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About the workshop

We have already entered or are entering the Sixth wave of Innovation by
the year 2020. The current ongoing fifth wave of innovation (Schumpeter/
Kondrateiff Waves/Cycles— as they are called historically) started in 1990.
It was driven by digital networks, software and new media, and is rapidly
giving birth to the new wave — The Sixth Wave of Innovation (6WoI).
This new wave of innovation, we propose will be driven by

(a) Networked, Autonomous, Nano and Hypersonic — Things,

(b) Algorithmic Intelligence and Quantum Computing and

(c) Synthesized — Biology, Energy and Reality.

The key skill needed in this rapidly changing and transformative new
wave is our ability to “invent strong, fast and continuously”. Inventing is
the process of providing “technical solutions” to “problems”. Inventions
are those technical solutions that are should pass the filters of
newness/novelty, non-obviousness and having industrial application. If the
solutions pass through these filters they are qualified for getting Patent
protection as per the modem laws, Inventing methods however has not
evolved from the serendipitous trial and error that has been the way
humanity evolved. Although there are methodologies from psychology,
such as’lateral thinking and six thing hats and historical and 'empirical
anall%:ms of inventions/patents such as TRIZ and its many variants such as

Schedule
8:30 -9:30 am: Registration
9.15am-9.30am: Inauguration: Chief Guest— Padma Bhushan Dr. A. Sivathanu Pillai,
the Father of Brahmos Missile
9:30-10:30 am — Keynote address:
Dr. Prameshwar P Iyer, Past Chair, EntIISc, IISc Entrepreneurship Cell

10:30 -12:30 am: Workshop
(By Navneet Bhushan and Amit Mishra, Crafitti)
‘Waves of Innovation, the Sixth Wave (till 2045) - Industry 4.0,
Algorithmic Intelligence, Quantum Computing, Synthesized Biology,
Energy and Reality, How to Invent Strong (workshop using a patent)
Energy, Strength and Levels of Inventions
12:30 - 1:30 Networking and Lunch
1:30 - 2:00 pm : Inventing for Open Innovation
- Kanwal Rai, VP, Innovation, Wells Fargo
2:00 - 2:30 pm: Inventive for Al and ML/DL
— Ramprasad KR, ex Head of Wipro HOLMES Platform
2:30 - 3:00 pm : Inventing for Value - Product Design, Digitization and Business Models
Karthikeyan Iyer, VP, Products, Curejoy
3:00- 3:30 pm: Inventing for Internet of Energy, Microgrids and Wireless lighting
Priyaranjan Mishra, Crafinti
3:30 - 4:00 pm: The Framework for Inventing in and for 6th Wave of Innovation

USIT, ASIT etc, their proliferation, usage and importance has not been
enough to upgrade our method of inventing from the trial-and error used
by ancient man. The sixth wave of innovation is emerging in a rapid
eclectic mix of trends and transformations — be it emergence of machine
leaming/deep learning, Industry 4.0, Digitalization, hypersonic vehicles,
Nano-technology or Synthetic Biology. In this sixth wave, “inventing”
will require much more nuanced, mature and structured approach to win
instead of the ancient way of serendipity and trial and error.

Registration
N {

psJla forms/3GBKHAE
es: Rs. 1000/-per Eamcg%l 500 for students/faculty/Startup.

For |IEEE members: Rs. 750/- for IEEE Student members: Rs. 400/

No fee for lISc students, but they have to go to their mess for lunch.

The fee may be paid on the spot, but registration using above link is necessary.

The registration includes kit, lunch/tea etc, A participation certificate will be given.

DRGhUOVKF?Z

One day workshop cum seminar will expose the participants to new ways
and means of Inventing for the rapidly changing world and res?ondmg to
the Sixth Wave of Innovation that has started embracing the world.

Coordinators:
Dr. Priyarajan Mishra, CRAFITTI (pnxa r.mishra@ieee.org)
Kundan Kumar, lISc, (kundankumar@ieee org)
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INVENTION
WORKSHOP

10:30-11:00 am

Waves of Innovatior-the Sixth Wave (2012020-2045)— Industry 4.0, Web 3.0,
Algorithmic Intelligence, Quantum Computing, Synthesized Biology, Energy and Real

11:00-12:00 pm

How to InventStrong (workshop using a teant)

12:00-12:30 pm

Inventive Energy, Inventive Problems, Strength of Inventions and Levels of Inventions

Navneet Bhushan and Amit Kumar Mishra
navneet.nhushan@ecrafitti.com amit.mishra@crafitti.com
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WHAT IS The Key Distinguishing Feature of @,

these Successful Businesses — The Fifth Wave ? '/ﬁ
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Algorithms - The Comp

Watch movies. Tell friends.

et

G O (\—) le ALGORITHMS: THE INTELLECTUAL CAPITAL OF THE
INTERNET
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EWS TeCHNOLOGY

foursquare

Shaadi com’ 2 When algorithms control the world
S . 1 you were expecting some Kind of warning whes
Linked[fj] 2mazoncom —
Quant trading: How mathematicians rule

@ monster faCEbOOk - the markets

i “IF MY ALGORITHMS ARE By Richard Anderson
2 o L € 3 BETTER THAN YOURS, | WILL
O |Tu nes HAVE AN ADVANTAGE
Crafitti Consulting Private Ltd. April 19,2018 12 - THAT YOU WILL HAVE TO
' SOMEHOW OVERCOME."”
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e ULTRA LARGE SCALE SY Sltovfdex Adaptive
Systems — Scale is the new Frontler — Our algorithms

will help us build CitiesMore is Different

EVOLUTION OF SYSTEM BEYOND
e |INTELLIGENCE OF MACHMNHz&ving technical INTELLIGENCE
system to increasing cognitive capabilities — Machines o ol

TRANSHUMAN
SPACE TIME ENERGY MATTER

INFORMATION (STEMI) GENIUS
SYSTEMS

BRILLIANT
SYSTEMS

with a mind of their own — Assisting Humans with Nen
Human machine intelligencd.aw of Increasing
Intelligence of Technical Systems

SPACE TIME ENERGY
MATTER (STEM)

Intelligence

FUNDAMENTALS
¢ SPACE-TIME

* ENERGY-MATTER
* INFORMATION

* MIND

2012 2050 |

NETWORK SYSTEMfMmderstanding and Operating ﬂ
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Analysis, Network Science, Multi-dimensional Networks, '
Taxonomy of Networks — Only Networks can fight §§ et
s

Networks | [Te =

—
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| Industry 4.0 (year 200§ Germany) ’o
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ISt 2nd 3rd 4th
Mechanization ~Mass Computers, Cyber Physical
Water Power Production, Automation Systems
Steam Power Assembly Line,

Electricity
- .l
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B 4. industrial revolution

based on Cyber-Physical
Systems

3. industrial revolution

uses electronics and IT to

achieve further automation

of manufacturing

2. industrial revolution
follows introduction of
electrically-powered mass
production based on the
division of labour

1. industrial revolution

follows introduction of

water- and steam-powered

A L & ) \ mechanical manufacturing .
BT S ' s N facilities time >
Confidential © Crafittj Endof Start of Start of 1970s today

18th century 20th century
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Industry 4.0(Digitize manufacturing) 9 Key ‘Q
Technologies/ 4 IR— 23 Deep Shift Techs 7

e Autonomous Robots The Fourth

Industrial
Revolution

e Big Data
e Augmented Reality (AR)
e Additive manufacturing (3D

printing) e

e Cloud Computing 2.1 Megatrends

* Cyber Security 2.1.1 Physical
e Internet of Things (10T) 2.1.2 Digital

e System Integration 2.1.3 Biological
e Simulation

L
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Cyber Physical Systems

Interoperable Internet of things, computation, networking,
and physical processes are integrated as CPS that cooperate
with each other and with human beings in real time

19,

N NN
el

Implantable Technologies

Our Dagital Presence

Vision as the New Interface
Wearable Internet

Ubiquitous Computing

A Supercomputer in Your Pocket
Storage for All

The Internet of and for Things
The Connected Home

Smart Cities

Big Data for Decistons

Driverless Cars

Artificial Intelligence and Decision-Making

Al and White-Collar Jobs

Robotics and Services

Bitcoin and the Blockchain

The Sharing Economy
Governments and the Blockchain
3D Printing and Manufacturing

3D Printing and Human Health

3D Printing and Consumer Products
Designer Beings

Neurotechnologies

Confidential © Crafitti Consulting Private Ltd.
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PETER MILLER
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SMART

SWARM - Smart Swarms — Co-Bots and Humans can ‘Q
T . . 6

- they be designed from nature’s algorithms )

Li%% crafting innovation together CKRA.FITTI

e ANTS —{Ants are not smart — ant colonies are} Researchers

e HONEYBEES — (I\/Iaklng Smart DECiSiOﬂS} found that robot_

e TERMITES — {One thing leads to another — cascading human teams
crisis}

e BIRD FLOCKS — {Local intelligence to global behavior} were about 85 per

e LOCUSTS - {Explaining Stampedes and avoiding them} cent mo_re

e Smart Swarm Principle§rom wisdom of crowdso productive than
wisdom of CeBots and Human team)s either alone.

e SeltOrganization

— Decentralized Control Robot and labour costs compared
— Distributed Problem Solving B
— Multiple repeated Interactions amongst the members

— Healthy dose of randomness in individual behavior
e Diversity of Knowledge

— Tapping into unique knowledge and skill of each entity

— Friendly competition of ideas — Healthy competition with your
Co-Bot?

— Positive feedback/ Multi-voting

Confidential © Crafitti Consulting Private Ltd. July 9, 2018 8



The 12 Technological Forces (Kevin Kelly) — Q.

Digital Functions =
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Becoming — {Continuous interaction with change}
Cognifying — {Many different types of minds}

Flowing — { Hierarchies, Flat Webs , Realtime Streams -
Discoverability}

Screening — {Oral/Sound, Printed/Books, Interactive
Visual projectivity}

Accessing — {From Ownership to Accessibility}

. . . g SO unpeRsTANDING A5
Sharing — {Cooperation, collaboration, Collectivism} THE 12 TECHNOLOGICAL

Filtering — {Preferences, Peers, Brands, ...} * FORCES THAT @

Remixing — {Fungible “bits” re-do to build hybrids} : murﬁ%:i OUR —

Interacting —{ More senses, intimacy and immersion}

Tracking — { movement, web, social, reading ... }

EVI N KEL Y

Q UTHOR OF WHAT TECHNOLOGY WANTS )

Questioning — {Asking “good questions” that google
can’t answer}

Beginning — { Start of the “Singularity” when Biological
Intelligence will be exceeded by the non-biological one}

Confidential 9 July 9, 2018 ©



Evolution of Technology .‘/’\
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Yesterday Today Tomorrow

Technology

—

Problems

Success
Every technological l
success to solve current Technology | =) roblerms
problems create future Success

problems

July 9, 2018 10
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Theory of “Inventive-Problem” Solving Q.

(TRIZ)
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Tools for
development of
Conceptual Design

S

)

Definition of : Inventive
Problem, Levels/Strengths of

Inventions, Tool, Object, Action, Identification and

Function, TS, Su-Field
Interactions

crafting innovation together CRAFITTI

Tools for

development of
Next-Gen
technologies

Lawsof Technological
System (T3 evolution
Success

— |

Analysis of
y . 8 Laws of TS
Patents/Inventions from ,
Evolution
the 1st to 4th Waves of

Innovation

/

Cardinal Law -
|deality

Confidential
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TRIZ SYSTEMS EVOLVES TOWARDS IDEALITY ‘.
o/‘\
crafting innovation together CKRA.FiTTI
A Altshuller was the first to realize that the direction of progress,
or technical evolution, is defined by increasing the ideality

level

A An Ideal system does not exist, but all of its functions are
fulfilled at the right time and at the right place — without
energy, substance, or other resources, and without any ill

effects.

[
v

Searching for a needl| ‘
In a Haystack!

—

T ~ ldeality provides an overall starting
' point for thinking — rather than
searching in the current “mess”

-

Confidential 12



TRIZ LAWS OF SYSTEM ﬁVOLUTION “
Paths to IDEALITY  » | 5 Law offraneion ¢
d \// . Law oriransition to

L " : g innov. mjcro-level
. Law ofincreasing > Increasing
_/ Degree of Ideality- / fragmentation
2. Law ofNon-uniform Increasing Ratie>
evolution of subsystems -> | | Benefits/Harm (cost) 6. Law ofCompleteness

Leads to System Conflicts -> Gradual Elimination

l of Human Component
A Technical 7. Law ofShortening of
Contradictions ' 3 | aw of Energy Flow Path->
A Physical v Reduction in
. . Transition to Enerav/Info
E Contradictions | 4 pigher 4. Law of gayrio
) A Administrative Level system | Increasing transformation stages
= Contradictions | | _> from dynamism 8. Law ofincreasing
S - simple to (flexibility) controllability ->
5 A Inventive Principles more -> More Evolution of controlled
< A \g.e.pa.raltlon complex agarp])table © interactions of system
£ rinciples change elements
Trial and Error ‘ 9. Law ofHarmonization of rhythms> Synchronization of

natural frequencies of elements

Confidential 13
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TRIZ - 5 Levels of Invention ‘.

Level 5 (<0.3%)

Level 4 (< 4%)

Level 3 (19%)

EEPAGSY

Level 1 (32%)

* Pioneering Invention — based on newly discovered phenomenon
* Pushing existing technology to a higher level
* Revolutionary

Strong
* New System Developed Inventions —
* Interdisciplinary solutions Level 3 to

* Replacing old technology with New

Level 5

* Radical change or elimination of one principal system component
* One Engineering Discipline
* Resolution of a physical contradiction

* 5light Modification of the system
* Knowledge from different areas within the industry
* Resolution of a technical contradiction

77% of inventions

simple
* A simple improvement emana‘l’_e from a Sptem
* Knowledge within the trade impro\/ement of a SV
* No system conflicts are resolved parameter or S\lght

n of the system

modificatio

Confidential
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LS RV B VAV P R R o N

a2y Patent Application Publication o) Pub. No.: US 2016/0357151 A1

Block et al.

43) Pub. Date: Dec. 8, 2016

(54) OBTAINING AND DISPLAYING
TIME-RELATED DATA ON AN ELECTRONIC
WATCH

(71) Applicant: Apple Inc., Cupertino, CA (US)

(72) Inventors: Eliza C. Bleck, San Francisco, CA
(US); David A. Schimon, San
Francisco, CA (US); Eric Lance
Wilson, San Jose, CA (US); Joshua H.
Shaffer, Woodside, CA (US); Paul W.
Salzman, Palo Alto, CA (US)

(21) Appl. No.: 14/872,125
(22) Filed:  Sep. 30, 2015

Related U.S. Application Data

(60) Provisional application No. 62/171,952, filed on Jun.
5, 2015.

Publication Classification

(51) Int. Cl

GO4B 19/24 (2006.01)
HO4L 29/08 (2006.01)
(52) US. CL
CPC o GO4B 19/24 (2013.01); HO4L 67/06
(2013.01)
(57) ABSTRACT

Systems, methods, and devices can allow a user of a watch
device to conveniently view historical and/or future infor-
mation. A user can use an input device to select times other
than the current time, e.g., by activating a time travel mode.
Information in a particular window of the watch device can
change in accordance with selections of other times. The
current information can be replaced by the historical and/or
future information. The information can be displayed as a
complication in a style window of a watch face of the watch
device. Data records can be stored for time other than a
current time (e.g., as historical and/or future information).
After a mode of operation (e.g., time travel mode) is entered,
a data record corresponding to a selected time can be
retrieved and displayed in a window of the watch.

crafting innovation together
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IPC Domain
Description
IPC
- Clocks or watches with date or week-day indicators, i.e. calendar clocks or watches; Clockwork
G04B19/24
calendars
H04129/08 Arrangements, apparatus, circuits or systems, Transmission control procedure, e.g. data link level
control procedure
HOA4L67/06 Network-specific arrangements or communication protocols supporting networked applications
adapted for file transfer, e.g. file transfer protocol [FTP]
G04G9/00 Visual time or date indication means
|
S.No IPC Domain Year
1 G04B19/24 2010 2011 2012 2013 2014 2015 2016 2017
Us Application 12 9 14 9 6 1 9 1
Granted 9 4 6 3 11 8 9 6
2 Ho4L29/08 2010 2011 2012 2013 2014 2015 2016 2017
us Application 16 7 9 1109 3270 7745 9880 10442
Granted 25 32 40 39 56 3467 7369 9709
3 Ho4Le7 /06 2010 2011 2012 2013 2014 2015 2016 2017
' Us Application (8] 0 0 9] (8] 0 9] 0
¢ Granted (0] o] 0 0 (0] o] 0 o]
:' 4 G04G9/00 2010 2011 2012 2013 2014 2015 2016 2017
( Application 3 2 4 7 17 37 45 64
X Granted 0 o) [o) 3 0 15 36 36
-
5 . Patent Activity Index Patent Intensity INVENTIVE ENERGY
O |PC Domain
=)
(4]
z IPC BM-PAI 2014 BM-PAI 2015 BM-PAI 2016 BM-PAI 2017 2014 2015 2016 2017 2014 2015 2016 2017
[
E G04B19/24 1.60 1.06 1.08 . 0.63 1.22 1.15 1.18 1.10 1.95 1.23 1.27 0.70
©0
E H04L29/08 (] 31.91 [ ] 17.96 [ ] 12.73 [ ] 9.97 2.96 3.50 3.82 4.03 94.59 62.84 | 48.64 40.16
)
(T
2 H04L67/06 1.00 1.00 1.00 1.00 0.30 0.30 0.30 0.30 0.30 0.30 0.30 0.30
v G04G9/00 O 9.02 O 5.76 O 4,18 O 3.48 0.90 1.25 1.52 1.72 8.15 7.17 6.35 5.97
Confidential © Crafitti Consulting Private Ltd. July 9, 2018 16




What Problem is identified/being solved ?

®,
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OBTAINING AND DISPLAYING
TIME-RELATED DATA ON AN ELECTRONIC
WATCH

CROSS-REFERENCES TO RELATED
APPLICATIONS

[0001] The present application claims the benefit of and
priority to U.S. Provisional Application. No. 62/171,952,
filed Jun. 5, 2015; and 1s related to commonly owned U.S.
Provisional Application No. 62/171,978, filed Jun. 5, 2015;
U.S. Provisional Application No. 62/171,917, filed Jun. 5,
2015; and U.S. Provisional Application No. 62/129,835,
filed Mar. 7, 2015, the entire contents of which are incor-
porated herein by reference for all purposes.

BACKGROUND

[0002] People often view historical and future information
on a computer. Examples of historical information might be
the scores of a football game at the end of each quarter.
Examples of future information might be the weather fore-
cast for the next few days or for the next few hours.
Typically, such information would be provided in a list.
[0003] However, certain devices (e.g.. a watch) can have
a display screen of limited size, such that displaying a list of
historical and/or future information is not practical. But, it
still desirable for a user of such small devices to conve-
niently obtain such information.

CRAFITTI

crafting innovation together

BRIEF SUMMARY

[0004] Embodiments of the present invention can allow a
user of a watch device to conveniently view historical and/or
future information. A user can use an input device to select
times other than the current time. e.g., by activating a time
travel mode. Information in a particular window of the
watch device can change in accordance with selections of
other times. The current information can be replaced by the
historical and/or future information. The information can be
displayed as a complication in a style window of a watch
face of the watch device. Data records can be stored for time
other than a current time (e.g., as historical and/or future
information). After a mode of operation (e.g., time travel
mode) 1s entered. a data record corresponding to a selected
time can be retrieved and displayed in a window of the
watch.

[0005] Other embodiments are directed to systems, por-
table consumer devices, and computer readable media asso-
ciated with methods described herein.

[0006] A better understanding of the nature and advan-
tages of embodiments of the present invention may be
gained with reference to the following detailed description
and the accompanying drawings.

Confidential
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TERMS

[0020] A watch (or watch device or electronic watch)
corresponds to any device that displays time. An example is
a wristwatch or a pocket watch. A watch can have configu-
rable watch faces.

[0021] A *watch face” corresponds to a particular layout
for displaying a time and any complications. A device may
have multiple watch faces defined for use. A “watch face™
may be defined with time displaved in a particular manner,
and include one or more “style windows.”

[0022] A “complication” is an item on a watch face that
does not tell time, such as date, weather, atmospheric
pressure, calendar information, etc. A particular complica-
tion corresponds to a particular application running on the
device displaying the watch face. A complication can be
displayed within a particular “style window™ of a watch
tace. A “'style window™ can correspond to a part of a watch
face that 1s designated to display a complication. In some
embodiments, a user can configure a watch face by deter-
mining which data (e.g.. by selecting a watch application) is
to be displayed in a particular style window.

[0023] “Templates™ can be defined for *“style windows.” A
style window can have one or more templates, with each
template specifying data to be displayed in a different
manner. Different data can also be displayed, or the same
data, but displayed in a different manner.

v

0.

- crafting innovation together

[0024] A “companion” (or companion device) can corre-
spond to any device that communicates with the watch. As
examples a companion can correspond to a phone, a tablet,
or a laptop computer, A companion can also be a server
computer when the watch can communicate with a network.
A “watch application” on the watch can have a correspond-
ing “companion application” on the companion. For
example, a new application on the companion can have a
watch version on the watch, and the companion application
can communicate with the watch application, e.g., via a
“companion extension” that is part of the companion appli-
cation,

[0025] A “complication controller” for a companion appli-
cation can control a sending of updated complication data to
the watch. The complication controller can be included in an
extension of the companion application, where the extension
enables communication on the watch.

[0026] A “travel time™ refers to a past or future time that
is selected by a user. The travel time would be different than
a current time, and historical/future data corresponding to a
selected travel time can be retrieved from memory of the
watch to display to the vser.

Confidential
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SYSTEM OPERATOR (69 Wi ndo@es)
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L
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SUPERSYSTEM

SYSTEM

SUBSYSTEM

PAST PRESENT FUTURE
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SYSTEM OPERATOR (069
pen display user, papérlte '
' location,
SUPERSYSTEM | M shop, user desk, chair,
preparing light, wear effects
to write environment of environment
assemble, _ storing effect
SYSTEM | packideliver, pen being re-filling,
6t he |piURyepare used to wear factors,
to write write disposa|
E fact component re-usability,
o qunté_a%ur? parts, ink recyclability
c SUBSYSTEM | of Indiv u? flowing of component
= components through nib parts
E PAST PRESENT FUTURE
a0 Bef or e ¢ wrPersonwrigng After 0
z begins has finished

9 Windows — is a tool to come out of Psychological Inertia

Due to mind-fixation

in Time and Space




Can you Formulate the Problem

crafting innovation together

®,
)

CRAFITTI

Problem from the patent

crafting innovation together

Formulate the
problem you want to
solve (expand the
problem from the
Patent)

Confidential © Crafitti Consulting Private Ltd.
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Problems Opportunities Needs (PONS) ‘.
®

crafting innovation together

(copyright @rafitti) .
crafting innovation together CRAFITTI
e NEED e OPPORTUNITY
— Basic needs (human) — A situation that presents itself
— Functional (utility) Uz od¥AZBS FTNBY afF
— Emotional ?%Y§AVSSRS Yy Rk
L OSUUSNI 2NJ Y2Z2NB
— Aspirations : :
: — It can be created in a dynamic
— Desires

situation

— It can have timeliness to it
(window of opportunity)

— It may have strategic,
operational or tactical levels

S

e PROBLEMS

— To meet the Need and Captu@portunities there may be
problems

— Routine Non-Routinez A ¥ @ S ypiohlems ¢

— Value (arbitrary,
personal, Variable,
cultural, range of
possibilities)

Confidential © Crafitti Consulting Private Ltd. July 9, 2018 22



® Routine problems — All

s, Critical Stepso a
solution are known —

Standardized/Automate

SOLUTION (S) "
R\

" Non-Routine
problems — If at

least one Critical
- Stepto a solution
' is unknown —

CRITICAL STEPS — A

step is critical if the

solver can not solve
the problem without
that step i&"

: .. PROBLEM
Inventive Problem — If at least one Critical

StepAND the Solution is Unknown-

crafting

Confident uly 9, 2018 23




Contradiction

O Strong Vs Heavy Y
CRAFITTI

innovation together

crafting

Inventive problem i
How can | make the
Table Strong and Yet ~ and make the table

NOT make it Heavy

crafting innovation together

A One way to
Table Strong is to

keep on adding more
material to It.

BUT

A More mater
Increase the weight i

heavy

Confidential
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Formulate your
problem as a
Contradiction

2 What system
parameter you are
trying to improve?

What system
parameter
 degrade

fting innovation toge

Can you Map the problem to system parameters? ‘0

2 )

o
crafting innovation tnogathar CRAFII Il

1 - Weight of moving object

2 - Weight of stationary object

3 - Length of moving object

4 - Length of stationary object

5 - Area of moving cbject

6 - Area of stationary object

7 - Volume of moving object

8 - Volume of stationary cbject

9 - Speed

10 - Force

11 - Tension, pressure

12 - Shape

13 - Stability of object

14 - Strength

15 - Durability of moving object
16 - Durability of stationary cbject
17 - Temperature

18 - Brightness

19 - Energy spent by moving object
20 - Energy spent by stationary object
21 - Power

22 - Waste of energy

23 - Waste of substance

24 - Loss of information

25 - Waste of time

26 - Amount of substance

27 - Reliability

28 - Accuracy of measurement
29 - Accuracy of manufacturing
30 - Harmful factors acting on object
31 - Harmful side effects

32 - Manufacturability

33 - Convenience of use

34 - Repairability

35 - Adaptability

36 - Complexity of device

37 - Complexity of control

38 - Level of automation

39 - Productivity

Confidential

© Crafitti Consulting Private Ltd.
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Elements and Principles in the Contradiction Matrix ‘Q

o “\
/ '
1. Segmentation 21. Skipping . _
Parametethat gets worse 2. Extraction 22, 6Bl essing i
3. Local Quality 23. Feedback
(@p)] 4. Asymmetry 24. Intermediary
/ ) 5. Combination ;2 2?)';?512”%
- — . . .
6. Universalit -
Parameter to ETOZrSgy Weight | Power 9 7 6N Z sted Dol @7- Cheap/Short Living
iTlpI’OVG QO 8. Counterweight 28. Mechanlc_:s Substitution .
Speed cC 9. Prior Counter-Action 29. Pneumatics and Hydraulics
\ " — 10. Pri ; 30. Flexible Shells/Thin Films
40 26 (- . Prior Action )
Strength > 11. Prior Cushionin 31. Porous Materials
271 D— L 32. Colour Changes
12. Equipotentiality : ¥ ng
Pressure (@) 13. 6The Ot her \/\?a?'y Oﬁqp%nﬂltxéf) .
q_ 14. Spheroidality 34.” Discarding and Recovering
15. Dynamics 35. Parameter Changes
! 16. Partial or Excessive Action 36. Phase Transitions
17. Another Dimension 37. Thermal E.xpanS|on
= 18. Mechanical Vibration gg it;?tngtgé':;?;’e
_g: 1~tH I 19. Periodic Action . : .
£ontradiction Matrix Elements 20 oot of tseful Action || 40- Composite Materials

1. Weight of moving object 14. Strength 27. Reliability
2. Weight of stationary object  15. Duration of action moving object 28. Accuracy of measurement
3. Length of moving object 16. Duration of action stationary object 29. Accuracy of manufacturing
4. Length of stationary object 17. Temperature 30. Object affected harmful effects
5. Area of moving object 18. Brightness 31. Object generated side effects
6. Area of stationary object 19. Use of energy by moving object 32. Manufacturability
7. Volume of moving object 20. Use of energy by stationary object 33. Convenience of use
8. Wolume of stationary object 21. Power 34. Repairability
9. Speed 22. Waste of energy 35. Adaptability
10. Force 23. Waste of substance 36. Complexity of device
11. Tension, pressure 24. Loss of information 37. Complexity of control
12. Shape 25. Waste of time + 38. Level of automation

13. Stability of object 26. Amount of substance 39. Productivity



Typology of problems

2 )

L
crafting innovation together CRAFITTI

e Contradictions between objectives and means
(or wishes and opportunities). For example, "I World has<solved
want to do X (or achieve Y) but have no means
of (or opportunity for) doing so (or don't know
how)". Altshuller called such contradictions e 39x39=1521-39=1482

administrative Technical Contradictions

e Contradictions between parameters of a Using 40 Inventive Principles
technology (called technical contradictions).

e |ncompatible (and often opposite) physical

requirements to a physical entity (object, e 39Physical Contradictions —
action, process, etc). These contradictions are Using Separation Principles
called physical.

Recent addition (By Karasik) “expected
outcome of X was Y but it resulted in Z”
investigator's contradictions

crafting innovation together
°

Ref: Contradictions Between Expectations/Anticipations and Results/Reality

Y. B.Karasik, http://www3.sympatico.ca/karasik/on_a_new_type_of contradictions_in_triz.html )18 27



Formulate your
problem

2 What system
parameter you are
trying to improve?

What system
parameter
 degrade

fting innovation toge

Can you Map the problem to system parameters? ‘0

2 )

o
crafting innovation tnogathar CRAFII Il

1 - Weight of moving object

2 - Weight of stationary object

3 - Length of moving object

4 - Length of stationary object

5 - Area of moving cbject

6 - Area of stationary object

7 - Volume of moving object

8 - Volume of stationary cbject

9 - Speed

10 - Force

11 - Tension, pressure

12 - Shape

13 - Stability of object

14 - Strength

15 - Durability of moving object
16 - Durability of stationary cbject
17 - Temperature

18 - Brightness

19 - Energy spent by moving object
20 - Energy spent by stationary object
21 - Power

22 - Waste of energy

23 - Waste of substance

24 - Loss of information

25 - Waste of time

26 - Amount of substance

27 - Reliability

28 - Accuracy of measurement
29 - Accuracy of manufacturing
30 - Harmful factors acting on object
31 - Harmful side effects

32 - Manufacturability

33 - Convenience of use

34 - Repairability

35 - Adaptability

36 - Complexity of device

37 - Complexity of control

38 - Level of automation

39 - Productivity

Confidential
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crafting innovation to

TRIZ - 5 Levels of Invention ‘.

Level 5 (<0.3%)

Level 4 (< 4%)

Level 3 (19%)

EEPAGSY

Level 1 (32%)

* Pioneering Invention — based on newly discovered phenomenon
* Pushing existing technology to a higher level
* Revolutionary

Strong
* New System Developed Inventions —
* Interdisciplinary solutions Level 3 to

* Replacing old technology with New

Level 5

* Radical change or elimination of one principal system component
* One Engineering Discipline
* Resolution of a physical contradiction

* 5light Modification of the system
* Knowledge from different areas within the industry
* Resolution of a technical contradiction

77% of inventions

simple
* A simple improvement emana‘l’_e from a Sptem
* Knowledge within the trade impro\/ement of a SV
* No system conflicts are resolved parameter or S\lght

n of the system

modificatio

Confidential
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US20160357151A1: Obtaining and displaying time-."
related data on an electronic watch /- )

crafting innovation together

[ 4
crafting innovation together CRAFITTI

e Problem Addressed in the Patentb view various information (historical
and future) over a small display screen such as a wearable watch.

e Solution DisclosedProviding the watch device with a small screen to
display the historical and/or future information. The information can be
displayed as a complication in a style window of a watch face of the watch
device. A time travel mode allows a user to fast forward through
complication data based on time. For each new selected time, the
complication can display information for that time.

e Technical Contradictionmproving Parameter 33. (Convenience of Use) Vs
Worsening parameter 24. (Loss of Information)

e Physical ContradictionVarious discrete chunks of information in the
wearable device should be displayed and should not be displayed as they
clutter the available display space

e Use of Any TRIZ Principl&d Preliminary Action; 27 Cheap Disposable

Confidential © Crafitti Consulting Private Limited 30



Theory of “Inventive-Problem” Solving Q.

(TRIZ)

crafting innovation together

Tools for
development of
Conceptual Design

S

)

Definition of : Inventive
Problem, Levels/Strengths of

Inventions, Tool, Object, Action, Identification and

Function, TS, Su-Field
Interactions

crafting innovation together CRAFITTI

Tools for

development of
Next-Gen
technologies

Lawsof Technological
System (T3 evolution
Success

— |

Analysis of
y . 8 Laws of TS
Patents/Inventions from ,
Evolution
the 1st to 4th Waves of

Innovation

/

Cardinal Law -
|deality

Confidential

© Crafitti Consulting Private Ltd.
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INVENT STRONG - FRAMEWORK @ o
L \
e _ crafting innovation together QFiTTI
AChanges in the System
D s Hierarchy —
A\ New/alternative
v | " operating principles of
the system
:  pathstoIDEALITYe  AlLaws of System

on

ovat

_ Laws of System Evolution

£ \Evolution / I Resolving System
Contradiction

How to Invent Strong; A Framework ..

https://triz-journal.com/invent- I Moving along th? laws
strong-framework/ of system evolution

c

Confidential 32



TRIZ LAWS OF SYSTEM ﬁVOLUTION “
Paths to IDEALITY  » | 5 Law offraneion ¢
d \// . Law oriransition to

L " : g innov. mjcro-level
. Law ofincreasing > Increasing
_/ Degree of Ideality- / fragmentation
2. Law ofNon-uniform Increasing Ratie>
evolution of subsystems -> | | Benefits/Harm (cost) 6. Law ofCompleteness

Leads to System Conflicts -> Gradual Elimination

l of Human Component
A Technical 7. Law ofShortening of
Contradictions ' 3 | aw of Energy Flow Path->
A Physical v Reduction in
. . Transition to Enerav/Info
E Contradictions | 4 pigher 4. Law of gayrio
) A Administrative Level system | Increasing transformation stages
= Contradictions | | _> from dynamism 8. Law ofincreasing
S - simple to (flexibility) controllability ->
5 A Inventive Principles more -> More Evolution of controlled
< A \g.e.pa.raltlon complex agarp])table © interactions of system
£ rinciples change elements
Trial and Error ‘ 9. Law ofHarmonization of rhythms> Synchronization of

natural frequencies of elements

Confidential 33



Theory of “Inventive-Problem” Solving — ‘.
Laws for 5th and 6t" Wave of Innovation &' )

FITTI

crafting innovation together

e No New TRIZ Law has been proposed till 2012, although Lines of evolution
have been rechristened as Trends (Mainly by Darrell Mann)

The 40 Law of TFRIZ

Law ofincreasing Intelligencef
Technical Systems

Very clearly visible in the software basdéra
of technical systems that we are in!

: http://aitriz.org/triz-articles/inside-triz/596-law-of-increasing-intelligence-of-
technical-systems

rrafting innovation together
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The 10" Law of TTRIZ LN

! Very clearly visible in the software basdéra

Law oflncreasing

echnical Systems

of technical systems that we are in!

Intelligenceof

crafting innovation together

Co

|Transhuman
Systems ?

- * SMART
| SYSTEMS
SYSTEMS

http://aitriz.org/triz-articles/inside-triz/596-law-of-increasing-intelligence-of-
technical-systems



EVOLUTION OF SYSTEM
INTELLIGENCE

Intelligence

INFORMATION

SPACE TIME ENERGY MATTER

MIND
POWER (TCP)

SUPER CONSCIOUSNESS

THOUGHT CONSCIOUSNESS

GLOBAL
INTELLIGENCE

|

TRANSHUMAN ]

INFORMATION (STEMI)

GENIUS
SYSTEMS

SYSTEMS

J

[

[ BRILLIANT
SYSTEMS
SPACE TIME ENERGY i
MATTER (STEM) SMART ]
SYSTEMS
GUIDED
[ SYSTEMS
DUMB
SYSTEMS ] 2012

FUNDAMENTALS
* SPACE-TIME

* ENERGY-MATTER
* INFORMATION
* MIND

Time




Architecture of
DECISIONS,

= =
Systems — 9 — LEARNING Q9 _ IDEAS
] , GENIUS <= T =
ncreasing sysTEM [
. O e ﬁ
Intelligence T X STRUCTWRE £ £ INVENTIONS
z  DECISIONS, MAIN USEFUL
O _ LEARNING O _ FUNCTION
BRILLIANT [ <<
SYSTEM % E sysTEM B = SECONDARY
O
= 5 STRUCTURE | £ 2 FUNCTION(S)
= OTHER
svarT [ z EJ?\III\CJTLIJ{S]IIEHFUL SYSTEMS
= =
SYSTEM S 2 =2 CONTEXT
GUIDED [Ewieuay x o SECONDARY
SVl = < STRUCTURE = E FUNCTION(S) USER (S)
z W z =
ENVIRONMENT
DUMB MAIN USEFUL
SYSTEM FUNCTION
s Z‘ R Intelligenceof Things

STRUCTURE FUNCTION(S)



Action

\ J

Function Y

Function :Cleaning
Tool: Bristles

Tool

(Damaging Gums,
Cant Brush every
teeth with same

reach)

Present

Harmful Action

Absent

_ Object:Teeth

:g ACtlon: BrUShIng Absent |Inadequate Adequate
= Operating Principle: Useful Acton

< Friction Action Matrix

> Classical TRIZ suggests focusing on Mini

= problems first (that is resolving contradictions
wthe existing systenihen thinking of new system
l.g design with same operating principle or creating
5 new systems with new operating principles.

TS1#t - 4" Wave ofIlnnovation( (Classical TR‘Z) .‘0

L
crafting innovation together CRAFITTI

System:Tooth Brush
25 Potential Operating

Principlesfor Cleaning

Desorption Redox Reactions

Acoustic Cavitatior Hydrodynamic
Acoustic Vibration Cavitation

Cavitation Laser Gettering
Combustion Ultrasonic Oscillation
Jet Erosion Friction

Spark Erosion Cryolysis
Electrochemical  PhoteOxidation

Erosion OptohydraulicEffect
Electron Impact ~ Explosion |
Desorption Thermadestruction
Laser Evaporation Dissolution

lonic Action Mechanical
Radioactivity Action/Brushes

Confidential © Crafitti Consulting Private Ltd. July 9, E|Eth0|ySIS



INVENT STRONG - FRAMEWORK @ o
L \
e _ crafting innovation together QFiTTI
AChanges in the System
D s Hierarchy —
A\ New/alternative
v | " operating principles of
the system
:  pathstoIDEALITYe  AlLaws of System

on

ovat

_ Laws of System Evolution

£ \Evolution / I Resolving System
Contradiction

How to Invent Strong; A Framework ..

https://triz-journal.com/invent- I Moving along th? laws
strong-framework/ of system evolution

c
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INVENT STRONG - FRAMEWORK ®.

Super System

O )

crafting innovation together CRAFiTTl
e = A Changes in the System Hierarchy
m — New/alternative operating
principles of the system
Changes in SuperSystem Changes in System [Changes in SubSystem
System Removed Function Subsystem Changed
5 Remains Substantially COMPORem Lhanged
go Systems Merged Subsystem Removed Component Removed
-§ System Imedface Changed Subsystem Added Component Added
E Subsystems merged
S New System Interfoces Created |Subsystom divided i ol e
5 New subsystem interface
created

Confidential

40




crafting innovation together

Black Box Model of a technical system o=
crafting innovation together CRAFiTTI
Material (M)
Energy (E)y— SYSTEM - Energy (E*)
| Material (M*)
Signal (S)~ Signal (S*)

(Reorganizesiknergy Matter Informatiom Spacetime

Internal structure, energy and
information, management and
control

Confidential © Crafitti Consulting Private Ltd. July 9, 2018 41



crafting innovation together

TRIZ IN MACHINE,

IN FORMATION AN D M I N D m APPS GEAR TECH CREATIVE MONEY INSIGHTS LAUNCH WORLD  DISTRACT  DFFERS |
ERAS Your next car will need a firewall
Q by MARTIN BRYANT — 3 days ago in GADGETS
INFORMATION ERA TRIZ
s &
A Technical System Exists " e
MA e O
to process and actuate || S e ey S o
MACHINE ERA TRIZ information to perform
underlying functions
* ATechnical System
Exists to performa Ideal System -Evolution’s
function objective is to attain Inform atIOn Era
perfectinformationto
+ Ideal System - perform needed system C M aCh Ine Wlth
Evolution’s objective functions

is to attain that SOftware |

function without cost
or harm or resources

Confidential © Crafitti Consulting Private Ltd. July 9, 2018 42



EVOLUTION OF TECHNICAL SYSTEMS IN THREE ERAS — FROM
MACHINE TO MIND

MIND ERA

A Technical System Exists to process and actuate ideas to perform
underlying functions

Ideal System -Evolution’s objective is to generate and actuate
perfectideas to perform needed system functions in real time

INFORMATION ERA

A Technical System Exists to process and actuate informationto
perform underlying functions

Ideal System -Evolution’s objective is to attain perfectinformationto
perform needed system functions

MACHINE ERA

-
=
>
Ll
—
o.
=
O
O
kil
O
=
Ll
9
—
—
Lul
[
=

* A Technical System Exists to perform a function
* Ideal System -Evolution’s objective is to attain that function without cost or
harm or resources




TS - 6" Wave of Ilnnovation( (Guided/
Smant/Brilliant TeethCleanipng \System )

~rafting innovation together

Crafitti's SYSTEM FUNCTION INTERACTION TOOL

CRAFITTI

/T NI T Qystamkunciion)

Functions -> Cleaning
Operating principles -> Friction Ultrasound waves lonic action
40|Data store capacity Existing Competition DontKnow I t t- T | f
€ 41|Persistence of data WhiteSpace Competition DontKnow n e raC I O n OO O r
2 42|internal information awareness WhiteSpace Competition DontKnow T f m t.
w“
_“E 43|External Data acquisition WhiteSpace WhiteSpace WhiteSpace ran S Or a‘ IO n
- 44|External information awareness WhiteSpace WhiteSpace WhiteSpace . I I . .
=2 m
] 45|#Control options (external) WhiteSpace WhiteSpace WhiteSpace S art/B rl Iant/G e n I US
46|#Control options (internal) WhiteSpace WhiteSpace WhiteSpace
47|#Command options WhiteSpace WhiteSpace WhiteSpace \ Syste m S /
48 |Precision control WhiteSpace Existing WhiteSpace
T = 49|Information accuracy WhiteSpace - -
:g g _ 50|Timeliness of information WhiteSpace (" Ch0|ce5 - approprlate
=
% E E 51|Reliability of information Existing Mem Or\/ + Ope ratin Pr| nCi |e run
g eS - - P g P
§ 8 ¢ 52|Knowledge (internal) WhiteSpace Sensor + ) .
E w2 53|knowledge (knowledge) WhiteSpace c ) tlme) based on ObJect
wEE 54|Data Processing capacity WhiteSpace om utln .
£ o o p g
g E’_ 55|information processing capacity WhiteSpace\ \_ CharaCterIStlcs and context
o Selection an appropriate (predefined)
56|choice amongs available choices Existing Teeth Cleaning System with "%
= 57|New Data creation WhiteSpace Multi-Operating Principles _ o Vfé/ ¢O
E £ 58|New |nf9rmat|on crea.tlon : WhiteSpace FI‘iCtiOIl, Ultrasound waves and g‘)o GA )
g E computing and selecting optimal Toni i 6 )
% p 59|choice from the available choices WhiteSpace onic action {Q \éf
E :g selecting multiple criteria as per the (}3 6
5 _E 60|situation for selection WhiteSpace -
o T 61|Continuous Learning from data WhiteSpace -
8
% g 62|Continuous Learning from information |WhiteSpace WhiteSpace WhiteSpace
iz E create specific variations on the basic
%’ E 63|function WhiteSpace WhiteSpace WhiteSpace .
@ = 64 |select the approriate variation WhiteSpace WhiteSpace WhiteSpace
Confidential © Crafitti Consulting Private Ltd. July 9, 2018 44



TS - 6" Wave of Ilnnovation( (Guided/
Smant/Brilliant TeethCleanipng \System )

crafting innovation together

Memory +
Sensor +
Computing

2

Choices — appropriate
Operating Principle (run
time) based on object
characteristics and context

|

Teeth Cleaning System with 'YO
Multi-Operating Principles — @ 'P@/ ¢é
Friction, Ultrasound waves and @, G @
Ionic action 6( % A
Q.
% %

A Hidden Resource in brushing
system (in all Mechanical
systems) is thdaily interaction
data that getsvasted This data
can lead to appropriate prediction
of health/status for each teeth
(potential cavities)

®,
2 )

CRAFITTI

crafting innovation together

71 NJ T QystamkuRction)
Interaction Tool for
Transformation
Smart/Brilliant/Genius

\_ Systems

J

Number of Root-Canal
surgeries and visits to
Dentists in your life time can
be reduced considerably !.

Crafitti's SYSTEM FUNCTION INTERACTION TOOL

Functions -> Cleaning

Operating principles -> Friction Ultrasound waves lonic action
-> 1 - " 65|creating ideas WhiteSpace WhiteSpace WhiteSpace
2045-> GeniusToothBrushes :
> that generate their own ideas
and Knowledge ! E
& 66|creating new knowledge WhiteSpace WhiteSpace WhiteSpace
Confidential © Crafitti Consulting Private Ltd. July 9, 2018 45



TechnicakbSystemsWave of Innovation Vs B-6" Wave of ‘ ®

Innovation (Classical MRIZ vsMOPS) /-"'\

crafting innovation together

crafting innovation together CRAFITTI

Action Classical TRIZ
model of a Function

Functlon
M(OP)ST Multi
P _ . ~  (Operating
M . Chomgs—apprppnate P . . I S f
Semory+ @ Operating Principle (run rlnCIp eS) yS ems
ensor . .
Computing time) b.asgd on object - Smart Watch 0]
characteristics and context -

\. ~/ Brilliant Watch and
Teeth Cleaning System with A .
Multi-OperatgingPrinciples— o '%/O% tO Genlus Wa.tCh
Friction, Ultrasound waves and ‘9% Gy 0\

Ionic action -~ %
%,
s ©°
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(o . . ” "
Black Box Model of a “System with a Mind ./-\

ether

L
crafting innovation together CRAFITTI

Material (M)

Energy (E)—

SYSTEM with a

IlMind"

Energy (E*)
Material (M*)

Signal (S)

Signal (S*)

(Reorganizesiknergy Matter Informatiom Spacetime

NnNnoavationn o

Internal structure, energy and
information, management and

control

crafting

Represent
information,
generate new
“knowledge”
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Stages on the Lines of System Intelligence

Lines of Evolution of TS with increasing
Algorithmic Intelligence

®
foon
~nArirr

LINE OF Il 1l v Vv VI VII VI
Sensing,
Detecti d Syst Syst f SOS
etec |ng an . . bR e Age of Perfect Sensing Machines
Recognizing Single system Multiple System |Parameters Systems (SOS) Parameters
(SDR) parameter Parameters Interactions parameters Interactions
Processing,
Computing, Age of Spiritual Machines
Knowing Data Information Beliefs Knowledge Wisdom Truth
Learning Age of
Heuristics (goal Unsuperwis |New Perfect
Learning Store Memory Assisted oriented) Supervised ed Meaning Learning
Context and
- Emotional
v
Context Stat:
f . . en e?( ate . Age of Leader-Machines
o Selecting Choices |Adaptive Adaptive
'gﬂ Storing Pre- Choice Evaluating (Data/Criteria Choice Choice
+ Choices defined Choices |Demarcation Choices Driven) Selection Selection
c
o Inductive and Discovering Proposing/Discov |ldeas/Imagina |Creating Creating Age of
P Concept Deductive Information/Kn |ering new tion/"whatif" |New New Inventive-
z Creation Clustering Connections owledge connections propositions |Knowledge |Concepts |Inventions Machines
c
E Expected/Pre
0 dicted/Believe
£ Intuition Feeling Emotion Belief Intuition d Behaviour Age of Intuitive Machines
-
L]
S
o Age of Cultured
. . . . . . . Machines
Collaboration Micro-Organisms |(Insects Fishes Birds Animals Humans Politics Culture
Confidential 48 July 9, 2018 ©
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System capability enabling parameters for next stages of evolution on
Law of System Intelligence
(More than the contradictionc we propose that these parameters need

tO be incorporated for eaCh Stcar'gfg)ng innovation together CRAFiTTI

Increasing intelligence of technical systems

Smart Systems (guided

Brilliant Systems
(Smart systems with

UnGuided (Dumb) systems that are very learning and decision Transhuma
Systems Guided system efficient/fast) making) Genius Systems n Systems
39 classical TRIZ parameters Data store capacity Precision control MNew Data creation creating ideas
Persistence of data Information accuracy MNew information creation |creating new knowledge
computing and selecting
optimal choice from the
internal information awareness |Timeliness of information available choices
selecting multiple criteria
; as per the situation for
f External Data acquisition Reliability of information selection
':JD Continuous Learning from
o External information awareness |Knowledge (internal) data
: Continuous Learning from
o #Control options (external) knowledge (knowledge) information
- create specific variations on
: #Control options (internal) Data Processing capacity the basic function
g select the approriate
c #Command options information processing capacity |variation
;D Selection an appropriate
c (predefined) choice amongs
E available choices
©
S
)
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Your Ideas — Smart Watches to Brilliant '.

Watches '/‘ \

L
crafting innovation together CRAFITTI

crafting innovation together

Smart Watches

|
[ -
I
Brilliant PCK

Watches |
Learning

Choices

Concept Creation
I

Intuition
|

Collaboration
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Your Ideas — Brilliant Watch to Genius Watch

crafting innovation together

Brilliant Watches

2 )

L
crafting innovation together CRAFITTI

[

I
Genius PCK
Watches I
Learning

Choices
Concept Creation

Intuition
|

Collaboration

Confidential
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| About Crafitti ‘ =~

Navneet Bhushan and Amit Kumar

0 Mishra
10 years Navneet.bhushan@crafitti.com,
amit.Mishra@crafitti.com
8 °
2 01 gether in the +91 9902766961
Ik 10 .
ve of www.crafitti.com

Crafitti offers active collaboration tccraft ideas
in multiple innovation contexts.

CRAFITTI: Your Global Innovation and IP Think Tank
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®,
o)

afting i n togethe CRAFITT'

Evolvmg TRIZ

1. System Capabillity Enabling
ParameterSwnat can be done with the

data/information?/ What data/information is
needed to enable specific actions
automatically?)

together

ation

crafti
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System capability enabling parameters for next stages of evolution on
Law of System Intelligence
(More than the contradictionc we propose that these parameters need

tO be incorporated for eaCh Stcar'gfg)ng innovation together CRAFiTTI

Increasing intelligence of technical systems

Smart Systems (guided

Brilliant Systems
(Smart systems with

UnGuided (Dumb) systems that are very learning and decision Transhuma
Systems Guided system efficient/fast) making) Genius Systems n Systems
39 classical TRIZ parameters Data store capacity Precision control MNew Data creation creating ideas
Persistence of data Information accuracy MNew information creation |creating new knowledge
computing and selecting
optimal choice from the
internal information awareness |Timeliness of information available choices
selecting multiple criteria
; as per the situation for
f External Data acquisition Reliability of information selection
':JD Continuous Learning from
o External information awareness |Knowledge (internal) data
: Continuous Learning from
o #Control options (external) knowledge (knowledge) information
- create specific variations on
: #Control options (internal) Data Processing capacity the basic function
g select the approriate
c #Command options information processing capacity |variation
;D Selection an appropriate
c (predefined) choice amongs
E available choices
©
S
)
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Evolving TRIZ

2. Discovering New Laws of

Evolution (Laws of Nano levels, Quantum

Computing, Hypersonic, Systems and Synthetic
Biology, Artificial Photosynthesigtc) need to
be discovered and fed back into evolution of
TRIZ
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The 10" Law of TTRIZ LN

! Very clearly visible in the software basdéra

Law oflncreasing

echnical Systems

of technical systems that we are in!

Intelligenceof

crafting innovation together

Co

|Transhuman
Systems ?

- * SMART
| SYSTEMS
SYSTEMS

http://aitriz.org/triz-articles/inside-triz/596-law-of-increasing-intelligence-of-
technical-systems



Innovation Is not about @,




Artful Makin }-}

ccccccc g innovation together

r you have no
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eprint T0 tel
bc:\:tgi\ what fo do. YO

L must work artfully.
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SOUL- ALVIS-
CRAFT -

The Innovation
System
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An Integrated Approacty ALVIS THINKING .'/—‘\

o~ Mhing innovation together CRAFITTI

Value: |ninKin

(i . 3
Logical Inventive
Thinking Thinking
(Informal and
Formal Reasoning) <
|
4 Analytical B S o
3 [ hinking(pivide | '\l—lhl* J’
: complexity into < NRKING
w0 multiple solvable \—
2 problems )
g <
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crafting innovation together

CLASSICAL

Integrated Thinkingg Analytical
Logical Value Inventive Systems

THE ALVIS

REDUCTIONISM

Analysis Determinism,
Dualism, Correspondence VS
theory of knowledge,

Learning, Discovery, Design,
Evolutionary, Experimental,
Integrative, Holistic, Non
linear, Natural

Rationality, Artificial
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Crafitti’s Framework for Innovation ®

I crafting innovation together C/RA.FiTTI
1. EXPLORE

SEE OBSERVE UNDERSTAND AND LIVE
— Reach to the SQUIof a System

D

2. IDEATE

INVOKE — ALVIS IN YOU — Analytical Logical
Value Inventive and Systems Thinking

3‘ C S & -
]
‘éj‘.o ‘02 _.g 7‘:.: &

CRAFT CHANGE - Connect, Relate,
Allow, Follow-Up, Turn-Around

R A

crafti

Confidential July 9, 2018



ANALYTICAL LOGICAL
CRAFTING NEW CHOICES \L

crafting innovation together

\/V\Craftmg innovatig VALUE INVENTIVE

SYSTEMS

EXPLORE IDEATE
INTEGRATED
REACH TO FIVE
THE SOUL OF \ DIMENSIONAL
THE SYSTEM THINKING

EMRPOWE
CRAFT THE CHANGE

Mm




Q.
An Integrated Approach — ALVIS THINKING
g PP .//—\

o~ Mhing innovation together CRAFITTI

crafting innovation together

Value: |ninKin

( : 3
Logical IRVENTIVE
Thinking I ATAKINC
(Informal and
Formal Reasoning) <
L
Analytical Y - —
Thinking(oivide [l b= Aty
complex problems S ALALUALE
into multiple N
solvable problems )
A
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Explore “Un-Common Sense and Uncommon ‘g

Non-Sense” "\

crafting innovation together

“RAFITTI
Sense
UN-COMMON SENSE COMMON SENSE
« SCIENTISTS « NORMALPEOPLE
* RESEARCHERS * EMPLOYEES
« THINKERS « COMMON MAN

Un-Common Common
UN-COMMON NON- COMMON NON-SENSE
SENSE
* POLITICIANS OF ALL

* ARTISTS SORTS

* WRITERS * ORGANIZATIONAL

* CREATORS POLITICAL

CHAMPIONS
Non-Sense * MANIPULATORS
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Soviet - Harvard lllusion
oLecturing Birds on flight
and thinking that the

lecture caused their skill
at flying 6Nassim Nicholas Taleb

Systems that
become stronger
under stress




SKIN IN THE GAME ( 2018) ./f'\

crafting innovation together CRAFITTI
Evolution

sl here Is no Evolution

without the Skin in the
GamesNassim Nicholas Taleb

Those who talk shold

do and only those who
do should talk
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Crafitti offers active collaboration tccraft ideas
in multiple innovation contexts.
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