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Standards Industry Organization First Latest Version
IEC 61508 E/E Systems 1998/12 2010/04 Ed. 2
IEC 61513
IEC 60987
IEC 62138 Nuclear 2001/03 2007/08 2.0
IEC 62349
IEC 60601 Medical International Electrotechnical Commission |  1977/01 2010/04 20
IEC 61511 Process 2003/01 2004/11 1.0
IEC 60335 Household 1970/01 2010/05 5.0
IEC 61784 Communication 2003/05 2010/07 3.0
IEC 62601 Machinery 2005/01 2010/07 1.0
. Radio Technical Commission for
DO-178B Aviation Aeronautics 1992/12 1999/03 B
’ European Committee for Electrotechnical
EN 5012x Railways Standardization 2006 2010 2
) International Organization for
ISO 26262 Automotive Standardization 2009/12 DIS
, Item testing 4.8 ltem integration and
4-7Systemdesign T TTTTTTST TS S ss s E s m ST testing
! Design phase verification Part 4 System
""""""""""" T a6 software [
- - . 6-11 Verification of
ﬁ'ﬁfﬂ‘iﬁﬁgg}gﬁm o _ _ Sofwaretesing ___ _ _ software safety
requirements requirements
1
1 Design phase verification
6-7 Software _ _ Softwaretesting 6-10 Software
architectural design integration and testing
i
| Design phase verification
1
G’Bdsezrg:]agign“ Software 6-9 Software unit
implementation testing testing
=—p Work products and software
+ = = = \/grification and testing
(22 1) 150/DIS 26262 Pojl 2] ATEQ 0] AT |
AyE 7|gkoz 391 (Validation) S 33}

TARRS st A skstal T3
oA FEFelof s HA 2 VY &
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(SIL:Safety Integrity Level)oll wel &7-AFe 7] =
g H2E, SIEF o)A HAE 5 HdA 84 dlo] QPdS 9l&l IEC 615082 <Xt 2 7|5

o

of stm, A 7o) AHE okl TAA B B TR ol B4 Axwel 99, 3F, 9, 3
=, ARG FoA B3 UAE Alo] Al
o

d

glo] AZES 913t HIAET) o]Fo]of s} & A (Functional Safety) %55 273k th
g 7} HI~Eo| tigh Bl~E Alo| 2 A 7H Holl = A BE ITEH Eoke e 7=
H2E 3 Adfel] g =3 AvgA FAlolH, 8 sl W AFS FESHE
(Structural Coverage)”} W55 ojof 5}, HIAE 719l A% IEC 61508 ¥ Q155 Q3= 4
AR 9TEE HAE S 594, 19 $7F =3 ok
I AR E HAE =9 i3k 218 5 ok <3t 2>+ IEC 6150894 &7-8= H=E 1
3t Q5SS viSdoF gt <= Web AL gl=Hl, ©1714 R (Recommended)
o] Tl B3] 23 AWE R gk oA Jql HR (Highly Recommended)> Z4-2o 2 4=
o] 7|&o|| T HAE 5o vE)] W afjoF sh= 215 om|git) on, HRS Rell
AR s o R HQ R she FiEoR 28, HRES aLeskA] e85 7d-p-oll= 2o o
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HE dre &
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3 Qe T2 AN hg 23S A pS——

Table B-2
A B ket SIL1 | SIL2 | SIL3 | SIL4

Boundary value analysis R HR | HR | HR

1

2 Error guessing R R R R
2.1 IEC 61508 ,

3 Error seeding — 1 R R R

4 Performance modeling R R R HR

IEC 61508 ?Hd Al2=gle] tjeh @AM 1
_ - Equivalence classes and
Al AA, I, X)) 9, AT Eo R, 5 input partition testing RIR| R

‘(r)r% . u]—_—[lL = :c—,H 94 A Z\_];,Loﬂ 1{_ 20004 T/H ZH 6 Structure—based testing R R HR | HR




46 | MmexyeHx] ¥ 18W N 1¥ (201, 1)
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Applicability by SW
Table A-7 Level
A B C D
1 MC/DC Coverage o
2 Decision Coverage [ N )
3 Statement Coverage ® 0 O
Data Coupling and Control
4 Coupling Coverage L O

O
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(E 4) 1SO 262620{|A2| Metrics for structural
coverage at software unit testing 271

ASIL
Table 14
Al Bl C| D
1a Statement Coverage |+ +| +
1b Branch Coverage + | H| | H
1e MC/DC (l\/_lodified Condition/ I IR I
Decision) Coverage
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ISO 26262 DO-178BH.U} t] &7

A =4

HAE Gl @Adslior & 324 AW A

Q7

g} 2 F2A AN E

e
=

A& AASL ek 5, 5= 7]uke] whe] H|
2B 28, Bd 7k i A4
of AR 724 AvE]A] 7]
W, &5 HAE WM o

O_C'Loﬂl: DE]]

2 galof 3}

(Function) #AH
Aeq Ans

3. AZEI0] oMY HIAE A4 ST

06}71] P‘JEBFJE 9)\‘:]’.

[4]914= SysML/UML ] Activity Diagramol]

725 AR HAbd] HAE Ao\
S 2 I e B

&

£ls

O} %

R

i&

g
=

4

Bl ru'

IIHIHI{!I.. ‘lllliiilll

modeling

Safety S(ructural
Requirement] Coverage

1>rn lize

perties
Remec a6 (@ > 8 q)
pis ahays folowed by

g
Model Checker
)

SPEC G AF p
M|=AG AF p

evitable of al states
Lcadbaak

feedback

v
Result (Yes or No with CE)
c A b > WD

b
i M

(3% 2) 22 MHE 0IZF! HIAE AHO|A XS

[5]°14= FSM (Flnlte State Machine) 2.2 X
A5 gk Al2=ll7} LTL (Linear Temporal Logic)=
7%k Qb aPARES SPIN Bl A7 ¢l o
=3}o], SPINCA] A-3-8= counterexample 3/d
7es ol&ste] HAE Alo]AE AFFoR *ﬁ‘*
stk (19 2)9] FSM Edel] 73E =

Masel sy, TEH AN 2dg
LTL @ 0w 71%sha 724 AveAg @y
& 5 Qe ABE e 29 AAS 28

© daelxs F2A 7 Al g 7

AAF 2ZE Q718 AL Y= 1SO 26262
Vo Z gHoR 15S g C‘é}ﬂ el Eﬂ

N

(29 1)°lA1e} 2] 1SO 626201]/\1 i‘é"ﬂ



48 | ex=|ex] 518 X 13(2011. 1)

ole] El~® WAE  Software unit testing,
Software integration and testing, Verification of
software safety requirements = -E3}al Q1L
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(H 5) AZEQ0| HAE =7 2 TCL o

oe o HAT g

=
7o ZgAE S8 uRAl) Dec,, 1992,
4 [3] ISO/DIS 26262, Road Vehicles Functional
Safety, Dec,, 2009,
[4] M. Hause, A, Stuart, D, Richards and J, Holt,
Testing Safety Critical Systems with

Process Usage TCL Tool Name
Requirement—based test 2 TestDirector
Model—based test 2 Simulink, SCADE, Reactis
Software unit testing Fault injection test 2 Tessy
Interface test (internal) 2 Simulink
Statement, Branch, MC/DC 2 VectorCAST, LDRA
Requirement—based test 2 TestDirector
Fault injection test 2 Tessy
Software integration and _—
testing Interface test (external) 2 Simulink
Back—to—back test 2 LIN emulators
Measure test coverage 2 NCover, Bullseye
Confidence Level)o] 3 o]ito]A|uk HAE L7 ATt
o] 7ol TCLol 2 Aotk TCL 200 st =, o] A= Aol Y] o) mi= Al
= =] Apelle 7S Al 4850 b ARFE 1 AlEe] 7HE e 918 e &
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olgsto] AL Eek ek %, whed] Hl2E m APk o) ApE el
Zolu} Bero] ohe}, 2 FFolA A A%
3 E TS B ZaAle) 25Ew A -
FAVEo] gelofol gg olmgt,
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o gk 915 5 27 Ar=rEo] st

[1] IEC 61508, Functional Safety of Electrical/
Electronic/Programmable Electronic Safety-
Related System, Dec,, 1998,
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[56] G.Yu, Z wei Xu and J, wei Du, An Approach
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Safety Requirements, International Forum on
Information Technology and Applications,
May, 2009,

[6] H.S, Hong, S. Cha, I, Lee, O, Sokolsky and
H. Ural, Data Flow Testing as Model
Checking, International Conference on
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