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2.2.3 Computer/Computerized System Validation
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Project Concept

Project & Quality Change Control
Plan =

System Use
Regulation

Process & URS F - ‘ Part 11 & cGMP % ““““““““

Critical Analysis
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Program Build
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Bl 11 Computer System Validation V-M odel
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224CMMI #§ A

i 3 R E L 55 (The Capability Maturity Model Integration;CMMI);
d F Rrcfresifogc il 25 R (SEN & F S22 3 B chiEde 5 SEl A

1997 £ 1 kigfFen- Y4 > Peha g B- BEFELMLDEEIEFLE T F
R RAERZ A S WERBRY SREFNFL T E ¥ Tt
% 22000 # 87 3 7 CMMI 1.0 % » 2002 # 4e » L *hiFE g 1215 5 11
R CMMI A 7 $recse a4l 30 2006 & 8 ! % 790 1.2 %% 1 CMMI
Development Module - ¢t ¢t » SEI & d % B~ CMMI #-5% eap % 5 » 2007
# 117 g 4 1.2 % CMMI Acquisition Module; * »* o i BEHE 60 %
SR PRARIAL OFE ek B PRAR N AR 7 oS 0 P (FE A
4502009 % 22 AR ARBESFTESATE  FMEIRIRE L 5D
/Tﬁi? a4 5340 1.2% 9 CMMI Service Module ; #p 3% :E 7] B o e
B o 444 CMMI ehg-z_» SEl 7 3% i 7 the Standard CMMI Appraisal

Method for Process Improvement(SCAMPI) gz = ;2 » T 2 At sk b o
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B Ap B 3R (http://www.sei.cmu.edu/cmmi/)c CMMI 3t & 5 f& 58 A7 328 (4
AELI RS AR L A REARE E L ITE S L E IR
HREPEATE edgsl o ¥ 5 TR oAzt R & k- B (Model)
= #8 % i (Representation) = ;% (B 14) - i 4 ;% (Continuous) # i ; ki *
it R % % (Capability Levels,CL) 7 & & (Measurement) i #4223 5 2 A2
#p w| (Process Category) % i #4247 3 (Process Areas,PA)eE B v * (£ 10)
Foor 5 om PR B s (Staged) & i PR * 2R ORE F s (Maturity level;ML) ; #
22 B ARAEE T H (R DE T o AHAELRfoN I REHDAR LR
LA et R TR 323 (R 7 4 8): A kit

T
A i RER BUREN AR G R L AR R AR
£ 52 B % 5(0~5) (K 12)

Continuous
Target Profile

Process Area 1

Process Area 2

Process Area 3

Process Area 4

g

Selected Process Areas

Process Area N

CL1 CL2 CL3 CL4 CL5

Targeted Capability Levels
B 12 3% 5 3% & i ARAR B
CMMI® fofBrveiipment, Version 1.2
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B. 3 AE Z % PR Lk g W REWOTRAE o £ AT
i % %(1~5) (R 13)

Staged
Selected Maturity Level

| Maturity Level 5

| Maturity Level 4

| Maturity Level 3
Maturity Level 2

= Groups of process areas chosen for process improvement to achieve maturity level 3
Bl 13 FF B 4 i i ARAR 8

F &MAR® for Development, Version 1.2
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Continuous Representation

Process Areas
________________ ,

] s
4o Gy Lo |

Specific Goals Generic Goals

Specific Practices Generic Practices

Staged Representation

________________

-2® LT
&« >
~ 7
4
Process Areas

Specific Goals Generic Goals

Generic Practices

Specific Practices

UREEE SEEE e R

F 4 %R CMMI® for Development, Version 1.2

Level Continuous Representation  Staged Representation
Capability Levels Maturity Levels

Level 0 Incomplete N/A

Level 1 Performed Initial

Level 2 Managed Managed
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Level Continuous Representation  Staged Representation
Capability Levels Maturity Levels

Level 3 Defined Defined

Level 4 Quantitatively Managed Quantitatively Managed

Level 5 Optimizing Optimizing

274 RESHRR

FH &% CMMI®for Development, Version 1.2

Continuous Representation

Staged Representation

The organization selects
process areas and capability
levels based on its process
improvement objectives.

Improvement is measured using
capability levels. Capability
levels

e Measure maturity of a
particular process across
an organization.

¢ Range from 0 through 5.

Capability level profiles are used
to target and track process
improvement performance.

Equivalent staging allows an
organization using the
continuous approach to process

improvement to derive a maturity

level as part of an appraisal.

The organization selects
process areas based on the
maturity levels.

Improvement is measured using
maturity levels. Maturity levels

o Measure maturity of a set
of processes across an
organization.

¢ Range from 1 through 5.

Maturity levels are used to target
and track process improvement
performance.

There is no need for an
equivalence mechanism back to
the continuous approach.

8RN 2 FHBES LR

F 4 %R CMMI® for Development, Version 1.2
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Staged Grouping | Acronyms | ProcessAreas
Maturity level 2 | REQM REQuirement Management
PP Project Planning
PMC Project Monitoring and Control
SAM Supplier Agreement Management
MA Measurement Analysis
PPQA Process and Product Quality Assurance
CM Configuration Management
Maturity level 3 | RD Requirements Devel opment
TS Technical Solution
Pl Product Integration
VER VERiIfication
VAL VALidation
OPF Organization Process Focus
OPD+IPPD | Organization Process Definition
oT Organization Training
IPM+IPPD | Integrated Project Management for IPPD
RSKM RiSK Management
DAR Decision Analysis Resolution
Maturity level 4 | OPP Organization Process Performance
QPM Quantitative Project Management
Maturity level 5 | OID Organization Innovation and Deployment
CAR Causal Analysis and Resolution

LOMEAAEARI SHA LS
FH kB CMMI®for Development, Version 1L.2(% = i %)

Category Acronyms | ProcessAreas ML
Process OPD+IPPD | Organization Process Definition 3
Management | OPF Organization Process Focus 3
oT Organization Training 3
OPP Organization Process Performance 4
OID Organization Innovation and Deployment | 5
Project PP Project Planning 2
Management | PMC Project Monitoring and Control 2
SAM Supplier Agreement Management 2
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IPM+IPPD | Integrated Project Management 3
RSKM RiSK Management 3
QPM Quantitative Project Management 3
Engineering | REQM REQuirement Management 2
RD Requirements Devel opment 3
TS Technical Solution 3
Pl Product Integration 3
VER VERIfication 3
VAL VALidation 3
Support CM Configuration Management 2
PPQA Process and Product Quality Assurance 2
MA Measurement and Analysis 2
DAR Decision Analysis Resolution 3
CAR Causal Analysis and Resolution 5

%210 ARAR S E R A E P AR AE S R

TR %&k CMMI®for Development, Version 1L.2(#=2 i %)

225VER&VAL

Verification & Validation & % % s B 4 infzd ¥ fi L3 VER&VAL #
V&V o &% ¥ ¥ 13 % 3Q %% (Qualification) 2 7 »<(Validation) # i+ %

FEikA S5 H e 2 o B¢ o Verification ¥ Qualification 2 T2k 3% | &

=3

AR T RIAAFLE S D AT N A NMBFEALT V&Y £ ok

=

Q2 WER; PHRHPFFAIFT AANEL &7 o 4 CMMI P 23
2. ML3 = 1 #2358 € & /n 4747 32 (Process AreaPA) 7 = Verification %2
Validation ; & 4ept £ & 5 V&V B P ehi @ ? 3%4c 2% 2 & CMMI

Distilled( %% @;];Je DA Q) AT

Verification:The purpose of Verification is to assure that selected work

products meet their specified requirements.

Validation:The purpose of Validation is to demonstrate that a product or
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product component fulfills its intended use when placed in its

intended environment.

TR, R AR FASR & R LR A S R RE
FE %% (547 (you built it right)(8) 15) 5 @ T g3 | &P e 3B 7
B RS HE SN SR T R KR F R

s

2 FERFE iR (7% & F2 03 (you built the right thing) (8] 16) ; i@

)

FREER R Y TS NRESS 2 Aol BE A A S FE

W amREHRBELF LY F- RE o F CMMI® for
Development,Version 1.2 # w5 » TA M1 42§ % | f5 it 2 H wn
HFen % o £ 408 Veification 2 Validation 3% 2_p & (Specific
Goal) % # {7 > ;# (Practice)it— # kP ; * 2§ 4 SPL1TEH 1 F

Ad Fulpr THHMIRET | fik g7 (7,

i
=3
=
=
;}
a
(w
H
=

A 3Q B F 2 FErc2 S o

2.2.5.1 Verification
SG 1 Preparefor Verification
Preparation for verification is conducted
SP 1.1 Select Work Products for Verification
Select the work products to be verified and the verification methods that will be used for each.
For Hardware Engineering
Verification for hardware engineering typically requires a parametric approach that
considers various environmental conditions (e.g., pressure, temperature, vibration, and
humidity), various input ranges (e.g., input power could be rated at 20V to 32V for a
planned nominal of 28V), variations induced from part to part tolerance issues, and many
other variables. Hardware verification normally tests most variables separately except
when problematic interactions are suspected.
SP 1.2 Establish the Verification Environment
Establish and maintain the environment needed to support verification
SP 1.3 Establish Verification Procedures and Criteria
Establish and maintain verification procedures and criteria for the selected work
products
SG 2 Perform Peer Reviews
Peer reviews are performed on selected work products
SP 2.1 Prepare for Peer Reviews
Prepare for peer reviews of selected work products.
SP 2.2 Conduct Peer Reviews
Conduct peer reviews on selected work products and identify issues resulting from
the peer review

-28-



SP 2.3 Analyze Peer Review Data

Analyze data about preparation, conduct, and results of the peer reviews
SG 3 Verify Selected Work Products
Selected work products are verified against their specified requirements

SP 3.1 Perform Verification
Perform verification on the selected work products

SP 3.2 Analyze Verification Results
Analyze the results of al verification activities

GG 3 Institutionalize a Defined Process (G z.p v% i

2.2.5.2 Vdidation

SG 1 Prepare for Validation
Preparation for validation is conducted.
SP 1.1 Select Products for Validation
Select products and product components to be validated and the validation methods
that will be used for each.
For Hardware Engineering
Hardware validation activities include modeling to validate form, fit, and function of
mechanical designs; thermal modeling; maintainability and reliability analysis; timeline
demonstrations; and electrical design simulations of electronic or mechanical product
components
SP 1.2 Establish the Validation Environment
Establish and maintain the environment needed to support validation
SP 1.3 Establish Validation Procedures and Criteria
Establish and maintain procedures and criteria for validation
SG 2 Validate Product or Product Components
The product or product components are validated to ensure that they are
suitable for use in their intended operating environment
SP 2.1 Perform Validation
Perform validation on the selected products and product components
SP 2.2 Analyze Validation Results
Analyze the results of the validation activities

GG 3 Indtitutionalize a Defined Process(GP 3. p7 v% it)

Prepare for Perform Peer
Verification Reviews

Verification
Plap

Verify Selected
Work Products

!

Verification
Actions

Verification context diagram
©2000 by Carnegie Mellon University

W IS%#EF BT
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-Customer Requirements
‘Product Requirements
‘Products

-Validation Requirements

Valldatlon Product or
Product Components |

Prepare for } A
Verification i
Y
‘Conformances
A 4 ‘Deficiencies
‘Requirements Validation Plan
‘Product Validation Plan

‘Process and Support Needs

Validation context diagram
©2000 by Carnegie Mellon University
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226 %% % ¥ 5% SDLC V-Mode
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A 2 2RB 3 3QFE i & (R 17); { i & 8 & o4 M 7 DQ(Design
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2 CMMI Ap B 240 5 35 38 4Q(BQ+DQ) * Hiki % B 2. V&V efp 3 48 ;

R

M- BT

E

¥ 7 %% 1 SDLC V-Model (#] 19) ; #

2 h v

B

FARPE M P TR EF IRFEFRT B LRBF AR £

j’ o
Y
User .
’ Verifies Performance
Requirement - Qualification
__ Specification
Function Operational j
Specification Verifies Qualification
Df:sign. | Instgllati(.)n
Specification . Qualification
, Verifies
System ‘
Build
® 17 GAMP 4-3Q 7 it A % ﬁﬁ]
User
Requirement - Related to User Accept Test
Specification
Verificata\ X
High-Level Related to
Design& Architecture System Test
Verifi ca&m\ /
Related to /
Detail Design .
Specification . Integration Test
Verifi ca‘t\em \ /
Unit Coding
Unit Testing

W 18 # W™ % SDLC V-Model
o kgl
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A

User Requirement
Specification

Accept Test Plan

[

Verifi ak

Acceptance Test

(PQ)

>

Customer

/

- A\ Function Design System Test Plan System Test |\
@ Specification(DQ) (0Q)
V2] . V2]
% System Design | Integration Test | Integration Test %
v é Specification(DQ) Plan o I1Q) é
S ey Y A c
g erircatiQn Unit Tes g
p Module Design Plany, Module Test ps
<} (DQ) (IQ) <)
g =] g =]
& &
: N S :
Verification
Source Code
v System Build v

Bl 19 #l% % v % SDLC V-Model
FH kR GAMP4 Emp §
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FoFLABME X IBEFRE H L ICMMI F 5w &
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(System Requirement Specification Plan) ~ B % 3+ % 2 (Project
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Status, issues, and results of process and

Corrective action PMC _, Product evaluations; measures and analyses

Corrective action

What

Replan to monitor

‘ What to build pTTTTEEmEEmE T

What to do

Status, issues,
and results of
reviews and
monitoring

Engineering and Support
process areas

Measurement
needs

Product component requirements,
technical issues, completed product
components, and acceptance reviews
and tests

Supplier
agreement

PMC = Project Monitoring and Control
PP = Project Planning
SAM = Supplier Agreement Management

120 # % & % ¥ SLATRARAT
FH &% CMMI®for Development, Version 1.2

REQM Requirements

Product and product
component requirements

) . Product
Alternative solutions components Product
RD Customer
—>
Requirements
A Product components, work products,
T verification and validation reports

PI = Product Integration

RD = Requirements Development
REQM = Requirements Management
TS = Technical Solution

VAL = Validation

VER = Verification

. Customer needs

B 21 1 A2 s A2 2g 3
F# %%k CMMI® for Development, Version 1.2
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________________________ >, Quality and
noncompliance
issues

Measurements
and analyses

Information
needs N , Processes and

work products,
and standards, and

procedures
Configuration
items and Baselines and
change audit reports
requests

MA = Measurement and Analysis
CM = Configuration Management
PPQA = Process and Product Quality Assurance

W 22 & & & s AEAE B
74 %k CMMI® for Development, Version 1.2
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