
Agile’s Antecedents

A review of lean manufacturing principles 
and practices influential in shaping Agile and practices influential in shaping Agile 

Software Development in the spirit of 
James Burke’s “Connections” series.

Scott Killen



Agile software development practices are deeply
rooted in the quality initiatives of the Toyota
Production System and the work of Taiichi Ohno, the
Toyoda family, Shigeo Shingo and W. Edwards
Deming. While the manufacture of hard goods is
fundamentally different than software new product
development, many interesting correlations may be
drawn. To the point, most production techniquesdrawn. To the point, most production techniques
designed to speed manufacture or improve quality
have direct counterparts in Agile software
development. This presentation will explore
differences between the manufacturing and
development processes and then draw attention to
related practices.
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Lean Manufacturing

A production practice that considers the 
expenditure of resources for any goal other 
than the creation of value for the end than the creation of value for the end 
customer to be wasteful, and thus a target 
for elimination.

http://en.wikipedia.org/wiki/Lean_Manufacturing
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Agile software development

A group of software development methodologies that 
are based on similar principles. Agile methodologies 
generally promote a project management process that 
encourages frequent inspection and adaptation, a 
leadership philosophy that encourages team work, self-leadership philosophy that encourages team work, self-
organization and accountability, a set of engineering 
best practices that allow for rapid delivery of high-quality 
software, and a business approach that aligns 
development with customer needs and company goals.

http://en.wikipedia.org/wiki/Agile_Software_Development
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A Useful Timeline
Year Event Author(s)

1911 The Principles of Scientific Management (Book) Frederick W. Taylor

1926 Today and Tomorrow (Book) Henry Ford

1978 The Toyota Production System: 
Beyond Large-Scale Production (Book)

Taiichi Ohno

1984 The Goal (Book) Eliyuhu Goldratt

1986 The New Product Development Game 
(Harvard Business Review Paper)

Hirotaka Takeuchi
Ikujiro Nonaka(Harvard Business Review Paper) Ikujiro Nonaka

1991 The Machine That Changed the World (Book) James Womack

1993 Scrum developed at Easel Corp Jeff Sutherland

1994 DSDM Consortium created

1995 SCRUM Development Process (OOPSLA paper) Ken Schwaber

1999 Extreme Programming Explained (Book) Kent Beck

2001 The Agile Manifesto published
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Principles of Lean
•Add Nothing But Value and deliver fast

Perfection - Eliminate waste from your processes
Understand Customer Value - Value must be externally focused. Only what 
your customers perceive as value is important
Value Stream Analysis - Analyze all the steps in your business processes to 
determine which ones actually add value. If an action does not add value, you 
should consider changing it or removing it from the process.

•Flow Value From Demand•Flow Value From Demand
Pull – Don’t build goods to stock.  Customer demand pulls goods through the 
system. Work is not performed unless the part is required downstream.
Flow - Instead of moving the product from one work center to the next in large 
batches, production should flow continuously from raw materials to finished 
goods in dedicated production cells.

•Optimize Across The Whole
•Respect The People Who Add Value
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Seven Wastes

Of Manufacturing Of Software Development

Overproduction Extra features

Inventory RequirementsInventory Requirements

Extra processing steps Extra steps

Motion Task switching & finding info

Defects Defects not caught by tests

Waiting Delays & waiting

Transportation Handoffs

����������	
���

�������



Agenda

Definitions and Historical Perspective
Broad comparison
Shared tools and valuesShared tools and values
Specific practices
Summary

����������	
���

�������



Value Stream Maps
• Through it’s processes and problem solving tools, Lean 

manufacturing provides us with a great tool kit for 
improving the efficiency of a process.  Value stream 
maps can be used to analyze a software development 
process a well as a manufacturing process.
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Principles of Lean and many 
Agile methodologies

• Eliminate Waste
• Create Knowledge
• Respect People• Respect People
• Build Quality In 
• Defer Commitment
• Deliver Fast
• Optimize the Whole
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Jidoka

Purpose: Prevent the production of defective products 
through constant inspection and remediation.

Purpose: Eliminate waste of defective products.
Description: Detect an abnormality as soon as it is 

introduced.  Stop the system.  Fix the problem.  Identify 
and repair the root cause.
introduced.  Stop the system.  Fix the problem.  Identify 
and repair the root cause.

Alternate name: Autonomation
Example: Sakichi Toyoda invented 
an automatic loom that shut down 
as soon as a single thread broke. 
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Continuous Integration

• Maintain a code repository
• Everyone commits work in progress to the code 

repository every day
• Automated build occurs on every commit• Automated build occurs on every commit
• Testing occurs on every automated build
• Test failure immediately triggers a halt in 

development , corrective action, and root cause 
analysis
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Andon Systems

Purpose: A public status display of the state 
of the manufacturing line. 
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Build Lamps

Publically displayed lights 
indicate the state of the most 
recent product build and test.
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Cellular Production

• Practice: Arranges floor labor into semi-
autonomous and multi-skilled teams to 
manufacture complex assemblies or products. 

• Purpose: Eliminate waste• Purpose: Eliminate waste
• Description: Trained cells are more  

responsive than traditional assembly lines, and 
can manage processes, defects, scheduling, 
equipment maintenance, and other 
manufacturing issues more efficiently. 
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Team Rooms

Software development teams that are:
– Co-Located (same room)
– Cross-functional
– Self-organizing

Leading agile authors call this:
– Sitting together (Kent Beck)
– High Context Environments (Jim Highsmith)
– Osmotic Communication (Alistair Cockburn)
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Collective Code Ownership

• Everyone on the team can change any 
code in the product.

• Pair programming places two developers 
at the same computer to build the software at the same computer to build the software 
insuring at least joint ownership.

• Coding standards make collective code 
ownership easier.
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Kanban

• Practice: A demand signaling system to trigger 
action, usually inventory replacement

• Purpose: Eliminate overproduction waste
• Description: A Kanban is a physical card used to 

support non-centralized "pull" production control.  support non-centralized "pull" production control.  
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Product Backlogs
• A backlog is a prioritized list of requirements, user 

stories, or features to develop.
• Product owners fully elaborate only the highest priority 

requirements.
• Developers only “pull” or implement the highest priority 

requirements.requirements.
• Product owners elaborate new high priority requirements 

as developers pull them off.
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Poka Yoke

• Practice: Mistake proofing the 
manufacturing process.

• Purpose: Eliminate waste from mistakes
• Description: Design processes and tools • Description: Design processes and tools 

so that mistakes are impossible or easy 
to detect and correct.

• Example: Sexed fittings that can only be 
assembled one way.
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Software Engineering 
Practices

• Prevention
– High level languages prevent self-modifying code. 
– Structured programming simplifies readability
– Object-oriented construction protects and separates data.
– API contracts – API contracts 
– CASE and refactoring tools
– Test Driven Development

• Detection
– Automated Unit testing
– Lint and syntax checkers
– Bounds checkers
– Performance monitors
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SMED

• Practice: Single Minute Exchange of Die
• Purpose: Eliminate time waste
• Description: Focus on reducing the time it 

takes to switch tooling from producing one takes to switch tooling from producing one 
type of product to another.

• Variants: (OTED) One Touch Exchange 
of Die and (QCO) Quick Change Over
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Automatic Provisioning

• Setup Automation
• Disk imaging
• Virtual appliances• Virtual appliances
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Other Shared Concepts
• Modularization

– In manufacturing
• Swappable assemblies and components

– In software
• Object oriented development
• Component based Architectures
• Service Oriented Architectures
• Abstraction

• Orientation to Theory Y management
• Group / team focused management
• Driven by customer value
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Why do agilists like the lean 
approach?

At a philosophical level Lean and Agile are 
closely aligned. 

•Both are value driven systems.•Both are value driven systems.
•Both empower and trust people to do their best.
•Both strongly support inspection and adaption 
to improve product and process.
•Both focus on defect prevention and immediate 
detection.

����������	
���

�������



Recommended Reading
Implementing Lean Software Development: From Concep t to 

Cash by Mary & Tom Poppendieck
Lean Software Development: An Agile Toolkit by Mary & Tom 

Poppendieck
Extreme Programming Explained: Embrace Change by Kent 

Beck and Cynthia Andres
Agile Software Development with Scrum by Ken Schwaber and Agile Software Development with Scrum by Ken Schwaber and 

Mike Beedle
The Machine That Changed the World : The Story of L ean 

Production by James P. Womack, Daniel T. Jones, and 
Daniel Roos

The Toyota Way by Jeffrey Liker
Toyota Production System: Beyond Large-Scale Produc tion 

by Taiichi Ohno
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Questions?
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