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요구사항관리 ?

 주요역할
Communication

Collaboration
Validation

 For example:
당사자간합의된요구사항 :
 성주위에호를만듬

 3m deep
 4m wide
 Filled with water

만들어진결과는?
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요구사항관리 ?

 “요구사항관리의 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)
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요구사항과품질

 고 품질 시스템을 만들기 위해서는

올바른(Right) 요구사항을 만들고,
설계가 요구사항을 만족하는지 확인하고,
최종 제품이 요구사항을 만족하는 지 확인해야 한다.

 요구사항을 향상시키는 활동은 제품의 품질을 높이는 활동을 의미한다.

 “Quality is conformance to requirements.” - Philip Crosby
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요구사항이왜중요?

 사용자들이 원하는 결과를 정의

 팀 구성원들 간의 의사소통 향상 및 명확한
목표에 대한 집중

 무엇이 필요한지에 대한 의사결정자에게 정확한
정보 전달

 설계의 최적화

 시스템과 모든 부품들이 원하는 데로 동작하는
지 확인

 과도한 설계와 요구사항의 누락 방지

 개발과 외주 관리를 위해

 …….

프로젝트실패위험을줄이기위해…..
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Questions

 현재 세계적으로 가장 많이 사용하고 있는 요구사항 관리도구는?

 상용화된 요구사항 관리 도구 중 시장 점유율이 가장 높은 도구는?
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Word Processors are insufficient

 요구사항 문서는 중요한 문맥(제목)을 포함한 단위 요구사항들로 구성되어 있다.
제목, 설명문, 단위 요구사항 …

 문장단위의 관리가 필요(문장단위의 수명주기 관리)
 문장단위의 추적관리가 필수

 문서 단위의 버전 관리 및 공유를 위한 방안 필요
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You need more

효과적인요구사항관리는아래의기능들이필요하다:

Document management(버전관리, 문서공유 등)

+ 워드 프로세스 기능

+ 문장단위의 관리기능

+ 문장단위의 추적 기능

+ 추적분석 기능

+ 이력관리 기능
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문장 수준의 관리

1 Introduction
This document contains the requirements for a
new passenger car.

1.1 Scope

The car is to be sold into markets covering
Europe, the US and Asia. It is a middle-of-the
range family saloon.

1.2 Background

Bread-and-butter rhubarb and everything else
traditionally English and Victorian rubbish. This
paragraph shold go on and on until it looks quite
substantial.

2 Capability requirements

2.1 Carrying load

The car shall be capable of carrying 5 passengers.

The car shall be capable of carrying 12 cubic
metres of luggage space without infringing on the
passenger compartment.

2.2 Speed

The document Additional attributes
Acceptability

Acceptable
To be reviewed

Priority

Mandatory
Desirable

Clause No.

UR 1
UR 2

Identify

Classify

Control
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문장 단위의 추적

1 Introduction
This document contains the requirements for a
new passenger car.

1.1 Scope

The car is to be sold into markets covering
Europe, the US and Asia. It is a middle-of-the
range family saloon.

1.2 Background

Bread-and-butter rhubarb and everything else
traditionally English and Victorian rubbish. This
paragraph shold go on and on until it looks quite
substantial.

2 Capability requirements

2.1 Carrying load

The car shall be capable of carrying 5 passengers.

The car shall be capable of carrying 12 cubic
metres of luggage space without infringing on the
passenger compartment.

2.2 Speed

Acceptability

Acceptable
To be reviewed

Priority

Mandatory
Desirable

Clause No.

UR 1
UR 2

1 Introduction
This document contains the requirements for a
new passenger car.

1.1 Scope

The car is to be sold into markets covering
Europe, the US and Asia. It is a middle-of-the
range family saloon.

1.2 Background

Bread-and-butter rhubarb and everything else
traditionally English and Victorian rubbish. This
paragraph shold go on and on until it looks quite
substantial.

2 Capability requirements

2.1 Carrying load

The car shall be capable of carrying 5 passengers.

The car shall be capable of carrying 12 cubic
metres of luggage space without infringing on the
passenger compartment.

2.2 Speed

Priority

Mandatory
Desirable

Clause No.

UR 1
UR 2

Drag-and-drop linking
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 Introduction
This document contains the requirements for a
new passenger car.

 Scope

The car is to be sold into markets covering
Europe, the US and Asia. It is a middle-of-the
range family saloon.

 Background

Bread-and-butter rhubarb and everything else
traditionally English and Victorian rubbish. This
paragraph shold go on and on until it looks quite
substantial.

 Capability requirements

 Carrying load

The car shall be capable of carrying 5 passengers.

The car shall be capable of carrying 12 cubic
metres of luggage space without infringing on the
passenger compartment.

 Speed

Acceptability

Acceptable
To be reviewed

Priority

Mandatory
Desirable

Clause No.

UR 1
UR 2

추적성 분석

1 Introduction
This document contains the requirements for a
new passenger car.

1.1 Scope

The car is to be sold into markets covering
Europe, the US and Asia. It is a middle-of-the
range family saloon.

1.2 Background

Bread-and-butter rhubarb and everything else
traditionally English and Victorian rubbish. This
paragraph shold go on and on until it looks quite
substantial.

2 Capability requirements

2.1 Carrying load

The car shall be capable of carrying 5 passengers.

The car shall be capable of carrying 12 cubic
metres of luggage space without infringing on the
passenger compartment.

2.2 Speed

Acceptability

Acceptable
To be reviewed

Priority

Mandatory
Desirable

Clause No.

UR 1
UR 2

1 Introduction
This document contains the requirements for a
new passenger car.

1.1 Scope

The car is to be sold into markets covering
Europe, the US and Asia. It is a middle-of-the
range family saloon.

1.2 Background

Bread-and-butter rhubarb and everything else
traditionally English and Victorian rubbish. This
paragraph shold go on and on until it looks quite
substantial.

2 Capability requirements

2.1 Carrying load

The car shall be capable of carrying 5 passengers.

The car shall be capable of carrying 12 cubic
metres of luggage space without infringing on the
passenger compartment.

2.2 Speed

Clause No.

UR 1

UR 2
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 DOORS is market share leader in Requirements Management with 
37.1 % in 2006

Gartner Dataquest, 2007

DOORS는시장의선도주자
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DOORS는기술선도주자
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Customers
 DOORS를 사용하여 전체 개발 수명 주기동안 산출되는 산출물 내의 단위 요건들의 추적성 도구로 전

세계적으로 가장 많이 활용하고 있습니다. 국내 구축 경험은 IT업체, 국방/우주 항공, 자동차, 금융등 다양한
분야에 컨설팅 및 구축 경험을 가지고 있습니다.

AutomotiveAerospace/DefenseCommunications Finance, IT and more
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DOORS ?
-친숙한사용자인터페이스

 Exel  Word
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DOORS ?

 DOORS =

 DOORS: Dynamic Object Oriented Requirements System

 요구사항 관리 도구

Gathering
Expressing
Organizing
Tracing
Reviewing
Agreeing
Changing
Validating
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DOORS ?

DOORS

Stakeholder
Requirements

Vision

Acceptance Tests

Operational Use

System TestsSystem
Requirements

Component TestsComponent
Requirements

Verifying the system

Validating the system

Evaluating Components

Satisfies

Satisfies

Satisfies

설계 추적성

각 단계 별 요건들의
설계근거를 확인

특정 요건이 변경되었을
때 영향 평가 수행

불필요한 요건의 식별


시험 추적성

시험 항목 및 계획의
근거 확보

중복되는 요건 및
불필요한 요건의 식별

테스트 커버리지 확보

성공적인 설계 검증 체계 구축성공적인 검증체계 구축

 시스템 개발의 라이프 사이클 동안 산출되는 산출물의 요구사항 단위로 추적/변경/이력관리할 수 있는
도구입니다.

Illu
str

ativ
e
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Requirements Management Process
 요구사항 관리 프로세스는 일반적으로 아래와 같은 프로세스를 따른다.

Traceability Baseline
Change 

Management

Import & 작 성

기존의 요구사
항 문서 import

DOORS 내에서
바로 작성

여러 사람이 공
동으로 작업할 수
있는 환경 제공

추적성 확보

상위/하위 요구
사항 간의 추적성
확보

요구사항과 테
스트 정보간의 추
적성 확보

Drag & Drop
추적표 생성

검토 및 검증

Draft버전의 문
서 동료검토

추적성의 검증

베이스 라인

검토를 완료한
후 문서에 대한
베이스라인

변경 관리

공식적인 변경
프로세스에 따른
변경(CCB)

사용자들에 대한
접근 권한 설정

Gathering & 
Reqts Input

Import & 
Draft

요구사항 수집

ROC
관련 Regulation
Standards
상위 레벨의 요

구사항
Rational 

Requirement 
Composer (도구)

Generic RM

Review
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Requirements Management Process
- Import & Draft

 다양한 형태의 문서를 Import할 수 있습니다.

DOORSDOORS ASCII

Spreadsheet

MS-Project

Tool Integrations*

FrameMaker

HTML

PowerPoint
Word

Outlook
Excel

Microsoft

MS-WordRTF

OLE

ASCII

Spreadsheet

MS-Project

Tool Integrations*

FrameMaker

MS-Word

RTFMS-Word

Print

Direct Entry

Telelogic Publishing Engine

Traceab
ility

Baseline
Change 

Manageme
nt

Gathering
Import 
& Draft

Review

Generic RM
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 Word문서에서시작
 모듈이 현재 열려있는 프로젝트나

폴더 내에 만들어짐.

Requirements Management Process
- Import & Draft Traceab

ility
Baseline

Change 
Manageme

nt

Gathering
Import 
& Draft

Review

Generic RM
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템플릿에서 문서 작성

시작

요구사항을 템플릿에

맞게 입력

Requirements Management Process
- Import & Draft Traceab

ility
Baseline

Change 
Manageme

nt

Gathering
Import 
& Draft

Review

Generic RM
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A사용자가 2.1절

수정

B 사용자는 3.1절을
수정 가능

C 사용자는
2.2절을 수정 가능

2A

2B

2C

Requirements Management Process
- Import & Draft

 하나의 문서에 여러 사람이 동시에 작업할 수 있는 환경을 제공합니다.

Traceab
ility

Baseline
Change 

Manageme
nt

Gathering
Import 
& Draft

Review

Generic RM
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Traceability
- Key Factor :단위요구사항추적성

 시스템이 모든 요구사항을 만족하는 지를 확인

 요구사항에서 상세 설계 단계까지 추적 할 수 있는 능력

 각 단계마다 요구사항이 빠짐없이 올바르게 반영되었는지 확인

 요구사항 변경에 따른 영향분석

 요구사항들이 어떻게 시험되는지 확인

 시험 또는 설계 변경에 따른 영향을 받는 요구사항 영향 평가

sa
tis

fie
s

sa
tis

fie
s

관련법규및규정 SSS SSDD

Traceab
ility

Baseline
Change 

Manageme
nt

Gathering ReviewImport 
& Draft

Generic RM
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Traceability 
-추적성개념

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 wr itten 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?

1.1. 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 associat ions 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 associat ions 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 associat ions 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 P lanning 
 
Each manufacturer shall es tablish 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 d esign 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 develop ment evolves. 
 
2. 820.30(c) Des ign Input 

2.1. Each manufacturer shall es tablish procedures to ensure that the design requirements  relating to a 
device are appropriate and address  the intended use of the device, includ ing 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, includ ing the needs of the user 
and patient. 

2.3. The procedures shall include a mechanism for address ing incomplete requirements. 
2.4. The procedures shall include a mechanism for address ing ambiguous requirements.  
2.5. The procedures shall include a mechanism for address ing conflicting requirements .  
2.6. The des ign input requirements shall be documented by a des ignated individual(s). 
2.7. The des ign input requirements shall be reviewed by a designated individual(s). 
2.8. The des ign input requirements shall be approved by a des ignated individual(s) . 
2.9. The approval, including the date and s ignature of the individual(s ) approving th e requirements, 

shall be documented.  
2.10. Questions . 

2.10.1. Su mmarize the manufacturer's written procedure(s) for identification and control of 
des ign 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 analys is  
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 facto rs 
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 r equirements  
2.10.3.16. voluntary s tandard s 
2.10.3.17. manufacturing processes 
2.10.3.18. sterility 
2.10.3.19. MDRs/complaints /failures and other his torical data 
2.10.3.20. des ign history files (DHFs)  

2.10.4. For the specific design covered, how were the des ign input requirements identified? 
2.10.5. For the specific design covered, how were the des ign 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 “des ign 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 des ign 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 des ign input requ irements 

4.1. Identify the source of the requ irement 
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 tes t 
5.4. Document the results of every design input requirements test 
5.5. Make acceptance results  availab le 

 
6. Manage change 

6.1. Maintain history of desig n 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 miles tone 
6.1.4. Maintain history within and  across any Design Control Guidance Elements 

6.2. Capture frequency and natur e of elemen t changes 
6.2.1. Provide rationale for chang e 
6.2.2. Describe decisions made 
6.2.3. Identify approval authority for the change 
6.2.4. Capture date, time, and s ignature of approving authority 

6.3. Identify impacted elements due to a change in another element 
6.3.1. Create backward traces to des ign elements within and  across any organizational procedure 
6.3.2. Create backward traces to des ign 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 associat ions 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 associat ions 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 associat ions 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

사용자요구사항 시스템요구사항 테스트요구사항설계요구사항

 시스템 엔지니어링 각 단계별 산출물 간의 연관관계를 도식화하면 아래와 같습니다.
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The Instructor shall be able to take control 

of any Student PC.

The System shall provide a facility for the Instructor station

to monitor a Student PC

The System shall, when a Student PC is being monitored, 

provide a facility for the Instructor station to take control 

of the selected Student PC

The System shall disable Student PC input when 

control is taken by the Instructor station

satisfies

Traceability 
-추적성부여

 DOORS에서 추적성 확보는 Drag & Drop 방식이며, 시각적으로도 추적성 여부를 쉽게 확인 가능합니다.

Traceab
ility

Baseline
Change 

Manageme
nt

Gathering ReviewImport 
& Draft

Generic RM
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1. 820.30(b) Design and Development Planning

Each manufacturer shall establish and maintain  plans that describe or refer ence the design  and developmen t
activities and  define responsibility for implementation.

The p lans shall identify  and describe the interfaces with different groups or activities that provid e, or r esult
in, input to  the design and development process.

The p lans shall be rev iewed  as design  and development evolves.
The p lans shall be updated  as design and developmen t evolves.
The p lans shall be app roved as design and  development evo lves.

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

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

2 .3. The p rocedures shall include a mechan ism fo r addressing incomplete r equir ements.
2 .4. The p rocedures shall include a mechan ism fo r addressing ambiguous requirements.
2 .5. The p rocedures shall include a mechan ism fo r addressing conflicting requiremen ts.
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 ind ividual(s).
2 .8. The design input requirements shall be approved by a designated individual(s).
2 .9. The approval, includ ing  the date and signatu re of the individual(s)  approv ing the requirements,

shall be documented.
2 .10 . Questions.

2.10.1. Summarize the manufacturer's written procedure(s)  for identif ication and control o f
design input.

2.10.2. From what sou rces 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. perf ormance characteristics
2.10.3.4. safety
2.10.3.5. limits and toler ances
2.10.3.6. risk analysis
2.10.3.7. toxicity  and biocompatib ility
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 regulator y requ irements
2.10.3.16. vo luntary  standards
2.10.3.17. manuf acturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other histo rical data
2.10.3.20. design h istory files (DHFs)

2.10.4. For the specific design covered , how were the design inpu t requirements identified?
2.10.5. For the specific design covered , how were the design inpu t requirements rev iewed fo r

adequacy?

Comply  with FDA Design Control Gu idance GMP Regulation

1. Captu re design and related information
1 .1. Input electron ically fo rmatted data
1 .2. Reference external inf ormation sources
1 .3. Reference external documentation

2. Store design and r elated  infor mation
2 .1. Identify and tag design  information as unique “design elemen ts”
2 .2. Organize design  elemen ts

2.2.1 . Or ganize by Design  Control Guidance Elemen t
2.2.2 . Or ganize by in ter-r elationships

2 .3. Ensure all design elements ar e available
2.3.1 . Store design elements by Design Control Guidance Element
2.3.2 . Store design elements and their  histor ical values

3. Manage all u ser needs
3 .1. Identify the source o f 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 p roduct ( family)
3 .6. Capture the accep tance cr iteria for  each user need

4. Manage design input requ irements
4 .1. Identify the source o f the requirement
4 .2. Identify the associated user need
4 .3. Capture requirement descr iption and attributes
4 .4. Capture acceptance criteria
4 .5. Assign responsib ility f or each requiremen t
4 .6. Manage incomplete requirements
4 .7. Manage ambiguous requiremen ts
4 .8. Manage conflicting requ irements
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 r equirement
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 accep tance results available

6. Manage change
6 .1. Main tain history of design element changes

6.1.1 . Make complete change histo ry available
6.1.2 . Maintain h isto ry within and   across any organizational procedure
6.1.3 . Maintain h isto ry within and   across any project milestone
6.1.4 . Maintain h isto ry within and   across any Design Control Guidance Elemen ts

6 .2. Capture frequency and natur e of element changes
6.2.1 . Provide rationale for change
6.2.2 . Descr ibe decisions made
6.2.3 . Identify approval author ity for the change
6.2.4 . Capture date, time, and signature o f approving au tho rity

6 .3. Identify impacted elements due to  a change in another  elemen t
6.3.1 . Create backward  traces to  design elemen ts within  and  across any organizational procedure
6.3.2 . Create backward  traces to  design elemen ts 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 wi thin and  across any organizational

procedure
 Traceabi lity Reports: Procedure Attribute

1.1.2. Create backward traces to design elements wi thin and  across any project milestone
 Traceabi lity Reports: Milestone Attribute

1.1.3. Create backward traces to design elements wi thin and  across Design Control
Guidance Elements
 Traceabi lity 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 mi lestone
 Impact Reports: Milestone At tribute

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 At tribute
 Decision Att ribute
 Rationale At tribute
 Owner Attribute
 Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
 Change Design Object Traceabili ty Link on Procedure At tribute
 Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
 Change Design Object Traceabili ty Link on Milestone Attribute
 Change Design Object Impacts Link on Milestone Att ribute

1.2.4. Provide associations within and  across Design Control  Guidance Elements
 Change Design Object Traceabili ty Link to t raced 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 refer ence the design  and developmen t
activities and  define responsibility for implementation.

The p lans shall identify  and describe the interfaces with different groups or activities that provid e, or r esult
in, input to  the design and development process.

The p lans shall be rev iewed  as design  and development evolves.
The p lans shall be updated  as design and developmen t evolves.
The p lans shall be app roved as design and  development evo lves.

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

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

2 .3. The p rocedures shall include a mechan ism fo r addressing incomplete r equir ements.
2 .4. The p rocedures shall include a mechan ism fo r addressing ambiguous requirements.
2 .5. The p rocedures shall include a mechan ism fo r addressing conflicting requiremen ts.
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 ind ividual(s).
2 .8. The design input requirements shall be approved by a designated individual(s).
2 .9. The approval, includ ing  the date and signatu re of the individual(s)  approv ing the requirements,

shall be documented.
2 .10 . Questions.

2.10.1. Summarize the manufacturer's written procedure(s)  for identif ication and control o f
design input.

2.10.2. From what sou rces 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. perf ormance characteristics
2.10.3.4. safety
2.10.3.5. limits and toler ances
2.10.3.6. risk analysis
2.10.3.7. toxicity  and biocompatib ility
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 regulator y requ irements
2.10.3.16. vo luntary  standards
2.10.3.17. manuf acturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other histo rical data
2.10.3.20. design h istory files (DHFs)

2.10.4. For the specific design covered , how were the design inpu t requirements identified?
2.10.5. For the specific design covered , how were the design inpu t requirements rev iewed fo r

adequacy?

Comply  with FDA Design Control Gu idance GMP Regulation

1. Captu re design and related information
1 .1. Input electron ically fo rmatted data
1 .2. Reference external inf ormation sources
1 .3. Reference external documentation

2. Store design and r elated  infor mation
2 .1. Identify and tag design  information as unique “design elemen ts”
2 .2. Organize design  elemen ts

2.2.1 . Or ganize by Design  Control Guidance Elemen t
2.2.2 . Or ganize by in ter-r elationships

2 .3. Ensure all design elements ar e available
2.3.1 . Store design elements by Design Control Guidance Element
2.3.2 . Store design elements and their  histor ical values

3. Manage all u ser needs
3 .1. Identify the source o f 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 p roduct ( family)
3 .6. Capture the accep tance cr iteria for  each user need

4. Manage design input requ irements
4 .1. Identify the source o f the requirement
4 .2. Identify the associated user need
4 .3. Capture requirement descr iption and attributes
4 .4. Capture acceptance criteria
4 .5. Assign responsib ility f or each requiremen t
4 .6. Manage incomplete requirements
4 .7. Manage ambiguous requiremen ts
4 .8. Manage conflicting requ irements
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 r equirement
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 accep tance results available

6. Manage change
6 .1. Main tain history of design element changes

6.1.1 . Make complete change histo ry available
6.1.2 . Maintain h isto ry within and   across any organizational procedure
6.1.3 . Maintain h isto ry within and   across any project milestone
6.1.4 . Maintain h isto ry within and   across any Design Control Guidance Elemen ts

6 .2. Capture frequency and natur e of element changes
6.2.1 . Provide rationale for change
6.2.2 . Descr ibe decisions made
6.2.3 . Identify approval author ity for the change
6.2.4 . Capture date, time, and signature o f approving au tho rity

6 .3. Identify impacted elements due to  a change in another  elemen t
6.3.1 . Create backward  traces to  design elemen ts within  and  across any organizational procedure
6.3.2 . Create backward  traces to  design elemen ts 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 wi thin and  across any organizational

procedure
 Traceabi lity Reports: Procedure Attribute

1.1.2. Create backward traces to design elements wi thin and  across any project milestone
 Traceabi lity Reports: Milestone Attribute

1.1.3. Create backward traces to design elements wi thin and  across Design Control
Guidance Elements
 Traceabi lity 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 mi lestone
 Impact Reports: Milestone At tribute

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 At tribute
 Decision Att ribute
 Rationale At tribute
 Owner Attribute
 Management Approval Attribute

1.2.2. Provide associations within and  across any organizational procedure
 Change Design Object Traceabili ty Link on Procedure At tribute
 Change Design Object Impacts Link on Procedure Attribute

1.2.3. Provide associations within and  across any project milestone
 Change Design Object Traceabili ty Link on Milestone Attribute
 Change Design Object Impacts Link on Milestone Att ribute

1.2.4. Provide associations within and  across Design Control  Guidance Elements
 Change Design Object Traceabili ty Link to t raced 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

사용자요구사항 시스템요구사항 테스트요구사항설계요구사항

누락된

요구사항식별
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 하나의 컬럼에서 여러 문서의 요구사항과 연결된 상황을 확인할 수 있다.

Traceability 
-다단계추적성확인 Traceab

ility
Baseline

Change 
Manageme

nt

Gathering ReviewImport 
& Draft

Generic RM
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Traceability
-다양한추적성확인방법

 링크 매트릭스

 Object 
Properties

 Link Indicators
 추적성 탐색기

 추적성 컬럼

Traceab
ility

Baseline
Change 

Manageme
nt

Gathering ReviewImport 
& Draft

Generic RM
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Review
- DOORS Discussions (의사소통 및 협업 강화)

Baseline
Change 

Manageme
nt

Gathering Review
Import 
& Draft

Traceab
ility

Generic RM
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 리뷰후 결과 반영은 리뷰 commnets를 참조하여 수정권한이 부여된 사람이 아래의 화면을 통해 반영한다.

Review
- DOORS Discussions (의사소통및협업강화)

Baseline
Change 

Manageme
nt

Gathering Review
Import 
& Draft

Traceab
ility

Generic RM
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Review
- Broadcast Messaging (의사소통과협업강화)

 Message of the day
 DB Manager configured
 Seen prior to login

 Broadcast messaging for the DB Manager 

 Lock request messages
 Message to all users to request a module lock
 Receive notification when a lock is available

Baseline
Change 

Manageme
nt

Gathering Review
Import 
& Draft

Traceab
ility

Generic RM
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현재버전

이전

베이스라인 변경이력

Baseline
- History and Baselines : 단위 요구사항/문서 별 이력관리 Baseline

Change 
Manageme

nt

Gathering
Import 
& Draft

Traceab
ility

Review

Generic RM
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시스템 체계 부서

Change Management
- Suspect Links란? (의사소통 및 협업 능력 향상)

…사용자가 변경… …이 부서의 담당자가 경고
표시를 볼수 있음.

요구사항들이서로 연결되어있는
경우…

 SSS문서의 특정 요구사항이 변경되었을 때 이와 연관된 SSDD의 요구사항들에 변경사실을 통보해 주는
기능을 제공합니다. 이를 Suspect Links라고 부릅니다.

개발 부서

이메일 통보 Change 
Manageme

nt
Gathering

Import 
& Draft

Traceab
ility

Review Baseline

Generic RM
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Suspect links는 문서 내에서 바로 확인 할 수 있다. – Suspect links 표시자 또는 전체

설명문

변경을항상확인

Change Management
- Suspect Links (의사소통 및 협업 능력 향상)

마우스오른쪽버튼으로 Clear 가능

Illu
str

ativ
e

이메일 통보 Change 
Manageme

nt
Gathering

Import 
& Draft

Traceab
ility

Review Baseline

Generic RM
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Agenda

요구사항관리 ?

Rational DOORS ?

요구사항관리프로세스

 업체관리솔루션

 요약
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DOORS eXchange 필요성

Supplier A

Supplier B

업체들에게주기적으로
변경된문서를보낼수

있어야해!!!

우리서버로다른
업체들이바로접근할

순없어!!!

업체에서작성한
문서를추적성과
함께확인

가능해야해!!!!
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데이터 교환

Views를 전달하지 않음!

Exchange_d
ata.zip

Away DB로 송부

같은 이름으로
모듈이름을

생성

Home database Away database

eXchange
모듈 전체 데이터
Export

Exchange_data
.zip

eXchange 의 기능을 사용한 데이터 교환

eXchange
모듈데이터 Import

Import결과


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일부 데이터만 교환

Home module Remote module
모듈에서 필터뷰
생성

eXchange
필터된 데이터만 Export

Exchange_d
ata.zip

Away에서
수정할 속성을
선택

Exchange_d
ata.zip

Away로 보냄

eXchange
데이터 Import

new

new

deleted
modified
moved

modified

modified

new

addLink

수정 가능한
속성 값의
변경

eXchange
수정된 데이터 Export

Exchange_data_re.zipExchange_data_re.zip
Home으로 되돌려 줌

eXchange
수정된 데이터를
Home으로 Import

new

new

deleted
modified
moved

modified

modified

new

addLink

선택된 속성값의 양방향 update

모듈에서 필터 된 일부 데이터만 Away DB와 교환


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협력업체시스템통합업체

양방향의데이터교환

eXchange

send

고객요구사항과
시스템
요구사항간의
추적성확보

요구사항분석및
시스템요구사항
작성

Customer Reqts

갱신

System Reqts

update

Customer Reqts

작성

link

Home DB에서고객
요구사항과추적성
자동생성

System Reqts

작성

고객요구사항
작성

send

eXchange

link

공급자에게요구사항
송부

시스템
요구사항을
고객에게송부
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Agenda

요구사항관리 ?

Rational DOORS ?

요구사항관리프로세스

자동차업계사용현황

요약
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요 약

 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)

 DOORS : 요구사항 관리 도구

요구사항 유도/분석/명세/추적/검토/합의/변경/검증의 도구

 DOORS : 개발 수명 주기의 추적성 도구

전체 개발 라이프사이클의 주요 산출물을 추적/변경/이력 관리하는 추적성 도구 (예, 
요구사항에서 소스코드까지)

 DOORS eXchange 사용 예(Subcontractor Management)
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Rational DOORS :요구사항 관리 도구
요구사항 유도/분석/명세/추적/검토/합의/변경/검증의 도구

요구사항 관리 :
우리가 만들어야 하는 제품을 명확히 하고(Definition),
매 단계마다 우리가 의도하는 방향으로 가고 있는지 확인(Traceability)
궁극적으로 우리가 의도했던 대로 만들어 졌는지 확인(Conformance)

요구사항 관리의 핵심프로세스 = 추적성 확보

IBM Rational DOORS는 시장(Market) 리더이며 기술
리더(Technology Leader) – 요구사항 관리도구 & 개발 산출물의
추적성 도구

DOORS

IBM Rational 은 좀 더 똑똑한 제품을 개발하고 적기에 시장에 출시할 수 있도록
도와주는 통합 SW 플랫폼을 제공합니다. 

요 약
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Any Questions ?
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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


