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세상에서 가장 먼 거리??

6시그마 경영혁신의 성공요인
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재닛 로빈슨(1950~)

최선은 바로 지금
실행하는 것

뉴욕 타임스사
여성최초 최고 경영자
뉴욕 타임스사
여성최초 최고 경영자

• 세상에서 가장 먼 거리??
머리에서 손까지

6시그마 경영혁신의 성공요인
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6 시그마란?

통계적 척도 (Statistical Metric)
▶ 제품 및 서비스를 만드는 과정의 능력을 측정하는 척도임.
▶ 통계적 의미로 볼 때 100만개 결함기회 중 3.4개의 결함을 의미

사업전략 (Business Strategy)
▶ Motorola, TI, Allied Signal, GE 등에 의해 그 성과가 입증

철학(Philosophy)
▶ 고객지향

▶ 데이터에 의한 의사결정

▶ 프로세스 중심

통합된 문제 해결 방법론(Problem Solving Methodology)
▶ 문제해결을 위해 통합된 방법과 기법들에 의해 산포를 감소하고, 결함을 최소화하는 것이 증명됨.
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6시그마로 성공한 회사들...

[이코노 피플] "내가 '6시그마' 최고CEO“
•김순택 삼성 SDI사장, 인사 총무부문까지 적용
•김쌍수 LG전자 부회장, 임직원 승진에 자격증제
•이구택 포스코회장, 임원들까지도 특별교육

발행일 : 2004-07-20 B11 [경제] 기자/기고자 : 최홍섭

누가 ‘6시그마’의 진짜 챔피언 CEO(최고경영자)인가. 

6시그마 운동이란, 모토로라에서 시작되어 GE에서 꽃을 피웠고, 최근 국내 기업들도 원
가 절감과 생산성 향상을 위해 경영 전반에 걸쳐 경쟁적으로 도입하고 있다. 하지만 개
념이 복잡하고 어려워 제대로 적용하기란 쉽지 않다. 따라서 CEO의 관심이 생명이다. 

국내에서는 김순택(金淳澤) 삼성SDI 사장, 김쌍수(金雙秀) LG전자 부회장, 이구택(李龜
澤) 포스코 회장을 6시그마의 ‘트리오 CEO’로 꼽는다. 
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6시그마에서 개선의 방법

7

눈으로 보이는 개선의 중요성

- 개선 결과가 뚜렷하지 않을 경우 프로젝트 실행결과의 효과를 측정하기가 어려움

- 이러한 개선들은 장기간에 걸쳐서 영향을 미치는 개선일 수도 있음

눈에 보이지 않는 개선

예) 고객만족지수 개선 , 고객에게 비용 청구하는 경로의 개선, 

고객과의 커뮤니케이션 개선 , 광고효과 개선

성과

(돈)

시 간

프로세스를

변화 시키는데

필요한

초기투자

변화에 의해 발생한 성과효과의

개선 정도

최 소 화

성 과 곡 선
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6시그마에서 개선의 방법
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고객의 요구 파악

프로세스 정의

산출물 측정

..…
.…
…

......

층화

분포도

특성요인도

DOE

Map 분석

회귀분석

원인분석

정량화

해결방안 작성, 파일럿 실행

모니터링 표준화 문서화
Response

Plan

프로세스 차이분석

..

.......

Define

Measure

Analyze

Improve

Control

DMAIC
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DMAIC vs. DMADV
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DMADV

DMAIC 기존의 제품 또는 프로세스에서 만성적인 문제를 해결

DMAIC(Commercial), DMAAIC(Product)

새로운 제품 또는 프로세스를 6시그마 기준에 맞게 설계(새로운 제품이나 서비스를 통한 시장확대/창출)

DFSS(Innovation), DFSS(Commercial), DFSS(Product)
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왜 R&D 6 Sigma를 해야 하는가?
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설계변경
cost

혁신개발
프로세스

기존개발
프로세스

시장출시

시장출시

단 축

개 발

개발기간 단축

Project : 조립시간 90% 단축
제조기간 15% 단축
제조공정 27% 단축
개발기간 32개월 → 8개월

설계품질 향상

Project : 설계변경 65% 감소
A/S        60% 감소
초기양품수율 90% 달성

설계Cost 절감

Project : 부품 수 2/3 감소
개발 Cost     25% 절감

시간
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6시그마 경영효과
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Total
Cost

Reduction

QualityQuality
ImprovementImprovement

VariationVariation
ReductionReduction

Total
Cycle
Time

Reduction

• 불량감소(Defect-Free)

• 품질손실비용(QLF)의 감소

• 생산수율(Yield) 향상

• 생산성(Productivity) 향상

• 공정의 안정

• Inventory의 감소

• WIP(Work in Process)의 감소

• Lead Time의 감소

• Cycle Time의 단축

• COQ(Cost of Quality)의 감소

• Design Saving의 발생

• 신뢰성 향상에 따른 A/S비용 감소

Reliability

• Life Time의 증가

• MTBF의 증가

• 고장발생률의 감소

• PL(Product Liability)

문제의 감소
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6시그마 성공요인
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최고 경영자의 끊임없는 지원과 열의

- GE의 경우 사업체 경영자에 대해서도 6시그마 척도를 사용하여 평가

품질향상을 위한 “정량적 접근방식” 및 훈련을 통한 “품질향상 정책” 수립

고객의 요구를 이해하고 충족시키는 데 중점

- 고객의 요구 측정 및 만족도 등을 수량화하는 작업

올바른 프로젝트를 올바른 사람이 올바른 도구를 사용하여 수행

- 과거의 통계학자들이 통계도구 자체에만 국한하여 생각한 반면, 6시그마는 올바른 사람 (블랙벨트와
같이 자격을 갖춘 사람) 이 올바른 프로젝트를 수행

6시그마를 일상적 경영활동에 적용

- 특별한 일 또는 가외의 일을 수행하는 것이 아니고 매일 식사하는 것과 같은 일상생활 중 하나라고
인식. 따라서 어떤 부서에서든 일을 할 때에는 DMAIC와 같은 과정을 밟아서 일을 했으며, 회의를 할
때에도 6시그마 용어를 사용

금전적 이득

- 얼라이드시그널사는 ‘Operational Excellence’(얼라이드 시그널에서 부르는 6시그마의 명칭) 
를 ’95년부터 ’97년 ¼분기 사이에 실시하여 800만 달러의 비용절감효과를 보았음.

그 외의 다른 성공요인

- 사내 데이터 시스템의 구축

- 협력업체의 도움 등
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Acting early reduces cost and time

ef
fo

rt

time

typical

better

Overall cost is less

Development 
time is reduced
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Acting early reduces cost and time

ef
fo

rt

time

typical

better

with tool 
support
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Economics of Defects

Development HW/SW integration
Test

OperationIntegration

# of Defects Created

# of Defects Found

Cost to Repair

Usage of Tools
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Economics of Defects

Development HW/SW integration
Test

OperationIntegration

# of Defects Created

# of Defects Found

Cost to Repair

Usage of Tools
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Economics of Defects

OperationDevelopment HW/SW integration
Test

Integration

# of Defects Created

# of Defects Found

Cost to Repair

Usage of Tools
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Economics of Defects

Development HW/SW integration
Test

OperationIntegration

# of Defects Created

# of Defects Found

Usage of Tools

Cost to Repair
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Economics of Defects

Development HW/SW integration
Test

OperationIntegration

# of Defects Created

# of Defects Found

Too many defects being introduced !

Defects being detected too late !
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Our Solution is …

Development HW/SW integration
Test

OperationIntegration

# of Defects Created

# of Defects Found

This is MDD !

This is MBT ! 

*)MDD (Model Driven Development)

*)MBT (Model Based Testing)
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ClearCase/Synergy/RTC:
Engineering Tasks

Rhapsody:
System Analysis, Design, Development and Test

Modeling and V&V

MDD (Model Driven Development) - (Generate traceability from requirements to design)

DOORS:
Requirements Management & Traceability

ClearQuest/Change/RTC:
Defect, Enhancement Request

Requirement change request

Task
Assign

Chec
k o

ut Check in
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Model Based Testing - (from Requirements to Testing)

UML Sequence Diagrams : 
Test Case

Rhapsody:
System Analysis, Design, Development and Test

DOORS:
Requirements Management & Traceability

Test Conductor : 
Test Result

UML Sequence Diagram : 
Finding & Correcting Errors

Coverage View

Rational Quality Manager:
Test Execute
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Best Practice Processes

Test driven development
Continuous integration

Iterative development
Whole team

Test management
User-story driven development

Rational
DOORS

Rational
Team Concert Rational

Quality Manager
Rational

Rhapsody Rational
Insight

Collaborative Lifecycle Management

Our CLM(Collaborative Lifecycle Management) Solution

Priorities: 1 Improve build process 2 Improve software lifecycle collaboration

“Within three months, we need 
to improve our build process and 
software lifecycle collaboration.”Manager

“I need to become
proficient in disciplined agile

development practices.” Practitioner



IBM Software Group | Rational software

Innovation for a smarter planet

6시그마에서 개선을 위한 IBM Rational Solution

25

Define

Measure

Analyze

Design

Verify

DMADV

Biz Case 명세화,
Project Plan

Major role Artifacts

고객의 needs 파악

High level Design

Detail  Design

Pilot Test,

Project Visualization

Tool

Focal Point

DOORS,
Rhapsody

DOORS,
Rhapsody

DOORS,
Rhapsody

Rhapsody,
RQM
Insight
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Requirements
Definition &
Management

Analysis & 
Design

Quality 
Management

Release 
Management

Construction
Configuration & 
Change Mgmt

Asset Discovery, 
Management & 
Reuse

Production /
Operations

Enterprise Architecture/
Architectural Frameworks

Measurement &
Reporting

Product, Project &
Portfolio Management

Business DomainBusiness Domain Development DomainDevelopment Domain

System  & Software Lifecycle Processes

IBM Rational Product Portfolio Overview
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The Rational PPM 솔루션
Rational Software 플랫폼에서 성공적인 비즈니스를 위한 핵심 영역

Product & Project ManagementBusiness Planning & Alignment Compliance & Security

Engineering & Software Delivery Tools

Collaborative Lifecycle Management

Enterprise 
Architecture

Requirements 
Definition

Portfolio 
Management

Project 
Management

Product
Management

Security Business 
Policies

Regulatory
Compliance

Performance 
Management

Development
Tools

Testing    Tools  Modeling ToolsArchitecture 
Tools

Quality 
Management

Change
& Release 
Management

Configuration
Management

Build 
Management

Requirements
Management

IT Business
Transformation

Enterprise 
Modernization

Manufactured
Products

Jazz Platform
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“올바른 업무
수행”

“올바른 시장, 
올바른 기간, 
올바른 범위 및
올바른 기술
로드맵 설정”

“비즈니스
목적에 대한
성과 측정 관리”

IBM의 솔루션 모듈, 유연하게 통합될 수 있는 솔루션들

Best Practice Processes and Guidance

포트폴리오 투자와
비즈니스
우선순위간 정렬

과제 수행의 관리 및
최적화

제품 성공의
예측가능성 향상

팀 업무수행능력 및
프로젝트 결과 측정

“올바른 투자 및
전략을 위한
의사결정”

포트폴리오 관리 제품 및 로드맵
관리

과제 관리 성과 / 측정 관리
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“올바른 업무
수행”

“비즈니스
목적에 대한
성과 측정 관리”

Best Practice Processes and Guidance

포트폴리오 관리 제품 및 로드맵
관리

과제 관리 성과 / 측정 관리

포트폴리오 투자와
비즈니스
우선순위간 정렬

과제 수행의 관리 및
최적화

제품 성공의
예측가능성 향상

팀 업무수행능력 및
프로젝트 결과 측정

IBM의 솔루션 모듈, 유연하게 통합될 수 있는 솔루션들

“올바른 투자 및
전략을 위한
의사결정, 기술
로드맵 설정”

“올바른 시장, 
올바른 기간, 
올바른 범위 및
올바른 기술
로드맵 설정”Rational 
Focal Point
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“올바른 업무
수행”

“비즈니스
목적에 대한
성과 측정 관리”

Best Practice Processes and Guidance

포트폴리오 관리 제품 및 로드맵
관리

과제 관리 성과 / 측정 관리

포트폴리오 투자와
비즈니스
우선순위간 정렬

과제 수행의 관리 및
최적화

제품 성공의
예측가능성 향상

팀 업무수행능력 및
프로젝트 결과 측정

Rational 
Insight

IBM의 솔루션 모듈, 유연하게 통합될 수 있는 솔루션들

“올바른 투자 및
전략을 위한
의사결정, 기술
로드맵 설정”

“올바른 시장, 
올바른 기간, 
올바른 범위 및
올바른 기술
로드맵 설정”
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“올바른 업무
수행”

“비즈니스
목적에 대한
성과 측정 관리”

Best Practice Processes and Guidance

포트폴리오 관리 제품 및 로드맵
관리

과제 관리 성과 / 측정 관리

포트폴리오 투자와
비즈니스
우선순위간 정렬

과제 수행의 관리 및
최적화

제품 성공의
예측가능성 향상

팀 업무수행능력 및
프로젝트 결과 측정

IBM의 솔루션 모듈, 유연하게 통합될 수 있는 솔루션들

“올바른 투자 및
전략을 위한
의사결정, 기술
로드맵 설정”

“올바른 시장, 
올바른 기간, 
올바른 범위 및
올바른 기술
로드맵 설정”Rational 

PPM Solution
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Focal Point Overview

A unique, visual management tool that automates, improves and 
supports e.g.

Product Management
Portfolio management
Requirements management

Built-in decision and business scenario analysis support
A collaboration platform where all stakeholders can share and edit 

data – centralized view
Role-based user access – security control
Fully Web-based product – no client installation
Configuration is done online, while in use – low admin cost
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Focal Point Provides Product Management Hub

Rational 
Focal 
Point

Product Planning

Market Analysts Customer Support

Competitors

Marketing Executive Stakeholders

Development

Customers

Strategy,                   
Model Concepts

Analyst Expectations Problem Tickets &
Feature Requests

Competitive Analysis

Market Data Revenue Projections

New Technology
Requirements

Enhancement Requests



IBM Software Group | Rational software

Innovation for a smarter planet

Value-Based Selection

Product 
Manageme
nt

Rational

Focal 
Point
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The right products for the right markets at the right time
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Product Portfolio Management

Business 
Feasibility

Business 
PlanningIdeas Develop Launch

Market 
Opportunity

Technical 
Feasibility

Market 
Planning

Technical 
Planning
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Product Portfolio Management

Business 
Feasibility

Business 
PlanningIdeas 

Launch 
Gate

Develop Launch

Market 
Opportunity

Technical 
Feasibility

Market 
Planning

Technical 
Planning

Idea Gate Business 
Gate

Market 
Gate

Business and 
Technology Risk

Resources 
and costs
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Model Concepts with Competitors

• Compare and analyze all models information with 
competitors in one single view

• Capture competitive SWOT and other intelligence 
and link to specific products to analyze competitive 
position

• Create configurable forms to capture information 
such as a product specifications, specific competitors 
and so on



IBM Software Group | Rational software

Innovation for a smarter planet

Capture Product Ideas and Consumer Insight Analysis

• Collect VOC, enhancement requests, and market requirements in single 
repository and breakdown to technical requirements for development

• Perform the consumer insight by analyzing, comparing, prioritizing, simulating 
collected VOC, needs, and requirements

• Statistically report analysis of consumer insight

• Integrate and consolidate existing marketing portals or systems
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Centralized View of Market & Competitors

• Collect competitors’ information and Win/Loss reports and link to new 
requirements, customers, and competitors

• Define market segments and associate with key qualities and personas so 
you can focus products to meet what is valued

• Create and manage customer segmentation maps
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Visibility to Entire Product Portfolio

• View the entire product portfolio, analyze specific 
product lines, or drill-down to details of a single product

• Include competitor products for easy analysis and 
comparison

• Easily accessible through any desktop’s web browser
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Product Planning

• Establish product cost estimates, constraints, volumes, 
and cost benefits value

• Identify and link operator requirements to include in 
product

• Re-prioritize requirements and see immediate impact 
on resources
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Product Roadmap Analysis

• Balance and sequence product releases to maximize value and meet strategic 
goals

• View stages, gates, milestones, requirements associated with each product in 
the pipeline

• Understand impact of sequence on cost, headcount and revenue with 
consideration for constraints
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Manage Product Information and Measure Performance

• Capture and manage the changes of product and market  
information during its lifecycles

• Measure product performance such as price erosion

• Attach documents or embed charts to add clarity to the text
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Role-Based Dashboards with Adequate Access Controls

• Configure role-based dashboards so all users see their 
valuable information upon login

• Dashboards are interactive and support drill-down to details 
for any content
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Event Signal and Stage Gate Reviews

• Display the status of product development whether they 
are progressed to meet business strategies

• Notify the non-compliance of product status via emails

• Manage and control the status of requirements in the 
product
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Focal Point Focus on Product Portfolio Management
The right products for the right market at the right time

Improve Consumer Insight Analysis
− Collect, analyze, simulate ideas and features,

and link to product requirements 
Manage Value-based Portfolio
− Understand customer/market value when 

making decisions about products
Manage Products & their Performance
− View and manage ‘real-time’ the product 

information and performance
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CLM (Collaborative Lifecycle Management)(Collaborative Lifecycle Management)

1 6시그마의 개요

2 IBM Rational CLM Solution

3 IBM Rational PPM Solution

1) Focal Point Overview

2) Insight Overview
4 IBM Rational MDD Solution

5 IBM Rational CCM Solution

6 Summary

7 Q&A

IBM Rational CLM SolutionIBM Rational CLM SolutionIBM Rational CLM Solution

3.2
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실시간 정보 활용

관리자의 의사결정 능력 향상

라이프 사이클 결과물의 품질
및 정확도 향상

프로젝트 레벨에서의 정확하고
향상된 의사결정

IBM Rational Insight - 업무 역할별 정보의 최적화

비즈니스의 관리 항목들과 기업의 목표
전략에 맞추어 비용과 리스크를 줄이고
기업의 전반적 투명성 향상

측정과 지속적인 프로세스 향상으로
비즈니스의 혁신과 비용을 감소

관련 조직 전체 그리고 지역적 분산 개발
환경에서의 프로젝트 통찰력 향상

CxO

Process 
Lead 

Project 
Manager

측정하지 않고서는 성장 할 수 없다..!
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Rational Insight를 이용한 소프트웨어 성과 및 측정 관리

측정 프로세스 및 대시보드 제공
검증된 측정방법 제공
대시보드와 모델 기반의 실시간 정보의 활용

문제점 분석을 통한 의사결정의 알림
자동 분석에 의해 핵심 문제에 대해 사용자가
특정 행동을 취할 수 있도록 경보 발생

연관 데이터를 통한 실시간 반응
자동으로 데이터 수집 및 분석을 통한 개발
라이프 사이클 전반에 걸쳐 10-15%의 생산성
향상

다양한 데이터 활용
Rational 제품의 데이터는 물론 다른 제품의
Database의 데이터 까지 활용

개발 라이프 사이클 전반에 걸친 성과 및 예측 관리로 생산성 향상 및 품질 향상…

Rational Insight

Integrated 
lifecycle
intelligence

Control 
Settings

ResultsBetter
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왜 IBM Rational Insight 인가?

프로젝트와 프로세스의 성과 분석과 모니터링

분산 개발 환경에서의 협업 및 비즈니스 목표에
기반한 운영

오픈 RESTful 과 Jazz 기반의 데이터 통합 아키텍처를
활용한 자동화 측정방법 활용

업계 최고 사례 기반의 표준 라이브러리와 대시보드
제공으로 다양한 형태의 데이터 활용 및 리포트

지속적인 측정과 프로세스 향상으로
비즈니스의 혁신 과 비용의 감소

최고의 비즈니스 인텔리전스 플랫폼인 IBM
Cognos의 엔진 내장

“Until now we were gathering metrics by manual methods. 
Rational Insight simplifies the presentation... Overall great tool 
to have for optimizing project efforts and giving management a 
birds eye view of the project performance at all stages.”

프로젝트, 제품 및
분산 개발 전반에
걸쳐 실시간 정보
제공

자동화된 프로젝트 및 프로세스 측정은 팀
생산성을 15% 이상 향상 시킨다

“Through the automation and dashboard capabilities in Insight, our 
team is saving over 40 hours a month on our reporting activities.  We 

also can offer new capabilities such as “on-demand” dashboards which 
would have been very  labor intensive to do without Insight”
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Rational 
Insight

Project 
Management
Project 
Management

Build 
Management
Build 
Management

Architecture 
Management
Architecture 
Management

Requirements 
Management
Requirements 
Management

Change 
Management
Change 
Management

Configuration 
Management
Configuration 
Management

Portfolio 
Management
Portfolio 
Management

Quality 
Management
Quality 
Management

CxO

Project Manager

Process Lead

비즈니스 목표에 근거한 분산 개발 환경에서의 협업
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프로젝트 대시보드: 결함관리 예제화면

프로젝트 선택

측정 항목 리스트

지표 결과 값

상세한 지표관리 및 리포트 생성을 위해서 Rational Insight와 연동하여 다양한 리포트 및 대시보드를 활용 할 수 있습니다.
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프로젝트 대시보드: 요구관리 예제화면

프로젝트 선택

측정 항목 리스트

지표 결과 값

상세한 지표관리 및 리포트 생성을 위해서 Rational Insight와 연동하여 다양한 리포트 및 대시보드를 활용 할 수 있습니다.
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프로젝트 대시보드: 상세현황 및 리소스 활용 관리 예제화면

프로젝트 기본 현황리소스 관리 차트 및 표

상세한 지표관리 및 리포트 생성을 위해서 Rational Insight와 연동하여 다양한 리포트 및 대시보드를 활용 할 수 있습니다.
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제품 개발 현황 예제화면

Deliver performance and predictability with integrated lifecycle intelligence

제품 마켓쉐어 현황

지역별 제품 개발 진행 현황
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View dashboards and reports online…

View reports on mobile devices…

Embed charts and reports in spreadsheets 
/ presentations…

Search for reports using 
standard paradigms…

Easily create and customize 
graphical dashboards…

역할별 다양한 형태의 리포트 활용 예제화면
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CLM (Collaborative Lifecycle Management)(Collaborative Lifecycle Management)

1 6시그마의 개요

2 IBM Rational CLM Solution

3 IBM Rational PPM Solution

4 IBM Rational MDD Solution

1) DOORS Overview
2) Rhapsody Overview

5 IBM Rational CCM Solution

6 Summary

7 Q&A

IBM Rational CLM SolutionIBM Rational CLM SolutionIBM Rational CLM Solution

4.1
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Requirements
Definition &
Management

Analysis & 
Design

Quality 
Management

Release 
Management

Construction
Configuration & 
Change Mgmt

Asset Discovery, 
Management & 
Reuse

Production /
Operations

Enterprise Architecture/
Architectural Frameworks

Measurement &
Reporting

Product, Project &
Portfolio Management

Business DomainBusiness Domain Development DomainDevelopment Domain

System  & Software Lifecycle Processes

IBM Rational Product Portfolio Overview
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The Rational MDD솔루션
Rational Software 플랫폼에서 성공적인 비즈니스를 위한 핵심 영역

Product & Project ManagementBusiness Planning & Alignment Compliance & Security

Engineering & Software Delivery Tools

Collaborative Lifecycle Management

Enterprise 
Architecture

Requirements 
Definition

Portfolio 
Management

Project 
Management

Product
Management

Security Business 
Policies

Regulatory
Compliance

Performance 
Management

Development
Tools

Testing    Tools  Modeling ToolsArchitecture 
Tools

Quality 
Management

Change
& Release 
Management

Configuration
Management

Build 
Management

Requirements
Management

IT Business
Transformation

Enterprise 
Modernization

Manufactured
Products

Jazz Platform
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요구사항 관리란?

“요구사항 관리의 목적은 …프로젝트에 있어서 고객과의 공통 이해를 수립하기 위함이다…..고객과의
합의는… 프로젝트를 계획하고 관리하기 위한 근거가 되는 것이다. - 카네기 멜론 대학의 SEI의
CMM(Capability Maturity Model) 

궁극적으로 요구사항 관리는 고객 만족에 관한 것이다. – 현재 우리가 올바른(Right) 제품을 만들고
있는가를 확인하는 과정

우리가 만들어야 하는 제품을 명확히 함(Definition)

매 단계마다 우리가 의도하는 방향으로 가고 있는지 확인(Traceability)

궁극적으로 우리가 의도했던 대로 만들어 졌는지 확인(Conformance)

요구관리의 3가지 역할

의사 소통

무엇을 해야 하는 지와 왜 해야
하는지, 해야 할 사항의 변경에
대한 의사소통 역할

검 증

모든 것이 의도한 대로 완전히
구현되었는지를 확인

협 업

해야 할 업무에 대한 업무 분장
역할
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왜 요구사항 관리 ?

요구사항 에러에 따른 재작업
뒤늦게 발견된 에러를 수정하는 비용이 요구사항 분석단계에
발견해서 수정하는 비용보다 약 200배 더 소요1

개발 예산의 40%이상이 잘못된 요구사항에 의해 낭비 2

프로젝트 영향
프로젝트의 41%는 기대한 비지니스 가치와 ROI를
제공하는데 실패3

프로젝트의 49%는 초기예산을 초과3

단지 28%만 계획된 비용과 기간내 성공4

프로젝트 지연
6개월의 지연은 5년간 발생하는 ROI의 33%에 해당하는
비용을 발생 5

“우리의 연구결과에 따르면 불완전한 요구사항 수집, 관리 및 분석작업에 기인한 개발 실패사례가
80%가 넘는 것으로 나타났습니다.”

IDC, November 2007

요구사항에서 아낀 시간

재작업에 고스란히 들어간다.

Sources: 1) Leffingwell & Widrig, “Managing Software Requirements,” Addison Wesley, 1999 2) IAG 
Consulting, 2008 3) Dynamic Market Limited, 2007 4) Standish Group, 2001 5) Don Reinertsen, McKinsey, 1983
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요구사항 에러가 발견된 단계

요구사항관련 이슈는 과도한 재작업, 납기 지연, 낮은
품질과 프로젝트의 실패를 야기. 

Maintenance
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요구사항과 품질

품질이란 고객의 요구사항에 잘 부합되는 정도(Conformance to requirements).
요구사항관리를 잘 하면 품질은 저절로 따라오는 것이다. – Phillip Crosby
제품의 품질은 사양서를 확정할 때 이미 결정된다.
요구사항 관리는 단순 문서화 작업이 아니라 품질을 높이는 작업이다.

요구사항 관리

품질
Phillip Crosby
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고 품질

Operational 

Efficiency
+

Innovation

프로젝트 비용
감소

납기 단축

요구사항 관리가 주는 가치 (I)

품질 향상

고객의 요구사항을 만족하는 고품질 제품 delivery

테스트 커버리지 확보

불필요한 테스트/중복 테스트/누락된 테스트의 식별을 통한
테스트 기간 감소

개발 기간 단축

요구사항 오류에 따른 재작업을 줄임

요구사항의 재사용으로 인한 분석기간 단축

요구사항 기반 테스트 방식으로 인한 테스트 기간
감소

효과적인 변경관리

생산성 향상

잘못된 의사소통에 기인한 낭비되는 요소(시간, 비용) 감소

불필요한 작업 요소를 줄여줌.

중복된 작업의 제거

신속한 영향평가를 통한 효과적인 변경 통제
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요구사항 관리가 주는 가치 (II)

불완전한
요구사항 사용자의

참여부족

자원의 부족

비현실적인 기대

최고경영진의
지원부족

요구사항의 변경

계획의
부재

더 이상 필요하지 않음

기타

Sources: Standish  Group & Scientific American
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1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

Stakeholder Reqts System Reqts Test CasesSubsystem

DOORS란?

“전체 수명주기의 산출물들간의 개별 요구사항 추적성 도구”

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

Stakeholder Reqts System Reqts Test CasesSubsystem
1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
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6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
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6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute
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• Traceability Reports: Linked design elements
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procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
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procedure
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1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain plans that describe or reference the design and development
activities and define responsibility for implementation.

The plans shall identify and describe the interfaces with different groups or activities that provide, or result
in, input to the design and development process.

The plans shall be reviewed as design and development evolves.
The plans shall be updated as design and development evolves.
The plans shall be approved as design and development evolves.

2. 820.30(c) Design Input
2.1. Each manufacturer shall establish procedures to ensure that the design requirements relating to a

device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
and patient.

2.3. The procedures shall include a mechanism for addressing incomplete requirements.
2.4. The procedures shall include a mechanism for addressing ambiguous requirements.
2.5. The procedures shall include a mechanism for addressing conflicting requirements.
2.6. The design input requirements shall be documented by a designated individual(s).
2.7. The design input requirements shall be reviewed by a designated individual(s).
2.8. The design input requirements shall be approved by a designated individual(s).
2.9. The approval, including the date and signature of the individual(s) approving the requirements,

shall be documented.
2.10. Questions.

2.10.1. Summarize the manufacturer's written procedure(s) for identification and control of
design input.

2.10.2. From what sources are design inputs sought?
2.10.3. Do design input procedures cover the relevant aspects, such as: (Mark all that apply and

list additional aspects.)
2.10.3.1. intended use
2.10.3.2. user/patient/clinical
2.10.3.3. performance characteristics
2.10.3.4. safety
2.10.3.5. limits and tolerances
2.10.3.6. risk analysis
2.10.3.7. toxicity and biocompatibility
2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

2.10.4. For the specific design covered, how were the design input requirements identified?
2.10.5. For the specific design covered, how were the design input requirements reviewed for

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

Comply with FDA Design Control Guidance GMP Regulation

1. Capture design and related information
1.1. Input electronically formatted data
1.2. Reference external information sources
1.3. Reference external documentation

2. Store design and related information
2.1. Identify and tag design information as unique “design elements”
2.2. Organize design elements

2.2.1. Organize by Design Control Guidance Element
2.2.2. Organize by inter-relationships

2.3. Ensure all design elements are available
2.3.1. Store design elements by Design Control Guidance Element
2.3.2. Store design elements and their historical values

3. Manage all user needs
3.1. Identify the source of the user need
3.2. Identify all user types (groups)
3.3. Identify the customer (s)
3.4. Profile the expected patients
3.5. State the intended use of the product (family)
3.6. Capture the acceptance criteria for each user need

4. Manage design input requirements
4.1. Identify the source of the requirement
4.2. Identify the associated user need
4.3. Capture requirement description and attributes
4.4. Capture acceptance criteria
4.5. Assign responsibility for each requirement
4.6. Manage incomplete requirements
4.7. Manage ambiguous requirements
4.8. Manage conflicting requirements
4.9. Approve all requirements

5. Manage acceptance
5.1. Ensure the acceptance of every user need
5.2. Ensure the acceptance of every design input requirement
5.3. Document the results of every user need acceptance test
5.4. Document the results of every design input requirements test
5.5. Make acceptance results available

6. Manage change
6.1. Maintain history of design element changes

6.1.1. Make complete change history available
6.1.2. Maintain history within and  across any organizational procedure
6.1.3. Maintain history within and  across any project milestone
6.1.4. Maintain history within and  across any Design Control Guidance Elements

6.2. Capture frequency and nature of element changes
6.2.1. Provide rationale for change
6.2.2. Describe decisions made
6.2.3. Identify approval authority for the change
6.2.4. Capture date, time, and signature of approving authority

6.3. Identify impacted elements due to a change in another element
6.3.1. Create backward traces to design elements within and  across any organizational procedure
6.3.2. Create backward traces to design elements within and  across any project milestone

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines

1.1. Identify impacted elements due to a change in another element
• Traceability Reports: consistency with driving design elements
• Impact Reports: other design elements affected
• Links to impacted design elements
1.1.1. Create backward traces to design elements within and  across any organizational

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute

1.1.3. Create backward traces to design elements within and  across Design Control
Guidance Elements
• Traceability Reports: Linked design elements

1.1.4. Create forward impacts to design elements within and across any organizational
procedure
• Impact Reports: Procedure Attribute

1.1.5. Create forward impacts to design elements within and across any project milestone
• Impact Reports: Milestone Attribute

1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements

1.2. Associate changed design elements with related elements
• Link Change Design Object with affected design element(s)
• Traceability Links and Reports from affected design element(s)
• Impact Links and Reports from affected design element(s)
1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
• Change Decision Objects with following Attributes:
• Disposition Attribute
• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
• Change Design Object Traceability Link on Milestone Attribute
• Change Design Object Impacts Link on Milestone Attribute

1.2.4. Provide associations within and  across Design Control Guidance Elements
• Change Design Object Traceability Link to traced design elements
• Change Design Object Impacts Link to linked design elements

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines
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Requirements based Development
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SRD Level

SRS Level

Output
Input

Solution

Top-Down

MRD

SRD
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Traceability

Requirement Management

Architecture Modeling

DOORS
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Hand Coding and Modeling Co-Existence : Dynamic Model Code Associativity

Change one view, the others change automatically!
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Design Level Debugging with Rapid Gui’s

Virtual prototype / Panel graphics support
Ideal communications aid for design reviews and general sharing of information.
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Model V&V

Host Based

TCP/IP

TCP/IP

Target system

Host나 Target 시스템과 TCP/IP 통신을 통해 Animation message 교환 – 디버깅 기능 제공
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Rational Rhapsody® 개요

"Using Rhapsody software improves the quality 
of the application software that is integral to the 
series hydraulic hybrid system development 
process." 

Steve Zielinski, Eaton chief engineer for software

Rhapsody란?
요구사항분석, 모델링, reverse engineering, 모델기반

테스팅, 타겟팅을 수행할 수 있는 UML2 기반 통합 개발

환경 툴

다양한 요구사항 툴과 연동,

요구사항과 모델요소간 연결 및 추적성 관리

다양한 개발언어 (C, C++, Java) 지원

다양한 profile 지원(Android, SysML, UML Testing 
Profile, …)

도입 효과

효율적인 협업과 정확한 의사소통 을 통해 요구사항에
맞는 올바른 제품 생산 도움

디자인 단계부터 지속적인 테스트를 함으로써 문제점을
개발 초기에 발견, 수정하고, 품질을 향상

코드 및 문서 자동 생성을 통해 개발 시간을 단축

Reverse를 통해 기존 코드 재사용 극대화
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MDD Solution based on Artifacts
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Data Source

Automatic Report Generation

RPE

Dashboard

Insight
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1 6시그마의 개요

2 IBM Rational CLM Solution

3 IBM Rational PPM Solution

4 IBM Rational MDD Solution

5 IBM Rational CCM Solution
6 Summary

7 Q&A

IBM Rational CLM SolutionIBM Rational CLM SolutionIBM Rational CLM Solution
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Enhanced collaborating with Rational Team Concert

What work still needs to be completed?

What work has been completed?

What work is in progress?

Team Progress

Build individual responsibility.

See real-time status. Gain cross-team awareness. 

Expose resource utilizations (overloaded, under used, …) 

Improve productivity with cross-team coordination 

Learn at every iteration how to plan and estimate better

Web-based Project Dashboards 
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RTC를 통한 통합 협업 기능 제공

RTC는 팀개발에 필요한 소스제어, 작업항목 관리 뿐 아니라 팀 계획, 팀 대시보드, 팀
빌드를 통해 팀의 의사소통에 필요한 정보를 적시적소에서 확인할 수 있습니다.

Jazz Foundation

소스 제어 작업 항목

결함, 추가 요구 사항 및
응대

작업 항목 및 체인지 셋

Build Forge, Ant 등 빌드
시스템과의 연동

팀 빌드

팀 계획

통합된 반복 계획 및 실행 | 유연한 개발
프로세스

팀 대시보드

웹 기반 대쉬보드 | 실시간 매트릭스 및
리포팅

프로세스 저장소 협업 및 보안

팀 스트림 기반의 편리한
accept/deliver

상호 연동

Eclipse Command Visual StudioWeb 

프로젝트 관리자
검증팀, 고객 등

Eclipse 
사용자

Command 
사용자

VS
사용자

Rational Team Concert

소스 제어

작업 항목

Change Set과의 연계된
Work Item 관리

팀 빌드시 연계된 작업
항목 및 Change Set 자동
기록

팀 빌드

Change Set 기반의CCM 
활동 관리

스트림 기반의 협업
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변화와 생산성 향상의 중심에 선 RTC의 주요 가치 요약

과제 관리 및
팀원 활동 가시성

과제 관리 및
팀원 활동 가시성

Value 1
실시간 프로젝트 현황 분석

- 실시간 Web Dash board에 따른 프로젝트 현황 파악

- 일관된 View를 통한 효율적 의사결정 및 소통에 기여

실시간 프로젝트 현황 분석

- 실시간 Web Dash board에 따른 프로젝트 현황 파악

- 일관된 View를 통한 효율적 의사결정 및 소통에 기여
Hundreds

Models
Tons of 
Artifacts

개발팀2~3x+ Hundreds
Projects

상품기획

개발기획

역할별 대시보드

Single Screen - 협업개발환경

통합된CCM 과 Build

- Single Screen을 통한 개발 업무 집중도 극대화

- 새로운 프로젝트 합류 시 직관적이고 빠른 과제 수행 개시

통합된CCM 과 Build

- Single Screen을 통한 개발 업무 집중도 극대화

- 새로운 프로젝트 합류 시 직관적이고 빠른 과제 수행 개시

협업 개발환경을
통한 소스/빌드 관리

통합성

협업 개발환경을
통한 소스/빌드 관리

통합성

Value 3

개방형 표준에 의한
개발 환경 융합의

확장성

개방형 표준에 의한
개발 환경 융합의

확장성

Value 4
오픈 표준 라이프사이클 플랫폼

- 기존 시스템과의 연동 용이성

- 시스템 확장성을 고려한 표준 플랫폼 및 아키텍처

오픈 표준 라이프사이클 플랫폼

- 기존 시스템과의 연동 용이성

- 시스템 확장성을 고려한 표준 플랫폼 및 아키텍처

Team Concert

ClearCase
MSRTC

SCM

Team Concert

RTC
SCM

two way sync

프로젝트 계획 수립
및 리소스 관리의

민첩성

프로젝트 계획 수립
및 리소스 관리의

민첩성

개발 계획 수립과 리소스 관리

- 내/외적 환경변화에 따른 프로젝트 계획 변화의 민첩성 확보

- 적재 적소 리소스 분배를 통한 작업의 효율성 강화

개발 계획 수립과 리소스 관리

- 내/외적 환경변화에 따른 프로젝트 계획 변화의 민첩성 확보

- 적재 적소 리소스 분배를 통한 작업의 효율성 강화

Value 2
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타 시스템 연계 여부

Requirements Management Tool 연계

Rational Quality Manager(테스트관리) Tool 연계

RTC는 Extension을 통해 기간 시스템과 연동할 수 있는 Extensible API들을 제공합니다. 이는 Web을 통한
REST중심의 연동방식, Connector를 통한 데이터 연동 방식, LDAP을 이용한 계정 연동 방식을 포함합니다.

소스 제어작업 항목 팀 빌드

프로젝트 계획 프로젝트 대시보드 데이터 웨어하우스

Requirement 
Tools

Rational Team Concert

Project 
Management

Tools

마일스톤

타스크

액티비티

ClearQuest ClearCase

REST API

Connector

REST API

REST API

Build 
Management

Tools

REST API

Test 
Management

Tools

REST API

Metric & 
Reporting

Tools
REST API

LDAP
IBM Secureway
Microsoft A/D
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Requirements based Development Workflow

Iteration Plan

Story 1

Task 1

Release Plan

Task n

Story 2
3. Check In

Requirement n

Requirement 1

Requirement 2

Project

Module

DOORS RTC Rhapsody

2.Check Out

1.Create Task

4.Deliver Task

Work Order

Analyst DeveloperProject Leader

•요구사항 기반의 시스템/소프트웨어 설계 및 검증
•요구사항 기반으로 생성된 Task를 통한 협업(Collaboration)
•역할 기반의 접근 방식



IBM Software Group | Rational software

Innovation for a smarter planet

Requirements based Test Workflow

Requirement n

Requirement 1

Requirement 2

Project

Module

DOORS Rhapsody

Test Milestone

Test Case 1

Test Plan

Test Case 2

Plan Items

Test Script

Requirement

RQM

2.Execute 

3.Result

Quality 
ProfessionalAnalyst Tester

Iteration Plan

Story 1

Task 1

Release Plan

Task n

Story 2

RTC

Project Leader

4.Result

1.Create Task

5.Complate Task

•요구사항 기반의 UML Test Scenario 작성 및 Quality Manager를 통한 실행
•요구사항 기반으로 생성된 Task를 통한 협업(Collaboration)
•역할 기반의 접근 방식
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CLM (Collaborative Lifecycle Management)(Collaborative Lifecycle Management)

1 6시그마의 개요

2 IBM Rational CLM Solution

3 IBM Rational PPM Solution

4 IBM Rational MDD Solution

5 IBM Rational CCM Solution

6 Summary
7 Q&A

IBM Rational CLM SolutionIBM Rational CLM SolutionIBM Rational CLM Solution

6
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Best Practice Processes

Test driven development
Continuous integration

Iterative development
Whole team

Test management
User-story driven development

Rational
DOORS

Rational
Team Concert Rational

Quality Manager
Rational

Rhapsody Rational
Insight

Collaborative Lifecycle Management

Our CLM(Collaborative Lifecycle Management) Solution

Priorities: 1 Improve build process 2 Improve software lifecycle collaboration

“Within three months, we need 
to improve our build process and 
software lifecycle collaboration.”Manager

“I need to become
proficient in disciplined agile

development practices.” Practitioner
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Jazz is a platform for transforming software delivery

c

Rational 
Offerings

Third party
Offerings

Business Partner
Offerings

Storage
Collaboration

QueryDiscovery

Administration: 
Users, projects, 

process

Best Practice Processes

Presentation:
Mashups

Future
IBM

Capabilities

Product 
& Project 

Management
Collaborative 

Lifecycle 
Management Engineering

& Software
Tools

Business
Planning &
AlignmentYour

existing 
capabilities 3rd-Party

Jazz
Capabilities

Compliance
& Security

Storage
Collaboration

QueryDiscovery

Administration: 
Users, projects, 

process

Best Practice ProcessesBest Practice Processes

Presentation:
Mashups

Future
IBM

Capabilities

Future
IBM

Capabilities

Product 
& Project 

Management
Collaborative 

Lifecycle 
Management Engineering

& Software
Tools

Engineering
& Software

Tools

Business
Planning &
Alignment

Business
Planning &
AlignmentYour

existing 
capabilities

Your
existing 

capabilities 3rd-Party
Jazz

Capabilities

Compliance
& Security

Achieve common goals 
by optimizing how 

people work

Collaborate
Improve agility by 

automating team process and 
workflows

Automate
Continuously improve
by measuring progress

in real time

Report
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Coplien, Organizational Patterns of Agile Development
1Evans Data Corporation North American Development Survey, Vol II, 2007
2Knowledge@Wharton. “Is Your Team Too Big? Too Small? What’s the Right Number?” June 14, 2006.

3Ambler, Scott, “Agile Adoption Rate Survey: February 2008,” Ambysoft.

Two-thirds of development 
organizations have teams that work 
in multiple locations.1 Studies show 
that: 

Teams with more than twelve 
members rapidly lose 
effectiveness.2

Fifty percent of outsourced 
projects are expected to 
underperform.

Why collaborate?

Accelerate project and team 
onboarding

Build team cohesion

Leverage talent across and 
beyond the enterprise

Enable flexible resourcing 
modelsDeliver transparency of teams 

and projects for continuous, 
context-sensitive collaboration

Speed
time-to-
market

SpeedSpeed
timetime--toto--
marketmarket
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Why automate?

88 percent of organizations are 
using or evaluating Agile 
practices. Studies show that

Agile projects yield up to 
double the project ROI of 
traditional development 
approaches.

Yet the failure rate for 
distributed agile projects is 
double that co-located 
projects—40 percent versus 
20 percent.

Agile: An iterative and incremental 
(evolutionary) approach performed in a highly 
collaborative manner with just the right amount of 
ceremony to produce high quality software in a 
cost effective and timely manner which meets the 
changing needs of its stakeholders. 

3Ambler, Scott, “Agile Adoption Rate Survey: February 2008,” Ambysoft.

Make it easy to "do the right 
thing"

Reduce tedious and time-
consuming manual tasks

Minimize non-productive 
wait times

Minimize administrative 
busywork

Automate non-creative 
tasks with automated 
processes and workflows

Improve
quality

ImproveImprove
qualityquality
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Why report?

During the 
requirements phase

During the
design phase

Once released
as a productDuring the 

QA/Testing phase

Source: GBS Industry standard study
Defect cost derived in assuming it takes 8 hrs to find, fix and repair a defect when found in code and unit test. 
Defect FFR cost  for other phases calculated by using the multiplier on a blended rate of $80/hr.

$80/defect
$240/defect

$960/defect
$7,600/defect

The cost of fixing a defect...

Identify and resolve problems 
earlier in the software lifecycle 

Get fact-based metrics -- not 
estimates -- to improve decision 
making

Leverage metrics for continuous 
individual and team capability 
improvement

Deliver real-time insight into 
programs, projects and 
resource utilization.

Reduce
Cost

ReduceReduce
CostCost
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IBM의 Value

고객이 IBM과 공동으로 Project를 진행할 때 시스템/SW 품질의 3대요소인 프로세스, 인력, 
도구 등을 균형 있게 개선함으로써 고객의 이슈인 Architecture, 개발자 성숙도, 개발

프로세스를 체계적으로 개선함.

• Improve the process to be 
repeatable and maintained

• Configure tools to meet 
customer’s specific environment

프로세스프로세스

사람사람 도구도구

Value Delivery

• 고객의 Issue 및 Needs 파악

• 사용 가능한 도구 환경 구축

• 관련 프로세스 정립 및 도구에 반영

• 지식 및 전문 스킬 이전

• 도구 도입/구축 리스크 감소

• IBM 도구의 가치 및 ROI 극대화

• Major determinants for 
successful process 
improvement

• Improve customer’s competency and 
ability to use process and tools

■ 시스템/소프트웨어 품질 3대 요소 ■ IBM의 Value 및 목표

88
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CLM (Collaborative Lifecycle Management)(Collaborative Lifecycle Management)

1 6시그마의 개요

2 IBM Rational CLM Solution

3 IBM Rational PPM Solution

4 IBM Rational MDD Solution

5 IBM Rational CCM Solution

6 Summary

7 Q&A

IBM Rational CLM SolutionIBM Rational CLM SolutionIBM Rational CLM Solution

7
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Learn more at:
IBM Rational software
IBM Rational Software Delivery Platform
Process and portfolio management
Change and release management
Quality management
Architecture management

Rational trial downloads
Leading Innovation Web site
developerWorks Rational
IBM Rational TV
IBM Business Partners
IBM Rational Case Studies
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