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A-380 JHEHH] : 1209 &
2TEY0 JHEHAS X8 : 409 =

- 32 B AZE 0 S¥

-HY = AT 2 ATEY 0 : fly-by-wire, engine control, radar, ADIRU, AP S

- Health & OtM &d : &Hd XX HIS(AY, 2, S5, =Y, WHLXIEK]| S)
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® Avionics Architecture Trend

F4 F-16 FIA-18E/F F-22 JSF(F-35) o A|AH! Serd
F-5 F-15& KF-18& ASAAC o 'Tﬂ"mﬂ"* | &E}"“' ﬂ
KT-1 F-15K e BT OS5
KT-1B Eurnflghtem E[ﬂl_@_ﬂ }I__, Y E o X D=9}
TiAse o LT 217 — 1 e
ﬁ[:f_&? “@ : Int atedf. . 2000) o A CIAS
= ntegr vionics = =
Federated Avionics o E."ﬁ'é‘,' ;I'E

(60's - T0's

Independent Avionics
(40's - 50°s)

e 11 JH|Y
o X HIE
1 e * Integrated Processor
» Dedicated Processaor : + Integrated Processor » Sensors = EH{ED, RF) >xa
= Individual Displays s Partial Integrated Processor = 2 == 8HCNI, RF, EQ) * Integrated Glass Cockpit ® x-I S C;
* Discretefdmalog WF * 3lass CockpittAnalog * Individual Glass Cockpit = High Speed Digital Bus IiF

= Point-to-Point Wiring « Digital Mux Bus IIF * High Speed Digital Bus WF = Unified Standards Ketwork ® I'I x{ed
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AIAH (20044 98 14Y)
E 02 BN 2%
(FIRE O EIOIH I} 4 billion milliseconds& Zx11H
- dill : €371 9l =3 Az S 0|
- ANAH 2F SHE )| It =3 LECE I £8(30& OiCH
» IHECI0E OIAL (19914 1& 218)
— SO0 H & OIALY X 2XHSF 600m)
- &il} : AFSX} 2 (22O 28F)
= F-22 (19924, 20079)
- Hol: SA OEH0 O= HARH 58

(F-22 crash landing = & A})



S/W 285 013 AT Al .

o F BALA
= 0f2|2t 55 23 (19951 63 42)
- ol ==&} Ehef EHE ofl2]
(64 HIES| £ F 2~+E -> 16 HIE I+ BHEl 1Y)
- @i 2AL F0fl 37= £ 29 H4
- 2R H|& : $ 7.5 billion
= NASA 314 7% H= EAIM (19994 113 232)
- 20l : Jjj& BIZt E%] Unit ES
O|E{go] o}l OIEu}2EH = AR, AMHMOE =57|0lA Eds=
&= AM=C} 2 4.45H] B2 SR t|&
- di: 3y Hx Tl £ 40m S&30AM Fi
- 2% H|& : $ 125 million
= NASA 34 BAIM (2006 113 2¢d)
- #2l: SI=S0] 5= HE =018t 2IE0]| 2|8t HiE{2] &4
- @i} : M= Xol=2 2T =7| STt
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o g"'g'7 I -E-AI'.T'_ Al'ﬂl https://www.atsb.gov.au/media/24550/aair200503722_001.pdf

« & S371: LYUI0IAIOF 3 Boeing 777-200ER
- 200549 2= PerthOiiA S CIEFEE 28
= EAID IR
- AIDRU D0l W2} &2 GIOIED A=50] | oo
ok2)|7} WSO JIS0l= A2et ZAL "
- Low Airspeed, “PFD@] Slip/Skid T2 XIAl
ZT d=%(270 Knots=> 158 Knots), &l£dH

- AF/L 2YSF, B3| 202, 8] SY

ntrol
CEONENE v bntiol | system
) surfaces
A R | {EFCS) urface
& &

- JISZE A A 2011l +~SHIBCZ 2HEOH 21
« BF Aldd ZAIHHRIATSB) EE
- ADIRU 221218 AT EH0{0PS)VI H=0ll Mt Algiolil 215& WAL,
AlE0l #18S2 B=Q 400 2HS010] AlBikl0f 0PSOl =21kl X| &2 Anomaly EXH

& ADIRU(AIr Data inertial Reference System) : 23712 FHIHZEZAHIS(PFC), XIS ZESEXIAPIC
HI XIAIZXI(FD), HI 22 AIAEFMS) SO0l HIIBE(X T, 115, 22209 AT X3
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1 Eill 3J| 018 ISy &d

- SO HIZ W0l =FADEE3J12 01SXIM0IAMS 215 EXtE HIS0HKl 258

= MZZXXK
- O01= FAA(Z371 HI=t=31JH: AD 2005-18-51(ZZIHMXIAIM)E S0i B77722710ll ADIRU
2177 OPS &1X| & HIMW ul ¥ Ol Limitation H& ZEX]|
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(1) Hig7]2e| otxist H|dH} =2 YoliSi= 2|e] I FAIEfS| Bi4AH0]
O}= 21010} StC}(Extremely improbable)
(2) H|EHT|e] M= EE= APV} S2|st 28 MEE 2 55l= SEHS

AEINZI= e2lo] aFaElo] wrelo] glojok etCH(improbable).
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o A|LH] I =ML
SCD : System Concept Document

SRR System Requirements Review
SWRR Software Requirements Review

SCD PDR Preliminary Design Review
CDR Critical Design Review
TRR Test Requirements Review
SRR
v 4 4
Validation
Hardware/ ;
System PDR Software || System [y TFLS;:}Q >l
Requirements CDR Integration | |Testing Flight
Software Software Testing)
: Integration
Requirements A J X
Testing |
2 A 2 |preiiminary Unit
g SWRR aE, Design Test TRR
= £ Code e O OO D OO OO O D O
= = -
= @ o o c w
' = et c e @ @ = ) =3 )
€ 13 13 2| £ 7 S = | = 21 =
E ) £ 0 0wl @ el S =15 ol @
o M o m 2 Fl o o 7] I~
3 OB R P 3 2 |3 HE
@ S a o
7]
=

[

—A\
)
[

Baseline points

Allocated & Derived
Requirements

Tz |
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HE 2 =28 B
Safety Assessment Process Safety Assessment of Aircraft
Guidelines & Methods In Commercial Service
(SAE ARP 4761) (SAE ARP 5150/5151)

Intended

Alircraft
Eunction

& Safety Information

| Aircraft & System Development 1 Functional System

Processes J Operation

Function, Failure .
HACHo " l ‘ System Design

(SAE ARP 4754A)

A a4 A

\ 4

Guidelines for Integrated
Modular Avionics

(RTCA-DO-297) A28 20f EEAL
7\ 7\ |
A A N y
Electronic Hardware Software Development SW/HW &0} E=x}
Development Life-Cycle Life-Cycle
(RTCA-DO-254) (RTCA-DO-178)

- SAE ARP 4754 Guidelines for Development of Civil aircraft and System: &27| A|2E0j]
CHEl QIS T 2% F7| 2l8 ZH= XA
- FAA AC 25.1309-1A System Design and Analysis2 I=HHHE MY
19
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O = MA(ARP 4754A)

AIRCRAFT
REQUIREMENTS
IDENTIFICATION

SYSTEM
REQUIREMENTS
IDENTIFICATION

ITEM
REQUIREMENTS
IDENTIFICATION

ITEM
DESIGN

ITEM
VERIFICATION

SYSTEM
VERIFICATION

AIRCRAFT
VERIFICATION

AN

Aircraft FHA

PASA

Aircraft CCA

Top Down
Safety
Requirements

Development &

Validation

Validation| of
Requireménts at the
next highest level

Il

System FHA

| PSSA

| System CCA

next hi

Validation|of
Requiremelnts at the
hest level

System FTA

System CMA

Validation{ of
Requirements at the

System FTA

7z

System CMA

System FMEA/FMES |

System SSA

System CCA

I
| system FMEA/FMES |:

Bottom Up
Safety

Requirements
Verification

ARP4754A Process

DO-178C/D0-254 Process

FHA : Functional Hazard Assessment
PASA : Preliminary Aircraft Safety Assessment

FTA : Fault Tree Analysis

CCA : Common Cause Analysis

CMA : Common Mode Analysis
FMEA : Failure Mode Effects Analysis ASA : Aircraft Safety Assessment

PSSA : Preliminary System Safety Assessment FMES : Failure Mode Effects Summary
SSA . System Safety AssessOment
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0 A|AH] - AXZXE 0] - MXISI=S0] 2
= SAE ARP 4761= B = £~E=(Assurance Level)& Ao|si11 9= W7 |ES2
IMMHIIE CHE

HS sE2 7|1S32 1F =210 43sl= Z2M20| 28 M8 ~EE MY
= SAE ARP 4754A, RTCA DO-178C 3 DO-254= A|2AH|0]] CHoH =xHE!
Al2E oMM Il &% AI2HI0M =&E T2 A2 2F=H JE3Y
HlEed I3
= 0l= 2diyofl J&kE Olal = U= N alrlsdE tiAst7 (0] SESt
FoE Walo2 AM0| 1S3 &
= MEZH0j 25 °|E35IH Objectives-based Tables AlS
= &2XZl LRU(Line Replaceable Unit)

- PLD, ASIC ¥ FPGA 9= EEH2| X} 3t=H|0f X &t
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2 EL0] JiE = DO-178C

e DO-178C2

s HEY

= FAA AC 20-115C (2013.7)

“An Applicant for a TSO authorization, TC, or STC for any electronic
equipment or system employing digital computer technology may use
considerations outlined in RTCA Document R7CA DO-178C as a means,
but not the only means, to secure FAA approval of digital computer

software.”

# FAAOIM CASTE Séll, DO-178 M20]| Tzt =0l ALEE 2MZ Ha|(HT= & 332)”

of: A=ESgo] /2= 0] st Yo} XIH, 2iS0M2| Djsid 2 HaM ge]| S

Sl Sk
Zl&2¢l

https://www.faa.gov/aircraft/air_cert/design_approvals/air_software/cast/cast_papers/

=
DO-178

DO-178A

DO-178B

DO-178C

=L
1982
1985

1992

2011

DO-178 History

ITZ2M2L, A, #FME, =, HE, Waterfall
methodology =2

E£35}, Ct ™M0| 7|=(Transition Criteria), C}2Fst 7jjut
Ui, OIO|E, E

DO-178B Jid d&=l, z|&l &=

of N 7|&=L


https://www.faa.gov/aircraft/air_cert/design_approvals/air_software/cast/cast_papers/
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o DO-178 2 54

- ¥ 2129 HYUYE UEK0l= AT Y UE| =F2F B IIsE
Ol= ¥3& AIAH” X I 2ZEH0 XId - S/Woll tHoll 2= XI&2 ord

- ADEQN St EE AFOP| A, XY WP 278

- ITHE JHIC T JHESE St 2% A

- 0| ZAN0IE S HEE SHeL 1 4&E&E Al

- 2 S/W BE Uidl S0IAKE : S/w el JHY T8, AHWdX] 24 2+

* D0-1782 =& Z2MASA9 EM
- XZE ZZHA (=, JHE, 343 S 0I& SllS0Ae 24 Jgt

- @312 XIZH oMt il A& Kol ~ A= 2E 1T THO &Y
40| glg&E AS

= QPXAUS SFANII= SHE 2ZEA0 A™(Criticality) =00l Tt 818

rir
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o DO-178B=> DO-178C 40| L& HA U 7| Al
TR HE UHE
- & dS(Tool Qualification) — [D0-3301]
- e él(Model-Based Development Supplement) - [D0-331]
- 24X J]&=(0bject-Oriented Technology) - [D0-332]
- ¥ J1¥(Formal Method) - [D0-333]

DO-178B Hel g A DO-178C
K DO-330 - € ZZ(Tool Qualification)
DO-331
DO-178B DO-178C =7} S 2 DO-332 DO-333
=/ mel 7|di

“SW Y E - S/W Y B A == R X3 7|5 ¥y 7|

‘S/WZH=E .S/ WZH=E =M (Model-Based
: CI2 7j|L/4s E3 _— (Object-Oriented (Formal

. H= E evelopment
S/W &3 &(Only) . Technology) Method)

Supplement)
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o AZEY0] O 45 B

AR AEO]
B 08 S g2
T :
hic
A | Al&=ol okx H|#T =S ot= TA ALY Catastrop
Ol2HS} 22 EAIS 28 ZAS LIXE LIJIS B27| E= 2289 =
= Seis mojcals 15 AMEY
o o™= = _
— = = of 7I-AH
1) OkE0IR EEE J|SH Mol Aretst 2s .
8 | 22210 USE HAFOE AN 28E 4 g 2a|™ Kot = | Hazardous
= Nss £ Ha — Syt
(3) A20| MO AZHSIFLE BANE X|T AlsHel ZS SIS 935t
oli= AME
=T °Jx£=’=+°| MCIE =7}, A5810| S20| MaHEl= MEj £=
E'I'El—l ST Of— < ._'_=.°=|_’-,°,|.°h°|_x.|o1o T e %'._Tl_jl_o_l .
S0 80| WG WL AS NS U EE FBI|2 e
C | Mexisiel 222 A5t 2 xAH0| iR LI7Hs 3H27]9] Ms £
ASglo| S2is ZHYAIFIS AEl
— =agiHHo] O ]
tm7]0] OHME HITOIH ZMAITIS ABSN 2T 0| SaIMe ok Minor
D14 2a Jiset Al
== (o] 1
- | 23719 28 858 BOITAN AW XF L0I8 SINIIN 8= o Effect
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o £IXE 0] Leveldf] }= DO-178C S

Level A Level B Level C Level D Level E

Failure Condition

due to S/W Catastrophic Hazardous Major Minor No effect
Anomalous behavior

# of objectives 71 69 62 26 -
# o_f objectives with 30 18 5 2 _
independence
Objective Applicability Output Control
by category
SW level by SW level
Description Ref. A(B|C|D Description Ref. [A|B|(C|D
1 | Test procedures are 6.3.6b ® (OO Software Verification Cases 1113 (@@ ®
correct. and Procedures
LEGEND [ ] The objective should be satisfied with independence.
O The objective should be satisfied.
Blank Satisfaction of objective is at applicant's discretion.
D Data satisfies the objectives of Control Category 1 (CC1).
@ Data satisfies the objectives of Control Category 2 (CC2).
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2ZE20] Jje ! DO-178C
© DO-178 Z2MA

Software Planning Process
Section 4
Software Verification
Software Development Processes geprion O
Section 5
Software Configuration Management
I Section 7
ntegral Processes
Sections 6,7,8,9

Software Quality Assurance
Section 8
Software Life Cycle Data Certification Liaison
Section 11 Section 9

® DO-178C dSZ=2MA

= D0-1782] J1& =K%t Section

- Workload J1=( A3802 2L, W= A= 1 line 0l tHOH 4 lines AlI&l)
JHENEY Edt= 258 X011 A|801)] /10l AI2E 2= T2 A0 HE
82 9

- EM(ZSH XAH

- A=A HAH

- Al8IDIs 2 2Z WXl




® DO-178C &S ZEM2

A-3.2 Accuracy & Consistency.
A-3.3 HW compatibility
A-3.4 verifiability
A-3.5 conformance
A.3.7 Algorithm Accuracy

A-4.8
Architecture Compatibility

A-4.9 Consistency
A-4.10 Hw compatibility
A-4.11 verifiability
A-4.12 conformance
A.4.13 Partition Integrity

N

System
Requirements

(A-2:1,2)

A

y

(stds., accurate, consistent, verifiabl

SW High-Level Requiremen’f/‘
, , i , ifiable, :..)

A-3.1
A-3.6

A-4.1
A-4.6

.2

\/ (A-ZI

3,4,5) \

/ Software Design \

A-4.2
A-4.3
A-4.4
A-4.5
A.A4.7

A-5.2 Compliance

S/W Low-level
Architecture Requirement
Pand —_
\/Q (A-2:6) )\

A-5.3
A-54
A-5.6

A-5.7
Complete &
Correct

Source Code
(stds., accurate, consistent, verifiable, ...

A-5.1 Compliance

5.5 Traceability | (A7)

)

(A-2:7)

A-6.1 Compliance
A-6.2 Robustness

-

Executable Object Code

A-6.5
Compatible with Target




E 0] 745 = DO-178C

° S3TAIH| QS #F

= DO-178C OllAM 215 OI0HSt A =0l LSt JHE& A9l (Certification Liaison)
- OIS§ WX} Ot MEXIQ AgE=RZI0| 281 OI0HE HIHOE FX
- 25 3wy
- QI 01012t A B& 100 IS =101 2ASAHIZMIPSAC) Kl
- 38 ¥ SEHE 14010 21SS=0| o= U2 SEAQ HAE AHWOITl, A0
JIEH EXll o3, Hetd Xia9 =01, A2 &Xt E=, ALl 245
- SOl #1: HIZM, HE, EdH S 2 X gdidlE A2 o 20T & AA)
- SOI #2 JHEEHIOIA Source Code && AIY (ST S/Wl E2, 50% g F)
- SOl #3: AT F(S[ETS/WOl B2, 50% e F)

. SOI #4: J“ %I%}E AI ¢g Sampii:_w—\9
x FAA Order 811049 2 2ES XIAMERL ATEY 0l 291 X&) &1 Wt y- k]
- ADEN 0] da Mol(Software Configuration Index) Mli& ol

On-site Desk-top
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R KTSO SoM HS
CH A - Exb
1S & (S/W Level) =t (u522l)
T KTSO-C106 Hag | KTSO 2012001
Computer) (Level A) (2012.5.25)
MFD
(Multi- KTSO-C113 | |~ iyng KTSO 2013001
Functional (Level B) o (2013.10.25)
Display)
E3515Hx
SREHBH o6 c113a 9
(Integrated KTSO-1201
Flight REKTSO21E | LGONS | (5015 g xjau=
Display 0SS

System)

(Level B/C/D)

ol |

| =
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® ADC(Air Data Computer)

= JHER} : HAEIE
= ZHH|Y: CY7|XI= EFE{(Air Data Computer, ADC)
Air Data Probe25E] Z2(Pt), 2 (Ps), 2=(Tt) So| th7|XI=2E £Zl5104
HE, 15, IIE 4SE S| FEE Ai610] SHAISH S
» HE

- JIEEEE EEM: KTSO0-C106 [ mzeamoz ) D
£ AMSEZ: SAE AS 8002 (Rev. A

- AZE90{: RTCA DO-178B, Level 4

- ZIZxI5=49]01: RTCA DO-254, Level 2

. 8147323 RTCA DO-160 (Rev. E)

EMl

911:[ - i #
a‘l‘l’

35



LY $ZR ATE0] L Al |

® MFD(Multi-Functional Display)
« JHEER}: LIG WA I
= ZHH|9Y: C}7|= Al8171(Multi Function Display, MFD)
« ZFAIL| &S0 E25t e, SAl, A, St37| e A& SS YT Ao 5
=5 AlsistE &

. 5

0k
=l
1

28VOC Power, Panel Lamp Power

. JI&EEE EEM: KTSO-C113 Y/ e @
SEZ: SAE AS 8034 (Rev. A) S
. 4ZEQ0{: RTCA DO-178B, Level B

- g7 RTCA DO-160 (Rev. F)
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o SIS EH|C|AE2|0](Integrated Flight Display, IFD)
- J|2A} : LG CNSE
- CHAMZ : 12.17 ADIEEIY MFD(KTSO-C113a 2] 22)

- M8 7

- J|SHEHEE EEAM: KTSO-C113 2] 26 Altitude HAZ B
« Z|AMSHST: SAE AS 8034A 2| 26 Moving map  MAJ C
. AZE90{: RTCA DO-178B, Level B/C/D Chart I
. MXI5L=20{: RTCA DO-254, Level B display

&

»
- ¥
"~
~7J - - .--A
pit // E
/ ®
//
/

- §124712{: RTCA DO-160 (Rev. G)
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