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HISTORY
• Selenium RC came out of Thoughtworks 

• WebDriver happened at Google 

• The big merge 

• Selenium 2.0 released 7 July 2011 

• Was a drop-in replacement for Selenium RC







WEBDRIVER API
• WebDriver’s API is simple and concise by design 

• Two main concepts: 

• WebDriver represents the browser 

• WebElement represents a DOM element 

• Designed to be ubiquitous in its application 
(It’s a library, not a testing framework!)



MISCONCEPTIONS
• Myth: WebDriver is object-oriented and RC isn’t 

• Distinction between API and SPI  
(primitives/service provider interface) 

API: 

username = driver.find_element(By.ID, "foo")  
username.send_keys("camembert")

SPI: Procedural and stateless 

find_element(using="id", value="username")  
send_keys(element="e0", value="camembert")
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DRIVERS
Third Party Selenium

Chrome ✓
Firefox ✓

Internet Explorer ✓
Safari ✓

Opera (Presto) ✓
Opera (Chrome) ✓
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WHY A SPEC?
• Most W3C specifications are not worth 
the paper they’re written on 

• Best metric of success is adoption 

• Vendors want interop 

• Support in Selenium for some browsers 
is an uphill battle





WEB PLATFORM CONCERNS
• From interlinked hypertext documents 
to an advanced application delivery platform 

• Imposes new requirements on underlying 
technologies 

• Robust and interoperable 

• Interoperability only guaranteed 
through intra-browser testing 

• WebDriver happens to be centrepiece of this effort



WEBDRIVER SPEC
• WebDriver is being standardised in the W3C 

• Turning WebDriver from being 
the de facto solution for browser automation 
into the du jour solution 

• Vendors involved: Google, Microsoft, Mozilla 

• Plus a number of invited experts 

• WG has been meeting since October 2012 
(Lyon, France) and has had six meetings





W3C Browser Tools- and Testing WG in Santa Clara, California





W3C WEBDRIVER SPEC
• Mostly about defining 
WebDriver as-is 

• Possibility to refine 
parts of the wire 
protocol 

• Tighten up language 
around behaviour 

• New features in level 2 
or “extension” modules



CHANGES (1/2)
• Wire protocol (SPI) changes 

• Will make existing 2.x client bindings incompatible! 

• API will remain mostly unchanged 

• Actions, multi-actions, parallel actions, touch 

• Errors will be more consistent 

• Full page screenshots will go away



CHANGES (2/2)
• getElementRect 
• <input type=file multiple> 
• switchToWindow will only take handle as argument 

• Stop conflating attributes and properties 
in getElementAttribute



TERMINOLOGY
Local End 

This represents the client side of the protocol, 
which is usually in the form of language-specific 
libraries providing an API on top of the WebDriver 
protocol. This specification does not place any 
restrictions on the details of those libraries above 
the level of the wire protocol. 



DIGRESSION: WIRE PROTOCOL



TERMINOLOGY
Remote End 

The remote end hosts the server side of the 
protocol. Defining the behaviour of a remote end 
in response to the WebDriver protocol forms the 
largest part of this specification. 



TERMINOLOGY
Intermediary Node 

Intermediary nodes are those that act as proxies, 
implementing both the client and server sides of 
the protocol. Intermediary nodes must be black-
box indistinguishable from a remote end from the 
point of view of local end and so are bound by the 
requirements on a remote end in terms of the wire 
protocol. However they are not expected to 
implement commands directly. 



TERMINOLOGY
Endpoint Node 

An endpoint node is the final remote end in a 
chain of nodes that is not an intermediary node. 
The endpoint node is implemented by a user agent 
or a similar program. An endpoint node must be, 
like intermediary nodes, indistinguishable from a 
remote end.



ALGORITHMS
Spec written using step-by-step instructions, or 
algorithms that carry no normative significance, as 
long as implementations produce equivalent output 
to what is described.





PROCESSING MODEL
•Drivers mandated to implement HTTP-over-TCP, 
serving a defined list of endpoints 

•The remote end runs a main loop that handles 
incoming requests* 

•Matches the request by its method and URL 

•Special cases for New Session and POST’s, 
defines error handling 

•Runs the remote end steps for the command 

•Serialises and writes data back on the connection





COMPATIBILITY
• Does not specify transport mechanism a driver 
should use 

• But, since October 2014 it does mandate 
implementors to ship an HTTPD 

• Most vendors will ship a shim that implements 
the W3C WebDriver HTTP/JSON-over-TCP wire 
protocol 

• Mozilla’s is written in Rust



PIPELINING
Commands written with such care that they can 
potentially be pipelined into a single endpoint. 

Why? Latency, uniformity, and future-proofing.

[ 
  {name: "Click Element", {ELEMENT: …}}, 
  {name: "Pointer Move", {x: …, y: …}}, 
  {name: "Execute Script", {script: …}}, 
  {name: "Pointer Down", {}}, 
  {name: "Pointer Up", {}} 
]



CONFORMANCE TESTING
• Web Platform Tests (WPT) 

• Tests for the open web platform 

• Collated by W3C 

• Contributions from individuals and browser vendors 

• http://testthewebforward.org/docs 

• https://github.com/w3c/web-platform-tests

http://testthewebforward.org/docs
https://github.com/w3c/web-platform-tests


WEB PLATFORM TESTS (1/2)
• Tests browsers for compatibility 
against standards 
(HTML, DOM, ECMAScript/JavaScript, URL, XHR, CORS, CSS, Encoding, …) 

• Specs require tests to go become a 
recommendation 

• Ethos: Interoperability through testing 

• Standardising WebDriver means 
exciting things for web standards



WEB PLATFORM TESTS (2/2)
• WPT are vendor-neutral, automated tests 
run in continuous integration 
that anyone can contribute to 

• wptrunner uses WebDriver 
to drive automation of these tests in 
IE, Chrome, Firefox, Firefox OS, and Servo 

• WebDriver is the missing link in 
functional browser testing



TEST CASES
• Browser binary process control 

• Profile management, environment guarantees 

• testharness.js 

• Loads harness, which triggers a child window 
where the tests are run, posting messages back 
to the parent window (postMess







WHAT DOES THIS MEAN FOR 
SELENIUM?
• Future of the project centres around 
the W3C specification 

• No more drivers maintained by Selenium 

• Selenium WebDriver protocol  
will be decommissioned 

• Burning question: How to handle backwards 
compatibility?



SELENIUM 3
• Selenium RC will be deprecated 

• Will be split out as separate download 

• Absolutely no active feature development 

• Recommendation: Use SeleniumBackedWebDriver 

• Uncertain future for Selenium IDE 

• Cleanups in API? 

• New documentation



SELENIUM 3 (CONTD.)
• Cleanups in API? 

• Using WebDriver after quit should yield error 

• Actions to have a single endpoint 

• Required capabilities in all API bindings 

• Clean up constructors for  
FirefoxDriver/ChromeDriver classes 

• Delete unnecessary cruft 

• Cleaner end-point for RC emulation



SELENIUM 4
• Spec compliance for language bindings 

• What to do about Selenium 2 bindings connecting 
to a version 4 server? 

• Shim for backwards compatibility? 

• Selenium will become language bindings and test 
suite 

• Drivers the responsibility of browser vendors, 
with Selenium providing the ecosystem



https://seleniumhq.github.io/docs

https://seleniumhq.github.io/docs


NOT IN SPEC
• Mobile 

• Level 1 is foundations, further improvements 
could come as module extensions 

• Web API? 

• Battery, telephony, SMS, geolocation, screen 
orientation, push, permissions, payment 

• Logging 

• Performance



WEBDRIVER DRAWBACKS
• Synchronous, blocking API 

• Limited to one connection 

• Data intensive, no opt-in to just what you care about 

• Highly specific to end-user emulation 
and browser automation 

• Lack of generality 

• Expensive protocol and transport mechanism 

• Many of its primitives make no sense



ROADMAP
• Working Group meeting again at the W3C Technical 
Plenary/Advisory Committee Meetings Week (TPAC) 
in Sapporo, Japan in October 

• Goal is to finish most of it before then, 
so meetings can be about the finer adjustments 

• Work is already well under way – chances we may 
have something quite solid by end of year 

• Test suite + push to recommendation Q1 2016



HELPING OUT
• We could use help 
and input 

• Bugs can be filed 

• Tests 

• Implementations
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