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Motivation

A Presentation of a website
I Crucial to make first impression
fCapture userso I nteres:

A What is a presentation failure?
i Webpage render i mgpeatance x p
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Example
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This is indeed a big news! This is indeed a big news! This is indesd a big news! This is indesd & big news!
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This 1= mdead 3 big news! This is indesd 3 big news! This is indesd 3 big news! This is indesd 3 big news!
This is indeed a big news! This is indeed a big news!
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Web page rendering Expected appearance (oracle)
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Example

Difference 1.
Alignment problem

Signin | Fee Signin | Forsse Pasymoed?
Fju:}.g!f

Web page rendering | Expected appearance (oracle)
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Example

Difference 2:
Color problem

Thus is indeed 2 big news! This is indeed 2 big news! This is indeed 2 big news! This is indeed 2 big news!
Thus 13 indeed a big news! This 15 indeed a big news!

\/

< This 15 indeed 2 big news! This is indeed 2 big news! This is indeed a big news! This is indeed a big news!

Web page rendering |

m“‘ This is indeed 2 big news! This is indeed a big news! This lsm> ( This iz indeed a |

—

This 15 indeed a big news! This is indeed a big mews! This is md

3 13 indeed a by
This o5 indeed a big news? This 15 mdeed

This it indeed a big news! This is nd

Expected appearance (oracle)
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Example

Difference 3:
Style problem

Web page rendering | Expected appearance (oracle)
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Motivation

A Presentation of a website
I Crucial to make first impression

] T~ a Vo

\JJ

End user i no penalty to move to another website
Business | loses out on valuable customers D

A TIPDACLL Ul piescelilalull Iallulics

I Gives negative impression of your business
A Affects branding efforts

I Reduces usabillity
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Limitations of Related Techniques

A Manual
I Labor-intensive and error-prone

A Invariant specification techniques
I Selenium, Sikuli, Cucumber, Crawljax
I Required to exhaustively specify correctness invariants

A Tree-based comparison techniques
I XBT, GUI differencing, automated oracle comparators
I Cannot be used if DOM has changed significantly

A Fighting Layout Bugs
I Application independent correctness checker 9



Our Approach

Goal T Automatically detect and localize
presentation failures in web pages

=

. - [ differences v :
e Shtml/body/...ftable[1]
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| > T s Report
v ]

.
td [td[2) [input | [trf21] ta [ta2] [input]

Test web page Pixel-HTML mapping

1. Detection 2. Localization 10
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Our Approach

1. Detection: determine whether a
presentation failure has occurred

Model as image processing problem

I Use image comparison to find visual
differences between test web page and
oracle
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File Edit View History Bookmarks Tools Help

Gmail

& files/ 7 CAUSC papersface: O * Google =R

Google Google

One account. All of Google. One account. All of Google.

Email Email

Password Password

ysigned in Ll
Create an account Create an account
One Google Account for everything Google One Google Account for everything Google
HEMGGO 2> H BEM&GO 2> B

Oracle Test web page 12
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File Edit View History Bookmarks Tools Help

Gmail

& files/ 7 CAUSC papersface: O * Google =R

Google Google

One account. All of Google. One account. All of Google.

Email Email
Password Password
Stay signed in Need help? Stay signed in Need help?
Create an account Create an account
One Google Account for everything Google One Google Account for everything Google
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Eile Edit View Higtory Bookmarks Tools Help

Gmail X
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Difference
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Our Approach

2. Localization: identify the faulty HTML
element

Use rendering maps to find faulty HTML
elements corresponding to visual differences

I Use R-tree to map pixel visual differences to
HTML elements

I AR O e c t atreg hexght-balanced tree,
popular to store multidimensional data
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Report:

/ntml/body/div[1]

/html/body/div[1

[div[2]/form/div

/html/body/div]

1]/div][2]/form

/html/body/div[1]/div[2]/form/div/input[3]

Map pixel visual differences to HTML elements
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Case

Study

Subject
Application
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PayPal
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0%
aes

84%

A Detection accuracy: % of test cases in which our approach could detect
that a presentation failure had occurred

A Localization accuracy: % of test cases in which the expected faulty
element was reported in the result set
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Future Work

A Problem 1: Handle only static pages

I Dynamic regions e.g.: advertisements, user account
Information, text from database

I Check visual properties, not content

A Problem 2: Oracle image == test web page rendering
I Pixel-perfect match not always needed
i Al'l ow for a nclose enougho

A Problem 3: Large result sets
I Provide ranked result set to the user
I Heuristics based on parent-child relationships

20
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Summary

A Technique for automatically detecting and
localizing presentation failures

A Use image processing techniques for
detection

A Use rendering maps for localization

A Preliminary results validate feasibility of the
approach

21
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Thank you

Finding Presentation Failures Using
Image Comparison Techniques

Sonal Mahajan
spmahaja@usc.edu
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Need to Debug Presentation Failures

Requirements
Gathering

Testing SDLC
_ And Software Development
Maintenance Life Cycle

N\

Development
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Need to Debug Presentation Failures

Requirements
Gathering

Testing SDLC
_ And Software Development
Maintenance Life Cycle
i A Presentation
Development Development
Testing
. Yy 24
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1. Presentation Development Testing

A Front-end developers

ifConvert oracl epemdges 0
HTML template pages

A Back-end developers
I Change templates by adding dynamic content

A Both continuously test if the implemented
page Is consistent with the oracle

25
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Need to Debug Presentation Failures

Requirements
Gathering

P

4 _ )
Testing SDLC
_ And Software Development
Maintenance Life Cycle
_—7
Refactoring \
Debugging
Development
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2. Refactoring Debugqging

A Applicable during regression testing

A Changes to code after initial implementation

I E.g.: Refactoring page from <table> based layout
to <div> based layout

A Changes not intended to change appearance
A Change may have direct or indirect impact

A Test for presentation failures and debug to
find responsible HTML elements

27
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Need to Debug Presentation Failures

Requirements
Gatherin
Standard .
Debugging /
N
_ )
Testing SDLC
_ And Software Development
Maintenance Life Cycle

N\

Development
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3. Standard Debugging

A Make corrective code changes based on
bug reports

I E.g.: Resolve user-reported failures

A Reproduce the failure in-house and debug

29
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Mockup Driven Development

A Mockups generated by graphic designers

AFrontend devel opers mus
perfecto templ ate pac

A Cursory search for front-end developer job
postings shows this is very common

30
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» Generate pixel-perfect web pages from high fidelity mock ups created in Photoshop and Fireworks.
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user experience wil zerve az th
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« Some experience with C# and ASP.Net iz desirable.
. s extensrne - and nner _ 2 your portalo,

nsure that ARCEStry web interfaces aghere o defined Standards. folow best practices, look and perform 25
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log in

.-llII CAREERS 2.0 for employers »

Front End Developer

Horizontal Integration Hopkins, MN

[ mail to a friend

Job Description add to favorites

To continue to support its growing client needs and demands. Horizontal Integration is currently looking for a W tweet this job
Front End Web Developer that has a pa cye ehailes and anolic

» Expert at coding semantic HTML markup
Ability to develo uirements
« Experience building responsive websites

About Horizontal Integration

Horizontal Integration, a 5 time winner of "Best Places ta Work" in Minnesota, is looking for talented Web
development professionals to join its in-house development & integration team. With an increasing client roster
that includes some of the leading brands in the US and a portfolio of senices that delivers business value
across disciplines and business units, Horizontal Integration employees continue to work on cutting edge R

technologies and innavative projects for our clients in the web development, custom 3
mobile, web content management and digital marketing design and execution. For more information on some of
the work we do and learn more about the company vision, please visit us at www.horizontalintegration.com.

apply now

4 view all job listings a4 view all Horizontal Integration job listings

about fag support blog legal privacy policy advertise here follow us feedback always welcome
® stackoverflow.com M senerfault com M superusercom M meta
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