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CONVERGENCE

| a1

I Internet of Everything

I Big Data

I The Cloud

I Social Networking

1 Mobility

. Public Internet
- Microcomputers

- Minicomputers
_ Data Center

1900 1950 2000

EXAMPLES OF COMPLEX SYSTEMS
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http://upload.wikimedia.org/wikipedia/commons/6/6e/DARPA_Logo.jpg
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COMPLEX
SYSTEM

+ The economy

+ Education

+ The workplace

+ The supply chain
+ Business

+ Politics

+ Tourism

+ The environment
+ Mental health

+ Society

+ Belief systems

FOOD IS A COMPLEX
SYSTEM
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FOOD IS A COMPLEX
SYSTEM

Domains

« Environment,

. energy,

+ economic,

+ technology,

- science,

+ demographics,

+ civil and food security,
+ politics,

- governance,

+ social and cultural

WHAT IS A COMPLEX SYSTEM

+ There are numerous definitions
(i.e., no-one knows). Related are:
Evolutionary game theory
Complex System
Adaptive System
... 100?
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SYSTEM THEORY

Jean Piaget

Sach Carnot 1919: Cognitive development

Psychology
1824: Systems Approach sychology

Thermodynamics

LudwigVon Bertalanfty
1968: General Systems Theory

Biology

WHAT IS A COMPLEX SYSTEM

Decentralized agents

Self organize

Emerge in a hierarchical order
Nonlinearity of interactions
Feedback loops

Initial condition sensitivity

Adaptability and evolution
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COMPLEX SYSTEM THEORY [ ==

Modelling and analysis of complex

food systems: State of the art and
IComplex System Classification new trends
C L Magee! 0 L de Weck? N. Perrot * 8.8, 1.C. Trelea ® 1, C. Baudrit > 1, G. Trystram & 28, £. Bourgine 3
Massachusetts Institute of Technology Massachusetts Institute of Technology
Room E60-275 Room 33-410 Show more ~
77 Massachusetts Avenue 77 Massachusetts Avenue
Cambrnidge, MA 02139 Cambnidge, MA 02139 1= Qutline + Addto Mendeley o2 Share 99 Cite

Fourteenth Annual International Symp

International Council On Systems Engineel Meta-synthesis J_PP https://doi.org/10.1016/j.tif.2011.03.008 Get rights and content
20 Tune — 24 June 2004

adaline

Using a complex system approach to address The aim of this review is twofold. Firstly, we present the state
world challenges in Food and Agriculture

B

of the art in dynamic modelling and model-based design,

H.G.J. van Mil, E.A. Foegeding, E.J. Windhab, N. Perrot, E. van der Linden

World food supply is crucial to the well-being of every human on the planet in the y o2 Share 99 Cite
basic sense that we need foed te live. It also has a profound impact on the world
economy, international trade and global pelitical stability. Fufthermore, consumption
of certain types and amounts foods can affect health, and the choice of livestock
and plants for food production can impact sustainable use of global resources
There are communities where insufficient food causes nutritjonal deficiencies, and
at the same time other communities eating too much food le@ding to obesity and
accompanying diseases. These aspects reflect the utmost irspertance-of

L aadecultural oreduction and conversion of commadities to food oroducts Maoreaver |

.2004.03.036 and content
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UNCERTAINTY

01-02-2023



15

16

1784

1784

1870
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1784

1784

1870

1870

1969

1969

Today
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Credit: Edward A. Lee of UC Berkeley

Credit: Edward A. Lee of UC Berkeley
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Autoconfiguration: h
[ Self configure, adjust and optimize )
Cognition: h
Simulation, synthesis, visualization, diagnostics,
decision making )
Cyber: )
clustering, data mining )
Data to Information: )
Analytics, performance prediction )
<

Smart Connection:

Plug and Play, sensor networks, wireless

TECHNOLOGIES
OFTEN ASSOCIATED
TO 4IR

o Internet of Things (IoT)

o Internet of Systems (IoS)

o Artificial Intelligence (AI)

e Big Data

e Cloud computing

o Cyber-Physical Systems

e New Biology

e Blockchain

e Supercomputing

e VR and augmented reality

e Robotics

e 3D print (Additive Layer Manufacturing)
e Brain Computer Interfaces (BCI)
e Other...
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HOW TO APPROACH
FOOD PRODUCTION AS A
COMPLEX SYSTEM?

Domains

« Environment,

* energy,

« economic,

+ technology,

« science,

+ demographics,

+ civil and food security,
+ politics,

+ governance,

+ social and cultural
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FOUNDATIONAL

« Competent workforce

+ Access to Technology

INFRASTRUCTURE
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COMPETENT WORKFORCE
(ENGINEERING)

+ Knowledge of Mathematics, Physics,
Chemistry, Biology

+ Knowledge of Engineering Science and
Technology in their field of study

+ The Competency Profile:
Creative,
Collaborative,
Critical Thinker,
Complex System Aware,
Adaptable,
Collaborative,
Self-directed,
Effective Communicator,
Culturally/Socially Skilled,
Information and Technology Literate

01-02-2023
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IN SUMMARY

« 4IR will drive transtormation in the XXIst century

IN SUMMARY

« 4IR will drive transformation in the XXlIst century

« An “ecosystem” and culture that drives innovation
must be created
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IN SUMMARY

« 4IR will drive transtormation in the XXIst century

« An “ecosystem” and culture that drives innovation
must be created

« Infrastructure is not enough, a competent
workforce is required

IN SUMMARY

« 4IR will drive transformation in the XXlIst century

« An “ecosystem” and culture that drives innovation
must be created

« Infrastructure is not enough, a competent
workforce is required

« The professional of the future, beyond skilled and
knowledgeable must be

+ Competent

+ Perform at high level in the knowledge and cognitive domains
(metacognitive and create)

+ Capable of critical and complex thinking

01-02-2023
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THANK YOU!!!
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