Introduction to Agile
Software Development




Agile Development Is
adaptive rather than
predictive; people-oriented
rather than process-oriented.

Martin Fowler
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Aglle, a bit of history
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1983: Republished Production of Large Computer Programs,
by Herbert Benington.

The revised version has a foreword where Benington explains
that the SAGE project relied on prototyping.

Benington identified the main success factor of the
methodology used: The people who developed it were all

1953: Start of the SAGE project,
engineers, who used the methods they created themselves.

the first project to use a well
defined software development
methodology.

ome of the major
events since 1950s

He also criticised the Waterfall approach, calling it "terribly

misleading and dangerous".

» 1988: A Spiral Model of Software Development
1957: The Critical Path Method and Enhancement, by Barry Boehm

(CPM) is developed.

CPM uses parallelization and
statistically calculated buffering.
Waterfall has none of this.

This paper describes the first implementation
of a software development method that
iterates over a complete project cycle, from
requirements to delivered software. Itis a
direct predecessor to agile methods.

1991: Rapid Application Development, a book
by James Martin.

The book describes RAD, a predecessor to
agile methods developed by Martin at IBM.

1970: Managing the development
of large software systems, by Dr.
Winston Royce.

Ca 1994: Adaptive Software Development

A paper where Dr. Royce argues
created by Jim Highsmith and Sam Bayer.

against the Waterfall approach,
apgt;?r e:r? Hiorative approach with One of the first agile software methodologies.
P yping. It grew out of the work Highsmith and Bayer
had done on RAD.

1994: Scrum created by Ken Schwaber and Jeff Sutherland.

Object-Oriented ] Scrum is created as a generic wrapper around software engineering
Eél?sgar:é?jmmg language is based methodologies. It is different from most other agile

) methodologies in that it is deliberatively incomplete, and designed to
This fundamentally changes appeal to managers, not software developers.
the economics of software
development, and enables
modern programming
practices.

1980: Smalltalk-80, the first

Later, Scrum is relabeled as a framework, and marketed as a
wrapper around Extreme Programming.

1997: Surviving Object-Oriented Projects, by Alistair Cockburn.

The first book describing the Crystal family of agile
methodologies. It described Crystal Orange, which was
developed during a project 1994-1995.
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1976: Software Requirements: Are They
Really a Problem, by T.E. Bell and T.A. Thayer.

The first known use of the term Waterfall.

2003: Lean Software Development, by Mary

This paper completely misrepresents Dr.
or 4 ? 3 and Tom Poppendieck.

Winston Royce's 1970 paper, and claims that
Royce argued for Waterfall. The first book to provide a theoretical
foundation on why agile works using Queueing
Theory, and Cost of Delay economics.

1988: DOD-STD-2167A is released by the US
Department of Defense.

2001: The Agile Manifesto. Representatives
for the various agile methodologies create a
manifesto.

This standard established uniform
requirements for how subcontractors must do
software requirements.

The manifesto is intended to increase interest

Unfortunately, the requirements forced a in the agile methods,

Waterfall approach. The standard is heavily
criticized.

Figure from “Waterfall vs. Agile: Battle of the Dunces or A Race to the Bottom?”.

1963: Monte Carlo Methods and the PERT Problem, by

1996: Extreme Programming created by Kent

Richard M. Van Slyke.

when planning with PERT charts.

1958: PERT charts, a tool for
planning large projects is
developed. It is primarily used in
CPM projects.

1956: Production of Large
Computer Programs, by Herbert
Benington

A groundbreaking paper about the
SAGE software development
method.

The paper omits mentioning the
use of prototypes. It also omits the
use of parallelization of work.

These omissions open the way for
the misunderstanding later called
Waterfall.

Paper on using Monte Carlo simulation to improve reliability

Beck and Ron Jeffries.

The methodology was created for a Smalltalk-
80 project, and took advantage of the
opportunities that created for reducing risk and
simplifying management.

The methodology, created and used by
software engineers, was long considered the
premier agile methodology.

1994: MIL-STD-498 is released by the US
Department of Defense.

This standard superseeded DOD-STD-2167A,
and attempted to correct the problems with the

previous standard.

Unfortunately, many companies had already
adopted a Waterfall approach. Since Waterfall
projects take a long time, and often are
delayed, contractors, paid by the hour, can
make more money using that approach, so
there was not much incentive to change.



https://kallokain.blogspot.com/2023/11/waterfall-vs-agile-battle-of-dunces-or.html

The Semi-Automated Ground Environment (SAGE)

The first software project to use a well defined development methodology
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Part of the SAGE computer A large computer program,
room. written on punch cards.
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through system evaluation; for example, assembly testing verifies operational and program specifications.

An outline of the software
development process from

Benington’s 1956 paper.
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The most misunderstood methodology paper of all time
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This is Waterfall. It is what Dr. Winston Royce argued against in his 1970 S

paper Managing the Development of Large Computer Systems.

Figure 10. Summary

This is what Dr. Royce argued for in his 1970 paper: An iterative method, with
prototyping, and close continuous contact with customers.

Figure from “Waterfall vs. Agile: Battle of the Dunces or A Race to the Bottom?”.



https://kallokain.blogspot.com/2023/11/waterfall-vs-agile-battle-of-dunces-or.html

DoD-Std-2167
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DoD-Std-2167 and project failures

1987 report of the Defense Science Board Task Force on Military Software.

Directive 5000.29 not only does not encourage this best modern practice, it essentially
forbids it. We recommend that it be revised immediately to .mandate and facilitate early
prototyping before the baseline specifications are established (Rec. #23).

DoD-STD-2167 likuwise needs a radical overhaul to reflect best modern practice. Draft
DoD-STD-2167A is a step, but it does not go nearly far enough. As drafted, it continues to
reinforce exactly the document-driven, specify-then-build approach that lies at the heart




Manifesto for Agile Software Development

Utah, 2001. A group of 17 experts (with
different backgrounds) met to discuss the
growing field of what used to be called
lightweight methods.

= Captures common ground about software
development

= Sets out the values and principles of these
lightweight methods

= Covers technical, organizational and people
aspect of software development

MANIFESTO FOR AGILE SOF TWARE DEVELOPMENT

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 —0VER PROCESSES AND TOOLS
WORKING SOFTWARE —0VER COMPREHENSIVE DOCUMENTATION
CUSTOMER COLLABORATION — OVER CONTRACT NEGOTIATION

RESPONDING TO CHANGE —0VER FOLLOWING A PLAN

That is., while there is value in the items on
the riSH'. we value the items on the lef+ more
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Specify-then-build approach and People
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Manifesto for Agile Software Development
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We are uncovering better ways of developing
software by doing it and helping others do it.

Through this work we have come to value:
X overY]

That Is, while there Is value In the items on
the right, we value the items on the left more.




We value...

Individuals and

N \ //Interactions \\
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Processes and
Tools

© Pierluigi Pugliese
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We value...

\

Comprehensive
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We value...

Customer
Collaboration

— Over

Contract
Negotiation




We value...

Respondin
to Change

Over

Ilowing a Plan

© Pierluigi Pugliese
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Agile Manifesto Principles

Our highest priority is to satisfy the customer
through early and continuous delivery of 4
valuable software.

Business people and developers must work
together daily throughout the project.

Welcome changing requirements, even late in Build projects around motivated individuals.
development. Agile processes harness change 5 Give them the environment and support they
for the customer's competitive advantage. need, and trust them to get the job done.

The most efficient and effective method of
conveying information to and within a
development team is face-to-face
conversation.

Deliver working software frequently, from a
couple of weeks to a couple of months, witha 6
preference to the shorter timescale.



Agile Manifesto Principles

v Working software is the primary measure of

10 Simplicity - the art of maximizing the amount
progress.

of work not done - is essential.

Agile processes promote sustainable

development. The sponsors, developers, and

users should be able to maintain a constant
pace indefinitely.

The best architectures, requirements, and
designs emerge from self-organizing teams.

: : : At regular intervals, the team reflects on how
Continuous attention to technical excellence :
9 and good design enhances agility 12 to become more effective, then tunes and
' adjusts its behavior accordingly.



;

/

N

W a~

N

A

)
\

=

b

Characteristics of Aglle
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Adaptability

1 Agility/Adaptability Agility # Fast
l Agility # Chea
4 Value SHILY P
Adaptability as a driver for value. Fast and cheap are not goals for Agile.
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Empirical Vs Defined Process

© Pierluigi Pugliese




Iterative and Incremental Development

(UM
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Iterate to evaluate and Increment to make additions The two tactics can be
make changes to what conjoined

you've already made




Continuous Improvement
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Quick introduction to Scrum
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Takeuchi and Nonaka

)

“The New New Product Development Game’

= Used the term Scrum

» Referred to the game of rugby to stress the
Importance of teams

= Their research showed that teams requires
autonomy to achieve excellence




Scrum is...

A lightweight framework that helps people,
teams and organization generate value

through adaptive solutions to complex Ken Schwaber & Jeff Sutherland
problems.

The Scrum Guide

The Definitive Guide to Scrum: The Rules of the Game

= Simple and purposefully incomplete
» Founded on empiricism and lean thinking
= |terative and incremental approach

= Cross-functional and self-managing team November 2020



https://scrumguides.org

Scrum makes visible the
relative efficacy of your current
management, environment anc

work techniques, so that

improvements can be made.

Ken Schwaber and Jeff Sutherland - The Scrum Guide™




Scrum Team

How © o o
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What
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Events and Artifacts
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