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Outline of the talk COMPLEXICA

The time has come, the Walrus said,
To talk of many things:

Of shoes — and ships — and sealing-wax —
Of cabbages — and kings —

And why the sea is boiling hot —
And whether pigs have wings.

Lewis Carroll, Through the Looking-Glass
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Some thoughts on Al
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Artificial Intelligence... mimics nature
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Artificial Intelligence — Robotics
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Artificial Intelligence — Robotics
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Artificial Intelligence — Vision

OBJECT ID: AIRPLANE
0V/15/2014 135107
ACCURACY: 99.4%
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Artificial Intelligence — Natural Language Processing
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Artificial Intelligence — Cognition
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Artificial Intelligence Algorithmes...

Unsurprisingly, many Al algorithms are inspired by
nature and try to mimic natural processes...
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ion Algorithms...
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Intelligent answers are “evolved” rather than “computed”
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A couple of things
about myself
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Moving continents

_QuNINGRD { <z 7y

9 June 1982

Hunting grounds.

- Heslth resorts -
~ Seabeaches ~ Angling grounds
& water sportscentres + Former Naz: concenttion camps
= Winter sporls centres T Casties
# Equestizn centies @ Ppalaces

@ mermational porss @ ripoodiomes © Open-air thnographic museums

BRSO

...from IPI PAN (Warsaw) to the Victoria
University of Wellington (School of
Computer Science) © Can Stock Photo- csp1815600
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Moving continents (again)

30 June 1989

© Can Stock Photo - csp19919809

...from Victoria University of Wellington to
University of North Carolina at Charlotte
(for both: School of Computer Science)
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Business life

= Academic life (June 1982 — January 2013)

v Victoria University of Wellington, University of North Carolina -
Charlotte, Aarhus University, University of Adelaide, Polish
Academy of Sciences, Polish-Japanese Academy of Information
Technology
6 books, 17 edited books, many translations
almost 300 papers (almost 100 journal papers)
over 50,000 citations (Google Scholar), h-index 65

editorial boards, program committees, keynote talks
NSF, ARC, EU grants

= Business life (August 1999 — present)

NN XXX



e
COMPLEXICA

Double life
Academic life 2013
1982
R
999 Business life 2019

The talk...
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Business life — Overview

ANUTECH
1999-2005 ANTESH = @ NETEZZA - %

mm SolvelIT i
2005-2012 NER software -> SChnEeléf;ltﬁ:

2014 - Q > ?
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20 Years of Artificial Intelligence & Big Data Projects
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NUTECH
SOLUTIONS

1999 - 2004
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An interesting problem (2001)

" General Motors sells 1.2 million off-lease cars each year
on various auction sites.

= Each day, a remarketing team uses business intelligence
tools and reports to decide where to ship 4,000 — 7,000 off
lease cars.

= The problem is impacted by demand, depreciation,
transportation schedules, cost of capital, risk, changes in
market conditions, recent decisions, and the volume effect.



Car Distribution System

COMPLEXICA
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A Results

Better: Net lift of $S213/car
Cheaper: 23 people down to 2
Faster: Seconds not man-days

Data-driven decisions that are consistent
Predicted vs. actual comparisons
Closed loop for making improvement



Adaptive Business Intelligence  ““M~HEXCA
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Adaptive Business Intelligence

. ...how to combine
e i prediction, optimisation,
FY and close the loop to create
truly intelligent decision-
support systems...

Zbigniew Michalewicz
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Running a company

Matthew Michalewicz  Zbigniew Michalewicz

A N ...how to run a software
E’,t!.alillglli'#\'l company — based on true

story... ©

A guide for building a
business from rags to riches

“Your credibility in business is critical ... you will never be the winner
if you lose credibility with your suppliers, customers, and staff.”
~ Janine Allis, CEO and Founder, Boost Juice Bars
2004 Telstra Australian Business Woman of the Year
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Some price to pay for leading “double life”...

... the stress of running double life:
(1) being the Head of School of
Computer Science at the University
of North Carolina at Charlotte and
(2) the Chief Scientist at NuTech
Solutions at the same time was too
high...

22 November 2000
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Moving continents (third time)...

18 November 2004

AUSTRALIAN STATES
& TERRITORIES

iiii

BRISB )
GOLD COAST ®
byron bay _ @

oooooo

...from the University of North Carolina to
the University of Adelaide (both places: Q e
Schools of Computer Science)

itol
@ Tasmania Australian Capital Territory ‘é%custrclics.guide
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mm SolvelT

I=l software

2005 - 2012



Wine Supply Chain — 2009 COMALERICA

Processing

Storing

BOTTLING —
OPERATIONS

e

Harstn and
Transporting

Delivering

Crushing
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Intake Operations COMPLEXICA

File Edit Configuration Orderltem Scheduling Table Settings Reports Help
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31 BATEFAMH CHARDOMNMAY WHTY 12.96 40|Selection Crusher 2 Tue 12/02 13:00 Tue 14:00 ;I
32 MSWLBALR CHARDONMAY WHTY 12.86 6.4 3.37 148|Selection Crusher 2 Tue 12/02 17:00 Tue 21:00
33 |KARVINYD CHARDOMMAY WHTY 13.5/ 82 |Selection Crusher 4 Tue 1202 05:00 Tue 03:00
34 MSWLDELR CHARDONMAY WHTY 13.5 6.7 3.55 150|Selection Crusher 4 Tue 12/02 08:00 Tue 12:00
35 VICFARM CHARDONMAY WHTY 13.07 62 |Selection Crusher 4 Tue 12/02 12:00 Tue 14:00
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Tank Farm Operations COMALERICA

File ‘View Edit Optimization Table Tank Schedule Crush Op Note Settings Reports Help
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File Edit Table View OrderItem Optimisation Reports
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Intake Tank Farm Bottling
Operations Operations Operations
Local Optimisation: Global Optimisation:
What’s best for a What’s best for the

business silo entire business



Global maxima
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COMPLEXICA



From Mine to Port Operations COMBCEREA

Mine Port.
Mine Planning Stockpile Stockpile

Logistics Logistics

Processing




A thought from the past COMPLEXICA

“Problems require holistic treatment. They
cannot be treated effectively by decomposing
them analytically into separate problems to
which optimal solutions are sought.”

R. Ackoff, The Future of OR is Past, JORS, 1979.
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Global Optimisation

SolvelT Software was the first company to offer

“global solutions” for supply chain problems
(including what-ifs, optimisation)

So
Bil
Bl

velT Software won every mining tender:
iton Mitsubishi Alliance, Xstrata, Fortescue,

P Iron Ore, Hancock, PNC, QR, etc.
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31 August 2012

Schneider
ﬁ Ssﬁ,’%&ifg -> g Electric
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Late 2012 and early 2013



Real World Problems vs. Research... “©M~-=X1CA

Puzzle-based Learning Adaptive Business Intelligence

Global Optimisation sl Sk
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Partial Optimisation

Multi-component Problems

Constraint Handling Methods

oo ==es

e Explanatory Features

Time Horizons, Variability, and Risk
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Variability and “Risk”

Without considering variability, some decisions will
be “risker” than others

Quality +

A B Decision
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An article ©

Bonyadi, M.R., Michalewicz, Z., and Barone, L.,
Travelling Thief Problem: the first step in
transition from theoretical problems to realistic
problems, Proceedings of the 2013 |IEEE
Congress on Evolutionary Computation, Cancun,
Mexico, June 20 - 23, 2013.
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Travelling salesman problem

Given a list of cities and all costs of moving between
them, find a cycle that visits each city precisely once and
minimizes the total cost...

» Thousands of research
papers

» Many books
» Hundreds of algorithms
»\Very active research area



Knapsack problem COMPLEXICA

Given a list of items, each with a value V and a weight W,
select a number of items to maximize the total value but
not exceed the threshold weight (capacity).
Again:

» Thousands of research papers

» Many books

» Hundreds of algorithms

» Very active research area...



Travelling thief problem  ©©@M~EEXICA

Given a list of cities and items available in these cities, find a
cycle that visits each city precisely once, collect some items
available in these cities, to

(1) minimize the total cost of the travel, and
(2) maximize the value.

Note, that the cost of travel is a function of the current load...




Supervising students COMPLEXICA

“Look at the last section [of some paper], where there
were always some ‘open problems.” Pick one, and work on

it, until you are able to make a little progress. Then write
a paper of your own about your progress, and don’t
forget to include an ‘open problems’ section, where you
put in everything you were unable to do.”

Jeff Ullman, 2009



Supervising students COMPLEXICA

“Unfortunately this approach, still widely practiced today,
encourages mediocrity. [...] It almost guarantees that after a
while, the work is driven by what can be solved, rather than
what needs to be solved.”

“People write papers, and the papers get accepted because
they are reviewed by the people who wrote the papers being
improved incrementally, but the influence beyond the world of
paper-writing is minimal.”

Jeff Ullman, 2009



Some difficulties with publications...“™M~-=X1CA

“I would never accept application-oriented
paper in to my journal. Such papers are

more appropriate for magazines that
advertise cars.”

Editor-in-chief of a major journal, January 2013



Two essays COM 2 LEXICH

1. Michalewicz, Z., Quo Vadis, Evolutionary Computation?
On a growing gap between theory and practice, Springer
LNCS State-of-the-Art Survey, J. Liu, C. Alippi, B. Bouchon-
Meunier, G. Greenwood, H. Abbass (Editors), 2012.

2. Michalewicz, Z., The Emperor is Naked: Evolutionary
Algorithms for Real-World Applications, ACM Ubiquity,
November 2012, pp. 1 - 13.



Famous quote... S HEESALEA

“Do you want to spend the rest of your
life selling sugared water or do you
want a chance to change the world?”

Steve Jobs, 1984



January 2013 COMPLEXICA

January 2013:

e ...resigned from my position at the University of Adelaide
e ...resigned from all editorial boards

e ...resigned from all program committees

 ...and thought about changing my life...©

“What should | do with my life that started so nicely?”
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30 July 2014

0 J |
Ciane K

IAWARDS

Innovator of the Year
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Key question for any company

How to sell more, at a higher margin?
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The Problem...

How can IES.CHgEar | need “answers”

e have the r oduc
More ° answersw ='more pe%pl'%

What is our “cost to serve”?
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A Generating “Answers”

| need “answers”

Data

Here’s the answer

Decisions
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A What is “Larry”?

A collection of smart algorithms for:
Data capture, checking, cleaning
Data analysis
Prediction
Optimisation
Learning
Etc.

...configured to answer complex questions
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Applications

What-if Optimise sales structure
Simulator . and answer “what-if” questions
= _— i
COP = : ___  Optimise sales activities
= and “next best conversation”
Computational B i
Engine _ o
Laer, tflle Iti)qiz)gital OMS ~——  Optimise transactions
nalys s

== for revenue and margin
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Sales: Yesterday vs. Tomorrow

A sales rep is about to visit a small
Italian restaurant in the city area...
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Sales: Yesterday vs. Tomorrow

“Here are my
catalogues...”

T

- Seleclion ~
CHARDONNAY

R 1.189 - sHop Now -
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Sales: Yesterday vs. Tomorrow

SALES TREND g

casual dining... ", =
w Woodo Korean Barbecue AWilliges St/°rke
2014 [ 2015 ] 2016
2 $1,400,000
gout*® . $1,259,129
dotel Priceline Pharmacy Q s
1,200,000
ibis Styles Kingsgate MK Edu & Tour Vs
z $1,000,000 =
- Stop 121 % A
Saint & Rogue @ $800,000
-
s Mr Mason Melbourne Collins St/W'”'am| $600,000
Brim CC Japanese William St/Collins
Organic Cafe % $400,000
2! = e
ComEecieat=foy. \Om Collins St/Willian $200,000
Smoothme C ~
Superfood Bar Vue de monde $0 a o [ ] d Z
Chick-In X @ Fine dining restaurant Jan Feb Mar Sep Oct Nov
@ Cool Korean kitchen Oo\\“‘s with city views
for fried chicken Merchant u 2 3 0/
Q Italian reste o
a . with open k
Victorian Civil and Cloud Nine
Administrative... «_Clarion'Suites G
\ deﬁ\‘
P
@ Restaurant 1903 Delhi Streets S p e C I a | Offe r (J u St
Vibrant option for
creative Indian food @ Eass Kass Re&S1
) orean cuisine .
Holiday Inn {60) Japanese-style dis fo r yo u .
Melbourne on Flinders

Melbourne Aquarium B
CBD KEBABS

Nando's O @ Tokyo Maki - Melbourne

EM Qnicv Afra-Partuaiiecs

...you are one of 14 restaurants
in this area...

24 bottles of
Penfold’s Bin 389
for just $720...

ourne Central YHA
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Conclusions
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Motto

Knowledge that does not change behaviour is useless.

Yuval Noah Harari, Homo Deus
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Decision
Optimisation

Predictive Analytics /

What-if Scenarios

Analytics

Reporting
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Measuring Decisioh

Decision
Optimisation

Machine Predictive Analytics /
Learning What-if Scenarios

Analytics
Reporting
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Thank you...




