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Systems Thinking

Put yourself in the shoes
of an airline executive:

Are empty seats waste?
«What do you think?

Airline Statistics:
Available Seat Miles (ASM)
v~ A Capacity Measurement

Revenue Seat Miles (RSM)
v" A Production Measurement

Load Factor = RSM/ASM
v" A Utilization Measurement

Re-phrasing the question:

Will a higher load factor
Increase profits?



Customers Love Southwest

One of the largest US Airlines

Excellent Customer Service

No “Nuisance Charges”

Consistent Low Fares
Point-to-point Routing
Reliable Performance

American
Continental
Delta
MNorthwest
United
US Airways
America West
--sub Network

Southwest
jetBlue
AirTran
Frontier
Allegiant
--sub LCC

Alaska
Hawaiian
Midwest

-- sub Other

4

By the Numbers*
Most Punctual

Fewest Complaints
Lost the Least Bags

Fewest Canceled Flights
37 Consecutive Years of Profitability

Load Factor ~10% below other major carriers

* Sources:

FAA Statistics

SEC Filings

Fortune Rating

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008
66% 68% 70% 70% 70% 72% 69% 1% 73% 75% 79% 80% 81% 81%
66% 68% 72% 2% 73% 4% 72% 74% 76% 78% 80% 82% 82% 81%
65% 70% 72% 73% 72% 73% 69% 72% 74% 76% 78% 79% 81% 82%
1% 73% 74% 73% 75% 1% 74% 7% 7% 80% 83% 85% 85% 85%
1% 72% 72% 2% 71% 72% 1% 4% 76% 79% 81% 82% 83% 81%
65% 69% 1% 73% 70% 70% 69% 71% 73% 75% 75% 79% 81% 82%
69% 1% 69% 67% 68% 70% 72% 74% 76% 1% 80%

68% 70% 71% 72% 2% 73% 71% 3% 75% 7% 79% 81% 82% 82%
65% 67% 64% 65% 69% 70% 68% 66% 67% 70% 1% 73% 73% 1%

73% 7% 83% 84% 83% 85% 82% 80% 80%
52% 64% 66% 58% 62% 70% 69% 67% 71% 1% 73% 73% 76% 79%
48% 60% 57% 59% 59% 64% 58% 59% 69% 73% 79% 80% 79% 82%

41% 39% 65% 74% 76% 81% 81% 83% 90%
64% 66% 64% 64% 68% 70% 68% 67% 70% 12% 74% 75% 75% 5%
62% 66% 67% 67% 68% 69% 68% 68% 70% 73% 76% 7% 76% 7%
T7% 75% 76% 76% 7% 78% 80% 80% 80% 86% 87% 86% 87% 83%
64% 63% 64% 65% 65% 62% 61% 61% 66% 65% 71% 76% 7% 76%
65% 68% 69% 69% 70% 1% 1% 70% 2% 75% 78% 79% 79% 78%
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Eliminate:

Overburden



Unnecessary Features
are Waste

Features / Functions Used in a Typical System

Cost of Complexity

Oiten / Always
Used: 20%

. Always 7%

Standish Group Study Reported at XP2002 by Jim Johnson, Chairman

Rarely / Never
Usea: 64%

Cost

he biggest opportunity for increasing software
development productivity: Write Less Code!



Handovers
Waste Knowledge

‘) ', A handover occurs whenever we separate:*
\‘ -

*Alan Ward: Lean Product and Process Development

Cross Functional Teams

Responsibility — What to do

Knowledge  — Howto do it
Action — Actually doing it
Feedback — Learning from results

Operations
(- and Support




Work In Progress
Generates Unevenness

Customers do not want
to be on your list!



Task Switching Creates
Overburden and Waste




Delays Waste Opportunity

* I
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Dijkstra’s Challenge -

If you want more effective programmers, you will discover
that they should not waste their time debugging — they
should not introduce bugs to start with.

How good are you?

When in your release cycle do you try to freeze code and test the system?
What percent of the release cycle remains for this “hardening™?

Top Companies: <10%
‘ Typical: l30%
[

|
Sometimes: 50%

A
\Z

Release Cycle



CONTINUOUS
DELIVERY

b

1

- -
|

Check in




Deployment Pipeline

A

B O o1 B W N

\

Basic Disciplines

Low Dependency Architecture

Coding Standards

Design/Code Reviews

Refactoring Is a Habit

Comprehensive Version Control
Automated Unit Tests

Continuous Integration \17
STOP 1f the tests don’t pass

. Automated Acceptance Tests
10. System Testing / UAT — early & often

__11. Automated Release & Installation

12. Escaped Defect Analysis & Feedback
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The Iterative Workflow

Discovery
E - Stories
& & Tests
Shortly Before

o

Delivery

Implementation Every 2-4
Weeks
‘ v e Deployment
ﬁ ﬁ . - Ready
Software
or DonetDone
Product
5 Feedback
\ Concept <€ Iz
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Little’s Law
Time Through the System =

Number of Things in Process

Average Completion Rate




The Utilization Paradox

Cycle Time as a Function of Utilization and Batch Size*

45

40-
@ 35- Largg Batches
S = = Medium Batches
i__O/ 307 Small Batches
@ 25-
g .
= 201
o /7
L>,\15 /
O 10- e

-
54 . /‘/
— — E—— e
G T T T T T T T
10% 20% 30% 40% 50% 60% 70% 80% 90% 100%

High Performance Thrashing

*This assumes batch size is proportional to variability.



Steady Flow

Optimize Throughput — Not Utilization
v Minimize the Number of Things In Process
v Minimize the Size of Things In Process

Level the Workload
v Manage Workflows, not Schedules
v' Establish a Regular Cadence
Limit Work To Capacity
v Timebox, Don’t Scopebox
v Pull — Don’t Push

Queuing Theory 101



Pull Scheduling:
Small Requests

(Wishful Thinking)

Input Flow /—W

(Wishful Thinking)

,/'
y
/ :

Never

Output Capacity/



Pull Scheduling Large,
Multi-Team Products

Start 2 Months 5 Months 8 Months 11 Months 13 Months 15 Months
Product Review: Review: Action: Action: Action: Production
Concept Customer Interest Models/Proof of Concept 1st Prototype Done 2" Prototype Done 1%t Production Run Release

Approved  System Architecture Decide: Decide: Decide: Decide:
Decide: Go/NoGo 1st Prototype Features 2nd Prototype Features  Production Features  Final Production

1. Base Overall Estimates on Experience and Data
2. Use Integrating Events to Create Cadence and Pull
3. Bring Multiple Options to Integrating Events

4. Timebox — Don’t Scopebox
v Don’t ask: How long will this take?
v Ask: What can be done by this date?




Principles of
Lean Software Development

1. Optimize the Whole

2. Eliminate Waste -

3. Build Quality In Qualiy B
4. Learn First ~ <"
5. Deliver Fast w W

6. Engage Everyone

7. Keep Getting Better



Knowledge Workers
are Volunteers*

Daniel H. Pink

*Peter Drucker

Money doesn’t motivate for tasks that require:

Ri\/E v Cognitive skill ¥ (In these cases, money

_ degrades performance.)
v" Collaboration

[

If people believe they are paid fairly:

v (Take money off the table.) éutonomy:

v Then: 3 FACToRS LEAD To BETTER 1116 CESIre 10 be
PERFORMANCE £ PERSONAL SelURelIEEE:
SATISFACTION... Mastery:

AUToNOMY , v The urge to get better.
VIASTERY C A _ Purpose:
PURPOSE «» o0 — v The aspiration to make a

contribution to something
larger than ourselves.

www.youtube.com/watch?v=ué6XAPnuFjJc
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Improvement Kata

1. Visualize perfection

2. Have a first hand grasp of the situation

3. Define a target condition on the way to perfection
4. Strive to move step-by-step to the target

5

As obstacles are encountered, they are
systematically understood and overcome

2 Encountered 3 1

Condition

Understood

and Overcome Mike Rother - Toyota Kata
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Thank You!

More Information: www.poppendieck.com




