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Thrashing
What it is, what causes it, & what to do about it.

l  e  a  n

Buried in Work?

You are not alone!
Good organizations that have solved most of their 

problems always seem to have one problem left: 

ThrashingThrashing
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l  e  a  n

What is Thrashing?

Thrashing is the term used to describe a degenerate 
situation on a computer where increasing resources are 
used to do a decreasing amount of work. 

Usually it refers to two or more processes accessing a 
shared resource repeatedly such that serious system 
performance degradation occurs because the system is 
spending a disproportionateamount of time just 
accessingthe shared resource.

Resource access time may be considered 
wasted, since it does not contribute to the 
advancement of any process.
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l  e  a  n

What are you doing about it?

Ignore it and hope it will go away?
Insanity:  Continuing to do the same thing

and expecting different results.
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What Causes Thrashing?What Causes Thrashing?

OverloadOverload
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Time Through the System =

Number of Things in Process

Average Completion Rate

Little’s Law

l  e  a  n

The Utilization Paradox

ThrashingThrashing
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Cycle Time as a Function of Utilization and Batch Size*
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Shortening Software 
Development Cycle Time

� Even out the Arrival of Work

� Minimize the Size
of  Things In Process

� Minimize the Number
of Things In Process

� Establish a Regular Cadence

� Limit Work to Capacity 

� Use Pull Scheduling
Queuing Theory 101

l  e  a  n

Even out the Arrival of Work

November 078 Copyright©2007  Poppendieck.LLC

Budgeting, Approval and Contracting Processes Budgeting, Approval and Contracting Processes 
tend to turn even demand into lumpy demand.tend to turn even demand into lumpy demand.
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ChurnChurn

� If you have requirements churn, 
you are specifying too early.

� If you have test-and-fix cycles, 
you are testing too late.

Why do early specification and late Why do early specification and late 
testing seem like such a good idea?testing seem like such a good idea?

Minimize the Size of   
Things-in-Process

l  e  a  n

We have far too many things to do!We have far too many things to do!
For every queue in your value stream, ask:

1. How many weeks (years?) of work is in the queue?
2. What is the average age of each item?
3. How many items will never get done?
4. Why are these items in the queue?
5. What value is the queue adding? 

Queues clog up the system and slow things down!Queues clog up the system and slow things down!
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Minimize the Number of 
Things-in-Process
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l  e  a  n

Cadence

Benefits
1. Level Workload=> Establish 

a predictable workflow and a 
reliable pace.
� Use velocity to measure 

the capacityof the team.

2. Feedback=> closer fit to 
the real customer problem.
� IKIWISI:  

“I’ll know it when I see it.”

3. Staged Delivery => better 
cash flow / higher profits.
� Minimum useful feature sets, 

highest payback first.

Dangers

1. Unless the code is change-tolerant, 
its complexity will grow rapidly.
� Build Quality In, create test harnesses, 

and refactor on a regular basis.

2. Irreversible decisions made too 
early can be expansive to change.
� Defer commitment / maintain options 

for critical decisions.

3. Frequent deployment creates a 
greater workload for operations.
� Design for operations and 

build change-tolerant code.
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l  e  a  n

Limit Work to Capacity!

November 0713 Copyright©2007  Poppendieck.LLC

Output CapacityInput Flow

l  e  a  n

Use Pull Scheduling

Responsibility-based Planning and Control:
� Timeboxed target events are scheduled

� Purpose:  Review design, synchronize, make scheduled decisions.
� Decisions are scheduled at the “Last Responsible Moment.”

� Skilled teams know what is expected at each target event.

� The timebox is always met – without tracking!

� Skilled workers pull information as required to deal with dependencies

� Multiple options are brought for each scheduled decision
� Functional leaders assume responsibility for deadlines

Start
Concept
Approval

3 Month Timebox
Design Structure

Plans

6 Month Timebox
Clay Models

12 Month Timebox
Production
Prototype

15 Months
Production 

Release
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9 Month Timebox
First Prototype
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l  e  a  n

What Causes Thrashing?What Causes Thrashing?

WasteWaste

November 0715 Copyright©2007  Poppendieck.LLC

Features and Functions Used in a Typical Custom System

Standish Group Study Reported at XP2002 by Jim Johnson, Chairman

Always
7%

Often
13%

Sometimes
16% Rarely

19%

Never
45%

Rarely or Never
Used:  64%

Often or AlwaysOften or Always
Used:  20%Used:  20%

l  e  a  n

Timebox, Don’t Scopebox

In software development, meeting a timebox, 
even if it requires dropping some scope, is 

almost always almost always the preferred approach. 

Why?
1.The biggest waste in software development is Extra FeaturesExtra Features–
and scopboxing drives extra features.  Their cost is exponential. 

2.Staged delivery decreases work-in-process, reduces risk, gives 
earlier feedback, and results in faster return on investment. 

3.Timeboxed development is almost always almost always more productive.

4.The code – or the process/product – can almost always almost always be 
simplified to capabilities that will fit in the timebox.
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l  e  a  n

Waste

November 0717 Copyright©2007  Poppendieck.LLC
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1. Overproduction
2. Work In Process 
3. Extra Processing
4. Motion
5. Transportation
6. Waiting
7. Defects

l  e  a  n

Waste

1. Extra Features
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l  e  a  n

Waste

November 0719 Copyright©2007  Poppendieck.LLC

1. Extra Features
2. Partially Done Work
3. Re-learning
4. Task Switching
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2. Work In Process 
3. Extra Processing
4. Motion
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7. Defects

l  e  a  n

Waste

1. Extra Features
2. Partially Done Work
3. Re-learning
4. Task Switching
5. Handoffs
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l  e  a  n

Handoffs:  The Biggest  
Product Development Waste*

A hand-off occurs whenever we separate:*
� Responsibility
� Knowledge
� Action
� Feedback

– One person decides what to do.
– Another person decides how to do it.
– Still other people actually do the work.
– Follow the process / plan. Forget feedback.

November 0721 Copyright©2007 Poppendieck.LLC

*Allen Ward  “Lean 
Product and Process 

Development”

Use Cross-Functional Teams
The team includes technical and 
business people, and the whole 
team assumes responsibility for 
business success

Hand-offs Encourage Blame
The development team is 
responsible for technical success
The product manager is 
responsible for business success

l  e  a  n

Waste

1. Extra Features
2. Partially Done Work
3. Re-learning
4. Task Switching
5. Handoffs
6. Delays
7. Defects
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Stop the Line Discipline

1920’s:
� Invention:  Looms that detect a broken warp 

thread when it breaks and stop immediately. 
1950’s:
� Assembly lines where workers pull a cord to 

stop-the-line the moment a defect is detected. 

l  e  a  n

Build Quality In

There are Two Kinds of InspectionThere are Two Kinds of Inspection
1. Inspection to Find Defects – WASTE
2. Inspection to Prevent Defects – Essential

The Role of QAThe Role of QA
The job of QA is not to kill mosquitoes,
The job of QA is to put up screens.

November 0724 Copyright©2007  Poppendieck.LLC

A Quality Process Builds Quality InA Quality Process Builds Quality In
If you routinely find defects during verification

– your process is defective.
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l  e  a  n

Building Block Disciplines

Mistake-Proofing
� Configuration Management
� One Click Build
� Continuous Integration

� Nested Validation

� Automated Testing
� Unit Tests

� Acceptance Tests

� Production Test Harnesses

�� STOPSTOPif the tests don’t pass

Simplicity
� Standard Infrastructure

� Architecture

� Conventions
	 Naming

	 Coding
	 Logging

� Tools

� Refactoring
� Continuous Improvement 

of the Code Base
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	 User Interaction
	 Security

	 Etc.
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Test-Driven Development

Acceptance Acceptance 
TestsTests

Business Intent
(Design of the Product)

UsabilityUsability
Testing Testing 

ExploratoryExploratory
TestingTesting

Unit Unit 
TestsTests

Developer Intent
(Design of the Code)

PropertyProperty
TestingTesting
Response,

Security,
Scaling,

Resilience 
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l  e  a  n

Test to Failure

Test to Failure
� Testing to specification should be largely automated
� The main job manual testing is testing to failure

Capture the knowledge
� The reason for testing to failure is to create knowledge
� How to record the knowledge

1. Add a Test
2. Document a Pattern
3. Create a Trade-off Curve
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Example:

Tradeoff curve of nested calls 
plotted against time-spent-in-nest, 
with a line showing where lockups 
do/don’t occur.
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l  e  a  n

Case Studies

TestTest--Driven Development doesnDriven Development doesn’’ t cost, it pays!t cost, it pays!

Systematic
� Danish Military Contractor, CMM Level 5
� Tried Stop-the-Line on two pilots

� 41%  and 38% reduction in defects
� Adopted story-driven TDD as the default process

� 200% improvement in productivity on large projects

Salesforce.com
� Technical group grew 50% per year for 8 years.
� Time between releases went from 3 months to 1 year
� Features delivered per release had not changed

� Productivity was down by a factor of four!
� Adopted short, time boxed releases with TDD

� Release time and productivity returned to historic levels
November 0728 Copyright©2007  Poppendieck.LLC

Case studies from 
experience reports 
presented at Agile 
2007, Washington 

DC, Aug 2007
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l  e  a  n

What Causes Thrashing?What Causes Thrashing?

Wishful ThinkingWishful Thinking

Plans that have to be changed.Plans that have to be changed.

Decisions that have to be reversed.Decisions that have to be reversed.

Stop Guessing!Stop Guessing!
Instead of making decisions when you are Instead of making decisions when you are 

the most ignorant, wait until you have the most ignorant, wait until you have 
created as much knowledge as possible.  created as much knowledge as possible.  
November 0729 Copyright©2007  Poppendieck.LLC

l  e  a  n

Feedback-Driven 
Development

Minimum Useful Feature Sets
� Not this:  What do you want?
� But this:  What is the smallest feature set you can use?

� Start with a Narrow Slice through the System
� Prioritize Additions by Risk or Payback

� Develop and Deploy as Soon as Possible
� Benefit 1:  Early and Continuing Feedback
� Benefit 2:  Reduced Complexity
� Benefit 3:  Reduced Risk
� Benefit 4:  Faster ROI

� How can this Possibly Work?
� Divisible Architecture
� Automated Test Harnesses

November 0730 Copyright©2007 Poppendieck.LLC
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Point-Based:

Set-Based 
Concurrent Engineering

Set-Based:

November 0731 Copyright©2006 Poppendieck.LLC

Analyze & 
Critique

Improve

Architect

Developers

Testers

UI Designers

Product Manager

Design
Solution

Pick One

From Durward Sobek.

Pick Several
Discard those 

that won’t work.
Carefully analyze the 
remaining options.  
Decide as late as 

possible.

l  e  a  n

Defer Commitment

For Critical Decisions: 
1. Schedule the decision for the 

Last Responsible Moment.
2. Explore multiple design spaces.
3. Eliminate options that do not fit.

4. Evaluate the remaining options thoroughly.
5. Gradually narrow the options to those that will work.
6. When the decision time arrives, choose the option with the best 

impact on the overall system.

Paradox:This is This is notnot waste!waste!

It reduces risk, protects the schedule, and promotes It reduces risk, protects the schedule, and promotes 
optimization at the system level.optimization at the system level.

November 07 Copyright©2007  Poppendieck.LLC
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l  e  a  n

What Causes Thrashing?What Causes Thrashing?

Untapped PotentialUntapped Potential
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“Only after American carmakers had exhausted 
every other explanation for Toyota’s success –
an undervalued yen, a docile workforce, 
Japanese culture, superior automation –
were they finally able to admit that 
Toyota’s real advantage was its 
ability to harness the intellect 
of ‘ordinary’ employees.”

“Management Innovation” by Gary Hamel, 
Harvard Business Review , February, 2006 

l  e  a  n

Three Stonecutters were asked:

“What are you doing?”

What are You Building?

November 0734 Copyright©2007  Poppendieck.LLCNovember 0734

I’m cutting stones!

I’m earning a living.
I’m building a cathedral.
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l  e  a  n

Engaged People

Move responsibility and
decision-making to the 
lowest possible level.

The Litmus Test:
When workers are 

annoyed by their job –
Do they complain,  
ignore it, or fix it?
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Stone Cutters or Cathedral Builders?

l   e   a   n
software development

www.poppendieck.comMary Poppendieckmary@poppendieck.commary@poppendieck.commary@poppendieck.com

Thank You!
More Information:  www.poppendieck.com


