
1

Ten Steps to Better 

Requirements 

Management  

John MacLeod

john.macleod@au1.ibm.com



IBM Software Group | Rational software

2

Requirements Management

Agenda

� The Case for Requirements Management

� 10 Good Requirements Management Practices

� Break

� 10 Good Requirements Management Practices cont.

� Case study
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Requirements Management

IBM Rational software
Delivering greater value from your investments in software

Successful businesses will use software
to drive innovation and competitive differentiation

Making better decisions
based on real-time, accurate 
information and consensus 

across stakeholders

Managing change by 
aligning investments with 

business priorities

Delivering quality
solutions through

improved governance
and risk management
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Enabled by the Rational Software Delivery 
Platform & ecosystem

IBM and Business Partner Ecosystem

Design & Development

Collaborative Lifecycle Management

Product & Project 
Management

Business Planning
& Alignment

Compliance
& Security

Transform
Information Technology

Modernize
Enterprise Assets

Deliver
Smarter Products
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IBM and Business Partner Ecosystem

Design & Development

Collaborative Lifecycle Management

Product & Project ManagementBusiness Planning & Alignment Compliance & Security

Delivered through a rich set of software 
delivery capabilities

Transform
Information Technology

Modernize
Enterprise Assets

Deliver
Smarter Products

Enterprise 
Architecture

Portfolio 
Management

Development
Tools

Testing    
Tools  

Modeling 
Tools

Architecture 
Tools

Product
& Project 

Management

Security 
Management

Compliance 
Management

Performance 
Management

Architecture 
Management

Configuration
& Change 

Management

Requirements
Definition

& Management

Quality 
Management

Asset 
Management

Build
& Deploy 

Management
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Resulting in transformational change
across all industries

The Innovation Agenda: Something meaningful is 
happening

Our world is becoming

INSTRUMENTED

Our world is becoming

INTERCONNECTED

All things are becoming 

INTELLIGENTSMALLER.  FLATTER. SMARTER.

Smart Utilities Smart TelecomSmart Traffic Smart Offices Smart Retail Smart Food Smart Banking

* * *

Smart Candy

* * * 

Smart Health
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Smarter products are also the building blocks for new 
solutions across every industry that will collectively 

transform our planet

Smarter devices
and machinery

Smarter Health care

Smarter
transportation

Smarter energy

Smarter 
aerospace systemsSmarter 

green technologies

The Innovation Agenda
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Software, the Great Enabler!

� ‘Smart’ is increasingly delivered through increasingly 
intelligent software

� Requirements are getting more complex

� More and more stakeholders

� The stakes are higher than ever

� Delivering a greener planet

� Managing effective software delivery is key

� There’s less reason than ever for failure
�Process support

�Software support

�Experience
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Requirements Management - The Driver

“Analysts report that as many as 71 percent of 
software projects that fail do so because of poor 
requirements management, making it the single 
biggest reason for project failure”

CIO Magazine, 15 November 2005
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The oldest (IT) joke in the book

As it was requested As the analyst saw it

As it was delivered As it was installed What the user really 
wanted

As the system was 
designed
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The Hardest Part

The hardest single part of building a software system is deciding precisely what to 
build. No other part of the conceptual work is as difficult as establishing the 
detailed technical requirements, including all the interfaces to people, to machines, 
and to other software systems. No other part of the work so cripples the resulting 
system if done wrong. No other part is more difficult to rectify later.

Frederick Brooks in his classic 1987 Essay 

“No Silver Bullet: Essence and Accidents of Software Engineering”

Source: Wikimedia Commons
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The Domino Effect

Missing requirements have a domino effect throughout the 
project lifecycle. 

Missing user requirements lead to:-
�missing system requirements

�missing design elements

�missing functions

�failure!

U
se

r

Syst
em

Failure
Desig

n
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Start at the beginning.

65%

20%

10%

4%

17%

60%

21%Where
Found

Requirements 
and Design

Code and 
Test

User Acceptance 
Test

Production

The majority of the 
problems are 
coming from bad 
requirements and 
design.

And they are found 
too late in the 
application 
lifecycle.

Where
Injected
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Requirements Management: 
Quality Improvement and Cost Savings

As much as a 200:1 cost savings 
results from finding errors in the 
requirements stage versus finding 
errors in the maintenance stage of 
the software lifecycle.

Boehm ‘76, 88

56% of all bugs can be traced to errors 
made during the requirements stage
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Cost of requirements errors

The message is simple. The later you catch an error  the more it costs to fix!
It will never be cheaper to catch errors than in th e Requirements Phases.

Cost of Requirements Errors

Use
r R

eq
uir

em
en

ts

Sys
te

m
 R

eq
uir

em
en

ts

Arc
hit

ec
tu

ra
l D

es
ign

Com
po

ne
nt

 B
uil

d
Ver

ific
at

ion
M

an
uf

ac
tu

re
Ope

ra
tio

ns

Phase

Relative 
Cost

Missing
Requirement

Defective
Logic

Design
ErrorMissing

Function

Faulty
ItemsMissing

Test Case

Operational
Failure
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Mars Climate Orbiter

“The peer review preliminary findings indicate that one team used English 
units (e.g., inches, feet and pounds) while the other used metric units 
for a key spacecraft operation “

“The process to verify and validate certain engineering requirements and 
technical interfaces between some project groups, and between the 
project and its prime mission contractor, was 
inadequate”

Images Courtesy NASA/JPL-Caltech." 
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Why are better requirements needed?

Requirements Management is a High 
Leverage Activity

“Quality is free”
Phillip CrosbyRequirements Quality
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Unisys - Return on Investment

Product Defect Density (cumulative)
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Rel 1 Rel 2 Rel 3

Rel 1 0 0.5 1.0 1.4 2.1 2.8 3.2 3.7 4.3 5.0 5.7 6.6 7.3 8.1 8.9 9.3 9.9

Rel 2 0 0.3 0.5 0.8 1.2 1.8 2.3 2.7 3.2 3.8 4.2 4.6 4.9 5.2 5.4 5.5 5.7

Rel 3 0 0.1 0.3 0.6 0.8 1.0 1.2 1.5 1.7 1.8 2.2 2.5 2.9 3.1 3.3 3.6 3.7

GCA + 1 + 2 + 3 + 4 + 5 + 6 + 7 + 8 + 9 + 10 + 11 + 12 + 13 + 14 + 15 + 16

Recovered the cost of 
all Process 

Improvement Initiatives 
for the year
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The Benefits of Requirements Management

� Satisfaction: real stakeholder needs met

� Risk Management: reducing operating risk

� Integration: the pieces work together

� Testability: know what to test the product against

� Communication: developers know what the product is for

� Visibility: managers can take a global view

� Change control: the impact of change can be assessed

� Quality: build once and get it right

� Optimization: build right solution

� Re-use: understand what you’ve got and improve on it

� Corporate Knowledge Asset : significant inherent value
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Yphise “Requirements Driven Application Lifecycle 
Management” Assessment

Benefits for the Business
� Reducing the cost and duration of projects

� Improving the responsiveness in implementing changes

� Improving the value of the applications developed

� Taking into account the service level and security requirements
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Impact of Requirements Practice - Unisys

Requirements
Engineering

Process

Improved Feature
Coverage

Reduced Rework

Improved 
Communication

Fewer Defects

Accurate 
Estimates

Effective Project 
Negotiation

Reduced 
Requirements Creep

Peer
Review

Conformance to 
Specification

Cross
Functional

Teams

Project
TrackingChange

Management

Feature
Sizing

Testing Against
RequirementsRisk

Productivity

Quality

Source: Requirements Payoff: An Empirical study of 
the relationship between requirements practice and 
software productivity, quality and risk management.

-Damian, Chisan, Samy & Pal
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Requirements Are Everywhere

Requirements
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Whole-life Management

Requirements form the basis for:
�project planning

�risk management

�acquisition management

�trade-off

�change control

�qualification / testing

�deployment

�maintenance / support / enhancements

�retirement / disposal

(RMB-44)
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Requirements through the lifecycle

Configuration/Change Management Tools

Metrics Tools

Project Management Tools

Documentation Tools

Requirements Management & Traceability Tools

Requirements
Capture &
Engineering

Analysis 
& Design 
Tools

Modeling
Tools

Simulation
Tools

Coding
Tools

Testing
Tools

Rational Development Lifecycle – Powered by 
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Accurate Project Planning

� Project plans based on requirements
�Ensure all project goals (requirements) are planned and resourced

�Enable assessment of the impact of requested changes on the plan

�Enable assessment of the impact of schedule or resource changes on the 
requirements

Requirements Project Plan



IBM Software Group | Rational software

26

Requirements Management

10 GOOD PRACTICES

� Know where RM fits

� Distinguish between problem and solution

� Understand the Business Value of Requirements

� Use concise, clear, consistent language in statements

� Focus on documents as well statements 

� Understand the role of modelling

� Employ quantification for testing

� Create, review and use traceability

� Use a tool-supported process

� Use attributes to support your process
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Good Practice 1: Know where RM  fits
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Scope of system determined.
Requirements selected.

Requirements
ElicitationStakeholders 

identified.
Requirements 

collected.

Requirements
Development

Requirements 
flow-down.

Problem statement

Highly diverse,
unstructured 
information

Formalised,
structured 
information

Solution design

The Requirements “Hourglass”

DOING THE 
RIGHT THINGS

DOING
THINGS RIGHT
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Capture, connect & organize the web of requirements information
See the business, user and system implications of change

Rational Requirements Composer: Provides multiple methods to capture, 
connect and organize the web of requirements

� Capture and link multiple documents, images, and formats to connect and organize ideas

� Create Business process diagrams, use cases, and UI sketches to clarify stakeholder needs 

� Connect diagrams, sketches and models into storyboards and scenarios to show the big picture

Capture and 
Organize

Create and 
Connect 

Analyze with 
Scenarios

Validate and 
Execute

FeedbackFeedback Feedback

Iterate IterateIterate

Shared Repository Rich-Text Docs Glossaries Process Diagrams Use Case Models UI Storyboards
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Acceptance 
test

validating the product

Stakeholder
Requirements

The V-Model

satisfies

Component
Requirements

Component 
test

evaluating components

Subsystem
Requirements

Subsystem 
test

evaluating the subsystemssatisfies

System
Requirements

System 
test

verifying the system
satisfies

Requirements at Every Level

Detailed/Sub-system

Traceability in the Lifecycle

Operational UseStatement of need
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Good Practice: Distinguish between Problem and Solution

Problem
definition

Specific
solution

Abstract
solution

Customer
Requirements

System
Requirements

Design

Risk of defining
the wrong 
problem
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Example

Pro
blem



IBM Software Group | Rational software

33

Requirements Management

Good Practice 2: Distinguish between Problem and Solution

Problem
definition

Specific
solution

Abstract
solution

Customer
Requirements

System
Requirements

Design or 
Acquire

Risk of defining
the wrong 
problem

Risk of not meeting 
the requirements

Should be possible 
to change the
design without
changing system
requirements

Risk of
unnecessarily
constraining
the solution
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Customer requirements
• A description of the problem

and its context
• Results that stakeholders want 

from the system
• Do not define the solution, other 

than for environment
• Quality of results
• Owned by stakeholders or their 

representatives (e.g. marketing)

System requirements
• An abstract representation of 

the solution
• What the system does

• Do not define the design

• How well it does it
• Owned by systems engineers

“The user shall be able to ....” “The system shall do ….”

Differentiating Problem and Solution

Problem Solution
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Good Practice 3: Understand the Business Value of 
Requirements

� We always have limited resources

� Despite what they say, all requirements are not critical!

� Some requirements have higher value than others

� Some requirements deliver value at different times

� This is a complex task

� Some requirements add value 
to others
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We humans have limitations when it comes to 
decision-making

� Humans are good at comparing two alternatives according to one criterion
� Which one is cheaper? The apple or the orange?
� Which one is more nutritious?
� Which one is simpler to peel?
� Which one goes better with icecream?

� But we have trouble dealing with all criteria at the same time
� Which one is better? Apple or orange?

� And when we have more than two alternatives it gets worse
� Rank: Apple, banana, orange, carrot, pear, pine…

� Not to mention if they have dependencies
� You can only get an apple if you have eaten your potatoes.
� You can have a carrot even if you didn’t eat your potatoes.

� Or if there is more than one opinion
� We’ll only serve one of the fruits/vegetables to all of you.
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37

Simplifying the Problem: Pairwise Comparison

Compare two 
alternatives at 

a time
Relative 

comparison
Advanced 

algorithm to 
minimise # of 
comparisons

One criterion 
at a time

Which requirement will deliver greater efficiency?
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The result: Bar charts
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The result: Bar charts
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The result: Bar charts

Cost of 
development
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The result: Bar charts
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Scenario analysis
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Scenario analysis
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Good Practice 4: Use concise, clear, consistent 
language

Each requirement statement should be:

1. Individual: each statement is a single traceable element

2. Unique: each statement is uniquely identified

3. Clear: each statement is clearly understandable

4. Precise: each statement is precise and concise

5. Abstract: does not impose a solution on the next layer

6. Testable: each statement can be validated/verified 

7. Quantified: each statement has acceptance criteria
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Six Things to Avoid

1. Rambling: conciseness is a virtue

2. Let-out clauses: such as “if that should be necessary”; they render the 
requirements useless

3. Multiple requirements: often indicated by “and”, “or”, “but”, “however”

4. Vague terms: usually, generally, often, normally, typically, user friendly, 
versatile, flexible

5. Wishful thinking: “100% reliable”, “please all users”, “run on all platforms”, 
handle all unexpected failures”, “upgradeable to all future situations”

6. Speculation: stick to what you know

Good Practice: Use concise, clear, consistent language



IBM Software Group | Rational software

46

Requirements Management

Good Practice 5: Focus on documents as well as 
statements

� Need to  balance two aspects:

� Making each requirement statement manageable
�Focus on the individual statement of requirement (…later)

� Making the requirements document understandable
�Focus on the requirements document structure
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Specifications Contain Statements

Two concerns:

� Focus on the individual statement of requirement:
�Language

�Clarity, preciseness

� Identity, traceability

� Focus on the requirements document:
�Understanding context

�Assessing completeness

� Identifying repetition/conflict

�Navigating/searching requirements 

Statements provide 
precision

Documents provide 
context
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Seven Criteria for Requirements Documents
Each requirements set should be:

1. Complete / Sufficient: all requirements are present

2. Consistent: no two requirements are in conflict

3. Non-redundant: each requirement is expressed once

4. Modular: requirements statements that belong together are close to 
one another

5. Structured: there is a clear structure to the requirements document

6. Satisfied: the appropriate degree of design traceability has been 
achieved

7. Evaluated: the appropriate degree of test traceability has been 
achieved

Define an outline structure at the outset, and improve it as you go
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Simple document view of a database; get started quickly

See multiple requirements logically

DOORS Document Views
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ReqPro Views



IBM Software Group | Rational software

51

Requirements Management

Good practice 6: Understand the role of modelling
Requirements layer

Requirements layer

Requirements layer

Requirements layer

Modeling layer

Modeling layer

Modeling layer

� The requirements are the “bread and butter” of development.

� What is a sandwich without the bread?

� Requirements alone are a little dry.

� Modeling is what makes the whole rather more interesting.

� The filling holds the bread together.

� It is the bread and the filling together that make a sandwich.
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Complementary techniques

� Requirements management: 
�capture of and traceability between individual textual requirements

� Modelling:
�multiple views of structured information

�consistency can be checked across the system using the model data dictionary

�allows animation to be used as a validation technique

�means of communication with stakeholders…

� The model is not the requirement
�non-functional requirements are typically not captured in a model

�a graphical model is generally insufficient as a contractual basis
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Functional
modeling

Functional
modeling

Functional
modeling

Models Bridge Layers of Requirements

Requirements layer

Modeling layer

Requirements layer

Modeling layer

Requirements layer

Modeling layer

Requirements layer

e.g Goal / Usage 
modeling

e.g. Functional
modeling

Stakeholder
Requirements

Design
Specification

System
Requirements

Statement
of need

e.g. Performance
modeling

Good practice: Understand the role of modelling
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Modeling Support from Rational
(look out for an big collaborative modeling announcement next week!)
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Good Practice 7: Drive Testing from Requirements

� Of every requirement statement, ask:

� “How will you know if the need has been met?”

� Improves the way the requirement is expressed

� Is it quantified?

�What are the success criteria?

�Add requirements to make system testable

� Plan the tests now, not later:

�What kind of tests will be used?

�When will the tests be performed?

� Preparing the tests may take months or years:

�Collect requirements for test facilities

� Trace tests to requirements

� Include tests in impact analysis
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Principles of Requirements-Driven Testing

� Plan Tests Early
�To understand the requirements better

� Conduct Tests Early
�Phase injection vs. phase detection

� Relate Tests to Requirements
�Assurance requirements are met

� Relate Defects to Requirements
�Understand impact of defects

� Measure Progress against Requirements
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The Analyst Captures Requirements

DOORS

Rational Quality Manager

Requirements
Management

Test Status Test 
Planning

Test 
Execution

Test 
Design
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The QA Manager/Tester Sees Requirements in RQM

DOORS

Rational Quality Manager

Requirements
Management

Test Status Test 
Planning

Test 
Execution

Test 
Design
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The QA Manager/Tester Develops Test Cases to Test the 
Requirements

DOORS

Rational Quality Manager

Requirements
Management

Test Status Test 
Planning

Test 
Execution

Test 
Design
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The Analyst Checks Test Coverage

DOORS

Rational Quality Manager

Requirements
Management

Test Status Test 
Planning

Test 
Execution

Test 
Design
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The QA Manager/Tester Executes Test Cases

DOORS

Rational Quality Manager

Requirements
Management

Test Status Test 
Planning

Test 
Execution

Test 
Design
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The Analyst Checks QA Status

DOORS

Rational Quality Manager

Requirements
Management

Test Status Test 
Planning

Test 
Execution

Test 
Design
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Quantifying Requirements for testing

� Quantities relate to availability, coverage, timeliness, readiness... 

� May be related to capabilities, functions or constraints
�sometimes maximum or minimum level set as constraint

� Defines the trade-off space
�by indicating the scope for negotiation between conflicting goals

� Gives requirements test criteria

Good Practice: Quantify requirements for testing
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Quantification Example

The system shall handle
simultaneous users

Requirement

100

Performance

50

100

200 Best

Plan

Minimum
acceptable

Simplistic
approach

Value to
user

100 200

Fail Pass

100 200

Fail

Pass

Performance

Performance

Value curve

Value to
user

Good Practice: Quantify requirements for testing
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Good Practice 8: Create, review and use traceability

DEFINITION OF TRACEABILITY

� Documenting how high-level goals are transformed into low-level goals.

� Understanding how needs are satisfied 

� Understand how requirements are qualified (tests, inspections, trials
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Traceability in the lifecycle

Good Practice: Create, review and use traceability

Acceptance 
test

validating the productStakeholder
Requirements

satisfies

Component
Requirements

Component 
test

evaluating 
components

Subsystem
Requirements

Subsystem 
test

evaluating the 
subsystems

satisfies

System
Requirements

System 
test

verifying the system

satisfies

Operational UseStatement of need
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Impact Analysis

Acceptance 
test

validating the productStakeholder
Requirements

satisfies

Component
Requirements

Component 
test

evaluating 
components

Subsystem
Requirements

Subsystem 
test

evaluating the 
subsystems

satisfies

System
Requirements

System 
test

verifying the system

satisfies

Operational UseStatement of need
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Derivation Analysis

Acceptance 
test

validating the productStakeholder
Requirements

satisfies

Component
Requirements

Component 
test

evaluating 
components

Subsystem
Requirements

Subsystem 
test

evaluating the 
subsystems

satisfies

System
Requirements

System 
test

verifying the system

satisfies

Operational UseStatement of need

Why is?



IBM Software Group | Rational software

69

Requirements Management

Derivation Coverage Analysis

Acceptance 
test

validating the productStakeholder
Requirements

satisfies

Component
Requirements

Component 
test

evaluating 
components

Subsystem
Requirements

Subsystem 
test

evaluating the 
subsystems

satisfies

System
Requirements

System 
test

verifying the system

satisfies

Operational UseStatement of need

?

Gold Platin
g?

?
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Three Criteria for Reviewing Traceability

1. Coverage: is every requirement traced?

2. Sufficiency: are the traced lower-level requirements sufficient to satisfy the 
higher-level?

3. Necessity: are all the traced lower-level requirements necessary to satisfy the 
higher-level?

The fuel system shall manage up to 6 injectors operating in a pressure 
range of between 3 bar and 300 bar.

This requirement is satisfied by providing a fuel system capable of
• supplying fuel at a sufficiently high pressure, so ensure that the mixture is 
homogeneous and combustible.
• controlling the booster pressure to ensure optimum fuel combustion. 
• feeding up to 6 injectors, since a 1.4 litre engine may have 6 cylinders. 

The EMS shall control the booster pressure ranging from 0 bar to 3 bar with 
a precision of ±30 mBar.

The fuel system shall manage a high-pressure pump with a displacement of 
between 500 mm3 and 1000 mm3.

The EMS shall control a turbo-charged, gasoline, direct 
injection engine with a displacement range between 1.0 litres 
and 1.4 litres.

Good Practice: Create, review and use traceability
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Identify the element to trace

Need to use some tags to 
identify the element to trace.

W
ORD

Customer’s needs

System Spec
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72

Traceability; drag-and-drop linking
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1. 820.30(b) Design and Development Planning

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

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

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

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

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

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

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

shall be documented.
2.10. Questions.

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

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

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

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

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

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

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

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

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

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

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

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

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

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

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

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

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

procedure
• Traceability Reports: Procedure Attribute

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

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

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

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

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

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

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

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

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

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

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

1. 820.30(b) Design and Development Planning

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

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

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

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

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

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

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

shall be documented.
2.10. Questions.

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

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

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

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

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

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

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

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

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

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

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

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

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

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

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

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

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

procedure
• Traceability Reports: Procedure Attribute

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

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

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

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

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

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

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

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

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

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

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines
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1. 820.30(b) Design and Development Planning

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

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

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

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

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

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

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

shall be documented.
2.10. Questions.

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

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

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

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

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

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

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

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

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

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

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

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

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

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

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

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

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

procedure
• Traceability Reports: Procedure Attribute

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

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

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

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

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

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

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

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

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

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

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

1. 820.30(b) Design and Development Planning

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

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

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

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

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

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

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

shall be documented.
2.10. Questions.

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

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

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

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

adequacy?

Comply with FDA Design Control Guidance GMP Regulation

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

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

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

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

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

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

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

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

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

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

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

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

procedure
• Traceability Reports: Procedure Attribute

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

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

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

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

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

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

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

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

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

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

1.3. Mange the change process
• Design Change Module
• Design Change Reports
• Object History
• Object History Reports
• Versions
• Baselines
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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
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6.2.1. Provide rationale for change
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6.2.4. Capture date, time, and signature of approving authority
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6.3.2. Create backward traces to design elements within and  across any project milestone

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

procedure
• Traceability Reports: Procedure Attribute

1.1.2. Create backward traces to design elements within and  across any project milestone
• Traceability Reports: Milestone Attribute
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procedure
• Impact Reports: Procedure Attribute
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1.1.6. Create forward impacts to design elements within and across Design Control
Guidance Elements
• Impact Reports: Linked design elements
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• 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:
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• Decision Attribute
• Rationale Attribute
• Owner Attribute
• Management Approval Attribute
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• Change Design Object Traceability Link on Procedure Attribute
• Change Design Object Impacts Link on Procedure Attribute
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• 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.
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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
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2.10.3.15. statutory and regulatory requirements
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6.2.2. Describe decisions made
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6.3.2. Create backward traces to design elements within and  across any project milestone
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• Impact Reports: other design elements affected
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• Traceability Reports: Procedure Attribute
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Guidance Elements
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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
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• Management Approval Attribute
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• Change Design Object Traceability Link on Procedure Attribute
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1.2.4. Provide associations within and  across Design Control Guidance Elements
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• 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
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2.10.3.6. risk analysis
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2.10.3.8. electromagnetic compatibility (EMC)
2.10.3.9. compatibility with accessories/auxiliary devices
2.10.3.10. compatibility with the environment of intended use
2.10.3.11. human factors
2.10.3.12. physical/chemical characteristics
2.10.3.13. labeling/packaging
2.10.3.14. reliability
2.10.3.15. statutory and regulatory requirements
2.10.3.16. voluntary standards
2.10.3.17. manufacturing processes
2.10.3.18. sterility
2.10.3.19. MDRs/complaints/failures and other historical data
2.10.3.20. design history files (DHFs)

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

adequacy?

1. 820.30(b) Design and Development Planning

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

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

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

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

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

2.2. Each manufacturer shall maintain procedures to ensure that the design requirements relating to a
device are appropriate and address the intended use of the device, including the needs of the user
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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
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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
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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
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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
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• Object History Reports
• Versions
• Baselines
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information
• Change Decision Objects with following Attributes:
• Disposition Attribute
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• 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
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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”
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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
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)
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Each manufacturer shall establish and maintain plans that describe or reference the design and development
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2.9. The approval, including the date and signature of the individual(s) approving the requirements,
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2.10.4. For the specific design covered, how were the design input requirements identified?
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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
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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
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6.3. Identify impacted elements due to a change in another element
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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
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procedure
• Impact Reports: Procedure Attribute

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

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

1.2. Associate changed design elements with related elements
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1.3. Mange the change process
• Design Change Module
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• Versions
• Baselines
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• Change Design Object Traceability Link on Procedure Attribute
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Standard DOORS Traceability Tools

� Link Matrix

� Object Properties

� Link Popups

� Traceability Columns

� Traceability Explorer
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Requirements Management

Traceability in ReqPro

� Graphical trace matrix

� Textual trace matrix

� Graphical trace tree
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System 
Architectural 
Design
Document

Requirements

Business (BR) 
Marketing(MR) 
Technical(TR) 

Internal(IR) 
UCFs & SILs

Product  
Aspect 
Specification 
Document

Subsystem 
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The Unisys Documentation Set
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Change 

Proposals
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Good Practice 9: Use a tool-supported process

� Elements of process:

� User roles and responsibilities

� Types of information to manage

� Layers of information to manage

� Documents and reports to generate

� Change management

� Life-cycle of statement types (status information)

� Relationships between statement types (traceability)

� Process goals

� Activities and tasks

� Process conformance (CMMI, ISO 9000, etc.)

� Key process measures
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1. Define the legal relationships for your process

2. Make other links illegal; don’t miss steps in the process

3. Prevent tracing in the wrong direction

- Enforce standards, ensure consistency

User Reqs. Technical Reqs. Design  Test  

����

����

Define your process using enforced relationships
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Questions

� Can you quantify the improvement of your organisati on’s software 
development process over the past 5 years?

� Do you know if projects where you spend more relati ve effort in testing 
result in relatively fewer defects?  How about proj ects where you spend 
more in requirements analysis?

� Based on what quantifiable information do you selec t development
technologies for a project (modeling method, develo pment environment, 
coding language, etc)?  
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Measurement & Process Improvement

� You can’t improve what you don’t measure

� Keeping the metrics burden low
�Automation of metrics gathering

�Higher Quality

�Better Productivity
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Measured Capability Improvement Framework (MCIF)
� Identify desired business objectives

� Reduce time to market

� Improve quality

� Increase innovation

� Select target practices and tooling to drive 
desired business objectives

� Effectively deploy well-governed practices

� Process guidance, training courses. 
enablement material…

� Manage tool deployment to effectively 
adopt practices

� Measure results, take corrective actions

� Are target practices successfully adopted?

� Are desired business outcomes achieved?

IBM IT 
governance 
approach

Measure 
practice adoption and 

business outcome

Articulate business 
objectives

Select practices

Implement / enact 
practices
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Monitoring Progress 
based on requirements state

� Number (or %) of input requirements agreed

� Number (or %) of input requirements that have derived requirements linked to 
them

� Number (or %) of derived requirements in each requirement state (e.g. Draft, 
Proposed, Reviewed, Rejected) 

� Number (or %) of derived requirements that have qualification activities linked 
to them 

� Number (or %) of derived requirements in each 
qualification state  (e.g. No qualification agreed, 
Qualification agreed, Qualification suspect)

� Number (or %) of input requirements with a 
change pending
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Insight - Visibility Across the Development Lifecycle
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Good Practice 10: Use attributes to support your 
process
� A requirement is more than just a textual statement.

� It has other attributes.

e.g.

[SH234]  The ambulance control system shall be able to handle up to 100 
simultaneous emergency calls.
�Source: R. Thomas

�Priority: Mandatory

�Release: 1

�Review status: Accepted

�Can be evaluated: Yes

�Evaluation: By simulation, then by system test.
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Categories of Attribute – 1

� Attributes are used for:

� Identifying, e.g.
�Unique number or name

�Source

� Classifying, e.g.
�Type of requirement (operational/safety/performance)

�Applicable phase (development/production/disposal)

�Allocation to release

�Priority (mandatory/optional/desirable)

�Type of object in document
(Requirement, Descriptive, Heading)

Good Practice: Use attributes to support your process
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Categories of Attribute – 2

� Attributes can be used for:

� Recording status (processing), e.g.
�Maturity status

�Agreement status

�Satisfaction status

� Abstracting Information
�Time Constraints

�Performance Measures

Good Practice: Use attributes to support your process
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Unlimited user defined attributes

� Unlimited number of attributes in a spreadsheet-like view

� Values can be calculated for metrics collection

� Any value or attribute may be displayed in any column
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GOOD PRACTICES
� Know where RM  fits

� Distinguish between problem and solution

� Understand the business value of requirements

� Use concise, clear, consistent language in statements

� Focus on documents as well statements 

� Understand the role of modelling

� Employ quantification for testing

� Create, review and use traceability

� Use a tool-supported process

� Use attributes to support your process
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Development Challenges
� Waterfall Challenges

�Staying focused on user needs

�Objectively measure project progress

�Managing distributed teams

� Impact analysis

� Agile at Scale
�Stay in control

�Scope management

�Managing distributed teams

�Team communication

�Documentation

�Change management

�Build management

�Continual (re)prioritisation
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Derive Requirements and Establish Traceability

•What is tied to 
Requirements?

•What is driving 
Requirements?

•Where may we have 
inconsistencies?

•Where do we have redundancies?

•How does a change in Requirements affect 
Enterprise Architecture

•How does a change in the Architecture 
affect Requirements

•What About my system of systems?
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Case Study
Great American Insurance Group
� A large, financially strong US insurance group

� Established in 1872

� Provide tailored insurance products and services

� Engaged primarily in:
�Property and casualty insurance, with a focus on specialty commercial products for 

businesses

�Sale of annuities, life and supplemental health insurance products
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Great American Insurance Group
� Senior executives identified requirements as a critical “pain point” and a 

top priority for improvement:
�Growing concern with its products and delivery practices

�Established Requirements Engineering function

� IT Services had a largely ad-hoc approach to requirements:
�No standard process, techniques, or terminology

� Incomplete, inconsistent, and inaccurate requirements

�Less than satisfactory results on projects

� Over cost, behind schedule, missing functionality

� Stuck in uncontrolled spiral of constantly changing requirements, and could 
not be delivered at all.

� New function to establish a Requirements Competency:
� Improve consistency, completeness, & accuracy

�Pragmatic and non-disruptive manner
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The Challenge
� Establish a Requirements Competency with:

�Little or no formal requirements processes, standards, or rigour

�Entrepreneurial culture resistant to anything that may constrain the flexibility 
of individual business units

�Failed to include adequate time for critical requirements activities

� Compounding the challenge:
�Minimal staffing to support approximately 450 personnel

�Most BAs not trained in formal requirements engineering techniques/ 
concepts

�Mix of business, user, and technical requirements, with a smattering of 
business rules and data element definitions

�Requirements were being captured using primarily 
Microsoft Office products (Word, Excel, and Access)
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Solution
10 Step Program

1. Develop a Strategic Requirements Roadmap

2. Establish a Requirements Committee

3. Inventory Current Requirements Processes, Practices, and Assets

4. Select an Existing Requirements Approach* as a Foundation

5. Assess Organization against Selected Approach

6. Tailor Approach and Fill Remaining Gaps

7. Select and Implement a “Best of Breed” RM Tool

8. Implement a Requirements Engineering Training Program

9. Rewrite Business Analyst Role Profile to reflect New Process and Tools

10. Coaching and Mentoring to Develop Skills and Institutionalize Practices

*Software Requirements, 2nd Edition, Karl Wiegers
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GAI Requirements Roadmap
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Results

� Common "language" and process around requirements

� DOORS made an IT Services standard

� Over 100 projects use DOORS

� Over 300 DOORS users and counting

� Growth of appreciation of such basic practices as:
�Upfront stakeholder analysis

�Requirements peer reviews

�Non-functional requirements

�Requirements management and the benefits from DOORS

� Requirements continue to improve
�Higher quality

�More consistent

�More complete

� Growing customer satisfaction, both internal and external
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Excuses!

� We’re too busy fighting fires to do requirements management

� We’re too busy delivering projects to do more requirements management

� We don’t need another tool

� Our people are not skilled enough

� We’re doing the process/method first, then we’ll look at tool support

� …
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Agenda

� The case for requirements management

� 10 Good Requirements Management Practices

� Case study

� What next?
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Ten Steps to Better 
Requirements 
Management  

John MacLeod
john.macleod@au1.ibm.com


