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-time-series assignment due on Tuesday	


-anyone want to be a note-taker?



last time . . .

4



ta
sk

 a
b

st
ra

ct
io

n



{action, target} pairs 
discover distribution 
compare trends 
locate outliers 
browse topology
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- interaction 
-change over time	

- selection	

-highlighting	

-navigation
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GEOMETRIC vs SEMANTIC ZOOMING



today . . .
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one vs multiple
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view: single layout
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multiple views
eyes over memory

trade-off of display space and 
working memory





14

-view choices 

-partitioning 

-layering



15

-view choices 

-partitioning 

-layering



LINKED VIEWS  
multiple views that are simultaneously 
visible and linked together such that 
actions in one view affect the others

16
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-encoding: same or multiform	

-dataset: share all, subset, or none	

!

-highlighting: to link, or not	

-navigation: to share, or not
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-encoding: same or multiform	

-dataset: share all, subset, or none	

!

-highlighting: to link, or not	

-navigation: to share, or not



MULTIFORM 
difference visual encodings are used 
between the views

19

rational 
single, monolithic view has strong limits on the number of 
attributes that can be shown simultaneously
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SHARED-DATA 
showing all data in each view, but with 
different encoding schemes

21

rational 
different views support different tasks



22 Henry 2006

MatrixExplorer



OVERVIEW + DETAIL 
one view shows (often summarized) 
information about entire dataset, while 
additional view(s) shows more detailed 
information about a subset of the data

23

rational 
for large or complex data, a single view of the entire 
dataset cannot capture fine details
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SMALL MULTIPLES 
each view uses the same visual 
encoding, but shows a different subset 
of the data

26

rational 
quickly compare different parts of a data set, relying on 
eyes instead of memory
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-encoding: same or multiform	

-dataset: share all, subset, or none	

!

-highlighting: to link, or not	

-navigation: to share, or not



LINKED HIGHLIGHTING

30



LINKED HIGHLIGHTING

30



LINKED NAVIGATION

31 http://www.historyshots.com/rockmusic/

http://www.historyshots.com/rockmusic/


LINKED NAVIGATION

31 http://www.historyshots.com/rockmusic/

http://www.historyshots.com/rockmusic/
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-view choices 

-partitioning 

-layering



PARTITIONING 
action on the dataset that separates the 
data into groups

33

partition attribute(s) 
typically categorical 

design choices 
how to divide data up between views, given a hierarchy of 
attributes 
how many splits, and order of splits 
how many views (usually data driven)





SCATTERPLOT MATRIX (SPLOM)

35 Cleveland 1994



TRELLIS
-panel variables 

-attributes encoded in individual views	

-partitioning variables 

-partitioning attributes assigned to columns, 
rows, and pages	


-main-effects ordering 
-order partitioning variable levels/states based 
on derived data	


- support perception of trends and structure in 
data

36 Becker 1996
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sort by group 
medians

Becker 1996



38 Becker 1996



HiVE

-partitioning: transform data attributes into a 
hierarchy 	


- reconfigure partitioning hierarchies to explore 
data space	


-use treemaps as spacefilling rectangular 
layouts

39

Hierarchical Visual Expression

Slingsby 2009



TREEMAP

40
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HiVE

-partitioning: transform multidimensional data 
into a hierarchy 	


-reconfigure partitioning hierarchies to explore 
data space	


-use treemaps as spacefilling rectangular layouts	

-each rectangle is a partitioned subset	

-nested graphical summaries	


- size, shape, color used to show subset properties	

- containment ordering by partition variables

41

Hierarchical Visual Expression

Slingsby 2009



HiVE example: London property

42

partitioning attributes 
house type	


neighborhood	

sale time	


!
encoding attributes 
average price (color)	


number of sales (size)	

!

results 
between neighborhoods, 

different housing distributions	

within neighborhoods, 	


similar prices
Slingsby 2009
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partitioning attributes 
neighborhood location	


neighborhood	

house type	


sale time (year)	

sale time (month)	


!
encoding attributes 
average price (color)	


n/a (size)	

!

results 
expensive neighborhoods 

near center of city
Slingsby 2009

HiVE example: London property
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GLYPHS 
a graphical object with internal structure 
that arises from multiple marks

45

ambiguity 
no distinct line between glyph and view! 
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Kindlmann 2006

Junker 2006
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RECOMMENDED READING
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process

-gather metadata for obtaining a set of names	

-or, things you want to represent	


-build a taxonomy 	

-propose several categorization schemes	


-develop visual design	

-determine order of visual channels	

-propose optional mappings	

- identify metaphoric abstractions	


- implement a glyph-based system



50
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-view choices 

-partitioning 

-layering



LAYERING 
combining multiple views on top of one 
another to form a composite view

52

rational 
supports a larger, more detailed view than using multiple 
views

trade-off 
layering imposes constraints on visual encoding choice 
as well as number of layers that can be shown
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GLOBAL COMPOSITING
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JOSEPH MINARD
1781-1870
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overlays
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highlighting
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highlighting
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edge 
bundling

Holton 2006
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multiple 
encodings



60

ITEM-LEVEL STACKING



61

JOSEPH MINARD
1781-1870
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streamgraph

Byron 2008
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