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1. Compute in any direction; fix n-1 params and read nth param
2, lllustrate sensitivity to perturbation of inputs
3. Clearly show domain of validity of computation

LlneDrlve [Agrawala & Stolte 2001]
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Trellis

[Becker, Cleveland, and Shyu 96]
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Interaction between people and
machines requires mutual intelligibility
or shared understanding




Gulfs of execution & evaluation

Gulfs

Y atuion

Conceptual model Real world

| becuion 2

[Norman 1986]

Gulf of Execution

The difference between the user’ s intentions and the
allowable actions.

Gulf of Evaluation

The amount of effort that the person must exert to interpret
the state of the system and to determine how well the
expectations and intentions have been met.

[Norman 1986]
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Gulf of execution

Gulf

Conceptual model:
Draw a scatterplot

t
Real world

Gulf of Execution

The difference between the user’ s intentions and the
allowable actions.

Gulf of Evaluation

The amount of effort that the person must exert to interpret
the state of the system and to determine how well the
expectations and intentions have been met.

[Norman 1986]
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Topics

Early interactive systems
Brushing and linking
Dynamic queries
Generalized selections

Early Systems
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Basic Pointing Methods

Point Selection
Mouse Hover / Click

Touch / Tap
Select Nearby Element (e.g., Bubble Cursor)
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Basic Pointing Methods

Point Selection
Mouse Hover / Click
Touch / Tap

Select Nearby Element (e.g., Bubble Cursor)

Region Selection
Rubber-band or Lasso
Area Cursors (“Brushes”)

Brushing and Linking

19



Highlighting

Focus user attention on a subset of
the data within one graph (ion wils 95]

[

rCHits/Year's - E [

Brushing and Linking

Select (“brush”) a subset of data
See selected data in other views

The views must be linked
by tuple (matching data points), or
by query (matching range or values)

20



Brushing Scatterplots, Becker & Cleveland 1982
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Baseball statistics (o wi o5
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Baseball statistics (o wi o5
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Linking assists to positions
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Dynamic Queries

Query and results

SELECT house
FROM east bay

WHERE price < 1,000,000 AND bedrooms > 2

ORDER BY price

Dunanic Browser

: DC Home Finder

MaNuRbEE) Duall ing

House
Hou

House
House
House
House
House
Condo
Condo
Condo
Condo
Condo
Condo
Condo
Condo
Condo
Condo
Condo
Condo
Condo
Condo
House

Addrass

Capitol St.

Lincoln St.
Jones Strect
Jones Streot
Jones Streat
S. Capitol St.
S. Capitol St.
S. Lincoln St.
S. Lincoln St.
Hanilton Street
Hamilton Streat
S. Lincoln St.
S. Lincoln St.
Jones Street
Jones Strect
S. Capitol St.
S. Capitol St.
31st Street
S. Lincoln St.
Glass Road
Hanilton Street
31zt Street

City

Beltsville,
Beltsville,
Beltsville,
Beltsuille,
Beltsvillae,
Beltsville,
Beltsville,
Laurel, MD
Laurel, MD
Laurel, MD
Laurel,
Laurel,
Laurel,
Laurel,
Laurel,
Laurel,
Laurael,
Laurel,
Laurel,
Laurel,
Laurel, MD
Upper Marlboro, HD
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Issues

For programmers

Rigid syntax

Only shows exact matches

Too few or too many hits

No hint on how to reformulate the query
Slow question-answer loop

Results returned as table

HomeFinder

Dynamic
HomeFinder
Reset I Quit I
Save I Print I

Dist to A: [
Dist to B: ‘

Look at:
The yellow dots above are homes in the DC area for sale Hse TH Cnd
You may get more information on a home by selecti —I —I

You may drag th B’ distance markers to your o
office or any other !ol:at ion you want to live near. Features:

Select distances, bedrooms, and cost ranges Grg Fpl
dragging the :orrespnnd ing slider boxes on the right. —I

Select specific home types and services by pressing cAC New
the labeled buttons on the right. _I_I

[Ahlberg and Schneiderman 92]




Direct manipulation

Visual representation of objects and actions
Rapid, incremental and reversible actions

Selection by pointing (not typing)
Immediate and continuous display of
results

FilmFinder

ALL
A —]
ABCDFGHLMNPR S TWZ
= Actor: ALL
- —
AB C DFGHJKLM PRS TWZ
Actress tALL
| j—
- AB CDFGHKLM PRS TWZ
Director : ALL

Ratings ™ G " PG
& PG-13 @ R
Films Shown: 1455
ol & = - -5 - TRE a7 %
1920 1925 1930 1935 1940 1945 1950 1955 1960 1965 1970 1975 1980 1985 1990 1995
[o] Isl Year of Production Copyright (C) 1983 HCIL

- Music | Action War Sci-Fi Weﬂern]
[Ahlberg and Schneiderman 93]
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FilmFinder

Indiana Jones & the Last Crusade
-
Name of the Rose, The  Thunderball

TMurder onhe ?J}ﬁ%&ﬁﬁ@en%amin

Highlander

Goldfinger

Red Tent, The
=Untouchables, The-
Longest Day, The Great Train Robbery, The

Outland

From Russia with Love .., o would Be King, The
obin & Marian
Zardoz o

-
Offence, The
Sword of the Valiant

Family Business
Jime Bandits

Meteor

55—
I«I Year of Prod

ABCDFGHLMNPRS T WZ
Actor : Connery, Sean
ALL
AB C DFGHJKLM PRS TWZ
Actress : ALL
|| —
AB CDFGHKLM PRS TWZ
Director : ALL
|| —
AB C DFGH KL M PR S THZ
60 Length 269
]

0
Ratings ™ G
w PG-13 @ R
Films Shown: 24

1993 HCIL

T )
ITEET IGSMEa Music | Action | War | | Sci=Fi | Western

[Ahlberg and Schneiderman 93]

Alphaslider

Title :
Moonstruck

|

ABCDFGHLMNPRS T WZ

[Ahlberg and Schneiderman 94]
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FilmFinder

=
Popularity
[29

ABCDFGHLMNPRS T WZ
Actor : ALL
o |—]

AB C D FGHIKLM PRS THZ
Actress : Pfeiffer, Michelle
fet =

AB C DFGHKLM FRS TWZ

- Witches of Eastwick, The y Director : Miller, George

Director: VYear: 1987 2 N |

Country: USA Language: English G 4B C DFGHJKLM PRS TWZ
Actors: Actresses: L : 105 3 Length 231

Nicholson, Jack Cher Q
Jenkins, Richard Sarandon, Susan 1 Ratings I G

Joakum, Keith Pfeiffer, Michelle } _IPG-13 ™ R

Struycker, Carel Cartwright, Verol . Films Shown: 210

1970 1975 1985 1990 1995
ol TJa YearofProduction Copyright (C) 1993 HCIL

[Ahlberg and Schneiderman 93]

Announcements




Assignment 3: Dynamic Queries

Create a small interactive dynamic query application
similar to Homefinder, but for South Bay Restaurant
Data.

amic
Hlo)tynneFlndsr

Implement interface

Submit the application
and a short write-up on

canvas

Can work alone or in pairs

Due before class on Feb 10, 2020

ZipdeCOde [from Fry 04]
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https://benfry.com/zipdecode/

NameVoyager

Cboys Oains Wb oth 2007 rank, boys Names

girls

tarting with
", per

million babi

19608

Region
South Asia
America
East Asia & Paciic
Europe & Central Asia
Middle East & North Africa
Sub-Saharan Africa

Life Expectancy

Fertility
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http://www.babynamewizard.com/voyager

Pa ra I Iel Coordinates [Inselberg]

economy (mpg) cylinders displacement (cc) power (hp) weight (Ib) 0-60 mph (s)
A 80 P q q
4507

Timesea rCher [Hochheiser & Schneiderman 02]

File Edit View Transform Help

@@@B@ i) sew [ | searcn| clear] Query Variabie Low |
[ tow (iG] o

3260

13/224 records displayed

Sep Oct Nov Dec Jan Feb Mar Apr

TIoNs
7223 Records W % LAMERICAN HOME PRODUCTS

LLIANT TECHSSTEMS INC
\DCTELECOMMUNICA 110NS T I G

WX COR
BAXTER INTERNATIONAL INC
e

eh O Nov Dec Jan Feb Mar Apr WMay Jun Jul Aug Sep

Sep Oct Nov Dec Jan Feb Mar Apr May Jun Jul Aug Sep

ANAREN MICROWAVE INC

Based on Wattenberg’s [2001] idea for sketch-based
queries of time-series data.




3D dynamic queries [Akers et al. 04]

34



Pros and cons

Pros
Controls useful for both novices and experts

Quick way to explore data

Cons
Simple queries
Lots of controls

Amount of data shown limited by screen space

Who would use these kinds of tools?

Summary

Most visualizations are interactive
Even passive media elicit interactions

Good visualizations are task dependent
Pick the right interaction technique

Fundamental interaction techniques

Selection / Annotation, Brushing & Linking,
Dynamic Queries
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