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Showing states with less than 50% of their population vaccinated in
orange, and over 50% in blue, the number of states with a majority of the

population vaccinated is extremely small
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Matthew Conlen

(with material from Jeff Heer, Edward Segel)



About Me

| am an HCI researcher and data

[ N ) pata  Qur World in Data

& —> C @& ourworldindata.org

Our World
in Data

journalist
- Ph.D. from UW in 2021
Research and data to make progress against

- Work at NYTimes, FiveThirtyEight, the world's argest problems

Scroll to all of our topics ¥
‘ N N N eW YO r ke r 3393 charts across 297 topics
/4

All free: open access and open source

TRUSTED IN RESEARCH AND MEDIA
Science nature PNAS [ EE® Ehe New Jork Times TN
- guardian THE WALL STREET JOURNAL. N @he Washington Post  Vox

USED IN TEACHING

Currently Head of Product & Design at @ Stanford ey s NN
Our World in Data, contributor to The o
Upshot at NYT

@mathisonian
mathisonian.com


http://mathisonian.com

About Me

My CS research is inspired by working as a journalist
- Tools for interactive and data-driven storytelling
- Interactive research papers and educational materials
- Better decision making tools for policymakers
- Transparent and data-driven journalism on a deadline

Lecture will be biased toward data journalism but the
material is more generally relevant (education,
scientific publishing, policymaking).

@mathisonian

mathisonian.com


http://mathisonian.com
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The Coronavirus Pandemic > LIVE Covid-19 Updates  Coronavirus Map and Cases = Omicron: What We Know  Tracking Omicron = World Vaccination Tracker

When Could the United States Reach
Herd Immunity? It’s Complicated.

By Matthew Conlen and Charlie Smart Feb. 20, 2021

With the vaccine rollout underway and coronavirus cases declining
after a dark winter surge, it may seem as though the end of the
pandemic is in sight. In reality, how soon could we get there?

One answer lies in herd immunity, the point when enough people
are immune to the virus that it can no longer spread through the
population. Getting there, however, depends not just on how
quickly we can vaccinate but on other factors, too, like how many
people have already been infected and how easily the virus
spreads.

An estimate for the path to herd immunity

100% of population immune

80%

When Could the United States Reach Herd Immunity? It's Complicated.
Conlen & Smart, New York Times 2021



Motivation

Transparency in journalism

“A sense of the tentativeness of truth.”
- Philip Meyer, Precision Journalism, 2002

More engaged audience

Greussing & Boomgaarden, Digital Journalism

2019

Better learning outcomes

Mayer’s Multimedia Principles, 2005

Promote active reading

Victor’s “Explorable Explanations”, 2011

...also many challenges!

@

Ehe New Pork Times

The Coronavirus Outbreak > LIVE Latest Updates Maps and Cases  Vaccine Rollout ~ Outdoor Mask Guidance  Vaccines and Virus Variants

When Could the United States Reach
Herd Immunity? It’s Complicated.

By Matthew Conlen and Charlie Smart Feb. 20, 2021

With the vaccine rollout underway and coronavirus cases declining
after a dark winter surge, it may seem as though the end of the
pandemic is in sight. In reality, how soon could we get there?

One answer lies in herd immunity, the point when enough people
are immune to the virus that it can no longer spread through the
population. Getting there, however, depends not just on how
quickly we can vaccinate but on other factors, too, like how many
people have already been infected and how easily the virus
spreads.

An estimate for the path to herd immunity
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This chart shows the current path to herd immunity in the United
States, based on a model developed by PHICOR, a public health
research group. It looks at the number of people who have been
fully vaccinated and combines that with an estimate of the number
of people who have been infected and have recovered to measure
total immunity .

When the orange line crosses into the blue area, that means we
have entered the herd immunity range . The exact threshold for
herd immunity for the coronavirus is unknown, but recent
estimates range from 70 percent to 90 percent.

At first, this looks like pretty good news — under these
assumptions, we could reach herd immunity as early as July. But a
lot could happen between now and then. The speed and uptake of
vaccination, and how long immunity lasts are big factors. The rise
of new virus variants and how we respond to them will also affect
the path to herd immunity.

In most scenarios, millions more people will become infected and
tens or hundreds of thousands more will die before herd immunity
is reached.

What if we speed up vaccinations?

More than 15 million people have been fully vaccinated, and the
U.S. is currently administering about 1.7 million shots per day.
Some experts say we could nearly double that pace by April as new
vaccines are approved. (Because the current vaccines require two
doses spaced weeks apart, the number of people fully vaccinated
each day is smaller.)

The more people we vaccinate, the faster we could reach the
threshold for herd immunity.

CHOOSE A SCENARIO &

Account




Topics

Storytelling

- How different mediums can be used

to tell stories

Design of narrative visualizations &

interactive articles
- Segel & Heer, 2010
- Hohman, et al 2020

Research on Authoring Tools

- Idyll, UIST 2018
- Idyll Studio, UIST 2021

Design exercise

While this means we would reach herd immunity sooner because
more people would get sick and develop antibodies, that speed
would come at a grim cost.

CHOOSE A SCENARIO

Keep measures in place Ease up in the spring End precautions now
nue social distancing until most Lift restrictions when 15 percent of Lift restrictions when few people are
vaccinated people are vaccinated. vaccinated

If we end restrictions in April, we could reach the herd immunity threshold by June . But in that
time, 170,000 people could die from the virus.
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Precautions remain especially important as new variants of the
virus emerge. If social distancing measures aren’t followed, a
stronger virus could rapidly infect and kill hundreds of thousands
of people before they can be vaccinated.

What if a more contagious variant spreads?

A more contagious variant of the virus, like the one first identified
in Britain that is now spreading throughout the United States,
could further complicate the path to herd immunity.

If the virus becomes more contagious, the threshold for herd
immunity will go up. It may be hard for vaccines to keep pace, and
precautions will be even more necessary to stem the spread.

CHOOSE A SCENARIO Y

Current variant with precautions More contagious variant with More contagious variant with no
Transmissibility and precautions remain precautions precautions
the same Transmissibility increases but Preventative measures end in March

preventative measures continue. and transmissibility increases

A more contagious variant will spread faster and raise the herd immunity threshold. We could
still expect to reach herd immunity in July , but new deaths could double, to 200,000 people.
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The spread of new virus variants makes it impossible to put a firm
date on when we’ll reach herd immunity or when the pandemic will
end. There’s a chance a mutation could lead to a version of the
virus that doesn’t respond to existing immunity, leading us to start
the journey to herd immunity all over again.

Dr. Lee said that coronaviruses have relatively high mutation rates
and that it is likely that new variants of the virus will continue to
emerge. “The question will be how different might these variants
be,” he said. If a variant of the virus stops responding to the




STORYTELLING

as ancient as mankind
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Going forward
| carried wax along the line, and laid it

§=. thick on their ears. They tied me up, then, plumb
| %8 amidships, back to the mast, lashed to the mast,
%l 8 and took themselves again to rowing. Soon,

}ﬁ S8 o5 we came smartly within hailing distance,
the two Sirens, noting our fast ship,

off their point, made ready, and they sang...




Narrative Storytelling

narrative (n): An account of a series of
events, facts, etc., given in order and with
the establishing of connections between

them.

Effective storytelling “require[s] skills like
those familiar to movie directors, beyond a

technical expert’s knowledge of computer
engineering and science.” - Gershon & Page ‘O1
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Justice Stephen G. Breyer to Retire From Supreme
Court

WASHINGTON — Justice Stephen G. Breyer, the senior member
of the Supreme Court’s three-member liberal wing, will retire, two
people familiar with the decision said, providing President Biden a
chance to make good on his campaign pledge to name a Black
woman to the court.

Mr. Biden 1s expected to formally announce the retirement at the
White House on Thursday, according to one person familiar with
the planning for the event.

Justice Breyer, 83, the oldest member of the court, was appointed
in 1994 by President Bill Clinton. After the death of Justice Ruth
Bader Ginsburg in 2020 and the appointment of Justice Amy Coney
Barrett by President Donald J. Trump, he became the subject of an
energetic campaign by liberals who wanted him to step down to
ensure that Mr. Biden could name his successor while Democrats
control the Senate.

Justice Stephen G. Breyer was appointed to the Supreme Court in 1994 by President




Justice Stephen G. Breyer to Retire From Supreme
Court

Justice Stephen G. Breyer was appointed to the Supreme Court in 1994 by President

WASHINGTON — Justice Stephen G. Breyer, the senior member
of the Supreme Court’s three-member liberal wing, will retire, two
people familiar with the decision said, providing President Biden a
chance to make good on his campaign pledge to name a Black

woman to the court.

Mr. Biden 1s expected to formally announce the retirement at the
White House on Thursday, according to one person familiar with
the planning for the event.
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Justice Stephen G. Breyer to Retire From Supreme
Court

WASHINGTON — Justice Stephen G. Breyer, the senior member
of the Supreme Court’s three-member liberal wing, will retire, two
people familiar with the decision said, providing President Biden a
chance to make good on his campaign pledge to name a Black
woman to the court.

Mr. Biden is expected to formally announce the retirement at the
White House on Thursday, according to one person familiar with
the planning for the event.
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STORYTELLING

across various media

PEOPLE TELL STORIES
WORDS TELL STORIES
IMAGES TELL STORIES

COMICS TELL STORIES

MOVIES TELL STORIES

DATA TELLS STORIES?
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&he New York Eimes U.S. | The Rise in Testing Is Not Driving the Rise in U.S. Virus Cases

About 21,000 coronavirus cases were reported
50,000 cases per day per day in early June, when the positive test

rate was 4.8 percent.

Seven-day average of
new reported cases

CASE STUDY COVID-19 TESTING
Conlen, 2020


https://www.nytimes.com/interactive/2020/07/22/us/covid-testing-rising-cases.html

CASE STUDY COVID-19 TESTING

Input Data
Daily case and test counts.

Points of Focus
1. Baseline (smoothed average of daily cases)

2. Counterfactual case curve
(baseline positivity rate * daily test counts),

3. Actual case curve (daily cases)



Increase in Testing Does Not Explain

- ; Actual
Steep Rise In U.S. Virus Cases LA
As coronavirus testing has expanded, it is not In cases
surprising that more cases have been found.
But they have risen much more than would
be expected solely from additional testing.  ----eeerereeenie e
60,000
Article and charts by state, Page A7.
40,000 o
7-day case average 4
"’u s
'I
'I
4 Expected
...................................................................................... #........... cases with
ézvggso expanded
PER DAY esung
| I | |
MARCH APRIL MAY JUNE JULY

Source: The COVID Tracking Project MATTHEW CONLEN/THENEW YORK TIMES
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Instagram Q Search Sign Up

monachalabi & « Follow
United States

monachalabi & Total disbelief about
the system doing the bare minimum.
George Floyd deserved so much more
than this, he deserved to live.

Some detail about those 25 sentences:
Unknown sentence = 4 police killings
Just probation = 3

3 months in jail =1

1 year in jail, 3 years suspended = 1

1 year in prison =1

18 months in prison = 1

2.5 years in prison = 1

4 years in prison =1

5 years in prison =1

6 years in prison = 1

16 years in prison =1

20 years in prison =1

30 years in prison = 2

© Qv N

22,976 likes
3 HOURS AGO

Log in to like or comment.



https://www.instagram.com/p/CN52-9PlHkw/

Health

- Hans Rosling
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http://www.youtube.com/watch?feature=player_detailpage&v=hVimVzgtD6w#t=159s

Narrative Devices
What devices communicates best?

Highly dependent on: audience, context, format

Format
Interactive Article
Animation
Lecture

Still Image

Video
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Almost 26000 sites were identified within rivers in
England and Wales. If all of these were used for
hydropower the theoretical total power potential
would be 1178MW - enough electricity for about
845,000 homes. In reality the practical potential
will be a fraction of this due to practical and
environmental constraints.

The average size of each opportunity is small, at
only 45kW, and almost half were classified as
highly sensitive, mostly due to the presence of
migratory fish such as salmon. Over 4000
potential win-wins were identified, representing
approximately half the total theoretical power
potential.

First torch lit at

5.45pm

i WALLSEND

Segedunum Roman Fort

: Celebrations begin at 5.15pm at
Wallsend's Segedunum Roman fort, the
eastern buttress of the great
fortification. A host of ‘angels’ will
descend on the ruins from the skies to
light the first of the 500 beacons in a
spectacular show arranged by the
German arts company Theatre Anu

YOU DON'T HAVE TO UNDERSTAND EVERYTHING WE DO TO PROFIT FROM IT.

= United
Technologies

sle

CASE STUDIES

70% Journalism
20% Business

10% Research

Segel & Heer, 2010
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Annotated Chart Parttioned Poster

Comic Strip Slide Show Film/Video/Animation

Genres for Narrative Visualization (2010)



Genres + Interactivity + Messaging =

SSIGINFSEAC

STORYTELLING Author Driven
CLARITY strong ordering

SPEED heavy messagin
imited interactivi

Reader Driven ASK QUESTIONS
weak ordering EXPLORE
light messaging

free interactivity

The consumer and retail price indices sind

Budget Forecasts, Compared With Reality

just two years ago, predicted by 2012. have past White House
The annual inflation rate fell from 4.5% to 08 : nenEn
4.2% in June.
Past forecasts 1 995
The Office for National Statistics said . N

bargain offers on electronic goods helped
drag inflation lower in June and pulled the
government's preferred measure of the

cost of living back towards its 2% target.

500
trilion

deficit forecasts
been too optimistic.
Meanwhile, inflation as measured by the
Retail Prices Index — the benchmark for
many pay deals — fell to 5%.

Percentage change, year on year. Drag the blue
CPI RPI

PUDEnea: TeDmary 2 2070

Budget Forecasts, Compared With Reality

[ ust two years ago, surpluses were predicted by 2012. How accurate have past White House budget forecasts been?

[1T2[= Rl s[e[nexry]
Past forecasts /\ 2008

In contrast, just two

= 500
years ago, the Bush | ilion
administration projected bt the 2008

a s s bv 2012 > £

asurplus by 2012. forecast for 2012 did.

The 1995 forecast for 1999

—
Published: Fabruary 2, 2010

Budget Forecasts, Compared With Reality

Just two years ago, surpluses were predicted by 2012. How accurate have past White House budget forecasts been?

KBB - O

Latest forecast /\ 2 0 1 0
Today, with a better )
understanding of the = S

| trillion

severity of the economic

. ... but the 2008
o -
downturn, the deficit forecast for 2012 did.
situation is much more
dire.

05

The 1995 forecast for 1999
did not predict a surplus ...

Use the slider to isolate a single year's forecast.

martini
glass

drill-down
story

Interactive
slideshow



http://www.guardian.co.uk/business/interactive/2009/mar/24/rpi-inflation?intcmp=239
http://www.nytimes.com/interactive/2010/02/02/us/politics/20100201-budget-porcupine-graphic.html
http://www.washingtonpost.com/wp-srv/special/world/north-korean-prison-camps-2009

Communicating with Interactive Articles

Shadrvs

= (rov B B
s 5 Ve Se @ sas 1@

- : R o - I.‘\. 4}. ) . -}r- -
60 Interactive Articles -
e Why Momentum Really Worcks I,"m'.'l‘\.r“[‘mmm‘ - -

NYTimes, WaPo, Distill, VisXAl, ... = N .. E (XX

Tied together research from - e = e
HCI, multimedia learning,
infovis, digital journalism

Hohman, Conlen, Heer, Chau, Distill, 2020



Interactive Articles - Design

Five affordances of the format

Connecting Personalizing
People and Data. Reading.
Making Systems Prompting Self-
Playful. Reflection.
Reducing

Cognitive Load.



Interactive Articles - Design

Five affordances of the format

Connecting

Make data
pleasant to work
with. Happy
readers are

People and Data.

engaged readers.

Making Systems
Playful.

Reducing
Cognitive Load.

Personalizing
Reading.

Prompting Self-
Reflection.

Follow the lives of 932 boys who ...and see where they end
grew up in rich families . up as adults:
3 - By g gn® - WHITE MEN  BLACK MEN
o g R :
Grenle PIrichikl - A SPeR, = Rich adult W
d M A S . 0% 0%
g #c.-"!tx el
i .b
-4 . ()
- 7w Upper-middle-class adult
Most white boys . o o
raised in wealthy
families will stay rich .
or upper middle class Middle-class adult L.
as adults, but black
boys = raised in )
similarly rich ’
households will not. Lower-middle-class adult = o(;
Poor adult b O;

Even when children grow up next to each other with parents
who earn similar incomes, black boys fare worse than white

g L2 - 2 b L enceza A Az A 22U o oo 2] = e B A

Badger, Miller, Pearce, Quealy, NYTimes, 2018



Interactive Articles - Design

Five affordances of the format

Connecting

People and Data.

Making Systems
Playful.

Reducing
Cognitive Load.

Personalizing
Reading.

Let readers
choose the
content that is
relevant to their

own experience.

Prompting Self-
Reflection.

Melbourne, Florida 1993

When you were born, the Melbourne, Florida area could expect
about per year to reach at least 90 degrees.

Popovich, Migliozzi, Taylor, Williams, Watkins
NYTimes, 2018


https://www.nytimes.com/interactive/2018/08/30/climate/how-much-hotter-is-your-hometown.html

Interactive Articles - Design

Five affordances of the format

g = 0.35 + 0.00i + 0.945 + 0.00k

p= & x jx k x ijksphere x

g~' = 0.35 + 0.00 — 0.94; + 0.00%

fo)=q-p-q"
N

Making Systems
Playful.

Run Iinteractive
simulations
directly in the
browser. No
setup required.

Sanderson and Eater, 2018



Interactive Articles - Design

Five affordances of the format

Connecting Personalizing
People and Data. Reading.
Making Systems Prompting Self-
Playful. Reflection.

Help readers
learn by asking
them to reflect in
a low pressure
environment.

Reducing
Cognitive Load.

You Draw It: What Got Better or

Worse During Obama’s Presidency

By LARRY BUCHANAN, HAEYOUN PARK and ADAM PEARCE JAN. 15, 2017

Draw your guesses on the charts below to
see if you’re as smart as you think you are.

Under President Obama, the unemployment
rate ...

Draw the line

for the Obama years.

5.8%

4.0% N

BUSH YEARS OBAMA.YEARS

2000 '04] 08] '12]

Buchanan, Park, Pearce, NYTimes, 2017

'16|


https://www.nytimes.com/interactive/2017/01/15/us/politics/you-draw-obama-legacy.html

Interactive Articles - Design

Five affordances of the format

Connecting Personalizing
People and Data. Reading.

Make @ 1 V_'?f;ff t rea -:':_‘/;Iilz:_"z rs If job growth had ...the jobs report
P |'=?.'_'f I.?.f.l sant to work cnoose 1 j'l"l e | been acoeleratlng. . could look like this:
Wﬂ[ll%ﬂpﬁy content that IS

readers are relevant to their 400K 400K
added added

Pause

engage '1'.'_";| feaders. OWn experience.

350 350

Making Systems Prompting Self-
Playful. Reflection.

Run interactive Help readers 200 200
simulations learn by asking
directly in the them to reflect In

" rM\\AICS Y .".,. ) ~ S\Al Bl el el e "
DIOWSeYr. [ l O | | OW [_ ressure

150 150

100 100

buJMJIUQUJuJ, environment.

Reducing J FMAMIJ J AS OND J FMAMIJ J AS OND

Cognitive Load.

Use effective
representations
to make complex
topics more
Intuitive.

Irwin, Quealy, NYTimes, 2014


https://www.nytimes.com/2014/05/02/upshot/how-not-to-be-misled-by-the-jobs-report.html

Challenges

Few authoring tools available
Those that do exist are too low level or lack expressivity
Not suitable for production usage

Requires general purpose programming
In practice need to be a web developer

Difficult to evaluate
Limited empirical evidence; hard to analyze usage data; lack of metrics

Lack of design guidance
Integration between text and media
Multiple output targets

How to make content accessible?



idyll

A Markup Language for Authoring and Publishing

INnteractive Articles on the Web

O o 2
2 PS :{{ .o
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inner's Guide to
bnality Reduction
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FALSE UNKNOWN
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A COMIC INTRODUCTION TO IDYLL

BY MATTHEW CONLEN

IDYLL IS ATOOL TO HELP WRITERS
PUBLISH ARTICLES WITH CREATIVE AND
INTERACTIVE COMPONENTS.

Hours

88

r products but have not heard
48
ince. | believe it was a scam.
Issue announced
2 publicly )
/ nion Company
Jan 2013 Jan 2014 Jan 2015 Jan 2016

Who Shapes the
Open Web?

ook at the membersip breakdown of W3C working grot

Google, Inc. (240) IV(:MO’X Corp. (91.5) l [-\nocv nc. (105) I

1 Assembly Browser Testing and Web Fonts Workil

king Group Tools Working Group Group

39 members 15 / 39 members 8/22.5 members
Group Link Group Link

o Link

Framedrop problem
discovered

winced to transfer money to s

Upgrade causes glitch

Restricted Foods

Stop 2 Edminate resticlod foods

Global cumulative CO, emissi

)|

i

Showing states with less than 50% of their population vaccinated in

orange, and aver 50% in blue, the number of states with a majority of the
population vaccinated is extremely small
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Conlen & Heer, UIST, 2018




DSL for Interactive Articles

Idyll Markup

[Header
title:“Hi Idyll!” /]

This 1s the text
of my article.

[Graphic
value:x /]

And that was a
custom graphic.

Input:
extended markdown

domain-specitic graphics



DSL for Interactive Articles

Idyll Markup Live Web Page
[Header Hello |dy"
title:“Hi Idyll!” /] April 22, 2021

This 1s the text
of my article.

This is the text of
my article

[Graphic
value:x /]

And that was a &«V\

custom graphic. “
And that was a
custom graphic

Input:
P Output:

extended markdown | |
javascript,html,css

domain-specitic graphics



Article Model

DSL for Interactive Articles

Idyll Markup AST Live Web Page

Template & Style

Information
Component
[Header BypRl HEaeks Hello |dy"
. L I properties: .
title:"Hi Idyll!”™ /] title: “Hello Idyll” April 22, 2021
Tdyll 9
This is the text Text
of my article. content: “This is the text This is the text of
of my article.” my article
Component
Implementation
[Graphic Component
value: x /] type: Graphic
properties: value: x
s—
And that was a Reactive | |
- Store A
custom graphic. Text | e W
content: “And that was a And that was a
custom graphic.” .
custom graphic

interactive document schema

I“pllt: (Interactions, linked text+graphics, events)

Output:

javascript,html,css

extended markdown

domain-specitic graphics



Text + Parameterized Graphics

Write articles in
markdown.

Embed
parameterized
graphics.

Connect reactive
variables to user
input widgets to
add interactivity.



Text + Parameterized Graphics

Write articles in
markdown.

Embed
parameterized
graphics.

Connect reactive
variables to user
input widgets to
add interactivity.

INPUT (EDITABLE)

# Hello World

[var name:"x" value:5 /]

The value of x is [Display value:x format:"d" /].

[Range value:x min:0 max:10 /]




Text + Parameterized Graphics

Write articles in
markdown.

Embed
parameterized
graphics.

Connect reactive
variables to user
input widgets to
add interactivity.

INPUT (EDITABLE)

# Hello World

[var name:"x" value:5 /]

The value of x is [Display value:x format:"d" /].

[Range value:x min:0 max:10 /]

Hello World

The value of x is 5.

I
/



Component Library

if

The value of
X 1S

XTEX )

@ Select
Click Me! ) Update the
) Z Check Click Me value of x: O an
\y) (O option
Action Boolean Button Dynamic Radio
w Choose
Option 2
Option 3
Range Select Text Input
H B
Aside Full Width Fixed Float Inline
) |
Scroller
Stepper

Layout

Chart Conditional Display Equation Gist
This is the An inline ", Header

headline link. Ttem 2
And the dek, byline, etc. Ttem 3

Header Link SVG Table Youtube

e®.

</ > ;o

[ ] [« .

views L

Analytics Meta Preload

Helpers




Bring your own graphics

A JavaScript
component APl Is
exposed to end

USers. How To:

Tune a Guitar
Use with libraries oo

like D3, Vega-Lite,
Mapbox,

O

Processing (P5),
React, ...



Usage

Refined design through
expert interviews.

Deployed with undergrad
CS students at UW.

Students successfully in
creating highly
customized explorable
explanations of
algorithms.

@ Traveling Salesman Algorithms X +

& csed42-17f.github.io/Traveling-Salesman-Algorithms/

dll1uUU U c d VEldl UIde U

different approximation algorithms, Nearest Neighbor and Christofide’s Algorithm,and the many facets of each approach.

The Naive Approach

Introduction

The Naive, or brute-force, approach computes and compares all possible permutations of paths to
discover the shortest unique solution. Given n possible cities, with every city connected by a path to
every other city, this results in (| V| — 1)!/2 possible cycles.

We can imagine that from a starting city, there are |V] — 1 possibilities for the second

city. Following this connection, the second city will then have |V| — 2 possibilities, and so
on and so on... Since our path is bidirectional, it follows that some cycles we calculate at will
be disposible as they are duplicates if reversed. Thus we arrive at (| V| — 1)!/2

possible paths.
Paths Explored: —
This figure can better be expressed as having a bound O(|V|!) possible paths. As explored Distance: —
above, a factorial upper bound is simply far too great for real applications. Speed
peed:
Click to see a walkthrough of the Naive solution!
— ‘ - H > H - H Final Result H o ’

Mathew, Cherukupalli, Pusich, Zhao, Traveling

Salesman Algorithms, CS442 ‘17




Idyll in the wild

Velocity Selector Introduction X —+

G W) O B https://phys2331.github.iofidyll-material/short_worksheets/velocity_selector_intro/build/index.html 80% &a Y, N EO @s

sSkills Involved

Cick and arag the velocityarow o change th dectionof the velociy. The
ol v e ” Important information

XY Plane. XZPlane

Balancing Electric and Magnetic Force

Understand the basics for the velocity selector problem

cee ‘Oxtord Cambridge Arc X+

“« > C @ O 8 https:fjnismod.github.iofarc-udm-vis/

Future of the Oxford

By: Kitty Harris Cambridge Arc

Two rows and four columns, where each entry is a particle in coordinate plane
where the electric field points in the x-direction and the magnetic field points in
the y-direction. The particle is a proton in the top row and an electron in the
bottom row. Velocities are as follows. First column: at rest. Second column:
x-direction. Third column: y-direction. Fourth column: z-direction.

For all questions below, assume that the fields’ directions cannot be changed.

Skills Involved

Vectors: Addition

Vectors: Multiplying by a scalar
a. Consider the electron in the figure above. Four orientations of the magnetic

field B, electric field E, and electron velocity v are shown. Draw or write down
the magnetic force and electric force in each case. In which case could the
electric and magnetic forces on the electron cancel?

JPEG Editor
[

Particles: Sign of charge of B 2 s e s
electron + proton

Magnetic field: Force

Electric field: Force

You may experiment with the forces by changing the velocity in the 2D
simulations below.

Forces: Balancing forces

Click and drag the velocity arrow to change the direction of the velocity. The

simulations represent the same system from different perspectives. Important Information

X-Y Plane X-Z Plane
Objective

eeoe Kere! Densty Estimation X+

« > C @ O B hitpsi/mathisonian.github.io/kde/

y y Tune the electric field so that
electrons with a user-
specifiedvelocity feel no force.

Kernel
Density

Estimation

By: Matthew Conlen

UC Denver
Undergraduate physics material (interactive worksheets)




Idyll...

Seems great but...

...still requires learning and writing markup
syntax

...requires use of general-purpose
programming tools, e.g. to make a new
post, run development server



Idyll Studio S—

Document

B U i |t a StrUCtu red editor Document Information

for editing and creating v Example Project
|dY” pPrograms — ) Welcome to the interactive editor.

By: Your Name Here
May 4, 2021

Social media metadata

Reduce use Of general_ Example Project

p u r p O S e p ro g ra m m i n g Short description of your project
Any block of text that you see on this page can be edited. To edit it, move your
mouse over a paragraph of text and click. You should see a black border appear on

t O O | S ° the left, indicating that the text is now being edited. Make the changes that you
desire, then click anywhere else on the page to stop editing and apply your
changes.

Editing text

Publish to the web

Text is written in a markup language based on something called Markdown.

“ Markdown is a syntax that is meant to make it easy to add common styles to your
Eliminate a class of
For example you can use this syntax to create bold ( **bold** ) and jtalic (

*italic* ) stvles. Or use three hackticks to create code blocks:
syntax errors.

. Conlen, Vo, Tan, Heer, UIST 2021
Reify Idyll model.



Document Components Variables

Document Information

THEME
default v
LAYOUT
centered v

Social media metadata

TITLE

UIST

DESCRIPTION

Short description of your project

SHARE IMAGE

Publish to the web

Publish

Idyll Studio

ldyll Studio

Introducing UIST to the structured editor.

By: Matthew Conlen, Megan Vo, Alan Tan and Jeffrey Heer
Aug 11, 2021

Editing text

Any block of text that you see on this page can be edited. To edit it, move your
mouse over a paragraph of text and click. You should see a black border appear on
the left, indicating that the text is now being edited. Make the changes that you
desire, then click anywhere else on the page to stop editing and apply your
changes.

.......................

Text is written in a markup language based on something called Markdowm
Markdown is a syntax that is meant to make it easy to add common styles to your




Idvll Studio Findings

1. The interface enabled users to rapidly
create designs with less stress.

2. But some users struggled to synthesize
multiple concepts. Others needed time to
understand the reactive model.

3. The interface should provide more visual
feedback, promote experimentation, provide
documentation on demand, and have
guardrails to prevent likely mistakes.

4. The interface empowered users and
provided better support to less technical
users compared to existing tools.

Role Tech. 11 D1 12 D2 I3 D3
P1 comp. biologist 42 y vy ¥y y YV ¥y
P2  programmer 42 'y 'y y 'y 'y Yy
P3  hciresearcher 38 yv vy Vv VyV Yy Yy
P4  vis. practitioner 37 'y 'y y Yy Yy Y
P5  hci researcher 35 'y y Vv yV Yy Yy
P6  journalist 34 v yv Vv Vv Yy Yy
P7  hciresearcher 34 'y y Yy Yy Yy ¥y
P8  lab manager 34 'y y Yy Yy y Yy
P9  programmer 32 'y y y y Yy Yy
P10 vis. practitioner 29 'y y Yy y Yy Yy
P11 editor 29 'y vy Vy Vy Vv Yy
P12 cs/journ. student 25 'y 'y Yy Yy Yy Yy
P13 data scientist 25 'y y Yy Yy 1n n
P14 analyst 23 'y y Yy y 1n n
P15 designer 23 'y y y y n n
P16 writer 18 v vy y n n n
P17 ux researcher 18 v vy vy y y y
P18 designer 13 v y vy 'y n n



Design Prompt



Design Prompt ELECTION NIGHT

You want to keep the public as informed as
possible of the status of the 2024 presidential
election as it happens.

m President Senate House ExitPolls  State Results v

May want to convey: 306 232

Latest updates
Joseph R. Biden Jr. Q Donald J. Trump
Congress confirmed Joe Biden’s victory, defying a
81,284,666 votes (51.3%) 270 74,224,319 votes (46.8%) mob that stormed the Capitol after being egged on
TO WIN by President Trump. Read more >

° WINNER

Claudia Tenney, Republican, wins New York's
22nd Congressional District »

Current snapshot

° WINNER

Mariannette Miller-Meeks, Republican, wins
lowa’s Second Congressional District »

Likely outcomes

ﬁ Maggie Astor Jan. 7, 2021
Vice President Mike Pence affirms Joseph R.
Biden Jr. and Kamala Harris as the next
president and vice president.

@ Astead Herndon, in Atlanta Jan. 6, 2021
Today encapsulated the politics of progress
and grievance that have defined the Trump
years: Senate wins for Warnock and Ossoff,
and a mob at the Capitol. Read more »

Awareness of uncertainty

WINNER

Democrats have won the Senate »

Historical context

- Maine 1
- Maine 2

@ Jonathan Martin, in Atlanta Jan. 6, 2021
~ Democrats have now captured control of the
Senate as Jon Ossoff has defeated David

° Perdue, following the Rev. Raphael Warnock’s
. Neb. 1 victory over Senator Kelly Loeffler. See live
results »
B .2
Ml Neb. 3 @ The New York Times Jan. 6, 2021

A mob of people loyal to President Trump
stormed the Capitol, halting Congress’s

' counting of the electoral votes to confirm
e e a e r e u r I I S s President-elect Joseph R. Biden Jr.s victory.
[ [ Read more »
] 3 it ¥
L -

I Biden
N Trump
Win Flip

f,l Trip Gabriel Dec. 14, 2020
“# Joseph R. Biden Jr. has received a majority of
votes from the Electoral College, formally 4




Design Prompt ELECTION NIGHT

Input Data

Vote counts
candidate, state, method, timestamp, # votes

Race calls
candidate, state, timestamp

Constrains

Near real time
Never seen the data before
Data may contain errors

Should not erode public trust



How would you

Design Prompt ELECTION NIGHT visualize this?
Input Data What data would
Vote counts you use?

candidate, state, method, timestamp, # votes

Race calls
candidate, state, timestamp

Constrains

Near real time
Never seen the data before
Data may contain errors

Should not erode public trust



How would you

Design Prompt ELECTION NIGHT visualize this?
Input Data What data would
Vote counts you use?

candidate, state, method, timestamp, # votes
You want to keep the public as

Race calls informed as possible of the status

candidate, state, timestamp of the 2024 presidential election
as it happens.

Constrains May want to convey:

. C t hot
Near real time HITENT Sapsho

Likely outcomes

Never seen the data before Awareness of uncertainty

Historical context

Data may contain errors

Any unusual circumstances

Should not erode public trust



Thank you!
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Contact:
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