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Let´s define what we mean by a “System” - Version A
From a Software Company Point of View
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Let´s define what we mean by a “System” - Version B
From a Systems Company Point of View
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Model Driven Systems Engineering (MDSE)
addresses these challenges!
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Systems Development Process



IBM Software Group | Rational software

Innovation for a smarter planet
8

WiFi Zone

Cellular 

(WAN)

Vehicle-to-

Vehicle

Vehicle to            

Roadside

Tolling

Satellite

Vehicle and 

Road Data

The Connected Vehicle – „A System of systems‟
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(pay as you go)
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Control
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ANALYTICS SYSTEMS

• Vehicle Condition Monitoring

• Prognostics

• Advanced Diagnostics

• SW fault analytics

• Vehicle Repair

EV/Hybrid 
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BUSINESS SYSTEMS

• Customer Support

• Service Data

• Warranty Data
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Increasing complexity of systems makes hard to 
maintain quality and cost (example of Auto industry)

Increase of complexity for differentiation

Software Electronics Mechanics

Rapid increase of SW on complicated 

electronics

Inter-relationship across software / 

electronics / mechanics

Cross-domain design functions for 

differentiation

Recent Lexus: 

7M codes with 100 ECUs
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FOAK 

Program    

10

MDSE will introduce new methods and tools to transform PLM by 
connecting business process and product data by "executable 

models".

SysML-based data system-level configuration management

Product 

Concept

System-level 

Design
Detail Design

Virtual 

Prototyping

Initial 

Manufacturing Production

UML-based embedded system validation prototype 
SW / HW 

verification

prototyping
eCAD design / simulation

UML-based SW validation

mCAD design / simulation

Business process management

SW code 
refinement

Model-driven systems engineering

SysML-based systems 

requirement management and integrity validation 

Embedded systems design & verification

Warranty, 

Failures 

management

Requirements 

management Simulation 

Artifacts
EBOM MBOM

Version Control Change Control
Workflow 

management

Product data integration framework assets

CAD design

SysML-based process management 

Model-driven systems engineering

“executable” SysML / UML modeling

Harmony-SE development methodology

Model integration & validation

Business process management

Product data management



IBM Software Group | Rational software

Innovation for a smarter planet

Rational MDSE Solutions

System Level 
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Model Driven Systems
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System Level Test 

and Release
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Model Drive

Unit Test & Module
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and Design
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System Engineering

Test Engineering

Real-time/Embedded Software Engineering
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SysML Model/
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UML Model/

Testing 
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Change 

Management for
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Complex 

Requirements 
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System

Engineering 
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Management) 
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Visual development
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verifying the system
satisfies

MDSE

(Rational DOORS, Rhapsody, RTC, RQM, RPE)

PPM 솔루션으로 고객의 Needs, 경쟁사 정보, 각종 분석을 통해 요구사항을 선택함

RM 솔루션으로 체계적인 요구사항 관리(추가, 변경, 검증)

PPM 솔루션으로 프로젝트의 진행사항을 실시간으로 파악함

Project Dashboard

(Rational Insight)
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Module 

Integration Test

System

Acceptance

Sub-)System 

Integration & Test

.exe

.doc

.exe

.doc

Traditional systems development - how it should work

 Traditional development assumes design input is fully defined

 Design output is verified against design input iteratively

Requirements

Capture & Analysis

Product Requirements

Specification

Systems Analysis 

& Design

Product Design Spec

SW Requirements Spec

Software Design

SW Implementation

SW Design

Description Test Plans, 

Unit testing

Integration testing

Coverage analysis

Code reviews

Clinical test plan

Usability test plan

Focus groups
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Traditional systems development - how it actually works

Requirements

Capture & Analysis

Systems

Analysis & Design

Product Design Spec

SW Requirements Spec

Software Design

SW Implementation

& Unit Test

Product Requirements

Specification

SW Design

Description

Module

Integration & Test

System

Acceptance

(Sub-)System 

Integration & Test

.exe

.doc

.exe

.doc

Test Plans, 

Unit testing

Integration testing

Coverage analysis

Code reviews

Clinical test plan

Usability test plan

Focus groups

 In the traditional V, work is serial, and team members are disconnected and 

often waiting on the work of others, leading to delays

 Artifacts handed off from the previous process step are informal and not 

tested, leading to poor quality
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 Traditionally, each tool 

came with its own

UI  - Web and desktop 

presentations of views and tasks

Logic – Workflow, process, 

search, query, scale, security 

and collaboration

Storage – individual files on 

workstation or servers: how to 

ensure availability and traceability?

 Resulting in...

Brittle integrations

Silos everywhere

High cost to maintain and 

administer

Low re-use

Electric/Electronic/Software engineering environments are highly 

fragmented - the challenge to connect them is increasing exponentially

How do you 

solve this?

UI

LOGIC

DB
UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

UI

LOGIC

DB

FMEA

Quality 

Management

HIL Testing

Project Plan

Work Items
Portfolio Management

AUTOSAR ECU Configurator

SW Unit Test

MIL Testing

Reporting

Emulators

Complier/Debugger

SW Coding

Control Loop Models

SW Design

E/E Architecture

Change Management

Software Configuration Mgmt

Requirement Management

Verification

AUTOSAR Modeling

Workflow Management

Process Management

SILTesting

How do you 

solve this
 lack of integration

 lack of management



IBM Software Group | Rational software

Innovation for a smarter planet

 Needed – Removal of development barriers with transparent team collaboration 

and industry leading tool interoperability

Delivering systems innovation
with agility, quality, and speed

Requirements

Capture & Analysis

Systems

Analysis & Design

System

Acceptance

(Sub-)System 

Integration & Test

Module

Integration & Test

Software Design

SW Implementation

& Unit Test



IBM Software Group | Rational software

Innovation for a smarter planet

c

IBM Rational 
Offerings

Client-specific
Integrations

Business Partner
Offerings

Future E/E engineering capabilities will be seamlessly 
integrated Based on standard and open technologies such as OSLC

Product 
& Project 

Management

E/E Data
Management

Collaborative 
Lifecycle 

Management 3rd-Party
Jazz

Capabilities

Future
IBM

Capabilities

Storage

Collaboration

QueryDiscovery

Administration: Users, 
projects, process

Best Practice Processes

Presentation:
Mashups

Design
&

Development

Business 
Planning

& Alignment

Your
Existing 

Capabilities

Client Integrations Server Integrations
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Rational Platform For Systems Advantages

 Open architecture based on an open standard

 Allows any third party to integrate

 Allows freedom of choice to select the best capability rather than the 

one size fits all approach of some PLM vendors

 Allows cross domain visualization of data

 Eliminates “clone and own” approach to data sharing



IBM Software Group | Rational software

Innovation for a smarter planet

MDSE (Model Driven Systems Engineering)

1 What is MDSE?

2 IBM Rational MDSE Solution

1) PPM

2) Way Jazz?

3) System Workbench

4) Solution Summary

3 IBM Rational Harmony Process

4 고객사례 – Boeing

5 Q&A

IBM Rational MDSE Solution

2.3



IBM Software Group | Rational software

Innovation for a smarter planet

Collaborate ReportAutomate

Rational
Rhapsody

Rational
Quality Manager

Rational
DOORS

Rational
Team Concert

Rational Platform for Systems

PLM/PDM

Ecosystem
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Example usage scenario
Scott

(Product Engineering Manager)

Deb

(Design Engineer/Developer)

Tanuj

(Quality Engineer)

View/Update 

requirements

Implement and 

verify requirement in 

model

Receive notification 

and execute tests

Fix defect
Receive notification 

and execute tests

Generate 

documentation

Submit and assign 

Defect

Publishing 

Engine
DOORS Rhapsody Team Concert

Quality 

Manager
Rational Solution

Assess progress

DOORS Rhapsody

Rhapsody

Quality Manager

Quality Manager

Team Concert

Team Concert

Publishing Engine
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using Rational Team Concert

Systems delivery collaboration and management hub

Fully collaborative

Process enabled

Integrated plan & 
work management

Team aware
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Manage requirements across lifecycle and across disciplines
using Rational DOORS

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
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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
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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
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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

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
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procedure

 Traceability Reports: Procedure Attribute
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 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
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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
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 Link Change Design Object with affected design element(s)
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1.2.1. Associate design element changes with decisions, rationale, and approval authority

information
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 Management Approval Attribute
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 Change Design Object Traceability Link on Procedure Attribute
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1.3. Mange the change process
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 Object History
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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.
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design input.
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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

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

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
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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
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2.10.3.6. risk analysis
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2.10.3.8. electromagnetic compatibility (EMC)
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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
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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
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 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
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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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 Object History

 Object History Reports

 Versions
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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?
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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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Past

Modern approaches for describing systems are evolving
to better manage complexity and reduce time-to-

market

Moving from manual methods to a model-driven approach

Specifications

Interface requirements

System design

Analysis & trade-off

Test plans

Future

UserUser

AdminAdmin AccessPointAccessPoint

CameraCamera

Security System

Uc3ConfigureSecurity

System

Uc2Control Exit

Uc1Control Entry

readSecurityCard

User

validateSecurityCard

[CardStatus Valid][CardStatus Valid]

scanBiometricData

User [else][else]

authenticateBiometricData

[else]

flagBiometricScanFailure

[else]

[else][else]

[else]

flagSecurityCardFailure

[else]

[else][else]

[BiometricData Authenticated]

logEntryData

[BiometricData Authenticated]

[BsFailCount==3]

disableUserAccount

Admin

[BsFailCount==3]

[ScFailCount==3][ScFailCount==3]

displayCardStatus

[Timeout BiometricScan][Timeout BiometricScan]

displayAuthenticationStatus

logAccountData

alarm

unlockAccesspoint

«MessageAction»

AccessPoint

lockAccesspoint

«MessageAction»

AccessPoint [Timeout Unlocked][Timeout Unlocked]resetAlarm

Admin

[else][else]

takePicture

«MessageAction»

Camera

[First Request][First Request]

User CameraAccessPointUc_Uc1ControlEntry

message_0()

readSecurityCard()

message_1()

validateSecurityCard(CardStatus)

displayCardStatus(CardStatus)

message_2()

scanBiometricData()

authenticateBiometricData(AuthenticationStatus)

displayAuthenticationStatus(AuthenticationStatus)

logEntryData()

message_3()

message_4()

message_5()

message_6()

message_0()

readSecurityCard()

message_1()

validateSecurityCard(CardStatus)

displayCardStatus(CardStatus)

message_2()

scanBiometricData()

authenticateBiometricData(AuthenticationStatus)

displayAuthenticationStatus(AuthenticationStatus)

logEntryData()

message_3()

message_4()

message_5()

message_6()

Uc1ControlEntryCtrl

WaitForEntryRequest

UnlockingAndLockingAccessPoint

reqTakeSnapshot to pCamera

reqReadSecurityCard/

readSecurityCard();

reqProcessAlert("User Access Disabled") to pAdmin

ProcessingSecurityCardData

Fail3Times

ProcessingBiometricData

Failed3TimesBsTimeoutAuthenticated

[CardStatus=="Valid"]

A

evAccessPointLocked

A

/disableUserAccount();

logAccountData();

A

WaitForResetAlarm

reqResetAlarm/

resetAlarm();

reqReadSecurityCard/

readSecurityCard();

[CardStatus=="Valid"]

evAccessPointLocked

/disableUserAccount();

logAccountData();

reqResetAlarm/

resetAlarm();
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Model driven analysis and design for Systems Engineers
using Rational Rhapsody and Rational DOORS

 Trace requirements in either direction for full 

accountability and understanding

 Build the product right with structural and 

behavioural analysis and design

 Analyze impact of changes in requirements or 

design
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Confirmation of analysis and design for Systems Engineers
using Rational Rhapsody

 Find errors early in the process with advanced model execution capabilities

Requirements test 
through execution

Correct specification 
hand-off to software

Model execution enables 
iterative development
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Build in quality from concept to launch

 Execute often to validate functionality and verify correctness

 Automatically create and execute tests from the design model or target 

platform 

 Manage test cases, while prioritizing the features and functions to be tested

using Rational Quality Manager
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MDSE (Model Driven Systems Engineering)

1 What is MDSE?

2 IBM Rational MDSE Solution

1) PPM

2) Way Jazz?

3) System Workbench

4) Solution Summary

3 IBM Rational Harmony Process

4 고객사례 – Boeing

5 Q&A

IBM Rational MDSE Solution

2.4
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Rhapsody

Finding & Correcting Errors

Requirements based development on CLM

33

Test Conductor

DOORS

Test Conductor - Result



IBM Software Group | Rational software

Innovation for a smarter planet

Requirements based test on CLM

34

테스트 관리 (Rational Quality Manager)

요
구
사
항

내
보
내
기

시
험
결
과

반
영

DOORS
Rhapsody

Test Conductor

RTC

Assign Task

Task
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CLM Solution Artifacts

35

Data Source

Automatic Report Generation

RPE

Dashboard

Insight
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MDSE (Model Driven Systems Engineering)

1 What is MDSE?

2 IBM Rational MDSE Solution

3 IBM Rational Harmony Process

4 고객사례 – Boeing

5 Q&A

IBM Rational MDSE Solution

3
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Rational Harmony
A family of domain-specific processes for building

better software and systems

• Harmony/SE

• Systems Engineering
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The Importance of Process & Best Practices

“…The quality of a product is largely determined by the quality of the process 

that is used to develop and maintain it …"

based on:  Shewhart, Juran, Deming and Humphrey
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Combination of Technology and Process Results in 
10x Business Value

B
u
s
in

e
s
s
 V

a
lu

e

Technology

Only
Process

Only

Technology 
and Process

1x

4x

10x

Source: London School of Economics – McKinsey Survey
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Systems Engineering
Harmony/SE

 A model-based development 

process built upon the UML 2.1 and 

SysML languages

 Step-by-step guidance to evolve 

requirements into a solution

 Tool mentors specific to DOORS, 

Change, Synergy, and Rhapsody 

plus other Rational tooling

 Process Content/Methods may be 

tailored with EPF Composer or RMC
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Adoption Made Easy
Role-based Guidance Available as a Website
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Example Guideline in Harmony
Example on Traceability
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What Harmony Can Do For Our Customers?

 Communicate best practices across the organization

 Connect the dots… people, process, and tools

 Support continuous process improvement and compliance

 Increases ROI on IBM Rational and Rational tools
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Benefits of the MDSE and the Rational Harmony 
Processes

Help you build a world-class development organization

Guidance from concept to delivered system

Repeatable high quality software and systems development

Bi-directional interface between the systems software groups

Audit trail for regulatory agencies

Continuous Process improvement
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Best Practices for Positioning MDSE and Harmony

 Pitch Harmony along with a tool solution such as DOORS, 

Rhapsody, RQM, etc. (10x ROI, Tool Mentor Benefits)

- and/or -

 Position Harmony as an improvement to existing Best Practices 

for Systems Engineering and Embedded Software development

- and/or -

 Position Harmony as a tool & process training aid/accelerator

- and/or -

 Can also position as process/workflow tool…similar to RUP or 

RMC sale

To help grease the skids, identify at least one Process 

Champion to work with during the sales cycle
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MDSE (Model Driven Systems Engineering)

1 What is MDSE?

2 IBM Rational MDSE Solution

3 IBM Rational Harmony Process

4 고객사례 – Boeing

5 Q&A

IBM Rational MDSE Solution

4



IBM Software Group | Rational software

Innovation for a smarter planet

Leveraging the Boeing 
Engineering Manifold for 

System/Software 
Engineering

May 6, 2009

Boeing National Account Team - Jason Meshell (Rational), Bill Leep 
(GBS)

“RationaLogic” Technical Team –Rachel Huang, Gavin Arthurs, Mark 
Cesario, Ricardo Camacho, Kathy Culver, Ed Mayer, Doug Ishagaki
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Collaboration

Status

Boeing Prototyping Process

Project & Change Management

Activities, Assignments, Approvals, Notification, Workflows, Defect Tracking, RFE’s, 

Change Requests, Estimates, Time Keeping, Resources, Tasks, Work Items

Rational 

Method 

Composer

IBM 

Rational 

Rhapsody

IBM 

Rational 

DOORS

Visual 

Studio

Rational 

ClearCase  

ClearQuest

subversion

Import 

process

Common 

Repository

Source Code, 

Documents, 

Models, Pictures, 

Plans, 

Spreadsheets

Reporting 

Engine

Build 

Engine

Jazz Server Technology

ECLIPSE FRAMEWORK

Service Bus

LDAP Enabled

Web Based 

Dashboards

Auto-Doc 

Generation

New 

Rational 

Offerings

3rd Party 
Integrations 
to Eclipse

Feature Rich 
Web Client 

The Hub and the Heartbeat

The Boeing 

Engineering Manifold

Rational 

Quality 

Manager

http://www.windriver.com/index.html
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Mission-Critical SystemsBusiness-Critical Applications

– Rational Harmony –

Connecting People, Process, and Tools

Thank You

New Products

Whether You Are Building:
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MDSE (Model Driven Systems Engineering)

1 What is MDSE?

2 IBM Rational MDSE Solution

3 IBM Rational Harmony Process

4 고객사례 – Boeing

5 Q&A

IBM Rational MDSE Solution

5
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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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