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ABOUT M

* From the Netherlands, now living in Sweden
* Worked at Ericsson and ASTRON

* Did a PhD study: developed a FP tutor for Haskell )k

» Started last year at QuviQ to work on/with QuickCheck




CHANGE YOUR MIN
ABOUT TESTING!




QUICKCH

 Oniginally developed by John Hughes and Koen Claessen

- Property based testing
« Controlled randomness
* Shrinking

» QuickCheck libraries in many languages
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QUVIQ QUICKCHECK

g8 nitten In Erlang

« Many extensions:
* Mocking (C and Erlang)
» Statem: testing using finite
state machines - Jesting C-code

* Pulse: finding race conditions » Composable components

* Symbolic test case
generation
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- XAMP

% reverse a list
rev(Xs) —

Lists:foldl(fun(X, Acc) —> [X|Acc] end, Xs, I[1).

% Properties
prop_rev() —>
?FORALL(Xs, list(int()), rev(rev(Xs)) == Xs).

prop_model() —>
?FORALL(Xs, list(int()),

eqc:equals(rev(Xs), lists:reverse(Xs))).

prop_append() —>
BEURAEI({Xs, Ys}, {list(int()), list{(int())}
rev(Xs ++ Ys) == rev(Ys) ++ rev(Xs))

’




- XAMP

% reverse a list
rev(Xs) —>

Lists:foldl(fun(X, Acc) —> [X|Acc] end, Xs, I[1).

Generator

% Properties
prop_rev() —>
?FORALL(Xs, list(iffC()), rev(rev(Xs)) == Xs).

prop_model() —>
?FORALL(Xs, list(int()),

eqc:equals(rev(Xs), lists:reverse(Xs))).

prop_append() —>
BERIRAIBEC{Xs, Ys}, {list(int()), list(int())}
rev(Xs ++ Ys) == rev(Ys) ++ rev(Xs))
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- XAMP

% reverse a Llist
rev(Xs) —>
Lists:foldl(fun(X, Acc) —> [X|Acc] end, Xs, I[1).

Generator

% Properties
prop_rev() —>
?FORALL(Xs, list(iffC()), rev(rev(Xs)) == Xs).

prop_model() —> Properties
BEARAIRL(Xs, Llist(int()),
eqc:equals(rev(Xs), lists:reverse(Xs))).

prop_append() —>
RN (s, Ys}, {list(int()), list(int())},
rev(Xs ++ Ys) == rev(Ys) ++ rev(Xs)). Q







[ESTING WEB SERVICES

» Move from desktop to web applications/services
» Often created using agile development processes
« Many different environments

» Jesting of web services lags behind

» Use property based testing!




SELENIUM

“Selenium automates browsers. That's it. VWhat you do with that
power is entirely up to you. Primarily it is for automating web
applications for testing purposes, but Is certainly not limited to just

that. Boring web-based administration tasks can (and should!) also
be automated as well.”




SELENIUM

B @=Hiie and run scripts

» Supported by a wide range of browsers and operating systems:
« Chrome, Internet Explorer, Opera, HtmlUnit and Firefox
« Windows, Mac OS X, Linux, and Solaris

» Language support for: C#, Java, Python, Ruby, and partial support for
Fleliil Zlalel o) R

« Widely used to create unit-tests and regression testing suites for
web services
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SELENIUM WEBDRIVER

* In version 2, Selenium introduced the WebDriver API
* Via WebDriver 1t Is possible to drive the browser natively

BREEEBe Wser can De local or remote — possible to Use a SRIEREE S

* Languages implementing driver: C#, Java, Python, Ruby... and Erlang!
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WEBDRIVER PROTOCO

« What if your preferred language is not in the list?

« All WebDriver drivers communicates via HT TP using the WebDriver
Wire Protocol

A RRESTUl web service using [SON over IHTTR

* The Wire Protocol consists of ~80 different commands controlling
different aspects
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WEBDRIVER IN ERLANG

* Implementation consists of:
- webdrv_cap — handle web browser capabilities

« webdrv_wire — purely functional implementation of the wire
protocol

« webdrv_session — wrapper module for WebDriver sessions

* json — J]SON library, written by Tony Garnock-Jones
http://github.com/tonyg/erlang-rfc462/



http://github.com/tonyg/erlang-rfc4627
http://github.com/tonyg/erlang-rfc4627

WEBDRIVER COMMAN

DS

* Windows/ Tabs — open, close, resize, set_position, maximize, ...

* Page elements — find, find relative, click, send_keys, submit, ...

* Navigation — back, forward, refresh, set_url, ...
EEEE ol script timeout, page load timeout, ...

e el oct, delete, ...







QUICKCHECK & WEB

« Combine QuickCheck and WebDriver

* Insert data generators and state properties

e @ lickChieck (finite) state machine to

gsliElic Sy/Stem state

« generate valid sequences of selenium calls

* Rely on shrinking to find minimal counter example

» Play back a counter example

DRIV




DU

Open source version of Doodle
Polling for a time slot or opinion
Multilingual

Written in Ruby

Clear and well defined interface

My favourite programmaning language

Namn v+  Clean v« Erang v+ Haskell va Senast dndrat «

% Hans 7 [ v
NERRT T

BHEEEEE -
D ? 0 ? O ?
Total | NN NEI I
Kommentarer .

Anonymous| SAger

Skicka kommentarer

English Espafiol Frangais Deutsch Italiano Nederlands Magyar Cesky Catala Svenska Galego
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[ESTING

G lic polls
* Add and remove options
« Add and remove participants

@i (O options

DU







SELENIUM 1D

[ @ Selenium IDE 108 ESRIEN
File Edit Options Help
Base URL v
iast Slow DE D- ‘ @ @
Table | Source
« A GUI tool to construct Sl L
Selenium test cases
* Plugin for Firefox
Command -
* Record, store, and play back vaue
Log Referencel UI-EIementl Rollupl Infor Clear
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PARSING S

* FInd elements Is tiresome
 Record test cases using Selenium IDE
* Translate those to webdrv in Erlang

» Adapt where necessary




-PILOGU

* Avallable on GitHub: http://github.com/Quvig/webdrv

* Try it! If it breaks: fix it!

« Future work: extract QC finite state machines from EUnit tests

* Possible exercises:

+ Use webdrv on your (own) favourite website

g Xicnd the dudle testing



http://github.com/Quviq/webdrv
http://github.com/Quviq/webdrv

