZERETDIENTELT,

l: set_ip 10.88.0.100

Ka
it
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IV TFHFEOEENABMTHNIE. pod Z{E > T localhost H* pod
DEBI TP IERATZIEMNTEXT,

=

- AHEND EFRTE - set_readonly yes

AVTFTANSD T 7A IV AT ANDEZAAFAZBZELEXT,
T7AINTEZTAAAEEZ>TVWET,
AT FTFADNS DT 7AWV AT LANDEZAAZRZILTZET, tnpfs EULTESXEYDHE
BERARNICHZDZZENTEFIN., PV —y 3 VicE>TREAAFERD I 7LV R
FTLATIREMELABWITRE B H D T,

L AX—=VOEEY T YO—REZTE : set_pull [BFE]

-

DERTE% missing ICFTDE, A X=IDNRONSHBRWNGEICA XA —IYZBENICYT>O—-RUL
x99,

always [CT D&, A X—INFITICYTVYO—REHTHEBRNICOHTBHMOERZID 9,
T 7 ALK TiE never T A X—IYBEDONSRWFHICTST—ZRRULET,
Bl : set pull missing H set pull always
- AVTFDURYT—ERE  set_restart [ERTE]
AVTFIMBIEUVERICU XY — RS E®ET,
podman kill A podman stop TIEILET BIHEE. CDRELEFRGEC VXYM UFEEA,
77 # )L KT on-failure [C%> TWET,
fl: set_restart always h set_restart no
- EBERET DI —EXDEML: set_init no

AVTFDXATAEANPID 1 TEEILTWEI D ZDHFEDT T ALK DESDIRVNE
PO FTF:SIGTERM B EDT T A )L M\ RSIHER T,

ZFDft, init ADIOTY > R%Z set_command THRET 2HEIE podman-init @ 7O+ X% PID
1 &ULTIABLEFT, RELEOAXY Y RZZOF7OECRE L/Ttibbiﬁ“o

fl: set_init no
- BEIEEDOEL : set_autostart no

FENFIFROFERTIREITZ AT HNH 2155, Armadillo DEFFICEEELAEWVWE S
ICUZEY,

ZFD1FEE. podman start <name)> TiEEISEDIENTEFEY,
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AV T4 TICEH U TWERWA X —=VFT7 v 77— NDORRICHIBR S
FITDT. Z5VNocAX—JICTHUTHEELTLIEE W,

=

CEFATY ROHKE : set_command [T< ¥ K]

AVTHZREITZEEDOIVY R, RESNABDSBE. AVTFTAX—IDTT7AIL N fE
WET,

fl: set command /bin/sh -c¢c “echo bad example”
- podman run [C5|#ZEIERE - add_args [5I#]

CCFETTHAULETEEBUADEREZITWWERIE. CDERFET podnan run [CEEES|# %
EgeENTEEXT,

{5l : add_args -—cap-add=SYS TTY CONFIG --env=XDG_RUNTIME DIR=/run/xdg_home
0.3.2. pod DYERK
podman_start T pod #EEZ{FES Z EMNTEET,
pod Z{ES 2 ET, BEADAYTFHALCRY NV =V R—LAR—RZHEIT B ENTEEXT, AU

pod DFD AV TF+H IP DiFE localhost T, unix socket DIFH abstract path THEICERT S
CEMTEEXT,

[armadillo “]# cat /etc/atmark/containers/mypod. conf
set type pod

add ports 80:80

set infra imager k8s.gcr. io/pause:3.5

[armadillo ~1# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set readonly no

set _pod mypod

[armadillo ~]# podman ps

CONTAINER ID IMAGE COMMAND CREATED STATUS

PORTS NAMES

0cdb0597b610 k8s.gcr. io/pause:3.5 2 hours ago Up 2 hours ago
0.0.0.0:80->80/tcp 5ba7d996f673-infra

3292e5e714a2 docker. io/library/nginx:alpine nginx —-g daemon o... 2 hours ago Up 2 hours ago

0.0.0.0:80->80/tcp nginx

9.137 pod 25 I T+ Z BEIEE I B H DRED!

A7+ ERUL. /etc/atmark/containers/[NAME]. conf 7 71 )L%Z4E> T, set type pod ZXE
IT35Z&Tpod ZERLET .

pod ZHESKFICAYTFDERET 71 J)LIC set_pod [NAME] DEREZEBIMULE T,

138



Armadillo-X2 #&~¥ =27 )L Howto

XY RNT—=URX—=LAR—R|F pod ZERLT % & ETICHERIZH. ports, network & ip DERTE I
pod DAV 7 4 77 7 ILIC AN T NIEIED £t Ao

XY RT—IFBEDMIC, infra image DA T 3T pod DA X—IHEHBIENTEXT, 2D
RTEIL set type network DB UMNMEZ X EADT, set type T F7FAILDRFIDEZBICFE>TL
W

METHNIE, D podman pod create DA 3> % add args THREI DI ENTEET,

pod Z S KFlc podman D57 7% Tinfra container; HEEILET (fl
MDA, k8s.gcr. io/pause:3.5 ZEEIS X LK)

Y747 L= 3> pod ZAND T v 77—~ DERICEEIRIC podman

pull TAX=I%ZFIVO—-—RULEID, 17—y hNeFEbtEi{x

W7y 77 —=—8HNHNIEE swdesc_embed container paN

swdesc_usb_container TANTLZE W, ZDIFE. infra_image DEX

EBE> TSI,

9.3.3. network DER
podman_start T podman @ network HERZ EMNTEET,

FT7A)LE5D 10.88.0.0/16 "MEZBWBE. H2WI IV T FRLTTERTEARWVWLSICLIEWE
BlIE->TLEE L,

[armadillo ~1# cat /etc/atmark/containers/mynetwork. conf
set _type network
set_subnet 192.168.100.0/24

[armadillo ~“]# cat /etc/atmark/containers/nginx.conf
set_image docker.io/library/nginx:alpine

set 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

9.138 network Z{E> AV 7T F % BEIREEIT B/ DREH

AV T+ ERUL. /etc/atmark/containers/[NAME].conf 7 71 )L%Z{/E> T. set type network %
HTET BT ET network ZERRLE T,

FORY NT—U%FESEICOAYTFDERET 71 JLIC set _network [NAME] DEREZ WX T,

XYy RNT—2oDH Ty K& set subnet [SUBNET] TEREUL XTI, ZDEEREIL set type network D
UIMEZEBADT, set type ET77AIDRPIDEZBICfE>TLEETW

ftt podman network create DA 7 a3 A ETHNIE, add args TEREIT B ENTEFT,
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93.4. AVFFASDIAY T+ EE
podman T(& REST APl IC &2 BBV XHARETT,

BAoOIYTHHooIY T+ OEEBMRELRGZEIC. RAND podnan —EXZERICL T, O
T FIT /run/podman ZRYJ 2 —ANY DT> M I hiE podman --remote TEETEZ X,

podman_start - VA R—J)LINIEFES5H —-remote THEZXEXT,
DA T3 >iE Armadillo DR MAID udev rules S AV T FZIR/RSEICHEHETY,

9.3.5. AVFF+ Dt
AVTFFOERIE 19.2. 77U —2 vV TFHTRITT D) 25E
lcLTLIEE L,
=

AVTFTDAA=IZRHEITDHEIRELDFTZOHNFT .
1. 19—y hEDYURI MY (dockerhub %) TEHFRULTZEINSEHT S
2. SWUpdate D7y 77—~ A X—=I%ZBHT 3

Podman DA XA—Y%A V2 h—ILF BEIc. —BF— 9 E2ABICRET
ZRENHBDET,

swu 1 X—IRNTHAADEIF 3. pull PUSB RS T7TRIFTTIY
AMN=IF2LEGmEXTZT—YED2FEDEEREN app /\—T 1 3

VICHETY,
Y ITF—KNBICTZYy = IOV T FHMELN TWBDTTEFEL
k=Y A

935.1. UE—NUYRIKIICAVYTFZXET B5E
1. AX—YZUE—NURINUICEET S

[armadillo ~]$ podman image push <localimage)> docker://<registry>/<remoteimage):<tag)>

2. set_pull always ZREULRBRWAED, SWUpdate TH¥ T YO—ROMBZESBRWET VS
T—hZITVWEE A,

(mkswu [cDWTIE T9.8. Armadillo DY 7 N0z 727w 77— K95%, ZSEICLTLES
LY)

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/pull _container nginx.desc
[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/nginx_start .
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[ATDE ~/mkswul$ cat pull container nginx. desc
swdesc_option version=1

swdesc_pull container "docker.io/nginx:alpine”

swdesc files —--extra-os nginx start

[ATDE ~/mkswul$ mkswu pull container_nginx. desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:
pull container nginx.swu Z{Em L & L 7%

9.35.2. 1 X—3% eMMC ICIRET D HE
Armadillo Base OS ®F 7 # )L k Tl&. Podman @O F—% & tmpfs ICFEINET,

RERSIC OV T H ERENT BITIE1 X—U% eMMC ICEBSADRELH D £T, BRI KD > TER
DBEIE T9.35.3. 1 A—I% SWUpdate TERET 27551 CAVTFOAA—IEGEXLET,
DEERFHIMOBAD app /\—F 1 3V OYFTRY 1 —ACEBELET,

FIRDRFICLLT D abos-ctrl podman-rw A abos-ctrl podman-storage --disk DAY > R%Z{#HE > T
EEICAA-—VZRETDIENTEXT,

TN THADABRE AT FOAA—IYDOEEBOHBAETT, T—IR—
AREZEQAVTHMEEZIAANDERIGEICIE 19.226. AVTTDEE
g HRETD, ICHBRY1—LDOHBEESEBLTLIEEIN,

- abos-ctrl podman-rw

abos-ctrl podman-rw ZfE X (X, read-only [CBR> TWBA XA—IZ/RSENTEZXT,

[armadillo ~]# podman images

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
[armadillo ~J# mount /dev/sdal /mnt

[armadillo ~J# abos-ctrl podman-rw load -i /mnt/at-debian-image. tar

Getting image source signatures

Copying blob 63c098a71e7b done

Copying blob 837e73dd4d20 done

Copying blob a25086e65f63 done

Copying config b5a30f8581 done

Writing manifest to image destination

Storing signatures

Loaded image(s): localhost/at-debian-image: latest

[armadillo ~J# podman image list

REPOSITORY TAG IMAGE ID CREATED SIZE R/0
localhost/at-debian-image latest b5a30f8581cc 2 hours ago 233 MB true

9.139 abos-ctrl podman-rw D174
- abos-ctrl podman-storage

abos-ctrl podman-storage [SXEY ETFT 4 XATVDYIDBEZDMIC, FZAEEAMNL—IDSFHEHAED
HEHANL—IAODIAE—BHTEZET,
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[armadillo ~1# podman pull docker.io/alpine (1]

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

Getting image source signatures

Copying blob 97344484467 done

Copying config 3d81c46cd8 done

Writing manifest to image destination

Storing signatures
3d81c46¢d8756ddbb6db9ec36fadbabfhb71c287fh265232bab16739dc67a5f07d

[armadillo ~]# abos-ctrl podman-storage (2

List of images configured on development storage:

REPOSITORY TAG IMAGE ID CREATED SIZE
docker. io/library/alpine latest 3d81c46¢d875 3 days ago 5.56 MB

What should we do? ([CJlopy (default), [NJothing, [D]elete)

copy 9

Create a snapshot of ’/mnt/boot 1/containers storage’ in ’/mnt/new storage’
Getting image source signatures

Copying blob 8ec3165d6e61 done

Copying config 4a49b68e7c done

Writing manifest to image destination

Storing signatures

Delete subvolume (no-commit): ’/mnt/new storage

Merging development images to readonly storage succeeded

Feel free to adjust the result with abos-ctrl podman-rw commands

Now freeing up original data...
Podman is in tmpfs mode ‘)

[armadillo ~]# podman image list (5
REPOSITORY TAG IMAGE ID CREATED SIZE R/0
docker.io/library/alpine latest 3d81c46¢d875 3 days ago 5.56 MB true

9.140 abos-ctrl podman-storage ®-f X—3 a1 E—f

AAR—IHBEZAAAEINL—VICEIBULET,
abos-ctrl podman-storage A 7Y 3 VEL TETULET,
EXARTEERA RN L=V ICA XA=IWH2G5EICHICZEINE T, SEIEIE— (copy) LET,

abos-ctrl podman-storage [CA > a VY ZIBELEMN /DT, AML—ID tmpfs DFXIC
BOEF, §TIC —-disk TUDBEZBEICT A RIVDEETHABETT,

JE—DERULET, M1 XA—IDHmEAIDER (R/O, Read only) €D XU,

® 0000

podman AMENYL T WD T, T7A4J)L KD Tabos-ctrl podman-storage
—tmpfs) TERAIT B EZHBUXITH. tmpfs DREMNNS L TA
A=Y DBEICIEMWTEE A,

FAFEICIE Tabos-ctrl podman-storage --disky DIREE TYEEE 1T\,
ERAKFICIE Tabos-ctrl podman-storage —-tmpfs; ICE L T EE LY,
R2RIC Tcopy) ZEEIRKR T 2HBR>—FNLBRANL—IZZDFEXE
WO DFETDT, INRTOEBENED XY,
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SWUpdate T7 v 77— hZA Y XA N—)LF BERICIE. /var/lib/
containers/storage readonly 4 L2V NUDRE|[CKR>TcAM X—V%H
BMICHIBRL X T,

HHFRHSIEEIZFENRLLTH, 19.3.1. AvFFOBEHEH, ESEIC
L T. /etc/atmark/containers/*.conf ZE {#HE 5 T 2 & W,
set autostart no ZEREIT DI ETHHFETINE T A,

9.3.5.3. f X—¥% SWUpdate TE¥%T 375%
1. AX=Y%ZT7714ILICIRET S :

[armadillo “]$ podman image save -o <myimage).tar <localimage)>

2. 774 )% SWUpdate 1 X—I(IC AN D,
ZDODPOALNBDET :
a. swu -1 X—IRNITHHAD

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

[ATDE ~/mkswul$ cat embed container nginx. desc

swdesc _option version=1

swdesc_embed container ”"nginx_alpine. tar”

swdesc files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull --arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m
aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_alpine. tar
[ATDE ~/mkswul]$ mkswu embed container nginx.desc

Enter pass phrase for /home/atmark/mkswu/swupdate. key:

embed container nginx.swu Z{EREL ZF L7

b. USB RZAJILRET S

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

[ATDE ~/mkswul$ cat usb container nginx. desc

swdesc_option version=1

swdesc_usb_container "nginx_alpine. tar”

swdesc_files ——extra-os nginx_start

[ATDE ~/mkswul$ podman pull —-—arch arm64 docker.io/nginx:alpine

[ATDE ~/mkswul$ podman run --rm docker. io/nginx:alpine uname -m

aarch64

[ATDE ~/mkswul]$ podman save docker.io/nginx:alpine > nginx_ alpine. tar
[ATDE ~/mkswul]$ mkswu -o usb_container_nginx.swu usb _container_nginx. desc
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
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LTFD774)%&USBAENICOE—LTLLREIL:

" /home/atmark/mkswu/usb_container_nginx. swu’

" /home/atmark/mkswu/nginx_alpine. tar’

" /home/atmark/mkswu/. usb_container_nginx/nginx_alpine. tar.sig’

usb _container nginx.swu Z{ER L ZFE L7,

O4. NIWFAXAT 4 7T—5 &>

9.4.1. GStreamer - NILFXTF« 77 L—LT—7
9.4.1.1. GStreamer - VILFX T4 77 L—LT—7 &

GStreamer [, A=YV —XDVYIFAT 4 FIL—LT—U T, INSRIAT A4 T VICKRAR
BT TS0 A VY ELTEBMTESLSICB>TED, ZELBEADT—F 2RSS IENTEET,
GStreamer TIRS ZENTEBZT—F 74—~ v hO—FlZ FElcRULEXT,

- AV TF 74—~ v k: mp4, avi, mpeg-ps/ts, mkv/webm, ogg

- BhE3d—7y 7: H.264/AVC, VP8, VP9

- HEO—7v 7: AAC, MP3, Theora, wav

- BHR7 #—~ v k: JPEG, PNG, BMP

- ANY—=Z>7: http, rtp

GStreamer Tld. YILFAT 4 FPTF—5Z AR Y—LELTHRWVWET, ANY—LZRI/NATSA

YORIC, TLAYNEFENDNBEMNZZHL. ThoxzBEgbtEs s FO—RyrIyd—
RREDUMIBEITNET,

9.4.2. GStreamer RTHI YT+ =T 5

CDEICHIFT S GStreamer DETHNET v k=0T 0 / HDIEHET B debian 1 X—I D SERL LT
AVTFFTHRTETIZIEZBELTVWET, TITRRTZY M=V TV /DRETDZAA—=IH5T
VTFEERLULET, COAA=JICELTIE 9.23. 7YY —0FT 7 /D RBEHITEZIAA-—I%EFES,
ESRBLTLLEEL,

[armadillo “J# vi /etc/atmark/containers/gst_example.conf
set image at-debian-image

set_command weston --tty=7

add devices /dev/dri /dev/galcore

add_devices /dev/mxc_hantro /dev/mxc_hantro vc8000e

add devices /dev/ion

add_devices /dev/input /dev/tty7

add volumes /run/udev:/run/udev:ro

add_volumes /opt/firmware:/opt/firmware:ro

add args --cap-add=SYS TTY CONFIG

add_volumes /tmp/xdg _home:/run/xdg_home

add args ——env=XDG RUNTIME DIR=/run/xdg home

f A ASHOVFTFAT video3 ELTREET

B IRZADBAASICE>TEDY ET DT, BDDOREICHDET
FERELTLEIY,

add device /dev/v4l/by-path/platform-xhci-hcd. 1. auto-ush-0:1.1:1.0-video-index1 /dev/video3
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[armadillo ~1# podman start gst example

Starting ’gst_example’
b53c127075cdd157a2118F37121451ech8f2¢273b84da197d61b4468a8328a8b
[armadillo ~]# podman exec -ti gst example bash

[container /1#

9.141 GStreamer Z X119 %D > T F1ERH
AV TFFATIEREYIC GStreamer #244 YAM—I)LULE T,

[container /]#f apt update
[container /1#t apt install gstreamer1.0-imx gstreamerl.0-imx-tools ¥
gstreamer1,0-tools gstreamerl.0-plugins—good gstreamerl.0-plugins-bad

9.142 gstreamer 1 VXA b—JL

Ric, AVTFFARTEHARRZTOEODDTAV by TIRIEZREEUE T, < I Tld weston ZiLE)
LEd,

[container /]# weston —-tty=7 &

9.143 weston DELE
~tty=7 OA T 3 VIFBEEZRRICERT S tty DEZREL TS,
Ric, BFEZENT 2DICER pulseaudio ZEEI L X T,

[conteiner /i apt install pulseaudio
[container /]# pulseaudio --start ——exit-idle-time=-1

X 9.144 pulseaudio DFCE]
B ElEE&D, GSreamer 21T FANTRITTEDLDICBEDFRT,
9.4.3. GStreamer /X1 754 > DETHI
AT AV DRTHELUTICRUE T,

[container ~1# gst-launch-1.0 filesrc location=<7 7 A JL/XRX> ¥
I gtdemux name=demux® demux@.video 0 ! h264parse ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 ! queue ! beepdec ! autoaudiosink

9.145 GStreamer D174l

GStreamer O/XNA 754 d. YT ILATZ Y T KDINA TREXDOEEICBITWET, GStreamer @
BILXAYMNEYIINRZUZ7MNARAOAY Y RZR/METZIENTEELFT, BXHBEEWEL T,
GStreamer M1 754 Vix T} ZESTEILXAYMNEBEEZIN, Y2ILRIYTRE Ty =E
WX9,
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LEEEBlIE. GStreamer OF/\y /7O YA EYVRADIANYY RS54 Y —)LT#H 3 gst-launch-1.0
ZES THALE LH. GStreamer 51477 U & LTRMHFETNh TWS 728, GStreamer Z{E >/
NIVFAT« PHEZBEO 7 7V —> 3y 7O7 S AICHHFAD I ENTEET, APIPF7 7Y —
a3 YvRENYZ 17 I)IiE. gstreamer.freedesktop.org @® Documentation ~X— 3 (http://
gstreamer.freedesktop.org/documentation/) N 5SBIT 25 ENTEXT,

Armadillo-X2 BB L TW% SoC T#%H 3 iMX 8M Plus (&, BIEOFI—RK/T>YdI—RKR%E{75%
s ® Video Processing Unit(VPU) &N 2ER7O0ty U ZEBEHL TWET, Armadillo-X2 (T (.
ZDVPU ZEHET 5D GStreamer TLXY EDNA VA R=)LENTEH, LUTOEBEI—Tv 7
TIEAACY CPU DIRT A=YV R%ZZET I EBRLLBBEIOTI—R/TY IA—RHITHRIFET,

- FOA—KRAEgERI—Tv7
- H.264/AVC
- VP8
- VP9
- IVI—RAERI—TvY
- H.264/AVC
LIEDETIE, Ihs5DI—FTv7Icxdd % GStreamer OETHZBNULET,

FRTEFLEIA—FTyvIUANDEDTH>THTI—R/TYI—REFAETI . ZDHFFIF CPU
SRV IRV TUBERSTULERS e, YATLAEEDNT A=V RARIBETLET,

944 BE%ZHEET S

GStreamer Z{EA L THEZEBE T 5O DETHZ. BEZESATVWIEEESATLWRWEHE
D2@BDICDVWTRULET, VPU TN\—RD 77 1—RKR%Z4T5 GStreamer TL X~ k& LT vpudec
EESIENTEXT,

9.4.4.1.H264/AVC BIEIZB49 %

[container ~1#f gst-launch-1.0 filesrc location=X7 7 4 JL/XR> ¥
I gtdemux name=demux@ demux0.video 0 ! h264parse | queue ! vpudec ! queue ¥
I waylandsink window-width=1920 window-height=1080 demux®.audio 0 ! queue ! beepdec ! autoaudiosink

1 9.146 H.264/AVC BIEIOBA(EFH D)

[container ~1# gst-launch-1.0 filesrc location="7 7 4 JL/SRX> ¥
I gtdemux | h264parse | vpudec ! queue ! waylandsink window-width=1920 window-height=1080

19.147 H.264/AVC BIEIOBA(EFRL)
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9.4.4.2. VP8 BIEIZH4£Y %

[container “J#f gst-launch-1.0 filesrc location=7 7 1 JL/XR> ¥
I matroskademux name=demux@ demux@.video @ ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux@.audio 0 | queue | beepdec | autoaudiosink

9.148 VP8 BhEIDBA(BEFEH D)

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SNRX> ¥
I matroskademux ! vpudec ! queue ! waylandsink window-width=1920 window-height=1080

9.149 VP8 g D HBAE(BEFERAZL)
9.4.4.3. VPO ElE# B4 9 %

[container ~1# gst-launch-1.0 filesrc location=7 7 4 JL/SNRX> ¥
I matroskademux name=demux@ demux@.video 0 ! queue ! vpudec | queue ¥
I waylandsink window-width=1920 window-height=1080 demux0.audio 0 ! queue ! beepdec ! autoaudiosink

£ 9.150 VPO BIEDOBFAE(ERH D)

[container ~1# gst-launch-1.0 filesrc location=7 7 A JL/XR> ¥
I matroskademux ! vpudec | queue ! waylandsink window-width=1920 window-height=1080

9.151 VP9 EIEIDB4E(FF& L)
945 ANY—Z VI TF—YZELETS
GStreamer ZERALTRXY N T —7 LICH ZEE T 71 )L%Z HTTP XU RTSP TR KNU—ZVJH
$925ETHZRLET, VPU T/\—KRDx7F701—R%1T5 GStreamer TL X> k& U T vpudec
HEESIENTEET,

945 1. HTTP ANY—2VT

[container ~1#f gst-launch-1.0 souphttpsrc location=<Eh&E 7 7 1 JLD URI> ¥
I gtdemux name=demux demux. | queue ! vpudec ! queue ¥
| waylandsink demux. | queue | beepdec | autoaudiosink

9152 HTTP ANY—Z VT DBE(EFEFSHD)

[container ~1#f gst-launch-1.0 souphttpsrc location=<Eh&E 7 7 1 JLD URI> ¥
I gtdemux ! queue ! vpudec | queue ! waylandsink

9.153HTTP AU —Z VT DBAE(BERL)
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9452 RTSP ANY—32V7

[container ~1#f gst-launch-1.0 rtspsrc location=<&jE 7 7 1 JL®D URI> name=source ¥
| queue ! rtph264depay ! vpudec | queue ! waylandsink source. ! queue ¥
I rtpmpdgdepay | aacparse | beepdec | autoaudiosink

9.154 RTSP A NU—Z Y/ DB4(BEHD)

[container ~1#f gst-launch-1.0 rtspsrc location=<EjiE 7 7 1 JL D URI> ¥
I queue ! rtph264depay ! vpudec ! queue ! waylandsink

[ 9.155 RTSP 2 kY —= v &/ OEL(BERL)
9.4.6. USB h X SH5 DERIRZERTI S

GStreamer @ v4l2src TL XY K&{ES Z & T, V4L2(Video for Linux 2) /N1 X & L TEEZ
NTWBEAXTTNAZANSHRZIRE TEEXT, EOT/N\NA ANSHMERZEIST 2hd. v4l2src T
LAY R®D device ZANXT A ICTNART7AMINBZIRBEIT D IETEETEFT, UVC i USB
AASHREEERRIC v4I2src TIRS CEMTEZDT, I TIEUSB IXTHSDIRRERRT 5%
THERULE D,

MZT, AXZOMICIYA 7 BERLTWT, ARICYAIINSODBEFLENITZHBEDHEHERLT
WET, EIFHIFDTI/INA X7 74 )L /dev/videol DEBHY. #itiEHY + XTH 3 width ¥ height D&
IRTIIREBICL > TERDARENHD I DT, BEZEFELTLZEW, £, /dev/v4l/by-id
FA LIV RMNUDTIC, HEHRLTWEAXSTEZD[ W /dev/videoN ANDY VR w2 UV INHDET
DT, TINAREUVLTENZIEEIT DI EHHETT,

[container ~1# gst-launch-1.0 v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥
I waylandsink window-width=640 window-height=480 pulsesrc ¥
I audio/x-raw, rate=44100, channels=2 | autoaudiosink

9.156 USB WA SH5 DIRERFR(BEH 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

£19.157 USB /1 X 55 DBMRRR (B L)
9.4.7. USB WA ZH5 DR Z FE T 5

GStreamer @ v4l2src TL XY h%&ES 2 & T, V4L2(Video for Linux 2) /N1 X & L TEREX
NTWBAXTTNAZIADSMERZEISTEEXT T, EDT/INA ANSERZEIS T 2H (. v4l2src T
LXYM®D device ZANRTAICTNA AT 7AIRAZIBEIT S ETEETEXI, UVC Wi USB
AXTHRELHRERIC v4l2src TI/RS CEMNTEBZD T, T T USB AXSTHSDOMERE T 71 )L
RETD2ETHE., MEERRUBDSERICT 71 IILNRET 2ETHERLET,
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AT AXZOMICRAT7BEHRL W, RERORFELARBICIYIINSDERFDH MP3 ATy
I—RUTRETZHEDOHHRLUTVWET, ETHFRDT/INAC X7 71 )L /dev/videol DI, it
BT+ X TH3 width ¥ height DIEIRET I IRBICK > TEBDAREENHBDETIT DT, BEEE
LTLfea W, /ey /dev/val/by-id 7« L7 MY DTIT, #HiELUTWSAXZZDRWz /dev/videoN
ANDYVRIY I INRBEDEITDT, TINAREUVLTENEIBEIT DI EHAEETT,

INA TS A VSIERFIC EOS A RV M ZHRITT 5L SIT, gst-launch-1.0 YV Ric-e A 7Y 3> %
FIFTWET, TVA—RZKTISIclE. Ctrl-C T gst-launch-1.0 A¥ Y RZEFEIELTL I L,

9.4.7.1. H264/AVC TH#RETI %

VPU T/\—R7Tx7IT>O—RKR%4T5 GStreamer TL X k& U T vpuenc_h264 ZE> 2 &ENT
=F9,

[container ~“1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

I queue ! vpuenc_h264 | h264parse | queue ! mux. pulsesrc ¥

I audio/x-raw, rate=44100, channels=2 | lamemp3enc ! queue ¥

I mux. gtmux name=mux ! filesink location=./output.mp4

9.158 USB T X 5H5 DR H.264 THRE(FEH 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

9.159 USB T X 55 DiRRZ H.264 THRE (BFAR L)
- RN EFEZRFICTS

[container “1#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥

I video/x-raw, width=640, height=480, framerate=30/1 ¥

I tee name=t1 | queue ! vpuenc_h264 | h264parse | queue ! mux. pulsesrc ¥

| tee name=t2 | audio/x-raw, rate=44100, channels=2 | lamemp3enc | queue ¥

I mux. gtmux name=mux ! filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480 t2. | queue ! autoaudiosink

9.160 USB WX ZH 5 DRGZERRLIBMS H264 THRE(FFHD)

[container ~J#f gst-launch-1.0 -e v4l2src device=/dev/videol ¥
I video/x-raw, width=640, height=480, framerate=30/1 ¥

| tee name=t1 | queue ! vpuenc_h264 | h264parse | queue ¥

I gtmux | filesink location=./output.mp4 t1. | queue ¥

I waylandsink window-width=640 window-height=480

9.161 USB h X S H' 5 DMRRZERRULABHS H.264 THRE(FFRL)
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9.4.8. Video Processing Unit(VPU)
9.4.8.1. Video Processing Unit & &

Video Processing Unit(IXT. VPU) & iMX 8M Plus [cE&EIh T\, BEOI>YI—K/F
J—RAOAEBERO7OEYYTY, BEODIYI—R/FI—RLEBE. YATLICEBREEZENNTZIEN
%<, X1 CPU TUE.RTS VAT LAREKDNT A=YV ANMETULE T, VPU 2fIHT R &
;;f?L@WG)/Ww—vyx%%ta“: ERL, BBEOIYI—R/FA—RUBZTSIENTE

VPU B L TWS 74— Y NI TDED TY,

- FA=FT=PHIELTVNE T A =TV
. H.264/AVC
. VP8
. VP9

S IVA=IHMIGELTVNE T A=Y
. H.264/AVC

9.4.8.2. VPU D%k
- H264/AVC F3—%'—

% 9.5 H264/AVC 71—% — {4k

Profile High. Main. Baseline
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
. VP8 FO—%—
7 9.6 VP8 7O —% — 1%
Profile -
Min resolution 48x48
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 60 Mbps
- VP9 FO—%—
# 9.7 VP9 7O —4% — 4
Profile Profile O, 2
Min resolution 72x72
Max resolution 1920x1080
Frame rate 60 fps
Bitrate 100 Mbps

- H264/AVC T>1—%—
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& 9.8 H264/AVC T 1—4%—#

Profiles

Baseline. Main. High. High 10

Maximum Luma pixel sample rate

1920x1080 @ 60 fps

Slices

I, P and B slices

Frame Types

Progressive

Entropy encoding

CABAC. CAVLC

Error resilience

Slices

Maximum MV range

Horizontal (P slice) in pixels: +/-139
Horizontal (B slice) in pixels: +/-75
Vertical (P or B slice) in pixels:

- Config1: +/-13 (planned)
- Config2: +/-21

- Config3: +/-29 (planned)
- Config4: +/-45 (planned)
- Configh: +/-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

9.5. Armadilo DYV 7 kU 7ZEILRT S

z zTld. Armadillo-X2 TERTZY I RI T FOLILRAEEFBLET,

9.5.1. 7—hO—%—%ZEILRT 3

22Tk, Armadillo-X2 B D7 —hO—45—A A=Y %) RIT B AEEZHBELE T,
1. T—hO—F—DEILREBEBIY T — I DA Y X ~—)L

ROANY RZETLED,

compi ler

[PC 1% sudo apt install build-essential git wget gcc-aarch64-Llinux-gnu libgcc—*-dev-arm64-
cross bison flex zliblg-dev bash python3-pycryptodome python3-pyelftools device-tree-

2. V—XAO—ROEUS

(et
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Armadillo-X2 7— k O—%"— [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/boot-loader] N5 T7—hO—%— YV —X,; 7 74) (imx-boot-
[VERSION].tar.gz) Z XD &L SIcF 7 >O0—RUFET,

[PC 1% wget https://download.atmark-techno. com/armadil Lo-x2/boot loader/imx—boot-
[VERSION]. tar. gz

[PC ~1$ tar xf imx-boot-[VERSION]. tar.gz
[PC "1% cd imx-boot-[VERSION]

3. EILR

ROARY RERTLED,

[PC ~/imx-boot-[VERSION]]$ make imx-boot armadillo x2

: (HBg)

Second Loader IMAGE:

sld header off 0x58000

sld csf off 0x59020

sld hab block: 0x401fcdcd 0x58000 0x1020

make[1]: &4 L% M) ’/home/atmark/imx-boot-[VERSION]/imx-mkimage’ M SHFT
cp imx-mkimage/iMX8M/flash.bin imx-boot armadillo x2

MHOTOEIL RDIFA, iMX 8M Plus ICBERT 7 —LD £ 7D EULANDRBZRH SN &
¥ ARZHERO L. ARLTIHRALLE WL, @

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
: (BB8)

Do you accept the EULA you just read? (y/N)

4. EILRERORER

ROARY RERTLE D,

[PC ~/imx-boot-[VERSION]]$ Lls imx-boot armadillo x2
imx-boot_armadillo x2

9.5.2. Linux 1—xXILZEILRT B

ZZTlE. Armadillo-X2 BT D Linux H—RIA A=V %EILRTZHEEFHBALET,

PIZR—ZF—TR—I%ED &, BER—VICARTINESIHDAANTOAY T EBRRINET,
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Armadillo-X2 Tld. EAMICIE Linux H—RILAX—IZE)LRT B0

FEHD F A, 19.5.3. Alpine Linux L— b7 71 ILY AT L%ZEILR

9% OFIEEEHT 22 & T, ZBED Linux H—RILA AXA=ID)L—k
= T7AIWNI AT ALAICHMAMAETENE T,

ZED Linux A—RILAAXA=IE. 7Y NIY—0 770 /HRHET B linux-
at &W5 Alpine Linux BD/\y o —JICEENTWVWET,

HARAZIA XUt Linux h—XILA A=Y %ZFBT 3ICiE. 79.5.3. Alpine
Linux =774 R TL%ZEILRT D) OFIEDOF T, ax2/
packages M5 linux-at-x2@atmark &EEEEHINITZHIBRL. ax2/
resources/boot/ I[CA A=YV ZEEBET 2RENHD T,

1. Linux A—XRILDEI RICRER/INy T—I DAV A=)l

ROAN Y REETLED,

[PC ~1% sudo apt install crossbuild-essential-arm64 bison flex python3-pycryptodome python3-
pyelftools zliblg-dev libssl-dev bc firmware-misc-nonfree firmware-libertas firmware-
atheros wireless-regdb

2. VY—XO—RDEYE

Armadillo-X2 Linux 71— % JL [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/linux-kernel] B™5 TLinux 71—=%JL; 7 74 JL (linux-at-[VERSION].tar) =% >
YO—RULT, XOAYY REETLET,

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

3. F7ANNIAYI«FaL—YarDEHA

ROANY REETLET,

[PC ~/Llinux—-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-Llinux-gnu- x2_defconfig

4, A=AV T4Fa2L—Y3VDEE

ROARYRER{TUES, —XIWL AV T74F2L—Y a3 VB EZTOLRWVGSIEZDFIE
ERETY,

[PC ~1$ make ARCH=arm64 CROSS COMPILE=aarch64-linux-gnu- menuconfig

OAVY RERFTIZEN—RINAY T4 FaL—Ya VEEEANKRSINET, A—FR/LOY
J4F¥a2l—YarvaZEE, "Exit"%Z®EIR L T Do you wish to save your new kernel
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5.

configuration? (Press <ESC><ESC> to continue kernel configuration.); T"Yes"& L. 11—

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 --->
[ ]Virtualization --——-
—-%- ARM64 Accelerated Cryptographic Algorithms --—->
General architecture-dependent options --->
[%] Enable loadable module support --->
[*] Enable the block layer --—->
10 Schedulers --->
Executable file formats --—->
Memory Management options --—->
[*] Networking support -—->
Device Drivers --—-)>
File systems --—->
Security options --->
-%- Cryptographic API -—-—->
Library routines --->
Kernel hacking --->

<{Select> < Exit > < Help > < Save > < Load >

1
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
1
|
|

Linux Kernel Configuration XZ a2 —T"/'"*—%#T9 % &,
A—FXINAYTA4Fa2L—2aVDRRETSIENTEEXT,
A=AV T74Fa2L—yavoorRILEAD—E)EAAL
= T'OK"Z#IRT B &, FR—HI 2 VNIL&aZzFOA—XILOY
J4FX¥aLl—yarvDBERNM—EBEINET,

EILR
ROAXY R EETULED,

[PC ~/Llinux-[VERSION]]$ make ARCH=arm64 CROSS COMPILE=aarch64-Llinux-gnu- -j5
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6. EILREROHER

ROOANY RZETLXEI,

[PC ~/Llinux-[VERSION]]$ Ls arch/arm64/boot/Image

arch/arm64/boot/Image

[PC ~/Llinux-[VERSION]I$ Ls arch/arm64/boot/dts/freescale/armadillo *.dtb
arch/arm64/boot/dts/freescale/armadillo iotg g4-nousb.dtb
arch/arm64/boot/dts/freescale/armadillo iotg g4.dtb

BIELET, 2Dfzsd. T9.10. Device Tree ZEh XYY A X9 %
¥ 9.104. DTS overlays €&k 2 HAYY A X TH
armadillo_iotg_g4- "5 F 2 dtb ZFAL XTI,

/ Armadillo-X2 (& Armadillo-loT “— k> x4 G4 £EAU DTB T

ZOEFIE. RAM ElcA—kahnfc DTB 27 —hA—5—HYE
EY92TETRREINTVET,

9.5.3. Alpine Linux L= 771 IL>RTL%ZEILRT S

Z Z Tl alpine/build-rootfs Zf# > T, Alpine Linux L— k7 71 LY AT L% BET 2 HE%H
BBLET,

alpine/build-rootfs (& PC T&1EL T3 Linux £ T Armadillo-X2 Fi® aarch64 7—F% 77 F v I
XS U7 Alpine LInux L— R 7 7MLV AT LZBEITZENTESZY—ILTT,

9.5.3.1. 77 ALk ® Alpine Linux L— 7 71 LY AT L% EBET S

1.

W—=hT77A4INIYRFTLDOEI RICRHER Podman D1 > X ~k—JL

ROAX Y REETULED,

[PC 1% sudo apt install podman btrfs-progs xxhash

alpine/build-rootfs ® AF

Armadillo-X2 F#HRB"Y — Il [https://armadillo.atmark-techno.com/resources/software/
armadillo-x2/tools] iS5 TAlpine Linux L— k7 71 LY RFLEILRY =)Ly 7 7L (build-
rootfs-[VERSION].tar.gz) ZXD&LSICF¥F T >YO—RUEY,

[PC “/1% wget https://download. atmark-techno.com/armadillo-x2/tool/build-rootfs-
latest. tar.gz

[PC ~/1$ tar xf build-rootfs-latest. tar.gz

[PC ~/]$ cd build-rootfs-[VERSION]

EILR

ROIANY RZETLEI,
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Ny T —=I%A 25T —%y N EDSEIET B HEREREICKTFLRID. ELRICEEIDD

D&EI,

. (BR)

“rW-r--r-—-

[PC ~/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’

> Creating rootfs archive
1 root root 231700480 Nov 26 07:18 rootfs. tar
ERROR: No such package: .make-alpine-make-rootfs

footprint[byte]
229904000

tarball[byte] packages
74942331 alpine-base coreutils chrony ... (&Bg)

done.

4. EILREROHER

/
/
/

EJL RO OZIC T2 —"ERROR: No such package: .make-
alpine-make-rootfs"MHTWERITH. EBFTHHAS DAY
t—IDfce. BEIEHD IR A,

D —RFFIC/NN—=Y g3 VICHAFZEEOH < RWE EE --release =
FIEUTEML TLEE W,

ERDNRA, 771 ATHRRZHNTZIEHTEXT,

[PC ~/build-rootfs-[VERSION]I$ ./build rootfs.sh “/alpine. tar.gz
: (B®)

[PC ~/build-rootfs-[VERSION]]$ Ls ~/alpine. tar.gz
“/alpine. tar. gz

ROAXY REETULED,

[PC ~/build-rootfs-[VERSION]]$ Ls *tar.zst
baseos-x2-[VERSION]. tar. zst
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9.5.3.2. Alpine Linux L= c 7 71V AT LZHAINAXT S

alpine/build-rootfs 7« L7 KU ETICH D ax2 T« LIZRNIUUTOT77A4ILEZEEL.
build_rootfs.sh #E{79 22T W=7 7AWV ATLENRAIRAXTEZIENTEZXT,

- install

- resources/ T4 LV NVARDT7 7A4IL%E. IW—KT7AILVATLICAVAN=ILT BIHD
A7 YUK

.- resources/
=R TFANVRATLICAVYAN=ITZT 7 I EBAIET« LT K
- packages
=R TFPAIINIATLICAVAN=ILT /NNy T—I D) X K
- fixup
NNy T=IDA VA=) ER install AT U 7K DRICETESNDEZAXT U T H
- T7AI/T« LT NI EEBINT B

ax2/resources/ U TFICEBU 7 7AILPT« L7 NVIF., ZOFEFIL—NT77AMILVATLDE
TlcaE—hZxzJI, 74 KTIE UD & GID (i root. /\—X w3 vk 07447« L 7 k
DigElE 0755) & h £,

ax2/install %E{l’zIEE“% ET. 774D UID. GID, /{—Z= //3 VEBBEITLIENTEEXT,
UID. GID ZZ&E 9 %i55d chown, N\—X v ¥ 3 YZzZET35EIE chmod ZFAL TS LY,

- Ny T—V%EET D

ax2/packages ZEE I D ET, =T F7FAINIRTLICA VAN =ILTBZNNYT—I & HRY
NAXTBDIENTEET,

Ny T—=IZFE117IC 1 DBEL ZENTEXT, Ny T —I%(d Armadillo ET"apk add"dD5|#ic

B5Z35EDTEBEVWVWERITREL TSV, Rofc/\y T —IRBZRELVIHBEIE. L—hT 7
AW ATLDEILRICEKBULET,

/ FARTER/NY T =Y FUTDOR—ITREITDIENTERT,

Alpine Linux Packages https://pkgs.alpinelinux.org/packages

Alpine Linux L— K7 74 I)LY A7 LfER U 7z Armadillo THERXRT % 2
EHTEFT,

[armadillo “J# apk Llist *rubyx

ruby-rmagick-4.1.2-r1 armhf {ruby-rmagick} (MIT)
ruby-concurrent-ruby-ext-1.1.6-r1 armhf {ruby-concurrent-ruby} (MIT)
ruby-net-telnet-2.7.2-r3 armhf {ruby} (Ruby AND BSD-2-Clause AND MIT)
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(B8

ruby-mustache-1.1.1-r3 armhf {ruby-mustache} (MIT)
ruby-nokogiri-1.10.10-r@ armhf {ruby-nokogiri} (MIT)

9.6. SD 7— h D5EH

ARETIE, microSD h— KA SEELE (LU 'SD 7—h,) &EXREULEI)IZ2FIEERLET, SD
T—hZEBETBE. MicroSD H—RZEDEZDCETIVRTLAAAXR—IEZEEITZIENTEE
o REICRTFIEZETIT 2HICiF. BED 8Gbyte U ED microSD h— Rz BEULFE T,

SD 7—hZfTofcimza. 7—hA—F—DKREIE microSD 1— K (ZfR
FSnEd,

=

9.6.1. 7— T+ XU DYEBX
1. T7=FTFo4RVAX=IDEILRUVLET
r9.5.3. Alpine Linux L— 7 7MILY AT LAZEILRT S, THEINWTWEY—IAVYY—
alpine/build-rootfs [c% % X2 Y 7~ build_image & 19.5.1. 7—hO—4%—%ZEILRT D,
TEJILR U7 imx-boot armadillo x2 ZFAHL X,

VPU ¥ NPU AT %%BEIE. 78.3. VPU ¥ NPU ZEAI %, THEUL imx_lib.img
HHEAADETT,

[PC ~/build-rootfs-[VERSION]]$ sudo ./build image.sh ¥
--boot ~/imx-boot-[VERSION]/imx-boot armadillo x2 ¥
——firmware ~/at-imxlibpackage/imx_Llib. img

D (&)

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

baseos-x2-[VERSION]. img

W

2. ATDE IC microSD h—RFZ#EHRLE I, FU I 1422 MO AURBET /N XADER) =
ZlIcLTLIEE W,

3. microSD H— RODFINA REG%=ERULET

[ATDE ~]$ Lls /dev/sd?

/dev/sda /dev/sdb

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

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

1 (&)

4. microSD h—RHMRN¥ TV R TWBiGE, 7NV NULEY,
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[ATDE ~]$ mount

1 (HB%)

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

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

[ATDE ~]$ sudo umount /dev/sdbl

X 9.162 BEIV YUY &l microSD h—RDOFIO YV b

5, 7=rTARTAA—IDEZIAH

[PC ~1% sudo dd if="/build-rootfs-[VERSION]/baseos-x2-[VERSION]. img ¥
of=/dev/sdb bs=1M oflag=direct status=progress

microSD 1— R DHREICEH LD XIH. ESIAHAICIZ 5 PREHLND XT,

microSD A—RD/X—F 4« 3 VIBRIZRD LS ICHE>TWET,

%% 9.9 microSD 11— RD/X\—F 1 ¥ 3 VK

= AN A7y hk B X B
5‘_
“q
4
3
>
- 0 10MiB J—hO—%—
1 10MiB 300MiB ABZ7y77F—hDABRN—T1¥3Y
2 310MiB 300MiB AB7Yy7TF—hOBE/N—T13Y
3 610MiB 50MiB OJAN—FT1>3Y>
4 660MiB 200MiB 77—LUz7
5 860MiB %D 77V r—=vavRAN=T14¥ar

gdisk THRT 2 ERDESICHD £T,

[PC ~]$ sudo gdisk -l /dev/mmcblk0
GPT fdisk (gdisk) version 1.0.8

Partition table scan:
MBR: protective
BSD: not present
APM: not present
GPT: present

Found valid GPT with protective MBR; using GPT.

Disk /dev/mmcblk@: 15319040 sectors, 7.3 GiB

Sector size (logical/physical): 512/512 bytes

Disk identifier (GUID): 309AD967-470D-4FB2-835E-7963578102A4
Partition table holds up to 128 entries

Main partition table begins at sector 2 and ends at sector 33
First usable sector is 34, last usable sector is 15319006
Partitions will be aligned on 2048-sector boundaries
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Total free space is 20446 sectors (10.0 MiB)

Number Start (sector) End (sector) Size Code Name
1 20480 634879 300.0 MiB 8300 rootfs 0
2 634880 1249279 300.0 MiB 8300 rootfs 1
3 1249280 1351679 50.0 MiB 8300 Llogs
4 1351680 1761279 200.0 MiB 8300 firm
5 1761280 15319006 6.5 GiB 8300 app

9.6.2. SD 77—k D17
'9.6.1. 7— R T« RV DR THERUIET— b T4 R0 SRET 3HEEHALET,

1. Armadillo-X2 I[CERZH’RAT BRI, T— T 1 X7%Z CONI(SD A5 —T7 z—X)ICEAL

£Y, Ffeo P1Iv =%y 3—KMSDT—MCRE)LET,
2. BRZEALEY,

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 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
Qut: serial
Err: serial
BuildInfo:

- ATF e26bfd0
- U-Boot 2020.04-at11

reset cause: normal reboot

switch to partitions #0, OK

mmc1 is current device

flash target is MMC:1

Net:

Warning: ethernet@30be0000 using MAC address from ROM
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eth0: 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. J—hFARUEDLinux h—XILEEREILE I,

u-boot=> boot

9.7. Armadillo ®Y 7 k> = 7 O#IHRk

microSD 11— RZ{#EAL. Armadillo Base OS O#H{tZ{TZ £ 9,

HEALZET>TH, Z77—L 77 /=T 1 ¥ 3 v (mmcblk2p4) lxZEE

INFEBTA, BENRLONDIGERE., 77—LT7 75U IWE

&. FEikLTths 18.3. VPU ¥ NPU #ERET 3, #5EICLTHD
= —EEEAHLTLEIN,

90.71. A YA KN=ILT 1« XU DIEBL
A VRAN—ILT 4 R EZODBENBDET

B YA N=ILT 4 XY, Armadillo-X2 4 YA M —=ILT 4 AT A4 XA =3 [https://
armadillo.atmark-techno.com/resources/software/armadillo-x2/disc-image] C &% 2 1Z2Z 0
4)(_:/\\1“3-0

- FEENTET U Armadillo-X2 #0 0—>9 3D A YA N—=ILT 4 X,
9.7.1.1. F1HbA Y A M—ILT 1« XU DIERK
1. 512 MB Bl E®D microSD h—RKRZBEEL TLZE L,

2. BEDA VAN =T RIVA A=V %ERT DEEIE. Armadillo-X2 1 VA ~=ILF7T 1 XD
4 X — 3 [https://armadillo.atmark-techno.com/resources/software/armadillo-x2/disc-
image] 5 TArmadillo Base OS; Z4%U>A—R LTS,

'9.5. Armadillo DV 7 kU x7ZEILRT %) TEILRULcAX—IZERLTA VA=)
T4 R ZFBR U Ic WG, UTOOYY RZERITLT A YAM—ILTARITAX—=I %
BULTLIEE W,

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

: (EB8)

[ATDE ~/build-rootfs-[VERSION]]$ ls 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
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OX Y ROETNRET I B &, baseos-x2-[VERSION]-installer.img & WS 7 71 JLAMER S 11

TWEITDT, ZES5EZFERLTLEET W,

3. ATDE [ microSD h—RZ#E#HELXI. FUIE 422 WOAURIRET /N RDER) 25

ZlCLTLIEE W,
4. microSD h— ROFINA REG%=ERBULET

[ATDE ~J$ Lls /dev/sd?

/dev/sda /dev/sdb

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

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

: (BER)

5. microSD A—RHBNY TV hEnTWBHEE, 7YXV MULET,

[ATDE ~]$ mount
: (EB8)
/dev/sdb1 on /media/52E6-5897 type ext2

=utf8, shortname=mixed, showexec, utf8, flush, errors=remount-ro, uhe lper=udisks)
[ATDE ~]$ sudo umount /dev/sdb]l

(rw, nosuid, nodev, relatime, uid=1000, gid=1000, fmask=0022, dmask=0077, codepage=cp437, iocharset

6. ¥yo>O—RUEZ7AIEERU. img 7 7 J)L% microSD 1—RICEZRAATL I,

Linux PC ®B&. ULTOLSIC microSD I— RICEZAL 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

Ffc. Windows OFBE, TIXTAO—F—FTZip 77415 img 77 IILZEDH U,

'Win32 Disk Imager) 7% E%ZHEAL T microSD I—RICEZRAD I EMNTEXT,
90.7.1.2. BHEHMET Uiz Armadillo 27 0—>9 24 YA M=ILT 1 XU DIEEK

1. microSD 11— RZBAELTLREE W, Armadillo-X2 A YA R—)LENTBY 7 o 7% ]

E—ULERITDT. HBAICK>TECB ULDH—RHBRETT,

2. WEMEA Y AR—IT 4RI ZNR—RELXIDT, M9.7.1.1. LA Y A M —=ILT« X7 DIE
B TEIRULESD h—RZFERTEEITH. AESNTOLRIFNIEIRORT v 7 THERIIC

ForvA—REnxd,

3. abos-ctrl make-installer ZE{TLTLLEET 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

Download base SD card image from https://armadillo.atmark-techno.com (T200MB) ? [y/N]
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% Total % Received % Xferd Average Speed Time Time Time Curr
Dload Upload Total Spent Left Spee

% Total % Received % Xferd Average Speed Time Time Time Curr
Dload Upload Total Spent Left Spee

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

42140 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
42140 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.

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/mmcblkl1pl is now 15547884 (1k) blocks Llong.

Currently booted on /dev/mmcblk2p1

Copying boot image

Copying rootfs

301989888 bytes (302 MB, 288 MiB) copied, 10 s, 30.1 MB/s
300+0 records in

300+0 records out

314572800 bytes (315 MB, 300 MiB) copied, 10.3915 s, 30.3 MB/s
Copying /opt/firmware filesystem

Copying appfs

At subvol app/snapshots/volumes

At subvol app/snapshots/boot volumes

At subvol app/snapshots/boot containers storage

Cleaning up and syncing changes to disk...

Installer updated successfully!

ent
d

100 167M 100 167M 0 0 104M 0 0:00:01 0:00:01 ——:——:—— 104M

ent
d

100 70 100 70 0 0 1441 0 —-:-—:1—— ——i——1-— ——:1-—:1—— 1458

Q72. AVAM—=IT 1 RV ZERBT S
1. JPT1 v v/)X\—%23—K(SD 7—KICEE) L. microSD #1— K% CONI1 c
2. BREBATDEE, 1 DRBETeMMC OY 7 7z 7OEBEAZET LET,

BALET,
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3. ETIZEEBREMNUINKT(LEDS AVEKT. 3> —JLIC reboot: Power down HYFRIR).
4., FREROAL. FEWTIPT Y+ /8—& microSD A—REZHA L TLIEE W,
5. TO#MULEFH>THESBUOERZAND &, YEEEHFERUREICRD X,

9.8. Armadilo Y 7 Dz 727V TT—r9 3B

Armadillo-X2 Tid. Fi% - 8LE - BRZFNZNICBEULREROY 7 N9 2 77y 77— N A EE AR
LTWET, RETIH. ZNZNOYINIz P77y ITF—RAEICDODWTEHBLED,

VIND 77y 7TF—hERRITBHY T U 7OMELMHALR. AECOVWTE M2. VYT kD ”r
fttr) Z2RUTLLES W,

9.8.1.SWU M X—Y & &

Armadillo Base OS TV 7 h Dz 7 7y 77— RhDHIC OS PIAVTFHEEENT S/ lc SWU
EWSAAXA=IFERZFEWNET,

SWU « X — ¥ (& swupdate (https://sbabic.github.io/swupdate/swupdate.html) (I & o T
Armadillo Base OS ETHREEE 1 Y A M —ILDERTENE T, SWU 1 X—I% Armadillo ICERET %
e DHEF. AEPIRKRICEDLETRABAEZAELTVWET, AIZIE. USB XEYUNSHEHEIS,
DT —N—m5F T O0—RF 3, hawkBit EWS Web 77U —y 3V EESRETT,
9.8.2. SWU 4 X—Y DERL

SWU 4 X—I DERKICIE. mkswu EWSY—)LEFEWNET,

mkswu ICEEND nkswu ZETIDE. Py IT—MRRON—I 3 VEDBERZLEH L T . desc
T7AINICEFENDIMBRZIBRETUTAA=IZED LITET,

FULKIE T9.85. mkswu D desc 771y #SEICLTLIEEL,
1. mkswu OEE

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

AVAN=IVEHFDBEF. UTOAVY RERITURARNDEHRZIT>TLIEE W,

[ATDE ~]$ sudo apt update &% sudo apt upgrade

git DNN=I a7y ITF—KTS2HE. mkswu —-import T
EMfE->TWedy 740 %#0—RULTLEE W,

[ATDE ~/swupdate-mkimage]$ mkswu —-import

AV T4 0774 EEFHFLZE LK : /home/atmark/swupdate-mkimage/
mkswu, conf

/home/atmark/swupdate-mkimage/mkswu.conf @AV T4 T T 7A4ILEFE
D%

/home/atmark/mkswu ICOE—LZ T,
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mkdir: 74 L2 K1) ’/home/atmark/mkswu’ Z{ERK L E 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 @AV 74 774 )L %
/home/atmark/mkswu/mkswu. conf (CJE—L F L 7=,

mkswu TA A—JEREALTHSREIDT A LI M) EBELTLEIL,

=

2. BUICTSHTE

Ka

mkswu --init ZR{TU TRVPRIIDESIAHADA A—IZERLE T, FFET HHIE. swu
N T—V BRI BDICERLET,

BEICAFIEZT>-TWBIEES, BEYILZ Y 77— MEEETSHRBIIHD EFEA. BEF vV
77—~z 5BICIE. Armadillo [CEEE U AR ICTINT 2WMER T Y 77— M Z2iTWWX
IDOT., 9.85 mkswu @ desc 7710y ZESEICLTLEE WL,

[ATDE ~1$ mkswu —-init

mkdir: &4 L2 K1Y ’/home/atmark/mkswu’ % {ER L £ L 7=

AV 747774 %EEHLFE LK : /home/atmark/mkswu/mkswu. cont
SEBRZ D Common name & A1 LT < 72X \v: [COMMON NAME] @
SREDRD/ZT— REAACES W (4-1024 75) O
SFERZDHED/NR T — K (FEER)

Generating an EC private key

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

Ty TF— M A—VEBESELETH? Vy) O

Ty RT—050 )R LA XA —SEA VR M—LARICLETH? (V/n) O

root 82 7—K: @

root /X277 — R (FEER)

atmark 1—HD/RART— R (ZOBPAETAY Y hEOv o LET) : O

atmark T1—HD/R2T7— K (FER) :

Base0S 4 X — M armadi L lo. atmark-techno. com H—/N—HSDBEET Y TF— M ETFWVWETH?
/N @

/home/atmark/mkswu/initial setup.swu Z{ER L £ L7,

”/home/atmark/mkswu/initial setup.swu” ZFDFEFI I ENTEETA
EV2—IEEMLTA A=V 5 BEERTZHBEIIROIATY RTHER LTIV :
mkswu ”/home/atmark/mkswu/initial_setup.desc” [fttdD.desc 7 7 1 JL]

AVAN=IEIE, COT14L I M) EHBRLAEVWEIISERELTLEIN,
BAELD EFHIART Y TT—MIF/INA AD /etc/swupdate. pem
BBEELRVWEA VAN —ILTERARY ET,

[ATDE ~J$ ls ~/mkswu
initial setup.desc initial setup.swu mkswu.conf

swupdate. aes-key swupdate. key swupdate. pem 0

@ COMMON_NAME [CIZEERA#ED Tcommon name) & U TEHPEENONS LS RIE
BO&EMZ AN LTS,
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O 90600 OO0

(8]

AR ZERE T 2/ R T L —XZ 2EBANLET,

swu M X—YERZEBET ZHEEIC Tyy ZANDULET, F#EMliE 9.8.8. SWUpdate &
ESLICDWVWT) ZBFICL TS W,

PYNI—=U0F0 /D7 vTITF—rE2AVAN=I)LUEBEWERIE Tn) ZAHNULET,
root /XX T7—RK%Z 2EBAHNLET,

atmark 21— —0O/XAT7—RKZ 2B AANLXT, @MHAHNLEBWNGESIFI——20Ov Y
ULET.

HE7Z Y 77— RN ZBPOXEXTEHAXT, 22T Ty ZAND & EHNIICT v hY—
D70/ DY—=NR=5TF7yTT7—NDEHEZHEZE L. BBNICA Y AM—=ILLET,

ERR LT 7 71 ILZfER UL E T, "swupdate.aes-key,) (FRESILDHBEICDMERTNET,

CDAA=IEHEA VYA N—ILHOEZEZFE > T, ERUEHEEI - —D/IAT—R%ZH
EFEULET,

A VAN=I)EICOAY T 47D nkswu, conf EFED  swupdate. * ZR< SHVWESICLTLIEE L,

CDAAXA=IICMMDEEEANNET T, 1D /usr/share/mkswu/

examples/ LU MYUlCHB.desc 7 71 JLF 19.8.5. mkswu

D desc 770y ZSEICLT, LTOHIDLSICEU swu I
= W< DhD.desc ZHMAHE T,

Bl Z (£, openssh #EMICLET,

[ATDE ~/mkswul$ cp -rv /usr/share/mkswu/examples/enable sshdx .
: (HB8)
" /usr/share/mkswu/examp les/enable_sshd/root/. ssh/
authorized keys’

-> 7 ./enable_sshd/root/. ssh/authorized keys’
" Jusr/share/mkswu/examp les/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#AIAHFE L7,
initial setup.swu Z{ERL F L7z,

3. AX=IDAVAr—=)

M983. A X=IDA VA=) ZBEIC, FRUcAX—=IZA VA R=)LLTLREE W,

4. REUEDT v 77—k

REIUED T v 77— MMIVERR U TZEERRSE = F A U T Armadillo-X2 @ SWU 4 X —I & 1ERR L
£,

.desc 771 ILDORBIL /usr/share/mkswu/examples/ DT« L2 kU 19.85. mkswu @ desc
774y ZSEICLTLIEE W,
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9.83. A A=IDAVAL—IL
A A=V BEAVAN—ILT BFEE U TUTIRTT & SBHENB D ET,
- USBXEU @ SD A—RNSOBEBT VA ~—)L

Armadillo-X2 I USB XEY ¥R d 2 BEMNICT Yy 77— DB EDFT, 7V 77— MNRT
#IC Armadillo-X2 ISEEITHIEE UL E T,

USBXEUPSDAH—RZVviat b L< @ ext4 ERXTT7A—< v b U tEBLTcswu DT 711
2T LNV ZESTICEEBEL TS L,

ATDE £TUSB XE"Y /microSD h— RD/\—F « > a3 v =ER -
TA—=~NXv NTBHE

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

[ATDE ~/mkswul$ df -h

Filesystem Size Used Avail Use% Mounted on
1 (&)
/dev/sdal 156G 5.6G 9.1G 39% /media/USBDRIVE ‘]

[ATDE ~/mkswul$ cp initial setup.swu /media/USBDRIVE/ 9
[ATDE ~/mkswul$ umount /media/USBDRIVE ©

USBAXEUNYTY RESNTWEIBFZEERLE I,
774N EIE—-UEI,

/media/USBDRIVE Z7 YO Y hUET, OIVY RKETRICUSBXEUZROAL T
SO

00

I Z—0iFE. /var/log/message ICRESINET, FIZIE. T2V —ILTHRADERE > e X —
VDIZ—ERRULEXT :

[armadillo ~I# 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 0
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 THEIMNEE-SXvE—Y,
. NEPEEBEBISAA—I DA YA M=)l (F&)
USB X E YU microSD H— REDHAPREEBDOIL— T L7 M ULSMC swu 1 X— V%R

FUT,. AXA=YDAVAM=ILETVWET, ILI— T LI NJICRETDEBE T Y IT—K
NToNEI DT, /var/log/messages ZHEZRL T ZE LY,
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BUF AR REB Y /dev/mmeblk1pT1 (microSD 1—R) & UL TREINIIBEIC. 1 X—ID
AVAN=ILETSHTT,

[armadillo ~J# mount /dev/mmcblklpl /mnt
[armadillo “]# swupdate —-i /mnt/swu/initial_setup.swu
SWUpdate v5f2d8be-dirty

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

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

[INFO ] : SWUPDATE started : Software Update started !

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

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

Killed

T TN EAA=I DA VA N—)L (FE)

SWUA A=V %D T —N—[C7y7AO—RUT,. A1 X=YDAVAM=ILETVWXT, UT
I&. http://server/initial_setup.swu DA XA —=I %A1 VA M—=)LTBHITT,

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

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

[INFO ] : SWUPDATE running : [main] : Running on AGX4500 Revision at1l

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

[INFO ] : SWUPDATE started : Software Update started !

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

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

Killed

B vy RV Ay YO ¥ ab: AN =) A O N

swupdate-url ZE#CLicS, EENICF v I ULTAYAR=ILLET, UTIEY—EZXDHE
MbETAL IV TDEREDHFITY,

[armadillo ~J# rc-update add swupdate-url ‘,
[armadillo ~J# persist file /etc/runlevels/default/swupdate-url (2
[armadillo ~1f
echo https://download. atmark-techno. com/armadi L lo-x2/image/baseos-x2-latest. swu ¥
> /etc/swupdate.watch (3]
[armadillo “1# echo 'schedule="0 tomorrow”’ > /etc/conf.d/swupdate-url
[armadillo ~J# echo ’rdelay="21600"" >> /etc/conf.d/swupdate-url (4]
[armadillo ~1# persist file /etc/swupdate.watch /etc/conf.d/swupdate-url (5)

© swupdate-url F—EXZBXHUL T,
O Y—EXOBEWMLZEREFELET,
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O A—VDURLZEHRULET, —TSEICAA—IDURLZHRET DI EMNTE, EHITIC
AA—VDURLZRET DI ENTEXT,

O FrvIPAYAMN—IORTI1—ILEZELEFT,
@ ZEURZREZ7MILERELETD,

USBXEUNSDT Y 77—k ERBKIC. O7E/var/log/messages [CIRFESINET,

initial_setup @1 X —I ZERLDFRIC /usr/share/mkswu/examp les/
enable swupdate url.desc ZANDEBMICTBHIENTEEXT,

=

- hawkBit #ERLUBE#1 Y X M=l

hawkBit T Armadillo-X2 #E¥EETEB LTI Y ITF—hTBIENTEEXT, LUTOD 19.84.
hawkBit t—/\—h 5 & ?D Armadillo ICEET %1 #SEICLTLEE 0,

9.8.4. hawkBit Y —/\— 5 E$ D Armadillo ICAL(E T %

hawkBit 4 —/\—%£FIF T 3 Z & TEHD Armadilo DY 7RI 2 FEEEHTT Y IF— RT3 E
ENTEET,

FIEFRDEED T,
1. IVTFRREO%Em

Docker Zf|BB 9 2 & BEICH —/N\N—ZXETE X9, Docker DEfFICDWLWTIE https://
docs.docker.com/get-docker/ ZZ2HR UL T f2E Ly,

Docker D¥fENTELS, BEHICELETCIAY T FDOREZITVWET,
. ATDE OiF&
. apt update && apt install mkswu TRIFTD/N—I 3 Vv ERERL TSI,

- R=MEXHHETY, —HIY VI, TOF2Z2FEALRVEEIE 8080, TLS ZE>
BEIE 443 2R LTSV,

vmware ZE 555 E vmware ® NAT E— ROy N7 —U %2 FERL TWAREYY Y E
T Web —/N\Z#H T % [https://kb.vmware.com/s/article/20069557lang=ja] x—/
HSECLTLEE W,

- IRARPCOIP7Z RLAZEATEWTL LS,
- ATDE B\ DZG

- Armadillo-X2 B ¥ B Y — )L [https://armadillo.atmark-techno.com/resources/
software/armadillo-x2/tools] 5 "Hawkbit docker-compose A7+ =% o >0O—
RUTERULTLEZW, ZDIFE. BUTIT /usr/share/mkswu/hawkbit-compose % & S &
ICEBREDT ALY MY ELTR-TLES W,

- docker W7V EATEBRANR—LPTZ RLAZEZTENWTL LS,
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2. hawkBit —/\—D%E(
/usr/share/mkswu/hawkbit-compose/setup container.sh 257U T, BMICEZ TLIEE LY,
BUFICEER (TLS ZB/RICLEW) TANADZEE. TLS ZBMIC LIcHBEaDHlZRL £,
setup container.sh Z—EE{TULBRIIXT—YDT L7 hUI[C$H S setup container.sh D

V> U&ERTFTLT, - —0DBINEOA TV a3 Vv EEEZTSIEHTEXT, FMIE —-help
HESEICLTLIEE W,

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container. sh
docker-compose DEXET 7 A IL & hawkBit DF—F % EZIRELE TN ? [/home/atmark/hawkbit-

compose] (1)

setup_container.sh ~M!) >~ 2 % /home/atmark/hawkbit-compose IC{EY) 7,
docker H—ERICHEHTEFEFHATL., sudo TEHI—EHLZET,

[sudo] atmark M/SX 7T —K: (2]

OK!

Hawkbit admin user name [admin] (3]

admin 21—H—M/X27—RK: 0

IRAT—REBAALTLLEIL:

EBMOEBATHY Y hOI—H—%—4 (ZBICTBEEMLELA) O

hawkBit @ ldevice] 1—H—%BELETH? (BBHEHEA) [V/n] O

device A—H—D/XAT7—K:

INZAT—RZBAALTLEIL:

hawkBit 0 Imkswu] 1—H—%Z8HLE$H? (swuDF7v FO—KE) [Y/n] @
Y CO—LT Y NOHERESAETA? (VR M—LEREHTE) [V/n] O
mkswu 1—H—@D/XXT—K:

INZAT—RZBAALTLEIWL:

Setup TLS reverse proxy? [y/N] ©

AVTFFDHREHNRT LF L, docker-compose AY Y RTAVTFFDEEATRETT,
/home/atmark/hawkbit-compose/setup container.sh #EBEUEITT B LR TEDLHEATRETT,
hawkBit AV FF+aEBLETA? [v/n] O

Creating network “hawkbit-compose default” with the default driver

Pulling mysql (mysql:5.7)...

1 (&B8)
Creating hawkbit-compose hawkbit 1 ... done
Creating hawkbit-compose mysql 1 ... done

9.163 hawkBit AV 77+ D TLS R LDBE (FRANA) DETHI
OAYFFOAY T4 L—y a3V ETF—IR—ADBAERELE T,
docker MERFEIC K > T sudo NRERIGZEHH D ET,
admin 2—%—01—Y—Z&EZANLET,
admin 21— —D/NAT—RKRZZEAHDLET,
EBMO1—Y—IRERBEICEMTEET,

examp les/hawkbit register.desc T armadillo #&ZF T 2B EICE> THWVWTLEE L,
M 79.8.4.2. SWU T hawkBit #&§x9 %1 ZSZEZICLTLIEE L,

hawkbit push update T7v 77— K% CLI TIKSBAEIE. Y1 ZAHLTLEE W, il
I& <sct.hawkbit_push_update>> ZZ28B L T ZE L\,

O 900000
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hawkbit push update T v 77— KZETIT2HEIE. Y ZAALTLESI L,
CZTR http TTRANDOOAVTFZERTHDT, "Ny OFXETEHFT,
AT+ =EELET, FDEEI R >75 <IP>8080 TF U R HEEICIED T,

6 00

[ATDE ~]$ /usr/share/mkswu/hawkbit-compose/setup container.sh
docker-compose MEXET 7ML & hawkBit DT —H % EZITRTFELEFTH? [/home/atmark/hawkbit-
compose]

setup container.sh ~®M!) >~ % /home/atmark/hawkbit-compose (Z¥EY £9,
docker H—ERICEMTEFTHATL., sudo TEHI—EHLZET,

0K!

Hawkbit admin user name [admin]

admin 1 —%—®M/XA 77— RK:

INZAT—REBAALTLEIL:

IRRAT—RKHI—BLEH A,

admin 21 —4%—@D/XA T —RK:

NRT—REBAALTLIEI

BIMOEBAT AT Y bDI—HY—F—L (TIZTZEEMLEEA)

hawkBit @ ldevice] 1 —H—%&&KL FIH? (BEEHRA) [Y/n]

device A—H—D/XXA7—K:

NRT—REBAALTLIEIL:

hawkBit @ Tmkswu] 2 —H—%F8{FLEFTH? (swu D7y FO—KE) [Y/n]
A—HF—IlAO—WLT7 U NOEREEZEFITH? (A VA M—IEREHI &) [Y/n]
mkswu 1—H—@D/XA T —R:

NRT—REBAALTLIEIL:

Setup TLS reverse proxy? [y/N] y @

lighttpd AEEH T, UN—RTOFVBREEHEESLTVET,

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.
YNR—27OF T DHBEICGEBAZED domain name HANHETT,

ZD domain I XZDFEFEFTNAADNSTIERATEDZZRNICLTL XN,
51 Z 1£. https://hawkbit.domain.tld TF7 4 A L7 5 hawkbit.domain. tld,
https://10.1.1.1 TLAS 10.1.1.1 ICLTLKEI W,

SEBEZ D domain name: 10.1.1.1 ©

SIAZDEWMHRAIEETI2HELHY £, Let’s encrypt 2FRT 2HE.
CDEIFFLWIBRErERINDZETLMEAINAVWDT, 774/ MDIE
DEFICLTHLLZENTEET, Let’s encrypt ZHA LRWIHE.
BECEICHEEEZFH L THIEP’REFELTY,
SREOAMEEEMARIcLET A ? [3650] O

94T NDTLS BRI ARET B72DIC CABNRETY,
BLADT7ANAR (BICT2E054T7 Y IS RisEMcaYEy) 10O
H—N—PEEA VY XY MCT I ERAATEETHNIE, Let’s Encrypt DEFFAE
HERETDHIENTEZY, TISADRAEEZEKRL F T,
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{TT2NEINHY T,
Z M basebd TTYOA— RKRI NI —% examples/hawkbit register.sh @

SSL_CA BASE64 |ICIEET A FIEAHEINE T,

LS@tLS1CRUdJT iBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LekNDQVNHZOF3SUJBZO LVQTBYZOcwcTJF
SFNnampmb@tUZWg3aG laSVVVdONnWU LLb1pJemowRUF3SXcKRXpFUk 1BOEdBMVVFQXd3SUTUQXVN

171



Armadillo-X2 #&~¥ =27 )L Howto

UzR4TGpFdOhoY@5Nak L3TXpJMUTEVXhOVFUQV2h j Tk 16SXdNek L5TURVeApOVFUOV2pBVE1SRXAE
d1LEVLFRRERBZ3hNQzR4TGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXRTNNND LBdOVICKEWSUFC
SDFFREhBN3NOT LFJUD LTd Lh LUNNmW j L2dVVFWkRKMVE2TzV iR LV2RTh4UjUwU LBCLzN lajMzd@VI
NEoKYmZgb296bEpXaEx LSG5SbGZsaHExXVD LKdm5Ta LV6Q LINQ jBHQTFVZERNUVACQ LFBUmMYvSkdT
dkVJek5xZ2JMNQpQamY2VGRpSk 1TEQWZCZO5SWSFNNRUAEQVdnQ LFBUmMYvSkdTdkVJek5xZ2JMNVBq
ZjZUZGLKTURBUEJNT LZIUk1CCkFmOEVCVEFEQVFILO1Bb@dDA3FHUGOOOUJBTUNBMGABTUVVQO LD
Nis3ZzJ LZk1SRXLORVkSWDhDNC8VUEW1UTkKWU LGZHUXVFZ i UEZrS LVOSUFpRUE4bm1VSnVQSF Lz
SHg2N2E r ZFRwSXZ1QmJUSG1KbWd6dU L 3bTJ2RXppRnZRPQo t LSO tLUVORCBDRVJUSUZJQOFURSOt

LS0tCo== @

Let’s encrypt DB FEIXEZETRE L/=WESIC setup_container. sh Z--letsencrypt TEITLTL I,

AVFFDERENRET L L, docker-compose XY RTCAVFFOEENARETT,
/home/atmark/hawkbit-compose/setup container.sh B UETT 2 EEEDETENTRETT,
hawkBit I FF&EEILFEIH? [Y/n]

X 9.164 hawkBit > F7® TLS 3% b OizE DE{THI

Sald TLS #BMICT 2D T, Ty ZAALFET,
lighttpd H—E XN EEEIL TWBBEICEINET, FELRDT, EIELET,

SFRAZ M common name ZA N L TL & W, ATDE DS, R— MEEIT K > TRA K
0) IP7RLATEHRUEIDTZEDFZ RLRAZANUVLET, Let’'s encrypt ZFERAT %55
CIIAEDISF IV AEEERDNS ZA AL TLZE LY,

nﬁﬂﬁiwﬁmﬁﬁﬁsﬁ% SELET, T7AIDNTIE T0OFICE>TWET, Let’s encrypt =
FERT2BRICEEDNTVEREA,

725472 MUTIE X509 BEAE CTRELZ £ 2 Z ENTEXRI N ZDOFITRERL XA,

Let’s encrypt IC & 2FAEAAEZER TE XY, ATDE DFZHEFIANLNS DT 7 L ADEH L L
DT, ZOHFITIEEALEE A

BOZELIFRAZEE/ER LD T, Armadillo ICERBIT I3DHENHNDFEFT, ZDIEEZDE
FWNE 79.8.4.2. SWU T hawkBit #&8%9 51 Z#ZSHBUL TSIV,

00

O 06 ©

3. hawkBit~oO7 1 >~

ER U=V TFICk > T http://<H—/"—@D IP 7 KL 2>:8080 H https://<Hh—/I"—DTF R
LZ2>ICFZ VAT RE, O VEBEERIRRESNET,
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hawkBit Ul - Login X +

O 4 o 10.1.1.1

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,
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Create new Distribution x
Select Type | OS with app(s) v
Name * full update
Version * 1.0.0
Description |

Required Migration Step

Save % Cancel

"Software module" MR+ VS5 FF2ERL U Tz Software # RS wv 2 LT, 1R U7z Distribution

DElckOyZULEY,
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[T Vkushima FRBESE PoC1 FEY. X &8 hawkBit Update Serve X @ swupdste - Software Updste fo. X | 4+
w

< C A RESNTLZLEE | 172.16.2.121:8080/U)/#distributions

Confirm Assignment

9. Rollout Z¥E LTy 77— NZF%BT 3
EROXZa1—h5"Rollout"z %Y v 2 LT, Rollout Management OEEICED £,

1IQVVINLII

Rollout Management

Rollouts
Status | Detalil status Groups | Targets | Actions

Name Distribution set tatt

Rollout3

"+"%# 1) w4 LT Rollout Z{EB L £,
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Create new Rollout

Name * Bugfix Total Targets : 20
| z0in Group 1
Distribution set * full update:1.0.0
Custom Target Filter * | 15 rgets A
Description
Action type *
® & Forced M Soft D Time Forced & Download Only
Start type *
) Manual (e Auto @ Scheduled
umber of Groups Advanced Group definitio
Generate the groups automatically with the specified thresholds.
Number of groups * | 4
Trigger threshold * 50 %
Error threshold * 50 o) % Count
Save x Cancel o

BEH B

Name EEOXFIERELEY,

Distribution Set SeR2MERL U 1z Distribution #2iR U F 9,

Custom Target Filter HR2ERL U = Target Filter Z:8IRUL £ T,

Action Type Ty ITT—RMLEBZEEDLS TSI ZRELET,

Forced/Soft: @& D7 v 77—k - Time Forced: 87
UreBRIETIC 7y 77—k 9% - Download only: %'
YO—ROHTS

Start Type Rollout DE{TZED L S ICHHZIHEHRELET,
Manual: 2 TCFETHIRT 2 - Auto: Target HhH5D/\—
NE— kTR T S - Scheduled: 3R ¥ - 12BN S BAEA
E

10. 7v 77—~ DIREBZHEET S

Rollout Management D EE® Detail Status T. & Rollout D7 v 77—~ DIREZHER TS
£9,

Py TITF—hREEE, PYTIT-IDERICTETI D ERBEICBDETT,

180




Armadillo-X2 #&~¥ =217 )L Howto

9.8.4.1. hawkBit 7 v 77— g% CLlI T{T>

—D2D7 Y TT— K Z2EET BICIF. hawkBit ® Web Ul TRHEGZFIENRWVWDT CLI TITS5Z2&T
MELCRITTERT,

P—N\N—DEREDEFETIE. "mkswuy OI—F—ZERT 2RENHD F£T, fERLL TLRWEEIE
setup container.sh ——add-user mkswu TYEE L TL &L\,

1. hawkbit_push_update MD3E474l

[ATDE ~/mkswul$ Lls enable sshd. swu (1)
enable sshd. swu

[ATDE ~/mkswul$ hawkbit push update —--help
Usage: /usr/bin/hawkbit push update [options] file. swu

rollout creation:
--no-rollout: only upload the file without creating a rollout (9
--new: create new rollout even if there already is an existing one (3
—-—failed: Apply rollout only to nodes that previously failed update ()

post action:
--start: start rollout immediately after creation 6

[ATDE ~/mkswul$ hawkbit push update --start enable sshd. swu (6,
Uploaded (or checked) image extra os.sshd 1 successfully
Created rollout extra os.sshd 1 successfully

Started extra os.sshd 1 successfully

ZOBITIEHSHUDER ST TUWS enable_sshd.swu % hawkBit [C&ESFUE I,

—no-rollout Z{#FSI15&IC SWU % Tdistribution; & U TEEFELET., 7 4L KT rollout
BEERUET, TARNT B TINAZADNEREFRINTWARITNIEL rollout DERBETERBULE T,

FU SWU T rollout ZZE{ERUCBEICTS—HEE T, H5—EERT DIBEEIE —-new &
ﬁj < < 7—(.-: é \l\o

—E rollout Z A% —bk U T, Armadillo TEEULBRICIEFEKEL TN AFZIFITHIGU T
rollout Z1ENE 9,

EE U Tc rollout Z<EITLE T, CDATY 3 VICIFENMDERZF AT 2RLENHD XY,
A =M X TITSRTHITYT, RITHERIE Web Ul TRRENET,

@6 0 © oe

9.8.4.2. SWU T hawkBit Z&ix9 %
TINA ZADEWHEEF. SWU Z—EfE> T armadillo ZEEERIEZ &N TEET,

P—NN—DHREDEFETIL. devicey DI—F—ZERT DIHENH D £9, EBRL TLWRWEEIE
setup container.sh --add-user device TYERLL T IE & LY,

1. hawkbit_register.desc T hawkBit ® B2 &% 175l

[ATDE ~]$ cd mkswu/
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[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/hawkbit register.* . (1)

[ATDE ~/mkswul$ vi hawkbit register.sh (2

#f Script configuration: edit this if required!

#f user given here must have CREATE TARGET, READ TARGET SECURITY TOKEN permissions
HAWKBIT USER=device

HAWKBIT_PASSWORD="CS=wC, zJmrQeeKT, 3" (3

HAWKBIT URL=https://10.1.1.1 @

HAWKBIT TENANT=default

#f set custom options for suricatta block or in general in the config

CUSTOM SWUPDATE SURICATTA CFG="" # e.g. "polldelay = 86400;”
CUSTOM_SWUPDATE_CFG=""

#f set to non-empty if server certificate is invalid

SSL _NO CHECK CERT=

I or set to cafile that must have been updated first

SSL_CAFILE=

#f ... or paste here base64 encoded crt content

SSL_CA BASEG4="
LS0tLST1CRUdJTiBDRVJUSUZJQOFURSOtLSOtCk1JSUJ LakNDQVNHZOF3SUJBZO LVYTMvYXpNSHZ0
bFFnaFZnZDhIZWhMaEwxNm5BdONnWU LLb1pJemowRUF 3SXcKRXpFUk 1BOEdBMVVFQXd3SUTUQXVN
UzRATGpFdOhoY@5Nak L3TWpFNETEVTFNakV6V2h jTk16SXdNakUyTURVMQpNakV6V2pBVE1SRXdE
d1LEVLFRRERBZ3hNQzRATGpFdUTUQ LpNQk THQn LxRTNNND LBZOVHQONXR1NNND LBdOVICKEWSUFC
RFJGcnJVV3hHNnBHdAWVoe jRkRzVgYkVWTm5scHUwYXBHT 1c3UVBPYUF4cWp1ZzJWY jk2UHNScWJY
Sk8KbEFDVV020StaMHk3c LBgeDJHYnhDNms@czFHa LV6Q LUNQ jBHATFVZERNUVACQ LJtZzhxL2FV
OURRc3EVTGE1TgpaWFdk THROUmMNEQWZCZO5WSFNNRUJEQVdnQ LJtZzhxL2FVOURRC3EVTGETT LpY
V2RMdESSYORBUEJINT LZIUk1CCkFmOEVCVEFEQVFILO1Bb@dDQ3FHUOOOOUJBTUNBMGNBTUVRQO LB
ZTRCQOXKREpWZnFTQVARcVBGNTFmMjJvQkYKRmVBbV LGY2VBMU45dE8 rNOF pQXVVUEVTVGF xWjhH
UFYyRUg1UWdOMFRKS@5SckJDOE t pNkZWcF LkRUowYWc9PQotLS@tLUVORCBDRVJUSUZJQOFURSOt

LS0tCg== @

# ... or add your own options if required
CURLOPT=-s

: (EH8)

[ATDE ~/mkswul$ cat hawkbit register.desc @
: (&8’)

swdesc_script hawkbit register.sh —-version extra_os. hawkbit 1

[ATDE ~/mkswul$ mkswu hawkbit register.desc @
hawkbit register.swu Z{ER L F L 7=,

[ATDE ~/mkswul$ mkswu initial setup.desc hawkbit register.desc (8,
hawkbit register.desc ZfHMAIAHF L7,
initial setup.swu Z{ERL F L7z,

hawkbit_register.sh & .desc 77 I)LZzAL YT LI MNJICOE—-ULE Y,
hawkbit_register.sh Z#&E L T, REZLHL X T,

hawkBit DEBEDEICAH U Tdevicey, 21— —DISAT—REZAHAULET, TDOFDICR
J—RFERALEBEWVWTLEE W,

hawkBit F—/\—® URL ZAAHULZE I,
TLS #EADOBZEIC. AV T HEROROIRAE%. base64 TAAULET,

0 000
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(6) hawkbit register.desc DFEZHEFZL £9, hawkbit _register.sh ZE{TI BT TT,
Q SWU ZfERK U <. initial_setup 9 Tl Y A M—=JLEAD Armadillo 1 VAN =L TEXT,

(8] F i3, initial_setup.desc & &1 T hawkbit_register £ & A 72 initial_setup.swu ZERL U
ESC N

9.8.5. mkswu D desc 7 71 Il
Jdesc TP AIERETZE. WEOHADIATY RBFEZET,
A

[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,
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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

184



Armadillo-X2 #&~¥ =27 )L Howto

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 19.3.5. AT+ DA Z28FIC LTS,

. 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,
9.8.5.1. fl: sshd ZE#MICT S
/usr/share/mkswu/examples/enable _sshd.desc Z5&E|CcLE Y,

desc 77 ML ZRET DVENH D XEADBDDOLRRRBZIEESNIIBAICEEL TS LS L,

[ATDE ~/mkswul$ cp -r /usr/share/mkswu/examples/enable sshd* .
[ATDE ~/mkswul$ cat enable sshd.desc
swdesc_option component=extra_os. sshd version=1

#f add your public key in enable sshd/root/.ssh/authorized keys
if [ -z "$SWDESC TEST” ]; then
grep -qE ’ “ssh-’ enable_sshd/root/.ssh/authorized keys ¥
|| error "Add your keys in enable sshd/root/.ssh/authorized keys”
fi
swdesc files ——dest /root enable sshd/root (1)

swdesc_command "ssh-keygen -A” ¥ (2]
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"rc-update add sshd” (3)
[ATDE ~/mkswul$ cp ~/.ssh/id rsa.pub ¥

enable sshd/root/.ssh/authorized keys (4]

[ATDE ~/mkswu]$ mkswu enable sshd. desc (5)
Enter pass phrase for /home/atmark/mkswu/swupdate. key:

enable sshd.swu Z{ER L £ L7,

BRPONFREEZEEXLVUET, T7AINNDA T 35D T enable sshd/root ¢ L2 KD
BEZDXEZX /root ITERESINET,

(1

O FEEHTIECHLWH—N—DBATHhSAVNESIC. 7v 77—k OBIC—EER L7,
©® T-EXEEMLET.

0 EBENOAMBEEEINIBAICEBLES,

O A—YVEERLET, /{RT— NFERBO/AZT—RTT,

90.8.5.2. #l: Armadillo Base OS 7 v 77—k

ZZTld. 9.5 Armadillo DY 7 kI FECILRT ) TAA VY RFLAAFOLEILRTER UL
77N EERBLET,

/usr/share/mkswu/examp les/0S update.desc Z#&EIlCULEY,

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/0S update.desc update-[VERSION]. desc
[ATDE ~/mkswul$ vi update-[VERSION]. desc
# uboot image can be generated with atmark imx-boot script

swdesc_uboot imx-boot armadillo x2 0

#f base 0S is a tar that will be extracted on a blank filesystem,

#f after copying just a few key config files.

i

# 0S updates are only installed if version is greater than previous update

#f so if you install your own updates atmark-techno provided Armadillo Base 0S
#f updates might not get installed

swdesc_tar “baseos-x2-[VERSION]. tar.zst” ¥ (2]
—-version base os [VERSION] (3]

[ATDE ~/mkswul$ mkswu update-[VERSION].desc @
Enter pass phrase for /home/atmark/mkswu/swupdate. key:
update-[VERSION]. swu Z{ER L &£ L 7=,

(1) imx-boot TEJL R UfcA X—I%FENET,
(2) build-rootfs TEJLRUTcA A=Y RFEVWET,

(3) N=I 3P ENRBEZICUNT VAN =ILENFEBADT, IRED/etc/sw-versions ZHEZZL
THEYNICEEL TLRE W,

O (A—VERERLET, /(RT— RIFEBROBED/(XT—RTY,

9.8.5.3. #fll: swupdate_preserve_files T Linux 71—=xJLIAD Armadillo-X2 [EF DA X —
IJEAVAN—IT BHE

Armadillo-X2 EF D7y 77— kA A—=J(C Linux A—XRILDBEENTWVWET,
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swupdate preserve files ZfF>T, UTOOAVY R TA VAN = RBICBEDH—XILEZIE—ULT
BHIERWLSICLET,

[armadillo ~]# echo ’POST /boot’ >> /etc/swupdate preserve files
[armadillo ~J# echo 'POST /lib/modules’ >> /etc/swupdate preserve files (1,
[armadillo ~1# persist file /etc/swupdate preserve files (2]

(1) swupdate preserve files [C /boot & /Llib/modules ZREBFEIT B LSICEMULET,
O ZTEULLREIF7AILERELET
/usr/share/mkswu/examples/kernel updatex. desc D £ S5 I

update preserve files.sh DOAJ/IX—T, NKAZBHMWIC /etc/
swupdate preserve files [CIBIMT BT ENTEET,

[ATDE ~/mkswul$ cp /usr/share/mkswu/examples/update preserve files.sh .
[ATDE ~/mkswul$ cat example. desc
swdesc_script update preserve files.sh —- ¥

"POST /boot” ¥

"POST /lib/modules”

9.8.6. swupdate_preserve_files ICDWT

extra_os D7 Y FTF—hFTrootfs ICT7AINZRET S ENTERIN, RO OS 7V 77—k
DIRICHIBRS N B AIEENH D £,

FI7A4)LNTIE, /etc/atmark &. swupdate. sshd °oRv KNT—JDHBREEREFLZTINEFNUS
FaAE—2hTEA.

ZOTHBRWI 7AILEEH I DBRICIFE /etc/swupdate preserve files ICECEH UL FJ . 19.8.5.3. fi:
swupdate_preserve_files T Linux 1—XJLAD Armadillo-X2 @IF DA X —I %A VA N—=)LT 3
Akl BEEICLTLES W,

AE—DIAIVTIE>T UToENDZERL TSN

1. BIZT77A0I)%ZLEHT S
ZDF/E. TYITF—RIBHICT7 7ML EIE—LEX T, baseos DA A—IERL swu I
Py TIT—=RUEWI 7AILZEHL TWTH, 2D 7 74 )LH Armadillo Base OS IZ&FN
BWOTHNIFEERLS 7Y ITF—KNTEXT,
fl: echo ”/root/.profile” >> /etc/swupdate preserve files

2. POST DF—T—RDERICEEHT D

ZnBE,. 7v7TF—hORETIE—-UEXY, Armadilo Base OS IC&EXEN T2 7 71ILT
HNE. AV AM—=ILEICOAE—UTHRESNBVNDOTIE—DIAZI VI 2T 50LET,

ZFOAE—DBREICITONZDT, AU7YTTF—KNTIT77AINDEENTEE A, 7Y TT7—
NZBIFTT. baseos DA A—IHEAVAR=ILL TS DT 7AILEEBHITZIENTEET,
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fl: echo "POST /etc/conf.d/podman-atmark” >> /etc/swupdate preserve files

9.8.7. SWU 1 X—I DODARBDHER
mkswu —-show [file.swu] TSWU A X—YDHNBRZMHERIT S ENTEZEY,

HAlE desc Z7AIVITETWETH, ZDOFF desc 777 ILEUTHBETEZFHADTHEREAE
LTHRFEVLCIEEL,

[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 &3 rc-update add sshd default
--version extra os.sshd 1

9.8.8. SWUpdate &RES{LIcDWT
mkswu --init ORFICESLZEBWICT 2HERIFE AES T 71 ILZBBS{ELLET,

WREMBDHON TS SWUpdate DEIESLIFIY Y RP XY TF—4 %2 & sw-description 7 7 1 JLIFRES
LENTERBA, TDfcoH, BEDESL (HTTPS TEETZHLE) HFESIEEHELET,

9.9. Armadillo Base OS D&

Armadillo Base OS & Alpine Linux Z#X—X & U THESNTWET,
2DV ¥ 3> Tk Armadillo Base OS DEEE BN L X T,

99.1. 7y 7F—h

Armadillo Base OS & SWUpdate IC& > TP v TTF—RTDIENTEFT,

7y IT—RFT BT rootfs 77 M IV ATALICA VYA N=ILENET7T 71 ILZITRTHL T,
7y IT—RDHEE /etc/swupdate preserve files ICEREHINTWS T 71 ILTH UL W rootfs Z1E
D %9, M9.8.6. swupdate_preserve_files [CDWT; ZSBULTLLEE L\,

7Y IT—=RTT7714ILEHIBRL TU X > 72HEI(C abos—ctrl mount-old THID Y X7 L% read-only
TYOYRULT, HIBRENET7 7ML EIE—FB2EHTEFT,

9.9.2. overlayfs & persist_file (CDWT
Armadillo BaseOS Tld/L— K~ 7 71 )L A7 Al overlayfs Z AL TW&E T,

FDleH, 771N EZEBLIE Armadillo DEREZYV2 EZEFNRIIFERFINE A, AERPLRE
IC rootfs DEERNREZRIFITBICIE. TEULT 7AILICHUT persist file ANV REFEARAULET,

RARUNDRIRELZEDcH, VI KDz T7 7y T7T7—MCLBEHZRITLTLLLS W, 7Y TT—
NFIEICBEL TIF 79.8. Armadillo DY 7~z 7Z27 v 77—h923, Z2ZRUL TS,
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rootfs DRBZZELTH., VIND 77y 77— NE2EHEURICEE U EABNMERINZL
AREUENBDET, VI 77y 77— NERBELIEEARTZRIFIZFIRICELTIE M9.8.6.
swupdate_preserve_files ICDWT); Z#Z2BL TSI,

persist file AV ROEEAR 5 9.165. persist file DAL, IKRULET,

[armadillo “J# persist_file -h
Usage: /usr/bin/persist _file [options] file [more files...]

Mode selection:
(none) single entry copy
-d, ——delete delete file
-1, ——list 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 Llike 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

0.165 persist_file DALY
1. 771IL0ORE - HIBRFIESH

[armadillo “]# echo test > test

[armadillo ~]# persist file -rv /root
"/root/test’ -> ' /mnt/root/test’ (1,

" /root/.ash_history’ -> ’/mnt/root/.ash_history
[armadillo “J# rm -f test

[armadillo ~]# persist file -rv /root

removed ' /mnt/root/test’ (2]

removed ’ /mnt/root/.ash history’ (3,
"/root/.ash_history’ -> ’/mnt/root/.ash_history

9.166 persist_file fR%F - HIBRFIEHI

Em:-ZEU774I)L% rootfs NIE—UZE 9,

rEIEEITDE. OEDRIO rm-f AV RTHIBRUc 7 71 )LD  rootfs S HHIBRS
FIDTTEFELEE LN,

(o)
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© I Tlcrootfs CFEETZ77MINEH—EHEBRLTHSAE—T D/, CDLSIBXYyEz—
INRRINET,

2. VIb0zT7T7vITT-MROIEEZIMET 2 FIRA

[armadillo “]# 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 ©
#f persist file 20211216
POST /etc/conf.d/podman-atmark

K 9.167 persist_file VI b 77y 77— MNEDEEZHRFIT 2 FIEH

QO TSHDTFAILORBELEELET,
@O PATII3VEMELT persist file #EETULET,
€@ swupdate preserve files [CBMENicZ &E&ZERLET,

3. BEET7AILO—ERRHAI

[armadillo ~1# mkdir dir

[armadillo ~]# persist_file -1
directory /

directory /root

opaque directory /root/dir ‘]
whiteout /root/test (2]
regular file /root/.ash_history
directory /etc

regular file /etc/resolv. conf
directory /var

symbolic Llink /var/lock

1 (&8)

9.168 persist file ZE 7 71 )L D—ERRHI

Q@ rootfs DT F7AILERELWVWT 4 LY ML opaque directory EFRRENET,
O HIBRULIT7 71l whiteout ERTRENET,

4, Ky T—I%AVAM=)LTZEEapk AV REFRAUVUTAEY LICA VA MN=ILTEET
M. persist file Y R T rootfs [CEEAVAN—ILTZZEHTEETT,

[armadillo ~1# persist file -a add strace

(1/3) Installing fts (1.2.7-r1)

(2/3) Installing libelf (0.185-r0)

(3/3) Installing strace (5.14-r0)

Executing busybox-1.34.1-r3. trigger

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

: (E8)
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exit group(0) =7
+++ exited with 0 +++

0.169 persist_file TO/INYI—I14 VA M—I)LFIEH]
Q@ CofiTIE Armadillo ZBEBE T ICcA Y AN=)ILUcONY Y REFERTEFZ LA

Armadillo OBEEHNINEELRZ /XNy T —IHHDEITDT. FDIHEIE Armadillo =8B
EELTLEE W,

9.9.3. O—JL/\y IR DHESS

Armadillo Base OS D JL— N7 7MLV AT ADEN TR TE L B o R ICEFMNICEID/N\—
VavTHEsULED,

B CHRT ZNENH BIBEEIC abos—ctrl status TAO—JLI\Y T INTEINESIHDHEINTEE
9,

MERIEE BIZIE. BOOF7 7V —3y 3y 7y 77— NBERICHEENH > 158). abos-ctrl
rollback TFEEIOO—IL/N\Y I HEEETT, O—ILN\vTICTZ—HIRIThIE, BEELTO—)L/\y
7% TULET,

BR¥. /var/at-log/atlog ICYIDEZ DRICHI OV EZEZTEI DT, ABEDEICE-> 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

9.170 /var/at-log/atlog DA DA

9.94. K7 ¥x—%iK>S
BRO7 7V — 3y TEEZEADOUNENTERWEEIC Base OS hSEEBQNENTEET,
buttond U —EXTHEESNARY NTIOVY Y REETUES,

/etc/atmark/buttond. conf (C BUTTOND ARGS %= FE=INIEZF DRI EEMICT S EHTELI L.
ADF— (SW1 &) OHIGEEBINTEET:

- -s <key> -a "command” : R UDHKRE, F—% 1 WURNICEHBTILREH L ERBShhTaAT U R%E
FITULXET, FO1HDODIALIVT I -t <time ms) TFa1—_VJO[BETT,

- =L <key> -s "command” : RIFULDHTFE, F—Z 5MWHUL DD LSFDOEICIAVY REETLE
T, FOEBDYAIVTIE -t <time msd TFa1—=>HEETT,

= DODXF—FEEBOIVAZI VI THAEINKETEE T, ZDBE. RIFULDREHNIEZFO—FERWL
FAIVITEITINEITN, D773 ViEF—2RIBFICE>TWEHRIAV Y REETULET,
B :-s 1T, -128 -110MTIE. THURICELULS—FB. 2HUETI0MURNICEH L 2
S5"FB. 10WZEBI5=FBEOIVYREETLXY)
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UTIRTF7AIMZ#IFTULLEEFTSW] ORBULERBLUICEFNZNOGEICOAVYY REE{TIE
£,

[armadillo “J# vi /etc/atmark/buttond. conf (1)
BUTTOND ARGS="$BUTTOND ARGS -s progl -a ’date >> /tmp/shortpress’”
BUTTOND ARGS="$BUTTOND ARGS -l progl -t 5000 -a ’date >> /tmp/longpress’”

[armadillo ~1# persist file /etc/atmark/buttond. conf €3

[armadillo “J# rc-service buttond restart (3,
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 ~1# cat /tmp/longpress

Tue Mar 22 17:16:48 JST 2022

9.171 buttond T SW1 Z%>

(1) NAIRAZBOAY 747771V RELET, B LU T shortpress, KL (5#) T
longpress ICEfZEHALET,

(2) AV 714077141 aRELET,
(3) buttond Y —EXZBiEFHSEET, CTEHRLIME, RL—EIITVWET,
O HFHhikO#HzERLET,

USB ¥ —MR— RKRPDADT/NA RICER G TEET,
1. FINAREZEHELTH S, buttond TFNAREZGEF—I—REZEZLET,

[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 E)

[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

@ buttond & -vww TRREADICLT, IRTODFNA RZBELET,
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O FEOX—EEIE, LEFTCTRL A=DD/XATRH S NE Ulce —BEXET S by-id D/
AEEZTHEET,

2. USB FN\ARZENTZEHEHDEIT DT, -i (inotify) TEEINTDZAAT/NA R E L TEM
ULEYdo, Z5LRBVWETNA X ZNA L& ZFIC buttond hpMELEULE 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 -s LEFTCTRL -a ’podman_start button pressed container’”
[armadillo “]# persist file /etc/atmark/buttond. conf

[armadillo ~1# rc-service buttond restart

9.9.5. Armadillo Base OS fllo&E&E X7 U 7~

EEEFICANZAIZY TREESEZEHDICIEIVTFEULTETIZZEa2HELET, M9.3.1. 0
VT OB, ZSBULTLLIEE W,

AV T FTETARAERIZEIC, Tlocaly Y—EX&ZFES ZEMNTEZET: /ete/local.d v LI ~Y
IC.start 77 A I)LEBVWTH L EREFFICETINT, .stop 77 M ISR TRICETINET,

[armadillo “1# vi /etc/local.d/date test.start (1)
#!/bin/sh

date > /tmp/boottest
[armadillo ~J# chmod +x /etc/local.d/date test.start (2]

[armadillo ~1# persist file /etc/local.d/date test.start (3,
[armadillo ~]# reboot

1 (&B8)

[armadillo “1# cat /tmp/boottest (4

Tue Mar 22 16:36:12 JST 2022

9.172 local —E X DETHI

ATUTRZED T,

AUV T eRTHEICLET,
A7V T 2REFELT, BEBULET,
ETEINfIEZzHERLET,

9.9.6. u-boot DEBIELTKDETE

u-boot DIBIBZTHMEZZLTE T Z|CIE /boot/uboot env.d/ T4 LU MU ICEBEBZTHMNENIMMERET 7
AINZERELET,

77 AILOEXIE fw_setenv PRSI ENTESZHDT, UTOEEDTI !

- THREBTRERIAIAV N ERDNS A ERENETT, oo BREBNORAZRT = D3R5
BHEBFEINET,

- [EH=[E] TEHERELE T, AR—AVP5|BANZEOMOXFIFENTI DT, EHDEH]
EMEICRERXFZ ANBVELSITSERL TS W,

(R )
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- [ZE#H]= TEHZHELUE T, BEIRVWERICERIEEINET,
D7 F7AINICED 7Yy 77— MNARBIE swupdate T7 v 77— NI BBICERINE T,

RITHRDI AT LICHENHDFHADT, RET 71 /L% swupdate TEELBZWESE 7 717/
KfE{b#Ic fw setenv -s /boot/uboot env.d/[ 7 74 ILE] TEHEEZTAATLIEEIL,

swupdate T7 7ML ZER&E L cHBRICIFE. BRI CICFIAENET,

[armadillo “J# vi /boot/uboot env.d/no _prompt ‘)

#f bootdelay % -2 ICERET DI ET u-boot OOV M EEMELLET
bootdelay=-2

[armadillo “J# 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 ~1#f fw printenv | grep bootdelay (4)

bootdelay=-2

9.173 uboot envd @AY 71477 74 ILDFI

AV 7407 74NN ZERULET,
774N XKL LET,
EHEESAHET,
EERAALEERZERLUET,

(~ )

mkswu /N\—3' 3> 4.4 DIENKETY, REBLRIGEIETZY 7T7—KUT
Wk-10%

[ATDE ~]$ sudo apt update &% sudo apt upgrade

ZXAHlE. /usr/share/mkswu/examples/uboot env.desc Z&Z(C LT
EE W,

M95.1. 7—hO—%—%EILRT B, DRRIC u-boot DFT7 A hZZE

BUBEY. u-boot 7OV 7 KT Tsetenvy ¥ Tsaveenv, ZEfT
LTH. /boot/uboot env.d/00 defaults [C&K>TEENT Y FTTF—KD
BRicUty hEahzxd,

00 defaults @7 71 JLIE Base OS O—EZPTCEFINDZEHEHDEFT
DT, BEEELEDHEEANDOT7 7 I ZE>THRELTLEEW, 774
JWIETZILT7 7Ry NMETUEINET, 00 defaults ICHBIZEHZED
T7AINICEREVIBRIIRFDOT 71 ILDERITHIED £,
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9.9.7. Network Time Protocol (NTP, Xy DO —7 - 4L - 7O K 3)L)
Armadillo Base OS Tl& chronyd Zf#f>TWE 9,

FI7AINDHTE (FERATZH—/IN—7E) (& /etc/chrony/conf.d/ IcHD. ZEMAIC /etc/atmark/
chrony.conf.d/ D7 7 A ILHFmMAIAAFEF T, /etc/atmark/chrony.conf.d &« L7 kU IC /etc/chrony/
conf.d/ ERUT77AINBDERET7AINEBVWTHELLZET, T7AIWMNDT7AILETREFRVWLSIC
7&0&3_0

B ZIE, NTP H—/N\—D&KEIL servers.conf [CREINTEXI DT, BEI BRIFIT/etc/atmark/
chrony. conf. d/servers.conf D7 71 JLICEEH L XTI :

Carmadillo “J# vi /etc/atmark/chrony.conf.d/servers.conf (1)
pool my.ntp.server iburst

[armadillo ~1# persist file /etc/atmark/chrony.conf.d/servers. conf (2]
[armadillo ~1# rc-service chronyd restart 9

chronyd | * Stopping chronyd ... [ ok ]

chronyd | * Starting chronyd ... [ ok ]

armadillo:™# chronyc sources 0

MS Name/IP address Stratum Poll Reach LastRx Last sample

“? my.ntp.server 1 6 3 2 +88ms[  +88ms] +/- 173ms

9.174 chronyd @3> 7 1« 7 DEEH|

AV 740774 EEDET,

T771INERELERY

chronyd U —EXZBEEHUL £,

chronyc THLUWH—/N—DNERAINTVWS I EZERLET,

9.10. Device Tree Zh A9 ~N¥1 X9 3

at-dtweb ZFIFE L T Device Tree Z XA I XA X9 D AHE%BELET, at-dtweb TlE. Web 7
T EDY U RIEIET Device Tree D7 7 A ILEERTZIENTELXT, WAV A XDRRIGIHL
Ry —7x—A(CON11)TY,

OO0

£9, D, T9.10. Device Tree ZHRAY YA XT3, ¥ 19.104.
DTS overlays IC& 2 HRF YA X, TH armadillo_iotg_g4- hStEE
% dtb ZF|FHL XY,

ZDEMEF. RAM LlcA—R&nc DTB 27 —hA—5—HMEEY S
CETREBEINTVET,

/ Armadillo-X2 (& Armadillo-loT “— ko x4 G4 £EU DTB TEMEL

9.10.1. at-dtweb 1> A M—JU
ATDEQ T at-dtweb /8w —3 %ALY XA —ILUET,
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[ATDE ~]$ sudo apt update
[ATDE ~1$ sudo apt install at-dtweb

AV AN=ILEHDBEIF. UTOIAVY RZERTURARNDEFZIT >TSS,

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

9.10.2. at-dtweb DFEE)
1. at-dtweb OiCEIFILE

at-dtweb OEENEFBIT DICIE. TRAIMNYTELEOT7 7V 5—=23>0 AT LY =),
M5 Tat-dtweb) ZZIRL TLIEE L,

128138 1517 & 0 O

BRIEAD @ simopic ivr—IvR-3v
PoETy
P—. @ Anthy FEEE
KRS @ Moz omE
55349032
s @ sotware & Updates
TOUEEEFT < Tweaks
t-dtweb

1-FUFr 0; BE

€ rnxvok

- ATDE

Powered by Atmark Techno

X 9.175 at-dtweb DiEEEIFLE

ANYYRSA Y ENSTH, at-dtweb IV R TREITE=X T,

[ATDE ~1$ at-dtweb

1. R—RDZFER
R—RZ&EIRUFET, Armadillo-X2 #EIRLT. TOK; #27Uv o L%,
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Board selection bt

Selecta board

AU ULy

Armadillo-1oT_A6

Armadillo-loT_ABE

Armadillo-loT_G4
O Armadillo-X2

Cancel OK

B 9.176 /R— REREH
2. Linux i1—=xIL7« L7 KU DER

Linux 3—XILT« LI NUERBIRUET, OV 74 F2L—Y3VEAFD Linux H—XILT+
L7KNUZEZERLT, 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

 9.177 Linux A—XILT7T <« 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

9.178 at-dtweb #CEIEH
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=

Linux A—XJLix, F|RIICOAY 74 Fa2L—YayENTWLWBRELHD
F9, AV I74F¥a2aL—YaYDFIBEICDODWTIE M9.5. Armadillo ®Y 7
Rz 7%ZEILRT D) 2SBULTLEI L,

9.10.3. Device Tree Zh A~ A1 X

9.10.3.1. #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)

9.179 UART3(RXD/TXD) ® RS 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 9.180 CON11 8/10 E¥~AO Oy

9.10.3.2. (E5R 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

[ 9.181 {E5& DR

BEEYVZEVV YIS 3 EBEADRRICED KT,
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9.10.3.3. 7O/\7T 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 9.182 7O/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

9.183 7ONT 1« DIRF

9.10.3.4. #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

9.184 £ T DREEDHIER

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 9.185 12C5(SCL/SDA) DHlER

9.10.3.5. Device Tree @7 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

9.186 DTS/DTB D4R

LUTOBEHERLSBAvE—IDNRRESNDE, dtbo 771IILE 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 9.187 dtbo/desc DERTT

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, D=, T9.10. Device Tree x HRAZ~NXA1 X955 ¥ 9.104.
DTS overlays IC& 27 A% Y41 X, TH armadillo_iotg_g4- 5B F
% dtb ZFEAL XY,

ZOEfEIZ. RAM EIcO—R&ENnic DTBZ7—hO—5—HEIET S
ETEESNTWET,

SWU A X—=I%ffo/k7y 77— NOFEMIE "9.8. Armadilo DY 7 NIz 7 &7y 77— K93,
Z2ZRUTKEE W,

9.10.4. DTS overlays IC& 2 HAINA X

Device Tree (& DTS overlay; (dtbo) RT3 & THEEETEET,

DTS overlay 235 2 & T, BED dts OFEFHBBEFRICAD DD FBRET dits DEETLHL
TERVWEREZTOIENTEXD,

/boot/overlays. txt (C fdt overlays % dtbo & TERET 5 & T, u-boot hEENRFICZF D DTS
overlay Z:@E D dtb &FEEL TREELET,

BH®D DTS overlay ZESBEIIUTOHDL S ICAR=ATHFIZ7 7 I E%EZEHIT 2 ENT
FEER

[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

9.188 /boot/overlays.txt DZEEHI

(1) /boot/over lays. txt 7 7 )LIC Tarmadillo_iotg_g4-sw1-wakeup.dtbo; ZEMULET, 77
TIDFEELVBWESIFFRICERL TSN, 2OT77AIILOFMICDOVWTIE M9.10.4. DTS
overlays | ck%abxﬁ?{ZJ ZERUTLLEESW,
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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,
10.4.1. 124t L TWL3 DTS overlay
LUTF® DTS overlay ZAHABEL TWET -
- armadillo_iotg_g4-nousb.dtbo: USB OEFEZYID £,
. armadillo_iotg_g4-sw1-wakeup.dtbo: SW1 DEKREREZEMICLET,

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

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

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

- armadillo_iotg_g4-Ite-ext-board.dtbo: LTE £/ CEHEMICERLE Y,
9.104.2. hRZ <4 X LTz DTS overlay DEB

at-dtweb TIEMIETERVWEEZITWEWEEICHAFI YA X LT DTS overlay ZEHd 22 & T
MTEFXT,

overlay Z{EB9d 52 & T, SERDF7 Y 77— KT overlay SN2 dts ICEENH > THEHEW
ICHEBINHEITET,

1. 1952 Linux h—X)IZEILRT B, 2ZRBLT. A—RILDOY—-ZXA—-RZE/BLET,

2. VY—RXFT4 L7 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 DTS overlay Z#EJLRULZE T,

4. arch/arm64/boot/dts/freescale/armadillo_iotg_g4-customize.dtbo 7 7 1 JL%Z Armadillo
® /boot ICEEE L. /boot/overlays.txt [CEEHEH U E 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 ©
: (BBR)
DTC arch/arm64/boot/dts/freescale/armadillo iotg g4-customize.dtbo
: (BBR)
[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 “]# 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]
: (BER)
Applying fdt overlay: armadillo iotg g4-customize.dtbo

9.189 DTS overlay Z{EE 3 341
BEULEA—XILDY—ZXFT4 LI KNJICADET,

DTS overlay ZEJLR UL £ T,

Z4 7 TOIE—* SWUpdate THHABETT,
overlays.txt ICZ® DTS overlay #A— KR9I5 K SICEBEHULET,

Q0 0000

dts 771 ILZRELE T, ZDFITIE pwm2 Z SPDIF_RX (CON9.28) EYZBMICLE T,

EILRENneT7 7 )L% Armadillo ICOAE—UET, ZDFITIE scp ZEWLWE LA, USB K

774 )KL LE T, DTS overlay & swupdate_preserve_files D77 # )L M CIEERE S

nTWwiaWwicsd, SWUpdate TEHI 35S 0T swupdate_preserve_files HEHL T LS

Lo
@ Fi£EL T, u-boot DHAT DTS overlay AO—R&ENTB T EEZERLET,
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9.11.eMMC OF—%UF>> gV

eMMC [EEIC NAND Flash XEU M S#ERHEINZT/\1 X T9, NAND Flash XE [CIFEZIAH

LTHhS 1EHLIS SFREORIBT—IDNFHHAEHINBWVWEBETIIRITTUESAREENHD £,
Z DR, BEHIIRITTIELLL TF—IHFZOHRNESIE. eMMC AREET ECC (Error Correcting Code)
EFMRAUTT—Y%ZTELET, ULHh L. STENTERWIEICT—IDMEITTLESHBEHHDET,
ZDfcHh, —EEVWTHLSREBBEABLRV., SROREBETIHAT 2BEDT—IATIE. 7—5RFH
BNICERTOHAENREICRD XS, BRMOBRICIEIT—YDHRAHULIEBEETL. TOT—Y D5k
HHEUMEBETF—F T gy EROET,

Armadillo-X2 [c#B&E D eMMC ICIFREIET— A EINEVWVRETH > TH, T—F VT3
> EBFMICITOEEZEHL TWLWET,

4

FHUWEERICDWTIE T9.11.3. EERMARICEET 2HIMTER) Z2RULT
O r-1N

=

9.11.1. 7—%YUF>VIaVDRE

F—H1)F>Yavik Jetc/conf.d/micron_emmc reten EWS T 7AIICEDLNTCEE.
use_system_time ICK > TUTD 28D DEEZRULE T,

#£9.10 =49 UF vy g yDEF

/etc/conf.d/micron_emmc_reten initiating condition

use_system_time=yes Linux 28 LIcEIcRImD U Ty avhs T AUERBLT
W bRBRT 3

use_system_time=no (default) Linux &8 U 7R ICERIFKBRYT %

INTREIFTTULERU

T EEEEDY 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

9190 =% UFvyavRBbYH—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

K9.191 F—%UTF>> 3>k~ H—DEES

9.11.2. EDFEULKTF—HFITV I VORmEBREERT 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 2%V >O—KR9 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

9.11.3. REMLRICET 2 EKAMIER

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 TOEIILTZYU T L v 1 EERESH eMMC NDORERUTOERED TY,

#£9.11 Armadillo DF7F—% YU T2 3V DRE

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,

012. FEF VI —>3V%RTI5

CDETE. PYMN—IFT 7 /DPRHBITBZTEFZ TV —2 3 VICDOWTEHRALET, TE7 Y
T—=2avRBGUI 77T rTHBiH. TARATLAZERLTWSRENHDET, TET
TVr—23vz2RTI2LPOAVTFAA=IELT, Py MR—0FT7/PRRETZIVTFA
A=IZRELTVWET, DA A=JICEALTIE 1923. 7Y MN—0T0/DPRHEIZAA-T%
51 Z2ZRLTILEE W,

Fre. Xy T =304V AN=)ICIEFT 7 #IL KD tmpfs DBRENDBRVND T, H5H U abos-
ctrl podman-storage --disk T podman @ X kL —>% eMMC (ZYIDEBEZ TSIV, R D5
fe5d tmpfs ITR-> TLEE L,

9.12.1. AV T+ ZEKT %
FTEFIVT—Y 3V ERTIZBLHOAVTFZUTOLSITHERLFT,

FEFZIVS—avidGUI 77U -3y ThdlicdH, £ITFTRIT Ny TRIEBELZIIET DZNED
HOFEI, T ZTIE weston ZiREILE T,

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

set_image localhost/at-debian-image: latest

set _command weston —-tty=7

add args -ti --privileged

add_args —-env=VIV VX ENABLE CACHE GRAPH BINARY=1

add_args --env=VIV VX CACHE BINARY GRAPH DIR=/var/cache/armadil lo-demo—experience
add volumes /sys /dev /run/udev /opt/firmware
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add _volumes cache:/var/cache/armadi l lo-demo-experience
[armadillo ~1# podman start demo app

Starting ’demo_app’
b984a8cdf88539c32241618baf45651c92ab9318d82e1a7fbf2ad4cOcba315efd
[armadillo ~]# podman exec -it demo app bash

[container /]#

B9.192 FEFZ IV T —avER{TI2HDIY T FHERHE
0.122. FEZ 7TV r—2ay o 0 F v ZE8I %

TEF IV 0Fv 2R LET, BROTEZ V=3 vEorFTE7Z 7V o—> 3
VIVFYHLERETEXRS, COTEFXSVT—3yIUFrIid GUI ZJL—ALT—2 & LT Flutter
ZEALTWET, TEFZ 7V I—yayIFvyDY—XO—RI&, apt source TEST I &MNT
EF9,

[container /J#f apt install armadillo-demo-experience
[container /1# demoexperience

K9.193 FEF IV IT—2 a3y I VF v DiEE
UTDESBT7TTr—arvhiEgLET,

Armadi llo Demo Experience
Multimedia
Board
Machine Learning

FEDY—RA—FIEUTFOIYY K% ATDE THRITFBIETMETEEY,
[ATDE9 ~1$ apt source armadillo-demo-experience

ERAIOATTUDSEEBUCWTEFZ TV T —2 3 v 2R VKT,

Armadi Llo Demo Experience
Tensorflow Lite

FEDY—RI—KREUTOITY K% ATDE TRTTBZECRETIET,
[ATDE9 ~1$ apt source armadillo-demo-experience
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Armadi Llo Demo Experience

object detection
NPU % {58 L it 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,

KRLI2FEFZ IV —a VEMHED 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

9194 Ry T —IDN—-I 3V %HRI S

N—I a3 VDG %EmIzLUTWRWESIIE., apt update & apt upgrade
ERITLTTZ Y TIT7— b ZITo>TLEE L,

9.12.3. mediaplayer

mediaplayer [FENBZBEET D77V T— 3> TY, H264, VP8, VPO TI Y I— KNI hicEiH
Z74ILTHENIE,. BEOTI—RIC VPU MMEDLNET, File XZa—mn5, BELEEWEHET 71)L
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ZBERTDIENTEEXT, COF7TUT—raviE, GUI ZL—ALT—7 &L T wxWidgets ZfEFH
LTWET,

i m| MediaPlayer wxWidgets Sample - o x

File Controls Options Debug Help

< > [1] > {( 1

Size(x,y):0,0 Position: 0:00/ 0:00 Speed:0.0x State:Stopped Loops:0 D/T:...

FEHHEAULZWES(E. pulseaudio 1 Y A M—=)LU TR T Z2HENHD T,

[container /]# apt install pulseaudio
[container /1#f pulseaudio --start ——exit-idle-time=-1

9.195 pulseaudio O > A k—)L & {28}

9.12.4. video recoder

video recoder (& gstreamer ZER U THX TN S DR ZIRBE T DI ENTEEXT, ZDH,
DT IVr—yavHERT SHIciE. Armadillo RMEICH X S 2 FEHRTI2DENHD £T, HX
SHERINTWS & Video device DIBEE THAZEZRBIRTEDLSICHBDET, I ATERIRL.
Start R Y&\ T LRV 1 Y RUDNKRREINITENDFEBREINE T, P SV Tr—2a >y EDTFIAMRY
J RlclE, Start RY VEFUZE = ICHENT S gstreamer DAY Y RERRLTWET, 7FA K
My 7 ZADABIFF—IR— R THREARETT, COF TV T—ravid, GUI ZL—LT7—2&0LT
wxWidgets ZERL TWET,
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zzzzz

NAUVREDAASRETCABICEFHHRE LLWEEIL, 79.12.3. mediaplayer; %#ZRBL T
pulseaudio Z#2EL T2 E LY,

9.12.5. led switch tester

led switch tester (& Armadillo &{&_E® LED & SW1 %> 7 U —3 3> T9, LED Ry V%
9 Z&T Armadillo &REED LED @ =47 - BT ZHER T2 ENTEFT, Armadillo KELD
SW1 g &7 U T—23>0D SW1 SADORRINEINT 2 EEHRBTEET, D7 YT —
vavig. GUI Z7L—LA7—2& LT wxWidgets ZERALTWEY,

9.12.6. rtc tester

rtc tester (& Armadillo &k E®D RTC (XU THROERER K CBEN TS 7 IV r—3> T
T WLV —ENSHAMERZED, Time ICREULLVWEZZEAALIE. Set Ry Vv %&#T & RTC I
ZOHARMNERESINE T, Get Ny VZiHT &, IRAEDHKZ RTC hhoFAH7 TV or—> 3> kI
RERENET, cOF77UT—aviE, GUI 7L—AT—27& LT wxWidgets ZERLTWET,
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RTC TESTER VIEW.

9.12.7. object detection demo

object detection demo [FAX ZH 5 DHRICKT U TYHRZBHZIT>7 7)o —23>TT, NPU
ZEALTWSORRICHERTHZITAET Y. BEDOLAICIIFRHEL cPEzBECHUAT RIS 1.
AEICIERBBLUIMED IR ERATHIRREINET, COFTVIT— 3V IidEREBEDOS1A1T S
') & LT TensorFlow Lite ZFERALUTWET,

EEY BH1IC. BEL Python 2475V %A YA N—ILTBRENHDET,

[container /]# pip3 install pillow

X 9.196 pillow O >~ A k—)L & Bl

Object Detection Demo x

CDOFPTVT—=23VEAXTTNAAELTT I AL KT /dev/video2 ZERLEXT., BEVLDIR
BICK>THDAR S TINA RCKRE LIEWEEIE. UTDT7 7ML ZEEL TS,

[container /1# vi /usr/share/armadil lo-demo—experience/resources/demos. json

. (B
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{"Machine Learning”:[{
"Tensorflow Lite”:[{

"name”: "object detection demo”,

“executable”: "python3 /usr/share/armadillo-demo-experience/AI-demo/object detection/
detect usbcamera.py ——model /usr/share/armadillo-demo—experience/Al-demo/object detection/
detect.tflite ——labels /usr/share/armadil lo-demo-experience/Al-demo/object detection/
coco_labels. txt --camera id 2”, (1)

"compatible”: "armadillo-x2”,

"description”: "This is a simple object detection aplication that used NPU and TensorF Low
Lite on the Armadillo-X2 board.”

}]
H

9.197 ETATF/INA ADEE
(1) --camera_id DEZREICEDLETEELXT,

9.12.8. pose estimation demo

pose estimation demo [FAAX T ICM S Tc A\MIDZEBZHEL TRRI D7 ST —23 2T, NPU
ZEALTWBIHERICEBHEEZTAE T, HEULCEBRAYOLICERTRREINET, 2D
F7Vr—oa v idlmEED >4 7> & LT TensorFlow Lite Z#ERALTWEY,

Pose Estimation Demo

COF77VTr— 3V EERES U THSEHEICRENRRS NS X TYERIOH 1 2EEHLDD T,
2 BEMUEDRE TIE 5 MIBETHENRRENET, Kfce AXZTTNNARELTT T 4L MT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTT/NA RICEKRE LIcWHEEIE. UATDOT7 71
EEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo—experience/resources/demos. json
1 (HB8)

{"Machine Learning”:[{

. (BR)
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"name”: "pose estimation”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/pose estimation/
pose estimation.py ——model /usr/share/armadillo-demo-experience/AI-demo/pose estimation/

posenet. tflite -—camera_id 27, (1)
"source”: "”,
”screenshot”: "pose _estimation_demo.png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple pose estimation aplication that uses NPU on the Armadillo-
X2 board.”
H

H

9.198 EFATFT/INA1 ADEHE
@ -camera_id DEZREICELETCEELET,

9.12.9. image segmentation demo

image segmentation demo [EAAXZICH ST AID TAME L TREB S NICBB(EI AV M) =
HELTRRIZ 7P TIVT—23 > TY, NPU ZFEALTWSOESRICEBHEEZITAER I, #HEL
FEHEBIEAYD LEICEDEBETCERTRRINET, COF7TVTr—yavidBREZTOZ177Y)
& LT TensorFlow Lite Z##ERALTWE Y,

Image Segmentation Demo

FPS(inference only): 13.77

CDTFIVT—oaVEAAXATTNARELTT 74 LT /dev/video2 ZFERLEYT, HEVLWDER
BICK>THIDOAAXAZFTNNARICEKELEWESIE. UTOT7 74N EZZEELTLEE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
: (AR
{"Machine Learning”:[{

. (BB8)

"name”: ”image segmentation”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/image segmentation/
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image segmentation,py -—model /usr/share/armadillo-demo-experience/Al-demo/image segmentation/
human_segmentation. tflite —-camera_id 27, (1)

"source”: "”,

”screenshot”: ”image segmentation_demo.png”,

"compatible”: "armadillo-x2”,

"description”: "This is a simple image segmentation aplication that uses NPU on the
Armadi llo-X2 board.”

H]
H]

¥ 9.199 ETHATFTINA RADEE
@ -cameraid DEEBEICEDETCEELET,

9.12.10. super resolution demo

super resolution demo (E7 X 5 DIERDOFRER 50 x 50 E7 EILD#EE%Z 200 x 200 2 =)LIC
RIRE% EIFTRRT D BRI 77U —> 32T, NPU ZFEARAL TWBHEEICBREEITA
9, COTFFVT—aVidBBEEDS17>') & LT TensorFlow Lite ZHERAL TWE T,

EEA L HsafEmET 200 x 200 E7 ILICIEA UK. BEEA THWBEE T 200 x 200 £
TILICUIEBREE T,

Super Resolution Demo

COF77VTr— 3V EERE U THSEEICRENRRS NS X TYIEIOHK 1 2EEHLDD T,
2 BIEMEDRETIE 5 MIBE THENRRENE T, Kfce AXSTTNNARELTT T 4L AT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTT/NA RICEKRE LIcWHEEIE. UATD7 71
EEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
 (488)

-{"Machine Learning”:[{

 (488)

- {

"name”: ”"super resolution”,
"executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/super resolution/
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super resolution,py —-model /usr/share/armadillo-demo-experience/Al-demo/super resolution/
super_resolution.tflite ——camera_id 27, (1)

"source”: "7,

”screenshot”: ”super_resolution_demo.png”,

"compatible”: "armadillo-x2”,

"description”: "This is a super resolution application that uses NPU on the Armadillo-
X2 board.”

H]
H]

X 9.200 ETATINA RDEE
(1) -—-camera_id DEZRBEICEDLETEELX T,

9.12.11. hand estimation demo

hand estimation demo [FH A ST > e AMIDFIEZHRH LU TEFDOEEEFOERERFICRRT
3277)—3>T%, NPU ZFERBL TWRIcOBERICFEREEXTAET., BEULFEOMESEE
BRIEFIED LICERTEREINET, COF7FUTr—y 3 VIdEmEED >+ 7> & LT TensorFlow
Lite Z#ERA L TWEXT,

Hand Estimation Demo

palm_detect FPS(inference only): 43.048
hond_landmark FPS(inference only): 79.53 8

D7 7TVT—2 3V RS L THSEEICREDRRE NS X TYEDAK 30 MEELINDTT,
2 BUBROREETIE b WRETIRENIRTRENE T, fce AATTNARELTTT7AI LT /dev/
video2 ZERALEX T, BEVDRRICK > THIDAASTTNA RICEKRELIEWHESRE. UATDO7 71
ZEBELTLLLE W,

Lcontainer /I# vi /usr/share/armadillo-demo-experience/resources/demos. json
()

%"Machine Learning”:[{

()

- {

"name”: "hand estimation”,

"executable”: "python3 /usr/share/armadillo-demo-experience/AI-demo/hand estimation/
hand_estimation.py —-landmark model /usr/share/armadillo-demo—experience/Al-demo/hand estimation/
hand. tflite ——detection model /usr/share/armadillo-demo-experience/Al-demo/hand estimation/
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palm, tflite ——camera id 2”, (1)
"source”: "7,
"screenshot”: "hand estimation demo. png”,
"compatible”: "armadillo-x2”,
"description”: "This is a simple hand estimation application that uses NPU on the
Armadillo-X2 board.”
1]

1

K 9.201 EFAT/INA ADEE

(1) -—-camera_id DEZREICEDLETEELX T,
9.12.12. screw detection demo

screw detection demo (FAA FICH >RV ZRE U TEFDEBRERRNT D7 TYT—2 30 TY,
Fle, BEHOKRZESIHNASRXIYDRIZHAD, ULEWNMEULTTHNIXHRE. FRUNEERTHEEZH W
F9, BE/NSA—FIFAYY RSA V3K TIEENRETI,

NPU ZFEBR LU TWBHERICRIDBREZTAE T, REURXIOEEIGTRI D LICERTERR
ENEd, COT7 V=3 VidEmEED T4 7> E LT TensorFlow Lite Z2ERALTWEY,

11

short screws:

D7 7VT—2 3V RS L THSEEICREDRRE NS X THEDHAK 30 MEELIND T,
2 DEMUEDORE TIF 5 MIBE THENRRENET, Rfce AXZTTNNARELTT T 4T /dev/
video2 ZEALE T, BEVDFRBICL > THDAXZT/NA RITKRELIEWEEIE. UATDT7 7L
ZEBELTLLLE W,

[container /1# vi /usr/share/armadillo-demo-experience/resources/demos. json
()

%”Machine Learning”:[{

()

- {

"name”: "screw detection”,
“executable”: "python3 /usr/share/armadillo-demo-experience/Al-demo/screw detection/

screw detection.py -—camera id 2 --conf thres 0.5 ——iou_thres 0.45 —--len thres 1307, (1)
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””

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.”

9202 REIA>V 71 VT DEE

CDITDRINGA—HHZTEITEZIET, 77U T5—2 3y DEFHHE
DEFMIE TR 9.13. RKIBETFTEDICSX—HD

'ﬂﬁbi_‘;—o %/\"5)(—9
nqé%HiJ %;%E”LJT < 7Léb\o

£ 9.13 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,

9.13. EfEhd Armadillo D&

<_0)_%‘Cbi Armadillo Base OS BHE R ZHAHAA L I —H —B R OREKETRFIC
74 2Y—I)LT&%HS Tatmark-thermal-profiler; (IZ2DWTHEBMN

9.13.1. REAEDEEM
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,

fEF

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,

9.13.2. atmark-thermal-profiler Z4 > XA 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

9.203 atmark-thermal-profiler 71 > XA k—ILF %
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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,

9.13.3. atmark-thermal-profiler %217 - E1L9 3

'K 9.204. 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

9.204 atmark-thermal-profiler #3179 %

' 9.205. atmark-thermal-profiler 2219 %, ICRIT ANV REETI S & T, atmark-
thermal-profiler K&z =1EL £,

[armadillo ~1# rc-service atmark-thermal-profiler stop

9.205 atmark-thermal-profiler Z{&£1t9 %
9.13.4. atmark-thermal-profiler "HAT 207 7 71 ILZHERT %

atmark-thermal-profiler (&, >~ X h—JLE%H S BEIRICREY CPU &3, Load Average 7
EDFEHE 30 T 1 EQFEATES. /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)

9.206 O7'7 7 1 ILOREH!

thermal_profile.csv @ 1 fTEIEANYF1TTT, ZINCDWT DA% %k 9.14. thermal_profile.csv
DEFDFE) ICRREHLET,
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% 9.14 thermal_profile.csv D &5 D iR

"y & Eiks

DATE ZOITOTF—YBEHERKTY, "F-B-BTRIB+51 LYV —>" O THAINET,

ONESHOT ZOFN T DITOFT—F . Y=o v Yy RFIVEEL Y vy NI UDRTINIREITER
BankaezrULED,

CPU_TEMP HEIRFSR D CPU BEZRLE T, BAIX'CTY,

SOC_TEMP SHAIRF SR D SoC BEZRUET, BAIF'CTY, ERAL > TIIERIE T, Z0HFIFEAICK
D&ET,

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 AR CPU AE 3 MO T7OEATY,

CPU_4 FHAIRER D CPU BAE 4O T7OEXTY,

CPU_b SRR D CPU XS MO T7OEATY,

USE_1 SHAIRE=R @ CPU B 1 o 70+ XD CPU EREETY,

USE_2 EHAIRF R CPU (EAZE 2 i@ 7O XD CPU ERETY,

USE_3 SHAIRF SR @ CPU EHEE 3O 7O+ ® CPU EHETY,

USE_4 EHAIR R @ CPU EBZE 4 it 7O XD CPU ERETY,

USE_5 EHAIRF =@ CPU ERE 5 D 7Ot XD CPU ERETY,

0.13.5. BEEAIERER D2
atmark-thermal-profiler Z#EB LU THESNIAY 7 71 ILORBZDITL THEFT,
9.135.1. 5=V IL> vy NT T VBEDRER

F&. ERALTWS Armadillo NMACTH =LY vy v N OV T ENMERLTCHEEFS, T
Li Armadillo Base OS Z### L TW3% Armadillo-loT — ko x4 G4 #HEULFET, tHORFET
BONSERENERZBENGDZEITTFELTLIEE WL,

[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 @

9.207 H—T Iy v v NV VBEOREZR(Armadillo-loT '— kD 1 G4 ZHlIC)

(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,

9.135.2. REAERRDT S 71k

atmark-thermal-profiler A 719 % A% (thermal_profile.csv)id CSV 7 7 1 JLIaD T, KEXREE
YIRTAVIR—KMUTTS 74T ZZEMNTEETT, ZICED Armadillo FEF DREDZE{LH ]
R, BoN2BEHRMLARPLPIKLDET,

M 9.208. Armadillo-loT ¥ — kU 1 G4 TEEB ULEREDT 57 & 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 T B B B B s s B B B R T B B B B R s P R R I A B TP L R
PEIPLPPLELLPLPLTLTPPIPLLLPPTLPPTLETPLPRLERLLP PP PP PRE PP PP
S S S S S S S S S S S T IS S S es
o N A
S S o S e S e e S S T T S P S S P S
SRR LR LI CHICEICHICERY GG SRR SRR LRI R R
F O S R e e R A A A
OO OF OO OP O ORI OE O P OF PO DR O OF O OP O OPOF OPOEOPOPOPOEOEORS POROEUFOROFOPOPORS
B N N N N NN N R NN NN N OV ORN
S0 G T Y G Y G P Y O Y DY G S o Y G I Y ¥ G i i O ¥ P G D Y G o O G i
o s S S S Sl e S i S i S S S S S i S S Sl i e

9.208 Armadillo-loT =D 1 G4 TR ULEED T 57

72 7 Ot IFRE (C) T, BEEIRFREI T, FWRIE CPU DRE. FRWRIEZ SoC DREZXRULT
WET, cOTZ7&, T9.135.1. =TI v vy N TVBEDHESR, THRIEY—TILIvy NTD
VBEERINRDE. CPU ICEREMNNITETH > TH SoC DEEIF 60C aiEIFEEFTUNLENS T,
ZDEHETEC Armadillo NNEEMICENIZFERBERT > TVLWBSHNE VO EBTHERTEEY,

9.13.5.3. CPU fEREDHER

atmark-thermal-profiler (&, BEEDRBERL T Tk < CPU FRXE CPU FERAXOEWVW ORI
DWTHEEHEULTEHRUE I, CPU FEHAKICDWTIL thermal_profile.csv @ CPU_1~CPU_5 3l &
USE_1~USE 5 5#Z5B LT EE W, BICDWTELLIE 'K 9.14. thermal_profile.csv D& 7
DERHE) ICFEF>TWET,

—fRMIC CPU EAENELK K5 E, CPURIDEEHEL DTS, Dk, AIEULICEENS
WiEEIE. CPUEAXROSWOLAICCEBLT. CPU ZEEICHERL TWBER L B WLIENTTA
PN TWHBWHREZERTDIEEZHLIITHULET,
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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,

238



Armadillo-X2 #@&~¥ =27 )L By 1

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,

SWUpdate ZFIFB T2 E TRDOKSHHEREZRIRL TWET,
- A/BF7YZ7F—NT v 7TF—kD 2HIL)
- 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 19.9.3. O—IL/\y 7 REOHER, ZSRLU TS,
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
FALLBWEKSICTBITIFE. 19.9.6. u-boot DIRBFZMORTE) ZZRUTEHZHELEXT,

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
- FINA ZADEE
- 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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Armadillo-X2 #&~¥ =27 N—RD 7k

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)

e
I

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 DOEhE
& 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 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

255



Armadillo-X2 #&~¥ =27 N—RD 7k

(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
HARETT, WHRICDEXRL T, T33. RE Z RS W,

Armadillo-X2 T, JBEt > Y —7 CPU(Arm Cortex-Ab3)EVLEE.
SoC(ANAMIX RER)REZRIET DI EMNABETT,, mEL VT —DFMH
o CD2FEFLTE M3 REE Y —) ZTHERLLEIL,

13.4.5. #i3RR— R DREE

Armadillo-X2 DRsRA > 57 —7 = —X(CONT1)ICid. BEHDEEZ D > fESHmMERSNTED.
RAR IRHEREIRRD A BE T I

RA > 5 —7 o — AR T 2ERZHRE T SBROFREERICOVWT, HBALETT,
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13.13 Armadillo-X2 Q#ERA V¥ —T7 1 —R
1345.1. E>YF7HYA14Y

Armadillo-X2 Tl&, & 3.2. ft1k) DILRA VI —T —RADMWMICH B EED DEREILRTE X
Fo U, JZICRHDINREIZ. BENICHEZZID A TLHETDRAETI DT, HEBEEN
INRTERTESZNE. TArmadillo-X2 ¥ILFTL U Xky TREITZ2RDELNHD T,

NILFZ7L U ZAEXTIE. FBEVICEID Y THEREREEDMIC. Uty NMEDESRE., 7IL7 Yy 75
DV OB EEDBEREERITDZENTEEXT,

RHEEBED MR ERDNELRIBEIE. NXP Semiconductors D/k—ANR—I M54 > O— RAJgE
7. Fi.MX 8M Plus Applications Processor Reference Manuali. Fi.MX 8M Plus Applications
Processor Datasheet for Industrial Productsy % CHEZE 2T W\, Armadillo-X2 BB DB % R
T, BIEFETICHDELRBRIEFINSDYZ2T7IIC, IRTEHINTVWET, BRLPIT VL SIC,
NILFTL Y AFRY T13.27.CONT1 (#iRA > F—7 2 —2R)) ICiIMX8MPlus DE> &Y hO—
T—ZELHLTREDEITDT, BIETFARALLLEZ W,

Armadillo-X2 ¥ILF 7LV AFxIE 7y hN—2 77/ Armadillo ¥
N1 [https://armadillo.atmark-techno.com/]h54% 7> AO—RK L TK
W,

=

13.4.5.2. EfRER

Armadillo-X2 DILRN— R Z &5t I 2BROHERFIRIEE " 13.14. Armadillo-loT '— kU 1 X2
DILRMNR— KRB, DEHDTY, HRNR—RAICE>Y YTy hZ2EHEL T Armadillo-X2 /KL T,

—MRNBEYY Ty hZERELIGE, RESSEH 1Tmm £BDFET, LAN IRXIIDES
13.5mm T3 DT, LAN IXI 5D LICERZERD I EFTE XA,

IR — REZERIC. ¢2.3mm Oz 2 BFAARELTED. M2 DAR—F—& R U ZE#HRAE T,
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13.14 Armadillo-loT ¥'— k7 £ X2 OHEERR— RHFI
Q LBNNRU. Tviv, ATVUYT Ty v (M2, L=6mm) x 4

® SEANX—YM2, L=11mm) x 2
EROFEMHTEICDOETELTE, T13.3.1. ERFEIRK, = cERLEIW,

13.4.6. [O]E&&& 5T
fR3RA > 5 —7 21— X(CONT) £ ERT 2BOSEMBERN UE T,

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

134.6.1. A1 vF, LED, YL—

214 YvFPLED, UL —%#ET B5EIE. GPIO DK TEYT, GPIO ICEID Y THERE VIZZ
HHEDEIDT, TIVTYy T/ TN IVIBEROBEEEELANILEZEZL T, FHRIZEVERELT
<feE W,

RA > 5 —7 z—RITIE iIMX 8M Plus DEESHIEEERSNTVWET, HERFICKL SAERE
BOWEZR < fch. X1y F & iIMX 8M Plus OFIC. ERGIRENFZE RIS cz2EIITHL
I

LED. UL—IZ GPIO EY TEERBTEIICr VI XYEEZRBL THREL TR,
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VDD_5V

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

13.15 A1 v F, LED, UL —#i#wHl
13.4.6.2. &R
W3R > Y —7 £ —X(CONT1) M SHRERR— KA, 12V ER(VIN), 5V EIR(VDD_5V). 1.8V E
IR(VDD_1V8)ZH AL TWET, ZDMOERNDEDRIGEIE. HENBHNSAHT SH. DC/DC 3
YIN=%, LDO FTHEMLTL LS W, 33V EIR(VEXT_3V3)%Z 3.3V BRENAM VT —Tx—2R
(CONTB)MEHALTED., CE5ZMAIBHIEHARETT,

BRY—T VA BABRICDOEXRUL T, "3.1.5. EREEOER) Z HERIES W,

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

00 o
VDQrsv R +3.3V
1 - 3 9 YN
I l VIl 2 ] [ l BLMT8KG121TN1D
==10uF==0.1uF 4 Z==10uF ==0.1uF ==0.01uF
VDD_1v8 veur
a
6 2 2 2
CE Z Z NCI2X
10k % 5 9
| o XCL214B333DR
T 0.01uF

13.16 DC/DC Qv /X\—% [E&(VDD_5V AA. 3.3V 1.5A HA)fl

X 13.1. ERCIEDER) DAY —T7 1 —RAG(Ext I/FHF)OEEICIEARIIEULLLIE/ M1 X T«
IV DEREREZRKEE LULTRHULTWET, £, NT—XAM Y FDTICIE, IKNT—XAYFD
BIREREEZEREAMEE UTEH L TWET, MY FUILxa L —YDHBEHZEBITLES 2o,
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AV —T1—AIRTCOBKRKEFTERBEITLZCEFETEEFA, TNERODAI VT —T T —IAN
DHBOERMIGEIILUTOERS D TT,

& 1330 &1 VY —7 1 —ANDEFRLIEH

BEES 19— z—R%A BEISIL—F BB
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