Data Visualization (CSCI 627/490)

Definition & Web Programming
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Exploration <-> Communication Spectrum

Consecutive Starts by a Quarterback for a Single Team

e O 0O Quartz 2 [*]

games started

Each streak shows
consecutive starts by a
quarterback for a single team.
Streaks include playoffs.

1570 1975

Only two players have longer
streaks: Brett Favre (275) and
Eli's brother, Peyton (227) .

1580 1985

Among active players, Find a quarterback

Philip Rivers (122) and Eli Manning (149) v
Joe Flacco (96) are closest

behind Eli.
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Exploration Confirmation Communication

Questions Answers/Persuasion

(K. Quealy, 2013]
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0N

B5% | pouian
YoLumE or
ont A Cooom? WINTER  (Davip Bown)
— D“P a&p“
ARGENT Pivk Flovn
%t EMERSON, LAKE, & PALMER rocf'f e — ~
e YES 7 Uruy Hee N IRowe
wE HAAN Torpee O
" B s e ——
» \, Ve
Van MoRRISON  [Row Butrereyy /M,/A:A’;:::-——'f - Mato % Davio £ 535"
procvt HARVM _ Sveppeyue SANT goD_STEWAR 2 _JOE Wiaysp O VE Miieg
65% ‘;". GuEsS wnoe eVAY T ocxeR Leon Russece N Lynye
- —— ex ALMAN BROTHERS oy 0 SKYnrym
Ruvers—TVRTLES — BLuE Cuger Creronnes € e JANS JofuN = m‘* &2 7op
“ 7 ¢ ™ MYSTERIMNS Doogg C"“E‘:fc’» ‘T‘msuow“" B puastic Ono Bavo Guid STEEY Dan Y
: L —— Jont LeusieS MoooY BLUES Lossis SMessiy,
TROGGS S — )
v NKS €S /__6,__5_;_ — Acip THRES Jound GILsRT O SucLivan Berve Mocee Paver Lace
senl f Moow (A8 oLu —— _\\y
A{’i N;bi&&]}s:a ogoc,us QUINTET &xoou;;m ™ ook, DAWN NOS — — T ]3_“4? Suveog
X 46, nCHERS €AV BRUMMELS TY SPRINGFIELD 2 Terry Jacys
. T @ A(ﬁ“r; 8€4r, Reoor¢me p CyreLe Bee oo Newson E° %Kp%gtaw% PAUC An
5 SURFa g ex H0 4" 7 REAMERS Lget Bank  TAPPEN S RICK ELVI —3 Gus kA
fwrs JA::",“YS P "r,“'&qrp\":“‘sifﬂﬂlfs NeiL Dumo Buexky "5‘*4'\; C‘ASS;QCSK Rinco Sran
Sut THOMPSON KERS $s RooTts :
asa b el TLirTLE Eva 2 —— “k sPeruea Cuark MY how GAP Bano EA(:.':‘S
N
n
_./*""__—"\“-9
an . A2 tO“ SMﬁ" Tommy ROC GfNE pl
& FRNE T Bosey RYOELL — 1 SepaKA
Cong counen BT New SRS T m 7
1
/f“"" ANNE"E Y CANNON ’M GARY Lewss § The RAYE
o, YoM __Frankie Amon _Faeoot SRS -» o.;et GRACE \ ors o :uo FRUITGUM cso 6%
of = OHIO EXPRESY V" 0
3% wms / N
.as°~ — .;/,...-/"‘ "3 R VAVOVILLE B L D’“‘ -
fo" FUL
/}/’; TN S BT S S :
WA TwaT Ty ORs TOMWATMEN Bacz —New Cumsm 5"' A McOVIRE  Suvon ¢ Gaer, gyt Doss e
on - Sam— FOVR 1o Mivs M T6S : i
C e RodGE omu.s —— TR —,  BNR0S MAMAS { PPAS SPNERS— - CHI L1 - o T RA
— I3 °
e — wooD ARGYLES MARCELS g iTerS Astil STEVENS € Nino Tg LER agook BENTON AL GREEN . STYLISTI - 7
20% ° —oo0s _ Aony AR WTERS 5,.‘9‘( Limet 20 _Four Sasons ——— — W{e - pRoc BILL WITHERS— T P 5 ;::, ";’:, i
- W™ Crirfoe— 5TA‘RES::1§SPS DOoNNY HATHAWAY ~ SAL -
MARY IFFONS — MOM Rosera fnck NoRICK 15T on
155 | —e.s‘s:\—;h’ Ji(u,('s'“o”s;ﬁg__ JEAN KNIGHT LUTHER ING“::.‘M cone K& "‘oa.vo:-f'""o
stm PAYNE DBRGVOA § 10 TABULATIONS geTTY ¢ Unut
ANA ROSS _ GLaoys KNIGHTS{™ WMF SE
HoNnEY Coné R
o MRE R C Cormesius Bacs d Srsrae RO%E e Powe
4 ARY ONNELLY  ARTHWR = MAN
LLOYO PRICE Jo€ Tex Oris DRAMATICS

Bo DiooLEY

ERRY
o w FREEMAN  RAY CHARLES— gy mu-w

BARRETT STRONG

IXE(TM
TVANER

CozY Cout MARTIN DENNY

&Rds..woe Sams Dave 2 Haves

: ¢ Jame's § Bossy Puriry s AR GO, A BES SaTPeR
TARUGHYERS  MARVIN CAYE e e .w«es sRONN CAPITOLS Soul Survivors mms:xzu IR WALKER ¢ AL STARS

Uy COBRAM

1955 1956 1957 1958 1959

D. Koop, CSCI 627/490, Fall 2020

= S e ARCHIE BELLY “““’3”; S0 IKE { TNA TURNEE————
v " RAMSEY LEWIS 14 o6 sis  ESQUIRES N ot Ry THAL BAN €L

KeL 1963 1964 e v 7 958 1969 1970 971 1972 ms 1974

[Rock 'N' Roll is Here to Pay, R. Garofalo, 1977 (via Tufte)]

L. Northern Illinois University 3




The P

ower of Interactive Visualization

Album or artist:
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In The Lonely Hour
Sam Smith

Maroon 5

[Music Timeline, Google Research]
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Definition of Visualization

‘Computer-based visualization systems provide visual
representations of datasets designed to help people carry out
tasks more effectively.”

— |. Munzner
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Definition

‘Computer-based visualization systems provide visual
representations of datasets designed to help people carry out
tasks more effectively.”
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Definition

REMOTE STATION FF L SEN/DIS 7-D AFAS UNL D AFAS/RMF | JOINT RRTKT  7-D UNL 30-D UNL
1 RO11 42ND STREET & 8TH AVENUE 00228985 00008471 00000441 00001455 00000134 00033341 00071255
2 R170 14TH STREET-UNION SQUARE 00224603 00011051 00000827 00003026 00000660 00089367 | 00199841
3 RO46 42ND STREET & GRAND CENTRAL 00207758 00007908 00000323 00001183 00003001 00040759 00096613
4 RO12 34TH STREET & 8TH AVENUE 00188311 00006490 00000498 00001279 00003622 00035527 | 00067483
5 R293 34TH STREET - PENN STATION 00168768 00006155 00000523 00001065 000050
6 RO33 42ND STREET/TIMES SQUARE 00159382 00005945 00000378 00001205 000006
7 RO22 34TH STREET & 6TH AVENUE 00156008 00006276 00000487 00001543 000007
8 RO84 59TH STREET/COLUMBUS CIRCLE 00155262 | 00009484 00000589 00002071 ' 0000054 u b W ay
9 R0O20 47-50 STREETS/ROCKEFELLER 00143500 00006402 00000384 00001159 0000073
10 R179 86TH STREET-LEXINGTON AVE 00142169 00010367 00000470 00001839 | 000002
11 R023 34TH STREET & 6TH AVENUE 00134052 | 00005005 00000348 00001112 0000064 a re D at a
12 R029 PARK PLACE 00121614 00004311 00000287 00000931 K 000007
13 R047 42ND STREET & GRAND CENTRAL 00100742 00004273 | 00000185 00000704 0000124
14 RO31 34TH STREET & 7TH AVENUE 00095076 00003990 | 00000232 00000727 00001459 00024284 00038671
15 RO17 LEXINGTON AVENUE 00094655 00004688 | 00000190 00000833 00000754 00020018 00055066
16 R175 8TH AVENUE-14TH STREET 00094313 00003907 | 00000286 00001144 00000256 00038272 00074661
17 ROS7 BARCLAYS CENTER 00093804 00004204 | 00000454 00001386 00001491 00039113 00068119
1R R13R WEST 4TH ST-WASHINCTON SO 00093562 | 00004677 | 00000251 | 00000365 | 00000127 | 00031628 | 00074458

‘Computer-based visualization systems provide visual
representations of datasets designed to help people carry out
tasks more effectively.”

D. Koop, CSCI 627/490, Fall 2020 B Northern Illinois University



Definition

REMOTE STATION FF L SEN/DIS 7-D AFAS UNL D AFAS/RMF | JOINT RRTKT  7-D UNL 30-D UNL
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15 RO17 LEXINGTON AVENUE 00094655 00004688 | 00000190 00000833 00000754 00020018 00055066
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‘Computer-based visualization systems provide visual
representations of datasets designed to help people carry out
tasks more effectively.”
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Definition

‘Computer-based visualization systems provide visual
representations of datasets designed to help people carry out
tasks more effectively.”
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Why People’?

e Certain tasks can be totally automated
- Statistical computations
- Machine learning algorithms

- We don’t need visualization for these tasks (although perhaps for debugging
them...)

e Analysis problems are often ill-specified

- What is the correct question®

- Exploit human visual system, pattern detection capabilities

- Goal may be an automated solution or a visual analysis system
* Presentation

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 8



Why Computers?
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Why Computers?
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Administrivia
e Course Web Site

e Syllabus i )
_ P‘agiarism '. - Visualization
- Accommodations el /nalysisé&Design
® [extbook:

- Required: Munzner (VAD)

- Recommend: Murray, 2nd ed. (IDV)
® Assignments
e Exams: Midterm (Oct. 15) and Final (TBA)
e Registration

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 10


http://faculty.cs.niu.edu/~dakoop/cs627-2020fa
https://www.cs.ubc.ca/~tmm/vadbook/
http://alignedleft.com/work/d3-book-2e
http://faculty.cs.niu.edu/~dakoop/cs627-2020fa
https://www.cs.ubc.ca/~tmm/vadbook/
http://alignedleft.com/work/d3-book-2e

Administrivia
e Undergraduate (CSCI 490) and Graduate (CSCI 627)
- Graduate: Extra reading, exam questions, project emphasis
¢ Research Topics:
- Also Investigate some topics in depth
- Research papers as assigned reading (CSCI 627)
e Project: Create an interactive visualization (or vis research)
- Design
- Data analysis
- Insight

- Presentations: Last week of class

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 11



Online Synchronous Course

o | ectures will be given 9:30-10:45am Tulh
- Better for learning if you are engaged
- Ask questions

- Please mute your microphone if you are not asking a question or discussing
- Please advise me of any Issues

e Slides will be posted to the course website

e Recordings will be made available on Blackboard

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 12



Office Hours & Emall

e Office hours will be held via Blackboard Collaborate
e Scheduled office hours are open to all students
- TTh: T1am-12pm, or by appointment
® YOu do not need an appointment to stop in during scheduled office hours

¢ |[f yOou need an appointment outside of those times, please email me with
details about what you wish to discuss

* Many questions can be answered via email. Please consider writing an
email before scheduling a meeting.

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 13



About Me

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 14



About You

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 15



Questions?

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 16



Assignment 1

¢ | INK

o \Write HTML, CSS, and SVG

o [ext markup and styling (information)
e Drawing markup and styling (camera)

D. Koop, CSCI 627/490, Fall 2020

Northern Illinois University 17


http://faculty.cs.niu.edu/~dakoop/cs627-2020fa/assignment1.html
http://faculty.cs.niu.edu/~dakoop/cs627-2020fa/assignment1.html
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Do not cheat!

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 18



DO not plagiarize

¢ |t IS Academic Misconduct

e Do your own work, do not copy anyone else's work, text, sentences, ...
- Anyone = another student, an internet source, book, blog, ...

e Never quote text unless there is a specific need.
- Usually, only tfamous quotes or very specific definitions

- "l think there is a world market for maybe five computers.”
— Thomas Watson (1874-1956), Chairman of IBM, 1943)

e Cite sources that back up your claims or reflect the origin of an idea

- Vertex cover is an NP-Complete problem [1]. ...
1] Garey, M. R., and Johnson, D. S., "Computers and intractability: a guide

to NP-completeness.” 1979,

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 19




DO Nnot cheat

e Cheating on assignments, projects, and exams Is not allowed
e You Will receive a zero on the assignment/project/exam

o |t will be reported to the department and university

o |f It repeats, you will fall the course

® YOu can be kicked out of the university

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 20




Do ask questions!

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 21



Do ask questions

® |f you are stuck on a specific iIssue with an assignment:
- Do email me with specific questions
- Do consult books, online documentation, tutorials
- Do discuss that specific issue with a classmate
® |[f yOou are asked about a question:
- Do not share your code
- It the questioner Is trying to cheat, walk away
- |f you see an obvious mistake, kindly point it out
- Suggest a specific function or library that may be useful

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 22



Do not cheat!

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University = 23



Questions?

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 24



Definition

“‘Computer-based visualization systems provide visual
representations of datasets designed to help people carry out
tasks more effectively”

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 25



Why do we visualize data”?

Total Bandwidth
(millions of bits per second)

|

L

=
"

£

lvia A. Lex] [T. Norretranders]

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 26



Why Visual?
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Why Visual?
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Mean of X
Variance of X
Mean of y
Variance of y

Correlation

11
7.50
4.122
0.816
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Why Visual?
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Why Visual?

Mean of X 9
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Visual Pop-out

[C. G. Healey]
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Visual Pop-out
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Visual Perception Limitations
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Visual Perception Limitations
O

[C. G. Healey]
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Human Perception

[Inside NOVA: Change Blindness]
D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 34
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Human Perception

[Inside NOVA: Change Blindness]
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Other Human Limitations

e \/isual working memory is small
e Change blindness: A failure to notice a change in our view

¢ |nattentional blindness: A failure to notice something else going on in our
view while focusing on a particular task

e "[he goal of vision Is not to build a complete photograph or model of the

world in your mind. The goal of vision Is to make sense of the meaning of the
world around you." - D. SImons

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 36



Definition

‘Computer-based visualization systems provide visual
representations of datasets designed to help people carry out
tasks more effectively”

D. Koop, CSCI 627/490, Fall 2020 Northern Illinois University 37



Design Process: lteration
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Design Process: lteration

New York Giants EX Manning
Indianapolis Colts  Peyton Manning
San Diego Chargers DrewBrees  Drew Brees Phiip Rivers
Baltimore Ravens  Kyle Boller Steve McNair
New England Patriots  Tom Brady
Green Bay Packers  Brett Favre
New Orleans Saints  Aaron Brooks Drew Brees
Atlanta Falcons  Michael Vick Michael Vick
New York Jets Chad Penningtor
Cincinnati Bengals Carson Pain  Carson Palmer
Houston Texans  David Carr
Carolina Panthers  Jake Delhomme
Denver Broncos Jake Plummer Jay Cutler
Arizona Cardinals Matt Leins -
Jacksonville Jaguars Byron Leftwich David Garrard
Detroit Lions  Joey Harrington Jon Kitna

ampa Bay Buccaneers

Dallas Cowhoys Drew Bledsoe

Tony Romo

Chris Simms Bruce Gra: ¢ Jeff Garcia

Kurt Warner

Andrew Luck
Joe Flacco
Matt Cassel Tom Brady
Aaron Rodgers Aaron Rodgers Aaron Rodgers
Drew Brees
Matt Ryan Matt Ryan
Brett Favre  Mark Sanct : Mark Sanchez
Ryan Fitzp Carson Palmer Andy Dalton
Matt Schaub Matt Schaub
Jake Delhomme Cam Newton
Kyle Orton Tim Tebow Peyton Manning
David Garrard Blaine Gabbert
Matthew Stafford
Josh Freeman Josh Freeman
Tony Romo Tony Romo

K. Quealy, 2013]
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Design Process: lteration

Each streak shows
consecutive starts by a
quarterback for a single team.
Streaks include playoffs.

1970 1975

PACKERS
COLTS
GIANTS
PATRIOTS
EAGLES
CHARGERS
BILLS
DOLPEINS
RAVENS
RAMS
SAINTS
CHIEFS
REDSKINS
CARDINALS
RAIDERS
JETS
BUCCANEERS
BROWNS
SEAFAWKS
PANTHERS
49ERS
STEELERS
FALCONS
BRONCOS
BENGALS
TEXANS

Jm Hart (79)

D. Koop, CSCI 627/490, Fall 2020

Only two players have longer
streaks: Brett Favre (275) and
Eli's brother, Peyton (227) .

1580 1985

Ron Javorsk (123)

Joe Ferguson (110)

Joe Theismann (79)

Richard Tedd (76)
Brian Spe (71)

Jim Zorn (69)

Terry Bradshaw (63)
Steve Bartkowski (SS)

Reger Staubach (S0)

Among active players,
Philip Rivers (122) and

Find a quarterback

Eli Manning (149) v
Joe Flacco (S6) are closest
behind Eli.
1980 1995 2000 2005 2010

Brett Favre (275)
Peyton Manning (227)
Eli Manning (149
Tom Bracy (128)

Phiip Rivers (122)

Dan Marno (99)
Joe Flaceo (95)
Jm Cverett (91)
Aaron Brooks (84)
Trent Green (82)

Rich Gannon (78)

Trent Difer (72)

Jake Dehomme (66)
Jeff Garcia (64)

Matt Ryan (S8)
John Evey (52)
Jeff Blake (52) Carson Paimer (52)

David Carr (S0)

(K. Quealy, 2013]
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Design Example
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Impact of Design Choices: y-axis scale

Average Annual Global Temperature in Fahrenheit
1880-2015
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Impact of Design Choices: y-axis scale

Average Annual Global Temperature in Fahrenheit
1880-2015
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Impact of Design Choices: color
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Impact of Design Choices: color
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Analyzing Visualizations

R

>

How?

How?

[Munzner (ill. Maguire), 2014]
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Data exploration through Visualization
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M A Fare Data Exploration

REMOTE STATION FF v SEN/DIS 7-D AFAS UNL D AFAS/RMF | JOINT RRTKT  7-D UNL 30-D UNL
1 RO11 42ND STREET & 8TH AVENUE 00228985 00008471 00000441 00001455 00000134 00033341 00071255
2 R170 14TH STREET-UNION SQUARE 00224603 00011051 00000827 00003026 H 00000660 00089367 00199841
3 RO46 42ND STREET & GRAND CENTRAL 00207758 00007908 00000323 00001183 4 00003001 00040759 00096613
4 RO12 34TH STREET & 8TH AVENUE 00188311 00006490 00000498 | 00001279 00003622 00035527 00067483
5 R293 34TH STREET - PENN STATION 00168768 00006155 00000523 00001065 00005031 00030645 00054376
6 RO33 42ND STREET/TIMES SQUARE 00159382 00005945 00000378 | 00001205 00000690 00058931 00078644
7 R0O22 34TH STREET & 6TH AVENUE 00156008 00006276 00000487 00001543 00000712 00058910 00110466
8 RO84 59TH STREET/COLUMBUS CIRCLE 00155262 00009484 00000589 00002071 00000542 00053397 00113966
9 R0O20 47-50 STREETS/ROCKEFELLER 00143500 00006402 00000384 00001159 00000723 00037978 00090745
10 R179 86TH STREET-LEXINGTON AVE 00142169 00010367 00000470 00001839 00000271 00050328 00125250
11 R0O23 34TH STREET & 6TH AVENUE 00134052 00005005 00000348 00001112 00000649 00031531 00075040
12 R029 PARK PLACE 00121614 00004311 00000287 00000931 00000792 00025404 00065362
13 RO47 42ND STREET & GRAND CENTRAL 00100742 00004273 00000185 00000704 00001241 00022808 00068216
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M A Fare Data Exploration

East 161st Street and River Avenue
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M A Fare Data Exploration

East 161st Street and River Avenue
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Programming

* "Programming is blindly manipulating symbols.” - B. Victor

e "Code is often the best tool we have because it is the most general tool we
have; code has almost unlimited expressiveness” - M. Bostock

e You will write code In this class
- Your assignments will involve code
- Your project will involve code
e JavaScript is the language of the Web
- Somewhat forgiving, not always the easiest to debug
- Lots of references out there
- A quickly-changing environment of frameworks
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https://medium.com/@mbostock/a-better-way-to-code-2b1d2876a3a0
https://medium.com/@mbostock/a-better-way-to-code-2b1d2876a3a0

What languages do we use on the Web?
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| anguages of the Web

o HIML
* 0SS
* SVG

e Javascript
- Versions of Javascript: ES6, ES2015, ES2020...

- Specific frameworks: react, jQuery, bootstrap, D3
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Web Programming lTools

e Basic: lext editor and Modern Browser

e Developer Tools: Built in to browsers (e.g. Chrome Developer Tools)

e \Web Environments: CodePen, JSFiddle, Liveweave, CodeSandbox, etc.
e |[DEs: WebStorm, etc.
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Hyper Text Markup Language (HTML)

e Markup languages allow users to encode the semantics of text
® [ags define the boundaries of the structures of the content

- Tags are enclosed in angle brackets (e.g. <htm1>)

- Most of the time, you have a start and end tag

- End tags are just like start tags except that they have forward slash after the
open bracket (e.9. </ntm1>)

- lags may be nested but not mismatched

e <p>A <strong><em>very</em></strong> cool example</p>

e <p>A <strong>very <em>cool</strong></em> example</p>

- What about <img src="mypicture.png" alt="My Image">?
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H I ML Elements and Attributes

® [ags denote elements of the content (e.qg. sections, paragraphs, images)

e Fach element may have attributes which define other information albout the
element

- An attribute has a key and value (key="vaiue")

- €.0. <img src="mypicture.png" alt="My Image">
e Many different elements available

- Common: headers (n1, ..., ne), paragraph (p), lists (u1, o1, 11i), emphasis (em,
strong), lINK (a), spans & divisSions (span, div)

- Lots more (e.g. avbr): see MDN Documentation
o \Many different attributes available
- See MDN Documentation: note that some are legacy due to CSS
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https://developer.mozilla.org/en-US/docs/Web/HTML/Element
https://developer.mozilla.org/en-US/docs/Web/HTML/Attributes
https://developer.mozilla.org/en-US/docs/Web/HTML/Element
https://developer.mozilla.org/en-US/docs/Web/HTML/Attributes

HTML Element Structure & Naming

® Flements structure a document
- Document Object Model (DOM)
- We can visualize this information
- More importantly, we can navigate this tree
e |dentifying and Classifying elements: ia and ci1ass attributes
- id Identifies a single element—use for a unigue case

- class May identity multiple elements—use for common cases
- Each element may have multiple classes, separate by spaces
- Use normal identifiers: don’t start the name with a numlber
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Other HTML Trivia

* <, >, &, and » are special characters, escape with sit;, sgt;, samp;, aNd squot;
(note the semi-colon)

e Comments are enclosed by <!-- and -->

- <!—-— This 1s a comment -->

e HTML Documents begin with a poctyee declaration
- For HTMLDS, this Is easier <ipocTyPE html>

® meta 1ag. <meta charset="UTF-8"/>

e HIML has audio and video tags, math equation support, and more
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Basic HIML File

<!DOCTYPE html>
<html>

<head>

<title>A Basic Web Page</title>
</head>
<body>

<hl>My Wicked Awesome Web Page</hl>

<p><em>This is <strong>cool</strong>. What about
<u><strong>this?</strong></u></em></p>

<img src="https://upload.wikimedia.org/wikipedia/commons/thumb/9/9f/
Tom Brady 2011.JPG/409px-Tom Brady 2011.JPG"/>
</body>
</html>

e https://codepen.io/dakoop/pen/PARKEL
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