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= YA (Independent Verification and Validation: IV&V) FAd s = dA&E ZFA}
Mela FEE g 7tol =g AAEAT,
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2. IV&vet #¥E wAVIE, EEEC] 4%

r t

ZAl, BAd 218E2 [EEE/ANS 7-4.3.2-1993, ASME/NQA2a, IEC 987, IEC 880, RTCA
DO-178B, UK MOD 00-55, IEC 65A(Sec) 123, IEEE Std 1012-1986°15 ol & UE} 9=
vevel 5ol oigt aF AlgES A4 BH g 2o,

(1) IEEE/ANS 7-4.3.2-1993
The V&V plan shall specify activities and tests that shall be inspected,

witnessed, performed, or reviewed by competent individual(s) or group(s) other
than those who developed the original design.

(2) ASME/NQA2a, Part 2.7(1990)
Software V&V shall be performed by individuals other than those who designed the
software.

(3) IEC 987 (1989) (nuclear safety system) Par. 6.2
Individuals or groups who perform the design verification shall be independent
from those who are involved in the design activity. Persons involved with
verification may be from the same organization as the individuals responsible
for the design.

(4) IEC 880 (1986) Par. 6.2
The management of the verification team shall be separate and independent from
the management of the development team.

(5) RTCA DO-178B (flight critical software)
For software verification activities, independence is achieved when the
verification activity is performed by a person(s) other than the developer of
the item being verified, and a tool(s) may be used to achieve equivalent
coverage of a human verification activity.

(6) UK MOD 00-55 Clause 15
The design authority shall appoint a V&V team, independent of the design team,
to verify and validate safety critical software.

(7) 1EC 65A(Sec)123 Functional Safety of Electrical/Electronic/Programmable Systems:
Generic Aspects(Draft 7, 1992) Clause 11, Functional Safety Assessment

CONSEQUENCES
LEVEL of INDEPENDENCE MARGINAL CRITICAL CATASTROPH
Independent Person HR# NR NR
Independent Department HR=* HR# NR
Independent Organization - HR* HR
Legend: HR= highly recommended, -= not recommended or against, NR= not recommended,

HR+= applies to programs of high complexity of new design, or using new technology.
In all other cases HR# is applicable.
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Fa% EFEAd 7= dzd vFH V&V ZlF Alole]l xBa #HAAl g

e

-

—-173 -



71% (description) 2 878t A HPAHe F=o dFd dnge M EA
thadol A A9 &t
olgA ot W& Fefol S i &7 Aol oA & W3R 2 il

st Qe S48 248 29 odd 2o,

A, L9 ZR(procurement) HEf7t A2 et Ar]1E AoldH (D), , (9
AeE AL LS A #ElEA g3 A2RE Foste FEEA 7H‘3’=}2}7} v&vel
FJd& Au oeez A Jdojy 1§ Y EPHE a7sn Uk FE (6)9
Aee T Boke 29 e ALHE 71EQAU oly AHEAHEE FHiAb 7L Al
ARH oz Fof, Beste FHEA oA dFEs A4 VeV BL AR T F A ®
I g7ks AE g 5 Ade FyoltHil.

A4, 5949 FA EH?& Aolgg A & 5 dud (1, (2), (B), (5), ()
AEe SHAY FAC 9¢, F A EE 2§00 WY ALe BEY Fdd
Fded ole Ivevel gk Azte] & & 3 WE dJdded 2 9ort Jokn B F
p=

AR, SPAdd oF AL TF AIIY] A3 Toold AHES =T HE=E (5)7}

olo] &3 Hct. Vave A "W 7leFHQ Hol FAY FTHA BFIY HE
i =W, 53] 249 SHAAMT A A= ‘i‘l‘?“;

o] 71&2 #ZAF olst Tool AHE9 & °‘?’5H/‘1 Br} FAA0R =y Fd
uete AASL ok, vev 5o o] vevEAY ¥ 5" A7), ol Verifier7)
e st %’E A3AEA ZAFH FHAAA obF F Hol As(AF J#
)RS ujsted, B AAH e AZEYOE AWdied FES Fdo] 2 F
fohe A[2,319 =4 ZAFH[1]E eVl $A42E M3 e 5yAdd dg 7d
WHoZ Toole Alge] 2ok BE #AE 71€Y HeAE AN &9, EE old
AHS-SE ToolEo] tigh AAF H7l7k A8 sojof & FAloly o] Hr7t EAd disfre
olul 9z3 HoldME Software Safety, V&V, QA T Fofel #AdPFY FF LA
el 9lti[4,5,6]. of Z]EClA AASE Tool Abgol tidh %= shvte] Apah2 Vev
FoA AR HE Toold NEA7E ALEEE Toolol Wiyt SPAHoln ol Verifierst
M7t 2L Toold AMRAE tEYE AL gAY

YA, YAl FEE Consequences of Failured] vid|sled Aol A2 (7)0] o]d
A3 Ak, oA AFE EEEIAE HE VA SHAEY AEE AT Hez 9
e T2 M X(process)9t FAMmilitary) EoklAs ®ol ALE HAAW Yz
ot A e ofa 1 o7t ot.

3. Iv&Ve] 7@ 3¢t

—-174-



Safety-¢ritical AZEgoje] V&V &350 ol vave E2Ae HEs Fdsied
e d7EHE 48 Yol 223 o FREZRE 59 29 :}944 g:}
HA Software Integrity Level 2 #Hdte= H
B V&V Rofolgh Agg T AL olihg. oF ’\}3& 4, 44, 54 24, "\T’é
S Safety-critical £ZEgjole] H AFFE7ol AH 2 AARA, A}—g—xl—, el A
BHASAA 4 DAEE Fosol & Fo HEE AA 3§y GEIGT7]. 2L oHE

vevel S@Agel dlek A, EE FEY 27 AYE 9F A7EAM #4373 o9
ZUE(AE 59 AA4, A A8 HA : ) nde TFd WLg Az
o Integrity Level® Ha 3Fivki %E}. Integrity Level & #AHsts #Hidl:s
A2 W Risk-based ranking®l 2l& ¥ = o ARyt ok da A
otal HFE ¥ [(EC 122692 FSE(Functions, Systems, Eauipments)S wfatoz 1
TqHE ¢+d 71%cl PlE(Postulated Initiating Events)® 3lo] o HE
Zldst=itell  wel  47ie) wAE HFHeR AHdm il B BoR, 53

ZZA2(process) ot TAHmilitary) #oby] EFEL R E Multi-Level2] Risk-based
Ranking W< Hstx Yo BE 4709 Safety-relevant Risk HFE Az YT},
ol AF® EFE (5). (B)9]ol % MIL-STD~1629 "Failure Mode, Effects and Criticality
Analysis", MIL-STD-882 “System Safety Programs” ¥o| o|e] oo Z4lt}, Software
Integrity Level & Adte=d o] Multi-Level® A=A V&ve] & AT 58 H Q3
AdE Za A F Ae AAHD 245 AT ole vevel 34 2 JdoiME
Zo| HEgygrh, EF HHI Multi-Level§ FHEF7 YAl Risk-based B-F WHL
AYak= 20l AAe HMojgtn BoH1,7).
=4, Yollx] A" ZFESA JEdE "5YA

Q7oltt, ofm s B FAAY of oui= A¢, S sy stn w=E HEF
SHE Au)srlE H 28 Tool A9 Jldo)l ZUHIE &= oo g B}
Bz, FAsE ZE ols) AR (AR, ANz, Al B ¥R S)olA wo) olsE
Y Aoy . orldM = 230 A et wh A= (7) "IEC 65A(Sec)123 Functional
Safety of Electrical/Electronic/Programmable Systems"o]Aj9F o] EgdAdel A X9
ol 3k Agsls ludependent  Persan lodependent  Department , Indenendent
Organization®.2 Y A¢E AT ol z2AH oA xto AMRsrt zxsof
Ao, Bo FgHoln ¥R FHAM Ax" 7led S5yA, #ge =9€4, a28n
AR mydoz Ure Wyol Bg elgsicn £l [8)
1) 71% 3 =5 YA4 (Technical Independence:TI)
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a9ty tE woz B ¢l 2 #Fd $8E& 7HAoE st "Fresh Viewpoint', &
713 ZNA Y SYA J&E g,
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3) 7]]724,-4 =& (Financial Independence:FI)
V&V 4ol diAE AFo] thE BEF wpgEo] Vavel Badt EMojy AlgS 3
?_} A HAAY 2 AFAL d¥o s Vv 738 Axrt AEF Azhilel HAs3
Hog BaxA R3te A BASN dA8 a7HE EQAH 428 onlg.
ojdolA =ol® Multi-Level Software Integrity LevelSol thdle] AEstd SHA
T4 8428 47 HL3E g9 E-13 22 ¥HEZ EF 2 4 gon o wye
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£ 3] Software Integrity Level EAlE

ol uigAsictn £},
[3F~1. Multi-Level Software Integrity Level® EHA FAHQAE o]&% V&V 78 4]
SW Integrity Level Level 4 Level 3 Level 2 Level 1
Independence T4 24 (Severe) (Major) (Minor) | (Negligible)
71€d £¢4 HR HR IR R
#eg9 S9A HR HR R -
AR £¢4 HR R - -

Legend:
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HR = Highly Recommended, R = Recommended,
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- = not Recommended
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