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ARP4754 OVERVIEW (1/2)
ARP4754&(3,

199042717 BAF 7 DL ADO-178 DBETEXDFER . ERFIHEL T, VX
TLURIVDIFERDSDHETHHAENHASMZILEY, MEH AT LORTEMHEE
BEEIX. VAT LULRNIILTZLDHEFZLTEY. COHE IO REBEHINLE
NELT-, COEENBHFAADSAE(Society of Automotive Engineers)| ZfKEEL .
MEFERIITOHARSA2ELTHRITLI=ARP(Aerospace Recommended
Practices) T&d,

BEHEIEILLIIEGIECATLOPTH, BFICEELGYIMNIZITERERED
DATLDEIE (AR TOCRATOREERE) DA ALRFELTIERK,

Initial Release(1996-11) ; “Certification Considerations for Highly-
Integrated or Complex Aircraft Systems”
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ARP4754 OVERVIEW (2/2)

ARP4754[F2010FE(ZELE=MNEALMILETEZTULNS,

Initial Release(1996-11) ; “Certification Considerations for Highly-
Integrated or Complex Aircraft Systems”

Rev.A(2010-12) ;

“Guidelines for Development of Civil Aircraft and Systems”

EERXWLGEEBZAIIZ>TWVELD, SEME-ESEL AT LZRARET HIZIE.
ﬁé%b&bd)%ﬁ-ﬂaﬁ%b\6@%1@“655*&515 Y. 214 ILNSEX%EBR
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REMZE#IZELDENDZLDT XL, ARP4ATEAEERATHEEHLENVETE
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Guideli D t - [ReHEETOER]
gigeling Locumen - £HBE HE#SoftwareDRLMEADKES
ReMEETOEA i
(SAE ARP 4761) 1 - EEE (Severity) <L T, Complex
‘ Hardware / Softwarel=¥ 7 AL EER
I:?:E:;d Function, Failure, Sicte - ARSI,
Function Iil::rriiz?z Design e al [ATLEARRIETOER]
’ - em | » HELAL - YATA-LAN LAl
vRrAMRRETOER | Sem | e MR A7)
Aircraft (SAE ARP 4754) ¥HvEsE
., K 1 > 2TOERIZELT
D { t Functions & : ~Pel Oy
oy Requirements P o entation _ v Completeness ($5ITH¢L\C &)
et o lolaanl M R T Sk A v C t BRUTHIOL)
NarN N—F™ 17 (AEH) ﬁskm?ar:;mﬂ
Lifecycle el RIS REET O+ R e o )
Process (RTCA/DO-254) F (VORI TRERIITOER]
» EDSoftwareRMEBEEREZB-I L%
m?’ﬂ@ﬁ ‘”‘ 7'f.f¢
Software o e ;"5 '5 z
- Vil iy k& 4 -
Lifecycle — o — - -
Process _.‘ (Bé{%iﬁg?ﬁg‘) ﬂﬁgﬂtﬁtéﬂfuén
= - BEMZEHE BRIMTOSEZEETLS
L D.BRLEMWE—DH{NIMY,
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ZEM-BHAFRFRIATOER (2/2)

Rt BRRIEICHET S
Guidline Document Software/\J D KEH L.
Safotv A P SoftwareBAZEEDHDLYS.
Ga fety Assessment Process FRER QST RGO R
uidelines & Methods KYECBREMSL
(ARP 4761) °
Intended - -
Aircraf :ﬂgcsfﬁ:iyh"m’l ‘ System ® 19964
Function Information Design [ A Arian5$T LB
System Development °
,St\ircraft Processes ( ARP 4754 ) YIMITARRICKHMZE#D
ystem -
Development Funct.ions & Implementation ) *i%&@iﬁﬂ:?ﬁ'-”&
Process | Requirements " " | YIMTICH L CEYVGREIERE
Hardware Hardware BETIEHNEE,
Lifecycle —| Development Life- |
Process Cycle( DO-254 )
BESh-BEHERICHEL. EYE
Software Software ToEAEEZECTEAED
Lifecycle — — -
Proc:ss Development Life- ¢ @ VI Iz HBAR BEEEShTLNVD
Cycle (DO-178B) REFTIAER,

i3 : Nuseibeh, Bashar : Arian 5, Who Dunnit ?, IEEE Software, May-June 1997, Volume: 14, Issue: 3.
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SEC.4 AIRCRAFT AND SYSTEM DEVELOPMENT PROCESS
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SEC.4 AIRCRAFT AND SYSTEM DEVELOPMENT PROCESS
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FRGFRIETOEX

> 7T SaLb—4A% AL f=Validation

v 7N RL-AERREEMDS X . BEDREIEEMSE
FD 0 BB v i A1

v &% . Fixed Based (3t L EE) DR AYIL-4% 2k
(Motionf (RTBIE) Y31L-4Z LB E4:8H D)
— MotionF Ik RREDR?

v B D ($EA) Test Pilot& &4 IZFl/ BREAHEE(ERE
DR AR 3

Bt ERAR LR

vV BREHAERLZEBED D, I771Pilot /51 Test Pilot
BREDFIEESRIT. Yo7 VEZEEOL T

v Flight TestiZ[@I+7=. Test PilotD R EERDT=-HIH
FERATND

Hi$t: Pilot-Induced Oscillation Research : Status
at the End of the Century, NASA Dryden
Flight Research Center
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FREREIETOEX
> Iron Bird (2 #fRIG)% F(\/=Verification

\ b

HRAEBREATLAZ RN T HATIS
Hh EITHAEHE . H8EEEREZRETE

v Primary Flight Control
(Elevator, Aileron Rudder, Spoiler)
v Secondary Flight Control
(Flap, Slat, Stabilizer)
v Hydraulic
v Gear (& Brake)
v PilotigHitZ=E

Rt ATLE R DILRE. 1 REZ

ERTICH £ THEER
Flight Deck
Connected with Hi$2: MRJ Fly-By-Wire Development - Flying into the future -

. SICE2013 %MK (ER R)
Iron Bird
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FRGFRIETOEX

> Aircraft Level Requirement®

- It must be possible to make a 60deg bank angle - Pilot Handling Quality shall be
change within x seconds. “Satisfactory” in Bank Angle
Tracking Task.

[Aileronﬁﬂ ] (FEBhECloa) [Aileronﬂ!ﬁiﬁﬂ J [Aileronﬂiﬂlﬁ& ’

Pilot Interface
(FR#EIT) BxAT it
> System Level Requirement® i /

- Aileron Surface Rate shall be more
than XX deg/sec

[System Level Design]

Aileron Actuator Aileron Actuator Aileron Mechanical i&&&t
Power ERNEE (EVCH)

> Sub-System Level Requirement® i

- Aileron Actuator Rate shall be more
than YY mm/sec.

Actuator . l Aileron Actuator
Controller it AileronjhE & HAZ
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SEC.5 INTEGRAL PROCESS
SEC.5.1 SAFETY ASSESSMENT

|
@ F?ﬁ%‘%EIEj DtZ(:‘TIE?_C~ iéll‘igzl”ﬁb‘* Aircraft Level | ! aicrat || Aircraft Function
HENTLVS, g f FHA/PASA [T | Funcions | Development
5.1.15.1.2
. o> R _— o> < —=_— To ASA y I
Aircraftb N L 2 AT LLA. JLTOFH AR | e Nmtmin -
ﬁELFC(Fallure Condltlon)O)ExE 75\\ %@1&@ emelo=lly | system || Aircraft Functions
= - - < | Functions || to Systems
BRIIDER[RELGYEETH S, B _| System-Level | ; '}
~ Fawe | FHA Sections
| g B 1 ‘
FHA ; Functional Hazard Assessment Casscaon S Ot AP
- the effects of the Failure Condition(s) Y sl e
- Classification of each Failure Condition CCAS | || sopaaten e .
. . . Requiraments - ailell |
(i.e., Catastrophic,Hazardous/Severe-Major, -~ sl | {
. . L -
Major, Minor, or No Safety Effect) < = i s g
e F Item Requirements o
PASA/PSSA ; Say G, | FinSanynte
Preliminary Aircraft Safety Assessment / ) L] ; I
Preliminary System Safety Assessment e “ g el System
ASA/SSA ; Aircraft Safety Assessment / i sall | “mp*emf"‘a’:f’" 2
sea Figune 4-
System Safety Assessment . - i \—.w I > System/Aircraf
CCA ; Common Cause Analysis [ T
. |
I Physical System
%}’i‘gﬁ"?jﬁ:}w&f | “
H::'-ﬁ: SAE ARP4754 REV.A ﬁé:::ﬁrxgi Development Complete & Ready for Certification
Safety Assessment Process | System Development Process
| S~ e R P

}‘ mgﬂﬁg%&m MITSUBISHI AIRCRAFT CORP. PROPRIETARY S P A C E J E T




SEC.5 INTEGRAL PROCESS
SEC.5.1 SAFETY ASSESSMENT

“MINOR" “MAJOR"
| zo B '
e i B
PROPOSED VERIFY RE- [ 55
SYSTEM punpancy B SYSTEM
DESIGN CLAIMS B DESIGN
i3 E
et bl ) b ek
&  UNACCEPTABLE
P(HAZARD) 2 10 COMMON-MODE
FAILURES
REDESIGN
REDESIGN (TYPICALLY
—{ (TYPICALLY ADD — RELOCATETO
REDUNDANCY) RESTORE
REDUNDANCY)

» FHA : Functional Hazard Analysis
vV BELORFEEREZHHL T BEICRIFZTEREMGELIML. EEEEREZRTE
» FMEA : Failure Mode and Effect Analysis
vV BEREROYEEE—FEZRVHL., BIEADOREREREME (RELT7YTFER)
» FTA : Fault Tree Analysis
v FHA/FMEATHIHESNT-REERER D55, BidEMN“Hazardous” L EDT AT LIZHL
Fault TreeZ{ERL . BEREZRH (MY THOVFi%)
» ZA : Zonal Analysis [CCA : Common Cause Analysis®)—%§])
v 120OBAICKYEHORBELSFRFICRELGNEERER

42 : Quantifying the Pilot's Contribution to Flight Safety Page, Gillette, Hodgkinson, Preston
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SEC.5.1 SAFETY ASSESSMENT
SEC.5.1.4 CCA

e, SATLFERIEA BB CTHIEEROTWDIEELRH D, COLITIMIIEEHEER
FTHERIZ MIAMNEON-IRENFBTELICLERITIVELDH D,
Common Cause Analysis(CCA)IXRD 34T DTl bchTLVA,

a. Particular Risks Analysis ; PRA

b. Common Mode Analysis ; CMA

c. Zonal Safety Analysis ; ZSA

{51) (a) Particular Risk Analysis (PRA)

BEDLEVWEE, XITV AT LPBBEIZEE->TRER XX T Particular Risk DFZED
f=8IZ. Catastrophic/Hazardous [CEEMBAEBR N RELLEWNCEEXEEMET 5.

(8%) ARP4761TIEX T M1EParticular Risk ZLL T D144 DIE B NEEEISh TLVS,
a. Fire b. High energy devices c. High pressure bottles d. High Pressure Air Duct
Rupture e. High Temperature Air Duct Leakage f. Leaking fluids( Fuel, Hydraulic,
Battery acid, Water) g. Hail, ice, snow h. Bird strike i. Tire burst, flailing tread

J. Wheel rim release k. Lightning strike |. High Intensity Radiated Fields m. Flailing
shafts n. Bulkhead rupture

F 1= Survivability of Systems(Terrorism Threat)DIRFFERHEN T B,
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SEC.5.1 SAFETY ASSESSMENT

SEC.5.1.4 CCA

‘ MITSUBISHI
A¥ N\ AIRCRAFT CORPORATION
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AIRCRAFT ' SYSTEM ' ITEM '
ITEM SYSTEM AIRCRAFT
REQUIREMENTS |} | REQUIREMENTS |! | REQUIREMENTS - ITEM DESIGN H
IDENTIFICATION H IDENTIFICATION : IDENTIFICATION VERIRCATION HH VERIFCATON 18| VERIACATION
aiald aisaay) .nuasﬂ- aB28483 55 55| 8 55
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7 1]
et § Loy FHA Systom SSA_ |}
Jovel 1
PSSA
” %, Systom CCA_|}
— e i coton U
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| System CMA [}
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FIGURE 5 - INTERACTION BETWEEN SAFETY AND DEVELOPMENT PROCESSES
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ARPA4754A

5.1.4 Common Cause Analysis
a. Particular Risks Analysis
b. Common Mode Analysis
c. Zonal Safety Analysis
These analyses may be performed
at any stage of the design process.
Obviously, the most cost-effective
time is early in the design
process because of the potential
influence on system architecture
and installation. However,
confirmation may not always be
feasible until implementation is
complete.

SPACEJET



SEC.5.3 REQUIREMENTS CAPTURE
SEC.5.4 REQUIREMENTS VALIDATION

[Derived Safety Requirement

I{_R’_G_qq i_r?r_n_t-:‘_rltf?g[?%]_ (DSR) from Safety Assessments]
| - DSR f |
| | Resulation Aircraft Level PN Aircra(:‘; N ! AFHA
| Rl Requirements ~. \ [PASA
+ Function i L7 \\\ E
e So | SFHA
. : ' N o
Design " _ - >
Standards RN - i | PSSA
AN ~~ _ -1 DSRfor -
Market i N System Level I System
Requirements | ! AN Requirements ,' PRA
! N
I
Customer N I CMA
Requirements ,' ________________
_____________________ ,
1| REEBITHILIRET D
FEROLMPIE, BEOTH \ RLEER(DSR) DR
BEREICEICEROMR Equipment Level
Requirements : Validation Methods i

i_ ............ . _________________________ ; ._._._._. ...... “_ ................... ._._.. _______________ . ._._._._._._. ....... ’_,._._i : -I. Traceability
. Requirements Validation™Are we building the right thing?”™ |, A = .
i (SAE S18 2010.11.11Yvk & &KY) 17 y,

. i 3. Modeling

iznnf—:%trem—;qw % MRS 47547 — B 4 Test
ORI, E5AATAARNOYN—EED—XEHT=L . 5. Similarity (Experience)
| ’CL‘%)E%ﬂ RIETHATOERTHS, ! 6. Engineering Review
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VALIDATION - CORRECTNESS AND COMPLETENESS
v/ Validation —» BERNZUTHLHIELEHERTH1TH

VEZHEEE?
—ZE 3R Hlcorrect THY, hDcomplete THAHZ &,

v TTEFEM™ Correctness | v T#%E ¥ Completeness |
M AXIz1ERA GRS hThEm? (D ABROERICKY EMABEREERTTON?
(2) BBRBR S HVEECEARELTE R A 2 Q) BE/HARSAY / REVF—RED—HZH
(3) ¥&REE(Verification) R REZL R A ? [CHEBLEEINDSABTZH/NA—LTLVSHI"?
(4) REMBIFTMSDIREER Q) BRI REMEEE/N—FDT7 "V IbDx7
(Derived Safety Requirement) % ZF(CRRREICEIYFFTLNS M ?
ELKRBEL TS ? 4) BEGETDA3—T1—AERIIER
nTLhsmn?
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SEC.5.5 IMPLEMENTATION VERIFICATION

........................................................................

Implementation Verification
i . % : (11 . . . ?”
( S W ...... VerifigatiQn. cunus. N Have we built the right thing?

' (SAE 818 2010.11.11YUK &R &LY)
\Y; datlor\\ '-H'H:'Ik ETHEM, BEEons-

BRICEALTVWSEE, R
‘ B ERER $5TOERTHS,

.........................................................................

ificati —
LSYerification....p ;é‘;:"’

. Verification Methods

1. Inspection or Review

' 2. Analysis

3. Test or Demonstration
BE AT LOLRIVIZENTHEEE- DRI EZRE ' 4. Service Experience

Vrliy od
n—h"az¥
BB
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N)Iqr—av Ak

VERIFICATION METHOD (451)

(1) BERULE2—

BRERULE2—

XERUVEEODOLE 21—, X(E, N—FI2I7RVVI+IT7OERBREBIZEIYER~DBEEMHEHERT 5,

(2) BIARVETIVY

R RUVETYVY

MIEXRIZHOF, RN EOEHELEEMIRATEIZEICE>TERADEAEEZRT Fi%,
MESZAL—a (DR EBIZEDD,

(3) HBRRILZEELE

VAT LE{RH EERER
(AvR—RUMAER)

M, Ba, FRRGEITONT, EfffR-MBROFEFRUMHAZTRARKICEHRL WD LERR T HFE KRR
BEEDO AT LDMERREER T S R—R MR, TMAMZREBR I HMABERRLGENFET S, £ LR
B, UV ER PSHBRTITALVLRARELTITO,

BREE RERBERF OIREICHOIT, HRO—EMEEHLTHERTEHLT, ER~NDBEERERT FiE BH

T HER DT LEBEUS- M E HERAET RS B,

Y=t EOEHERE BT OB R ORI 31 —2E Oy A RET 50T, BRAOEEBERTFE,

$3al—4 O BRSO LR, XE TR ET 5.

S F R EH(R RS AEORE BRI R ERBRT LT, BRADBESHERT i,
EARTSHBoLCEoT, BERADEEMERTEEL, 45007, BEBRO— LA OHEIZA DS, L, R

RATHER AR CERAEN AR TSt 5o LB THY, MO AIEER HER — 2 8= L IRA B -t B

DRab—LavITRRRKRARKRA VI DRENDELEL D,

(4) 3507«

ARYIVR

DEFYTARIEY—ER T

i THRLEREENHY, BRICE>TOVEVWERGEEARDTWVENIENRIETEDHEX, ~33Y
TARBFY—ER THVARYIVR(ZEBRN) T4 r—2avhBHohdledbH b,
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TEMERITEEICLIZR

TABLE 7 - VERIFICATION METHODS AND DATA

SEL )L (PRACTICAL APPROACH)

Development Assurance Level

Methods and Data
(see paragraphs 5.5.5 and 5.5.6) Aand B c D E
Verification Matrix R R £ N
erification Plan R R A M
Werification Procedures R R A M
Verification Summary R R A M
ASAISSA (note 3) R R A N

v
S e (Tl G oBos | % | Saea

\ others)

Test, unintended function R A A N
Service Experience A A A A

Mote: R - Recommended for certification, A - As negotiated for certification, M - Mot required for certification

NOTE 1: These methods provide similar degrees of verification. The selection of which methods will be most
useful may depend on the specific system architecture or the specific function(s) implemented. DO-178B/ED-
12B and DO-254/ED-80 define applicable tests for software and electronic hardware depending on the IDAL.

NOTE 2: As necessary to show installation and environmental compatibility.

8% ; SAE ARP4754 REV.A

= _FEEKAR;DAL“AGB”IZDULNTIX. Testf2IFTHK.
fIZFSH D ET VerificationdT DEZERHTLVAS,
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SEC.5 INTEGRAL PROCESS
SEGC.5.7 PROGCESS ASSURANCE

ORI DEEY

o BDELGHENEESN, CUBA MER, RTFLARUTATLEKTO
- 2TORBEICEL TSNS ESI2T 5,

b BREBLRTOLAThLOHEISR>THE DB ESIST S,
o. BMHCNLOHBEIZRILDTHIEDIETYRERIT .

7B IR EDLE 21—

2. BETHFHREOEBIANEBLLShTSIEL,

'b. BHbNI=131=F—Yav AEN, ZRETHTOCRELELZRTLERDM
 OIERTERA A -ICEETER LD THIE,

c. TORR, ATV 1 RIGEMHLGERICKSFHEDEHFEZECLES5FHxE
- PEEShTLWAIE,

d. BFEIOEFHIL, BEICIYITEERINTINSIE,

TOERREADIETUR

‘a. BEAHYRBIEISNI-TO O MTE

'b. TS TROHLNTINVSERE, FEMEE, RETHE

. c. EREt Verification,Validation, S e E R FE AN K EH TOEEDT—42
d. FOERRIVE 1-ZTo-FOHEZRE (R TFvI) R BFEHLLE)
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