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Introduction e

Information visualization is more than a mere mapping of “raw data” to pixels

Different mappings allow for different perspectives and approaches to a given visualization

Multiple views on data both counter bias of one single visualization choice and reveal

relationships in the data

Coordinating these multiple views improves usability and facilitate mentioned relationship

discovery, yet also entail various performance issues

“Non-scientific” examples of multiple and coordinated views (MCV):

Microsoft Windows Vista Explorer Apple iTunes 7 Blender
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Multiple Views -

Single view — combination of a set of data together with display specifications

Form — display type (e.qg. list, scatter plot, various charts, ...)

Multiple views — representation of data in multiple views

Multiform — using several forms to display (the same) data

Distinct views — term used when two or more views enable users to learn about different aspects

Common types of multiple views (according to side-by-side relationship):

Overview & detail — one view displaying the whole (or large portion of) the dataset and another view

displaying part of the dataset in greater detall

Focus & context — similar to the above but different in stressing of detail (focus) and limiting the overview

(context) to just enough to be able to roughly “locate” the detail in the big picture
Difference views — highlighting of differences, usually achieved by merging several views together

Small-multiples — small graphics arranged in a big matrix, useful for discovering relationships while one

variable changes as in developments along a timeline
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Coordination

Desirability of reflecting and controlling
relationships between views (as in the above side-

by-side relationships)

Realization by mapping changes in one view to

changes in another:

Coupling functions

Propagation model

Interaction:

Brushing

Dynamic querying

Navigational slaving

“2x3 taxonomy of multiple window coordinations”

= Implicit vs. explicit relationships
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Same collection Different collections
of information of information
v

Selecting items to items

[ m |mu. A
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Navigating views to views

Selecting items to navigating views

Modified after C. North: Generalized, robust, end-user programmable, multiple-
window coordination, 1997
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Issues and Guidelines
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Issues:

Learning time and effort required to learn

the system.
Load on user’s working memory

Comparison effort required when using the
system

Context switching effort required when

using the system

Computational power required by the

system
Display space required by the system

Design, implementation and maintenance

resources required by the system

Baldonado et al.’s guidelines

Eight rules with both positive and negative

impacts to be balanced
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Rule of ... Major positive Major negative impacts
impacts on utility on utility
.. diversity memory learning, comp. & displ.

overhead

.. complimentary

memory, comparison,

context switching

learning, comp.& displ.

overhead

.. decomposition

memory, comparison

learning, comp.& displ.

overhead

.. parsimony

learning, comp.& displ.

overhead

memory, comparison,

context switching

... Space/time resource

optimization

learning, comp.& displ.

overhead

memory, comparison,

context switching

... self-evidence

learning, comparison

computational overhead

... consistency

learning, comparison

computational overhead

Hauptseminar WS 2008/2009

... attention management

memory, context

switching
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Snap-Together Visualization (1) =

(North and Schneiderman)

Ideas and Goals

Users might be interested in coordinations unforeseeable (for all possible tasks) by a developer

Simple on-the-fly coordination opposed to common static MCV systems or the rare systems that at least

required custom programming for custom coordination

Easy integration (into third party visualization applications)

Terms

Information units, called objects are represented as tuples in a relational database (holding information)
Sets of objects can be retrieved from the database and visualized in so called visualizations (views)

Coordination is defined on user actions (i.e. select, navigate, query)

Usage

poE

Helper application serves as front-end to a database and handles creation of views and coordinations
User queries database and thus creates view or updates existing views

Coordination is established by choosing to applications and define their coordination from a predefined set of

choices (“snapping visualizations together”)
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Snap-Together Visualization (2) =

1. 2.

. Snap-Together Yisualization Menu  [[E

Snap Specification

[ ipen Databass... |

upsae | (AGHEY [z = W [| = Architecture

G:huzershchris‘discovhwbhwest mdb Yisualizations: - Wlindaw 1:

P = List Spoie - Cases = Mapping of two visualizations:

Caze Attarmey junction Page action;

o bad Gid gfgﬂ (vis,, action,, objectid, ) < (vis,, action,, objectid, )
Headnotes S

.......... g memememen Spotfi — . . .
A e %‘"e ~Window 2 = Stored in a so called coordination graph
Altomneys of a Case ﬂ List - Headnotes of a Case . . . . .
Cases and Allomeys TreeMap o [ (nodes — visualization, links — mappings for
Eﬂ:::ir'l::l of a Caze wieh O 5cral ) ] ] ] )

Do an Ve —
P e o Cas [ = L cad incident visualizations)

Gueny: 1 parameters

Object Relation:

Hooks need to be implemented in third party

Save Group ICase Wiger

i

applications (i.e. initialization, action

Hisgtom | Basket | Search | E«it |

notification, action invocation, load)
Both retrieved from http://hcil.cs.umd.edu/trs/99-10/99-10.html (January 26th, 2009)

= Evaluation

Participants in a user-study were able to quickly acquire the ability to use the system in an efficient and
creative way adjusting it to their own needs

They did “not have problems grasping the cognitive concept of coordinating views [and] were able to
generate designs by duplication and by abstract task description”
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A Coordination Model for Exploratory s
Multiview Visualization (1)

(Boukhelifa et al.)

Miinchen____

Addresses limitations of simplified

customization as in Snap

More general, abstract approach to

coordination

Simple model

Coordination objects (residing in coordination

space) are the main entities

One coordination object for each type of

coordination

Views are coordinated when linked to a

common coordination object (by translation EVéﬂt 1 evént;_,

functions and notifications)

Modified after Boukhelifa et al.: A Coordination Model for Exploratory Multiview Visualization, 2003

Views can be added and removed
independent from coordination objects or

other views
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Layered model

view,

view,

Notify

Event -—»
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Application of simple model to the so called dataflow paradigm of visualization
Abstract parameters, translations, notifications, events
Enhance Map Render Transform
- abstract
original |
datay ||
fE 1,
original abstract
g - visualization
dataz ||
fEo | i
5t fRa;
I EP— — e i m mmm o
'EC Subspace; :MC Subspace; :RC Subspace: TC Subspace;
Subset, filter, Mapping :  Rendering : :
enhance ; i techniques ! i algorithms : GUI cantrols
L Coordination Space )
Modified after Boukhelifa et al.: A Coordination Model for Exploratory Multiview Visualization, 2003
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Improvise (1) -

(Weaver)

Combination of several approaches to balance coordination tradeoff (advanced coordination
requires complicated customization methods, easy-to-use customization methods imply limited

coordination ability)

Two main concepts:

= Live properties Control 4 Property 3 Variable Property Control
' (active) ' (Passive)

= Coordinated queries

Variable Lexical Variable

Modified after Weaver.: Building Highly-coordinated Visualizations in Improvise, 2004
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Improvise (2)
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Modified after Weaver.: Building Highly-coordinated Visualizations in Improvise, 2004
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Applications of MCV (1)
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See da Silva Kauer et al.: An Information Tool with Multiple Views for Network Traffic Analysis, 2008
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Da Silva Kauer et al.: An Information Tool with Multiple Views for Network Traffic Analysis
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Applications of MCV (2) S

Shimabukuro et al.: Coordinated Views to Assist Exploration of Spatio-Temporal Data

Color mapping for - =101 x|

monthly total Valios Intbreal
precipitation used e —
to fill in the e :'Eomr“"
squares 00 1000 |
=101 % 11000 200.0
12000 300.0

ISUH.B 400.0

{400.0 500.0

- H ' 15000 6000

scale Year Month |1~ | 1979/~ [ 6] | pcttoaiy ||

visualizations are organized so that
their relative spatial positioning are
similar to those of collection stations
they represent

=18/

& Rain Data-4 <C8-057.dat>

Source Visualization Marks Scale

Data Visualization Map Marks Scale

| »

4 l Ll
Scale Year Month IT?J I 1.879/= I Bl=

See Shimabukuro et al.: Coordinated Views to Assist Exploration of Spatio-Temporal Data: A Case Study, 2004
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Applications of MCV (3)
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Masui et al.:

Multi-View Approach for Smooth Information Retrieval

vanirShog

yartments

= Gy Book
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L wooden blilding in the world (Nationad Tr
(Mara Daibutsl) is in the

W 0ld Todaiji Precinct
W Todaiji Temple

Todai ji temple fotnded Sharm to
ﬂnm&eﬁm W‘a.lrm

Buddha) and
e )

Attached High School to Mara Women Colledge
Tobitino Fark
Todaiji Temple
Tokuyuyi Temple

Nafomiyama Tomb
Emperor Shomu's Tomb
Martoro (the Larntern Lighting) Ce,
The Site of Shotouln in Gankou=ji Temple
Touno-chaya Cafe

Masui et al.: Multi-View Approach for Smooth Information Retrieval, 1995
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Applications of MCV (4) o

Do Carmo et al.: Coordinated and Multiple Views in Augmented Reality Environment

details of the

selected
itens
coordinated
action virtual
pointer

Do Carmo et al.: Coordinated and Multiple Views in Augmented Reality Environment, 2007
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Thank you for your attention -

Questions and answers ...
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