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Para-virtualized Multi-OS Management Technology for Stable Operation of Smart
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Abstract - Among the filure cases of the existing navigation aids, the SW and operating system errors of the RTU, the embeddea
computer or navigation aids, account or about 10% The causes of SW errors have an infinite number of cases, and it is Impossible to
correct them all. In this paper, we proposed a paravirtualized multi-OS Docker container utilization technique as a stable operation
technique for smart navigational aids, which have recently increased the amount of computation and complexity of SW services that neea
to be managed. It is proposed to divide containers according to service type, expected load, and error frequency and load the service.

Key words - Smart Navigational Aid, Linux Container, Embedded Computer

1. M = Vgt BAe FET 5 ke Hellx deE] ARgEa Qi
Eie FHE Al AFTAEANA AW U 2 o] 8-F

71E FREA Y 1A T FEEXA Y duv= HFE & Eoli, AWHE vES Azt A o8 AHUES
RTUS SW 2 FAA o7} oF 10%5 A3t vt EE 3] 7|uke] 3 4E wAlolA F3geH3]. & =EolAe

[11[2]. SW ollg]e] {19l H3kst 9o =5 7IXH o|&
BE A e AL BUbesith B =iddlA

E g2RA9 dut= HFH RTUNA F8 A8 20}
RTU ol Z2AAEHE 8 SWS g 58 &

o193 el QoI ol 913] A4 05

FE O BHe ATV WS 0S AHeld VMg FEaT e
F5 3ha 0|8 247 WAk 0S Aelelue] FAA A9 2~ elelneje el B4 EA@ LXC, LXD, CRI-0 1@
A e} wASetE AFet AelUw AAEF A7l EAZE WS 05 Adeld gelneiee) fEHe xzA
A WA E Foto] Aulze) FUe PAT F Atk G ESolth 1 FAAE ¥ =RelAE 4 olvA} s
2EANA FAS AL SW R Aul2E golsa A} o B0l e BAR JFoR svlE gE
OIEE WIE 05 V&% Beslol A%E TS AF  HA WHIE 03 el e Acka,

gt

2. BT - V1S OS ZE|0|H

[>
i)
(m

o
fitl

m
N

H7gs OS 7182 0S 992 A3 Z2A4 gias o AXNE Us ZRUEH T AoE st A2 SAE
B 2elT AL AN E BT AL A S DS delel B S e A ol o
G2, 7} FLSW AHI2ZL BRZ S Paawe GPsel AT AR B2 A sl AFHolor Bk w4,

23



2vte iAo 544 sdelets A olA i 2
AR 7F Hojoksl] el =eH o m Al shedle] S4l
= AEd 5 flok 22719l 58 AlM 5ol AREShE RS $A
o] AR HeolHES TAANE ¢ o o= & FHE
SW ole & A Z 5 Qe o]2]d EAlES SW T8 %
< 0S =g @4 & TAAA = SW 9fel® v
SWH 059 “s#oll @3S Fol AEAQl ol 33 2y
HEe 278 gtk 2ntE Fm 34 RTUONA F=8wfofof
= 8 ARAE 7] B, Al dlolE =4 AnlZ, DB
AMul s, A AH| 2, A AR Aot ZF A aES
A2 vt 2k A4 wlolE R AlA o] Jlrel] n] g afo]

5 —r?fE T len, AdA doly 2 W=el uel HFd
27F Bol 8% 5 glernw ofd we} Heold
gol Aulazt AdE = k. AvkE FE A ] AlA 9
AN, FEAA, e AN, e
|22 Aol A AR HolBE =
B AH] ol 714 me A%
KA DBe] HlolHE 43l
=l "5k 7?” B
1

_YE

N
==
o
o>
o

of\
ol
ot
=,
x

)

\
> 2

fr

=
=]
=}
S REl

=9
K}
o2
014

rlr*q
o B o

> 2 u
% qo

i)

ol

o

=
1%
m
[ ﬂu
rlr U

2

l

H

A

_,d
X oo Lol

=)

X

[>
fu
Kuf
i

17
d
N om oS b

rjg oX FJ;_‘, OH

e

29
ro, Mt

>~
)
op
&
i)

Y
ol

&,

[>
T
oft

ol

ol

Q2 >

o
o
o

Yoo et
de T T

o

2

_umi

S
=
L)

L > =0 B 2 oot B 32 ot &g

GrafanaE Zgs}o]

ADHE
T2ai|
A0 7]

AOHE AL
ETIERTTES

4] ©0|Ef DB
EETES

b A% BLEY
EETES

HE7H45E 05 HEHEE 05 HETHEE 05 HE7HdEt 05

Fig. 19} o] MulAase] Bl 1 ZAY 2o uhed
ZAdelvE 4  Art Fig 25 AZ4s SW oz 24
Aol dAlE BolFal gtk dlE o] T AlA dHoly &
A MRa7E AR o E 2 AR A9 22 dH Y
el M s E = FTdHAA vy F17bH] Zed w1 A
U F5E 5 o, v AlA oIy 3 Anjsu DB A
Hl2 Soll= s JFs & 5 Uk Al s3] A454

24

o2 WASA THY o2 pelsh el Mu2t o2 g
Aska s HOIUE ALR A 4 vk AddE A
oluZE A Al elerh sl B9 wadwe] Vs
& &stel & wom Aoy oA & iAlstal dys)
= AEE @ £E U
A ——
03 FA
|: Y7t 05 HH7Hdst 05 BF7hesr 05 HE7h3E 05 HH7dE 05

t

05 2 MH| 2 AALS

| |

‘ zrE 23

HAH ‘

Fig. 2 Example when significant error occurred
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