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RESPONSIVE WEB DESIGN

Designed for everyone, everywhere.

Bootstrap makes front-end web development faster and easier. It's made for folks of all skill levels,
devices of all shapes, and projects of all sizes.

%% {less} '__ —

Preprocessors One framework, every device. Full of features
Bootstrap ships with vanilla CSS, but its source Bootstrap easily and efficiently scales your With Bootstrap, you get extensive and beautiful
code utilizes the two most popular CSS websites and applications with a single code documentation for common HTML elements,
preprocessors, Less and Sass. Quickly get started base, from phones to tablets to desktops with dozens of custom HTML and CSS components,
with precompiled CSS or build on the source. CSS media queries. and awesome jQuery plugins.

Bootstrap is open source. It's hosted, developed, and maintained on GitHub.

[ View the GitHub project ]

Built with Bootstrap.

Millions of amazing sites across the web are being built with Bootstrap. Get started on your own with
our growing collection of examples or by exploring some of our favorites.

http://getbootstrap.com
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RESPONSIVE LAYOUT FAILURES
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HOW DO DEVELOPERS TEST |
WEBSITES?

THEY OSPOT-CHECK:
WHAT IS THE ORACLE FOR RESP
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A SPOTCHECKING EXAMPLE

U

320 pixels 768 pixels 1024 pixels 1200 pixels

cloudconvert Conversion Types  Pricing APl Blog SignUp  Login ~

m VUIIVGIL AIIJUIITY WV aliyuinnny

*® Select Files  ~

980 pixels
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SUMMARY OF APPROACH

MidwayMeetup where do you want to meet up?

e - MidwayMeetup
oy e [~] Where dg You want to
- . - meet upf -
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THE RESPONSIVE LAYOUT GRAPH

DIVI1]
D IV[Z] 320px-767px , centre-justibped 768PX-14C
D IV[?)] 768px-1400px, left-justibed |MG
. 320PX-140
320 pixels DIV[2]

320px-767px, above

320P X-140
BODY

768px-1400px, left-of
IMG
320PX-140 320PX-140
DIVIE DIV DIV] DIVLL] DIVI3]
768 pixels
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RLF 1 - ELEMENT COLLISION

eee 'h WidwayMeetup | Woere doye X Tromas

& C (0 ©fefiusersih Isn/D PHOIR ol lesMidweybeetuafindexhtml N
3 Apps 68 Inbox - temawalsh .. §4 Inboe - twalsh A@sh.. 2 P10 Stull B2 Othar Bockearks

MidwayMeetup Where do you want to meet up?

Entar a starting address ‘coffes’, Dar, talan food'
Ertter the starting location for each E ! SRE- A .5 Once you've entered the starting
member of Your 9oup, one at & time, n 0y a5 . 2 lecations of the members of Your group,
s . ¥
the box above. You can use a ful 5 Y l o o= CLILEIC I S ard toid us the kind af place for which
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map. and click Go! e Bimois | oyighy A
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. s ALARAMA .
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' Thank you!
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MidwayMeetup Where do you want to meet up?

Where is everyone?

Enter a starting address

Enter the starting location
for each member of your

group, one at a time, in the
box above. You can use a

full address, a zip code, a
city name, or even just
cross streets -- we'll do
our best find it.

Then, enter the type of
place you'd like to go
('coffee’, 'movie theater',
‘ltalian food', etc.) in the
search box above the
map, and click Go!

MidwayMeetup will find
places where all of your
friends can meet up and
display them on the map!

What do you want to do?
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N e e ) J  KENTUCKY. _ VIRGIN
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i ; 20 ? g = Zmeed CAROLI
ks . ; ‘ ARKANSAS (S
ARIZONA o A : L SOUTH
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\’}\ - o LOUISIANA !
N Houston
. FLORIDA
h Gulfof
T Mexico
Mexico 4
s VY *'b k. :o..;,.‘,
i
Lo Mevien Rty

Once you've entered the
starting locations of the
members of your group,
and told us the kind of
place for which you're
looking, we'll list your
results here.

Clicking on a result will
highlight its location on the
map, and will give you the
option to read reviews,
visit their website, or even
get directions!

MidwayMeetup is
currently in open beta. If
you have any suggestions
or ideas for improvement,
please contact the
developer at
midwaymeetup@gmail.com.

Thank you!
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Where is everyone?

Enter a starting address

Enter the starting location
for each member of your
group, one at a time, in the
box above. You can use a
full address, a zip code, a
city name, or even just
cross streets -- we'll do
our best find it.

Then, enter the type of

nlace voli'd like to 0o
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RLF 1 - ELEMENT COLLISION

1. Check whether any pair of elements are overlapping
at any point.

2. If two elements are overlapping, check the layout at the
wider viewport width.

3. If elements no longer overlapping, report an element
collision failure.
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RLF 1 - ELEMENT COLLISION

MidwayMeetup where do you want to meet up?

What do you want to do?

| Enter a starting address -:‘re* , 'bar', 'xefan food
Enter the starting location T T
for each member of your

group, one at a tima, in the
box above. You can use a
full address, a zip code, a
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our : e
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2 ?. § ) baxaTa 5
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Then, enter the type of --~:-f‘-‘.’| v
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(coffee’, 'movie theater’, lOA ;,u,u’ ??um«smm KDIAHA 2
‘itallan food', etc.) in the (ORATO  kawsas WISSCURL vlﬁé!‘“‘
eaarch box above the 5 '~‘:“ & 43 o NENTUEKY WG
'an s f. 4 3 NDRT
map, and dlick Go! v OK L AHUM A& nuuts;E
. ! CARKANSAS | EAROL]

MicwayMeetup will find
places where all of your

friends can meet up and
display them on the map!

ﬁ,'“,," MI$31381PP1
o

' CﬁMull
4 M.!Ullll

Loul‘s ANA Pt
CRLORIDA

,50 UTH

B[OHGD
£

THOMAS WALSH
TWALSH1@SHEFFIELD.AC.UK

Once you've entered the
starting locations of the
members of your group,
and told us the kind of
place for which you're
looking, we'll list your
recults here.

Clicking on a result wil
highlight its location on the
map, and will give you the
option 10 read reviews,
visit their website, or even
get directiors!

MidwayMeetup is
currently in open beta. If
you heve eny suggestions
or ideas for improvement,
please conact the
developer at
midwaymesatup@gmall.com.

Thank you!
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RLF 1 - ELEMENT COLLISION

1. Check whether any pair of elements are overlapping at
any point.

2. If two elements are overlapping, check the layout at
the wider viewport width.

3. If elements no longer overlapping, report an element
collision failure.
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RLF 1 - ELEMENT COLLISION
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RLF 1 - ELEMENT COLLISION

1. Check whether any pair of elements are overlapping at
any point.

2. If two elements are overlapping, check the layout at the
wider viewport width.

3. If elements no longer overlapping, report an element
collision failure.
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RLF 1 - ELEMENT COLLISION

MidwayMeetup where do you want to meet up?

0 you want to do?
| Enter a starting address
Encer the starting location Once you've entered the
for each member of your starting locations of the
group, cne &t a time, in the members of your group,
box above. You can use a and told us the Kind of
full adadress, a zip code, a place for which you're 3 2 O O
clty neme, or even just S Jooking, we'll list your PX-14 ' 320PX-140
crees streats -- we'll do LRy ! reeults here.
our best find it. ""-“E.u K M:n
S g, ") § DAKOTA Clicking on a result wil 320px—767px’ abOve
Then, enter the type of e ,j_, v *1 R ¢ highlight its location on the
place you'd like 1o go Ny weneis | et g map, and will give you the .
Ceston v e, | ;m,.‘; ¥ - i worn ™ L opton 1o read revews, 768px-1000px, overlapping
“itallan food', etc.) in the %’"""' KANSAS wisscuRl ,.ﬁ.‘;." ;f visit their website, or even
saarch hox above the :ig e .;;3 P KENTUCKY. VIRGIN get drections!
-xoln s 3. ‘ I Nom
N ik v OKLAHDA & nuuts;E
rmap, and dic Gol re § ANZONA ARKANSAS | GEAROLY 1001px-1400px Ieft-of
i Dingo +- new MEX co NL“‘ X TR EE T cf&:& ]
MiawayMaetup will find A N ““mc;coum MidwayMeetup is
places whera all of your \ ‘ LDIJI‘S AN I i currently in open beta. If
friends can meet up and 7 R H M ! you heve eny suggestions
display them on the map! 3 b At ChLoRIDA or ideas for improvemeant, - .
E o > f{  peasscomacte Element collision between
- E oper at
& I midwaymesatup@gmall.com.
— 768px and 1000px.
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RLF 2 - ELEMENT PROTRUSION

O 08 2 eugeNct: sha cgirs x ) Thomas

— c O QO thefi)Usars/tham alsh X MSPhDYR ot piesEugMaiat)indax.heml w &

55 Acge 8 bbos-tomwwsn 9., £ box - twalshiggsh,. |7 PhD Stult | Ctrmr Bockmarks

ﬁ BugMeNot

BugMeNot: find and share logins

Enter 2 website below to see if the bugmenot community has shared any logins forit...

R _
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ﬁ BugMeNot

BugMeNot: find and share
logins

Enter a website below to see if the bugmenot community has shared any
logins for it...




Eoterdomainsorui—RRg

3ugMeNot: find and share
OLINS

ter a website below to see if the bugmenot community has shared any
gins for it...
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RLF 2 - ELEMENT PROTRUSION

1. Check whether any pair of elements are overlapping
at any point.

2. If two elements are overlapping, check the layout at
the wider viewport width.

3. If one element now contains the other, report an element
protrusion failure.

THOMAS WALSH AUTOMATED LAYOUT FAILURE DETECTION FOR RESPONS
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RLF 2 - ELEMENT PROTRUSION

ﬁ Bul\/IeNot

BugMeNot: find and share

320PX-140
FORM

320PX-140
HEADER

320px-640px, overlapping

logins _
641px-1400px, contains

Enter a website below to see if the bugmenot community has shared any

logins for it...
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RLF 2 - ELEMENT PROTRUSION

1. Check whether any pair of elements are overlapping at
any point.

2. If two elements are overlapping, check the layout at the
wider viewport width.

3. If one element now contains the other, report an
element protrusion failure.
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RLF 2 - ELEMENT PROTRUSION

ﬁ BugMeNot

rerdomsinorvi—{l

BugMeNot: find and share

logins

Enter a website below to see if the bugmenot community has shared any

logins for it...

THOMAS WALSH
TWALSH1@SHEFFIELD.AC.UK

320PX-140
HEADER

320PX-140
FORM

320px-640px, overlapping
641px-1400px, contains

Element protrusion between

320px and 640px.

AUTOMATED LAYOUT FAILURE DETECTION FOR RESPONS
WEB PAGES WITHOUT AN EXPLICIT ORACLI



ISSTA 2017 33

RLF 3 - VIEWPORT PROTRUSION

B 00§ oudingo: Learm Spans, free X —_—
C O @ fle:yiusersithomaswalsh/Documents PhOResourcas fault-examples/Duolingo/ingex, hmi % %
I Apps @2 Inbox - tommalzh. G 8 hbox - twalsh 1@k B2 PhD Stutt £ Other Bookmarks

duolingo Sto lrguage: English

Learn a language for free. Forever.
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duolingo

@) Spanish

Site language: English v

Learn a language for free.
Forever.

l French  German l Italian e Portuguese @ Dutch l Irish

The best new way to learn a language.
Learning with Duolingo is fun and addictive. Earn points for correct answers,

race against the clock, and level up. Our bite-sized lessons are effective, and

we have proof that it works.

@ See how we do it

Gamification poured into every lesson.

r
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& Portuguese @ Dutch I' Irish >

st new way to learn a language.

with Duolingo is fun and addictive. Earn points for correct answers,

iInst the clock, and level up. Our bite-sized lessons are effective, and

proof that it works.
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RLF 3 - VIEWPORT PROTRUSION

1. Look through each element .

2. Check that for every viewport width the element is visible,
It IS contained within some other element.

3. If, at any point, the element Is not contained at all, report
a viewport protrusion failure.

THOMAS WALSH AUTOMATED LAYOUT FAILURE DETECTION FOR RESPONS
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RLF 3 - VIEWPORT PROTRUSION

duol.ingo Sho language: English

320PX-140

BODY

Learn a language for free.
Forever.

1050px-1400px, contains

981PX-140

DIV

The best new way to learn a language.

ith Duolingo Is fun and addctive, Earmn points for correct answers

(*) See how we do It
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RLF 3 - VIEWPORT PROTRUSION

1. Look through each element.

2. Check that for every viewport width the element Is
visible, 1t Is contained within some other element.

3. If, at any point, the element Is not contained at all, report
a viewport protrusion failure.
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RLF 3 - VIEWPORT PROTRUSION

duol.ingo Sho language: English

320PX-140

BODY

Learn a language for free.
Forever.

1050px-1400px, contains

981PX-140

DIV

The best new way to learn a language.

ith Duolingo Is fun and addctive, Earmn points for correct answers

(*) See how we do It
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RLF 3 - VIEWPORT PROTRUSION

1. Look through each element.

2. Check that for every viewport width the element is visible,
It IS contained within some other element.

3. If, at any point, the element is not contained at all,
report a viewport protrusion failure.
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RLF 3 - VIEWPORT PROTRUSION

duolingo

320PX-140
BODY

1050px-1400px, contains

981PX-140
DIV

Learn a language for free.
Forever.

Get started

Viewport protrusion between
981px and 1049px.
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RLF 4 - SMALL-RANGE LAYOUTS

(X X J E/ convert anything to anything X Thomas

“ C () @ file:))Usessthomaswaleh/Documents/PhD/Resources fault-examples/CloudConvert/index.html % =

T Apps 4 Inbox - tom.walsh, 9., 4 Inbox - twalsh1@sh.. B PAD Sl [ Other Bookmarks

cloudconvert

convert anything to anything

A Select Files

214 formats supported ‘ file conversion in the

CloudConvert supgons the conversion betwesn cloud

more than 200 diferent audio, video, document, ‘

ehook, archive, image, spreadsheet and There is no need 10 install any software on your
prasentation formats, Check the suppories computer! Upload your files 1o ClowsConvert and
formats for more detass, we will do the job for you. Don't worry, your files

are sale and on'y you can access tham. They
will be delated 2gain as S00N a8 your comersion
is linished.

‘ advanced features powerful API
Most conversion types suppont advanced The CloudConvart API offars the full functionality
‘ options, for example setting the codecs of of CloudConven and maes it possible to use
audiovideo files. Ao, we support batch the convergion sanicas in your own
conventing and folder monitoring! applications.
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cloudconvert

A Select Files E

214 formats supported ‘ file conversion in the

CloudConvert supports the conversion between cloud

more than 200 different audio, video, document, ‘

ebook, archive, image, spreadsheet and There is no need to install any software on your
presentation formats. Check the supported computer! Upload your files to CloudConvert and
formats for more details. we will do the job for you. Don't worry, your files

are safe and only you can access them. They
will be deleted again as soon as your conversion
is finished.

advanced features powerful API

Most conversion types support advanced The CloudConvert AP| offers the full functionality
options, for example setting the codecs of “ of CloudConvert and makes it possible to use
audio/video files. Also, we support batch the conversion services in your own applications.
converting and folder monitoring!

® Add to Chrome @® GetiOS App | W Tweet | W Follow @CloudConvert q19K

Contact Privacy Terms Status ¥ [Ki We've converted 44,733,900 files with a total size of 604.81
© 2016 Lunaweb Ltd. - Made in Munich, Germany TB.
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A Select Files v

mlA 214 formats supported al, T
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RLF 4 - SMALL-RANGE LAYOUTS

1. Are any layouts only applied for a small number of
viewport widths (e.g., 5)?

2. If so, check if similar layouts exist both before and after
the small-range layout.

3. If so, report the small-range layout failure.
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RLF 4 - SMALL-RANGE LAYOUTS

320PX-140( 320PX-140
HEADER BANNER
320px-979px, above

980px-980px, overlapping
981px-1400px, above

cloudconvert

— — TN - =L w am v

W/
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RLF 4 - SMALL-RANGE LAYOUTS

1. Are any layouts only applied fora small number of
viewport widths (e.g., 5)?

2. If so, check if similar layouts exist both before and
after the small-range layout.

3. If so, report the small-range layout failure.
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RLF 4 - SMALL-RANGE LAYOUTS

320PX-140(
HEADER
320px-979px, above

980px-980px, overlapping
981px-1400px, above

320PX-140(
BANNER

cloudconvert

— — TN - =L w am v

W/
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RLF 4 - SMALL-RANGE LAYOUTS

1. Are any layouts only applied fora small number of
viewport widths (e.g., 5)?

2. If so, check if similar layouts exist both before and after
the small-range layout.

3. If so, report the small-range layout failure.
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RLF 4 - SMALL-RANGE LAYOUTS

320PX-140( 320PX-140(
HEADER BANNER

320px-979px, above

980px-980px, overlapping
981px-1400px, above

cloudconvert

Small-range layout at 980 pixels.

THOMAS WALSH AUTOMATED LAYOUT FAILURE DETECTION FOR RESPONS
TWALSH1@SHEFFIELD.AC.UK WEB PAGES WITHOUT AN EXPLICIT ORACLI



ISSTA 2017 51

RLF 5 - ELEMENT WRAPPING
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RLF 5 - ELEMENT WRAPPING

1. Analyse layout information to determine which
elements are laid out In rows.

2. Are there any rows which one element is not In?

3. If this element is In the row at a wider viewport, report an
element wrapping failure.
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RLF 5 - ELEMENT WRAPPING

768px-800px, above

768px-1400px, left-of
801px-1400px, left-of

LI[2] > LI[3]

768px-800px, above
801px-1400px, left-of
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RLF 5 - ELEMENT WRAPPING

1. Analyse layout information to determine which elements
are laid out in rows.

2. Are there any rows which one element is not In?

3. If this element is In the row at a wider viewport, report an
element wrapping failure.
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RLF 5 - ELEMENT WRAPPING

768px-800px, above

768px-1400px, left-
801px-1400px, left-of

LI[2] > LI[3]

768px-800px, above
801px-1400px, left-of
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RLF 5 - ELEMENT WRAPPING

1. Analyse layout information to determine which elements
are laid out in rows.

2. Are there any rows which one element is not In?

3. If this elementis In the row at a wider viewport, report
an element wrapping failure.
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RLF 5 - ELEMENT WRAPPING

768px-800px, above
801px-1400px, left-of

LI [2] 768px-800px, above > LI [3]

768px-1400px, left-

801px-1400px, left-of

Element wrapping between
768px and 800px.
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EMPIRICAL EVALUATION

1. Can the approach detect responsive layout failures in
real-world responsive web pages?

2. How effective are manual OspotcheckingO approaches in
comparison to our approach?

3. How long do our techniques take to run?

ReDeCheck - Responsive Design Checker
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RQ1

CAN THE APPROACH DETECT RE
FAILURES IN REAL-WORLD RES
PAGES?
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RESEARCH QUESTION ONE

| Responsive layout failures found in 16 of
the 26 web pages. Failure Type TP | FP | NOI | RLFs

| 196 true positive results conf3ated to 33
distinct RLFs

Element Collision 8 0 24 8

. _ Element Protrusion 3 0 36 3
| False positives mainly caused by

OCOlnC|der1taIO attributes being assigned Viewport Protrusion 24 0 23 11
to constraints.

o Small-Range 152 43 0 1
I  Many NOIs showed signibcant structural

ISsues, which could easily manifest as Wrapping 10 5 0 10
TPs in the future.

Total 196 48 83 33

| On average, developers need to check
4 distinct viewport ranges to observe
each TP failure.
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RQ?2

HOW EFFECTIVE ARE MANUAL C
APPROACHES IN COMPARISON T
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RESEARCH QUESTION TWO

3t
3( —
D!
1¢
1:

KERS
RESPONSI
RD CHE!
V-RESI
FIREFOX
REDECI
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RO3
HOW LONG DO OUR TECHNIQUE
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THE REDECHECK TOOL

https://github.com/redecheck/redecheck

http://redecheck.org https://github.com/redecheck/example-webpages
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