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The Agile Alliance

 Agile Manifesto
 “We are uncovering better ways of developing
software by doing it and helping others do it.
Through this work we have come to value:
• individuals and interactions over processes and

tools
• working software over comprehensive

documentation
• customer collaboration over contract negotiation
• responding  to change over following a plan

 That is, while there is value on the items on the right,
we value the items on the left more.”

 http://www.agilealliance.org
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Principles of Agile Software Development
A. Cockburn, “Learning From Agile Software Development,” Crosstalk:

The Journal of Defense Software Engineering, October & November 2002.

1) Different projects need different methodology trade-offs.
2) A little methodology does a lot of good; after that, weight is costly.
3) Larger teams need more communication elements.
4) Projects dealing with greater potential damage need more

validation elements.
5) Formality, process, and documentation are not substitutes for

discipline, skill, and understanding.
6) Interactive, face-to-face communication is the cheapest and fastest

channel for exchanging information.
7) Increased communication and feedback reduces the need for

intermediate work products.
8) Concurrent and serial development exchange development cost

for speed and flexibility.
9) Efficiency is expendable in non-bottleneck activities.
10)Sweet spots speed development.
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Important Agile Methods

 Extreme Programming (XP)

 Scrum

 Crystal Light Methods, specifically Crystal Clear

 Feature Driven Development

 Adaptive Software Development

 Dynamic Solutions Delivery Model (DSDM)

 Lean Development
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Setting the Context

 What defines an agile method such as Extreme
Programming?
• Do you have to do all 12 practices all the time?
• How much can you tailor the 12 practices and still

call what you’re doing “XP”?

 What is a “disciplined” process?
• Consistently performed plus…
• How is “disciplined” different from “mature”?
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Extreme Programming Practices

 Planning game

 Small releases

 Metaphor

 Simple design

 Testing
 (test-driven development)

 (Customer tests)

 Refactoring
 (design improvement)

 Pair programming

 Collective (code) ownership

 Continuous integration

 40-hour week
 (sustainable pace)

 On-site customer
 (whole team)

 Coding standard

 Kent Beck, Extreme Programming Explained: Embrace Change, 1999.
 http://www.xprogramming.com/xpmag/whatisxp.htm
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The 2004 XP Practices
(or Values?)

 Primary Practices
• Sit together
• Whole team
• Informative workspace
• Energized work
• Pair programming
• Stories
• Weekly cycle
• Quarterly cycle
• Slack
• Ten-minute build
• Continuous integration
• Test-first programming
• Incremental design

 Corollary Practices
• Real customer

involvement
• Incremental deployment
• Team continuity
• Shrinking teams
• Root-cause analysis
• Shared code
• Code and tests
• Single code base
• Daily deployment
• Negotiated scope

contract
• Pay-per-use

K. Beck and C. Andres, 
Extreme Programming Explained: 
Embrace Change, 2nd Edition, 2004.
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XP Management Practices

 On-site customer (whole team) – real, live user
on the team full-time  to answer questions

 Planning game – quickly determine the scope of
the next release, combining business priorities
and technical estimates

 Small releases – put a simple system into
production quickly, release new versions on a
very short (two-week) cycle

 40-hour week (sustainable pace) – work no more
than  40 hours per week as a rule; never work
overtime two weeks in a row
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XP Design Practices

 Metaphor – guide all development with a simple,
shared story of how they whole system works

 Simple design – designed as simply as possible
at any given moment

 Refactoring (design improvement) – restructure
the system without changing behavior to remove
duplication, improve communication, simplify, or
add flexibility
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XP Code and Test Practices

 Coding standard – rules emphasizing communication
throughout the code

 Pair programming – all production code written by two
programmers at one machine

 Collective (code) ownership – anyone can change any code
anywhere in the system at any time

 Continuous integration – integrate and build the system
many times a day, every time a task is finished

 Testing (test-driven development, customer tests) –
continually write unit  tests which must run flawlessly;
customers write tests to  demonstrate functions are finished
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(Some) XP Practice Relationships

Volatile
requirements

Working
software

On-site 
customer

40-hour
week Planning

game

Small
releases

Metaphor

Simple
design

Refactoring
Coding

standard

Collective
ownership

Continuous
integration

Testing

Pair
programming
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The Sweet Spot for XP

 Very volatile (emergent) requirements

 Small to medium sized systems

 Small teams of highly competent generalists

 Co-located with empowered customer

 Not life-critical or essential moneys systems
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Tacit vs Explicit Knowledge

 “The difference between agile methods and the
Unified Process is knowledge management –
agile is tacit, UP is explicit.”

 “80% of software work is no-brain work.”

 “60% of change requests for MS-Word are for
features that are already there.”

 Ivar Jacobson, Software Engineering Conference (Russia),
27-28 October 2005.
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XP and Process

 “Just rules” – the team can change the rules at
any time as long as they agree on how they will
assess the effects of the change.
• fix XP when it breaks

 Adopt XP one practice at a time, always
addressing the most pressing problem for your
team.
• counterpoint – XP is holistic, interdependent

 XP is an intensely social activity, and not
everyone can learn it.
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Barriers to the Success of  XP

 A customer who insists on the big specification…

 A culture that requires long hours to prove commitment…

 Projects that are too big (more than about ten programmers)…

 An environment with a long time to gain feedback (e.g.,
realistically test the software)…

 The wrong physical environment (e.g., team members on
different floors, not  co-located)…

 We do XP, just not most/any of the practices…
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Scrum

 A process for incrementally building software in
complex environments.
• Backlog – all outstanding work for a product

area
• Sprints – 30-day increments of work that

produce a deliverable
• Scrums – daily status check meetings

 K. Schwaber, Agile Project Management with
Scrum, 2004.

 http://www.controlchaos.com
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Scrum Questions

 What did you do since the last Scrum?

 What got in your way?

 What are you going to do before the next Scrum?
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Why Adopt Agile Methods?

 … pilot the agile practices and see how they
work?

 … use agile methods on my projects (because I
like it)?

 … adopt agile methods in a particular domain –
where appropriate?

 … adopt agile methods for the organization?
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CMM-DEV (CMMI v1.2)

Process is unpredictable,
poorly controlled, and 
reactive

Process is characterized 
for projects and is often
reactive

Process is characterized
for the organization and
is proactive

Process is measured
and controlled

Focus is on quantitative
continuous process
improvement

Level Process 
Characteristics

Requirements Management
Project Planning

Product & Process Quality Assurance

Configuration Management

Project Monitoring & Control
Supplier Agreement Management

Quantitative Project Management
Organizational Process Performance

Causal Analysis & Resolution
Organizational Innovation & Deployment

Process Areas

Requirements Development
  Technical Solution

Product Integration
Validation

Verification   Organizational Process Focus
Integrated Project Management

Initial

Managed

Defined

Quantitatively
    Managed

Optimizing

Measurement & Analysis

Organization Process Definition
Organizational Training
Risk Management
Decision Analysis & Resolution
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Process  Methodology

 CMMi tells “what” to do but not necessarily
“how”

- CMMI, because of its greater detail in the engineering
process areas, moves farther along the “how”
spectrum than the Software CMM

- remember that Process Areas and Goals are
normative, Specific Practices are only expected

 Agile methods, e.g., Extreme Programming,
move much farther into “how” to build software.

- oriented towards programming and software projects

 The judgment issues lie on whether, and how
comprehensively, the agile/XP practices
implement the CMMi requirements…
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Integrating Agile Into CMMi

 CMMi provides a…
• systematic organizational approach to

improvement
• framework for managing change across an

organization
• commitment to disciplined “engineering”

 Agile methods provide
• specific strategies, methods, and techniques

for building software – an implementation

 To obtain the benefits of an agile approach, you
have to adopt and consistently implement the
method!
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CMMI Challenges to Agility

 CMMI specifies several engineering goals and
practices that may be challenging in an agile
context.

 RD SG2 (develop product requirements)
 RD SG3 (analyze and validate requirements)
 TS SG1 (select product-component solutions)

 … but the problem may be more in aligning the
culture of the customer with agile principles…

 Organization-level processes are out-of-scope for
agile methods, thus the value of CMMi and similar
organizational transformation frameworks.
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Aligning Agility and Discipline

 Early and continuous delivery

 Changing requirements, even late in development

 Work with business people (customers and end users)
 
 Motivated individuals with support they need  . . . People CMM

 Face-to-face conversation

 Working software
 
 Sustainable development, constant pace

 Continuous attention to technical excellence and good design

 Simplicity
 
 Self-organizing teams   . . . CMMI / IPPD

 Reflect on how to become more effective, then adjust behavior

♥

♥

♥

♥

♥

♥
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Cultural Misfits
(Using the DoD as an Example…)

 Regulatory requirements for a level playing field
raise challenges for evolutionary and
incremental development…

 The need by the contracts officer for a
requirements specification…

 Progress payments defined from a waterfall
mentality…

 Barriers – regulatory and cultural – to a
collaborative customer relationship…

 Protests from competitors…
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Process Management and the Known

Management must deal with both the known and the
unknown.

Process management focuses on the known, on
controlling repeatable (if not repetitive) processes.

- mechanisms for managing the known include quality
assurance, configuration management, peer reviews, etc.

Risk management focuses on the unknown.
- mechanisms for managing the unknown include

evolutionary and incremental life cycles, on-site
customers, prototyping, etc.

Agile methods emphasize dealing with the unknown
and volatility.

Disciplined processes emphasize organizational
learning and avoiding known problems.
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Caveats

 Agile methodologies should not be used without
tailoring
• for life-critical or high-reliability systems
• by large and/or virtual teams

 Agile methodologies can be tailored and
“improved” for different environments…

- consider extensions to deal with “-ilities” as needed
for particular domains; for example, safety, reliability,
and security

 … but will the emergent properties that provide
value in the “agile” context still emerge?
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Questions and Answers
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Contact Information

 Mark C. Paulk, Ph.D.
 IT Services Qualification Center
 407SCR 115
 Carnegie Mellon University
 5000 Forbes Avenue
 Pittsburgh, PA 15213

 mcp@cs.cmu.edu
 Mark.Paulk@cmu.edu
 Mark.Paulk@ieee.org

 Paulk Consulting LLC
 http://home.comcast.net/~PaulkConsulting
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Backup Slides

 Some additional info,
particularly for XP…
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Recommended  XP Books

 The basic XP book
• Kent Beck, Extreme Programming Explained:

Embrace Change, 1999.
• Kent Beck and Cynthia Andres, Extreme

Programming Explained: Embrace Change,
2nd Edition, 2004.

 The anti-XP book (not anti-agile!)
• Matt Stephens and Doug Rosenberg, Extreme

Programming Refactored: The Case Against
XP, 2003.
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Other Books on Agile Methods

 Viewing agile methods from a risk management
perspective
• Barry Boehm and Richard Turner, Balancing

Agility and Discipline: A Guide for the
Perplexed, 2004.

 Comparing agile methods
• Craig Larman, Agile and Iterative

Development: A Manager’s Guide, 2004.

 Feature Driven Development (FDD)
• David J. Anderson, Agile Management for

Software Engineering: Applying the Theory of
Constraints for Business Results, 2004.
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XP: On-Site Customer
(Whole Team)

 A real, live user on the team full-time to answer questions.

 An on-site customer, or some reasonable proxy, is a
prerequisite for the planning game and small releases to work –
an implementation prerequisite.

 Software CMM
- Requirements Management (establish a common understanding

with the customer)
- Intergroup Coordination, Goal 1 (agree on customer

requirements)

 CMMI: REQM, VAL

 Antecedents: JAD, …
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XP: Planning Game

 Quickly determine the scope of the next release,
combining business priorities and technical estimates. The
customer decides scope, priority, and dates from a
business perspective, while technical people estimate and
track progress.

 Software CMM
- Requirements Management (establish a common

understanding with the customer)
- Software Project Planning, Goal 1 (estimate)
- Software Project Planning, Goal 2 (plan)

 CMMI: REQM, PP.SG1, PP.SG2, RD.SG1

 Antecedents: JAD, QFD, evolutionary life cycles…
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XP: Small Releases

 Put a simple system into production quickly. Release new
versions on a very short (two-week) cycle.

 “If you can’t plan well, plan often.”
• Watts Humphrey

 An implementation decision on the right kind of life cycle.

 Software CMM
- Software Project Planning, Activity 5 (life cycle)
- Software Project Planning, Activity 13 (risk identification)
- Software Project Tracking & Oversight

 CMMI: PP.SP.1.3-1, PMC, RSKM

 Antecedents: RAD, prototyping, iterative life cycles, …
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XP: 40-Hour Week
(Sustainable Pace)

 Work no more than 40 hours per week as a rule;
never work overtime two weeks in a row.

 “People issues” are not explicitly addressed in
CMMi, but they are addressed in the People
CMM…

 Software CMM: out of scope

 CMMI: out of scope

 Antecedents: multitasking, fragmentation, …
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XP: Metaphor

 Guides all development with a simple, shared
story of how the whole system works.

 Not really an architecture… but some
comparability to…

 Software CMM
- Software Product Engineering, Activity 3 (design)

 CMMI: TS.SP.1.2 (operational concepts)
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XP: Simple Design

 Design as simply as possible at any given
moment.

 An implementation philosophy on how to design.

 Software CMM
- Software Product Engineering, Activity 3 (design)

 CMMI: TS.SG.2

 Antecedents: information hiding, abstraction,
high cohesion, low coupling, structured
programming, …
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XP: Refactoring
(Design Improvement)

 Restructure the system without changing
behavior to remove duplication, improve
communication, simplify, or add flexibility.

 An implementation philosophy on how to design.

 Software CMM
- Software Product Engineering, Activity 3 (design)

 CMMI: TS.SG.2
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XP: Coding Standards

 Rules emphasizing communication throughout
the code.

 “Coding standards” is aligned with the general
CMMi philosophy of defining processes.

 Software CMM
- Software Product Engineering, Activity 4.2

(programming methods)

 CMMI: TS.SG.3 + GP3.1

 Antecedents: DOD-STDs, …
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XP: Pair Programming

 All production code is written by two
programmers at one machine.

 An implementation philosophy – and a culture
shift! – on how to continuously do peer reviews.

 Software CMM
- Peer Reviews (remove defects early)

 CMMI: VER.SG.2

 Antecedents: dynamic duos, peer reviews, …
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XP: Collective (Code) Ownership

 Anyone can improve any code anywhere in the system at
any time.

 An implementation philosophy – and a culture shift! – on
how to address problems (and make improvements) that
depends on “continuous integration” to work.

 Software CMM
- Software Configuration Management, Activity 5 (change

requests and problem reports)
- Software Configuration Management, Activity 6 (controlled

changes)

 CMMI: CM.SG.2
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XP: Continuous Integration

 Integrate and build the system many times a day,
every time a task is finished. Continual
regression testing means no regressions in
functionality as a result of changed
requirements.

 Software CMM
- Software Product Engineering, Activity 5 (testing)
- Software Configuration Management, Activity 6 (controlled

changes)
- Software Product Engineering, Activity 6.1 (regression

testing)
- Software Product Engineering, Activity 6.3 (correctness

and integrity)

 CMMI: PI, VER, VAL

 Antecedents: daily build and smoke test, …
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XP: Testing
(Test-Driven Development; Customer Tests)

 Continually write unit tests that must run flawlessly;
customers write tests to demonstrate functions are
finished. “Test, then code” means a failed test case is an
entry criterion for writing code.

 An implementation philosophy on how and when to test.

 Software CMM
- Software Product Engineering, Activity 5 (testing)

 CMMI: VER, VAL

 Antecedents: V model, …


