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Efficient Development Method for Embedded Software Using Next Software
Framework CLI Service
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[ ABSTRACT ]

Since the embedded software is designed to reduce the production cost by optimizing the hardware to focus on a specific purpose,
there are many cases where the hardware to be mounted is limited differently from the environment in which general-purpose software
operates. In particular, in a hardware environment in which embedded software is operated, there may be no screen to output characters,
there are no input devices such as a keyboard or mouse, or storage devices capable of storing logs are often limited. Developing
embedded software in such an environment may differ greatly in speed and convenience of development or testing compared to software
developed in a general PC or server environment. Due to this problem, this paper proposes a more efficient development plan for
embedded software by utilizing the Cross Platform CLI(Command Line Interface) service of the NSFW (Next Software Framework).
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3 1. Cross Platform CLIof] Q35T 7]
Table 1. List of Features Required for Cross Platform CLI

oIS EE
connect |[¥97A0=2 CLI Ag|2o] dZAs= 7%=
show [show(FA]) CLI %3S Aske 715
change |change(dlo]) CLI #HS Aasts 7%
restart(RIA]A CLI HHE A2st= 71502

restart 23X 28  ATEIo7F  RAIR =
e o O O =]

. monitor(ZUE) CLI H3<S xa]sl= 7%
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Fig. 1. Next SW Framework (NSFW) architecture
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2.3.2 process CLI command (show)
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show fw oYAYT AR HHE  AA]
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show node ¥15  |A|AY node AH AA|
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show tasklist AA Task list AEH  AA|
show task 15  |X]A" Task ANAHE A
show timerlist AA Timer list Y XA
show timer Y15 |A|AE Timer AN AH A A|
show msglist AA Msg list AE  AA|
show msg msgld |[R|FE Msg AMA] AH FA]
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Al
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2.3.3 process CLI command (change)
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Table 3. Commands included in the change function
required in the Cross Platform CLI
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change ipc H& use ox
1 AR o8B
on/off =A AFZ oJ 8 on/off
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change logconf group
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change logport
2I1I80]|2 ZTEYS use
on/off
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2.3.6 process CLI command (prt)
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2.3.7 process CLI command (etc)
%712 Cross Platform CLIoj X4 @ Q1Zo] A-23t AH
Gbs YA Baisl A8 4 2e T B
o =82 & 4 Stk CLIoJA Z
< sl AAlsle ggol(ls)er 4
Alot= PRoi(help), 12]al 3o £ Y82 A& 4 9
H&ol(clear), UX|¥o = CLIE F&T 4
olelgt 7le} Tl Ee 2 Ao W AR 2400
i

_q

o =21r

}5}0:] 7k A|AEIo]A] Z4(Callback) HEIZ A5 3
SES dslol AT 4 QLS sk 2ol Basit

4. 2

rhu

Wgd Amegolo] feot Bawsl A FrstEA
sto] AAgol st Waxol Zxsln k. oled WeAS
9rEA7]7] s W Azegdolo] uoh &gl
we sick. B5] 2 AlISO] EAN OES 23

r
o
o
i)
fo
o]

& 4 Ql& Cross Platform CLIAH|AE 0fQ g3t 4 9l
ch. ool Lﬂﬂéé AnEYooA 7T B ARl REF 7IE
=< MM FI7HR] TlssS TiEste SiY AZEOE

LIGHJiﬂOﬂH AR Zakst 7]8r SWom3 Q9 I(NSFW)of] A]
vla2  gxfsielet. Jeln B =FolX+ siE  Cross
Platform CLI AJg]A0] tfjste] 7]&st%ch

St=t 7|28 =X M3d M3=(20214 09) / 11



2 12 Eg5) Oéj 7149t A EQof EEIO‘%:' Cross
Platform CLI A8]AZ &85t YA}
o uRore iRk o A

ot ans
A S £ 4 9l Rolct.

J2]a AR 7|8 AaZEQo] mAY A Cross Platform CLI
AMIAE 28l Y 2 AYEO00 AR 4

o
o
o0

b 000 Ard, 000 FLAUAIAl 5)2 Atz BH 7
Al g of AARAM e AR X3H B 1S A=t
2ot st B3] B AP &8 AlE 5 i Al
o] AF A2o] o]alE mf Cross Platform CLIAB|AS Ed]

aiiAl uloll FAlE AmEQojo] IS AARE

o2 HAY £ AT Aol 4 oiN Y 3o 2 =80

opx|eto 2 Axje i 2 A|E AJogt Cross Platform CLI
ME|AS AFBShE 7108 7Hgsto] Boto] 3?40*5& Eul(Telnet)
SolilA PPolet Auts S5k, Feolle Beto] st
SSH(Secure Shell)ot ZHe m2 E 22 ARSI 712 A&E5H
AT EFH 7|EANY AT E AESHe AREAL Q15 WA A}
=5te AFUEZS AMRSEH brute-force T2 Saf 742 Thofst
Atold| FAo] Fofeh Lubo] gl7] wiEo] F3ol= BEeto
¥ SSH key A& Halog sjilo] mostcf”d, J2)u #xj 7y
el 7]2 V)5S YHAA B 28802 i U AEE 4
g & Qe F7F 7152 idste Aol ¥ AAE ol

Blori ﬂ.l[o

19

Lo

References

[1] M. R. S. Lande, M. S. Ali, “Synchronization in
Embedded Operating Systems,”
International Journal of Advance Engineering and
Research Development (IJAERD), vol. 1, no. 6, 2014.

[2] T. Yu, "Testing Embedded System Applications,”
Computer  Science and  Engineering:  Theses,
Dissertations, and Student Research, 2010.

[3] C. Ebert and C. Jones, ‘Embedded Software: Facts,
Figures, and Future,” IEEE Computer Society, vol. 42,
no. 4, pp. 42-52, Apr. 2009.

[4] P. Belt, J. Harkonen, M. Mottonen, P. Kess and H.
Haapasalo, “Improving the Efficiency of Verification
and Validation,” International Journal of Services and
Standards, Vol. 4, No. 2, pp. 150-166, 2008.

[6] T. Henzinger and J. Sifakis, “The discipline of
embedded systems design,” IEEE Trans. Computer,
Vol. 40, No. 10, pp. 32-40, 2007.

[6] D. Lee, H. Song, J. Jin, K. Cho, “Efficient Test Method
for Embedded Software Using Next Software
Framework Test Service,” Journal of KIISE, Vol. 47,
No. 9, pp. 804-813, 2020.

Real-Time

12 /2==7|=8s| =2X 33 F3=2021H 098)

[7] J. Lee, S. Kim, J. Woo and C. Park, “Analysis and
response of SSH brute force attacks in multiuser
computing environment,” Korea Information
Processing Society, Transactions on Computer and
Communication Systems, vol. 4, no. 6, pp. 205-212,
2015.

[8] J. Park, J. Kim, B. B. Gupta, N. Park, “Network
Log-Based SSH Brute-Force Attack Detection Model,”
CMC-COMPUTERS MATERIALS & CONTINUA, Vol. 68,

no. 1, pp. 887-901, 2021.



