:)é Confluence Graph Introduction

) s ray model rallway, son. It has "derailed” me. a bt
what's ug, dad?

\ have been ’rvtj\n all night to re-arrange the raiway
You have been down in the basement all even'lnﬂl connections 1o rﬁ(jé’rch is Mmap of city links..

.« but | fear it is Just too complex £or me. | just can't keep “track" of all the connections! ok, er\ouah with the dad puns, dadl
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Are these eins and metal wires? Let's focus on a small subset to beﬁ'\n with, what would happeen You einch wires
together i their s+arHr3 @ins are connected

\ think |\ have an idea.

fojbo‘l'h end p‘\nsl.

For example, we can bundie the AC and BC Similarly for wires AC and AD, A is connected wires BC and AD can likewise be bundied, as
wires, because both A and B connect with C. to both € and D, 20 we could bundie them too. can AC and BC, AD and BD.
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Long story short, do'\ng g0 for all (’.0\363 ghes
us the Follow\nj: You need to 'train' me to do this on Y own,

only ic You stop
with the eung,
" dad.
A=)
“Engme"—'\ous, son! <O \
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@ (WISE) https://visualizationcheatsheets.github.io
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it's & common problem, having networks that
with 0 many straight, intersEeting edges
everywhere ¥hat its hard to sy antj’rh\nﬂ
ir\e.\sh‘r?ul about it

Fine. So what was that and where
did You learn it?

it's & technique | use in ry research
on ecos:js‘ﬂam networks.

But it is not the only method avaiable.

other techniques S""‘P':j collapse hBhH inter-
connected network parts into a singe node.
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Unlike those techniques, confluent o\raw\ng is unambiquous and doesn't
require any 2oorning mechanisms.

what You Just saw was & method for
visualising networks called Conduent 'Drau:inﬁs.
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Another solution is to bundie eo\qss that
e.\mPH are s.‘:aﬁaug close to each other.
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one solution is to bundie edges that simply
are SPaﬂa"ﬁ close to each other.
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To see whether A connects to You simply follow the edge the. way

You would follow & raiway,

| need a “brake'.
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Ws called confluent, because the edﬂes Qow
together smoo’rhl3 ke when two rivers
combine...

e OF Tke two rallway tracks, of course, dad.

However, this can make edges hard to
discern and creates ambiﬁul’rtj about what
connects where.,

o) H
It looks like B is connected to T, but it isnt.

Problem with that is that it requires that we
can "zoom in' fo recover all the information.

Hard to see.

And like a train, you cannot take e.harp turng, makins it impossible to
P from E to F, for example.
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Recall that the main criterion with Conduent
Drawings is that two edges are bundied only
i€ both source nodes arg connected to both
target nodes.

For example, in edges BA and BE, B is
connected to both™ and C.

n rough terms, the alﬁor'\‘rhm looks for groups of nodes that have an
outsider neiahbour in common.

C, F and H are
A B Eand g

all connected to
are all connected B Eand G
to D -

The eo\ges that connect in-group nodes with the outsider is replaced by &
containgr edﬁe"'
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- these edges are then replaced by & bundie junction so that all nodes
inside are connected to that bundie:
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Ae Iy some. twists and turns fo separate nodes into & readable layout
wi’rﬁou’r overlap, et voilal
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w like & loco-moti€?
cgcles...
.
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Moti€? Like au.

To simplify the graph, we are therefore on
the lookout for fodes that have a neighbour in
common, or Many neifjhbours in common,
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Seems simple enouﬁh.

Qlﬁor'\fhm'\callﬁ, they are not that easy to
construct, however, we often have 1o be
satisfied with okay et suboptimal solutions.
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Consider this 3ra‘::h, for example.
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For large networks that are not foo chaotic or simple, this transformation
can reveal beautiful structures, called ‘motife’. Moti€s include things fike..

« cliques ..

one last time, dad,
could You please
STOP with the
PU\'\S!

Z ) »
\ just lost My train
’rhouﬁhfl.
A\
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* (earn more about the algorithr:

Bach, B, Henry Riche, b, Hurter, C, Marriott, K, & Dwyer, T. (2047, ddnuar\j). Towards unambxjuous.
Eo\je Bundiing r\ves’riﬁa’nr\ﬂ Confluent Drawings for Metwork Visualization. 1n \EEE Transactions on
vistalization 3nd Coriputer Graghics (Vol 237No. 4, pp. 693-H6).




