HELISCOPE Project <]

J

A ojshin A B

g PAT HFE 1

WA 5o

kirdess@konkuk.ac.kr, ldalove@konkuk.ac.kr, jpyoo@konkuk.ac.kr

8 ¢F: HELISCOPE Project += Q10 8§ 7]
sho] A Al Fiste] &8 5 9
2l FeEFE s A% Agtolnh 79l @ﬂ%ﬁ
o= WA AHFE 7 HA o F2sH,
73T o= Operational Flight Program(OFP)O] A
ol Z4+F nlgPAolef B AT YT w}a}
A OFP o] Ag2 Wl Jejel A= A4
A2 7S & 7] wjEel OFP ¢ ¢tdAS 1w
A7) 913 AT &sol dASHA o] Foj Aok
2 = A& HELISCOPE Pro]ectA OFP & t’do
2 s FHE] ffste] e EoklA el
2 A5 A & DO-178B A3 Wet¥}, IEEE 1012-
2004 X E o] HII} 8l Eas HE

Ax FFE 3

_1>~i

[‘

(

g AAA HAY. 22 Ajte]l & dE o &
oAb ool A = i:E%]OiE ToE fAE
A5 qiek, webA old @ =
ZE o= A (Safety)= QE@M g AA A
ol AYAYL DT A AL 53 TF P
o‘F‘— oA A 3 % q_

RS

r°1'
HE
2o
2
2
>
>
ofo
i)

O

rlo

i}

=

o] & xA<
2 Lokt Wizt }leé AT E o7
iinfz}D}.

HELISCOPE Project [1]:= tE Aol oy} &
TE fste] wE RSN 52 o)FHE A=
2% 2 FEEY S SRR she Aol
2l @) FE ol = v 8 Ao 3 FE](FCC: Flight Con-
trol Computer)7} A5 0] glon H o] 4

D:EH

dEstE AS dAE AAEH 2 HS dxeds A FES "dete AZEo|Ql Operational
OFP 7} 7o) ghdl AZE0Ql HS m#Hste]  Flight Program(OFP) [2]¢] ©A1€th OFP ¢ A3
SEEAS 43U A4S U FAAAL LZ B WA 1G0T ool o YR 4
Eglol gt WAL Bale] AF L Sy g6 W ope AW, AN, BAA A AL
Maw Axedols] aPAYs A AnE me AT Hepd OFF © %o AmEse] adel &
Sn wpat md OFP 7} AAwen BAsE  PHU o@ e dHAL Susl AadE
WEE 2ZESI Ag aeste]l 44 2= 24, A mFdl A% AT dA FH % HT Tl
48 A%, AW FEor TAT A% Al U@ o|FolAep @)
W&S 7ledth 2 =iodA AAee AZES ] IEEE 1012-2004 A2 Edo] AT =l dAxt
As HAas ﬁ“‘%%ii’ﬁ HELISCOPE Project <] (Software Verification & Validation Process) ¥ [3]
OFP o uldt ¢t S FH3 5= 918 Fo=z g & ATEYY HAZS 98 a2 AAstE UnA
e}, o EEolth Gy AmEde] Lopl At 1% e
3-8 = (Federal Aviation Administration) oA 37
& A o]: HELISCOPE Project, OFP(Operational Flight o] Al&%+& AZEYo]o] otAAS Frsr] 93
Program), OFP Verification Process, Formal Verifica- DO-178B 7 A% [4]S <HHA 5SS 93 &%
tion, Static Code Analysis, Software Testing 2 A3 AL oA AE dEY] BFE oZo
2 AFEHI ) olE EEe AT EY ] AA
A A F70e g &S Hal dlen oekd
1. A& GE ol 2L Eofol Agstr] ffs] WEol tha A
@0l wol gtk webd A2 el e 1 5
oEd AZTEH AT Y A FEdte A4S uy 0}04 A= ?L““HOF Eie
W Ak Zokel deAde] vl AAA =YL, 2 =& AE DO-178B /I A7 IEEE 1012-
ARk 7Hg ol A *iﬁoi“ AAAFTEH A A 2004 2ZE] HE5d &9 HA g5E FxsH]
A|EREA] AZEO)7F AA s 93t HIFT £ HELISCOPE Project 9 |8 A|ojFE ol SAl= &=
TR AT AAAAN 2 AREANIATY e T AT QAo AT ATE 485 S (NIPA-2010-C1090-0903-0004,
NIPA-2010-C1090-1031-0003). ©] =12 2010 A% AF (A7) Ado® AT 72ATAY ALE jro} 34

719](2010-000256).



OFP & 3o sh= Adstd s das A
th OFP & 54 o] HAAjto® Faate Wgs A2
E 9o} (Embedded software)gt= #, 18] 7)o
gny 2ZE g AHS adste] B5 JH

N3 A ZE= FA(Static code analysis) ¥4, A
% < (Formal verification) 74, A3 (Test) #4 S
b daE A g

o AL vEd 2o 2 AdAeE &
Aol A% ¥ EF ¥ HELISCOPE Project 3
Axpel B Aol diste] ATk 3 Aol x
o A5 Al a1HE SAC s
= AAAQ AHS AApet 7
aL, 5o A8
o

R H:l

N

o |

‘2 2 2 lf oy |

Ry

21. A5 Ax #HE %

FN

2.1.1. IEEE 1012-2004
IEEE 1012-2004 = AXE9o] 753 3l At
gk = A o]tk IEEE 1012-2004 %52 7 A
F71dl A Y= AT g EF bl
g &S " loem ¥ef(Management), ¥
(Acquisition), &9 (Supply), 7I'Z(Development), =
% (Operation), --#|(Maintenance) A= o] Fo]A]
Atk AFE 24, A1F T A5 25 FIs-
= 49
3 &5

2 o

oy,
Row HF SFe IR A A Al

s

o]

=

¢}

5
-
M

~q

<
—
(¢’]

<

®,
l

2 Level 4 S
uet J5ES A Lok FEv dexith

2.1.2. DO-178B
DO-178B = &% A~XESo] /daest A5 2
T ZAES AT AR Actew, vx gy FA V)
% 9] 93] (RTCA: Radio Technical Commission for
Aeronautics)®] AW AHE L3l o] i H A
th DO-178B A1 31 Wt g AZESJoje] st A
BTl AZEY Qe diE WEs "3 9
ot} dA A3 Al E (Planning), 7% (Development),
7 (Verification), ¥ 7}¥2](Configuration Manage-
ment), F4H.ZF(Quality  Assurance), My
(Certification Liaison) ©HAIZ o] Fojz] lom A3z
Edol /N e F4E wFety] fef dA &
sol WE AES AL Aol dE dxE x3e
1T DO-178B ol A= AE, 4, A3 59 A5

a3
25 FAFES Holsa 9o ot PF ©

Aol A o] Folx Tt
DO-178B += A|Z=¥l QP 7}System safety as-
sessment) S F3] AXE O]9 53 (Software Level)
& A4S do 2ZES O] THE Level A~E ¢
wom et Twel wE He5E A&

|

2.2. HELISCOPE Project

ste] e ARFYPIL S ojFAHE THE &
ol AYFE MEs SRR Sk dolv o] 3
S Ad 24 A dFor waA ot
Aol e ARE AFsp7iol #gtefof gt o] =
18l Hl @A A o HE v T o] S A 3 5B (MCC:
Multimedia Communication Computer)E 32|55 F o
Axjste]l WY Alzglom ks Wyl it
AT7E g gk

HELISCOPE Project ©] OFP &= H| 8§ x| o] 71 37 ol A
SAEhE WY LZELOEH, o AME Fdt
of AAZro R w®istele= deFHe FHE =elst

HELISCOPE Project [1] Altte] o]z} B2 9)
£

i, bdstal b E HldAoE 98 v Al
gk HES dA A Wl AN ¢ dES Sk
w3 e Yol SAAFE e &2 s ol &8
of Z9E dFe AT H TGS FAAJAEHA
= Sl AZHAA = FA S At Al o
F ARE AT F A=F v AZAAA2H
(GCS: Ground Control System)< H| 3§ #l| o] A] 2~ ¥l 7}

Akl deEEe] A4 dHs F9d 5 A
skar, Zheletel ok 2 & 5 QA drt ol
g AtgEs wSey] fls A EEHe Fdvdn
=9} Fhvlete] FHARES Agojata HARE WHE
SZESOSl OFP & sk A7F ds o &
o}

23. A5 AR 47

MRl A E A L AF AR AT [5] = T-
50 255 ATV Fer] N AEE AP
= AlgAoAl 2] AA B HF AXHFCSDVP:
Flight Control System Design and Verification Process)
2l AL Ak FFvle 234, A
B L O P T R I P IS PPN
o Aot nl@A e thste] dsstal glow, uld
A@e AR OFP & Paahs HAoz FAH ol
Atk OFP ] Ego that G s st

A}

HILS 7S o] &3le] OFP 9 7|%, A ¢4
gk 958 Felsta =9 F2hs HSet
L otdAo]l eEHE dAE Ao ASA
ANAT AZE] ] e AFS F=3st7] Y3t o
T [6] & 79 TS Fxste AlE Axke &
S AAFAY. AT EY oY T3S obd-", o



KNICS Pro]ect A A FA(V&V) DA A
T 7] © 9AE 2L P
Blo] =0 X3l A Exz 5)
g xﬂ*lﬁ&t}. O?A}EM QX}OJ
(Inspection) &3 F44 &4, 49
o, 78 dANAME AE EF5s
o® Agefsta vk HE3F HdA 4 (Safety analy-
sis) 2t 4 FeEldd digh &= AGojsta . s
& o] A = NUREG-0800, RG 1.170, IEEE 7-4.3.2, IEEE
1012, IEEE 1028, IEEE 1008, I[EEE 829 59 %+< %
z3to] QAAbE ¥ A ESE-CCS o] ek A A2 e 7
T gl "AAE AA ST

3. Operational Flight Program
31. 7/} &

OFP = @& 7lol "Ae] F2el= LT ES o]
th 7)o AojE wdete v AA ol HFH =
AAZE &4 A A (RTOS: Real Time Operating System)
7b gAlE o] T2k, OFP & o] Ao 7ol
ELXHQC% 28k €tk OFP & A A#A| A 2~H)
(GCS: Ground Control System)¥} ‘&4lstn, & XH 3k
719 AHE yeoldla kg Al v AEHES &+
st7] fgk Alo] HEE U ‘C Qﬁ@% gkt ]3
&l OFP &= vl Alole] a3t 2+ AAHAES
st vt w=7] Wl &) dEHE 9ot
shal Alo] WHe vE]r] flske] OFP &= AA|Zte =
sztefor o= 54 A, vl@A o] FE
A= o] F2eE WHYE AXEQO Y 5HE 7R
t}.

J mjza

N ol

32. 5 A

3.21. AAIZE A3 E 9] o] (Real Time Software)
HELISCOPE Project ©] OFP ¢ & 933} 7|5
AMEZTEH dA ol digh JEE Eo} olE
7Rt 2 v el e wHe ALtste] Z
AMu EE ddstal, FA FEHE AGUAA LT
o2 HEshs Aoty wEhA bdskal QHg Al ]
g s FA87] Al v FAdel de ¥
= 974 ARE el ALkete] ddajof §vh. HELI-
SCOPE Project |4 H] &8 A o] 2L E 9] o] <] \jr
= &4l gk A4ke] 20ms~50ms AZF QFe] o
ofZoF kil Al [1]staL lew, ol& UP}—OV
el AAE FGAAL] RT-eCos3.0 & AR&3taL
TMO il [8]& 4-§3te] drilsa Jje
2 OFP = AJZE 3o v 0133 545 Hol

o, dAEE gHE] A8 ol d 540l ey o

O

_4

oF %,

3.22. WHE AZE9 o] (Embedded Software)

HELISCOPE Project ©] OFP &= W43 A& ES9o]
o] 7] wiell st=eofAQl A AR o] At w2 A
o] e, A2 MRy g9 sl oal el A
7h e = oqdem, AA @AM A sl
oAeldd & Stk TMO RS #H&ste] MTHAU
7] ool AMH Pl we} FAsks 574 (Event-
driven)#, &frulolE B9 AR&SH o] A<et
© BEIF ZuATE o] Foj Aok &= SR THA
AL ginh wEbA bAAdE R HE ols 54
alej s ojof gt}

°

4. A% A=k

IEEE 1012-2004 %<7 DO-178B A Aol A
Edole] sk AT 7] dAe] wig des Ao
shat e ey @ Aol A dig o R sk OFP
ojul 7ol ¢hmw AITEgJjRA i A
F719] wiate] ol daE e ol weba A
F71 2 @Al sgehe AEE]l a7 A7
of #3h HRIF FAAsAY rEtEo] 9ls 4 3
o, FFANA aete g FEd v ulg
o] ¥=g 4 girh g OFP 9 HHd<
ds] fdgstr] g8 32 <M dFFd 5H5& 1
3l = So] Axlo] Edtu o]of dhu}

A tel| M= IEEE 1012-2004 3<% DO-178B ©]
W8& st 4% As AAE xﬂ/\]b‘w} 7
A 719 LAt A dAe] AbEEe] ne

i

FFI

O

o
fru
B Lo
(&

m
g
_%
12
OH
o
:i
oZi
o o
=4 o

i
_O,L
&R
_Xl

2

olN o oL 1% 2

flo 6L ol e oft oZ

VRV 2 H 2 A

Y
QT At A
A

A 4
V&V Z 3 5 1A Zo 52

I¥ 10FP A



41. 2T EH S 53 A9

IEEE 1012-2004 %7 DO-178B E <ol A= 247}
AP 24 A 2E bl FE %0}04 AZES
of A4 THI} RIZEd] THFE Aot 19
et A5 e F=s Aostar givh. IEEE 1012-
2004 EEol A= Mﬁ} Al zglel] m A= G
SF7F BT T
A Ll,ﬂ.ZT‘E%%‘ﬂ
DO-178B “l| 4= 2.7<] 4
A~E%SHo= BHFsha

7

Sal heha A

3 1 I1EEE 1012-2004 Software Integrity Level

wol A Fadith Al FF5e AT EO 7T
gRlsl7] 98t BE FHFoA FadstE, sudl w
g Al gEo] G § Atk Alg AR 7
< DO-178B ° Aojsl W&ol 9o A gstH, &
3 ANYAE £ 4 9 WEy 2o A8 HS &
o =0 HAAS FHET £ YA e A7t
A= 59 vlgo] aFHER, FHAFHe AXE Y
SHY A§olgt =g

¥ 4D0O-178B 534 == AHEXR &F 7|&F

Level Coverage to be satisfied
MC/DC Coverage
A Decision/Condition Coverage

Statement Coverage

Decision/Condition Coverage

B

Statement Coverage
C Statement Coverage
D N/A
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