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Anymore As It Used to Be in the Old Days
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Summary

* The nature, position and (s,elf—%image of INF/Computer
Science has changed a lot in the past decades

* From technical to sociotechnical to “technosocial”
* Self-image INF/CS runs behind the facts

* Digital Technology has become a central force and source of
power in the restructuring of society. INF/Computer Science
IS now at a crossroads

 We need to rethink what INF/CS “is”

* Including the redesign of education curricula
* Place in society: Governance (and democratization) of technology

* Sideshow: the power of metaphor



Gareth Morgan

Images of Digital Worlds (1/x)

IMAGES OF
(Wikipedia) The book particularly ORGANI
describes the organization ‘ﬁ‘:@i
metaphorically . "
as (1) machines, (2) organismes, ;QL
(3) brains, (4) cultures, (5) political 7e e,g,m;ﬂ ot gl
systems, (6) psychic prisons, (7) flux mﬁumm

Ilpdahd Edition of the International Bestseller

and transformation, and
(8) instruments of domination.

e NB - we can do this for science as well

a psychic prison



Images of Informatics / Computer Science (2/x):
CS = Machine engineering and design

o ThlS image iS N the name: CS STRUCTURED COMPUTER
ORGANIZATION

Why not call:
* Aerodynamics - plane science,

* Thermodynamics - steam engine
science,

* Telecommunications - handy
science,

e Statistics - dice science
«?




Images of Informatics / Computer Science (3/x)
CS = formal-mathematical theory of a machine

Edgar Dijkstra: Go To Statement Considered Harmful

* Modelled after theoretical /
mathematical physics, symbolic
logic

» Striving for high ground of science

* Incl. no messy trial-and-error
engineering anymore

(Wikipedia) (8) instruments of domination.

NB note how the label “scientific” is used as
political power instrument in academia
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| OR Categories:

| disastrous effects, and [ became «

Go To Statement Considered Harmful

y Words and Phrases: go to statement, jump instruction,
branch instruction, conditional clause, alternative clause, repet-
jtive clause, program intelligibility, program s
4.22, 523, 5.

EDITOR:

For & number of years I have been familiar with the observation
HLIIL the a ity of programmers is a decreasing function of the
f go to statements in the programs they e, More
¥ I discavered why the use of the go to statement has such
need that lh.t 20 Lo state.
programming

0
recer

meat should be abolished from all

lunguages (i.¢, everything except, perhapa, plain machine code).
At‘that time [ did not attach too much importa to this dis-
covery; I now submit considerations for publication beeai

in very recent discussions in which the subject turned up, I hove
been urged to do so,
My first remark is that,

ugh the programmer’s activity
ends when he hus eonstructed a correct program, the process
taking pls sce llnll('r vontrol is program is the true

. for it is this procesa that |
5 process thut
lesired sperifi
been made, the “making"
gated to the mack

My second remark is thet our intellectual powers are rather
geared to m r atatic relations and that our powers to visualize
proceases evolving in time are tively poorly developed. For
that reason we should do (as wise Programmers aw, of our
limitations) our ntmost to shorten the conceptual gap between
the static program and the dynamie pro- to make t
respondence between the program f-:[rem out in text space) and
the process (spread out pussible.

Let us now consider b ize the progress of a
process. (You may think about this question in a very con cre
manner: suppose L & process ed as a ti
of actions, is stopped after an arbitrary action, what data du wi
bave to fix in order that we can redo the process until the Very
=ame point?) I the program text is a pure conecatena
assignment statements (for the purpose of this
s the descriptions of single s aufficient to point
Program text to g point betwe two suc ion de:
tions. {In the absence of go to statements 1 can permit mys
Syniactic ambiguity in the ree words of the pre
YWaee: if we pa hem as “successive (action deserip:
MERN sUCCeasive in Lext space; if we parse as ““(successive action)
deseriptions” we mean suceessive in time) Let us eall such a
Pointer ta a suitable place in the text a ““textual index.”

When we include conditional clauses (if B then 4), alternative
tlauses (if B then Al else A2), choice clauses oduced by
C. A R. Hoare {ease[i] of (A1, An}),or conditional expres-
Sions a3 introduced ].1}, J. MeCarthy (F1 — E1, B2 — B3, ...,
Bn — £n}), the fact remains that the progress of the proceas re-
mains characterized by a single textual index,

As soon gs we include in our language procedures we must admit
“‘HL u single textusl index is no longer sufficient. In the ease that

& textual index points to the interior of a procedure body iy the

: behavier
he program has
l'.urrt.‘prmd.ng process is dele-

't et, onece

of the

discussion reg

e Al

Volume 11 / Number 3 / Mareh, 1968

judge by whom my thinking has been influenced? It is fairly

obvious that T am not uninfluenced by Peter Landin and Chris-

topher Strachey. Finally I should like to record (as [ remember it
dyt  quite distinctly) how Heinz /,emanck ot the pre-ALGon meeting
call  in early 1850 in ('upunlngon quite explicitly expressed his doubts
- whether the go to statement should be treated on equal syntactic
tex footing with the assignment statement. To a modest extent [
dyi blame myself for not having then drawn the consequences of his

T 1 remark.

The remark about the undesirability of the go to statement is

OT1  far from new. I remember having read the explicit recommenda-
SUE  tion to restrict the use of the go to statement to alarm exits, but
T8C T have not been able to trace it; presumably, it has been made by
clu €. A. R. Hoare. In [1, Sec. 3.2.1.] Wirth and Hoare together

me  make a remark in the same direction in motivating the case
the  construction: “Like the conditional, it mirrors the dynamic
ma  structure of a program more clearly than go to statements and
pro  switches, and it eliminates the need for introducing a large number
the of labels in the program.”

des In (2] Guiseppe Jacopini seems to have proved the (logical)
LT superfluousness of the go to statement. The e: se to translate

nar A0 arbitrary flow diagram more or less mechanically into a jump-
¥ :mq one, however, is not to be recommended. Then the resulting
flow diagram cannot be expected to be more transparent than the
Br original one.
prei REFERENCES:
tm 1. Wirra, NixLavs, anxp Hoarg, C. A, R. A contribution to the
d development of ALGOL. Comm. ACM 8 (June 1066), 413-432.
pre 2. Bdum, Corravo, AND Jacorint, Guisepre. Flow diagrams,
of 1 Turing machines and languages with only two formation
he rules. Comm. ACM 8 (Mq , 306-371.
to Epscer W. Dukstra
' Technological University
. Eindhoven, The Netherlands

Wi Can Interpret the value of & varnabla only with respect to the
progress of the process. If we wish to count the number, " say, of
people in an initislly empty room, we can :w]ue-v:
ing ® by one whens W SeE
in-by it that we
room but have not yet performed the
its value equals the number of

BT TN

mve o :0ne enteris
crease of n,
people in the room minus one!

The uubrullod use of » go Lo statement has an immediate
consequence that it baeon erribly hard to find a meaningful set
of cocrdinates in which to deseribe the proeess progress. Usually,
people take into account as well the values of some well choszen
variables, but this is out of the question because it ia relative to
the progress that the meaning of these values is to be underatood!
With the go to statement one ean, of eourse, still deseribe the
progress uniguely by a ecounter eounting the number of setions
performed since program start {viz. a kind of normalized clock)
The difficulty is that such a coordinate, although unique, is ut rerl‘:
unhelpful. In such a coordinate system it becomes an extremely
complicated affair to define all those points of progress where,
n equals the number of persons in the room mines onel

The go to statement as it stands is just too primi t is too
much an invitation to make a mess of one’s program. One can
g d appreeiste the elauses considered as bridling its use. I
do not r-Ialm that, the clauges mentioned are axhaustive in the sense
that they will isfv all needs, but whatever elouses are suggested
(e.g. abortion clansesa) they should aatisly the requirement that a
programmer independent eoording 3 1 be maintained to
deseribe the process in a helpful and manageahle way

Tt is hard to end this with & fair acknowledgment.

Am I to
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Images of Informatics / Computer Science (4/x):
Enters the Human: Human-Computer Interaction

» HCI fights itself in as branch of S Y b

INF/CS (around 1990°) HUMAN-COMPUTER
* Emergence of notions such as : ‘
socicggtechnical sylstemsu - INTERACTION

Image issues:

e s it scientific? "Does it have a
theory?”

* Is it good principled engineering?
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Images of Informatics / Computer Science (5/x):
Enters an Alien Immigrant: Artificial Intelligence

° Al ARTIFICIAL
INTELLIGENCE

. The_Handbook |
Image issues: .. Ofprtificial

- Is it good principled engineering? ~ 'eligence
*Unable to provide algorithmic
complexity analysis
* s it scientific? "Does it have a
theory?” ,
*Heuristic programming - Huh? =~
*Al as just metaphorical device




Images of Informatics / Computer Science (6/x):
Al and the productiveness of metaphor

o AI Components of Expertise

Luc Steels

* Expert systems
* Knowledge management

» Ontology
* Reference is NOT the machine

* Neural networks

* Evolutionary, Genetic Algorithms
* Machine learning

» Agents, Multi-Agent Systems

* Intelligence




Images of Informatics / Computer Science (7/x):
Shift: technical — socio-technical - technosocial

contributed articles

* INF/CS: from purely technical via :
sociotechnical to (?) technosocia

of CS requires weaving more than ethics
into the reigning curricula.

* The social has become increasingly

Wh
central to INF/CS CO%puting

* And now also the other wa Belongs

- Within
around: the Socia

* The Digital Transformatiqn: INF/CS Sciences
techno ogles are .central N
restructuring society

*For better or worse
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Analytica scandal and revelations of
Russian interference in the 2016 U.S.

election, Zuckerberg also admitted to
wrong: “It's clear now that we didn’t
do enough to prevent these tools from

beir
new

sed for harm. That goes for fake
interference in elections,

and hate speech, as well as developers
and data privacy.”"

As far as mea culpas go, Greens-

pan’s was considerably more concise,

but also much more insightful as to
the root problem. Greenspan admit-
ted the problem was not due to mis-

guided user expe
worded license a
rogue developers. Instead he recog-
nized the problem lay in a worldview
that seemed to work for a whi
til it didn’t. In the immedi
math of the financial crisis, there were
calls for reforms, not only of the finan-

unrealistic models and assumptions
within economics departments® and
business schools' were also responsi-
ble for incul
led to the crisis. It is time for us in
computing departments to do some
comparable soul searching.

tions, or to poorly
TEeements, or to

industry, but also within
where it was thought that

ing a worldview that

This article is one attempt at this

task. It argues the well-publicized so-
cial ills of computing will not go away
simply by integrating ethics instruc-
tion or codes of conduet into comput-
ing curricula. The remedy to these ills

key insights

The sacial ills of computing will not go
away simply by integrating more ethics
instruction or codes of conduct into
computing curricula.

A better approach to addressing
these problems would be ta mave
the academic discipline of computing
away from engineering-inspired
curricular models and supplement

it with the methods, theories, and
perspectives of the social sciences.

In practice, computing is already
moving tentatively into the
methodological and theoretical
pluralism of the social sciences, but
this movement has not been fully

r ized within




Images of Digital Worlds (8/x): A New Structural
Change of the Public Sphere and Deliberative Politics

* 1960: Emergence of Mass Media (tv, etc.) has
fundamentally altered public political

discourse
. . . : . Ein neuer
- 2023: Digital BigTech Social Media Strukturwande
fundamentally influence, and manipulate, der
. " : . - Offentlichkeit
social-political discourse and deliberation g

die deliberative

* From manipulation of consumer behaviour Politik

*To manipulation of socio-political behaviour

Suhrkamp



Images of Digital Worlds (9/x): Digital
Colonization - Land Grabbing, Mining, Extraction

* 1. Digital BigTech: enormous concentration of monopolistic economic power
in and through digital technology sector

» 2. Digital Transformation: confluence of monopolistic power and domination
across key industrial and societal sectors beyond the digital industry sector

* Incl. governance of society
* Incl. military/defense/war, a new Military-Industrial Complex

» 3. Digital BigTech has installed itself in the heart of public government, so in
the centre of the political process 7 weww - T

* k k k k k Kk Kk ‘ t

* 4, Note attack on civil society/sectors (education, culture, ...) ® |

* 5. Even the very idea of human rights, equality, justice, democracy, universal
human values needs our protection now



A kind of Oppenheimer moment:
INF/CS has lost its innocence

* We need to rethink / come to terms with what INF/CS “is”
* Content as a (socio)technical / technosocial discipline
* As a societal force / power instrument: how to govern all this

* We need a programme of Digital Decolonization of the Future

» Education: as part of this, we need to rethink and redesign our
curricula. This is more than adding, say, a course on ethics

{) SUSTAINABLE
5 DEVELOPMENT

FAIR AND INCLUSIVE
DIGITAL SOCIETY

(Courtesy
Anna Bon)




Education example: t“ﬂ,an_a -

= AUTOMATING

The Problem with “Ethics” T | NETUALITY

OPPRESSION

SAFIYA UMOJA NOBLE

* (At least in the West) Ethics is commonly focused on the
individual (cf. codes of conduct, research ethics)

* But the real issues are societal and systemic
*Including bias

 Accordingly, matters of governance / policy need to be
addressed (in analysis and design)

» Staying “neutral” or a-political becomes increasingly
implausible



DIGITAL-2022-SKILLS-03-SPECIALISED-EDU
Specialised education programmes or modules in key capacity areas

EURIDICE

EURopean Inclusive educ

IDICE

https://euridice.eu

Start date: 01/01/2024
End date: 31/12/2027

Total Budget

€9.657.301

ADVANCED
Al R

DIGITAL EUROPE PROGRAMME

ation for Digital society, social Innovation and global CitizEnship

EURIDICE is designing and implementing a new EU Joint Master degree with a highly
interdisciplinary and research-oriented programme called Digital Society, Social Innovation
and Global Citizenship. EURIDICE is also developing an associated Professional Life-Long
Learning programme oriented at professionals and executives at work. Finally, EURIDICE
makes possible a further scale-up by opening up its international master course modules
also for uptake in other master studies, e.g. in national languages (Czech, Slovak,
Portuguese, Spanish, Ukrainian).

= 000

Number of Partners



https://euridice.eu/

Summary

* The nature, position and (s,elf—%image of INF/Computer
Science has changed a lot in the past decades

* From technical to sociotechnical to “technosocial”
* Self-image INF/CS runs behind the facts

* Digital Technology has become a central force and source of
power in the restructuring of society. INF/Computer Science
IS now at a crossroads

 We need to rethink what INF/CS “is”

* Including the redesign of education curricula
* Place in society: Governance (and democratization) of technology

* Sideshow: the power of metaphor



DIGHUM

Thank You ! --- A&Q

EURIDICE

European Inclusive Education for Digital Society,
Social Innovation and Global Citizenship

Co-funded by
the European Union
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