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letting
trans-disciplinary teams be creative
letting
service innovation happen



my journey



our journey



today we go hunting for the next
big idea in service oriented computing

and the road map
looks like this






OK

so what can we do









start-up d.team

january 2006




january 2008

.team today
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building “T” people



should i be
an

llI”

shaped
or
%
shaped
person
today
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why is it so hard
L

L Design Thinking Behavior D

U"‘_\\\ é ]

to be a “T” person



FORESIGHT
thinking & doing

PRODUCTION
thinking & doing

DESIGN
thinking & doing

ENGINEERING
thinking & doing

people

have different
ways of thinking,
working, and
learning

(Lande 2009)



way points

along the
passage from

a concept to

the functional
proof-of-concept
prototype



FUTURE

PRODUCTION

ENGI| |®G

team-B’s

8 month
passage
through the
thinking and
doing space



team-A’s

8 month
passage
through the
thinking and
doing space

O A earned a WOW

PRODUCTION ENGIN @G
(' B carned a thank you
S:Nn FUP(.S:T

FUTURE
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who is on the team






Teaching Team




Project Coach

Teaching Team




Projc’r Coach

Teaching Team
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where is the team working
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what is the
STANFORD.IDEO
design process



Stanford-IDEO
like design process

(re)Define the
Problem
' Design never ends ‘., .

: Needfinding and
Test Benchmarking
Learn Understand the users, design

: space g
Prototype Bodystorm

Build ] Ideate
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re-designing

products

processes

education
science

and the human service experience



example

me310 experiment
need-find, conceive, build-test
Autodesk Bloom’09






BROKEN ELECTRONIC DEVICES?
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USE > END OF LIFE

[CONSUMER] = [RECYCLER]

:







10 STEPS, NO TOOLS









USER-FRIENDLY
DISASSEMBLY

INTUITIVE INSTRUCTIONS

QUICK REPAIR / UPGRADE

REMOVABLE KEYBOARD



DISTRIBUTI!N ’

(

MANUFACTURING

\ MATERIALS /

PROCESSING

USE

END OF LIFE




example

me310 experiment
need-find, conceive, build-test
serve good wind in the convertible

BMW 2005



project challenge
improve the open air experience
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critical function
prototype



modeling what we know @ TUM




modelmg what we don’t know @ Stanford




airflow revisited




airflow revisited again
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full scale prototyping




dark horse prototype



airflow




now we are getting very real




getting real on the open road

from concept to reality




fluid dynamics re-visited

v

re-circulation
creates bad-air
In the cabin

\}“\‘
,\Kgx l : ;\
re-circulating bad-air
is eliminated by the
good-air jet stream



validating airspeed measurement
but watch her hair

% 2.3 m/s<l|:

< 1.6 m/s >
1.9 m/s< 1.4 m/s >

Bad Wind |Good Wind Bad Wind |Good Wind




a better convertible, prdblem eliminated



human centered
Panasonic 2008






ICT safety

driver vehicle interface

for the Audi of 2019
(done in 2009)



beyond cool




re-designing
innovation

things we have learned from
instrumenting design innovation in our
“flight simulator”



the power of observation

Tang, PhD’89




design thinking
research in context

(Leifer’04)

v

Product
Requirements

Specifications

Human
Variables

Product

Instrumentation Technical
Variables



triple-loop-learning in complex teams

FORMAL INFORMAL
knowledge knowledge

Learning Loop 2

_ facts, syntax
Curriculum what? how?

faculty

Learning Loop 3

concepts, semantics, architecture
when? why?

\ Coach Team Product
learning by learning by

mediating doing

Course
instructor

Learning Loop 1
reflective action

does it work?

[Ozgur Eris, Larry Leifer, Ade Mabogunje, 2003]



noun-phrases in formal documents
predict awards in peer-reviewed

500 design competitions
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# of inforrmational activities

6.4 seconds

design information fragment duration
across six activity categories
(2 each = receptive, expressive, search)

A\

Duration of Information Fragment (deltat seconds)




better

design

team
performance
score

80
70

60
50

40
30
20

10

0

40
questions /- hour
abstract / concrete (Brereton’92)
reasoning / conceiving (Eris‘02)
m
@
y 7
@ -
=
o
15.0 200 25.0 30.0 35.0 40.0 450

combined rate of DRQ+GDQ (questions/hour)
DRQ = deep reasoning question
GDQ = generative design question



Design
Requirements

Divergent Convergent Design
. e j ki Decisions &
Thinking . Thinking Spedifications

Design Concepts
C1,C2,C3,C4,C5...



collaboration research

human machine interaction
Wendy Ju 2008



exploring the social behavior of doors
Ju’08



field research
electronic arts corporation
does programmer activity
predict code performance
Reiner’05



features of the computer
games industry reineros

€ Multidisciplinary Teams of 75 to 200 people

@ Producers, Designers, Artists, Engineers, Testers

€ Most assets tracked in a database repository

@® Word docs, 3D models, animation, 2D art, audio,
@ Yearly, “Fast Track” development cycles

@ High performance teams

@ Industry-wide recognition, high review scores

@ Innovative, patented tech reused by other teams
@ Sales quadrupled+ in last three years
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[Moody, 2005, "Dynamic Network Visualization”]
[SONIA website: www.stanford.edu/group/sonia]
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making design tools for computational
fluid dynamics
user friendly

Noah Kim

overview of the work at NASA Ames Research Center
19apr2010

92



¥ Digital simulation fluid flow
¥ Discretizing the flow space (Grid)
@ Physical process is mathematical modeled
¥ Solve the governing equations

93
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NASA@SCOS8 Press kit 95
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what are computational fluid dynamicists doing
when they do CFD work?

how can we help?

96
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what do we know about censorship

in new product and service development
Skogstad 2009



Skogstad 2009

RE-PLAN
REWORK

INSIGHTS

==-> APPROVER

WISH PLAN )< EXECUTE )SYNTHESIZE SOLUTION

REHASH

REVISE
RE-PLAN




WISH

insights

from experiments (prototypes)

RE-PLAN

REWORK

REVISE

SYNTHESIZE

INSIGHTS

SOLUTION




WISH

the approver let’s an insight live

to maturity

RE-PLAN
REWORK

| | |
— EXECUTE ) 4SYNTHESIZE
*\

RE-PLAN

SOLUTION



censor

RE-PLAN
REWORK

INSIGHTS

==-> APPROVER

WISH SOLUTION

EXECUTE )SYNTHESIZE

S REHASH : REVISE
RE-PLAN




what do we know about the team
Schar 2010
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5 “Converger” “Diverger”

:.é

problem solving preference
measured by 3
neuro-cognitive instruments

<



2 teams of 6 students each

all of the same problem solving preference

“Diverger”

Team
HBDI-D




making design decisions together
' in the design observato

.




KlNETIC Concept Views

MERRELL Designs
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0000




00000000
0000

00000000
0000

“Divergers”

0000000
Q000

200000000
0000

“Convergers”

oe Design
Task
Subject Group Divergers Convergers

Information
Items Discussed:

Facts 9/12 (75%) 9/12 (75%)
Questions  7/12 (58%) 2/12 (17%)
Total 16/24 (67%) 11/24 (46%)

Information

Item Rating
Facts 3.42 3.26
Questions 3.32 2.96
Difference +.10 +.31

“How important was the information?
(5 — Important, 1-Not Important)



NEUTROGENA Styling Essence

Toronto Trebbin Tianjin



“Divergers”

ww@@

20

x minutes



“Convergers”

www

20

x minutes



000000000000

“Divergers”

0000000

“Convergers”

o

Subject Group Divergers Convergers

Items Discussed:

Common

Unique
Total

Decision Making:
Elapsed

Process

6/6 (100%)
5/6 (83%)
11/12 (92%)

16:50

Review then
Decide

5/6 (83%)
5/6 (83%)
10/12 (83%)

6:53

Rate
then Review



collaboration research
business process modeling using
tangible media

Grosskopf, Weske, Edelman, Leifer 2010
Hasso Plattner Institute, Potsdam
Stanford University, California
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with scenario consultant
Dr. Markus Guntert
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a physician joins énd thé mbdel,
grows beyond the space available

paper representatlons are added
oA —
Vi




day 1 — outcome
a prototype process model
in paper and block media



day 2 — re-boot
with IT modeling tool
introduction




“wraps up ahead of schedule with
consensus captured in ICT tool



an equation for success

| = mcX

Innovation = Minds in Communication

radical, relevant, & rigorous
working creatively together



UNDERSTANDING INNOVATION

H. Plattner

C. Meinel

L. Leifer (Eds.)
Design Thinking

“Everybody loves an innovation, an idea that sells.” But how do we arrive at such
ideas that sell? And is it possible to learn how to become an innovator? Over

the years Design Thinking — a program originally developed in the engineering
department of Stanford University and offered by the two D-schools at the Hasso
Plattner Institutes in Stanford and in Potsdam — has proved to be really successful
in educating innovators. It blends an end-user focus with multidisciplinary
collaboration and iterative improvement to produce innovative products, systems,
and services. Design Thinking creates a vibrant interactive environment that pro-
motes learning through rapid conceptual prototyping. In 2008, the HPI-Stanford
Design Thinking Research Program was initiated, a venture that encourages
multidisciplinary teams to investigate various phenomena of innovation in its
technical, business, and human aspects. The researchers are guided by two general
questions:

» What are people really thinking and doing when they are engaged in creative
design innovation? How can new frameworks, tools, systems, and methods aug-
ment, capture, and reuse successful practices?

» What is the impact on technology, business, and human performance when
design thinking is practiced? How do the tools, systems, and methods really
work to get the innovation you want when you want it? How do they fail?

In this book, the researchers take a system’s view that begins with a demand

for deep, evidence-based understanding of design thinking phenomena. They
continue with an exploration of tools which can help improve the adaptive
expertise needed for design thinking. The final part of the book concerns design
thinking in information technology and its relevance for business process
modeling and agile software development, i.e. real world creation and deployment
of products, services, and enterprise systems.

ISBN 978-3-642-13756-3

97783642"137563

) springer.com
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UNDERSTANDING INNOVATION

Hasso Plattner %8
Christoph Meinel |
Larry Leifer

Editors

Design Thinking

Understand — Improve — Apply

@ Springer



