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Introduction



de—sign

The calculus of design is a diagrammatic approach towards the relation-
ship between design and insight.1 The thesis [ am evolving is that insights
are not discovered, gained, explored, revealed, or mined, but are operatively
de—signed.2 The de in design neglects the contingency of the space to-
wards the sign.3 The — is the drawing of a distinction within the opera-
tion.* Space collapses through the negativity of the sign; the command
draws a distinction that neglects the space for the form'’s sake.> The op-
eration to de—sign is counterintuitively not the creation of signs, but
their removal, the exclusion of possible sign propositions of space. De—
sign is thus an act of exclusion; the possibilities of space are crossed into
form.6

The above provocation is negotiated, supplemented, exemplified, and
put into perspective throughout the book. One quintessential concept
elaborated here is that even the most abstract and objectified view is, by
necessity, drawn by a designer’s motives.” The examples I have chosen
throughout the book to merge theory and practice are all secondary. As a
designer, I decided that the points would be more vital if I did not dis-
cuss personal projects, as this might lead to an uncanny self-reflection in
which I was theorizing my work. Simultaneously, as the approach I am
introducing will hopefully make apparent, I am always a part of what
renders something visible. The first distinction a designer draws without
noticing is between design and designer. For this reason, I use this intro-
duction to inaugurate the theory from a biographical perspective of my-

1 T have identified, theorized, and approached this concpetion thoughout five chapters:
Form, Design, Space, Time, and Insight.

The first part of the book disects the verbs of this statement.

Covered in the chapters Design and Space.

Chapters Design and Time develop these conceptions further.

Chapter Space covers and exemplifies this sentence.

From chapter Form to chapter Insight, the negative operation of de—sign is elaborated
on.

7 Explained in more depth in chapter Design.
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DE—SIGN

self as a design practitioner, merging the theoretical foundations, the ap-
proach I developed, and the various projects [ worked on during the writ-
ing of the book. Simultaneously, I am using this introduction to highlight
some of the essential readings that shaped my perspective throughout
the five-year process.

Design and the scientific inquiry

From 2015 to 2017, I held the visualization design research position in
one of the most prestigious laboratories studying complex networks, the
Center for Complex Network Science led by Albert Laszlo Barabasi at
Northeastern University, Boston.8 During my two-and-a-half years at the
laboratory, I designed various visualizations of large quantities of net-
worked datasets in partnership with scientists. The systems I visualized
ranged from mathematical, biological, neurological, social, and ecologi-
cal to the structures of the Universe. [ strove for the moments when my
colleagues learned something new about their data through the visual-
izations and interfaces I designed. I aimed to design the data interfaces
to highlight something novel about these networks that would otherwise
have remained obscure. Finding visual novel perspectives was difficult,
as most of my collaborators gathered and analyzed the data for years.
The findings I was able to design often displayed errors, inconsistencies,
and inaccuracies in the data. In addition, there were moments when the
graphic representations suddenly shifted a discussion, leading to new re-
search paths. These moments are the foundation of the approach I have
developed in this theory. The question that increasingly captivated me
was simple: How is it possible that a transformation from data to graphic
created novel insights that had remained hidden until this moment in the re-
search process? What am I doing while designing these graphics through
which insights surface? Is there a theoretical framework that draws together
the design operation and the insights emerging from these interfaces?
Working in a laboratory with over twenty postdoctoral researchers,
mainly with a physics background, I engaged in an enterprise that was
rather peculiar to someone from graphic and interface design. The sense

8  https://www.barabasilab.com/.
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DE—SIGN

of dedication in the laboratory was to generate new insights about the
world. Publications in prestigious journals such as Science and Nature
were the currency of the scientific enterprise I engaged in. At first, the
discipline of design seemed distant from this scientific engagement. De-
sign is about creation, bringing something into the world which thus far
does not exist. It is transforming the world on the scale of cities, build-
ings, products, or communication structures within analog and digital
realms. The longer I engaged in the laboratory, the closer design and sci-
entific inquiry appeared to me. The datasets were carefully designed,
drawn together from various sources, brought into relation to one anoth-
er, simplified on multiple scales, shaped towards analysis, and visualized
in various forms. Each of these steps became rendered in my mind as de-
signed decisions. The same dataset contained as many perspectives as the
scientists drew together. Reflection, re-iterations, and narration are as
much a part of design as they are part of the scientific inquiry. The inter-
rogations that arose to me were much more extensive than just about the
transformation from data to graphics but questioned our interrelation-
ships with the world concerning the creation of insights. The very basis
of the interactions between design, as the act of drawing something into
perspective, and the shaping of insights through a scientific process be-
came foundational to the approach I call the calculus of design.

Conceptions of design for insight

The disciplines of visualization research and design contain a bold and
often repeated promise:

The purpose of visualization is insight, not pictures.
— Card, et al.®

The motivation to visualize data becomes nothing less than the repre-
sentation of insight, knowledge, and truth.10 The three terms are often
named in data visualization book titles and captivating statements.
When I started focusing my career on visualizing data, the premise of

9 Card, S.K., Mackinlay, ].D. & Shneiderman, B., 1999. Readings in Information Visua-
lization, Morgan Kaufmann, p. 6.
10 Section From pattern to insight elaborates and exemplifies this premis.

13



DE—SIGN

representing insights, knowledge, and truth was omnipresent. The pur-
pose of insights is a superior and persuasive motive for visualization de-
sign compared to other branches of the discipline, such as graphic de-
sign, product design, architecture, or interface design. Over time, howev-
er, I became more intrigued with how the promise of insight is articulat-
ed in detail. How are design and insight related to one another? At this
point, the problems began. The closer I inspected the conceptualizations
between visualization and insights, the further the two terms drifted
apart. Insight, knowledge, and truth are not explained, described, or
mentioned beyond titles and catchy statements within visualization re-
search. In applied visualization design research, I could not find a theory
or practice naming and explaining how design and insights are related.
The more detailed the descriptions of the designed acts, from data to
graphics, became, the further away questions on the motives behind in-
sight, knowledge, and truth drifted.

Other terms emerged, and with them, different sets of motives.
Throughout the visualization design literature, reoccurring topics be-
came apparent to me, which I investigated and clustered into four narra-
tives in the form of metaphors: raster, arrow, chain, and pyramid. Each
metaphor is investigated as one chapter throughout the first part, Con-
ceptions of design for insight. None of the conceptualizations answered
my question on the engagement design holds in the pursuit of insights.
The striving toward understanding was replaced by other visualization
design objectives, most prominently efficiency, effectiveness, and function-
ality.11 These motives are objectifiable targets that researchers can mea-
sure in terms of speed, accuracy or data-ink ratios, but do not engage in
the demanding question of insight. Insight and visualization are usually
not deliberated on beyond titles and promotional statements. Visualiza-
tion design is a discipline with tremendous promise, but once this promise is
investigated, it almost entirely disappears. The relationship between data,
graphics, interface, and insight is not articulated throughout the visual-
ization design and research. The avoidance of investigating how design
and insight relate to one another beyond catchy statements might be ex-

11 Further elaborated throughout each of the chapters in Part 1, Conceptions of design for
insight.
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plained by the fact that the relationship is filled with complexities and
dilemmas that are hard to grasp.

Other disciplines, such as epistemology,1? diagrammatics,13 design the-
ory,1* visual epistemology,'> and science and technology studies,16 among
others, address the question of visual representations and scientific in-
sights. But, and this is the critical point of my investigation, it is not
from the perspective of an applied design approach. While drawing from
and engaging in the theoretical, philosophical questions of design and
knowledge, I am doing so from a theoretical standpoint and an applied
approach. [ am engaging in the question of mediality, from computation-
al structure to design and from design to insight. This theory aims to
dissolve the boundary between theory and practice and engage with both
as points of view from which to consider the same mediated and de-
signed structures.

12 Nagel, J., 2014. Knowledge, Oxford: Oxford University Press.
Jung, M., 2014. Wilhelm Dilthey, Hamburg: Junius.
Schnédelbach, H., 2002. Erkenntnistheorie, Hamburg: Junius.

13 Bauer, M. & Ernst, C., 2015. Diagrammatik, transcript Verlag.
Bredekamp, H., Diinkel, V. & Schneider, B., 2015. The Technical Image, University of
Chicago Press.
Bogen, S., 200S. Schattenriss und Sonnenuhr: Uberlegungen zu einer kunsthistori-
schen Diagrammatik. Zeitschrift fiir Kunstgeschichte.
Kriamer, S., 2009. Epistemology of the line. Studies in Diagrammatology and Diagram
Praxis.
Kramer, S., 2016. Figuration, Anschauung, Erkenntnis, Suhrkamp Verlag.

14 Hirdina, H., 2005. Design. In Asthetische Grundbegriffe.
Mareis, C., 2014a. Design als Wissenskultur, transcript Verlag.
Mareis, C., 2014b. Theorien des Designs, Junius.

15 Klinke, H., 2014. Art Theory as Visual Epistemology, Cambridge Scholars Publishing.
Latour, B. & Weibel, P., 2002. Iconoclash: Beyond the Image Wars in Science, Religion
and Art. Cambridge.

Mersch, D., 2011. Aspects of Visual Epistemology: On the “Logic” of the Iconic.
Schneider, B., 2016. Burning worlds of cartography: a critical approach to climate cos-
mograms of the Anthropocene. Geo: Geography and Environment, 3(2), pp.e00027-
15.

16 Carrier, M., 2006. Wissenschaftstheorie, Hamburg: Junius.

Galison, P., 2006. Images scatter into data, data gather into images, Images: A Reader.
Okasha, S., 2002. Philosophy of Science, Oxford: Oxford University Press.
Rheinberger, H.-J., 2007. Historische Epistemologie, Hamburg: Junius.
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Calculus of design

The relation between design and insights led me to ponder the elemen-
tary act of designing. What is a designer doing on a fundamental level in
each step of the design process? Is there a term describing the act of de-
signing something on the moment-to-moment scale? In the chapter
Chain, I have collected and clustered 27 representations of the visualiza-
tion design process. What they have in common is a holistic, God’s Eye
view of the design process.

In contrast to this, what I am reflecting on is the molecular level of
design. What is the atomic scale of design? And, if there is something
like this, what are the nucleus and electrons of this act? What would
such a molecular level tell me about the relationship between design and
insights? For years, I have been taking screenshots of the stages of a
project throughout my design processes. The primary motivation is to
have a repository of all the steps that I went through, to move back and
forth through iterations of often long processes. One of these long pro-
cesses became a project named the Government Structure, which started
at the Center for Complex Network Science in 2015; we finally published
the paper in 2018.17 Throughout the process, I captured hundreds of
screenshots of data visualizations. Oftentimes, these stages are additions
and adjustments to something I have already designed; other times, I re-
think the entire layout, starting a novel perspective. The graphics are all
based on the same data, a collection of my explorations within the possi-
bility space from data to graphics.

17" Kosack, S. et al., 2018. Functional structures of US state governments. National Acad-
emy of Sciences, 115(46), pp. 11748-11753.
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