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2EH

[1] JM. Smith, NAFEMS Quality Standard Supplement
001, NAFEMS, (2007)

(2] BABU AR, HERIS09001 : 2008 MEY XAV k
DERHFIUHE, ARSI, (2009)
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ICES N SRERBE TIERRE L v e LNz, F1
ZhEiR S 2 DN UL TH %,
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VI3al—yarYONERRETH B,
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ORI L THATE SN, D% 0 [TELV @hhiTbhn
T EHES ZIEHTH %,
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DU EDTHBH., HABES ORI EHEi#E OBREE
TE I L A L RAE DS © & RIS SEBRIN 7R B D FHA T
B, RITEHREDEETNEMEHAOFHE LT, B
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BEXH

[1] SAFESA Technical Manual, RO04 1, NAFEMS

[2] FFRISO9001 fHE <+ A > b DEBEBIRE (Management
system ISO series) . HASKIAE 2

[3] Quality Standard Supplement NAFEMS QSS001:2007
Engineering Simulation - Quality Management Systems -
Requirements, QSSO01, NAFEMS
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HARJFE /1% 222008 F DFERICT I 5 A O ThkEH
ICE>TThole, VI al—r3ayad— REBOEARNE
HEZ N, KETEREBBELTHE S LnE WS FRED
R TH B, MR, V&VITH U TR D H 7z & Ul
ST ERPEZITND, TOXIITKCEHERITIE, BT
752 OBV B FE I— REHERY R NEE S
IC X Bk a R CHE LT % L0 Ta AN E FE
L. ZOHTREREENTIERVE TEV&VINE Ot X
EESATREINM b, WHEETIVOBERME, AJo8E5R %
TRICBIT 2RI DOV THIRE N, 2 DB ARERNTIC X
S TAMENEZFHIITT 5T L ERDENTE Iz &S JEEN
b5,

AIAARASMEZR EMWV&V A A REF T LIz, ZFNH
EOESEFIETHBEMODWTILLHISENE LS ICHK>
oo ZTNEMEBFIC, TH LY Ial—v a3 rDVaVIE
ISO9001DV&VEREDEDICR A, WiFIZETHILETE
THEZZDOMONT LR UEERICE> TWE KD T2,
Oberkampf5 G V&VDEEDFREEZ X LD TV 5S," TDON
RIZEENVNZRO RLEZTHR LA L, Lhrd Fidokt
MICEZBHEDEEDLNBEDT, Uy AEENT
b, FEONBARICKBZEMBNIDZHE LNKEWD, Z

DEGEF THEMAZ 20,

V&V &, H AR L=y g Y —F, Tkb
LEENTFICHZHNENH S L0 &T%é FYR)Ia
VEa—REHWEY I A L— 3 Uh., BERIHER S R

EAMAT, T LI IICHEELR %%&ibﬁ“bt@éi
19604 D B LD N TV S, & 5IC197TIFITI,
Schlesinger A'Society for Computer Simulation (SCS) D37
5 h 5 Model Verification, Model Validationl DWW TLL R D
EFRZEZTVE,?

Model Verification: Substantiation that a computerized
model represents a conceptual model within specified
limits of accuracy.

Model Validation: Substantiation that a computerized
model within its domain of applicability possesses a sat-
isfactory range of accuracy consistent with the intended
application of the model.

T 51, SCSTlEModel Qualificationz € L T 5%,

Model Qualification: Determination of adequacy of the

conceptual model to provide an acceptable level of

agreement for the domain of intended application.
FxbbB, Q+V&VICT K > THE M (intended applica-

Verification & Validation D E&HNDZHE

TV VITEE

tion), &€ 7V (conceptual model), FIEE T )L (comput-
erized mode) 21U 2> I al—ya v VI EREEZELTY
%, TDOX9 &ORCCJ’SH%V&V@\ B Ty Iab—
TavonBicBNTh, FEFOXXMHTZSEDTD
%o

. 1970 RIC7R 2 L HiZEE R I HBHOX S
IZ. AV 2 —RZN—ZADOKRBIHRIE S AT LA &
X517k D. TH LIV AT LOLZEIRD 5 EHEEZ W
MICRFET B Db NS T Lic/koTz, T T, Institute
of Electrical and Electronics Engineers (IEEE)i&. DL TFD X S
EVVEHEZIRE LT, Y

Verification: The process of evaluating the products of a
software development phase to provide assurance that
they meet the requirements defined for them by the pre-
vious phase.

Validation: The process of testing a computer program
and evaluating the results to ensure compliance with

specific requirements.

CNSDERICBNTE, VT FTLT VAT LOBFED
HINTH O, EDXK S BRERMEERDD O ZHITHEDWTHE
YR EINTWE T ez T MY AN S T H
TAR—ATHERT 5T 2Rk L THD, HEMF OBz
H & T BSCSOVEVEIERTWAlEMN %%, a2
— XY AT LOHMETAETAITH O FHOOERMEARD
VDN T —ZANA r—RicH 2 56N5h, EFREL
TIFBERIEZH L TW0WD, —/5 T, I[EEEOERIE R
IS U CREMTE 5728, BIEH A AVA5IS09001
ICBFBVEUNEKE N, TH5DERDITM—RINICIE
LT3

K [EDepartment of DefenseJ D The Defense Modeling
and Simulation Organization (DMSO)i&. IEEEIC X % V&V7%
VT b7 BAFEICRHE L TH O HIRINRE DN & LT,
19964FICOR, N— R L7 —GtHEESG S AT L, FL—
ST a b= EOHMREED T, WHICE > TR
IZiiD, OB 2 EHX UIcET IVHERICHS L
THRELNINCHIZ % LD ERNEE R Z 5 L7zVeV
ERERE LT, TOEROHP T, W A2 O Lz

(Solution) OARENTICDVTIFFE I LTVERY, Th
d. TV RVENRREIC K 2 BUERRT D T S HMFR O @R
DETRENSTIDTH 5, KEWIZEFH A EAIAAZ,
CEDfEHT DI &1 5 B S BUEE DO & 2 i &
DILLNDOEHRZREL TS, Y

Verification: The process of determining that a model
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implementation accurately represents the developer’s
conceptual description of the model and the solution to
the model.

Validation: The process of determining the degree to
which a model is an accurate representation of the real
world from the perspective of the intended uses of the

model.

CFHERTIZAIAAA A RIC &> CBINE N &

T DEFEIFASME-V&V 10-2006 5 O'V&V 20-20091C #k#&
ENTWVBH, TTTRIEEET IV, eV, ZLTHt
BitENBUEE TV ERECEILTEY, 25932k
12 & o CVerificationd® A 3— 7 %#fEL T3, 9

“Verification” is the process of gathering evidence to
establish that the computational implementation of the
mathematical model and its associated solution are cor-
rect.

“Validation®, on the other hand, is the process of compil-
ing evidence to establish that the appropriate mathemati-
cal models were chosen to answer the questions of inter-
est by comparing simulation results with experimental
data.

CCETOVRVIEROBEMZX IR LTz, HZuln
. TSN EFE CEFRNSFRELTHED ., [FA—OMRE
BRICHED IR TH S, 2hid. LELEHVW SN SR
DHFFERBDNSE X< %,

ASMERIV&V

Verification : Are we solving the equation right?
Validation : Are we solving the right equation?
ISO9001fV&V

Verification : Are we building the product right?
Validation : Are we building the right product?

COXIIC, WHIEHBHNZIERT BTDICEARLRS
ZOOFEZEZXRLTED, HNFELHFHANERRZZTTH
%, LAL, ZOCZ LICX>TENTNOEAKN T O+ R L
2EHE -T2, L L, HHOBUGTIE. KaF. T,
KB, Z L TEHOHEMRBENZENONIGOVRVEZRH
BEHRLHET370IC, £ @A DIV, hRD
AMEZELC B DTH %, Oberkampfd 7 F A bl K,
DSMOD FEPYSIEIL A 5 DEF 7% "Model V&V”, TEEEDE#
%" Software V&V" & &t A TKEIL T 5,9 1SO900 11 B>
T, IEEEME#HZY 7 b7 BFICBE S THWTHED,
N 7Zz"Product V&V EFESR T E EFIEETH A 9,

BEXHR

1) W.L.Oberkampf, T.G.Trucano, Verification and Validation
in Computational Fluid Dynamics, SAND2002-0529,
1979.

2) S. Schlesinger, Terminology for Model Credibility,
Simulation, Vol. 32, No. 3, 103-104, 1979.

3) IEEE. IEEE Standard Dictionary of Electrical and
Electronics Terms, ANSI/IEEE Std 100-1984.

4) AIAA, Guide for the Verification and Validation of
Computational Fluid Dynamics Simulations, American
Institute of Aeronautics and Astronautics, AIAA-G-077-
1998, Reston, VA, 1998.

5) ASME, Guide for Verification and Validation in
Computational Solid Mechanics, ASME V&V 10-2006.

6) W.L.Oberkampf, C.J.Roy, Verification and Verification in
Scientific Computing, Cambridge, 555-672, 2010.

xR
(Sodiety for Conputer | - | IEEE(1984) |
Simuations) (1979
MY ZTOMMIRECSH
FBEERE CNSER ST . \
. B3R ARk A VEVD 41
B L, R R EOX HTO TR ESNER LS

B2ET I AEETILEVS

H. ZORENBED B

e S E
nEorE 0. V7 NI TP TR
DSMO. AIAA Guide R omBEERZER
WETEELTRE |
BIERO TR, &, BR UEF
JLEARICES e REMSLANIL
EWSERMIE SRR DAD
ASNVE V&V 10/ 20Tl ' 1SO9001, ANS Standard
E1F 70D F R ICHE _
Moadd V&V Software/Product V&V

X1 Verification & Validation DE&EICHIFZEBY
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K computer, a Fujitsu System at the
RIKNEN Advanced Institute for Computational Science (AUCS), Kobe, Japan

is ranked
amaeng the Waorld's TOPSo0 Supercomputers
an the TOP5oa List published at the 15C°11 Conference, june za, 2011

Cangratulations from the TOPsoo Editars
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=7 DFEREHEY AT L O HE A2 L, R fET
HORHTIL b TWwa 15 3/ 5ibFortran,
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Fig.1 An illustrative example of detailed simulation of
nuclear power plant
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