As of today, the presence of Affective Computing is ubiquitous: virtual a
state of emotions before they greet you and kitchen robots recognize it w
a medic after having cut your finger - only to mention two examples. One
for this ubiquity. After publishing a book on Affective Computing in 1997, s
the concept at the MIT Affective Computing Research Group that she di
used her expertise to co-found the companies ‘Affectiva’ and ‘Empatica’, w
develop machines for the interpretation of emotional states.

AFFECTIVE COMPUTING

The Affective Computing book from 1997
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Rosalind’s efforts have not been fruitless. In 2019,
she received one of the highest honors accorded
to an engineer: election to the National Academy
of Engineering. Deservedly so, as the field of
Affective Computing is a complex combination of
Computer Science, Psychology, Physiology and
Cognitive Sciences. For Rosalind, though, this
complexity is not an issue. Rather, she claims, it
helps her to get closer to her religion: “Digging
into the models of how emotions work, | find | feel
even greater awe and appreciation for the way we
are made, and therefore for the Maker that has
brought this about”.
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Catholiyn Jonker

When the computing revolution erupted at the end of the 1950s, (electro)mechanical technologies
saw themselves being replaced by their fully-digital counterparts. Throughout this revolution,
it was often thought that the novel digital electronics had the potential to completely take over
human tasks. Moreover, it was equally believed that this potential should be pursued.

Catholijn Jonker
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In his 1960 book ‘Man-Computer Symbiosis’,
computer scientist Joseph Licklider believed
such theorists were mistaken. Rather than
pursuing computers to think completely on
their own, he argued that it would be much
more fruitful to bring humans and computers
in, indeed, a ‘man-computer symbiosis’:
“[In] not too many years, human brains and
machines will be coupled very tightly”. As
he stated, the sensible goal was to create
an ambiance in which humans and machines
“[cooperated] in making decisions”. This
vision of augmented intelligence, seeing
computers complement humans rather than
replace them, remains triumphant up to this
day. Indeed, it is still believed that humans
and computers working in partnership are
more powerful than an artificial intelligence
computer working on its own.

Joseph Licklider (right)




The philosophy of man-computer symbiosis is exactly the theme of Dutch computer scientist
Catholijn Jonker as well. Upon her appointment as a Full Professor of Interactive Intelligence at the
University of Delft in 2008, her inaugural speech was loud and clear: the partnership between humans
and computers is paramount. She demonstrated this with one of the centrepieces of her work: the
Pocket Negotiator, being equally discussed in the abovementioned speech. The Pocket Negotiator is
an intelligent - and currently the only - support system for decision-making in complex situations.
Catholijn, whose responsibility is the software for this system, explains that it aims to see robots and
humans working closely together in a way the former can supplement the latter in making informed
decisions in democratic processes.

Pocket Negotiator

Bidding support ‘I\
DUO-modelling Diagram of the Pocket
Negotiator by Jonker (2001)

UO-interaction support
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Currently, with the ongoing research project
‘Compaan’ at the University of Delft, Catholijn
continues to establish man-computer symbiosis. It
aims to create ‘a smart participation hub for the
optimal use of the synergy between human and
artificial intelligence to support policymaking'.
Simultaneously, Catholijn continues to develop
GENIUS, which is the internationally most used
platform to support research into negotiation
mechanisms and agents. Moreover, before
settling down in Delft, Catholijn has been
(associate) Professor of Artificial Intelligence in
both Amsterdam as Nijmegen. Lastly, it is worth
mentioning that Catholijn takes pride in promoting
diversity in higher academic ranks, advocating
the inclusion of - among others - members of the
LGBT collective, women and people of different
ethnic groups.
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GENIUS

General Environment for Negotiation with
Intelligent multi-purpose Usage Simulation.

GENIUS logo

Catholijn Jonker for TU Delft




Sanghamitra

Bandyopadhyay

In high school, Biology was not the most favourite subject of Indian computer scientist Prof.
Sanghamitra Bandyopadhyay. As a matter of fact, she was a bit scared of it; avoiding it for a
long time even during her Bachelor’s in Physics and her Masters in Computer Science. However,
while obtaining a PhD in Computer Science at the Indian Statistical Institute - which she obtained
in 1998 - she entered the realm of Biology nonetheless. More specifically, her team was asked
to recognize patterns in the interaction and interference of small RNA molecules. Ever since,
Sanghamitra decided that computational biology, bioinformatics and evolutionary computation
should become her line of inquiry. And luckily so, for in 2014, Sanghamitra and her peers identified

a new genetic biomarker for breast cancer using the “synergistic relationship between Biology and
Computer Science”.
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Currently, as the first female director of the same Calcutta-
based institute where she obtained her PhD, Sanghamitra
continues to work on the optimization of computer algorithms
that enable her to automatically search for patterns and
knowledge in large biological data sets. “Sifting through them
and finding what we can, can only be done computationally,
not manually,” she claims. Moreover, she has advanced
evolutionary algorithms with applications in bioinformatic
analysis and gene regulatory networks. This eventually led
to the identification of the previously mentioned biomarker
for breast cancer, but it has also resulted in the determination
of co-occurrence of HIV-1 and the role of white matter in
Alzheimer’s disease.

Sanghamitra Bandyopadhyay
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In order to biologically validate their computational findings, Sanghamitra expresses the importance
of collaboration. “But in India”, she claims, “enabling collaborations between biologists, chemists
and physicists has proved the be difficult. This is something that needs to be worked out in our
Indian culture, because appreciating others’ work and solving problems together are necessary for
scientific findings to progress”. Culture-related hindrance is, laudably, less apparent for reasons
of gender. 35% of people with specialist technology roles in India are women, compared to 17% in,
for example, the United Kingdom.

Sanghamitra Bandyopadhyay for the Infosys prize 2017

104.



Although Sanghamitra shows no sign of slowing down, her contributions to computational
biology have already engendered more than 300 research articles and six authored and
edited books. In 2010, her zeal got rewarded with the locally-famous Shanti Swarup
Bhatnagar Prize in Engineering Science. This award is given annually to Indians with

notable and outstanding contributions to science. Moreover, Sanghamitra is on the Science,
Technology and Innovation Advisory Council of Prime Minister of India. One might think
that this position at last delimits her workspace to a single country, for she has equally
held university positions in Australia, Germany, China and Mexico - among others.

A=rfras a4 3fEniteh S35
areme faar @Hdm'a” 4
b forg AP T Wi T B

k3

5 - ¢
coun'iibi. SCIENTESE «ND INDE =1
BHA™ N\ UPRI7"T QRY .

Sanghamitra Bandyopadhyay receiving the Shanti Swarup
Bhatnagar Prize in Engineering Science 2010



Felienne Hermans

‘A woman with a mission’, is how Professor Geert de Snoo introduced computer scientist Felienne
Hermans at the 2019 opening of her new research group called PERL - short for Programming
Education Research Lab. This Leiden-based research group tries to discover what is the best age
to learn programming, what concepts leave children confused and how a teacher can educate its
pupils on the art of coding when they do not know a lot about it themselves.

The PERL group is just another manifestation of Felienne’s self-given mission: answering
the question of how we can teach all people to program. Her message seems to be a spiritual heir
to the (in)famous scientia potentia est: ‘programming is power’. Indeed, Felienne believes that the
skill of programming will have people - from car mechanics to biologists - realize what possibilities
are opened by the use of computers, how to address and ameliorate societal problems and - on a
less serious note - support the creation of cool games, websites and art.




Admittedly, the initial locus of Felienne’s career had quite a different nature:
Excel Spreadsheets. The topic of her PhD dissertation was the societal
impact of spreadsheets and, simultaneously, she founded a company called

Infotron. Here, she devoted herself to the development of PerfectXL, a
tool to detect spreadsheet errors.

Felienne Hermans
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Having said this, Felienne’s ‘spreadsheet life’ was taking place
mostly at the University of Delft, where she obtained her PhD in
2013. Her current residency at the Leiden Institute of Advanced
Computer Science is concerned mostly with the aforementioned
mission. This is clearly reflected in her academic publications.
She investigates, for example, the effect or reading code aloud
on the comprehension of it. Outside of academia, Felienne is
equally active. She has produced several MOOCs - massive
open online courses - on programming in Scratch; targeting
both children as teachers. Moreover, she created a freely-
available e-book for children on the development of games.



Felienne’s contribution to the uptake of programming extends beyond the online
realm. She can be found teaching concepts of coding in a local high-school
each and every Saturday. In addition, she was part of the FIRST LEGO League,
assisting children with building a robot. Lastly, she co-organizes the annual
event Joy of Coding, a one-day conference held in Rotterdam. Here, she brings
renowned speakers together to ‘cover diverse aspects of the craft and reflect on
recent trends in industry and academia.’

Felienne’s efforts have not remained unnoticed. In 2017, she won the prestigious
SURF Education award. Moreover, in 2018, she was awarded the Open Education
Consortium Award. And deservedly so, as already 10.000 Dutch children are
following her free programming classes.
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Felienne Hermans receiving the SURF Education
award 2017
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Epilogue

Dear Reader,

At this moment, you have come across 25 informative portraits of women and/or teams of women
that have proven to be indispensable for the development of Computer Science as we know it. They
take us on a historical journey across the realms of hardware, software and the many astonishing
fields of application amidst - from the calibration of minesweepers buffeted by the Second World
War to the identification of biomarkers using evolutionary algorithms. Piece by piece, these women
have trailblazed what it means to live in a digital world. Sometimes, they did so collaboratively;
sometimes, they did so on a lonely height.

For each small portrait, this booklet has paid specific attention to a number of aspects. Naturally,
time and energy have been allocated mostly to the women'’s specific technical achievements. Although
these achievements stand in their own right, the booklet has not shied away from addressing how many
of the selected women have had to undertake additional measures to become noticed in comparison
to their male counterparts. The recorded history of Computer Science has been downplaying many
of their accomplishments and this booklet is one of the many efforts to assign to them the historical
prominence that they deserve.
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Aside from the technical details, the booklet also invites you to look beyond exactly those; to see
how their technical actions have had and probably will have profound effects on philosophical levels
as well. Ada Lovelace’s notion of ‘poetical science’ urges us to not lose track of the Humanities, Mary
Allen Wilkes’ contributions to the Personal Computer changed the way in which people communicate
with each other and Qiheng Hu’s introduction of Chinese Internet prompts us to rethink the importance
of democracy. More radically, with the high-paced developments in Affective Computing - coined by
Rosalind Picard - Computer Science is even on its way to provide us with the challenge of what it
means to be a human being.

What has hopefully become noticeable is that the selection of women has been diverse. Ada takes us
back to the 1800s, but many women guide our attention to the here and now, such as Lynda Hardman
and Radia Perlman - even Barbara Liskov at the respectable age of 80. This diversity manifests itself
not only temporally, though. Spatially, the booklet has included women from India, the United Arab
Emirates and Austria - among others. Given that this booklet accompanies a Dutch exposition, also
Dutch computer scientists have not been neglected. Of course, throughout Computer Science history,
the main stage of revolutionary developments has frequently been either the United Kingdom or the
United States. Therefore, the majority of women originate from these places.
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Nevertheless, one must not forget that this selection is exactly and only that: a selection. There
are many more women in Computer Science that might not have made it to this particular list, but
their accomplishments are anything but negligible. Think of the 17th-century astronomer Nicole-Reine
Etable de la Brieére Lepaute, who pioneered the method of dividing large calculations into independent
parts, putting together the results of those parts and checking for errors afterwards. Indeed, today,
every arbitrary computer scientist would say that such a method is at the foundation of the field.
Think of the Canadian scientist Beatrice Worsley, who wrote the first ever PhD dissertation on modern
computers. Think of Stacey Jeffery, who is currently endeavouring to develop the first algorithms
for a quantum computer. Think of Alice Lee, Adele Goldberg, Brenda Laurel, Joan Ball, Lynn Conway,
Karen Sparck Jones and the many other women that played a role in lifting Computer Science to its
current height.
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Moreover, Computer Science is not an enterprise belonging only to the Anglosphere. Although this
booklet has already emphasized so by including women from many corners of the world, one is
invited to take into account more explicitly the women that have been neglected in the often English
narratives. Think of the late Ukranian computer scientist Katerina Yushchenko, who developed the
Address programming language. Think of Spain-born Asuncién Gémez Pérez, who is currently working
on Artificial Intelligence as a Full Professor at the Technical University of Madrid. Think of Sara Al
Amiri, project manager of the Emirates Mission to Mars. Think of Lixia Zhang, Marielle Stoelinga,
Anne-Marie Eklund Léwinder, Mercy Orangi, Marieke Huisman, Doina Precup, Cecilia Aragon and the
many other women beyond the English-speaking nations that also lead a shoulder to the effort.

A final remark seems in order. Although this booklet has paid - and deservedly so - special
attention to the many accomplishments of women in Computer Science, it deserves to be mentioned
that, at times, they have been backed up by worthy men. Think of Howard Hughes, encouraging
Austrian-born Hedy Lamarr to explore her passion for engineering. Think of Adriaan van Wijngaarden,
who always praised his ‘computing girls’ for their great work and passion for the field. As feminist
artist Madonna once proclaimed: ‘There are some very good men worth backing, but not because
they’re men - because they’re worthy.’

-Niels van Huizen
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Austrian-born actress Hedy Lamarr was once named the most beautiful woman in film. Historian
Pamela Hutchinson observed that her characters were “beautiful creatures to be looked at,
absorbed by the male gaze, and with very little to say.” Especially the latter started to annoy
Hedy herself. “Any girl can be glamorous,” she claimed. “All you have to do is stand still
and look stupid.” And she was done with standing still. She picked up her long-lost hobby -
engineering, that is - and started tinkering in her trailer. It took her little time before she created
the technology that underpins today’s most important communication technologies, such as
Bluetooth, GPS and WiFi.

The story of Hedy is extraordinary, unknown and one among many. And especially that
unfamiliarity is remarkable. Unfortunately, as it appears, the history of Computer Science is too
often remembered as a male endeavour. The many groundbreaking contributions that women
have made are frequently downplayed. This booklet aims to break that unfamiliarity; to grant
the many women that have contributed to the field their rightful place in the grand narrative.
Indeed, we invite you to meet Alice and Eve, representing the 25 remarkable female computer
scientists included in this booklet and, of course, the many others that deserve equal inclusion.
Starting at Ada Lovelace and ending with Félienne Hermans, we take you on a celebratory
journey across the annals of computer history and expose the female touches.




