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PbIHOYHbIE peanuu

3Ha4uTenbHas aons NnpoBasioB
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PbIHOYHbIE peanuu

VicTouHMK oLwmboK © “Defect Prevention Techniques for High Quality and Reduced Cycle Time”
http://www.iscn.ie/select_newspaper/measurement/motorola2.html

WUcTouHMKM owmnbok:
> YnpaBnenue TpeboBaHmsamm 62.5%
> [poekTuposaxne 11.3%
> [Moarotoeka npoussoacTtea 10%
> Mponssoactso 4.9%
> Wcnbitanusa 11.3%

HeHapnexalee ynpaBneHue TpeboBaHUAMMK:

> [onHoTa TpeGoaHuit 37.5% € 2 HepocTatouHas nonHota TpeboBaHuiA:

> [peacrasneHne TpebosaHun 34.7% > HenonHble TpeboBaHns 73.4%

> WameHeHus Tpebosannin 11.2% > Otcytctayrowme TpebosaHnamm 11.2%

> HenpasunbHble Tpebosanus 8.7% > [Opyroe 10,8%

> Opyroe 7,9% > Cnuwkom 0bobuieHHble TpeboBaHus 4.6%
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PbIHOYHbIE peanuu

3HayeHne 1 MecTo ynpaBneHust TpeboBaHMAMM

» Forrester Research: 68% npoekToB HOBbIX U3OeNnin UMEIT NPOOEMBI,
3aNOXEHHbIE ELLE Ha PaHHUX CTaaMsX pa3paboTKu.

» The Systems Engineering Institute: 80% CTOMMOCTW XU3HEHHOTO LKNa U3aenus
obycnasnueatotcs B nepsble 20% 3T0ro cpoka.

» The Standish Group: Hanbonee obuiue npobnembl Ha atanax paspadboTku
NPOAYKLMW BKMHOYAIOT:
> HecnocobHOCTb NOHATL TPEOOBaHMS 3aKa3vuka;
> PasnunyHoe 3Ha4eHne TpeboBaHui;
> ObecneyeHne cornacoBaHHOCTM M3OeNUs ¢ U3MEHEHUSIMW TPEOOBAHWNA.
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YnpaBneHune TpeboBaHNAMM

TpeboBaHue - YTBEPXKAEHHAs! MOTPEOHOCTS,
onpasgblBatoLLas Bpems 1 UCNONb30BaHWE PecypCcoB
019 peannsauuy KOHKPETHOW PYHKLMM B U3OENUN.

BHeLLHKe i Tex3agaHue dYHKLMS n3genve
perynmpoBaHue Martepuar pa3paboTka
BHYTPEHHME i OrpaHnyeHuns nHTEepdhenc NPOM3BOACTBO
MapKETUHT npouue aKcnyarayus

975 SiSiemes | The 3DEXPERIENCE" Company
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YnpasneHue TpeboBaHnAMM

HenpepbIBHbIN NPOLIECC BCErO XNU3HEHHOTO LMKIa N3Aenus

AHanu3

BoisiBneHue TpeGosaHuii Ynpaenenue
TpeGoBaHuit . M3MEHEHUAMMU

lloTpebHocTY

Viapenve

CucTems " ONeTHue Tpaccuposka
~. thopMmbl cBA3EN
[logcvicTeMBI
’ .

Mupammia | VHtepdeiicsl #* VTepatnBHbIn npoLecc
TPE6OBAHIN , ynpasIeHnst TpeboBaHNAMY -

i 7 HacneayeT TpeGoBaHus ¢
Crieuydykatg T onpeaensieT HOBbIE Ha KoM
POl YPOBHE XM3HEHHOrO LMKNa

pS ST EL | The 3DEXPERIENCE” Company
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MHTerpaums npoueccos pa3paboTkun n V&Y
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Requirements-Functional-Logical-Physical

Safety Test

Analysis Validation
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Requirements-Functional-Logical-Physical

Safety Test

Analysis Validation

1775 PASSAYLT | The 3DEXPERIENCE” Company
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Opranusauus npouecca V&YV

AHanu3s TpeboBaHui, PoOpMUPOBaHME 1 peanusalms NporpaMmbl UCMbITAHWN

Llenb: Bbicovaiiuas npo3paqyHoCTb NpoLecca U CBA3aHHOCTb AaHHbIX O BUPTYanbHbIX U HATYPHbIX
UCMbITAHWSIX HA KaXAO0W M3 cTagunid pa3paboTki M3aenst C OXBAaTOM UCXOAHbIX TpeOOBaHUM K
N30enunio/anemMeHTy/cuctTeme/YHKLMN/TEXNPOLIECCY, METOAMK UCMbITaHUN 1 HEOBXOAMMbIX
TNIOACKNX/MPON3BOACTBEHHbIX PECYPCOB C YYETOM KOHUIypaLmi M3Lenns 1 UCbITbIBAEMbIX
NPOTOTUMOB

S_Document_2015

‘TIOHEMY” ‘yT1o” - “KAK”

Z Catalog Z Catalog

I . [=|Test Validation (RPV)
'8 Functional Requirements i

(1] ru E”

Z Catalog
=] Bench
'=| Node
i Bench
[=| Measurement Device
=] Node
4 Device
=] Measurement Point

E7 Test Case 1
*E;i Customer requirement B Unit Test 1
|

3DS.COM © Dassault Systémes | Confidential Information | 4/25/2019 | ref.: 3D:

43 Customer requirement r : Unit Test2 i
L% Test Case 2 18] Method zzz

42 Customer requirement L g: Unit Test 1

[EdSub Task k.3

[775 DASSAULT | The 3DEXPERIENCE’ Company

15



Opranusauus npouecca V&YV

OBbIYHO HabnogaeMbIN npoLece

S_Document_2015

potoThnel

~ WcnbitaHua

Testh/
TestZX/EFh Qo001 ?

Test3 /.Eph ooo0oL 3

Test4 -EFh OO00o17
Test5x/

Pe3ynbTathl (NPOTOKONbI, CHUMKM, BUAEO, 3aMepbl, ..

)

3DS.COM © Dassault Systémes | Confidential Information | 4/25/2019 | ref.: 3D:

Kakon anemMeHT MeHAITb ?
16 B kakon koHurypauun? pS SOSTETEL 1 The 3DEXPERIENCE” Company



Opranu3saums npouecca V&V

TEMNEPDb:
[Mpo3payHoCTb NpoLecca Ans BCeX Y4aCTHUKOB

eAMHbIN npoLecc,

PAHEE: YYETHbIE MaTPMLbI,
ANCNETYEPCKUM LEHTP,

OTYETHbIE (DOPMbI

HW3Kasi CBA3AHHOCTb
KOHCTPYKTOP—3KCNepT—MUCnbITaTeNb

3DEXPERIENCE

3DS.COM © Dassault Systémes | Confidential Information | 4/25/2019 | ref.: 3DS_Document_2015

KkenepT AcnbiTaTenb g -
P nE & e 1|:
= T |-
=iy ® |-
= -fEEa |-

- = el PR BN ERmn o B, BB

- [o temean e oo ] T

KoHcTpykTOp
1775 SiSiemes | The 3DEXPERIENCE" Company
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Opranusauus npouecca V&YV

NonoBuHa BoIKETA UCMBITAHWI — CTOUMOCTb HATYPHbIX MPOTOTUMOB

NPOTOTUNMbI 3AMEPBI PECYPCblI YMNPABJIEHUE

VIRTUAL

REAL
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":b LUndpoBaa cpena no3BonAeT OLeHUTb 3HAYUTENbHO

6onblue BApUAHTOB UCKOMbIX KOHCTPYKTUBHbIX peLueHUK

975 SiSiemes | The 3DEXPERIENCE" Company
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OpraHu3auus npouecca V&V

OI'ITVIMI/I3aLI|I/IFI cTpaternn sannaaymn

BbISIBUTH 1 UCKIMIOYUTb U30bITOYHbIE UCMIbITAHUA

[MpoBOANTL UCTIbITAHNUS HaMboee KPUTUYHLIX BapuaHTOB

MoBTOPHO MCNONBb30BaTb 3HAHNS NPOBEAEHHBIX UCTBbITAHUIA
MeperpynnupoBaTb NakeTHbIE UCTbITAHKS

OnTMMM3MpPoOBaTb NNAH UCTbITAHWA MEXAY ANCUUNAMHAMM U NIOLLaaKamu
3aMeHUTb HaTypHbIe UCTbITaHNS LMgPOBbLIMYA AR
ckniounTb onpeaenéxHble TECTbI MOCHE KOHKPETHbIX BEX NpoekTa $555555%
[MpogymaTte rubpugHble npotoTuUnbl (V+R) 415 0TAENbHbIX UCTbITAHNN

BnucaTtb nnaH ucnbiTaHn B 0OLLMIA KOHTEKCT NPOEeKTa (CPOKU, DIOAXKET, PUCKK) 11—l
YnpaBnatb KOHUrypaumuen npoToTMNOB U UCKNIOYUTL HEAEKBATHbIE TECTLI
CkniounTb NOTEPIO AaHHbIX 1 NOBTOPHbIE UCMbITaHUA

Xeoo

xXeoeo
b L X

Rxe

Xxeo
Xxeo
oo

vV vVvVvy VvV VVYVYVYYVYYy

975 SiSiemes | The 3DEXPERIENCE" Company




OueHka TpeboBaHu No 3aTpatam 1 pesynbTatam

He npocTo y4eT TpeboBaHunm, a ncnosb3oBaHme TpeboBaHUA AN NPUHATUS PeLLEHNN

OueHka TpeboBaHuM U paccTaHOBKa NPUOPUTETOB:
¥ Priority
e T * MO CNOXHOCTN peann3auyuu;
”“;:1::_:‘,;'.,- * 0 3HAYMMOCTM pe3ynbraTa;
(v W W s o] * MO NPON3BOAHLIM LIEHHOCTAM/CITOXKHOCTAM.

3DS.COM © Dassault Systémes | Confidential Information | 4/25/2019 | ref.: 3DS_Document_2015
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[Tpouecc V&V
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EE

Performance Target Test Strategy
& Regulation Definition

V+R Prototypes « Verification & Validation » V+R Product Certification&
Management Plan Execution Performance Approval

BupmyanbHbie

HamypHbie

v
( TpebosaHus h lpozpamma ucnbimanull Cmamyc [ h
-, [ A rempai = =
e T ey - . @ €|l =
tgthxn Test A = ] 299 Porel| Pl /02 %
Unit Test 8 @,@ @ — o —_—
. ! sikaanl | Fae
Tecmbi u Cneyucpukayuu Brodxem u Memoduka Xod peanuszayuu Pesynbmambi Cepmucbukayusi,
\ 3amepbl npomomunoe 3ampame| u ycnosusi npozpammbi eanudayuu / donycku,
Cneyucgpurayus ucnbimanuti sepuchukayuu odob6peHus
\ J \ .
i UsmepumenbHoe ob6opydoeaHue Mnowadku, cmeHdbI, cmanenu lepcoHan Mocmaswjury
YnpaeneHue pecypcamu S
(kanu6poeku, Hanu4ue, e ,1 »
pesepsuposaHue...) E
J

TMpomomunsi

Memoduku, napamempsl,
~ycnosusi u cueHapuu

MpoeedeHue
ucnbimaHull

AHanus
pesynbmamos

Koppensayus
V*R



PERFORMANCE VALIDATION STRATEGY DEFINITION, EXECUTION & ANALYTICS

Product & Process
Validation Strategy

Test Case Catalog Product Validation Plan Traceability (to insure that all
Requirement are covered

Validation Plan Catalog Process Validation Plan V+R Prototype Specification

Product
Engineer

(M"estone\fR‘Tes;tiﬁq;gft ) _ Consolidate Validation Plans V4R Test Setup & Instructions
] ) Decision criteria (risk, cost, time) Sensor/ Actuators Location, Car Speed, ... Validation Dashboarding

V+R Test Scenario
V+R Test Management
from sequence diagram-MMS g Test Status

from Suppliers (compare Target vs Measurement)

9

Validation
Manager

Real Prototype
Build

Product Dashboarding

Project Dashboarding / Validation Analytics
(cost, status, remaining workload, issues ...

V+R Test Resources Mngnt V4R Test Scheduling Requirement / Product/

V+R Test Resources Catalog V+R Test Resources Lifecycle Resources Availability Function / Service Validation
(Measurement device & Instruments, (availability, maintenance, usage ratio ...) R R .
Benches, Testrigs/beds, Scene, esources Reservation Issue & Change Management

Infrastructure, HPC ...) V4R Test Resouces Calibration Task Assignment

V+R Test
Team
Manager

Simulation Model Setup

Simulation
Model Engineer

Simulation Environment
Creation Decoupled from
Design Product Structure

Synchronization with
CAD Product
Structure on demand

Release &

Configuration Mngnt Simulation Model Build

\/: Simulation

\ 4
Specialist V+R Test Run V4R Test Method

R: Test Operator

V+R Test Data Analysis & Reporting

V+R Test Data Unification (ASAM ODS)
—W & Infrastructure (Telematics, loT/Sensors)

V+R Test
Engineer

. Comparison between
V4R Tgst Data Analytlcs ) Virtual & Real Prototypes
(trend analysis, models creation, driver

V+R Test Data Viewer (inc. ASAM ODS) profile, Benchmarking & Comparison, Data Correlation / Comparison
Knowledgebase, Machine Learning (incl. with Data from the Competition

Product / Function KPI

V+R Test Reporting

& Comprehensive Data Exploration
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