Model-Based Testing for Web Applications
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Introduction

* Thesis research
* Bluenotion

- Webdevelopment, Web applications and E-Commerce
« Radboud University Nijmegen

- ICIS

- Model-bases System Development
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Problem statement

« Lack in testing
- Manual or partially automated
- Laborious and error prone
- Problems with continuous delivery

« Automated testing
- Maintainabllity of test suites
- Small modifications lead to major changes in the suites
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MBT

* Model
- ESM, (E)FMS, LTS
- Represents the behavior of the system
« Tool
- GAST, TestOptimal, TorXakis, Graphwalker,
- Compares behavior of the SUT with the Model

SUT conform to
model

Test tool |
generation

Tests l
Output
<€

Test tool
execution
i > Input

Pass / fall

| System under
e test
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Approach

 Model based testing (MBT) gl | Open url /
» Functionality quality charactei \d, [Url], [Error]
* Abstraction
- Every page is the same
— Links
— Events Visit website
— Media content / 1d, [Url], [Error]
« Loss of detail INIT
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Test architecture

[ Web Application |

Payment
(SUT) d
data response provider
—>>
>
—— ) M. «
read/write A
Database requests
HTTP
HTTP HTTP
Response Request NSRS Request
Phantom])S
& v v ~ -
Headless browser
<> >
API

O
f

Browser output
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Results

 Manual

- Time consuming, error prone
« Crawljax

- Build in page recovery,

- Not everything Is covered

- Small support for JavaScript function/ajax calls
« TestOptimal

- Lots of features

- Lots of work to implement
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Model

 Visiting pages
- Randomly chosen
« Testing forms
- Empty, False and True values
- Valid sumbission removes form.

gl | Open url /
Id, [Url], [Error], [Forms]
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Results Model

« LookinSharp.nl Crawljax  Testing tool  Manual
- 100% Site Coverage Page errors | 0 0 0
- 1 JavaScript error, Eventerrors |1 1 1

In cycling images
' Time 9m 59m 30m
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Results Model

e Bluenotion.nl Crawljax Testing tool Manual
- GoogleMaps error Page errors | 5 2 5
- Missing javascript Event errors | 3 5 4
- Missing image
- Logging Time 29m 1h 35m 1h 05m
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Webshop Model

Q2 | submitTrue /
output; {output.ld == "/"), (output.login =« true)

g2 | SubmitEmpty id /
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g4 | Open uri / p

output
RUN

« Add products ) (o ). o
« Change product amount N a -
« Remove products 55| - | - = (| it | |43
: : #e c3 oy &s §°
« Shipping methods | s | 85| &8 = o1 openun :

9

* Register &
¢ Log i n g2 | Sut;r:‘-:)Tur‘ue id /
« Payment options
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7 \output. (output.login == true) / output 9 o
SWesiW " 12 | changeT: id L
q change ransport
[ output

g8 | deleteFirstProduct /
output f
»| Steps

g8 | ChangePayment p /

@9 | StepDone /
output

output

StepDone
output

g6 | submitFaise /
output

g6 | submitTrue /
output

g8 | Stepa /
output

gl0 | gotoPayment /
output
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Results Shop Model

« Test Webshop (Woocommerce) Crawljax Testing tool Manual
- O errors

- Testing search form Eventerors 0 0 0

- Different checkout phase

Time Om 3h 30m 30m
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Results Shop Model

« Matrascenter.nl Crawljax Testing tool Manual

- Shopping cart error Page errors | 5 6 4
- Not every product is tested Event errors | 1 1 1
Coverage 97% 39% 100%
Time 3h 5m 1h 35m 2,5h
Add
products

Complete
payment
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MBT vs Crawlers

 Crawler
- Systematically indexing the site (Fast)
- Less internal links
- Validate HTML and links

« MBT
- Pseudo random (Slow), other generation is possible
- More internal links are checked
- More validation, Javascript, and Webshop validation

E Bluenotion Radboud University %

uw idee, onze passie!

=

g
; &V
qﬂ -



Conclusion

Small model

- Generic

Webshop model

- Requires changes, based on the checkout phase

- Small model is applicable,
— Not for buying products

Small increase of product quality

Performance

- Requires improvement, tool like Crawljax performs better
- Error recovery
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