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Lean Manufacturing

• Japan and Toyota in the ’40-‘50s

• Bad economy, need to survive

• maximize customer value, minimize waste

• continuous process improvement

• bring out the best in people



History of Lean



Kanban

• Pull-based inventory control system

• Why a need to control inventory?

• Inventory is waste

• and waste should be eliminated

• Physical card system

• (Kan = visual, ban = card/board)



Push/Pull



Waste

• Three kinds of waste

• muda

• mudi

• mura



Muda (waste)

• Transportation

• Inventory

• Motion

• Wait

• Over-processing

• Over-production

• Defect



Mura (unevenness)

• Imbalance

• Fluctuation

• Irregularity

• Deviation



Muri 
(unreasonableness)

• Overload

• Overburden

• Congestion



Practices

• Visualize the Work

• Limit Work in Progress

• Enable continuous improvement



Kanban Board



Limiting Work in 
Progress

• Reduce multi-tasking

• prevent context switching

• performing tasks sequentially yields results sooner

• Maximize throughput

• Enhance teamwork

• working together to make things done

• increase cross-functionality 



WiP Limit Strategy

• Start with some initial value

• small constant (1-3)

• number of developers

• number of testers

• Measure the cycle time

• average time of one piece full cycle flow

• Change limit to decrease cycle time



Idle Members

• Can you help progress and existing kanban? – Work on that.

• Don’t have the right skills? – Find the bottleneck and work to 
release it.

• Don’t have the right skills? – Pull in work from the queue.

• Can’t start anything in the queue? – Check if there any lower 
priority to start investigating.

• There is nothing lower priority? – Find other interesting 
work (refactoring, tool automation, innovation).



Metrics

• Stories in progress (SIP)

• When story enters stories queue set entry date (ED)

• When story enters first process step set start processing date 
(SPD)

• When story is done set finish date (FD)

• Cycle time (CT) = FD – SPD

• Waiting time (WT) = SPD – ED

• Throughput (T) = SIP / CT
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vs Scrum
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