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PHENOMENOLOGY (MODERN ONTHOLOGY)

Martin Heidegger The question concerning technology (1954:24)

The essence of modern technology lies in Enframing;
Thus the question as to how we are to arrive at a relationship to the

essence of technology, asked in this way, always comes too, late.

But never too late comes the question as to whether we actually
experience ourselves as the ones whose activities everywhere,

public and private, are challenged forth by Enframing.

Above all, never too late comes the question as to whether and how
we actually admit ourselves into that wherein Enframing

itself comes to present.
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Adults reporting using a mobile
phone for money transactions:
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INTERNET OF THINGS — HISTORY

Mark Weiser Ubiquitous Computing (1991)
The most profound technologies are those that disappear. They weave

themselves into the fabric of everyday life until they are indisguishable
from it.

Kevin Ashton Internet of Things (1999)
A system to describe where the Internet is connected to
the physical world via ubiquitous sensors.

Sundmaeker c.s. Internet of Things (2010)

In the context of Internet of Things a thing could be defined as a
real/physical or digital/virtual entity that exists and move in space and
time and is capable of being identified either by assigned identification
numbers, names and/or location addresses
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CYBER PHYSICAL SYSTEMS

Cyber Physical Systems (CPS) are smart
systems that include engineered
interacting networks of physical and 4
computational elements. These highly

interconnected and integrated systems

provide new functionalities to improve

quality of life and enable technological

advances in critical areas such as/ sriatykd Pon SUINERE
YTy Inverter

T
personalized healthcare, emergency [F-[-[—

Photovoltaic

response, traffic flow management, smart rzrzw

manufacturing, defense and homeland 'z'z

security, and energy supply and use. 777 |

;::nuol a
Framework for Cyber-Physical Sytems Release 1.0, May 2016,
CPS Public Working Group, NIST Microgrid

Pervasive
Computing
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INDUSTRIAL INTERNET (REFERENCE ARCHITECTURE)

PEOPLE & MACHINE CONNECTED B

“The more we can connect, monitor and manage the
world's machines, the more insight and visibility we can
give our customers Lo reduce unplanned downtime ond FunconatViewpolnt
increase predictability.”

Usage Viewpoint

Implementation Viewpoint

Jeffrey R. Immelt, Chairman and CEO of GE

Functional Domain Other Endpoints
: Other
Connectivity
Technologies
Endpoints

Connectivity Core Standafds (baseline)

. Gateway

Advanced Data
End-Point Data Processing extracts Execution Modules
captured information from the make decisions
data
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System Outcomes

result
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INDUSTRIES 4.0 REFERENCE ARCHITECTURE
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WEB OF SYSTEMS

“That’s why Siemens has further
detailed and expanded the concept
of the Internet of Things for
industrial applications. We call this
approach the Web of Systems. In a
Web of Systems, devices and
machines such as those produced
by Siemens, as well as their
interactions in systems, are the
center of a digitally - networked
industrial landscape - also
reflecting the context of the future
Industrie 4.0”

SIEMENS

From he Internetto the Web of Systems

Internet WorldWideWeb ~~ Web2.0 Web of Systems
A tvf
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H \j gJ’V hy
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| | |

VolP  Mobileweh  Socialmedia

Smartgid 140 Smartcly

[ I [

1969 890 il

...and data volume is growing from 3.1 Zettabyte in 2012
to 74 Zettabyte in 2016 upto estimated 45 Zettabyte in 2000' .

(1) Zefiabyte = 1021 Byte: Source: Oracke 2012

Page November 16, 2015 Noroet Gaus
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DUTCH INDUSTRY FIT FOR THE FUTURE

APRIL 2014 i;m o
In the coming decade, a network-centric o e =
approa(?h to production will replace linear AI.::;:.'J, Ti' e
production processes = . :
0
Digitisation is brought to another level within &% « o.000
Smart Industry. s o g O

The third pillar to Smart industry is about
the next generation of manufacturing
technologies.

Together with Germany, the Netherlands is

keen to take the lead. Here and now.
Dutch Minister Kamp, 14 april 2015, Hannover Messe
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THE 4TH INDUSTRIAL REVOLUTION

“we do not yet know how the
transformations driven by this
iIndustrial revolution will unfold, their
complexity and interconnectedness
across sectors imply that all
stakeholders of global society —
governments, business, academia,
and civil society — have a
responsibility to work together to
better understand the emerging
trends”.

Schwab K. 2016 WEF

From Industry 1.0 to Industry 4.0
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FINANCIAL SECTOR AND BLOCKCHAIN

Ower the last 50 years, technology innovation has been fundamental to financial services industry transformation. Today, multiple
technologies poised to drive the next wave of financial services innovation are converging in maturity.
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repliocement of averaight Bbanks CEnires, global exchonge of medium to inleroect firictiomess i
physical recording Procesiing anid Branches intronets daote and enabled o with clients and  papments @ Quantum computing
by digital dato and focilitated  and corporote serivs af coifect dote ;
effiine remate systerms international {Eﬁ? Robotics
Eanking buginesses
: DLT is one of many transformative new
Credit Messaging ATMs Electronic Digital
. technologies that will shape future financial
curds sarvicer fa.g. SUAT) trading banking services infrastructure and should be seen as

part of a toolbox
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HIGH FREQUENCY TRADING |

Exhibit 3.3.2-1: Significant growth in high-frequency trading (HFT)
T h e d eve I O p m e nt an d th e rO I e % of total equity trading volume from HFT

of machines within financial Prjcs K
markets are an inherently | [ | e
dynamic process that can only

be properly understood from .

an ecological and evolutionary o
perspective (Farmer and AP —
Skouras 2010) =

Around 73% of the trading
volume on U.S. equity market
IS due to HFT but only 2% of
20.00. firms trade using HFT.
(Ahlstedt and Villysson, 2012)
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HIGH FREQUENCY TRADING I

The financial sector has
developed into a new all-machine
phase, characterized by large
numbers of sub-second extreme
events

Dark Trading: executing orders
without providing transparency in
advance to the market concerning
that specific order

Speed and the quality of access
to electronic markets
subsequently encourages the
further use of algorithms to be
able to make automatic decisions
quickly

Autonomous Software Agents

The Rise of

Dark Trading

Percentage of trades on major U.S. exchanges
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HIGH FREQUENCY TRADING Il
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The implications of the coming o ) Kel
Into being of this global ‘ n
‘interconnected ultra large scale’ i f=‘a’b’)_(z' i 1b’)n(2i=1a’b’

and ‘complex socio-technical’
system such as the financial
sector cannot be foreseen at this
time, CIiff c.s. (2011-dr-3).

The enormous size and
complexity of this socio-technical
system-of-systems means that

new types of problems or risks - Z 4 sz —72 b,
can arise at any time and at any iz =l gl =]
place \] [ 1N RV
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INTEROPERABILITY OF INFORMATION
SYSTEMS THEORY

Interoperability of Information

)

System
SWaISAS N

Hybrid system Hybrid system

“The realisation of mutual relations between two or more systems and
entities in order to use these connections to exchange and share

information to further develop activities, functionality or production”.
WO N\ T A e S
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NETWORK-CENTRIC APPROACH

The difficulty will therefore no longer lie in understanding each
individual, autonomous, autopoeitic and referential system, but in the
existence and the nature of the relationship between these systems

van Lier & Hardjono, 2011

Embedding distributed ledger technology

A distributed ledger is a network that records ownership through a shared registry
- - i,
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CYBER PHYSICAL SYSTEMS OF SYSTEMS

Today’ s Cyber-physical The concept of Systems-of-Systems has
- ‘ Systems | been developed to characterize large,

distributed, systems that consists of
Interacting and networked, but partially
autonomous, elements and can show
emergent behaviour.

Trans-Atlantic Research and Education Agenda 2013

Embedded Computing
Systems
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FLASH CRASH |

Performing High Frequency Trading
demands the availability of the fastest
possible computer systems and
connections and these have therefore
become essential in the global trade in
financial products.

On, may 6, 2010 in the course of about
30 minutes U.S. stock market indices,
stock index futures options, and
exchange-traded funds experienced a
sudden price drop of more than 5

percent, followed by a rapid rebound.
(Kirilenko, c.s.,2011)

N A\ NN W o

Dow Jones Industrial Average on May 6 11000
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The May 6 "flash crash’ can be
viewed as the culmination of years

of regulatory shifts toward an era 247 pn mcmu
of fast trading,. 988058

..................................................................... ggﬂn
10 a.m. 11 Maoon 1 p.m. 2 3 4

Source: W5 Market Data Group
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FLASH CRASH Il

Complexity is shaped by the ever
larger number of places where
trade is performed, including in the
US at least 13 stock exchanges, at
least 40 dark pools and an
Innumerable number of trade
activities performed by internal
traders employed at banks and
Institutional investors.

These 'agents' create an increasing
number of mutual transactions and
from this ever increasing quantity
arise new and as yet unknown
characteristics which we have
never experienced before
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COMPLEXITY

Roughly, by a complex system | mean one made up

of a large number of parts that interact in a O;Q‘f,o‘?fl@
nonsimple way. In such systems, the whole is more/b\@%?ﬁ" m;f&""w'el,l,ziom/ -
than the sum of the parts, not in an ultimate, ¢ O '%{’» i
metaphysical sense, but in the importance : "'?3 h
pragmatic sense that, given the properties of the ‘8&?5

parts and the laws of their interaction, it is not a ‘,o 3

trivial matter to infer the properties of the whole -

(Simon H. A.,1969)

Because complexity results from the interaction \\:\ &
between the components of a system, complexity is -, / PaZILESIO
manifested at the level of the system itself. There is /r
neither something at al level below (co-source), not (_p[/

at a level above (a meta descritpion) capable of of S{f(\)
capturing the essence of complexity.  (Cilliers, 1998) 'Q)
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SELF-ORGANIZATION

This refers to the system that starts with its
parts separate (so that the behavior of each
is independent of the others state) and
whose parts then act so that they change
towards forming connections of some type
Ashby W.R. 1962 pp. 266

Self-organization may be defined as a
spontaneous (i.e. not steered or directed by
an external system) process of organization
i.e of the development of an organized
structure. Heylighen F. 1989

We proposed that self-organizing systemes,
rather than a type of systems, are a
perspective for studying, understanding,
designing, controlling and building systems.
Gershenson C. and Heylighen F. 2003
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EMERGENT PROPERTIES

You cannot sum up the behavior of the whole
from the isolated parts, and you have to take
into account the relations between the

various subordinate systems which are super-
ordinated to them in order to understand the
behavior of the parts. Bertalanffy von L. 1969

Weak emergence attributes the apparent .
underivability of emergent phenomena to the %
complex consequences of myriad non-linear
and context dependent micro-level

interactions. Bedau M. 2008 §

One of the new characteristics of organised
complexity which we still need to learn to
understand is the so-called emergent
properties arising from this complexity.

Lier van B. 2015
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