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Outline of the talk

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



Some thoughts on AI



Artificial Intelligence… mimics nature



Artificial Intelligence – Robotics 



Artificial Intelligence – Robotics 



Artificial Intelligence – Vision 



Artificial Intelligence – Natural Language Processing



Artificial Intelligence – Cognition 



Artificial Intelligence Algorithms…

Unsurprisingly, many AI algorithms are inspired by 

nature and try to mimic natural processes…





Artificial Evolution Algorithms…

Intelligent answers are “evolved” rather than “computed”





A couple of things 
about myself



Moving continents

9 June 1982

…from IPI PAN (Warsaw) to the Victoria 

University of Wellington (School of 

Computer Science)





Moving continents (again)

30 June 1989

…from Victoria University of Wellington to 

University of North Carolina at Charlotte 

(for both: School of Computer Science)



§ Academic life (June 1982 – January 2013)
ü Victoria University of Wellington, University of North Carolina -

Charlotte, Aarhus University, University of Adelaide, Polish 

Academy of Sciences, Polish-Japanese Academy of Information 

Technology

ü 6 books, 17 edited books, many translations

ü almost 300 papers (almost 100 journal papers)

ü over 50,000 citations (Google Scholar), h-index 65

ü editorial boards, program committees, keynote talks

ü NSF, ARC, EU grants

§ Business life (August 1999 – present)

Business life



Double life

Academic life

Business life

2013

1982

1999 2019

The talk…



Business life – Overview

1999 – 2005

2005 – 2012

2014 – ?



20 Years of Artificial Intelligence & Big Data Projects



1999 – 2004



§ 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.

An interesting problem (2001)



Car Distribution System



Results

Better: Net lift of $213/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



Business Intelligence
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Adaptive Business Intelligence

…how to combine 

prediction, optimisation, 

and close the loop to create 

truly intelligent decision-

support systems…



Running a company

…how to run a software 

company – based on true 

story… J



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



Moving continents (third time)…

18 November 2004

…from the University of North Carolina to

the University of Adelaide (both places: 

Schools of Computer Science)



2005 – 2012



Wine Supply Chain – 2009 
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A Solution



Intake Operations



Tank Farm Operations



Bottling Operations



Packaging

Tank Farm 

Operations

Intake

Global Optimisation

Bottling 

Operations

Intake 

Operations

Local Optimisation: 

What’s best for a 

business silo

Global Optimisation: 

What’s best for the 

entire business





From Mine to Port Operations

Mine Planning

Ore 

Processing

Mine 

Stockpile

Rail 

Logistics

Port 

Stockpile

Port 

Logistics



“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.

A thought from the past



• SolveIT Software was the first company to offer 
“global solutions” for supply chain problems 
(including what-ifs, optimisation)

• SolveIT Software won every mining tender: 
Billiton Mitsubishi Alliance, Xstrata, Fortescue, 
BHP Iron Ore, Hancock, PNC, QR, etc.

Global Optimisation



31 August 2012



Late 2012 and early 2013



Real World Problems vs. Research…

Constraint Handling Methods

Global Optimisation

Multi-component Problems

Adaptive Business Intelligence

Time Horizons, Variability, and Risk

Puzzle-based Learning

Partial Optimisation

Explanatory Features



Variability and “Risk”

Decision

Quality

A B

Without considering variability, some decisions will 

be “risker” than others



An article J

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. 



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…

Travelling salesman problem 

ØThousands of research 

papers

ØMany books

ØHundreds of algorithms

ØVery active research area



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:

Knapsack problem

Ø Thousands of research papers

Ø Many books

Ø Hundreds of algorithms

Ø Very active research area…



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…

Travelling thief problem 

A, F, G P, Q, R

M, N

K

B, H

D, F
J, S, T A, B

A, F, G

G, S



“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



“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

Supervising students



“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

Some difficulties with publications…



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. 

Two essays



Famous quote…

“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:

• … resigned from my position at the University of Adelaide

• … resigned from all editorial boards

• … resigned from all program committees

• …and thought about changing my life…J

“What should I do with my life that started so nicely?”

January 2013



30 July 2014



Key question for any company

How to sell more, at a higher margin?



Decision

Data

The Problem…

Requires people,                

tools, and time

How can we capture                            more 

margin? revenue?

What products should we offer?

What customers should we target?

How many sales reps do we need?

How can we get a better return on       

our promotional spend?

Do we have the right product mix?

What is our “cost to serve”?
More “answers” = more people

I need “answers”



Decisions

Data

I need “answers”

Generating “Answers”

Here’s the answer



What is “Larry”?

A collection of smart algorithms for:

Data capture, checking, cleaning

Data analysis

Prediction

Optimisation

Learning

Etc.

…configured to answer complex questions



Computational 
Engine

Larry, the Digital 
Analyst®

What-if 

Simulator

COP

OMS

Optimise sales structure

and answer “what-if” questions

Optimise sales activities

and “next best conversation”

Optimise transactions

for revenue and margin

Applications



Sales: Yesterday vs. Tomorrow

A sales rep is about to visit a small 

Italian restaurant in the city area…



Sales: Yesterday vs. Tomorrow

“Here are my 

catalogues…”



Sales: Yesterday vs. Tomorrow

Special offer (just 

for you: 
24 bottles of 

Penfold’s Bin 389 

for just $720…

Cabernet Shiraz

up 23%

…you are one of 14 restaurants

in this area…



Conclusions



Motto

Knowledge that does not change behaviour is useless.

Yuval Noah Harari, Homo Deus



Analytics

Reporting

Data

Decision

Optimisation

Predictive Analytics /

What-if Scenarios

Value



Decision
Measuring

Outcome

Machine

Learning

Decision

Optimisation

Predictive Analytics /

What-if Scenarios

Future

Past

Decision

Optimisation

Predictive Analytics /

What-if Scenarios

Analytics

Reporting

Data

Artificial 

Intelligence 

methods



Thank you…


