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Visualizations put ideas into our heads ...



3 Separate goals of visualizations

X. Eﬁloration
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3 Separate goals of visualizations
2. Comprehension (Analysis)
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3 Separate goals of visualizations

3. Communication (Presentation)
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3 Separate goals of visualizations

|. Exploration
2. Comprehension (Analysis)

3. Communication (Presentation)
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3 Separate goals of visualizations

Research Question: Which visualizations are best suited for
which of these goals?
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What do users want?

.. Grinstein's Grand Challenge
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What do users want?

. Grinstein's Grand Challenge

2. Pre-existing first steps

o Tableau

o Spotfire

Sources: Georges Grinstein, Tableau, Spotfire
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What do users want?

. Grinstein's Grand Challenge

2. Pre-existing first steps

Tableau

Spotfire

3. Limitations

o Simple data: numbers, dates, geographic, categories
© No notion of task

o No notion of preferences

Sources: Georges Grinstein, Tableau, Spotfire

91/39



Tackling the Grand Challenge

Dataset genres

Person-oriented correspondence
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Tackling the Grand Challenge

Dataset genres

Person-oriented correspondence

What other dataset genres are there?

Sources: on archive.org, on archive.org
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What makes L/L data different?

.. Language 1s not mappable
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What makes L/L data different?

. Language 1s not mappable

2. Strings are special
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What makes L/L data different?

Language 1s not mappable
Strings are special

3. Individual pieces of L/L data are meaningful
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What makes L/L data different?

. Language 1s not mappable

2. Strings are special

3. Individual pieces of L/L data are meaningful

4. Much linguistic data is computed, not observed
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Strings are di_ﬁ’erent

Data 1s me

Num
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1845-12-04
1845-12-08
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:

X m m XX m »®» »®» X X X X m X m m m m ¥ X m m »® X »X® X RN

-5
Hatcham/NP

/s
my/PPS
and/CC

50/RB
not/RB
princes/NNS
o
properly/RB
you/PP
Mr./NP
of/IN
every/DT
And/CC
PP

as/IN
bless/VBP

s
in/IN
/PP
s

loved/VBD
love/NN
if/IN
ripen/VB
0/TO

heart/NN
dissertate/VB
/s

see/VB

s0/RB
for/IN

Browning/NP
my/FPS
word/NN

J.

you/FP
my/PPS

love/VBP
live/VBP
him/PP
o

/PP
the/DT
avold/VB

Surrey/NP

upon/RP

if/IN
where/WRE
poetry/NN
thoroughly/RB
iv/PP

and/CC

Jy

aunts/NNS
JSENT

/o

for/IN
observed/VBD
and/CC
own/JJ
least/JJS
you/PP
my/FPS
tenderly/RB
not/RB
feel/VBP
knowledge/NN
writing/VBG

JSENT
say/VBP
and/CC
that/IN
.
JSENT
JSENT
does/VBZ
VA
whatever/WDT
thayWDT
whom/WP
T
too/RB
onc/CD
A

all/RB

VA

JSENT
because/IN
life/NN

A

as/IN
that/IN
JSENT
that/IN

3

Jl

hi

§33553%

yo

33

w

v

JI

you/FP

dearest/]JS

I/l

and/CC

you/PP
They/PP

hit
love/VBP

love/VEP
love/VEP
love/VEP
love/VEP
love/VEP
love/VBP
love/VBP
love/VBP
love/VBP
love/VBEP
love/VBP
love/VEP
love/VEP
love/VEP
love/VEP
love/VBP
love/VBP
love/VBP
love/VBP
love/VBP
love/VBEP
love/VEP
love/VEP
love/VEP
love/VEP

+1
your/PPS

these/DT
you/PP
most/]JS
you/PP
the/DT
them/PP
and/CC

or/CC
the/DT
/s
the/DT
to/TO

you/PP
I/SENT
/i
you/PP
you/PP
my/PPS

you/PP
me/PP
Tennyson/NP
and/CC

+2
verses/NNS

books/NNS
too/RB
and/CC
T
drama/NN
through/IN
live/VEP
wish/VBP
hate/VEP
darkness/NN
and/CC
truth/NN
have/VB
Y/SENT
as/IN
dearest/]JS
that/IN
because/IN
o2

love/NN

M

I/I
s0/RB
love/VBP

+3
with/IN
with/IN
JSENT
least/JJS
were/VBD
too/RB
all/PDT
by/IN
you/PP
/
and/CC
have/VBP
and/CC
few/])
and/CC
you/PP
/i
this/DT
/re
/P
JSENT
Jy
not/RB
can/MD
much/RB
and/CC

all/PDT
all/PFDT
Do/VBP

/s
always/RB
JSENT
the/DT
it/PP
well/RB
whatever/WDT
use/VB
not/RB
can/MD
friends/NNS
when/WRE
now/RB

is/VBZ
love/VEP
see/VBP
When/WRB

for/IN

that/IN
love/VBP

+5
my/PPS

my/PPS
you/PP

/PP
outspoken/]J
/PP
deeps/NNS
JSENT
I/SENT
charms/VBZ
a/DT
met/VEN
bear/VB

Vs

help/VB

again/RB
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Strings
Data1s

are different
meant

Input file: (Choose File ) No file chosen Word to use: love/VBP
Sort branches by: @token ©)POS () branching

Limit first left POSto: =~
Limit first right POSto: =

(Find in tree: ) [aA]

{ Update filters )
/Clﬂ) _1Show POS

1

’ b

again
and and
dearest heartily
him
he in
1 me
most
means love my
really or
s0 0
Tennyson
the the
They them
these
we =
you you
yvour

Uses: DoubleTree|S
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Research questions about data

What are the types of data that are especially relevant to L/L?
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Research questions about data

What are the types of data that are especially relevant to L/L?

What specialized visualizations are especially relevant to L/L
data?
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Research questions about data

What are the types of data that are especially relevant to L/L?

What specialized visualizations are especially relevant to L/L
data?

How important are data uncertainty and data errors to the
users?
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Research questions about data

What are the types of data that are especially relevant to L/L?

What specialized visualizations are especially relevant to L/L
data?

How important are data uncertainty and data errors to the
users?

How can we visualize confidence/error information, if we
have 1t?
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Research questions about data

What are the types of data that are especially relevant to L/L?

What specialized visualizations are especially relevant to L/L
data?

How important are data uncertainty and data errors to the
users?

How can we visualize confidence/error information, if we
have 1t?

What kinds of mismatches are there between the original
data models and the visualization data models?
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Task typologies

Task Proposed by
Shneiderman Keim Yi

Overview v

Zoom, Abstract/Elaborate v v v
Details-on-demand v v

Filter, Select, v v v
Relate, Connect, v v v
Extract, v

Explore, v
Reconfigure v
Encode, v
History v

Sources: Shneiderman 1996, Keim et al. 2006, Yi et al. 2007, Unsworth 2000; Many Eyes
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Task typologies

Task

Overview

Zoom, Abstract/Elaborate
Details-on-demand

Filter, Select, Selection
Relate, Connect, Comparing
Extract, Sampling

Explore, Discovering
Reconfigure

Encode, Representing
History

Annotating

Referring, linking

Sources: Shneiderman 1996, Keim et al. 2006, Yi et al. 2007, Unsworth 2000; Many Eyes
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Research questions about tasks

What other L/L relevant tasks are there?
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Research questions about tasks

What other L/L relevant tasks are there?

e.g.
e Find typical/unusual data

e Data modification

References: Bamman et al. 2007, Passarotti 2013
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Research questions about tasks

What other L/L relevant tasks are there?

Find typical/unusual data

e Data modification

What tasks are non-L/L users interested 1n?

References: Bamman et al. 2007, Passarotti 2013
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Which visualization for task, user?

[SINP-SBJINPINNP{Picrre]][NNP{Vinken]]][.[,IIADJPINP[CDI6 LIIINNS[years]I (L [oldNLLITIVPIMD[wil ]IIVPIVB[join]INP[DT(the]]INN[board ] )[PP-CLR[IN[as]lINP[DT{alll)inonexecutive ]][NN[director ] [ INP-TMPINNP{Nov.]][CD[29]

|

(Draw!)
Redraw as | pendro | (Tree ) (DendroTree )

Redraw with branches as (curve ) (Diagonal ) | zig

S
VP
NP-SBJ VP
ADJP PP-CLR
NP NP NP NP NP-TMP
NNP NNP ,CD NNS W ,MD VB DT NN |IN DT JJ NN NNP CD .

Pierre Vinken , 61 years old , will join the board as a nonexecutive director Nov. 29
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Uses: ProD



Which visualization for task, user?
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\ Draw! )
Redraw as (Dendro) CTree) DendroTree

Redraw with branches as (curve ) (Diagonal ) | zig

S
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a nonexecutive director
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Which visualization for task, user?

[SINP-SBJINPINNP{Picrre]][INNP{Vinken]l][,[,IIADJP{NP[CDI6 L]I[NNS[years]I (L [oldILL I VPIMD[wil l]I[VPIVB{join][INP[DT(the] INN{board]| )[PP-CLR[IN[as]INP[DT{allNinonexecutive ]I[NN[director ] INP-TMPINNP{Nov.][CD[29]

|

\ Draw! )
Redraw as (Dendro) CTree) DendroTree

Redraw with branches as (‘Curve )  Diagonal | (Zig )

S
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Which visualization for task, user?

[SINP-SBJINPINNP{Picrre]][INNP{Vinken]l][,[,IIADJP{NP[CDI6 L]I[NNS[years]I (L [oldILL I VPIMD[wil l]I[VPIVB{join][INP[DT(the] INN{board]| )[PP-CLR[IN[as]INP[DT{allNinonexecutive ]I[NN[director ] INP-TMPINNP{Nov.][CD[29]

|

\ Draw! )
Redraw as (Dendro) CTree) DendroTree

Redraw with branches as curve = ( Diagonal ) ( Zig )

S
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NP | ADJP , MD VP
NNP NNP NP JJ , wil VB NP PP-CLR NP-TMP
Pierre Vinken CD NNS old join DT NN IN NP NNP CD
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a nonexecutive director
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Which visualization for task, user?

[SINP-SBJINPINNP{Picrre]][NNP{Vinken]]][.[,IIADJPINP[CDI6 LIIINNS[years]I (L [oldNLLITIVPIMD[wil ]IIVPIVB[join]INP[DT(the]]INN[board ] )[PP-CLR[IN[as]lINP[DT{alll)inonexecutive ]][NN[director ] [ INP-TMPINNP{Nov.]][CD[29]

|

(Draw!)
Redraw as | pendro | (Tree ) (DendroTree )

Redraw with branches as curve = ( Diagonal ) ( Zig )

S
VP
NP-SBJ VP
ADJP PP-CLR
NP NP NP NP NP-TMP
NNP NNP ,CD NNS W ,MD VB DT NN |IN DT JJ NN NNP CD .

Pierre Vinken , 61 years old , will join the board as a nonexecutive director Nov. 29
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Which visualization for task, user?

Which visualization aspects are primarily and secondarily
user preferences?
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Which visualization for task, user?

Which visualization aspects are primarily and secondarily
user preferences?

How are user preferences handled?
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Resusability: generalizability

Input file: No file chosen POS to use: pos
Sort branches by: @ POS O branching
Limit first left POS to:
Limit first right POS to: ( Update filters )
(Find in tree: ) [aA] ( Clear )
cC (
CD 3
DT i
IN CC
JJ CD N
JJs JJ J %
JJ
NN NN POS MD
PP$ NNS §11§S
SENT NP NP
e - SENT
VB TO
VB
VBD VED
VBG VBG
VBN
VBP VBZ
WDT

Uses: DoubleTree)S 33/39



Input file: No file chosen Input file: No file chosen

Word: ‘poem/NNS Find in tree: [[2a) Sort branches by: [ token 4] | Word: [love/vBP Find in tree: [[za) Sort branches by: [ token 3]

First left ent >: First left ent >:
First right cnt >: First right ent >:©

(‘Update filters ) (Update filters ) | !
E " ' E
' ’ [
: ) and = :
: be;lter - dearest again E
: — he and :
: Hood . I heartily ;
: last s him :
; lyrical 4 means love in E
E making all so m«})(st :
5 lfrelx and the :hme :
' as we o ‘
: of at sou ou ;
; original were,was — i
! other are i
; prize being e e e e L L LY s
—— poe€ms by
: striking come :
: such could ;
i the,The do E
: these . :
: those - :
: R like :
] Versus of {
! very better :
! what which :
E write solnlie E
: wrote with e
' writing yesterday :
E your you E

Uses: DoubleTree)S 34/ 39



Research questions about reusability

What are the (abstract) data properties that make a given
visualization relevant for the data?
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Research questions about reusability

What are the fundamental properties and actions of
visualizations that form the basis for reusable components?

References: Grinstein's WEAVE, Stasko's Jigsaw
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Visualizations put ideas into our heads!
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