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Showing Complex Data
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Basic User Questions

" How is this data organized?

* What's related to what?

* How can | explore this data?

* Can | rearrange this data to see it differently?
= Show me only what | need to know.

* What are the specific data values?
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——
Data Organization

= Linear: List or single-variable plot

= Tabular: Spreadsheet, multi-column list, Sortable
Table, Multi-Y Plot, or other multi-variable plots

* Hierarchical: Tree, Cascaded Lists, Tree Table,
Treemap

* Network: Directed graph or flowchart
" Geographical/spatial: Map or schematic

= Other: Plots of various sorts, such as parallel
coordinate plots, or Treemaps
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What's Related to What?
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How about now?
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Preattentive Variables

Color hue Position and alignment

Color brightness Orientation

Color saturation Siza
= el abodef abodet
fed f  abedef abcdel
abcdef abcodeal

Taxture Shape
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Navigation and Browsing

= Scroll and pan: interactively move the visible part of
the graphic

= Zoom: change the scale
= Open and close points of interest
* Drill down into points of interest (open + zoom in)
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Sorting and Rearrangement
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Sorting and Rearrangement
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Searching and Filtering: Show me only what |
need to know

* |[nteractive: respond as quickly as possible
" [terative: let a user define the search/filter

= Contextual: show results with surrounding data
(keyword embedded in a sentence)
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Actual Data: Show the Values

= [abels: directly on the graphic (town names on a map)
" | egends: show the user what represents what

= Axes, rulers, scales, timelines: tell the user the
relationship between values and position

- Less precise, also less clutter
= Datatips: tooltips that show data values

= Data brushing: select a subset of the data, put it in
another context (another graphic)

- e.gd., select outliers in a scatter plot -> color the values in a
spreadsheet
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Patterns
= QOverview plus detail = Jump to item
= Datatips "= New-item row
* Dynamic Queries = Cascading lists
= Data brushing * Tree table
* [ ocal zooming = Multi-Y graph
= Row striping = Small multiples
= Sortable table * Treemap
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Overview Plus Detail

# IMG_2126 JPC @ 66.7% (RGB/8) T &

866

= Place an overview next to a zoomed-in detail view

= Micro and macro readings: users can scroll, compare,
move at their own pace through the interface

* One of the best ways to deal with visual complexity
= “You are here” sign

15 Alex Pantaleev, SUNY Oswego Dept of Computer Science
=



Datatips

Running Back Fuliback

e Qlllgn P, Fass &
B, Faulk
B. Abdulian &
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Wide Receiver Quarterback Wide Recelver
D, PATTEN T. Brady, & O Glvens
T. Brown R. L'JH\I'E*! N Tom Brady 0. Branch 4
P. Sam & J. Miller 4 B. Johnsos
K. Kaspar
Right Tackle Right Guard Center Left Guard Left Tackle Tight End
T. Ashwinrth & 5. Meal D. Koppen 1. Andnizzi M. Light D. Graham
B. Gonn 1. Andrugzl G. Mruczkowskl . Hopchstein B. Gorn . Fayrs
A, Klgmm & £
B. Watson &

L. Flemister &

= Solving complexity: present the overview, put details
in tooltips

* Put the detail where the attention is (mouse)
* |nside the tooltip, you can afford to format densely

* Make the tooltip as small as possible, obscuring as
little as possible

ex Pantaleev, SUNY Oswego Dept of Computer Science



Dynamic Queries

Provide ways to filter the
data set immediately
and interactively

Use for large datasets,
with predictable
interesting parameters

Controls: single/double
sliders, radio buttons...

Can also directly
manipulate display data

- Drawback: depends on
spatial rendering of data
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Data Brushmg
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" Let the user select data items in one view; show the
same data selected simultaneously in another view

= Use for multivariate data
* Helps users gain insight
= Coordinated/linked views (larger pattern)
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Local Zooming
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Here are the top women finishers in the 2004 Boston Marathon.
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Here are the top woeman finishars in the 2004 Boston Marathon.
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Sortable Table
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Jump to Item / Continuous Filter
o

File Edit Options Buffers Tools HTML  SGML Help

“td-class="concent "> ;I
¥ou are designing a Ul that contains several discrete tasks or
content elements: forms, dewmos, garwes, articles, transactions,
entire applications, etc. kll are reachable from one central
page or window. PBut wvou don't want to link a1l
sections or "spokes" to ewvery other one, for several
possible reasons:
<ul>

<li> space constraints,

<li> absence of wisual andfor cognitive clutter,

<li> restricted workflow to force the cowmpletion (or explicit
cancellation) of a task.

<fuls
</t
</tr>
el e J
<td valign="top" align="right "> <hd4> Thy:</ hd> </ td>
<td class="concent ">

Primarily, vou are usihg navigation to <b»structure

the user experience</b> into something different from the

free-form hypertext browsing offered by the Web. ¥You are asking

the user to focus on <kb>one section at a time,</b> then go bhack

to the hub and navigate to another section. This

certainly reduces clutter on Ehe "zpoke" pages —-- Ehe user

has less to look at, anhd less to think about.

<p :j
-1%*#% hub-and-spoke.html (HTML Isearch)--L54--5f%———— - -

I-zearch: the jj
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New-ltem Row

= Use the last row in the
table to create a new
item in place

= Use for interfaces with
vertical lists

= Conceptually coherent

" Avoids opening another
Ul for item creation

= Uses less screen, reduces
navigation, is less work
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Cascading Lists

" Hierarchy: show lists for E

each level 53 EE % g:’

torn Local&pps mixCall.app Metrolkeys.app
i K r

* Selecting an item shows — e
children at next level . 5

Mo tarm

= Use for broad shallow <[] c e

t t h . II:::uncr:IF.ipps Ir L Dﬂw.nlﬂads . Go 1

rees (O erW]Se, use LocalDeveloper I EaaT;EeeperED . ljl;';r;i :

- Lu:u:.aILibrar,,-' 5 R i i

tree outline) S M e bonaies ¢

= i :_ihrar,,-' ,atru:uKe':,.'s l:

= Shows more of the N e g

h o h t m:zisg;m :h Friifiusd anomag.nh ,

ierarchy at once NN et -

szLiE::r;per F | |Dotekooks B i

. o . R | PPP_Stuff 4 [[ExTLibrary I

= Organizes it visually e [ Shodus
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Tree Table

‘& Bookmarks Manager E]
File Edit  ‘Wiew
P o T @ 7 X
Mew Bookmark... MNew Folder... Mew Separator | Move... | Properties... Rename... Delete [}5
Search: [
Marne Locakion Description aa)
= | Bookmnarks
=1 Bookmarks Toolbar Folder fdd bookmarks to this Folder to see them di...
| | Firefox Help htkp: fftexkurizer . nek)firefoux) David Tenser's Firefox help site
IJ Firefox Support htkp: f fforums. mozillazine, org)viewforum... .. MozillaZine's Firefox Support Forum
E Plug-in FAG htkp: fplugindoc, mozder, arg)fags) Firefox Plug-in Frequently fsked Questions
(= % Firefox & Mozilla Information Information about Firefox and Mozilla
| | Firefox Extensions htkp: fftexkorizer . nekjfirefoxextensions/  Firefox add-ons and exkensions
| Firefox Themes http: fftexturizer.net/firefox /themes, Firefox themes
o ._| Firefoyx Discussions hitkp: ) fFarums. mozillazine, orgfindesx . php?... MozillaZine's Firefox discussion Forums
u MozillaZine hikkp: | e, rnozillazine . org) Mozilla community news and advocacy
[+ ) Quick Searches Handy searches that can be performed in th. ..
http: f fkexkurizer . net firefox fthemes|
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Multi-Y Graph
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Small Multiples
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Treemap

Liilities

Health Care Financial
_Basic Mat...

Capital Goods-

| Transport

Cunéumeﬁr Cyclicals | Technology

Communication
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