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CMV, Brushing and Linking

ÅCMV stands for coordinated multiple views

ÅBrushing

ÅLinking



Personal Agency

ÅtŜƻǇƭŜ άstrongly desire that they are in charge of the interface and
that the interface responds to their actionsέ1

ÅάLƴǘŜǊŀŎǘƛƻƴ ǘŜŎƘƴƛǉǳŜǎ ǘƘŀǘ ŦŀŎƛƭƛǘŀǘŜ ŀ ƘƛƎƘ ǎŜƴǎŜ ƻŦ ǇŜǊǎƻƴŀƭ ŀƎŜƴŎȅ 
ŀǊŜ ƭƛƪŜƭȅ ǘƻ ƘŀǾŜ ŀ ǎǘǊƻƴƎ ŜƳǇƻǿŜǊƛƴƎ ŜŦŦŜŎǘ ŦƻǊ ǳǎŜǊǎέ2

1 B. Shneidermanand C. Plaisant. Designing the User Interface: Strategies for Effective Human-Computer Interaction (4th Edition). Pearson Addison Wesley, 2004 
2 D. Coyle, J. Moore, P. O. Kristensson, P. Fletcher, and A. Blackwell. L ŘƛŘ ǘƘŀǘΗ aŜŀǎǳǊƛƴƎ ǳǎŜǊǎΩ ŜȄǇŜǊƛŜƴŎŜ ƻŦ ŀƎŜƴŎȅ ƛƴ ǘƘŜƛǊ ƻǿƴ ŀŎǘƛƻƴǎΦ/IL ΩмнΣ ǇǇΦ нлнрς2034, 
New York, NY, USA, 2012. 



Source, Link, and Target 

1. Sourceis the set of one or more selected data points in a view.

2. Linkis the expression of relationship between the source and the
related data points in other views (target).

3. Target is the set of data points that are related to the source 



Example



Existing techniques



Source
ÅVisual attributes
ÅFill color
ÅOutline color
ÅSize
ÅShape
ÅFocus and blur
ÅTransparency
ÅContainer
ÅLabel

ÅTemporality
ÅTransient
ÅTemporary
ÅPersistent

ÅGroup selection
ÅMouse
ÅRectangle
ÅCircle
ÅPolygon
ÅLasso
ÅAngle
ÅLine 

ÅMultiple selections

ÅLogical combination

ÅDegree-of-interest functions
ÅBinary
ÅNon-binary



Link
ÅVisual attributes
ÅStroke color

ÅColor gradient

ÅThickness
ÅThin

ÅRibbon

ÅVariable

ÅCurvature
ÅStraight

ÅStepwise

ÅCurved

ÅTransparency

ÅLink stubs

ÅAnimation

ÅRouting
ÅContext-preserving

ÅBundling

ÅSelective linking of views
ÅView to view

ÅBrush to view



Target

Å±ƛǎǳŀƭ ŀǘǘǊƛōǳǘŜǎ όǎƛƳƛƭŀǊ ǘƻ ǎƻǳǊŎŜΩǎ ŀǘǘǊƛōǳǘŜǎύ
ÅFill color
ÅOutline color
ÅSize
ÅShape
ÅFocus and blur
ÅTransparency
ÅContainer
ÅLabel
ÅHide unselected

ÅDe-aggregation



Design goals

ÅDG1. Provide direct access to brush components. 

ÅDG2. Offer choice in degree of personal agency. 

ÅDG3. Support complex personal agency. 



Demo





Flexibility of MyBrush



Qualitative study

12 participants (5F, 7M):
Åvis group (2F, 2M)

Åsports group (4M)

Åmixed group (3F, 1M)

Åsix views

Åsofifa.com dataset of the 50 most valuable soccer players

ÅǎƘƻǿƴ ŀǘ срέ Ƴǳƭǘƛ-touch SMART Board 6000 series with 3840×2160px 
resolution

Åprelude (10 min), training (10 min), exploration (30 min), wrap-up (10 min)



¦ǎŜǊǎΩ ŦŜŜŘōŀŎƪ

ÅάƘŀŘ ŀ ōƛǘ ƻŦ ŀ ƭŜŀǊƴƛƴƎ ŎǳǊǾŜέ, but άƛǘ ǿŀǎ Ŝŀǎȅ ǘƻ ƭŜŀǊƴέ ŀƴŘ άǾŜǊȅ 
Ŧǳƴέ

Åthe brush menus were άƴƛŎŜƭȅ ŘƻƴŜέ ŀƴŘ άǾŜǊȅ ƘŜƭǇŦǳƭέ

ÅǘƘŜȅ ǿŜǊŜ ŀōƭŜ ǘƻ άǎƻ Ŝŀǎƛƭȅ ŎƻƴƴŜŎǘ ǘƘƛǎ Ƴŀƴȅ ǾƛŜǿǎ

ÅάL ǊŜŀƭƭȅ ƭƛƪŜ ǘƘŜ Ƴŀƴȅ ǇƻǎǎƛōƛƭƛǘƛŜǎ ŎŀǳǎŜ ŜǾŜǊȅ ǇŜǊǎƻƴ ƛǎ gonnatry 
ŘƛŦŦŜǊŜƴǘƭȅέ 

ÅάL ŎƻǳƭŘ ƭŜŀǊƴ ŀōƻǳǘ ǘƘŜ ǇƭŀȅŜǊǎ ώΦΦΦϐ ŀƴŘ ǿŀǎ ŀōƭŜ ǘƻ ǎŜŀǊŎƘ ŦƻǊ ŀƴǎǿŜǊǎ 
ǘƻ ǘƘŜ ǉǳŜǎǘƛƻƴǎ L ƘŀŘέ



Limitations (mentioned in the paper)

ÅScalability
ÅExplicit links (link bundling, routing)

ÅMore features -> change of UI

ÅMobile devices

ÅMore configurable attributes needed (?)

ÅOrdering

ÅConflict resolution

ÅCollaborative interfaces



Critique (screen-dependent)



Critique (intractable links)



Critique (hard to choose individual points)


