Introduction

e CUCIOUS e Anna, have You ever seen bacteria dramati-
cally evolve after some daus in @ Petri dish?
\ think 'm onto some’rh'\nﬁ b\s here!
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what? Yeahl And best part is | have & samele for each

day in the DA bank!
Um, no, that sounds inferesting, ’rhouﬁh!
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\' | realy need a ﬁraph fo prove

My new c\'\scovers, ‘rhouﬁh.
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—— \t's a whole lot of genetic data,
so it wil be +r|ck\:j to visualize.
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I / Anng, as ry graduate student,
what would You recommend?

Maybe | use a line graph of some sort! But then again evolution isn't strictiy finear, it

Just testing you, Anng, | think | know
sometimes reverts to previous forms.

what we're after,
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Ever heard about a time cune
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How on earth would | measure "evolution' an\jwé\j?. \ \ / ’ \

@ G)@@ https://visualizationcheatsheets.github.io
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um, no, tell me more (aleaSQ. .
Sure! Line graghs are only reall
useful for singe scalar-value variables,
ke bacterium lenﬁfh.

The\j work, as You know, bxj represent-
ing the value as heiﬁht
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But how do we deal with more comglex
variables, fike those composed of
several values?

or video footage where each pixel in

or wikipedia articles, where the variable
every frame is @ value of its own?

is an article bein Ienﬂfheneo\, shortened
and revised over time?
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To be able to map any change to such And DLA? where does bacterial DA enter
complex variables, we can compare it

Alow e some dramatic build-up, wil 30\3.
_ " T the \o’\ch,\\‘el.
at two difkerent points in time.
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For example, the difference between a Anyway - DVA s uifimately just & fext
text at point A and B could be

‘ string right? Like an evolving Wikipedia-article.
measured by their ‘edit distance”,
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Now suppose that we calculated the edit distance between each Now for the srano\ reveal.  Having filed out the entire distance
point and every other point, to see how the DA at one point

matrix we know the edit distance, the
differs from DA at another,

Time go\r\f difference, between any fwo points.
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For example, point 8 is about 6 times
more different to point 2 than eoint .
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Now what i we translated that to
fiteral distances between time points?

Time eoint
That's a whole lot of o4 23 Y 6 % 8

edit distances, which
we'd better store in a
‘distance matrix's
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"Proceeding fo fink these fime points together The process of turing a distance matrix into

in thelr fire order gves us & curled ug cune, a fime curve s in reality & complex optimisa-
caled a time curve: tion problem.

't uses an alﬂori’rhm\c approach called
muttfi-dimensional scaling that exists in many
different variants.
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once the time curve has been produced, there are three different kinds But on & higher leve} structures emerge from the time curve that inform
of information You can get &rom i, The most important being spatial us of the underlying evolution processls. Things fike..

distance, which gres the sirlarity between time points. \gv
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There is also the curviinear distance between two time eoints, which
a\oprox\ma‘retﬁ represents the tofal amount of chanﬁe in the seﬂment
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...s’raﬂnaﬂon.

So an evolutionary spurt would look fike this, with & lon
transition.. whereds this cluster in the beginning
reflects more Srao\ual, incremental chanﬁes.

Now, Anng, could You please generate a time curve for
my bacterial data™to prove my theory on bacterial
evolufion spurts? we're taking loobel Prizes here..

okay so the bad news is that | miiight have
acci en’rallﬁ eolluted Your Petri dish this mornin
and the evolution You speak of never happened..

w | did make you & fime curve +hou3h!

As for the 3ood NeWS e

* Learn more about the algorithrm:
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