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Abstract

Web development? Manufactured products? Packaged applications? SOA? Agile? 

System requirements specifications? Use cases? User stories? Faced with the 

many competing types of projects and approaches to creating and managing 

requirements, how can you determine which are right for your organization?  

This session will survey major approaches, provide a framework to help you 

assess them, and offer some keys to successful implementation based on years of 

IBM Rational and Telelogic experience.
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In your current project … which ship are you sailing?
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On terminology

 For today let’s consider all of these “RM”

Requirements Management

Requirements Engineering

Requirements Definition

 Sometime we’ll use 

“practices” to mean 

“process”
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Why do you need a requirements process?
Isn’t a requirements tool enough?

 Effective RM is about people and process

 Process is whole-team behavior

 Tools enable and accelerate process
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The Business Environment Determines Project Parameters

 Are you the customer or contractor?

 What are the financial terms?

 Who is responsible for what?
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Project selection

Project charters

Program & Portfolio 
Management

Project Management

Business strategy

Objectives & priorities

Business cases

Project proposals

Vision documents

Requirements identified

Project execution

Projects are commissioned to meet business goals
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Inception Elaboration Construction Transition/Maintenance

Different projects need different governance
Uncertainty and risk are the key discriminators

Time
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New Capability on 
existing platform

Maintenance and 
small change 

requests

New 
Platform

Medium VarianceHigh Variance Low Variance
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Actual Path

Project delivery is an exercise in removing uncertainty 

Feedback  course corrections  better outcomes

Initial Planned Path

Initial Plan

Initial State

Uncertainty in
Stakeholder
Satisfaction 

Space

Acceptable 
solution set

Points of feedback, 
learning, and adjustment Delighted 

customers
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Managing Uncertainty = Managing Variance

 A completion date is not a point in time, it is a probability distribution

Actual path and precision of Scope/Plan

0 6 12

Uncertainty in

Stakeholder

Satisfaction Space

Scope

Product features / quality

Plans / resource estimates

Initial Plan

 Scope is not a requirements document, it is a continuous negotiation

 A plan is not a prescription, it is an evolving, 

moving target

Initial State
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Stakeholder

Requirements

System

Requirements

Design

Problem

Definition

Abstract

Solution

Mech Elec HumanS/W

Interfaces

Typical Requirements Hierarchy – two views

Solution

Space

Problem Space

ProblemProblem

Needs

Software

Requirements

Features

Typical Systems View Typical IT View
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Not every requirement is called a requirement

Capability 
Gap
(military)

Gaps in 

Packaged 

Applications

Regulations

Policies

Standards

Business

Rules
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System scope determined

Requirements selected

Stakeholders identified

Requirements collected

Domain knowledge & 

terminology

Requirements flow-down

Problem statement

Highly diverse, 

unstructured 

information

Structured information

Solution design

Progressive removal of uncertainty

Like sand in an hourglass, this can be a continuous process

Requirements 
Definition

Requirements 

Engineering
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Business Process

Financial Return

Models: Low-cost ways to learn early
Optimize for learning / adjusting

Simulations
Visual

Models

Performance

Cost & Duration

Manufacturability

Diagrams

Pictures

Behavior

Stresses, heat 

flow, air flow

Monte Carlo

Project Planning

Load testing

Sequence diagrams

BPMN

System

context diagrams

Venn 

diagrams

Screen shots

UI simulations

Story boards Prototyping

Use Cases

Functional flow 

block diagrams

IDEF

CAD/CAM
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Economics determine many of the possible optimizations
Optimize for learning and adjusting as much as possible within your constraints

 What can you optimize?

 What are the underlying economics?

 Value of being fast-to-market

 Cost of failure

 Cost of change

 Cost of communication

 Cost of non-compliance

 Cost of design and manufacture
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Industry patterns reveal optimized groupings

 Unique industry characteristics

Government / private

Manufactured systems / IT

 Patterns are reflected in culture
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Group Requirements Focus

Engineering & Compliance culture

Good outcomes are the result of good, 

controlled processes. “Have we missed 

anything?”

RM in an engineering process

• Formal process

• Manufactured systems

• Mission-critical systems

• Regulated, compliance, and contract-driven 

industries

Market-driven culture

Balance process and expedience. “How can 

we get this out faster with good quality?”

Effective teams, efficient tools

• Business-oriented software applications

• Fast-to-market manufacturers

ALM minimalist culture

“We use our main tools for requirements too”

Use development and test tools

• Requirements by and for dev and test

• Typically business analysts are not involved

Ad-hoc culture

“What is RM?”

“We don’t do RM”

“We get by with office docs”

Using general-purpose tools at hand

• May employ some RM, “pure agile” 

methodologies or no defined methodology at all

Project have various cultures
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Management Techniques in Organization Culture (extract)
Base 

Lifecycle

Technique Engineering -

Compliance

Market-

driven

ALM 

minimalist

Ad hoc

Waterfall BDUF Y

Complete stages Y

Single release Y

Complete plan Y Plan, what plan?

Incremental BDUF Y

Parallel implementation Y Y Y

Early release Y Y

Iterative / 

Evolutionary

Large-scale iteration Y Y

Plan complete at high level Y Y

Cost-benefit driven Y Y Y

Value at every release Y Y

Each release "complete" Y Y

Small releases ? Y Y

Just enough planning Y Y

Agile User stories Y Y Y

Time-boxing Y Y

Test-driven Y Y

Work-item list Y Y Y

Common Evaluate against plan Y Y Y

Compliance-checking Y ?

Feedback Y Y Y Y

Consistency check Y Y Y



19

Domain Complexity

Straight
-forward

Intricate/
Emerging

Compliance requirement     

Low risk Critical,
Audited

Team size

Under 10
developers

1000’s of
developers

Co-located

Geographical distribution

Global

Enterprise discipline

Project
focus

Enterprise
focus

Technical complexity

Homogenous
Heterogeneous,

Legacy

Organization distribution
(outsourcing, partnerships)

Collaborative Contractual

Flexible Rigid

Organizational complexity

Consider other constraints – Example: IBM agility@scaleTM
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ExecutivesPractitioners Middle Managers

Value to stakeholders should determine RM priorities
Im

p
ro

v
e
m

e
n
t 

in
 R

e
q
u

ir
e
m

e
n
ts

 Q
u
a
lit

y

Increased use of Requirements Management Good Practices

Scalable 
Common 

Repository

Audit
Trail

Re-use

Traceability 
between 

Reqts

Tailorable 
RM 

Process

Visible
Context

Role-Based 
Access

Manage 
Scope & 
Change

Deliver to 
Cost & 

Schedule 
Constraints

Conform to 
Standards 

(CMMI, 
SPICE, ISO)

Regulatory & 
Contractual 
Compliance

Handle 
Complexity

Many common aspirations:

• Improve productivity

• Reduce rework

• Get the requirements right

• Make customers happy

• Meet business goals
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People impose significant constraints
And in one company there are many project team cultures

Research

Systems 
Engineering

Software 
Development

Manufacturing

Software 
Development

IT Applications Group
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Group

Engineering & Compliance cultures

Good outcomes are the result of good, 

controlled processes. “Have we 

missed anything?”

Market-driven culture

Balance process and expedience. 

“How can we get this out faster with 

good quality?”

ALM minimalist culture

“We use our main tools for 

requirements too”

Ad-hoc culture

“We don’t do RM”

“What is RM?”

50% of project failure

can be tracked to poor 

requirements practices

Rational RM portfolio today
Addressing different cultures and different needs

DOORS and
DOORS Web 
Access

Team Concert and
Quality Manager 

RequisitePro

Requirements
Composer
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Summary

An effective requirements process will …

 Fit the business environment and project methodology

 Recognize where there is scope for optimization

(and where there isn’t)

 Recognize (and reduce) the degree of uncertainty in the 

solution throughout the project lifecycle

 Be adaptable … not “one size fits all teams”

 Be well communicated, understood, and followed

 Be relevant to the entire project lifecycle

 Include measurement, reflection and continuous improvement

 Be supported by (embodied in) tools

Research

Systems 
Engineering

Software 
Development

Manufacturing

Software 
Development

IT Applications 
Group
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