






IBM – Artificial Intelligence



State of AI Development



AI includes:
• Learning
• Reasoning
• Perceiving the environment
• Interacting with humans

Algorithms + Big data + Computing power

Where AI is:
• Web search
• Language translation
• Digital assistants 
• Image understanding
• Text understanding and generation

Artificial Intelligence today

Huge impact on all sectors:

• healthcare

• transportation,

• manufacturing,

• education

• …



Narrow AI

Emerging

Broad AI

Disruptive and 

Pervasive

General AI

Revolutionary

▼ We are here 2050 and beyond 3IBM	Research	AI	©	2018	IBM	Corporation

The evolution of AI



We’re at a Major Tipping Point for the Adoption of AI for Business

Businesses are now seeking to use AI broadly across their organizations to drive revenues, improve customer 
service, lower costs, and manage risk. According to our new Institute for Business Value study of 5,000 
executives, while 82% of businesses are eager to move ahead with AI adoption, 60% fear liability issues and 63% 
lack the in-house talent to confidently manage the technology

Not all AI is Created Equal: Enterprise v. Consumer AI

There are significant differences in business models, investment strategies and employee incentives 
between Consumer AI and Enterprise AI companies —advertising generated revenue v. revenue from the 
development, maintenance and support for the critical systems of the world.

With Enterprise AI Trust is an Imperative

IBM works hard to gain trust from our clients each and every day because we develop and deploy 
technology for the enterprises and organizations that run the most important systems on the planet: 
from transportation and financial services to healthcare and scientific discovery. Without trust, these 
organizations would not adopt, advance, and innovate with these new technologies. 



AI – impact on jobs
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IBM advocates for the net-positive impact AI will have on 
the global workforce by augmenting, not replacing, 
occupations and creating new economic and educational 
opportunities that benefit everyone.

Just as cars replaced horse-drawn wagons and email 
replaced fax machines, new technologies will change 
how we work.
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New technologies 
change the world –
and how we work.
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Significant new technologies have always 
created new kinds of jobs we couldn’t 
predict — electricity and the internet 
created entirely new industries, and we 
predict AI will do the same.

And new technologies have changed how 
everyone works, from the typewriter to the 
smartphone. AI will do the same — we will 
all need the skills to use analytics and 
artificial intelligence in our work.



New technology pummeled 
demand for bookkeepers, but 
the ranks of accountants and 
auditors have grown.

Source: Greg Ip, “We Survived Spreadsheets, and We’ll Survive AI,” Wall Street 
Journal August 2, 2017
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1979 
Visicalc

1983 
Lotus 1-2-3

1987 
Microsoft Excel for Windows

Technological transformation leads to occupational transformation 
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The New Collar Worker

Many of these jobs, in areas such as cloud 
computing, cybersecurity, and digital design, 
do not necessarily require a four-year degree. 

We must ensure workers have the skills they 
need for these “New Collar” jobs.

IBM is advocating for the future, investing in 
the next generation of New Collar workers, 
revolutionizing education, and training our 
employees for the AI Era.
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New Collar Jobs: 

• Cloud engineering and network 
development

• Data science & analytics

• Cyber threat detection

• Design for digital experiences
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Pathways in Technology Early College High Schools (P-TECH) 
are innovative public schools spanning grades 9 to 14 that 
bring together the best elements of high school, college and 
career.

P-TECH has grown from 1 school in 2011 to more than 100 
schools in 2018 and 200 schools in the coming years.

Within six years, students graduate with a no-cost associate 
degree in applied science, engineering, computers or other 
competitive STEM disciplines, along with the skills and 
knowledge they need to continue their studies or step easily 
into high-growth, “new collar” jobs. 





Artificial Intelligence

Ethics creates Trust
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Did anyone tamper 
with it?

Is it accountable?Is it fair? Is it easy to understand?

#21, #32, #93

#21, #32, #93

What does it take to trust a decision made by a machine?
“Trustworthy AI”

(Other than that it is 99 percent accurate)

Dec 2018 / © 2018 IBM Crporation
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FAIRNESS EXPLAINABILITY ROBUSTNESS ACCOUNTABILITYIBM



EU HLEG Ethics Guidelines for AI – Principles 

4 Ethical Principles based on fundamental rights 

Respect for 
human 

autonomy

Prevention of 
harm

Fairness Explicability
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Ethics in AI is a topic that every company is concerned 
about. Core to this is creating fair AI systems and also 
ensuring that AI systems are aligned to the values of 
humans. Creation of fair systems requires unbiased 
data and a spirit of diversity and inclusion and multi-
stakeholder engagement. 

We believe that AI has the ability to mitigate, rather 
than accelerate, our existing prejudices. 

Ethics, Diversity & Inclusion in AI
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The quest for unbiased AI

Dec 2018 / © 2018 IBM Corporation
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Discrimination becomes objectionable when it places 
certain privileged groups at systematic advantage and 
certain unprivileged groups at systematic disadvantage.

It is illegal in certain contexts (e.g., Equal Credit 
Opportunity, The Equal Pay Act, The Americans With 
Disabilities Act), but not well understood in others.

Unwanted bias in training data yields models that scale 
that bias,   including prejudice in labels and 
undersampling or oversampling, but bias can creep in 
due to incorrect model build, selection or deployment.

Unwanted bias and algorithmic 
fairness

Machine learning, by its very nature, is always a form 
of statistical discrimination.

Dec 2018 / © 2018 IBM Corporation
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AI Fairness 360

An extensible toolkit for detecting, understanding, and mitigating unwanted algorithmic bias
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Detect when AI is delivering unfair outcomes

Bias Detection and Mitigation

24IBM CONFIDENTIAL
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The Quest for “Explainable AI”

Dec 2018 / © 2018 IBM Corporation
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End users 
“Why did you recommend this treatment?”

Who: Physicians, judges, loan officers, teacher evaluators

Why: trust/confidence, insights

Affected users 
“Why was my loan denied?  How can I be approved?”  

Who: Patients, accused, loan applicants, teachers

Why: understanding of factors

Regulatory bodies 
“Prove that your system didn't discriminate.”  

Who: EU (GDPR), NYC Council, US Gov’t, etc.

Why: ensure fairness for constituents 

AI system builders/stakeholders 
“Is the system performing well? How can it be improved?“ 

Who: EU (GDPR), NYC Council, US Gov’t, etc.

Why: ensure or improve performance

One explanation does not fit all
Different stakeholders require explanations for different purposes and with 
different objectives, and explanations will have to be tailored to their needs.

Dec 2018 / © 2018 IBM Corporation
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Global, Post-Hoc
Improving Simple Models with Confidence 
Profiles 
NIPS 2018

Local, Post-Hoc
Explanations Based on the Missing: 
Towards Contrastive Explanations with 
Pertinent Negatives 
NIPS 2018

Global, Directly Interpretable 
Boolean Decision Rules via Column Generation
NIPS 2018

Variational Inference of Disentangled Latent 
Concepts from Unlabeled Observations
ICLR 2018

Interactive Model Visualization
Seq2Seq-Vis: A Visual Debugging Tool for 
Sequence-to-Sequence Models
IEEE VAST 2018

Our research focuses on tackling different ways to explain
Selected 2018 explainability innovations from IBM Research

Dec 2018 / © 2018 IBM Corporation
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The quest for safe and robust AI

Dec 2018 / © 2018 IBM Corporation
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IBM ART

Dec 2018 / © 2018 IBM Corporation



Dec 2018 / © 2018 IBM Corporation

• Most AI systems learn to perform a task from data 

– Positive and negative training examples (supervised learning)

– Feedback during the online use of the system (reinforcement learning, RL) 

– This allows humans to specify an objective without having to say how to achieve it, and AI to learn creative strategies that humans may not 
think of

• However, it also may bring AI to do unexpected and undesired actions 

• We must combine the creativity of AI with constraints, guidelines, or priorities derived from values, 
ethics, morals, business process, guidelines, laws, etc. 

– IBM Research explored two approaches, for RL and for preference-based AI systems

• But who decides the values? How do we make sure that they are the right values? How do we define 
values that consider all dimensions of the problem to be solved?

– Diversity and inclusion is key

Accountability - The quest for Value alignment
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https://arxiv.org/abs/1808.07261

Accountability - “Fact Sheets” for transparency

Dec 2018 / © 2018 IBM Corporation
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Luxembourg
Academy

in
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Artificial 
Intelligence

and
Software

Engineering 
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Do you, will you 

need Talents in

Data Science, AI

DevOps, Agile, ...

?



[Empirica 2015-2020]

Gap (main sce.) = 500 000 !
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Talent in EU 

Offer / Needs

http://www.eskills-lead.eu/fileadmin/LEAD/Working_Paper_-_Supply_demand_forecast_2015_a.pdf


[Guelfi 2019]
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mailto:contact@aise.academy


[Guelfi 2019]
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[Guelfi 2019]
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mailto:contact@aise.academy
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YOU 

need Talents in

Data Science, AI

DevOps, Agile, ...

!



Facing New Skills Demand
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You are/will be 

SEARCHING for

Talents in

Data Science, AI

DevOps, Agile, ...

!
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Recruitment Real Costs

● Hypothesis:

○ 80 k€ employee full cost

○ Time from job opening to 1st work day 

(4/11/16 weeks)

● Cost lines to consider

○ Productivity loss

○ Contractor cover

○ Company activities dislocation due to 

hiring time

○ Management time

○ Impact of higher/lower quality hires on 

salary and productivity

○ Attrition (half of new hires leave within 

the first twelve months)
[Quarsh 2018]

Approach Min. Average Max.

In-House Solution 

or Agency Led

Solution
58 k€ 180 k€ 230 k€

Recruitment 

Process 

Outsourcing
47 k€ 142 k€ 190 k€

Talent Warehousing

Outsourced 

Solution
26 k€ 80 k€ 103 k€

https://www.quarsh.com/blog/the-true-cost-of-recruitment/
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YOU need Talents ...

Let's build a solution

together

!



● Local Talent Factory

○ AISE Academy

■ online / onsite

○ Hiring, Reskilling, Upskilling

● Advantages
○ Secured

○ Tailored

○ Flexible

○ Durable

○ Profitable

49

Solution
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AISE Domains

● Artificial Intelligence
○ knowledge representation 

and reasoning, perception 

and computer vision, 

machine learning, neural 

networks, reasoning under 

uncertainty, natural  

language processing, 

robotics.

● Data Science
○ statistical methods for data 

analysis, predictive analytics, 

infrastructure and platforms for 

data science applications, data 

management and enterprise 

data infrastructure.
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AISE Domains

● Software Engineering
○ agile methods, requirements, 

testing, maintenance, quality, 

engineering professional 

practice, standards. 

● DevOps
○ continuity and automated support of 

planning, coding, testing, code 

review, integration, deployment, 

delivery, performance 

measurement, monitoring, 

configuration management, 

improvement, communication.



AISE in Practice 

Business Cases
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TGP

-

The Great Partner



Process - Overview

1. Plan "Skills Strategy"

a. AISE/Partner contact

b. Knowledge acquisition strategy

i. Hiring, Reskilling, Upskilling

c. Individualized study plan(s) 

inception

2. Create "Study Plan"

3. Deploy "Study Plan"

4. Operate "Study Plan"

5. Monitor "Study Plan"
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Process - Schedule

● Academy Schedule
○ flexibility

○ complete

○ Onsite & Online

● Activities
○ Personal Work

○ Engineering Tutoring 

○ Scientific Tutoring 

○ Peer Tutoring 

○ Certification 

○ Seminars

54



New Talents Recruitment

55

The Great

Partner
New

Talents Henri

Alexandra



- Alexandra

- 1 year full time education

- Certificates validated by VPE
(Validation of Prior Experience)

- DS/DevOps/SE (Freshman / Master 1)

- AI (Sophomore / Master 1)

- Study plan defined with partner

- Practical Projects defined

with and for partner

- Liability contract with partner

- Certificates Targeted

- AI (Senior / Master 2) + DevOps (Junior / Master 2) 

+ DS (Sophomore / Master 2) + SE (Sophomore / Master 2)

The Great Partner - New Talent - Study Plan
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https://www.lucidchart.com/documents/edit/a9f2c7b8-64ad-460a-afa5-adc7890c6e99/0?callback=close&name=slides&callback_type=back&v=907&s=264.77953405511806


The Great Partner - New Talent - Study Plan

- Henri

- 2 years full time education

- Study plan defined with partner

- Practical Projects defined

with and for partner

- Liability contract with partner

- Certificates Targeted

- AI (Junior / Master 2) + DS (Junior / 

Master 2)

- DevOps (Junior / Master 2) + SE 

(Junior / Master 2)
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https://www.lucidchart.com/documents/edit/d1829ec5-23ee-4e16-b0ee-e0da8d7588ab/0?callback=close&name=slides&callback_type=back&v=138&s=720


Upskilling - Reskilling
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Alan

Barbara



AISE in Practice - The Great Partner - Plan "Study Plan"

- Alan Turing
- 100 work days over 2020 and 2021

- Certificates validated by VPE
(Validation of Prior Experience)

- DS (Sophomore / Insider)

- DevOps (Freshman / Master 1)

- SE (Sophomore / Insider)

- Certificates Targeted

- AI (Freshman / Insider)

- DS (Sophomore / Master 1)

- DevOps (Junior / Master 1)

- SE (Sophomore / Insider)
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https://www.lucidchart.com/documents/edit/3fddc75a-76a1-420e-833b-bc9e0ec58566/0?callback=close&name=slides&callback_type=back&v=774&s=318.99987893700785


AISE in Practice - The Great Partner - Plan "Study Plan"
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- Barbara Liskov
- 60 work days over 2020 and 2021

- Certificates validated by VPE
(Validation of Prior Experience)

- AI (Freshman / Master 1)

- DS (Freshman / Master 1)

- DevOps (Freshman / Master 1)

- SE (Freshman / Master 1)

- Certificates Targeted

- AI (Sophomore / Master 1)

- DevOps (Sophomore / Master 1)

https://www.lucidchart.com/documents/edit/b08ad134-ec45-481c-a2bd-60353a504487/0?callback=close&name=slides&callback_type=back&v=137&s=312.9998933070866


Process - Work Days (Alan Turing)
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Alan Turing (TGP) Jul
Au

g
Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total

VPE (Validation of Prior Experience)

WorkDays 10 10 10 10 5 20 10 10 10 5 100

Engineering Tutoring sessions 10 10 10 10 5 20 10 10 10 5 100

Scientific Tutoring sessions 2 2 2 2 1 4 2 2 2 1 20

Peer Tutoring sessions 5 15 15 5 5 5 10 15 75

Seminar Sessions 2 4 4 2 3 15

Certification sessions 5 10 10 25

2020 2021 



Process - Work Days (Barbara Liskov)
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Barbara Liskov (TGP) Jul Aug Sep Oct Nov Dec Jan Feb Mar Apr May Jun Total

VPE (Validation of Prior Experience)

WorkDays 20 20 20 60

Engineering Tutoring sessions 20 20 20 60

Scientific Tutoring sessions 4 4 4 12

Peer Tutoring sessions 5 15 10 30

Seminar Sessions 4 2 2 8

Certification sessions 2 2 4

2020 2021
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Costs



TGP - Costs
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The Great

Partner
New

Talent

Academy

40 k€ / year

Partner

Cost

(k€/year)

Talent

Cost

(k€/year)

40 0

20 20

0 40

Annual full cost / talent = 80 k€
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The Great

Partner
New

Talent

Academy

320 € / workday

Coverage
Partner

Cost

(€/workday)

Membership

Validation of 

Prior Experience

Work Days

Certification

320 €

Total full cost / workday = 640 € / Workday

Upskilling - Reskilling

Barbara: 60 days

Alan: 100 days
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Financial Settings

Companies (Loi du 29 août 2017 

portant modification du Code du travail)

Co-financing of the education programme 

with the following eligible costs;

Participants

● Participants' salary

● Travel expenses

● Accommodation and food services

External professor/mentor/trainer:

● Invoice for fees

● Travel, accommodation and catering 

expenses

Students/Learners

Co-financing of the education programme 

with the following eligible costs:

Full-time students:

● CEDIES grants, with conditions

Continuous learner/student:

● Training leave (80days: 20 days/2 years)

● Reimbursement of the employer

● Tax deduction for the employee 

(conditions)
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Statutes
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Statutes
● Company

○ Spin-off

○ Start-up

● Non profit structure

○ ASBL / Foundation

● PPP
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Towards an International Academy



70

Local Academic Experts 

● University of Luxembourg

○ Prof. Dr. Guelfi Nicolas (SE, AI)

○ Prof. Dr. Bouvry Pascal (AI)

○ Prof. Dr. Van der Torre Leon (AI)

○ Prof. Dr. le Traon Yves (SE,DS)

○ Prof. Dr. Navet Nicolas (SE)

○ Prof. Dr. Theobald Martin (DS)



International Academic Collaborations 
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● Carnegie Mellon University (CA, USA)

Silicon Valley 

○ Prof. Dr. Péraire Cécile (SE)

● McGill University (Canada)

○ Prof. Dr Kienzle Jorg (SE)

● Universidad Nacional del Sur (Argentina)

○ Prof. Guillermo R. Simari (AI)

● INRIA (Grenoble, France)

○ Prof. Dr. El-Ghazali Talbi (SE,AI)

● Utrecht University (Netherland)

○ Prof. Dr Jan Broersen (AI)

● Zhejiang University (China)

○ Prof. Dr Beishui Liao (AI)

● University of Bergen (Norway)

○ Prof. Dr Marija Slavkovik (AI)

● DFKI (Germany)

○ Prof. Dr.-Ing. Philipp Slusallek

....

http://sv.cmu.edu/_files/images/directory/peraire.png


International Industry Collaborations 

● John Micco

○ VMWare (CA Silicon Valley, USA)

○ Cloud Transformation Architect (SE)

● Vladimir Bacvanski

○ Paypal (CA Silicon Valley, USA)

○ Principal MTS, Architect (SE)

● Damien Octeau

○ Google (CA Silicon Valley, USA)

○ Senior Software Engineer (AI,SE)

● John Penix

○ Google (CA Silicon Valley, USA)

○ Senior Software Engineer (SE)

....
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AISE Academy - Artificial Intelligence and Software Engineering Academy in Luxembourg

Support Video Messages
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aiseacademy.lu/survey
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Founding Partners ... 

● Prof. Dr. Nicolas Guelfi

● Prof. Dr. Pascal Bouvry

● Prof. Dr. Eric Tschirhart




