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Abstract

Due to the recent advances in technology, the systems are becoming more demanding in terms of

functionality and implementation complexity. Therefore, when system failures are involved in such complex

systems, the effects of the related safety issues can also be more serious, thereby causing in the worst case

irrecoverable hazards on both human being and properties. This fact can be witnessed in the recent rail

systems accidents. In general, the accidents can be attributed to the systematic failure or the random failure.
The latter is due to the aging or unsatisfied quality of the parts used in implementation or some unexpected
external cause that would otherwise result in accidents whereas the former is usually related to incomplete

systems design. As the systems are becoming more complex, so are the systematic failures. The objective of

the paper is to study an approach to solving the systematic failure. To do so, at first the system design
process 1s augmented by the functional safety activities that are suggested in the standard IEC 61508
Analyzing the artifacts of the integrated process yields the traceability, which satisfies the requirements for
reduction of systematic failure as provided in ISO 26262. In order to reduce systematic failure, the results are

utilized in the conceptual design stage of systems development in which systems requirements are generated

and functional architecture is developed.
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<Figure 2> V-model for systems development.

2.1 Systematic Failure$} 7]%5<¢tA9] A#A

oA A EollA B

o g9

[e)
o
Failure®} Random Failure’} 91t} Random Failure:=
ol A p
£ A4 o3t uFgo =M 71%—4 AL Ao
1

A

= E A

FEo o

F 7HA % 3 & Systematic Failure

9Jr °3Wr°] 9ltt. Systematic Failure:®= A]|Z=8leo] A7)
2 Gl A A 7hssk agolt), Systematic
FailureE Z0)7] Yaids /M Z2A| 20 &2 A~

dlo] slto]

a8t

7ed #d #9180

26262001 4= V-Modeloll w& Alxwle] 7dko] Syste

matic Failure®] 745 E&8 4 vkl AAlstar 9l
o} ugbq <Figure 1>, <Figure 2>¢} 7o] 7|54
gol A AAEL e b FEF7] 9 V-Model &
o 2 sto] 7]5bdS Algle] AAGA A g
Holo 2R Al2Hle]l Systematic Failure®] #H4AE 9]
4 Atk T3 Systematic Failure®] 7Z+4AZ 91314
obd Fxol ZF dAERE AAEtE A L AEE9
#Ae7t Zosivty FaEdl4] o= AAsk
wpEba] Al2Ele] Jfte] whE 4kEEe] A 9 3

i

o)

w3l Systematic FailureE 7HAA17]17] 93 7]5<bd
g ZE M| 20| EgtE|ofo} gt} 71 obd o
A AAERAL e b e ZEAA AEE 5E A
2eglo] R 2 A 2mof] S]] ]”?l?ié A2~ E“94

AAGA AN GO ZH Systematic Failured] 7
7} olFA 4= ok

2.2 Systematic Failure®] 7§4<& ¢ 713
AAGAANA 715<HA gre] e A

"1 AA3 AAE Systematic Failure?] 74
Aot FARARTe QIEHo|~7t STkl Q)

Alz=gllo] el glojAl w9 FQsteHb)
oAM= 7Ieekde] gAae sl g A
|3taLat gk 1 ol <F

- =
T B2 FEolA Teos A Ob_ A
=]

oo X rlr rlr
2
>
1o
o
-0,
2L
oy
offt of
tlo o,
2
>~

s al
”/‘ﬂ”?ﬂ‘:}ﬁ]‘/} AAGA o]l 1 2 9jgo] A
sto] tf-gslrloll= B ]
o|tH7]. whEbA] & =AM E
MEEA GANAY 75 b FRE 9% &
T383}aL o] E vlE O 2 Systematic Failure?] 21 =

Kl
M o
2o

ra

i)

og

P

HOMI 42
A >
o

)\

rip T ofr

e
My rd

.

HE A A
A ol A
A AEL S 9 . R:ILADFI%?EQ'
7|_%c'._|':":._1 Jl= oA
¥Eo s e
=gk I

Systematic
Failurec| &H

<Figure 3> Concept model for current research.



1647)5¢tde 7dS &

gt Systematic Failured] 7% #3 4+ Az A3 g0 A A

37 9iEd £4 U 2|23 F9t

YYE §4 L E23 %t
HARA

. 3.7 9/3R &4 O p[A3 W7

| oA 2=
& Safaty Goals

4 l

7l 3.8, 7] OHF 74

22|
a2

2
- 5N 27N BA
x FSR
b1 B
L=
Villlix 3
o f| - =
7| o 4-6. 7|8 UW 27T A4
el & &N 2FNY B4
g | ° T6R
®
x‘]' /\
2 56 SEFAY 9N 66 SREHO AR
¢ 27N 27N
= LZEHY
O oA AW aTMY
"
A
£
a2
2
&
g
E
z

<Figure 4> An architecture for safety requirements.

NS & 4 =S dh T3 v)Eekd FRE 98|
a3 7|e iAol w2 AlxEle] sgddA A oA
o|F It wpAl NFAADAA olFPA = QAL
A, EEE 8RS v g g 7| e RS 7k
o7 xEgMzd mE 7Fd FEo] ofHd 4 9l
TE gt ols Fel MuEEAlze w7k
dzo] Faxa, 1 Ay Ay 7)157IRke] Syste

matic FailureE &3 25 A AA 2 A=A, 2
|9 Sl A & = Qe 3 digk oS

FUT 5w

23 AF BE 2L W9

9] AgAT BAS B3l Systematic Failure2] 7+
25 A% 75 g oAl disia A
ohowgk dAje] g 9 AP Eso] E H A
x| =olA Random FailureZHe] Hzoll o 3l
= Ag AP olye e B3 B A8
2] QIEjF|ol 2~ Frbskal e Aol A=yl
FAHES o 7 ATk weba Al2gle] Ao

<Table 1> System Life-cycleol] ™WZ Safety

Life-cycle
A
otd w7
1= - T
S
Al A~H Ao
. | 2=" A9

SEL D

0

tAs AN o

%@%am,%ﬁa

27} 914

A2E BTG

b
A 2 ol

A
8T BY

AA 2 54 Safety-related systems
A =} AA 2 T3

o H
Azdl AE
2~ HEl o]Z=
Hed ds S EARIE

A A28 S| Ao A 9 9
4 %= Systematic Failure®] 21¥ 2 f-8-S f3) 7l
QAAGANA S 7 sbdEd s =
2 3}l & <Figure 3>3 o] 71¥e] 14k
Aletar A 1At el A
AS 98 ek HHETs

Al A ] 7eetd &5 S TFsshA sk A
o] Hiyolth olF B3l HEXoE JNFAAGACNA
LA 24 2 Vs RAS vEe R gk Systematic
Failure®] 2¥o] & ZAapzole} o 4 9l

e

mlo

[
i
ol

~ Ll
_O,
10 o
o

3. NEdAEA GANMY 75qd &F

3.1. A" g 7]

37719 B8

fo
)
olf
2
>
N

MEAA GANA A Sl TS s WA
MAEA DA ] HAZ S A 3T) “Systems



J. Korea Saf. Manag. Sci. Vol. 15 No. 4 December 2013
http://dx.doi.org/10.12812/ksms.2013.15.4.161

ISSN 1229-6783(Print) 165
ISSN 2283-1484(Online)

Hazard Analysis and Risk
Assessment

Define Functinal
Safety Concept

Ref.

Ref.

Functional
Saf

Requirements

Requirements
Analysis

Functional
Analysis

. Synthesis

<Figure 5> An integrated process model for system development with safety activity and product.
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