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The planet is getting smarter

SMALLER.  FLATTER. SMARTER.

Our world is becoming

INSTRUMENTED

Our world is becoming

INTERCONNECTED

All things are becoming

INTELLIGENT
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Smart
Products

The Industrial 

Revolution

Electricity,  

Mechanical 

Engineering

Information

Technology, 

Electronics 

and Telecom

ÁProducts & services 
that are instrumented, 
interconnected, 
and intelligent 

ÁBuilding blocks for 
constructing custom 
smarter solutions 

ÁSoftware is the 
ñinvisibleò thread 

ÁMass production    
meets mass 
personalization

The convergence of manufactured products and information 
technology is transforming how we live, work and play

The world is becoming 10x more instrumented 

with connected devices doubling to over 1 Trillion

Source: IDC White Paper, "The Diverse and Exploding Digital Universe", March 2008.
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Connect multiple products and services into a 
ñsystem of systemsò to deliver unique value

Delivery of smarter products will require alignment across software, 
product and service lifecycles

Leverage systems engineering to accelerate 
time to market, improve quality and reduce costs

Develop a core competency in software delivery
to produce products that are differentiated
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30% of project costs are due to rework 
and poor execution of requirementsò

ñ50% of outsourced projects are 
expected to under performò

ñ34%of software projects are deemed successful costing $300B annuallyò

ñOnly 22% of executives felt that their IT and           
business strategy were tightly integratedò

ñ49% of budgets suffer overruns and  
62%fail to meet their scheduledò

Challenges to the effective delivery of software
A history of cost overruns, schedule slips and quality issues

Silos of people,
process, and projects

Organizational BarriersGeographic Barriers

ÁPoor communication 

ÁLanguage, culture, time

ÁProcess gaps resulting in rework

Infrastructure    Barriers

ÁLack of meaningful collaboration

ÁWeak project governance

ÁPoor LOB oversight 

ÁSecurity of IP when outsourcing 

ÁIncompatible tools 

ÁUnreliable access 

ÁLengthy on-boarding

ÁInflexible integration
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Requirements Definition and Management Business Realities
Traditional methods yield excess rework, delays & poor quality
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Lost Opportunity

Á Late to market by 6

months or more will 

cost organizations 33% 

of the 5-year ROI 

Á 41% of projects fail to 

deliver expected 

business ROI

Á 49% of projects 

overrun original 

estimates

-Standish Group

Cost

Á 70-80% of 

development costs 

are spent identifying 

and correcting 

defects

Á More than 40% of IT 

development budget 

will be consumed by 

poor requirements
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The Requirements Paradigm is Changing
éfrom a function based on needs, to a function based on strategy and negotiation

Direct involvement in solution discussions and 

review

Driven by Strategy
Collaborative Dialogue on Differentiation

Stakeholders at arms length - analysts 
and delegates engage

Driven by Needs
Functional Groups Provide Inputs

Scope ïBalance business, user and system 

considerations for improved business performance

Active negotiation and trade-offs driven by 
business case

Visualization and scenarios reduce downstream 
issues

Scope ïStakeholder needs collection, 
consolidation and prioritization

Effort to seek equal stakeholder satisfaction

Multiple quality control stages to inspect 

and fix errors

Need a more collaborative, organized and iterative business process to align with new paradigm
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Rational DOORS Gives You Control 
Always understand the scope and status of your projects 

Deliver best practices to every project across your enterprise

Manage scope creep by better 

understanding customer needs

Take control with full auditing capabilities 

and electronic signoff of requirement 

baselines

Manage change by seeing the full impact 

as early as possible in the lifecycle

Manage complexity by tracing every 

requirement from capture and design 

through to integration and acceptance
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DOORS database view

ÁVirtually unlimited hierarchy of projects/folders supports scalability

Deleted folder

DOORS documents

Folders

Projects

Help organize your projects
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Virtually unlimited user-defined attributes

ÁNearly unlimited number of attributes in a spreadsheet-like view

ÁValues can be calculated for metrics collection

ÁA value or attribute may be displayed in any column
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Traceability is key to compliance

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 ñdesign elementsò
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 ñdesign elementsò
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

User Reqs Technical Reqs Test CasesDesign

Á Initial user requirements should be decomposed to detailed requirements, and then to 

design, tests, etc.

ÁDecomposition creates traceability relationships

ÁRelationships define your traceability model

ÁYour traceability model is the basis for your process

ÁEnforce your traceability model; help improve your process
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Manage Information 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 ñdesign elementsò
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 ñdesign elementsò
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

User 

Requirements Test CasesDesign

Technical 

Requirements

ÁBuild the right product because the requirements are visible at all times

Relationships define your 
traceability model

Decomposition creates 
traceability relationships

End-to-end visual 
validation in one view
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Agenda

Against the Clock - the Challenges of Delivering Quality Software 

IBM Rational DOORS Brief Overview

Requirements Change Management
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Open Services for Lifecycle Collaboration
An initiative aimed at simplifying tool integration across the software delivery lifecycle

4Community Driven ïspecified at open-
services.net

4Specifications for ALM Interoperability

4 Inspired by Internet architecture
Á Loosely coupled integration with ñjust enoughò

standardization

Á Common resource formats and services

4A different approach to industry-wide 
proliferation

Open Services for 
Lifecycle Collaboration

Barriers to sharing resources 

and assets across the 

software lifecycle

4Multiple vendors, open 

source projects, and in-house 

tools

4Private vocabularies, formats 

and stores

4Entanglement of tools  with 

their data
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DOORS Interface to Change, Rational Team Concert, and ClearQuest

ÁFunctionally equivalent interface with all three solutions

4Manage the change process of DOORS requirements using the tool of 

your choice:

Á Rational Team Concert

Á Rational ClearQuest

Á Rational Change

4Leverages OSLC

Á Open Services for Lifecycle Collaboration - at open-services.net

Á OSLC spec support standard with the DOORS install and offering

ÁWhat do we get?

4Requirements Change Management

Á Manage the changes to DOORS requirements using a a defined process and a CM tool

4Requirement/Change Request traceability

Á Requirements driven development: Create implementation requests from requirements 

and monitor development progress alongside the requirements

Á Requirement defect tracking: Associate a defect with a requirement to investigate a 

possible change to the requirement
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Who would use Requirements Change Management?

ÁRequirements Managers

4As they enter or modify requirements, automatic generation of correlating RCRs

ÁRequirements Reviewers

4Automatic notification of outstanding requirements changes and full adoption into the 

review process before a requirement can be approved

ÁChange Control Boards / Review Boards

4Use CM interface to perform live reviews

4Quickly query the system for all pending changes not yet approved

4Accept or reject Changes live in the system during your meeting, progress the 

turnover of new requirement to your implementation teams

ÁRelease & Project Managers

4Use Changeôs reporting capability to report on-demand the Requirements that have 

been submitted, approved, rejected or implemented in any release.
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Requirements Change Management

ÁRequest for a change to a requirement is submitted

ÁChanges are PROPOSED in DOORS

ÁProposed changes are routed through a process and approval(s) are collected

ÁUpon approval of the proposed changes, the changes are then applied to the DOORS 

module (and therefore, available to all users with access to the module)
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Controlling Requirement Changes

Á Stakeholder Requests change(s)

Á The Requirements Engineer works inside 

DOORS

Á Selects an assigned Requirement Change 

Request 

ÁWorks inside DOORS

4 ñBusiness as usualò

Á Delivers the work for review

Á The integration automatically packages the 

changes together

Á Changes are not in the module until they are 

approved & applied

Identify RCR

Propose Changes

Send for approval
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Stakeholder Requests Change(s)

Á Stakeholder enters request via web interface

Á Project Manager allocates work
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Requirements Change Management - Assigned
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Requirements Change Management - Review
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Requirements Change Management ïApprove?
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Requirements Change Management - Traceability
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Requirements Change Management - Reporting
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Requirements Driven Development

ÁSubmit requests to implement a given requirement

ÁTrack the progress of implementation from DOORS

ÁFollow from requirements to code with full traceability
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Configuration/Change Management

ïRequirements link to implementation orders

ïDefects to be associated with requirements 

to investigate changes

Requirement/Change Request traceability

2) CM Tool

Managed 

Artifacts

Traceability of actual activities, not just data ïbetter impact analyses

1) DOORS

Implementation 

orders

Engineering 

Tasks
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Requirements Driven Development - Submit
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Requirements Driven Development - Track


