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What is Requirements Management?

“The purpose of requirements 

management is to establish a 

common understanding between 

the customer and the … project  ... 

This agreement with the customer 

is the basis for planning and 

managing the … project.”

The Capability Maturity Model for Software (CMM  ) from 
the Software Engineering Institute at Carnegie Mellon 
University. - www.sei.cmu.edu/cmm

®

What was specified 

and agreed: 

– Provide a Moat

– 3m deep

– 4m wide

– 10m from the wall

– Filled with water

What was provided:
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Today’s Typical Siloed Systems Engineering Process

Customer 

Requirements

Acceptance 

Testing

Specifications

Design
Integration 

Testing

System 

Testing

Implementation

Situation

• Ad hoc process for 
requirements definition 
and management

• Poor hand-offs between 
supply chain/steps

• No practical way to trace 
changes in requirements

Implications

• Requirements often missed – fail to meet 
stakeholder and business needs, missed 
schedules and cost targets

• Lack of traceability – can’t demonstrate 
compliance/V & V

• Lack of impact analysis – can’t react to 
changing contractual requirements

X

X

Situation

• Poor visibility to clear 
requirements so tests are 
performed against the 
design, not the requirements

• All requirements appear to 
have same priority

Implications

• Testing against what was designed, not 
what the customer asked for – rework after 
acceptance testing fails, induces schedule slip, 
more cost

• Business impact not used to drive testing  – 
increased business risk since high priority 
requirements may be pushed to end of process 
and dropped

So how do I  fix this mess? And stop being late and over budget?

X

X
X

X

X

X

X

X

X

X
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4 Principles for Effective Requirements Lifecycle Management

N

W E

S

Automate your 

requirements process

Integrate requirements across the lifecycle

Use abstraction to 

manage complexity

Recognize the needs of all stakeholders
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Avoid Premature Details at Top Levels

Problem Solution

State what the 
system must do: 

Function

State what the 
stakeholders 

want to be able to 
do: Capabilities

Principle 1: Recognize the needs of all stakeholders
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An Exercise in clear and concise descriptive writing?

The system shall perform at the maximum 

rating at all times except that in 

emergencies it shall be capable of 

providing up to 125% rating unless the 

emergency condition continues for more 

than 15 minutes in which case the rating 

shall be reduced to 105% but in the event 

that only 95% can be achieved then the 

system shall activate a reduced rating 

exception and shall maintain the rating 

within 10% of the stated values for a 

minimum of 30 minutes.

Principle 1: Recognize the needs of all stakeholders
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Document Structure

Structure helps:

• Understand context

• Assess completeness

• Identify repetition/conflict

• Navigate/search requirements 

Principle 1: Recognize the needs of all stakeholders
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Structure and Templates

Document
Structure

Boiler-plate
text Requirement

templates Project templates

Principle 1: Recognize the needs of all stakeholders
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Attributes

Identification

Status
Priority

Type

Performance

Principle 1: Recognize the needs of all stakeholders
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Virtually unlimited user-defined attributes

• Nearly unlimited number of attributes in a spreadsheet-like view

• Values can be calculated for metrics collection

• A value or attribute may be displayed in any column

Principle 1: Recognize the needs of all stakeholders
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Building a Requirements Hierarchy

Transformation
Allocation

Decomposition

Design-driven

Principle 2: Use abstraction to manage complexity
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Why is Traceability Important?

Can we show these 
answers? (Governance)

Why are we building this?

Where is this implemented?

How do I test this?

Principle 2: Use abstraction to manage complexity
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Customer 

Requirements

Acceptance 

Testing

Specifications

Design
Integration 

Testing

System 

Testing

Implementation

 

 

 Verifying the System

 

  satisfies
 

  satisfies

  satisfies

 Evaluating the Design

Create, review and use traceability

 Validating the Product

Principle 2: Use abstraction to manage complexity
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Create, review and use traceability

Coverage Analysis – Top Down

Customer 

Requirements

Acceptance 

Testing

Specifications

Design
Integration 

Testing

System 

Testing

Implementation

 

 

 Verifying the System

 

  satisfies
 

  satisfies

  satisfies

 Evaluating the Design

 Validating the Product

% Complete …
 ?

% Complete … ?

Principle 2: Use abstraction to manage complexity



Jesi, 8 Luglio 2010

Customer 

Requirements

Acceptance 

Testing

Specifications

Design
Integration 

Testing

System 

Testing

Implementation

 

 

 Verifying the System

 

  satisfies
 

  satisfies

  satisfies

 Evaluating the Design

 Validating the Product

Coverage Analysis – Bottom Up

Gold plating … ?

??

?? Gold plating … ?

Create, review and use traceability

Principle 2: Use abstraction to manage complexity
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Multi-Level Traceability - Information transparency allows you to take control

Complex traceability made as 

simple as drag and drop

Trace through multiple levels of 

documentation in a single display

Make maintaining traceability an asset rather than an overhead

Test Plans
Software

Requirements
DesignSystem ReqsProduct Reqs

Principle 2: Use abstraction to manage complexity
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RM across the Enterprise

Principle 3: Integrate RM across the lifecycle

Board

Corporate 
Vision

Program Managers

Project Managers, Analysts 
and Requirements Engineers

Developers

Portfolio and 
Program 

Management

Project 
Management, 
Requirements 
Management

Requirements 
Use, 

Development 
Tools
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Sub-System 

Requirements
Sub-System 

Requirements

System 

Requirements

Use Cases

Stakeholder 

Requirements

Standards 

Constraints

Test 

Cases

Sub-System 

Requirements

Functional 

Models

Test 

Cases

DefectsTest
Cases

RQM

Data Synchronized

Test
Results

CRs

Potentially to any Module

Change

ICDICDICD

Modeling 
tool

Modeling 
tool

Design 

tool

Project 

Plan Rev A

Project 

Plan Rev B

Glossary Potentially 

from any doc

Principle 3: Integrate RM across the lifecycle
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Measure the requirements process

• CMMI, ITIL and other process assessment frameworks expect measurement

► CMMI needs RM to get to level 2

► Need measurement to understand efficiency and consistency

► Key to continuous process improvement

Principle 4: Automate your requirements process
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Effective Requirements Management realizes quantifiable savings
and with a tool you are able to measure

Example: how to measure and results

• Development releases consisting of typically 8000 

requirements used to take 6 months

• Phase 1 - Application of robust process and tool 

enforcement reduced this period to 12 Weeks over a 

period of 1 year

• Phase 2 - Continuous process improvement for a 

further 12 months reduced this period to 6 weeks

• Over time, defect removal and effectiveness was 55% 

at phase 1, 88% at phase 2 and still improving

• Defects undetected end up with the customer – the 

figures represent huge improvements in cost of re-

work, quality and customer satisfaction

Principle 4: Automate your requirements process
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Use a Requirements Management Tool
Document structure Attributes

View related information View historical information

Filter to focus

Principle 4: Automate your requirements process
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4 Principles for Effective Requirements Lifecycle Management

N

W E

S

Automate your 

requirements process

Integrate requirements across the lifecycle

Use abstraction to 

manage complexity

Recognize the needs of all stakeholders

Ratio
nal D

OORS
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Further information:

“Requirements Engineering” by Hull, Jackson and Dick, Edition 2, Springer 2005

“10 Principles of Requirements Management” by Professor Ken Jackson


