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}Number of products growing quickly

}New more complex products

}Number of features growing 
exponentially

}Moving to common software platform

}Demand far exceeded ability to supply
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}Speed (Fast Processes)
}Less Work

}Because (Less of Peopleõs Time is being 
Wasted on Non - Value Added Work)
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Corporate Value
}$70 million program 

cost avoidance in 20 
months on Edgeline

}$27 million in annual 
savings (FW lab budget 
reduction) going 
forward

}Program TTM reduced 
by 1 year

}7.4x productivity 
improvements 
sustained during staff 
& budget reductions

5Copyright Applying Lean Inc.



}Theory of Constraints - Eliyahu Goldratt

}Global Optimization

}Queuing Theory ðDon 
Reinertsen

}Continuous Improvement

}Value Stream Maps + Information Flow

Discovered the Laws that make Lean work
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Natural Lawõs
&

Human Psychology
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}Productivity is inversely related to 
complexity

ÅProductivity is Restored by breaking 
large complex projects into smaller ð
Iterative Development projects

Productivity = a
Complexity

1
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Technology 
delivery

Technology 
delivery

Note the 
consistent 
òheartbeató

Small Batch + Fixed Cadence

Technology 
delivery

Technology 
delivery

Technology 
delivery

Technology 
delivery

Technology 
delivery

Technology 
delivery

Product A delivery Product B delivery
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Going to small batch iterative development 
reduced defects, every time the process 
went faster, the quality got even better!

Quality Goes Up 
as Time to Feedback Goes Down!

People are self motivated to improve quality if they 
can see quickly that what they are doing has 
problems. But if there is a long delay their 

motivation drops significantly.
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53% 
Less

80% 
Less 87% 

Less
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Too much WIP (Work In Process) 
is the greatest source of waste

ÅUse a Kanban system to keep the WIP 
constant
ÅA constant WIP delivers a consistent r te of 
delivery, which makes planning and status 
more easy and accurate
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Cumulative Flow of Features
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Work In Process Example
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48 months of inventory

20 features per month

2 1/2 months of inventory

39 features per month
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Kanban Control
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}Work on small chunks of work

}Take the work to completion

}Use Kanban system to control total WIP
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} Small batch = low 
WIP

} high productivity

} Predictability
ƁLinear vs. non -

linear closure

}Manager 
satisfaction

} Employee 
satisfaction

}Get done sooner
ƁContinuous quality 

reduces rework

ƁBetter economics

Reqõd 
scope
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1. Product Development is Learning

2. Product Development is high variability

3. Learning doesnõt happen in nice, phased 
steps

4. Risk reduction requires accelerating learning 
in high risk areas

5. Rate of learning = f(1/time to feedback)
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Done

WIP

Backlog

Average Closure Rate

Avg WIP Arrival Rate

Avg Backlog arrival rate

Eventual convergence 
indicates that backlog 
can be worked off.

Amount of WIP = 
queue size.  Queue 
size has a direct 
correlation to quality 
and cycle time

Avg rates can be 
computed using run 
charts and, later, SPC 
charts.  Variance can 
be accounted for to 
yield predictability
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