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Knowledge Driven Product Development ™

“Empower your employees with knowledge...
increase product development productivity

by a factor of four.”
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A Little About Me...

Working with Teledyne Technologies
and other companies on KDPD transformations

KNOWLEDGE/PD LLC 2008
Retired 2008
President of Teledyne Benthos 2006
President & CEO Benthos, Inc. 2001
Retired 2001
President of Mannesmann VDO NA 1998
President of Philips Automotive 1895
SVP-GM Philips Television Business 1990
Philips Consumer Electronics Business 1975

MBA from Loyola University of Chicago
BSEE from the University of lllinois
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Knowledge Driven Product Development ™

Root cause of
product development problems

Origins of KDPD,

Empowering employees by learning to learn,
and reusing knowledge

KnowledgeRO, LLC. - conddertal




Knowledge Driven Product Development ™

Do you have any of these problems?

Missed schedules Endless faature lisls

Development cost overuns Scope creep

Uselass milestone meetings

Reimventing known knowledge Resolving solved problems

Knowledge 108! with attrition and retirements

Frusirated engineers
Pcor quality at initial launch

Numerous late engineering changes
Manufacturing frustration
Poor cusiomer acceptance

Véishful thinking though-cut the process

KnowledgePO, LLC. - conddertal

Knowledge Driven Product Development

An opinion on the root cause
of today’s
product development problems...

KnowledgeRO, LLC. - conddertal




Typical Product Development Process

Phase 1 ‘ Phase 2 Phasa 3 Phase & Phase 5 Phasea 6
Goal: Goal: Goal: Goal: Goal: Goal:
Defne the Evaluate AMenatves, Confrm Foasibilty, Veriy Prododypes VaVdafe Alod unis Ship fo
Customenr's Neods | Sefoct Bast Fealures & Funchions,  meel all Kvctional | meat Mg, catana for Cusiomars
specifcatons l shipmant
] TS POTID *Crasta
Priomtzing Tochncal & Market | *Develop Bread Board| «Implement Beta test
chalerges Componert Prototype | customer foadback.
* Craate PRD for
109 5 ideas Mo innovaton 3@ » Buic & Apha Test = Upcaw andior
workshop Joups | Ergneerng release all '
*\oke of e Componert cocumentalon
Customer (VOC) tnoduci and project | peototypes
chackist SfnItcn g arey = Buid Mfg pilot
*Review anc reloase
PLT pest - idea = Croate FPS long leac “Validate Mig.
Priovity lis1 & VOC SOcLmeration PIOORSSAS, ‘
chackist | Cocymentaion, and
| «Contnue Market | pllot units

| foodback
|

| +Build & Beta Test
AYg. Prototypes
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Typical Product Development Process

So how well do they work?

Kncwiedge®D, LLC. - confdertal




Let's start with some simple PD metrics

From NCMS project - 1997
Very low (20%) | ‘ Engineering Productivity Teedeloi
peioe [_‘ Knowledge Shared Across Projects | Systomic
Routinaly [—‘ Unplanned Design Loopbacks | Never
Never | ‘ Published Schedules Maintainable | Aweys

Al Very selcom (10%)
o m’; t Severe Manufacturing Start-up Problems ]

Highly consistent

l’:,?a:,?,zl ‘ Project Success Variability e e

A Decade of Improvement Efforts

Continuous Improvement of Lean manufacturing tools applied
Phase Gate Processes to product development
more gates VSM
more checklists 58
more forms 3P
Conoept Parring Dasign Tas! Launch




A Decade Later...

““m~ Knowledge Shared Actoss Projecs |-
Incremental
improvement Reutocts | [ 4] Unplanned esign Loopbacks | Nover
No real sovwr | o] Publshec Schedules Mariaivabie | awan
progress
|
o Highly consstont
I across al propcts

2007 Assessment of 24 product development organizations

Phase Gate...Fundamental Deficiency

“Failure Assured”

Desngn Loopbacks

787

Product
Launch

You can't successfully value stream map...
a fatally flawed process

Administrative approach
...are the CAD drawings complete?

KnowiedgeRO, LLC. - conddental 2




Phase Gate...Fundamental Deficiency

“Failure Assured”
Concept Planning
Phase Phase Design Test Product
Phase Phase Launch

Kncwiedge®D, LLC. - confdental

The Origins of Knowledge Driven PD

Toyota is widely credited with KDPD leadership...
however...

Let’s go back in time, over 100 years

Origins of KDPD

Kncwiedge®D, LLC. - confdertal "




The Origins of Knowledge Driven PD

Imagine...  The opportunity to develop a
world changing product...

Benefit to society...beyond imagination
Fame...Fortune

Immense personal satisfaction

KnowledgePO, LLC. - conddertal

The Origins of Knowledge Driven PD

But failure means...

Possible financial ruin
Injury or death to you or a family member
Many others have tried and
all have failed

How would you proceed?

Would you follow your phase gate development process?

KnowledgePO, LLC. - conddertal




The Origins of Knowledge Driven PD

Two Brothers...achieved one of mankind's
oldest dreams...
manned, controlled, heavier-than-air powered flight

When: 1899-1903 ' N
Where: Dayton, Ohio USA '

Who: Wilbur & Orville Wright

Education: High school

Occupation: Bicycle sales and repair

KnowiedgeRD, LLC. - confdertal

The Origins of Knowledge Driven PD

The Wright Brothers developed
aerodynamic knowledge by

Testing before Design...

they did not want to die
testing a poorly designed aircrafft...

KnowledgePO, LLC. - conddertal




The Origins of Knowledge Driven PD

December 17, 1903

n®
Qe
£ 4
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The Origins of Knowledge Driven PD

The Brothers determined that there
were three knowledge gaps to close ...
Before...designing their first airplane

Control...Propulsion...Lift

Other investigators were
spending 5000 hours designing and building their aircraft
and about 5 seconds testing

Kncwiedge®0, LLC. - corddental 2




The Origins of Knowledge Driven PD
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Knowledge was captured in curves

Kncwiedge®D, LLC. - confdental

The Origins of Knowledge Driven PD

Orville and | built a wind tunnel out of a wooden bex...placed an aerodynamic measuring
device made from an old hacksaw blade and bicycle-spoke wire...

Results varied less than one-tenth of a degree. Over a two month period we tested more
than two hundred models of wings...resulls were hard 10 believe

From this knowledge, an reliable wing could be builL...it is doubtful if anyone would have
ever developed a ble wing without this knowledge

Non-glamorous lab work is absolutely crucial to the success of a project.
...itwould never have happened if we had not derived the correct aerodynamic data

“Isn't it astonishing that all thase secrets have been preserved for so
many years just so that we coule ciscover them®

- Wilbur Wright 1939 &

KnowiedgePO, LLC. - conddertal 22




The Origins of Knowledge Driven PD

The Wright Brothers
Closed knowledge gaps

Lift...wing design...wind tunnel testing
Propulsion...propeller design...a rotating wing
Control system...wing warping...weight shifting

They sent a telegram home...

PSuccess Assured”

before their first flight on December 17, 1903

KnowledgePO, LLC. - conddertal 23

The Origins of Knowledge Driven PD

T T

Langley

Time Invested 17 years

Money Invested $70,000

Design
Build
Test

Repeat

Approach

Result Airplane never flew

KnowiedgePO, LLC. - conddertal 26




The Origins of Knowledge Driven PD

Traditional

Product

Specifications QDGCiﬁc as possible...early

S,

Design :
Decisions M%"a"y as possible
Testing Mostly a@sign, to fix
Project ? :
management ~ Manage proce coﬂanoe
Innovation @
Focus New product concepls ,

KncwiedgeRO, LLC. - conddertal

Toyota
A

Rou%e!s lo start...cdetails evoive
Delayed a:@as possible

Mostly before ¢ 99 to learn

o
d}.
e,

Manage knowledge

Subsystem breakthroughs

Results could be dramatically better

Very low (20%) |

O

- Engineering Productivity

@ Very high (80%)

A hos | ‘ Knowledge Shared Across Projects (1) Srsiome
Routinoly | ‘ Unplanned Design Loopbacks | Never
- . Published Schedules Maintainable | Aways

Almost "(‘9‘"(‘)‘-{;‘; ’ Severe Manufacturing Start-up Problems. @

Very high |
variabilty ©

‘ Project Success Variability

Very selcom (10%)

. Highly consistent
| across all projects

®




Phase Gate...Fundamental Deficiency

“Failure Assured”

e e
L
Knowledge of true s R \
customer interests
I Design Test |

“The heat is on” Phase J| Phase

All design knowledge
gaps are closed

intense

KnowiedgePO, LLC. - conddertal 27

Knowledge Driven Product Development

New Knowledge Standards

Problem-Solving

Project Launch |
Staff & Fund 4
Knowledge Gap ¢ Optimized solution - reusable knowledge

Understand customer interests, alternatives and knowledge
gaps o optimize opportunity

Business slralegy and opportunities

KnowiedgePO, LLC. - conddertal 2




Knowledge Driven Product Development ™

The Teledyne Benthos story

Kncwiedge®D, LLC. - confdental 2

The Teledyne Benthos Experience

E Underwater

Acoustics &
Communications

Oceanographic

Package Inspection { &8 gJ

4 /

\Leak Detection, Fill

Height, Missing Caps

$50 million in sales

Kncwiedge®D, LLC. - confdertal
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The Teledyne Benthos Experience
Phased Gate Product Development
Months

i 2 3 4 5 6 7 8 9% 10 11 12 13 14 15 16 17 18

Planned schedule DESIGN & TEST

 /

Warning.. Aclual results may vary

FEAR BASED...SPECIFICATIONS AND DESIGN CHOICES

KnowiedgePO, LLC. - conddental a1

The Teledyne Benthos Experience

Lean factory initiatives had improved financials...

margins increased from 22% to 45% in a few years

New Goal...Grow Sales?

Deliver new products in one half of the time

KnowiedgeRO, LLC. - conddental




Knowledge Driven Product Development

Benthos KDPD Training

Assessment of Progress
Assessment of Traning, May

Coaching, February
Coaching, January

Set Based Design, June
Knowledge Based Design, March
Knowledge Capture, November
Product Space Maps, October
Initial Class, August
Read Book, June

Phone Call... May 2005

Kncwiedge®D, LLC. - confdental 23

Knowledge Driven Product Development

Knowledge of customer interests

Knowledge to design the product

“Before starting the design™

Kncwiedge®D, LLC. - confdertal




Knowledge Driven Product Development

Teledyne Benthos started building knowledge with...

Problem K-Briefs

They helped solve difficult problems,
freed up engineering resources
and began the creation of useful knowledge

All problem K-briefs were followed o closure

KnowledgePO, LLC. - conddertal

Problem Knowledge Briefs

Question?

How many of you have worked on problems
in your business...
that have never been fully resolved?

KnowledgePO, LLC. - conddertal




Problem Knowledge Briefs

Old Benthos Problem Resolution Form

Q) mewrnos
P atare Mmpurtong Avatyws & Citrmntine Autin Systen (1 RAZAS b s

Kncwiedge®D, LLC. - confdental

i

Problem Knowledge Briefs
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Problem Knowledge Briefs
The Teledyne Benthos Experience

~

-
L - ? —
|8

’ Befor; KDPD

Problems never

seemed to get resolved
no matter...how many
e-mails were sent or
how many Power Point
presentations were given

KnowledgePO, LLC. - conddertal

o [t

After KDPD

Hundreds of

problem K-briefs have
been opened and closed
to date...not one

has been reopened

due to a reoccurrence

J8

Problem Knowledge Briefs

Engage your employees...

Become a learning organization with a dedication to mentoring and the
LAMDA (Look-Ask-Model-Discuss- Act) process...

Your employees will gain a greater sense of significance, enthusiasm,
persistence and pride in problem solving

KnowledgePO, LLC. - conddertal
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Knowledge Driven Product Development

Tools of Knowledge Capture and Reuse

\{. \-OOk J" » Knowledge Dot
o 6 A Y
-« = Concise
: Learning
Learning = LAMDA = 5B Robust
Pro s %9 3 Caplured in X-Briefs Knowl edge
O
9,
S!a « \°Q
Design Kemls
Knowledge wsible Knowledge
Reuse Standards

KncwiedgeD, LLC. - confdertal 4

Knowledge Driven Product Development

;r'______'—"—"_rj;;.’._"v‘; — | Customer Interast
- TR Problam Types of knowledge
A —— N briefs
v F_- s @ St “* Relation
[y i e | 5
‘ I : ;__.—_"35 | . Decision

. T e e 4 —_— S— — >

b Knowledge only exists

if it is documented in a knowledge brief

= . e~ - : - ’: evarn—
-

. Proposal:
o ’ ‘1 Goneral
Product Improvemant
by Solutlon AMternative

: Technal Development
¥ N ’. L No.vhq}.fgv -
|l
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Knowledge Driven Product Development

Problem knowledge briefs were the beginning

White board teachings...

All test results...

Proposals for product improvements...
Decisions for selecting design alternatives...
Relations (trade off curves)...

General information...

Customer Interests...

When existing knowledge is used and
when new knowledge is created...
capture in knowledge briefs

KnowledgePO, LLC. - conddertal P

Knowledge Driven Product Development

Customer Interest Knowledge Briefs

Old New
Detailed Specifications* <+ Sales identifies key
given to Engineering customer interests
from Sales « Engineering questions are
answered

« Customer interests are
quantified in engineering
terms

* FEAR based

KnowledgeRO, LLC. - conddertal 4




Features, Features, and more Features...

* 25° 0% Serated locking blade
* Nl fie, nal cleaner
* Conscrew
" Adustable plors with wire comper and cutier
* Removabie screwdriver D adagter
* 2.5" Blaa for Offcal Word Scout Knife
* Speng-laded, ooking reodin-nose plos with wire cutier
* Romovabie scrowdeiwer bt dolder
* Priligs head scrowdriver bt O
" Poiips head scrowdriver bt 1
* Philiga head scrowdriver Dt ZFlat doead screwdriver D O Sevm x 3 Sen
* Flat nead screwcrivey B 0.80m x 4.0m=

Wakh case Dack opening ol

* Snap arackie

* Minosal crystal smagnfier wih precEion scruatrieer
* Compisa, straigiht o2ge, ruer fnJom)

* Telescopc pointer Fah scalir, hooR Sagoper, Ine gude
* Shortix laboratory ey

* Mico 1001 holder

* Miceo 1001 adagtor

* Miceo scraper - sitaight

* Mt SCraper - cunved

¢ Lase! pomer with 300 I tange

" Flat hood screwcriver B2 1 Orem x 6 4mn
* Magnetzed recessed bi dolder

* Coctie-cut wood sam with suler (ineh & om)
" Bin chan svet setter, romovable Smm alion
* Removabie 200l o adjusting bive spokes, 1
* Removabie 40m curved allen mrench with 2
" Romovabie 10mvm heocagonad cey
* Patorted locking phips head scrowdriver L

What is it? ...

| %o

Philps head screwdriver 1 Som

~“m
= Lo

* 24° Spding less scissors with seeined, se.
1857 Qip pont utity biade

" Prlics heas screwdiver

* 2.5° Clhp point tlade

" Go¥ civt face cloaner

" 24° Rouns tp Slade

* Patostod 0cking Sorowdriver, cap e Can 02ener
* Go¥ shon spikn wronch

* Go dhvot repak tool

* 4o aben wrenct 2. 5" blade

* Firo mrotal fle with procasion scrowdriver

" Cowtio-cut wood syw

* Cuzped ogar cutter with doubio-roned odges

" 1220-govge choke hute tool

KnowiedgePO, LLC. - conddertal

* Round neadio o

¢ Removaie 1201 holder with expardabie recepladie

* Resoviie 1201 hokder

* Spacial selt-contering scrowdriver for gun sights

* Pt phiics head scewtever

* Chsel-zon reaner Mneral crystal magniee for

* Extensdon ool

* Speng-ioaded. lockng 1ot nose-nose pllers wih wine cutne
¢ Removidie screwdrivey B hokder

* Pt head scoewdever 08 0 Sme x ) Smen
* it head scoewdever 08 0 8mm x 4 Dmen
¢ Fat head screwdrver 23t 4.0me x £.50m
* Magneticed secassad BE holder

45

Features, Features, and more Features...

The ultimate Swiss Army Knife

Fuzzy Front End

Superset of competitive features
High complexity products

Long development times

A vicious cycle...

KnowiedgePO, LLC. - conddertal

Knowledge Driven PD
Products focused on

true customer interests
No loopbacks

A virtuous cycle...

46




Features versus Customer Interest

Features Missing from the Apple (first) iPad

are there reasons to consider waiting?...a look at what's missing

ur pock
am the i
ou'l nee
ools tka
Honem
-ike, not
Jons, Nia
Iy a sho

1breaker for some,
rm - a deal breaker for a growing number of househokls
be able to plug in an exiemal USE keyboard

Conclusion - To be fair.. .there are positives...
it's drop-dead gorgeous design aesthetic

Nevertheless, before you buy one...make sure
you know it's limitations.. .let us know if
we've missed any points here...

“...generated $9.5 billion in revenue in 2010”

KncwiedgeRO, LLC. - conddertal
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Designing a New Driver?

Imeschargeable heads and shafts FAST TRACK technalogy
Forged carbion fibers 45 trajectory settings
Full Leagth Hose! -9 face

Less face progression

Chemically Millec Hyperdelic Face Cup
Aercchymamic Body Desgn
Compression cured carkon fiber
Formed aluminum anc cast steel
Sleeve weighing

Slightly open club-face a'gnment

Dua! Crown techneclogy

14 grams lighter

More gerodynamic head shape

9 grams of weight remaved from the face

Three lace-ang'e settings (Open,
Neutral and Cosed)
Multi-Material Construction
Carbon fiker crown anc sole
Swirg weight screw

9 Pairt Face Techrology

Offset Driver

Technologica'y advanced head
Dual-argie hosel

Loft acjustments

Lie adjustments

Red/Gold Shaft Fitting System Sloped, Litra-thin rown

Lightest Deiver on Tour; 25 grams fghter On-axis rear weight screw

Eight possible head positicns aterchangeable shaft connecticn
UST Wide Body Shaft Design Rear weight screw

Polar Weighting Large symmetric profile head
Cast titanium Micro Weding

Aerodyramic crown shage frequercy tuned sourd

Variable face thickness Neutral, ow COG

Crawn Plague Alignment Aid
6-4 Titanium face

KncwiedgeD, LLC. - conddertal

Ultra thin crown technology
External sole weight pad

Shaft Acapter-Hosel System
Eight passible head positions
AXIV Core material in tip section
Increase shalt’s “hocp” strength
Souare Stability techrology
Eight face angle cptions

Oual Point Technoogy
Center of gravity alignec
Optimal Face flex point
Three level face technology
Ennhanced trampoline effect
Acditional weght low and
deeg in the club-heac
Uitra-durable construction
Pear shaped head

Slightly open face

Fast face insert

Folded round gecmetry
Larger ovenall body diameter
Titanium body and face

Migh performance weightng
Oyramic Moment of Inertia
Counter-balarce effect
Maximum trampoline effect

40




Designing a New Driver?

Replace with - Key Customer Interests

Longer drives
Straighter drives

KnowledgePO, LLC. - conddertal P

Designing a New Driver?

Key Customer Interests
Longer drives
Straighter drives

Properly fitted

Polar Weighting Large symmetric profile head Larger overll body diameter
Cast titanium Micro Weldinrg Titanium body and face
Aeredynamic crown shape Frequency tuned scund High performance weighting
Variable face thickness Neutral, low COG Oyramic Moment of Irertia
Crown Plague Alignment Aid Ultra thin crown techmolegy Counter-balarce effect

6-4 Titanium face Externa! sole weight pad Maximum trampoline effect

KnowledgeRO, LLC. - conddertal




Knowledge Driven Product Development

“It’s not the customers job
to figure out what they need”

KnowledgePO, LLC. - conddertal

Knowledge Driven Product Development

Engage your product development employees...

intellectually, emotionally and with a heightened level of ownership
for the success their new products
by connecting them to true customer interests

KnowledgePO, LLC. - conddertal




Knowledge Driven Product Development

Engage your engineers

A co-equal role
with sales and marketing to determine
and meet customer interests

True customer Defined desi
< interest LAMDA declr;ionasa o

KncwiedgeRO, LLC. - conddertal

Defining Customer Interest — Case Study

TARGET MARKET
NEXT GENERATION LEAK DETECTION SYSTEM

Customer interest was researched by design engineers

KncwiedgeD, LLC. - conddertal




Defining Customer Interest — Case Study

Too big
| | Too slow
Not capable of | Custe ‘ Too expensive
finding small (o
leaks

Single Sensor Leak Detaction Dual Sensor Leak Datection
Size: CG1"HXx3Z"Dx32"W Slze: 100" H x 53" Dx 100" W
Waight: 200 s / Waight: 2,000 Ibs
Line Speed: 300" por minute i Line Speed: 200’ per minute
Leak Size: 03¢ D Leak Size: .0oe"
Price: $40,000 EE Price $90,0C0

No existing product could meet new customer interests

KnowiedgePD, LLC. - confdertal 35

Knowledge Driven Design — Case Study

Using Load Sensors to Detect Leaks (patented)

I Compression Zone TP —

load cells
measure internal pressure during compression

HIGH Good
_ Container

Loss of pressure
due to leak

“e--L- Leaker

TIME/DISTANCE

KnowledgeRO, LLC. - conddertal 5
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Knowledge Driven Design — Case Study

Goals for New Leak Detection System

Current System New Customer Interest
Leak Size: 006 Same
Maximum Speed: 200 fYmin 25% increase
Width: 100" 50% reduction
Price: $80,000 33% reduction
Cost: 50% reduction

?

The engineers did not know how to design the new system...
so knowledge gaps needed to be closed

KnowledgePD. [LC. - confdertal

Knowledge Driven Design — Case Study

Closing known design knowledge gaps

Which form of conveyance was best for the application?

How rigid did the machine really need to be?

Load cell spacing needed to be decided?

Start the design ASAP or...
test before design

KnowledgeRO, LLC. - conddertal




Knowledge Driven Design — Case Study

Question #1...Rollers & Belts vs. Chains & Slides

Rollers & belts Steel backed chains & flights

KncwiedgeRO, LLC. - conddertal

Knowledge Driven Design — Case Study
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Knowledge Driven Design — Case Study
Question #2...How rigid did the machine need to be?

| SS— e ateary | #KBo4 | Tmm—
o e e . — ‘
. ! I

A T e Fan \

Inexpensive clamps increased performance threefold

Knowiedge®O, LLC. - conddertal

Knowledge Driven Design — Case Study

Question # 3...Load cell spacing

Test Time between loadcells (seconds)
o . . ~ ~ “ « IS
< = b = < = B =

o
=
-

50 wo 150 0

Tradeoff curves were generated to determine load cell spacing

Knowiedge®O, LLC. - confdertal
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Knowledge Driven Design — Case Study

Test First, Then Design

A test bed was designed and built in 4 weeks...
to generate additional knowledge

KnowledgePO, LLC. - conddertal e

Knowledge Driven Design — Case Study

=T = e
—ame —r LN e === _— )
~ - i
o 3 Knowledge
~ 1 creation continued... gy
=W = YA — 2 b td
-8 dl F
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Knowledge Driven Design — Case Study

.

4
” S
.
** A a " A = H
™ T om E

...until proof of concept
was achieved

“Success Assured”

.
» Py v

e

2 d

KnowledgePO, LLC. - conddertal
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Knowledge Driven Design — Case Study

Results of Prototype Testing

200

180 \ werren
160 \i

3

<140 —

E 120 \i_."\ _i- t
g . : .
5 100 e
S

&0

“ ')-—‘E_ ; = ¥

40 3 - -‘ T

- . ’ ‘ :
20

With “Success assured”...product design could now begin

Ment value separation between good/
bad containers at 220 fUsec

KnowledgeRO, LLC. - conddertal o6




Knowledge Driven Design — Case Study

100" width

28" width

A design concept was chosen and a final LAMDA cycle occurred
...to further refine customer interest

KnowiedgePO, LLC. - conddertal

or

Knowledge Driven Design — Case Study

Y 7~ A\

Customor lntemts -
f metric hardware, easy to ‘

clean, rounded legs,
\ raised legs, polished
finish, etc.

\ /

Concept drawings were reviewed with key customers
before starting final machine design

KnowledgeRO, LLC. - conddertal P




The Teledyne Benthos Experience

Months
1 T 308 B 8 OF NS 9 g omhia 1% an e

Planned schedule DESIGN & TEST »
»

KDPD results TEST & DESIGN

No Loop Backs!!!

Success Assured = Market Introduction
Create Knowledge... Design Product... Build Product...

KnowiedgePO, LLC. - conddental

Knowledge Driven Product Development

Engage your product development employees...
even in the face of difficult design knowledge gaps...

follow the principle of testing, to develop required knowledge,
before starting product design

KnowiedgeRO, LLC. - conddental




Case Study... The Morning After

/" Takieg the sme up fromeso plaa..

All key customer interests were met [ ke peasa
with the new design \ P Nrvacon, Mochaical Enginess /)
Hole size: .006" v T
Max. line speed: 250 \/ /[ | Thesmoothestproduct
relessed W manufactwing l|
Machine width: 48 v e Ly
\ Tarvor Kext, Moesfocrarwy /

) s N /S
Pricing -33% \/ ; 2
Cost -50% v 2 p———
Machine weight Py /' Early iwolement of engineers |

o Y | ecollecting customer interesss |
reduced by 80% e = 2N, createc 3 product GUF CUSLOMErs
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Knowledge Driven Product Development

Future Designs Based on Knowledge

T R ( High pressure »
e — il aerosol
can leak detection |

Knowledge Base

Next design e..-l '_""-" ¢
Interost

6 months - actual time

Reduce development cycle from 18 months to 9 months
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Knowledge Driven Product Development

Very low (20%) | &Imrhg Productivity ‘ | Very high (80%)

Ad hee | ‘Kmmmm’ | Systemic

Routinely [‘ Unplanned Design Loopbacks ‘ | Never

Never | ‘Publlshsd Schedules Malnlalnablo‘ | Atways
s iy | @) Sovers Manufacturing Starkup Problem) | verysesom (10%
il Project Success Variabiity | @] Ho e

. Benthos Package Inspection Group - 2005 ‘ - 2009
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Knowledge Driven Product Development

New Knowledge Standards

Problem-Solving
Detailed Design

Project Launch |
Staff & Fund b .
Early Learning \ Optimized solution - reusable knowledge

Resolved gaps for a baseline solution and plan
Product

Proposal
Understand customer interests, alternatives and knowledge
gaps o optimize opportunity

Business slralegy and opportunities
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What needs to change?

To achieve better PD results, leadership
must follow KDPD principles with

“Constancy of Purpose”

Decide on new behavior

Consistently exhibit behavior

“Management Behavior is Company Culture”
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Warning: This change is hard!

A quote from Dr. Deming

“It is not necessary to change...

survival is not mandatory”
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Knowledge Driven Product Development

Success Assured

Knowledge of true customer interests

Knowledge to design the product

Failure Assured
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Knowledge Driven Product Development

“Empower your employees with knowledge...
increase product development productivity

by a factor of four”

Thank You, Ron Marsiglio
ron@knowledgepd.com
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