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Chapter 1. Overview of Tellurium

What is Tellurium

The Tellurium Automated Testing Framework [http://code.google.com/p/aost/] (Tellurium) is an
automated testing framework for web applications. Tellurium grew up from the Selenium framework
[http://seleniumhq.org/], but with adifferent testing concept. Starting from Tellurium 0.7.0, Tellurium
added Tellurium Engine to replace the Selenium Core to better support Tellurium.

For most existing web testing frameworks like Selenium, they mainly focuson individual Ul e ements
asfollows. For most existing web testing frameworks like Selenium, they mainly focus on individual

Ul elements as follows.

WEB

\

Form

Container

InputBox

Selector

SubmitBuiton

For example:

seleniumclick("//div[3]/input][ @al ue='Create']");

For Tellurium, we treated the whole Ul elements as awidget and we call it a Ul module.
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WEB )

P — —» b e -

! *
| i
: Form :
| |
| |
| 1 |
| |
| | | |
| |

|:> | Div Container |
| |
| - |
| 1 |
| |
| |
| |
| |
: InputBox Selector SubmitBution :
| |
| |
| |
3 !
N e e e e s

Ulifodule

We define the Ul module as follows.

ui . Form(uid: "Fornt, clocator: [tag: "forni]){
Div(uid: "User", clocator: [:]){
Sel ector(uid: "Sex", clocator: [:])
I nput Box(uid: "lInput", clocator: [t
nane: "j_usernane"])

ag: "input", type: "text",

}

Cont ai ner(uid: "Finish", clocator: [tag: "tr"]){
Submi tButton(uid: "Submit", clocator: [tag: "input", type: "submt",
val ue: "Login", name: "submit"])

If wethink Selenium asthe"C" language, Telluriumislikethe"C++" language, which usesadifferent
testing concept. There are couple advantages to describe the Ul elements as a Ul module.

Expressive is obvious. For example, you can see clearly what the Ul you are testing against. For the
test code, you have DSL style test code such as:

type "Form User.|lnput", "TelluriunSource"

Robust to Changes Test robust is always a big issue for Selenium. To solve this problem is
one of the main motivations that Tellurium was created for. Tellurium uses Ul attributes to
describe Ul instead of fixed locators. If we change the attributes, new runtime locators will be
generated by the framework so that Tellurium can self-adapt to Ul changes to some degree. The
Santa algorithm [http://code.google.com/p/aost/wiki/SantaliM odul eGroupL ocatingAlgorithm] in
Tellurium new engine further improves the test robust by using Ul partial matching.

Represent Dynamic Web Content Easily The Tellurium Ul templates [http://code.google.com/p/aost/
wiki/UserGuideO70TelluriumBasics#Ul_Templates] are used to represent dynamic web content very
easily. For example, Tellurium issue search result widget [http://code.google.com/p/aost/issues/list]
can be easily represented as follows.
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ui . Tabl e(uid: "issueResult", clocator: [id: "resultstable", class: "results"],
group: "true") {
/1 Define the header elenents
Url Li nk(uid: "{header: any} as ID', clocator: [text: "*ID'])
Ul Link(uid: "{header: any} as Type", clocator: [text: "*Type"])
Url Li nk(uid: "{header: any} as Status", clocator: [text: "*Status"])
Ul Link(uid: "{header: any} as Priority", clocator: [text: "*Priority"])
Url Li nk(uid: "{header: any} as Mlestone", clocator: [text: "*MIlestone"])
Ul Link(uid: "{header: any} as Omer", clocator: [text: "*Ower"])
Url Li nk(uid: "{header: any} as Sunmary",
clocator: [text: "*Summary + Label s"])
Url Li nk(uid: "{header: any} as Extra", clocator: [text: "*..."])

/I Define table body el enents
/1 Colum "Extra" are Text Boxes

TextBox(uid: "{row all, colum -> Extra}", clocator: [:])
/1 For the rest, they are Url Links
UrlLink(uid: "{row. all, colum: all}", clocator: [:])

Easy to Maintain Tellurium emphasizes the decoupling of Ul from test code. The structured test code
makes Tellurium easier to maintain and refactor.

Motivation Automated web testing has always been one of the hottest and most important topics in
the software testing arena when it comes to the rising popularity of Rich Internet applications (RIA)
and Ajax-based web applications. With the advent of new web techniques such as RIA and Ajax,
automated web testing tools must keep current with changes in technology and be able to address the
following challenges:

» JavaScript Events: JavaScript is everywhere on the web today. Many web applications are
JavaScript heavy. To test JavaScript, the automated testing framework should be able to trigger
JavaScript eventsin a convenient way.

» Ajax for Dynamic Web Content: Web applications have many benefits over desktop applications.
For example, these applications have no installation and updates are instantaneous and easier to
support. Ajax is a convenient way to update a part of the web page without refreshing the whole
page. AJAX makes web applications richer and more user-friendly. The web context for an Ajax
application is usualy dynamic. For example, in a data grid, the data and number of rows keeps
changing at runtime.

* Robust/Responsiveto Changes: A good automated web-testing tool should be able to address the
changes in the web context to some degree so that users do not need to keep updating the test code.

» Easy to Maintain: In an agile testing world, software devel opment is based on iterations, and new
features are added on in each sprint. The functional tests or user acceptance tests must be refactored
and updated for the new features. The testing framework should provide the flexibility for usersto
maintain the test code easily.

* Re-usability: Many web applications use the same Ul module for different parts of the application.
The adoption of JavaScript frameworks such as Dojo and ExtJS increases the chance of using the
same Ul module for different web applications. A good testing framework should also be able to
provide the re-usability of test modules.

» Expressiveness. Thetesting framework provides users without much coding experience the ability
toeasily writetest code or scriptsinafamiliar way, such asusing adomain specific language (DSL).

The Tellurium Automated Testing Framework (Tellurium) is designed around these considerations
and has defined as its focus the following goals:

» Robust/responsive to changes; allow changes to be localized

» Addresses dynamic web contexts such as JavaScript events and Ajax
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* Easy to refactor and maintain
* Modular; test modules are reusable

» Expressive and easy to use

Tellurium, the New Approach for Web Testing

The Tellurium Automated Testing Framework (Tellurium) is an open source automated testing
framework for web applications that addresses the challenges and problems of today’ s web testing.

Most existing web testing tool s/frameworksfocuson individual Ul elements such aslinks and buttons.
Tellurium takes a new approach for automated web testing by using the concept of the Ul module.

The Ul moduleis a collection of Ul elements grouped together. Usually, the Ul module represents a
composite Ul object in the format of nested basic Ul elements. For example, the Google search Ul
module can be expressed as follows:

ui . Cont ai ner (ui d: "Googl eSear chivbdul e", clocator: [tag: "td"], group: "true"){
I nput Box(uid: "lInput", clocator: [title: "Google Search"])
Submi t Button(uid: "Search", clocator: [nane: "btnG', value: "Google Search"])
Subm tButton(uid: "InfFeelingLucky", clocator: [value: "I'm Feeling Lucky"])

}

Tellurium is built on the foundation of the Ul module. The Ul module makes it possible to build
locatorsfor Ul elements at runtime. First, this makes Tellurium robust and responsive to changes from
internal Ul elements. Second, the Ul module makes Tellurium expressive. Ul elements can bereferred
to simply by appending the names (uid) along the path to the specific element. This also enables
Tellurium's Group Locating feature, making composite objects reusable, and addressing dynamic web

pages.

Tellurium is implemented in Groovy and Java. The test cases can be written in Java, Groovy, or
pure Domain Specific Language (DSL) scripts. Tellurium evolved out of Selenium. However, the Ul
testing approach is completely different. Tellurium isnot a"record and replay"” style framework, and
it enforces the separation of Ul modules from test code, making refactoring easy.

For example, once the Google Search Ul module is defined as previously shown, the test code is
written as follows:

type "Googl eSearchMdul e. I nput”, "Telluriumtest”
click "Googl eSear chMbdul e. Sear ch"

Tellurium sets the Object to Locator Mapping (OLM) automatically at runtime so that Ul objects can
be defined simply by their attributes using Composite Locators. Tellurium uses the Group Locating
Concept (GLC) to exploit information inside a collection of Ul components so that locators can find
their elements.

Tellurium aso defines a set of DSLs for web testing. Furthermore, Tellurium uses Ul templates to
define sets of dynamic Ul elements at runtime. As aresult, Tellurium is robust, expressive, flexible,
reusable, and easy to maintain.

The main features of Tellurium include:

» Abstract Ul objects to encapsulate web Ul elements
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» Ul module for structured test code and re-usability

» DSL for Ul definition, actions, and testing

» Composite Locator to use a set of attributes to describe a Ul element

» Group locating to exploit information inside a collection of Ul components
» Dynamically generate runtime locators to localize changes

Ul templates for dynamic web content

 XPath support

* jQuery selector support to improve test speed in |IE

» Locator caching to improve speed

 Javascript event support

» Use Tellurium Firefox plugin, Trump, to automatically generate Ul modules
» Dojo and ExtJS widget extensions

» Datadriven test support

» Selenium Grid support

» JUnit and TestNG support

» Ant and Maven support

How Challenges and Problems Are Addressed in Tellurium?

First, Tellurium does not use "record and replay". Instead, it usesthe Tellurium Firefox plugin TrUMP
to generate the Ul module (not test code) for you. Then test code based on the Ul module is created.

In this way, the Ul and the test code are decoupled. The structured test code in Tellurium makes it
much easier to refactor and maintain the code.

The composite locator uses Ul element attributes to define the Ul, and the actual |ocator (for example,
XPath or jQuery selector), is generated at runtime. Any updates to the composite locator lead to
different runtime locators, and the changes inside the Ul module are localized.

The Group locating is used to remove the dependency of the Ul objects from external Ul elements (for
example, external Ul changes do not affect the current Ul module for most cases), so that test codeis
robust and responsive to changes up to acertain level.

Tellurium usesthe respond attribute in aUl object to specify JavaScript events, and therest ishandled
automatically by the framework itself.

Ul templates are a powerful feature in Tellurium used to represent many identical Ul elements or a
dynamic size of different Ul elements at runtime. This is extremely useful in testing dynamic web
contexts such as a datagrid.

The Option Ul object is designed to automatically address dynamic web contexts with multiple
possible Ul patterns.

Re-usahility is achieved by the Ul module when working within one application and by Tellurium
Widgets when working across different web applications. With the Domain Specific Language (DSL)
in Tellurium, Ul modules can be defined and test code written in avery expressive way.
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Tellurium also provides flexibility to write test code in Java, Groovy, or pure DSL scripts.

Tellurium Architecture

Tellurium architecture is shown in the following diagram.

—Tellurium Core: -\ r,.—TeII urium Engi ~
g DsiContext <
Cache
oM Ul Parser RDh]_acl:tY
XPath CS8 Selecior Santa Algorithm
LocateStrategy LocateStrategy Group Locating
Event Handler Data Accessor E’;m&

Bundle - -
Processor
R Command
uritime Dispatcher
BEEEE Environment

Bundle Processor

Connector

44 json Request/Response | ——

There are two major parts, i.e., the Tellurium Core, which does Java/Groovy object to runtime locator
mapping, event handling, and command bundling. The Tellurium Engine is embedded inside the
Selenium server and is atest driving engine for Tellurium. The two are connected by Selenium RC.

The DSL parser consists of the DSL Object Parser, Object Builders, and the Object Registry.

Using Groovy builder pattern, Ul objects are defined expressively and in a nested fashion. The DSL
object parser parsesthe DSL object definition recursively and uses object buildersto build the objects
on the fly. An object builder registry is designed to hold al predefined Ul object builders in the
Tellurium framework, and the DSL object parser looks at the builder registry to find the appropriate
builders.

Since the registry is a hash map, you can override a builder with a new one using the same Ul name.
Users can a so add their customer buildersinto the builder registry. The DSL object definition always
comes first with a container type object. An object registry (a hash map) is used to store al top level
Ul Objects. As a result, for each DSL object definition, the top object IDs must be unique in the
DdlContext. The abject registry is used by the framework to search for objects by their IDs and fetch
objects for different actions.

The Object Locator Mapping (OLM) is the core of the Tellurium framework and it includes Ul 1D
mapping, X Path builder, jQuery selector builder, and Group Locating.

The Ul ID supports nested objects. For example, "menu.wiki" stands for a URL Link "wiki" inside
acontainer called "menu’”.

The Ul ID aso supports one-dimensional and two-dimensional indices for tables and lists. For
example, "mai n. t abl e[ 2] [ 3] " stands for the Ul object of the 2nd row and the 3rd column of
atable inside the container "main”.

XPath builder builds the XPath from the composite locator. For example, a set of attributes. Starting
with version 0.6.0, Tellurium supports jQuery selectors to address the problem of poor performance
of XPath in Internet Explorer.
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jQuery selector builders are used to automatically generate jQuery selectorsinstead of X Path with the
following advantages:

» Provides faster performancein IE
» Leveragesthe power of jQuery to retrieve bulk data from the web by testing with one method call
» Provides new features using jQuery attribute selectors

The Group Locating Concept (GLC) exploits the group information inside a collection of Ul objects
to assist in finding the locator of the Ul objects collection.

The Eventhandler handles all events such as"click", "type", "select”, etc.

The Data Accessor fetches data or Ul status from the DOM. The dispatcher delegates all calls it
receives from the Eventhandler and the data accessor attached to the connector is also connected to
the Tellurium engine.

The dispatcher is designed to decouple the rest of the Tellurium framework from the base test driving
engine so that it can be switched to a different test driving engine by simply changing the dispatcher

logic.

Tellurium worksin two mode. Thefirst oneisto work as awrap of the Selenium framework.

Test Code Tellurium Core Selenium RC
| | |

|
| 1. DSL method .,J_ | |
2. Generate Runtime Lucat:fr |
¢ | |
3 Selenium APl Call l l
4. Selenium Core API l
5. Result
6. Resutt
7. Result
= - — — — — L

That isto say, Tellurium core generates the runtime locator based on the attributesin a Ul module and
then pass the selenium calls to Selenium core with Tellurium extensions.

Tellurium is evolving to its own test driving Engine and the work mode is different as shown in the
following sequence diagram.
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Test Code Tellurium Core Selenium RC Tellurium Engine
| | | |

1: DSL Method
2 U Moclule JSON ! I
3 Ul Module JSOM |
4. Group Locating
& Caching
& LI Module Result
7: Ul Module Result |
| |
8 Command Bundling | |
| |
| |
9 Tellurium API Call | |
.
10: Tellurium AP |
™.
11: Result 'U
12 Result - - - - - - =
13: Result

The Tellurium Core will convert the Ul module into a JSON representation and pass it to Tellurium
Engine for the first time when the Ul moduleis used. The Tellurium Engine uses the Santa algorithm
to locate the whole Ul module and put it into a cache. For the sequent calls, the cached Ul
module will be used instead of locating them again. Another new features in Tellurium 0.7.0 is
theMacro Command [http://code.google.com/p/aost/wiki/Tellurium070Update#Macro_Command],
which combine multiple commands into one batch and then send them to Tellurium engine in one call
to reduce the round trip latency. For more new featuresin 0.7.0, please read What's New in Tellurium
0.7.0 [http://code.google.com/p/aost/wiki/Tellurium070Update] .

History of Tellurium

Tellurium was started in June 2007 asaninternal project and became an open source project on Google
Code [http://code.google.com/p/aost] in June 2008. Werelease on aregular basis and the latest release
0.7.0 will be out next month.

5M11/2010

B/1/2007 1/1/2008 711212008 12/3/2008 6/18/2009
Prototype | Prototype Il 0.3.0 Release 0.5.0 Release 0.6.0 Release 0.7.0 Release (Projected)
TMM/2007  10/1/2007 1/1/2008  4/1/2008  7/1/2008 10/1/2008 1/1/2009 4/1/2008  7/1/2009 10/1/2008 1/1/2010  4/1/2010
6/1/2007 5/15/2010
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Tellurium Team and Community

Tellurium Team [http://code.google.com/p/aost/wiki/ContributorList] consists of 4-5 active team
members and couple more contributors. We have Tellurium user group [http://groups.google.com/
group/tellurium-users] andTellurium developer group [http://groups.google.com/group/tellurium-
developers]. Latest update information are available on http://twitter.com/TelluriumSource twitter
[1. Tellurium aso provides a community repository on GitHub [http://github.com/telluriumsource/
tellurium] so that anyone can fork Tellurium and contribute back to us. Tellurium wiki documentswill
be migrated to TelluriumSource.org [http://telluriumsource.org/display/TE/Home], a domain owned
by us.

Tellurium Sub-projects

Tellurium began as a small core project and quickly generated multiple sub-projects including:
UDL, Core, Engine, Widget extensions, Maven Archetypes, and Trump sub-projects as shown in the
following diagram.

Tellurium
Reference Projects

Tellurium Widgets

Maven Tellurium Core
Archetypes Trump

Tellurium UDL

Tellurium Engine

e Telurium UDL: Tellurium UID Description Language [http://code.google.com/p/aost/wiki/
TelluriumUIDDescriptionLanguage] (UDL) Parser.

e Telurium Engine: Based on Selenium Core with Ul module, CSS selector, command bundle, and
exception hierarchy support.

e Telurium Core: Ul module, APIs, DSL, Object to Runtime Locator mapping (OLM), and test
support.

» Tellurium Extensions. Dojo Javascript widgets and ExtJS Javascript widgets.
e Telurium Ul Module Plugin (Trump): A Firefox plugin [http://code.google.com/p/aost/wiki/

TrUMP] to automatically generate the Ul module after users select the Ul elements from the web
under testing.
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e Tellurium Maven Archetypes: Maven archetypes [http://code.google.com/p/aost/
wiki/UserGuideO70Tel luriumSubprojects#Tellurium_Maven Archetypes] to generate skeleton
Tellurium JUnit and Tellurium TestNG projects using one Maven command.

» Tellurium Reference Projects: Use Tellurium project site as examples to illustrate how to use
different featuresin Tellurium and how to create Tellurium test cases.
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Chapter 2. What's New in Tellurium
0.7.0

Introduction

We have closed over 200 issues and have included several interesting new features. There have been
a lot of fundamental changes in Tellurium 0.7.0 as compared to 0.6.0 such as the group locating
algorithm, module caching, macro command, jguery based APIs and i18n support.

The architecture of Tellurium 0.7.0 has been changed and the system diagram is shown as follows,
_~—Tellurium Core ~ ~——Tellurium Engi

OLM Ul Parser - F?wsg-'mr

Custom
Event Handler Data Accessor Handler

Runtlme -
Environment
E J E

44 json Request/Response | -—

XPath CSS Salactor Santa Algorithm
LocateStrategy LocateStrategy Group Locating

New features

» Package Name change

Tellurium Core used the package name "org.tellurium”, but we do not actually own the domain
"tellurium.org”. Our Tellurium team came out with adomain name "telluriumsource.org” and have

registered this domain name. As a result, we changed the package name from "org.tellurium" to
"org.telluriumsource”.

In your code, if you have the following import statement,
import org.telluriumdsl.Dsl Context

please changeit to

inport org.telluriunsource.dsl. Dsl Context

Accordingly, the Maven dependency should be changed as follows,

11



What's New in Tellurium 0.7.0

<groupl d>org. telluriunmsource</groupl d>
<artifactld>telluriumcore</artifactld>
<ver si on>0. 7. 0- SNAPSHOT</ ver si on>

e Package Structure

The original core package structure was aflat one and it has been changed as follows,

T-- org
“-- telluriunsource
| -- conponent
| |-- bundle
| |-- client
| | -- connector
| | -- custom
| |-- data
| | -- dispatch
| “-- event
| -- crosscut
| |-- i18n
| I-- Tog
| ‘-- trace
|-- dsl
|-- entity
| -- exception
|-- framework
| | -- bootstrap
| “-- config
|-- server
|-- test
| | -- ddt
| T-- mapping
| |-- bind
| | -- builder
| [--io
| | -- mapping
| |-- type
| “-- validator
| groovy
| java
| nock
| -- report
I
|
|
|
|

-- buil der

-- |l ocator

-- object

“-- routing
-- widget

-~ uti
.- grid

u
|
!
|
!

» CSS Sdlector

One feedback we got from the Rich Web Experience 2009 [http://code.google.com/p/aost/wiki/
TelluriumAtRichWebExperience2009] is that we should use the name "CSS sdlector” instead of
"[Query selector" because jQuery implements a subset of CSS selectors. As a result, we changed
the following two methods in DslContext.

public void enabl eJQuerySel ector();
public void di sabl eJQuerySel ector();
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to

public void enabl eCssSel ector();
public void di sabl eCssSel ector();

» Group Locating (Santa Algorithm)

Up to Tellurium 0.6.0, Tellurium still generates runtime locators such as XPath and CSS selector
on the Tellurium Core side, then pass them to Selenium Core, which is basically still to locate one
element in the Ul module at atime. With the new Engine in Tellurium 0.7.0, the Ul module will
be located as a whole first, the subsequent calls will reuse the already located Ul element in the
DOM. This, called the Santa algorithm, is the missing half of the Tellurium Ul module concept.
The agorithm can locate the whole Ul module at the runtime DOM. After that, you can just passin
Ul element's UID to find it in the cached Ul module on Tellurium Engine. That isto say, you don't
need Tellurium Core to generate the runtime locators any more.

The magic is that the new Tellurium Engine will locate the Ul module as a whole. It may have
troubleto find theindividual Ul element, but it has no trouble to find the whole Ul module structure
in the DOM. Apart from that, Tellurium 0.7.0 also provides a handy method for you to validate
your Ul module. For example, if you call

val i dat e(" Probl emati cFornt);

Y ou will get the detailed validation results including the closest matches.
* Macro command

Macro Command is a set of Selenium commands that are bundled together and sent to Selenium
Corein one call. Thiswill reduce the round trip latency from Tellurium Core to Engine and thus,
improve the speed performance. Another advantage for Macro Command is that Tellurium Engine
can reuse the locator because many times the commands in the same bundle act on the same Ul
element or same sub-tree in the DOM.

To implement Macro Command, we added one moretier to Tellurium Core to automatically handle
the Macro Command bundling as shown in the following figure.

Event Handler ‘ Data Accessor I Custom Handler
Bundle Processor

Dispatcher

* Ul Module Caching
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From Tellurium 0.6.0, Tellurium provides the cache capability for CSS selectors so that Tellurium
can reuse themwithout doing re-locating. In 0.7.0, Tellurium movesastep further to cachethewhole
Ul module on the Engine side. Each Ul module cache holds a snapshot of the DOM references for
the Ul elementsin the Ul module. The exceptions are dynamic web elements defined by Tellurium
Ul templates. For these dynamic web elements, the Engine will try to get the DOM reference of its
parent and then do locating inside this subtree with its parent node as the root, which will improve
the locating speed alot.

Tellurium UID Description Language

The Tellurium UID Description Language (UDL) is designed to
1. address the dynamic factorsin Tellurium Ul templates

2. increase the flexibility of Tellurium Ul templates.

UDL is implemented with the Antlr 3 parser generator. [http://www.antlr.org/
] The implementation details can be found here. [http://code.google.com/p/aost/
wiki/BuildY ourOwnJavaParserWithAntlr3/] The grammars and technical details are
recovered in Tellurium UID Description Language.  [http://code.google.com/p/aost/wiki/
TelluriumUI DDescriptionL anguage/]

To migrate your Ul templates from 0.6.0 to 0.7.0, please make the following changes:
1. Put"{}" around 0.6.0 Ul template uids

2. Replace"*" with "all"

3. Replace"dl" in table with "row: al, column: al"

4. You can add an ID for each Ul template object, where the ID starts with aletter and is followed
by digits, letters, and"_".

5. The implicit tokens defined in UDL such as "header”, "footer”, "row", "column”, and "tbody"
are al reserved and they cannot be used as IDs. But UDL is case-sensitive, you can still use
"Header", "Footer”, "Row", "Column", and "TBody" asIDs.

For example the following TableExampleModule Ul module in the ui-examples reference project.

cl ass Tabl eExanpl eMbdul e ext ends Dsl Context {

public void defineU () {
ui . StandardTabl e(uid: "GTI", clocator: [id: "xyz"], ht: "tbody"){
Text Box(ui d: "header: all", clocator: [:])
TextBox(uid: "row 1, colum: 1", clocator: [tag: "div", class: "abc"])
Contai ner(uid: "row 1, colum: 2"){
I nput Box(uid: "Input", clocator: [tag: "input", class: "123"])
Cont ai ner (ui d: "Sone", clocator: [tag: "div", class: "soneclass"]){
Span(uid: "Span", clocator: [tag: "span", class: "x"])
Url Li nk(uid: "Link", clocator: [:])
}
}
}
}

public void work(String input){
keyType "GI[1][2]. I nput", input
click "GT[1][2]. Son®. Li nk"
wai t For PageToLoad 30000

}
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Now, this Ul module can be re-defined in a more flexible way with UDL asfollows.

cl ass Tabl eExanpl eMbdul e ext ends Dsl Context {

public void defineU () {
ui . StandardTabl e(uid: "GT", clocator: [id: "xyz"], ht: "tbody"){
Text Box(ui d: "{header: first} as One", clocator: [tag: "th", text: "one"], self: true)
Text Box(uid: "{header: 2} as Two", clocator: [tag: "th", text: "tw"], self: true)
Text Box(ui d: "{header: last} as Three", clocator: [tag: "th", text: "three"], self: true)
Text Box(uid: "{row. 1, colum -> One} as A", clocator: [tag: "div", class: "abc"])
Cont ai ner(uid: "{row. 1, colum -> Two} as B"){
I nput Box(uid: "Input", clocator: [tag: "input", class: "123"])
Cont ai ner (ui d: "Sone", clocator: [tag: "div", class: "soneclass"]){
Span(uid: "Span", clocator: [tag: "span", class: "x"])
Url Link(uid: "Link", clocator: [:])
}
}
Text Box(uid: "{row 1, colum -> Three} as Hello", clocator: [tag: "td"], self: true)
}
}

public void work(String input){
get Text "GT. A"
keyType "GTI.B. I nput”, input
click "GrI.B. Sone. Li nk"
wai t For PageToLoad 30000

Apart from that, you need to add the UDL dependency to you project.

<dependency>
<groupl d>org. telluriunmsource</groupl d>
<artifactld>telluriumudl </artifactld>
<versi on>0. 7. 0</ ver si on>
<scope>conpi | e</ scope>

</ dependency>

e Telurium New APIs

Tellurium Enginein 0.7.0 re-implemented a set of Selenium APIs by exploiting jQuery, plus many
more new APIs. For example,

Tel I uri umApi . prot otype. get CSS = function(l ocator, cssName) {
var elenent = this.cacheAwarelLocate(locator);
var out = [];
var $e = teJQuery(el enent)
$e. each(function() {
out . push(teJQuery(this).css(cssNane))
IOF
return JSON. stringify(out)

To switch between Tellurium new API and Selenium Core AP, you can call the following method.

public void useTel | uri umApi (bool ean isUse)
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Or use the following DSL methods from DslContext.

public void enabl eTel | uriumApi ();
public void disableTell uriumApi ()

e Trace

Tellurium 0.7.0 provides built-in support for the command execution time including execution time
for each command, total run time, and aggregated times for each command.

We added the following settings to TelluriumConfig.groovy

test{
execut i on{
//whether to trace the execution timng
trace = fal se
}

Y ou can use the follow methods in DslContext to turn on or off the trace, and get the trace data.

public void enabl eTrace();
public void disabl eTrace();

public void showTrace();

» Methods Accessiblein Test Cases

There are many Tellurium APIs that used to be available only in DslContext. That is to say, you
have to extend DslContext to use them. For example, you often see code in atest case likes this,

CGoogl eSear chModul e gsm = new Googl eSear chibdul e() ;
gsm defineUi();

gsm usej QuerySel ector();

gsm regi st er Nanmespace("te", te_ns);

Now, many of them, which are not realy tied to a specific Ul module, are made available in
Tellurium test cases. For example, the above code can be changed as follows,

CGoogl eSear chModul e gsm = new Googl eSear chibdul e() ;
gsm defineUi();

useCssSel ector();

regi st er Nanmespace("te", te_ns);

» Environment
We added an Environment classto Tellurium Core so that you can change the runtime environment.

» Get Ulsby Tag Name
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Asrequested by users, Tellurium 0.7.0 added the following two methods.

U ByTagResponse get Ui ByTag(String tag, Map filters);
voi d renoveMar kedUi ds(String tag);

The first method passes in the tag name and the attributes as filters and get back the Ul elements
associated with the tag. The second method cleans up al the temporally assigned 1Ds by the
Tellurium Engine.

DIV object change

The Div object has been changed to be a Container type object. For example, you can define the
following Ul module.

ui.Div(uid: "divl", clocator: [id: "div1l"]) {
Div(uid: "div2", clocator: [id: "div2"]) {
List(uid: "listl", clocator: [tag: "ul"], separator: "li"){
Ul Link(uid: "{all}", clocator: [:])
}
}

Selector changes

For the Selector Ul object, the following DSL methods have been implemented in the Tellurium
new Engine:

* select(String uid, String target): Equals to sel ect ByLabel.

* sel ectByLabel (String uid, String target): Select based on the text attribute.

* selectByValue(String uid, String target): Select based on the value attribute.

* selectBylndex(String uid, int target): Select based on index (starting from1).

* selectByld(String uid, String target): Select based on the ID attribute.

* String[] getSelectOptions(String uid): Get all option texts.

* String[] getSelectValues(String uid): Get all option val ues.

* String[] getSel ectedLabel s(String uid): Get selected texts.

* String getSel ectedLabel (String uid): Get selected text, for nultiple selections,
return the first one.

* String[] getSelectedValues(String uid): Get selected val ues.

* String getSel ectedValue(String uid): Get selected value, for multiple selections,
return the first one.

* addSel ectionByLabel (String uid, String target): Add selection based on text.

* addSel ectionByVal ue(String uid, String target): Add sel ection based on val ue.

* renoveSel ecti onByLabel (String uid, String target): Renpbve sel ection based on text.

* renoveSel ectionByVal ue(String uid, String target): Renove sel ection based on val ue.

* renmoveAl | Sel ections(String uid): Renove all selections.

Toggle

Tellurium 0.7.0 provides atoggle method to animate the Ul element on the web page. For example,
you can the following commands to show the Ul element under testing.

toggl e "Form User nane. | nput "
pause 500
toggl e "Form User nane. | nput "

Ul Module Live Show

The show command is used to show the Ul module that you defined on the actual web page.
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public show(String uid, int delay);

where delay isin milliseconds. Be aware that show is available in Tellurium API. Example:

useCache(true);

useTel | uri umApi (true);

JettyLogonModul e jI m = new JettyLogonhbdul e();
j I mshow("Forn{, 5000);

The Ul module on the web page is outlined and if auser hives over the Ul module, the UIDs of the
selected Ul element's and its ancestors' are shown as atooltip.
getHTML Source

Use getHTML Source, users can get back the runtime html source for a Ul module. Tellurium
provided two methods for this purpose. .

public Map get HTM.Sour ceResponse(String uid);
public void get HTM.Source(String uid);

Thefirst method get back the html source as a uid-to-html map and the second one simply print out
the html source on the console. Be aware, getHTML Sourceisonly availablein Tellurium new APIs.
typeand keyType

type and keyType now accept different types of objects and convert them to a String automatically
by calling the toString() method. For example, you can use the following commands:

type "Google.lnput”, "Telluriunt
type "CGoogle.lnput", 12.15
type "Google.lnput”, true

i18n Support

Tellurium now provides support for internationalization of strings and exception messages.
Internationalized strings for each locale is provided through a MessageBundle for a specific locale
which is of the format

<MessageBundl eNane>_<I| anguage- code>_<country code>. properties.

Excel File Reader in Data Driven Test

Excel file reader has been added to Tellurium Data Driven Test. If you have excel input files, you
can specify the reader in the configuration file TelluriumConfig.groovy as follows,

dat adri ven{
dat apr ovi der {
/I specify which data reader you like the data provider to use

//the valid options include "PipeFil eReader"”, "CVSFileReader", and "Excel Fi | eReader"

reader = "Excel Fi | eReader"
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» Engine State Offline Update

For somereason, you may need to make Engine state call sbefore you actually connect to the Engine.
We added an Engine State tracer in the bundle tier to record al the requests if the Engine is not
connected and aggregate them. Once the Engine is connected, Tellurium will automatically send
out the Engine state update request.

Repeat Object

Very often, we need to use the same Ul elements for multiple times on the web page We can use
the Repeat object for this purpose. The Repeat object inherits the Container object and Y ou can use
it just like a Container. The difference isthat you should use index to refer to a Repeat object.

All Purpose Object

Tellurium 0.7.0 added an all purpose object for internal usage only. Thisobject includesall methods
for non-Container type objects.

e Groovy and GMaven

Groovy has been upgraded to the latest version 1.7.0. For GMaven, we use the latest version 1.2
and removed the Maven Antrun plugin.

<dependency>
<gr oupl d>or g. codehaus. gr oovy</ gr oupl d>
<artifactld>groovy-all</artifactld>
<version>1. 7. 0</version>

</ dependency>

e JUnit

JUnit is upgraded to 4.7 since it provides more features. One such a good feature is the Rule
annotation. To be consistent with TestNG test case, the class TelluriumJavaT estCase is deprecated
and you should use TelluriumJUnitTestCase instead.

* TestNG

TelluriumTestNGTestCase was changed to allow the setup and teardown procedures only work
oncefor al thetests. Themagic arethe @BeforeT est and @A fter Test annotations. Seethefollowing
code for more details,

public abstract class TelluriunfTest NGTest Case extends BaseTel | uri umlavaTest Case {

@Bef or eTest (al waysRun = true)
public static void setUpForTest() {
tellurium= TelluriunBupport.addSupport ()
tel luriumstart (custonConfig)
connector = (Sel eni unConnector) tellurium getConnector();

}

@\t er Test (al waysRun = true)
public static void tearDownForTest () {
if(tellurium!= null)
telluriumstop();

e TelluriumMockJUnitTestCase and TelluriumM ock TestNGTestCase
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TelluriumMockJUnitTestCase and TelluriumMockTestNGTestCase incorporated the Mock Http
Server so that you can load up a html web page and test against it with minimal configuration.

Tellurium Configuration

The configuration parser has been refactored. The configuration file name is stored in the
Environment class as follows.

@i ngl et on
public class Environnment inplenments Configurabl e{

protected String configFileNane = "Tel | uriunConfig.groovy";
protected String configString = "";

public static Environnent getEnvironnent(){
return Environnent.instance;

}

public void useConfigString(String json){
this.configString = json;

}

That is to say, you can get the Environment singleton instance and change the file name before
Tellurium coreisloaded up if you have agood reason to do that. In the meanwhile, we add support
to load the configuration from a JSON string, which will be stored in the configString} variable
in the Environment.

Run DSL Script

Tellurium 0.7.0 provides arundsl.groovy script for usersto run DSL test script. The rundsl.groovy
uses Groovy Grape to automatically download all dependencies and then run DSL script.

useTelluriumEngine

To make it convenient for users, Tellurium provides a useTelluriumEngine command as follows,

voi d useTel | uri unEngi ne(bool ean isUse) {
useCache(i sUse);
useMacr oCnd(i sUse) ;
useTel | uri umApi (i sUse);

Asyou can see, this command actually consists of three commands. In DslContext, Tellurium also
provides two handy DSL style methods.

voi d enabl eTel | uri unEngi ne();
voi d di sabl eTel | uri unEngi ne();

Selenium RC

Selenium RCis 1.0.1in Tellurium 0.7.0. Please use the following Maven dependencies.

<dependency>
<gr oupl d>or g. sel eni unhg. sel eni um server </ gr oupl d>
<artifactld>sel eniumserver</artifactld>
<versi on>${sel eni um server-ver si on} </ ver si on>
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<!--classifier>standal one</classifier-->
<excl usi ons>
<excl usi on>
<groupl d>ant </ gr oupl d>
<artifactld>ant</artifactld>
</ excl usi on>
</ excl usi ons>
</ dependency>
<dependency>
<groupl d>or g. sel eni unhqg. sel eni um cl i ent-dri vers</groupl d>
<artifactld>sel eniumjava-client-driver</artifactld>
<ver si on>%{ sel eni um ver si on} </ ver si on>
<excl usi ons>
<excl usi on>
<gr oupl d>or g. codehaus. gmaven. runti ne</ gr oupl d>
<artifactld>gmaven-runti me-default</artifactld>
</ excl usi on>
<excl usi on>
<gr oupl d>or g. sel eni unhg. sel eni um cor e</ gr oupl d>
<artifactld>sel eniumcore</artifactld>
</ excl usi on>
<excl usi on>
<gr oupl d>or g. sel eni unhg. sel eni um server </ gr oupl d>
<artifactld>sel eniumserver</artifactld>
</ excl usi on>
</ excl usi ons>
</ dependency>

where the properties are defined as

<properties>

<sel eni um versi on>1. 0. 1</ sel eni um ver si on>
<sel eni um server-versi on>1. 0. 1-t e3</ sel eni um server -ver si on>
</ properties>

Miscellaneous Changes

The default locator in Tellurium Engine is CSS selector by default. That isto say, we set

expl oi t CssSel ector = true

inthe Envi r onment classand you can use

di sabl eCssSel ect or ()

or

useCssSel ector (fal se)

to switch back to xpath if you like to.

Exposed the following Selenium APIsto DslContext.

void addScript(String scriptContent, String scriptTagld)

voi d renpveScript(String scriptTagld)

voi d captureEntirePageScreenshot (String filenane, String kwargs)
String captureScreenshot ToString()

EE
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* String captureEntirePageScreenshot ToString(String kwargs)
* String retrievelLast Renot eControl Logs()

The following methods in DslContext have been renamed

* String jsonify(String uid) is renaned to String toString(String uid)
* String generateHtm (String uid) is renamed to String toHTM.(String uid) )

Changes in Engine

Tellurium 0.7.0 include a new Engine embedded in Selenium Core. The main functionalities of the
Tellurium Engine include

» CSS Selector support based on jQuery
* New APIs based on jQuery
Ul module group locating
e Ul module Caching
Other changes include:
* jQuery
The jQuery in Engine has been upgraded from 1.3.2t0 1.4.2.
» Engine L ogging

Tellurium Engine uses Firebug Lite to add debug information to the console. By default the Firebug
Liteis off.

e Add JavaScript Error Stack to Selenium Errors

We utilized the JavaScript Stack Trace project to refactor Selenium Errorsin Selenium Core so that
the JavaScript Error Stack will be passed back Tellurium Core.

Changes in Maven Build

Our Maven repository is moved and the Maven Repositories are changed as well.

<repository>

<i d>kungf ut ers- publ i c-rel eases-repo</id>

<nanme>Kungfuters.org Public Rel eases Repository</nanme>

<url >http://maven. kungfuters. org/ content/repositories/rel eases</url >
</repository>
<snapshot Reposi tory>

<i d>kungf ut er s- publ i c- snapshot s-repo</i d>

<nane>Kungfuters.org Public Snapshot Repository</name>

<url >http://maven. kungf ut ers. or g/ cont ent/ reposi tori es/ snapshot s</url >
</ snapshot Reposi t ory>

telluriumsource.org becomes our official domain name and the web site is under construction.

<site>
<id>telluriumsite</id>
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<name>Tel | uri um Si t e</ nane>
<url >scp://telluriunsource.org/var/ww telluriunsource.org/public/mven</url>
</site>

After the domain name change, you need to use the following Tellurium dependenciesfor your project

<dependency>
<groupl d>org. tel | uri umsour ce</ groupl d>
<artifactld>telluriumcore</artifactld>
<versi on>0. 7. 0</ ver si on>

</ dependency>

<dependency>
<gr oupl d>or g. sel eni unhqg. sel eni um server </ gr oupl d>
<artifactld>sel eniumserver</artifactld>
<version>1.0.1-te3</version>

</ dependency>

For Maven archetypes, tellurium-junit-archetype becomes the following,

<groupl d>org. tel | uriunmsource</groupl d>
<artifactld>telluriumjunit-archetype</artifactld>
<ver si on>0. 7. 0</ ver si on>

Similarly, the tellurium-testng-archetype has been changed to

<groupl d>org. tel | uriunmsource</groupl d>
<artifactld>telluriumtestng-archetype</artifactld>
<ver si on>0. 7. 0</ ver si on>

To create a Tellurium project based on Tellurium 0.7.0, you should use the Maven archetype 0.7.0.
To create a JUnit project, use the following Maven command:

m/n archetype: create -Dgroupl d=your _group_id -Dartifactld=your_artifact_id
-DarchetypeArtifactld=telluriumjunit-archetype -DarchetypeG oupld=org.telluriunsource
- Dar chet ypeVersi on=0.7.0

- Dar chet ypeReposi t ory=htt p:// maven. kungf ut ers. org/ content/reposi tori es/ snapshots

Similarly, to create a TestNG project, use the following command:

mvn archet ype: create -Dgroupl d=your _group_id -Dartifactld=your_artifact_id
-DarchetypeArtifactld=tel |l uriumtestng-archetype -DarchetypeG oupld=org.telluriunsource
- Dar chet ypeVersi on=0.7.0

- Dar chet ypeReposi tory=htt p:// maven. kungf ut ers. or g/ content/ r eposi t ori es/ snapshot s

To create a Tellurium Ul widget project, we can use Tellurium Widget archetype as follows.

mvn archetype: create -Dgroupl d=your _group_id -Dartifactld=your_artifact_id

- DarchetypeArtifactld=telluriumwi dget-archetype -DarchetypeG oupl d=org.telluriunsource
- Dar chet ypeVersi on=0.7.0

- Dar chet ypeReposi tory=htt p: // maven. kungf ut ers. or g/ cont ent/ r eposi t ori es/ snapshot s
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Reference Project

The old two reference projects, i.e., tellurium-junit-java and tellurium-testng-java reference projects
have been updated and merged into one reference project, tellurium-website. In addition, we add a
new ui-examples reference project to show how to define different types of Ul objects based on html
snippets.

How to Obtain Tellurium 0.7.0

Tellurium 0.7.0 bundle can be downloaded from
» “Tellurium download site [http://code.google.com/p/aost/downl oads/list]”
Tellurium 0.8.0-SNAPSHOT can be obtained from

o “Tellurium Core SNAPSHOT [http://maven.kungfuters.org/content/repositories/snapshots/org/
telluriumsource/tellurium-core/0.8.0-SNAPSHOT/]”

e “Custom Selenium Server with Tellurium Engine [http://maven.kungfuters.org/content/
repositories/snapshots/org/sel eniumhg/sel enium/server/sel enium-server/1.0.1-te4-SNAPSHOT/]”

If you use Maven, you need the following dependencies

<dependency>
<groupl d>org.tel | uri umsource</groupl d>
<artifactld>telluriumudl </artifactld>
<versi on>0. 7. 0</ ver si on>
<scope>conpi | e</ scope>

</ dependency>

<dependency>
<groupl d>org.tel | uriunmsource</groupl d>
<artifactld>telluriumcore</artifactld>
<versi on>0. 7. 0</ ver si on>
<scope>conpi | e</ scope>

</ dependency>

<dependency>
<groupl d>or g. sel eni umhg. sel eni um server </ gr oupl d>
<artifactld>sel eniumserver</artifactld>
<version>1. 0. 1-t e3</versi on>

</ dependency>

A sample POM file can be found in appendices.
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Chapter 3. Getting Started

Thischapter discussesthe Tellurium methodsfor creating aTellurium project followed by descriptions
of the primary components used for testing the newly created web framework including the Ul Module,
Ul Object and attributes, Logical Container, jQuery Selector, Ul Templates, and Ul Testing Support.

Create a Tellurium Project

Create a Tellurium Project in one of the following methods:
e UseaTellurium reference project as a base

* Use Tellurium Maven archetypes [http://code.google.com/p/aost/wiki/
TelluriumMavenArchetypes)

e Manualy create a Tellurium project using the tellurium jars [http://code.google.com/p/aost/
downloads/list] and a  Tellurium configuration file [http://code.google.com/p/aost/wiki/
TelluriumSampleConfigurationFile]

» Alternatively, create a Tellurium Maven project manually using the sample POM file [http://
code.google.com/p/aost/wiki/TelluriumTestProjectM avenSamplePom].

Maven Use Tellurium jar and configuration file

Maven Archetype | | Manually create Project

Trump Create Ul modules

a base

Use Reference Project as ‘

iL Groovy Class extends DslIContext

Create methods for Ul modules|

1L

JUnit/TestNG Create Test Cases

|
(_ RunTess

Tellurium Maven Archetypes

In Java, Groovy, or DSL

The easiest way to create a Tellurium project is to use Tellurium Maven archetypes. Tellurium
provides two Maven archetypes for Tellurium JUnit test projects and Tellurium TestNG test projects
respectively.

* tellurium-junit-archetype
* tellurium-testng-archetype

As aresult, a user can create a Tellurium project using one Maven command. For example, for a
Tellurium JUnit project, use:
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nmvn archetype: create -Dgroupl d=your_group_id -Dartifactld=your_artifact_id \
- DarchetypeArtifactld=telluriumjunit-archetype \
- Dar chet ypeG oupl d=org. tel |l uri unsource \
- Dar chet ypeVer si on=0.7.0 \
- Dar chet ypeReposi tory=http:// maven. kungf ut ers. org/ content/repositories/rel eases

Similarly, for a Tellurium TestNG project, use:

mvn archetype: create -Dgroupl d=your_group_id -Dartifactld=your_artifact_id \
-DarchetypeArtifactld=telluriumtestng-archetype \
- Dar chet ypeG oupl d=org. tel | uri unsource \
- Dar chet ypeVer si on=0.7.0 \
- Dar chet ypeReposi tory=htt p:// maven. kungf ut ers. org/ content/reposi tories/rel eases

Tellurium Ant Projects

For an Ant user:

1. Download Tellurium 0.7.0 Release package from the Tellurium project download page [http://
code.google.com/p/aost/downloads/list]

2. Unpack the Tellurium 0.7.0 Release package and copy dependencies to your project /lib directory
together withthet el | uri um core andtel | uri um udl 0.7.0jar files.

3. Name the Tellurium configuration file as TelluriumConfig.groovy and place it in the project root
directory.

For Ant build scripts, refer tothe sample Tellurium Ant build scripts [http://code.google.com/p/aost/
wiki/TelluriumSampleAntBuildScript].

Setup Tellurium Project in IDEs

A Tellurium Project can berunin IntelliJ, NetBeans, Eclipse, or other IDEsthat have Groovy support.

If using Maven, open the POM file to let the IDE automatically build the project files.

IntelliJ IDEA

IntelliJIDEA Community edition isfree and can be downloaded from http://www.jetbrains.com/idea/
download/ [http://www.jetbrains.com/idea/download/]. A detailed guide is found onHow to create
your own Tellurium testing project with IntelliJ 9.0 Community Edition [http://code.google.com/p/
aost/wiki/CustomTel luriumintelliJProject].

NetBeans

For NetBeans users, detailed Guides can be found on [] the NetBeans Starters guide
page [http://code.google.com/p/aost/wiki/TelluriumStarterUsingNetBeans] andHow to create
your own Tellurium testing project with NetBeans 6.5 [http://code.google.com/p/aost/wiki/
CustomTelluriumNetBeansProject].

Eclipse

For Eclipse users, download the Eclipse Groovy Plugin from http://dist.codehaus.org/groovy/
distributions/update/  [http://dist.codehaus.org/groovy/distributions/update/] to run the Tellurium
project.
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For detailed instructions, readHow to create your own Tellurium testing project with Eclipse [http://
code.google.com/p/aost/wiki/CustomTel luriumEclipseProject].

Create a Ul Module

Tellurium provides TrUMP to automatically create Ul modules. TrUMP can be downloaded from the
Tellurium project site:

http://code.google.com/p/aost/downloads/list [http://code.google.com/p/aost/downl cads/list]

Choosethe Firefox 2 or Firefox 3 version depending upon the user’ s Firefox version, or download the
Firefox 3 version directly from the Firefox addons site at:

https://addons.mozilla.org/en-US/firefox/addon/11035  [https://addons.mozilla.org/en-US/firefox/
addon/11035]

Once installed, restart Firefox. Record Ul modules by simply clicking Ul elements on the web and
then click the "Generate" button.

To customize the Ul, click the "Customize" button.

In the example, open the Tellurium download page found on:
http://code.google.com/p/aost/downloads/list [http://code.google.com/p/aost/downl oads/list]
Record the download search module as follows:

Google aost

Code Teluriwn Axtomaled Taeafing Framawork

Froject Home Downloads Wiki Issues Sounse Administer
Mew Download | Search  Gument Downloads for Saarch

TrUME 16
Filename Fle Options Help
SRecord | Step Generate Customize Clear

Record Source | Customize

Talluriye
Telluriurm Form{uid: TelurivmDovrlcad’, decater: [tag: form', method: 'get’, action: 'list’], group: ‘tree’) Show Save
uID Search
Type SubmitButton
Group
Mame  Value
Attributes T ——
position | 5

After the Ul moduleiscustomized, export it asthe modulefile NewUi Mbdul e. gr oovy tothedemo
project and add a couple of methods to the class:

cl ass NewU Modul e extends Dsl Context {

public void defineU () {
ui . Form(ui d: "Tel I uriunDownl oad", clocator: [tag: "forn{, nethod: "get",

action: "list"], group: "true")

Sel ector (uid: "Downl oadType", clocator: [tag: "select", nane: "can", id: "can"])
I nput Box(uid: "Input", clocator: [tag: "input", type: "text", nane: "q", id: "q"])
Submi tButton(uid: "Search", clocator: [tag: "input", type: "submt",

val ue: "Search"])
}
}

public void searchDownl oad(String keyword) {
keyType "Tel | uri umDownl oad. | nput", keyword
click "TelluriunmDownl oad. Sear ch"
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wai t For PageToLoad 30000
}

public String[] getAl |l Downl oadTypes() {
return get Sel ect Opti ons("Tel | uri unDownl oad. Downl oadType")

}

public void sel ect Downl oadType(String type) {
sel ect ByLabel "Tel |l uri unDownl oad. Downl oadType", type
}
}

Create Tellurium Test Cases

Once the Ul module is created, create a new Tellurium test case NewTest Case by extending
Tel | uri umJUni t Test Case class

public class NewTest Case extends TelluriumlUnit Test Case {
private static Newli Modul e app;

@Bef ored ass

public static void initU () {
app = new NewUi Mbdul e();
app. defineU ();

}

@Bef ore
public void setUpForTest () {
connect Url ("http://code. googl e. conl p/ aost/ downl oads/ list");

}

@est

public void testTelluriunProjectPage() {
String[] all Types = app. get Al | Downl oadTypes();
assert Not Nul | (al | Types);
assert True(al | Types[1].contains("A|l Downl oads"));
app. sel ect Downl oadType(al | Types[1]);
app. sear chDownl oad( " Tr UMP") ;

Compile the project and run the new test case.
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The Ul Module is the heart of Tellurium. The Ul module is a collection of Ul elements grouped
together. Usually, the Ul module represents a composite Ul abject in the format of nested basic Ul
elements. For example, the download search modulein Tellurium's project site is defined as follows:

ui . Form(ui d: "downl oadSearch", clocator: [action: "list", nethod: "get"],
Sel ector (ui d: "downl oadType", clocator: [nane: "can", id: "can"])
I nput Box(uid: "searchBox", clocator: [name: "q"])
Submi t Button(uid: "searchButton", clocator: [value: "Search"])

}

Tellurium is built on the foundation of the Ul module. The Ul module makes it possible to build
locatorsfor Ul elementsat runtime. First, this makes Tellurium robust and responsiveto changesfrom

internal Ul elements. Second, the Ul module makes Tellurium expressive.

A Ul element is referred to simply by appending the names (uids) along the

and addressing dynamic web pages.

Thisfrees up the testers to write better tests rather than spending precious testing time identifying and

resolving test failures due to X Path changes.

The following class diagram illustrates the relationship among Ul objects.

. UiObject
Compu.slleLm:mur aa g

~tag : String ~metaData : MetaData
~text : String ~namespace : String
~position : it ~cacheahle : boolean

~direct . boolean

~locator : CompositeLocator
~attributes : String [0.]

~respondToEvents : String"[]" [0.*]

i

group:

path to the specific
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#bodyTag : String = "thody"
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Window
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Basic Ul Object

Tellurium provides a set of predefined Ul objects to be used directly when setting up atest.
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Thebasic Ul object isan abstract class. Users cannot instantiate it directly. The basic Ul Object works
asthe base classfor al Ul objects and it includes the following attributes:

Table4.1. Ul Object Attributes

ATTRIBUTE DESCRIPTION

Ul Object Basic Tellurium component

UilD Ul object's identifier

Namespace Used for XHTML

Locator Ul Object Locator including Base Locator and
Composite Locator

Group Group Locating attribute that only applies to a
collection type of Ul object such as Container,
Table, List, Form

Respond JavaScript events the Ul object responds to

Thevaueisalist and the base Ul object provides the following methods:

* boolean isElementPresent()
* booleanisVisible()

* boolean isDisabled()

 waitForElementPresent(int timeout), where the time unit is ms.

 waitForElementPresent(int timeout, int step)

 String getText()

* getAttribute(String attribute)

All Ul Objects inherit the above attributes and methods. Do not call these methods directly but use

DSL syntax instead.

For example, use:

click "Googl eSear chMbdul e. Search"

In this way, Tellurium first maps the UIID "GoogleSearchM odule.Search™ to the actual Ul Object.
Then the user callsthe click method on the Ul Object. If that Ul Object does not have the click method

defined, an error displays.

The UML class diagram is shown as follows.
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€ & UiObject

(f) o locator Locator
f | o namespace String
(1) o respondToEvents stringl]
(£) o uid String
(m) B customMethod{ Ohject
m) % diagnosed vioid
(m) % dragAndDrop&tring) woid
'.'i'!:"h generateHuml{ String
(m) o getAttribute Gtring) string
(m) & getCsSS(String) string[]
m) % getSelector( String
(m) = getTextd String
(m) % getXPathd String
m) o hasCssClass( boolean
(m) = isDisabled{ boolean
(m) o isElementPresent{ boolean
(m = isvisible( boolean
(m) % mouseOut) vioid
(m) B mouseOver( void
(m) = waltForElementPresent{nt boolean
(m) o waitForElementPresent{nt, int boolean
(m) & waitForText{nt) String

',r:@} F walkToWorkflowContext, UilD) Uidhject

Ul Object Default Attributes

Tellurium Ul objects have default attributes as shown in the following table

Table 4.2. Ul Object Default Attributes

Tellurium Object L ocator Default |Extra Attributes Ul Template
Attributes

Button tag: "input” no

Container group no

CheckBox tag: input", type: no
"checkbox"

Div tag: "div" no

Form tag: "form" group no

Image tag: "img" no

InputBox tag: "input" no
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Tellurium Object L ocator Default |Extra Attributes Ul Template
Attributes

RadioButton tag:  input", type no
"radio"

Selector tag: "select” no

Span tag: "span” no

SubmitButton tag: input", type no
"submit"

UrlLink tag: "a’ no

Repesat no

List Separator yes

Table tag: "table" group, header yes

StandardTable tag: "table" group, header, footer  |yes

Frame group, id, name, title  |no

Window group, id, name, title  |no

Ul Object Description

Button

Button represents various Buttons on the web and its default tag is "input”. The following methods
can be applied to Button:

 click()
* doubleClick()
« clickAt(String coordination)

Example:

Button(uid: "searchButton", clocator: [value: "Search", name: "btn"])

Submit Button

SubmitButton is a specia Button with its type being "submit".

Example:

Submi t Button(uid: "search_web_button", clocator: [value: "Search the Wb"])

Check Box

The CheckBox on the web is abstracted as "CheckBox" Ui object. The default tag for CheckBox is
"input" and itstypeis"checkbox". CheckBox comes with the following methods:

* check()
* boolean isChecked()
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Div

* uncheck()
 String getValue()

Example:

CheckBox(ui d: "autoRenewal ", clocator: [dojoattachpoint: 'dap_auto_renew ])

Div is often used in the Dojo framework and it can represent many objects. Itstag is"div" and it has
the following method:

 click()

Example:

Div(uid: "dialog", clocator: [class: 'dojoDialog', id: 'loginDialog])

The Div object has been changed to be a Container type object. For example, you can define the
following Ul module.

ui.Div(uid: "divl", clocator: [id: "div1l"]) {
Div(uid: "div2", clocator: [id: "div2"]) {
List(uid: "listl", clocator: [tag: "ul"], separator: "li"){
Ul Link(uid: "{all}", clocator: [:])
}
}
}

Image

Ilcon

Image is used to abstract the "img" tag and it comes with the following additional methods:
* getlmageSource()

» getimageAlt()

 String getlmageTitle()

Example:

I mage(ui d: "dropDownArrow', clocator: [src: 'drop_down_arrow.gif'])

Icon is similar to the Image object, but user can perform actions on it. As a result, it can have the
following additional methods:

. click()
« doubleClick()

33



Tellurium Ul Objects

* clickAt(String coordination)

Example:

lcon(uid: "tasklcon", clocator:[tag: "p", dojoonclick: "dodick', inmg: "Show.con.gif"])

Radio Button

RadioButton is the abstract object for the Radio Button Ui. As aresult, its default tag is "input" and
itstypeis"radio”. RadioButton has the following additional methods:

* check()

* boolean isChecked()
* uncheck()

 String getValue()

Example:

Radi oButton(ui d: "autoRenewal ", clocator: [dojoattachpoint: 'dap_auto_renew ])

Text Box

Input

TextBox is the abstract Ui object from which the user returns to the text. For example, it comes with
the following method:

* String waitForText(int timeout)
Note: TextBox can have various types of tags.

Example:

Text Box(ui d: "searchLabel ", clocator: [tag: "span"])

Box

InputBox isthe Ui where user typesin input data. Asits name stands, InputBox's default tag is"input”.
InputBox has the following additional methods:

* type(String input)

» keyType(String input), used to simulate keyboard typing
* typeAndReturn(String input)

o clearText()

* boolean isEditable()

 String getValue()

Example:
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I nput Box(ui d: "searchBox", clocator: [name: "q"])

URL Link

UrlLink stands for the web url link, i.e., itstag is"a". UrlLink has the following additional methods:
 String getLink()

* click()

* doubleClick()

« clickAt(String coordination)

Example:

Url Li nk(uid: "Gid", clocator: [text: "Gid", direct: "true"])

Repeat Object

Very often, we need to use the same Ul elements for multiple times on the web page. For example,
we have the following html.

<div class="segnent clearfix">
<div class="option">
<ul class="fares">
<li>
<i nput type="radi 0">&nbsp
<l abel >Econony</| abel >
</li>
<li>
<i nput type="radi 0">&nbsp
<l abel >Fl exi bl e</ | abel >

</li>

</ ul >

<div class="detail s">
<dl >

<dt >Shi p: </ dt >
<dd>A</ dd>
<dt >Depart s</ dt >
<dd>
<enr08: 00</ en>
</ dd>
<dt >Arrives</dt>
<dd>
<enpll: 45</ enp

</ dd>

</dl >

</ di v>
</ div>
<div class="option">
<ul class="fares">

<li>
<i nput type="radi 0">&nbsp
<l abel >Econony</| abel >

</li>

<li>
<i nput type="radi 0">&nbsp
<l abel >Fl exi bl e</ | abel >

</li>

</ ul >

<div class="detail s">
<dl >

<dt >Shi p: </ dt >
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<dd>B</ dd>
<dt >Depart s</ dt >
<dd>
<emp17: 30</ enw
</ dd>
<dt >Arrives</dt>
<dd>
<emp21: 15</ enw
</ dd>
</ dl >
</ di v>
</ di v>
</ di v>
<div class="segnent clearfix">
<div class="option">
<ul class="fares">
<li>
<i nput type="radi 0" >&nbsp
<l abel >Econony</| abel >
</li>
<li>
<i nput type="radi 0" >&nbsp
<l abel >Fl exi bl e</ | abel >
</li>
</ ul >
<div class="details">
<di v cl ass="phot 0" ><i ng/ ></ di v>
<dl >
<dt >Shi p: </ dt >
<dd>C</ dd>
<dt >Depart s</ dt >
<dd>
<enm>02: 00</ enw
</ dd>
<dt >Arrives</dt>
<dd>
<enm>06: 00</ enw
</ dd>
</dl >
</ di v>
</ di v>
<div class="option">
<ul class="fares">
<li>
<i nput type="radi 0">&nbsp
<| abel >Econony</ | abel >
</li>
<li>
<i nput type="radi 0">&nbsp
<l abel >Fl exi bl e</ | abel >

</li>
</ ul >
<div class="details">
<dl >
<dt >Shi p: </ dt >
<dd>D</ dd>
<dt >Depart s</ dt >
<dd>
<enp12: 45</ enw
</ dd>
<dt >Arrives</dt>
<dd>
<enp16: 30</ enw
</ dd>
</dl >
</ di v>
</ di v>
</ di v>
</ forn>
You can see the elements <div cl ass="segnent clearfix"> and <div

cl ass="opti on" > repeated for couple times. We can use the Repesat object for this Ul module.
The Repeat object inheritsthe Container object and Y ou can useit just like aContainer. The difference
isthat you should use index to refer to a Repeat object.
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For the above html source, we can creste the following Ul module

ui . Form(uid: "SailingForni, clocator: [name: "selectedSailingsForm'] ){
Repeat (uid: "Section", clocator: [tag: "div", class: "segnent clearfix"]){
Repeat (uid: "Option", clocator: [tag: "div", class: "option",
direct: "true"]){
List(uid: "Fares", clocator: [tag: "ul", class: "fares", direct: "true"],
separator: "li"){
Contai ner(uid: "all"){
Radi oButton(ui d: "radio", clocator: [:], respond: ["click"])
Text Box(uid: "label", clocator: [tag: "label"])
}
}

Cont ai ner(uid: "Details", clocator: [tag: "div", class: "details"]){
Cont ai ner (ui d: "Shiplnfo", clocator: [tag: "dl"]){

Text Box(ui d: "ShipLabel", clocator: [tag: "dt", position: "1"])

Text Box(uid: "Ship", clocator: [tag: "dd", position: "1"])

Text Box(ui d: "DepartureLabel", clocator: [tag: "dt", position: "2"])

Cont ai ner (ui d: "Departure", clocator: [tag: "dd", position: "2"]){
Text Box(uid: "Tine", clocator: [tag: "eni])

}

Text Box(uid: "Arrival Label", clocator: [tag: "dt", position: "3"])

Container(uid: "Arrival", clocator: [tag: "dd", position: "3"]){
Text Box(uid: "Tine", clocator: [tag: "eni])

To test the Ul module, we can create the following test case.

@rest
public void testRepeat(){
connect ("JFornt');
int num= jl mgetRepeat Nun("SailingForm Section");
assert Equal s(2, num;
num = j | m get Repeat Nun{" Sai | i ngForm Secti on[ 1] . Option");
assert Equal s(2, num;
int size = jImagetListSize("SailingForm Section[1].Option[1].Fares");
assert Equal s(2, size);
String ship = jlmgetText("SailingForm Section[1]. Option[1].
Det ai | s. Shi pl nfo. Ship");
assert Equal s("A", ship);
String departureTine = jl mgetText("SailingForm Section[1].Option[1].
Det ai | s. Shi pl nfo. Departure. Ti me");
assert Equal s("08: 00", departureTine);
String arrival Time = jI mgetText("SailingForm Section[1].Option[1].
Det ai | s. Shiplnfo. Arrival . Time");
assert Equal s("11: 45", arrival Ti ne);

Selector

Selector represents the Ui with tag "select”. The user can select from a set of options. Selector has
methods, such as:

selectByL abel (String target)

selectByValue(String value)
 addSelectionByL abel (String target)

» addSelectionByVaue(String value)
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removeSel ectionByL abel (String target)
removeSel ectionByValue(String value)
removeAll Selections()

String getSel ectOptions()

String getSel ectedL abel S()

String getSelectedL abel ()

String getSel ectedVa ues()

String getSelectedVaue()

String getSel ectedi ndexes()

String getSel ectedindex()

String getSel ectedlds()

String getSelectedld()

boolean isSomethingSel ected()

Example:

Sel ector(uid: "issueType", clocator: [name: "can", id: "can"])

For the Selector Ul object, the following DSL methods have been implemented in the Tellurium new
Engine:

select(String uid, String target):Equasto sel ect ByLabel .

sel ect ByLabel (String uid, String target): Select based on the text attribute.
sel ect ByVal ue(String uid, String target): Select based on the value attribute.
sel ect Byl ndex(String uid, int target): Selectbased onindex (starting from 1).
sel ectByld(String uid, String target): Select based ontheID attribute.
String[] getSelectOptions(String uid):Getall option texts.

String[] getSel ectVal ues(String uid): Getall option values.

String[] getSel ectedLabel s(String uid): Getselected texts.

String getSel ectedLabel (String uid): Get selected text, for multiple selections,
return the first one.

String[] getSel ectedVal ues(String uid): Getselected values.

String getSel ectedVal ue(String uid): Get selected value, for multiple selections,
return the first one.

addSel ecti onByLabel (String uid, String target):Addseectionbased on text.

addSel ecti onByVal ue(String uid, String target):Addselectionbased onvalue.
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* renoveSel ecti onByLabel (String uid, String target):Remove selection based
on text.

* renmoveSel ecti onByVal ue(String uid, String target):Remove selection based
on value.

* renoveAl | Sel ections(String uid):Removeal selections.

Be aware, the abovet ar get variable can be a partial matching as follows.

o "text: startswith text.

 $t ext : endswith text.

* *t ext : containstext.

» 't ext : doesnot contain text.

We can use the following example to demonstrate the use of the new Selector APIs.

HTML snippet:

<f or m net hod="POST" acti on="check_phone">
<sel ect nanme="Profil e/ Custoner/ Tel ephone/ @ountryAccessCode" style="font-size: 92% >
<option val ue="1" sel ect ed=sel ect ed>US</ opti on>
<option val ue="2" id="uk">UK</option>
<option val ue="3">AT</opti on>
<option val ue="4">BE</ opti on>
<option val ue="4" jd="ca">CA</option>
<option val ue="6">CN</ opti on>
<option val ue="7">ES</opti on>
<option val ue="8">VG</ opti on>
</ sel ect>
<i nput type="text" class="medi um paxFerryNanel nput" val ue=
nane="Profil e/ Cust oner/ Tel ephone/ @honeNunber"
max| engt h="16" i d="phonel" tabi ndex="26">
<i nput name="subnit" type="submit" val ue="Check">
</ fornp

Ul Module definition:

ui . Form(uid: "Fornm, clocator: [nethod: "POST", action: "check_phone"]){
Sel ector(uid: "Country", clocator: [name: "\$CountryAccessCode"])
I nput Box(ui d: "Nunber", clocator: [nanme: "\$PhoneNunber"])
Submi t Button(uid: "check", clocator: [value: "Check"])

}

Test Cases:

@est
public void testSelect()({
String[] countries = sm get Sel ect Opti ons("Form Country");
for(String country: countries){
System out. println("Country:

+ country);

}

String[] val ues = sm get Sel ect Val ues("Form Country");

for(String val ue: val ues){
System out . printl n("Val ue:

+ val ue);

}

sm sel ect ByLabel ("Form Country", "US");

String selected = sm get Sel ect edLabel ("Form Country");
assert Equal s("US", selected);
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sm sel ect ByLabel ("Form Country", "$E");

sel ected = sm get Sel ect edLabel ("Form Country");
assert Equal s("BE", selected);

sm sel ect ByLabel ("Form Country", ""E");

sel ected = sm get Sel ect edLabel ("Form Country");
assert Equal s("ES", selected);

sm sel ect ByVal ue(" Form Country", "8");

sel ected = sm get Sel ect edLabel ("Form Country");
assert Equal s("VG', selected);

sm sel ect Byl ndex(" Form Country", 6);

sel ected = sm get Sel ect edLabel ("Form Country");
assert Equal s("CN', sel ected);

sm sel ect Byl d("Form Country", "uk");

sel ected = sm get Sel ect edLabel ("Form Country");
assert Equal s("UK", selected);

Container

Container is an abstract object that can hold a collection of Ui objects. As aresult, the Container has
a specia attribute "useGrouplnfo" and its default value is false. If this attribute is true, the Group
Locating is enabled. But make sure all the Ui objects inside the Container are children nodes of the
Container in the DOM, otherwise, you should not use the Group Locating capability.

Example:
ui . Container (uid: "google_start_page", clocator: [tag: "td"], group: "true"){
I nput Box(ui d: "searchbox", clocator: [title: "Google Search"])

Submi t Button(ui d: "googl esearch", clocator: [name: "btnG', value: "Google Search"])
Submi tButton(uid: "Infeelinglucky", clocator: [value: "I'm Feeling Lucky"])

Form

Form is atype of Container with its tag being "form™" and it represents web form. Like Container, it
has the capability to use Group Locating and it has a special method:

* submit()

This method is useful and can be used to submit input dataif the form does not have a submit button.

Example:
ui . Forn(ui d: "downl oadSearch", clocator: [action: "list", nethod: "get"],
group: "true") {
Sel ector (ui d: "downl oadType", clocator: [nane: "can", id: "can"])
Text Box(uid: "searchLabel", clocator: [tag: "span"])

I nput Box(ui d: "searchBox", clocator: [nane: "qg"])
Submi t Button(uid: "searchButton", clocator: [value: "Search"])

Table

Tableis one of the most complicated Ui Object and also the most often used one. Obvioudly, itstag is
"table" and atable can have headers besides rows and columns. Table isagood choice for adatagrid.
Tellurium can handle its header, rows, and columns automatically. Table has one important feature:
adifferent Uil D than other Ui objects.
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For example, if theid of the tableis"tablel", then itsi-th row and j-th columnisreferred as "tablel]i]
[i]* and its m-th header is "tablel.header[m]". Another distinguished feature of Table is that a user
can define Ui templates for its elements.

For example, the following example defines different table headers and the template for the first
column, the element on the second row and the second column, and the template for all the other
elementsin other rows and columns.

ui . Tabl e(ui d: "downl oadResult", clocator: [id: "resultstable", class: "results"],
group: "true")

{
/1 define tabl e header
//for the border colum
Text Box(uid: "{header: 1}", clocator: [:])
Url Li nk(uid: "{header: 2} as Filenane", clocator: [text: "*Filenane"])
Url Li nk(uid: "{header: 3} as Summary", clocator: [text: "*Summary + Labels"])
Url Li nk(uid: "{header: 4} as Upl oaded", clocator: [text: "*Upl oaded"])
Url Li nk(uid: "{header: 5} as Size", clocator: [text: "*Size"])
Url Li nk(ui d: "{header: 6} as Downl oadCount", clocator: [text: "*Downl oadCount"])
Url Li nk(uid: "{header: 7} as Extra", clocator: [text: "*..."])
//define U object for the second row and the second col um
I nput Box(uid: "{row 2, colum: 2}" clocator: [:])
//define table elenments
//for the border colum
Text Box(uid: "{row all, colum: 1}", clocator: [:])
//For the rest, just UrlLink
Ul Link(uid: "{row all, colum: all}", clocator: [:])
}

Be aware, the templates inside the Table follow the name convention:
* For thei-th row, j-th column, the uid should be "{row: i, column: j} aswhatever_id"
» Thewild casefor row or column is"all"

Asaresult, "row : al, column: 3" refersto the 3rd column for all rows. Once the templates are defined
for thetable, Tellurium uses a special way to find amatching for a Ui element "table[i][j]" in thetable.

For more details on how Tellurium maps the runtime uid to Ul templates, please see Tellurium UID
Description Language [ http://code.google.com/p/aost/wiki/TelluriumUI D DescriptionL anguage].

Generally speaking, Tellurium always searches for the special case first, then broadening the search
for more general cases, until al matching cases are found. In this way, user can define very flexible
templates for tables.

Tableisatype of Container and thus, it can use the Group Locating feature. Table has the following
special methods:

* boolean hasHeader()
* int getTableHeaderColumnNum()
* int getTableMaxRowNum()

* int getTableMaxColumnNum()

Standard Table

A StandardTableis atable in the following format

tabl e
t head
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tr
td

td
t body
tr
td
td
tbody (multiple tbodies)
tr
td
td
t f oot
tr
td

td
To overwrite the default layout, Tellurium core providesthe following attributesin the StandardTable
object.
 ht : header tag.
e hrt : header row tag, the default tag is "tr".
 hct : header column tag, the default tag is "th".
bt : body tag.
e brt: body row tag, the default tag is"tr".

* bct : body column tag, the default tag is"td".

f t : footer tag.
» frt:footer row tag, the default tagis"tr".
 fct: footer column tag, the default tag is"td".

To overwrite the above tags, simply define them in the object definition. For example,

ui . StandardTabl e(uid: "table3", clocator: [:], hct: "td"){
Text Box(uid: "header: all", clocator: [:])
Text Box(uid: "footer: all", clocator: [:])

}

The header column tag is overwritten to be "td" instead of the default tag "th". To be more accurate,
the footer definition has been changed from "foot" to "footer".

For a StandardTable, you can specify Ul templates for different tbodies. Apart from the methods in
Table, it has the following additional methods:

* int getTableFootColumnNum()
* int getTableMaxTbodyNum()
* int getTableMaxRowNumForTbody(int tbody index)

* int getTableMaxColumnNumForTbody(int body_index)
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Example:

ui . StandardTabl e(uid: "table", clocator: [id: "std"]) {
Ul Link(uid: "{header: 2} as Filenanme", clocator: [text: "*Filenane"])
Ul Link(uid: "{header: 3} as Upl oaded", clocator: [text: "*Upl oaded"])
Ul Link(uid: "{header: 4} as Size", clocator: [text: "*Size"])
Text Box(uid: "{header: all}", clocator: [:])
Sel ector(uid: "{tbody: 1, row 1, colum: 3} as Select", clocator: [nane: "can"])
Submi tButton(uid: "{tbody: 1, row 1, colum:4} as Search", clocator: [value:
"Search", name: "btn"])
I nput Box(uid: "{tbody: 1, row 2, columm:3} as Words", clocator: [name: "words"])
I nput Box(uid: "{tbody: 2, row. 2, colum:3} as Wthout", clocator: [name: "wi thout"])
I nput Box(uid: "{tbody: 2, row *, columm:1} as Labels", clocator: [nanme: "labels"])

Text Box(uid: "{foot: all}", clocator: [tag: "td"])

List

List isaso a Container type abstract Ui object and it can be used to represent any list like Ui objects.
Very much like Table, users can define Ui templates for List and following rule of "the special case
first and then the general case". The index number is used to specify an element and "all" is used to
match all elementsinthe List. List also uses TextBox as the default Ui if no template could be found.
Since List isa Container type, it can use the Group Locating feature.

List has one specia attribute "separator”, which is used to indicate the tag used to separate different
List Ul elements. If "separator” is not specified or ", al Ul elements must be under the same DOM
node, i.e,, they are siblings.

Example:
ui . List(uid: "subcategory", locator: "", separator: "p"){

I nput Box(uid: "{2} as Search", clocator: [title: "Google Search"])
Ul Link(uid: "{all}", clocator: [:])

The List includes the following additional methods:

* int getListSize(id): Gets the item count of alist

Frame

Frameisatype of Container and is used to mode Frame or I Frame. It includes the following attributes:
. id

* name

. title

and the following methods

* selectParentFrame()

 selectTopFrame()

* selectFrame(locator)
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 getWhether ThisFrameM atchFrameExpression(currentFrameString, target)
* waitForFrameT oL oad(frameAddress, timeout)

When you test website with IFrames, you should use multiple window mode, i.e., set the option
useMultiwindows to be true in TelluriumConfig.groovy. Be aware that Selenium uses the name
attribute to locate a Frame.

Example:
ui . Frame(ui d: "SubscribeFrane", name: "subscrbe"){
Form(ui d: "Logi nFormt', clocator: [nane: "loginForni]){
I nput Box(ui d: "UserNanme", clocator: [id: "username", type: "text"])
I nput Box(uid: "Password", clocator: [id: "password", type: "password"])

Button(uid: "Login", clocator: [type: "inmmge", class: "login"])
CheckBox(ui d: "Renenber ", clocator: [id: "renenbernme"])

Window

Window isatype of Container and isused to mode Popup Window. It includesthefollowing attributes:
e id

* name

o title

and the following methods

» openWindow(String UID, String url)

 selectWindow(String UID)

 closeWindow(String UID)

* boolean getWhetherThiswindowM atchWindowExpression(String currentWindowString, String
target)

 waitForPopup(String UID, int timeout)

Example:

ui . Wndow(ui d: "Hel pWndow', nane: "Hel pW ndow") {
}

openW ndow hel pUrl, "Hel pW ndow'

wai t For PopUp " Hel pW ndow', 2000

sel ect W ndow " Hel pW ndow"

sel ect Mai nW ndow()

Option

Option is also designed to be adaptive the dynamic web. Option is a pure abstract object and it holds
multiple Uls with each representing a possible Ul pattern at runtime. For example, the List/Grid
selector on the issue page can described as:
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/1 The selector to choose the data grid layout as List or Gid
ui . Option(uid: "layoutSelector"){
Cont ai ner(ui d: "layout Selector”, clocator: [tag: "div"], group: "true") {
Text Box(uid: "List", clocator: [tag: "b", text: "List", direct: "true"])
Ul Link(uid: "Grid", clocator: [text: "Gid", direct: "true"])

}
Cont ai ner(ui d: "layout Selector”, clocator: [tag: "div"], group: "true") {
Url Link(uid: "List", clocator: [text: "List", direct: "true"])
Text Box(uid: "Gid", clocator: [tag: "b", text: "Gid", direct: "true"])
}

Note, the option's uid must be the same as the next Ul objects it represent and in thisway, you do not
need to include option's uid in the UilD. For example, you can just use

click "layoutSel ector.List"
instead of

click "layoutSel ector.|ayoutSel ector.List"

The option object will automatically detect which Ul pattern you need to use at runtime.

All Purpose Object

Tellurium 0.7.0 added an all purpose object for internal usage only. The object is defined as

class Al |l PurposeCbj ect extends U Object {

}

This object includes al methods for non-Container type objects.
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UilD Attribute

In Tellurium, the Ul object is referred to by its UilD, i.e., the Ul object identifier.For nested Ui
objects, the UilD of the Ul Object is a concatenated Ul objects' uids along its path to the Ul Object.
For example, in the following nested Ul Module shown below, the TextBox is referred to as the
"parent_ui.child_ui.grand_child.textbox1".

ui . Contai ner(uid: "parent_ui"){
I nput Box(uid: "inputboxl1l", locator: "...")
Button(uid: "buttonl", locator: "...")
Contai ner (uid: "child_ui){
Sel ector(uid: "selectorl", locator: "...")

Cont ai ner (ui d: "grand_child"){
Text Box(ui d: "textbox1", locator: "...")

The exceptions are tables and lists, which use [x][y] or [X] to reference the elements inside. For
example, labels table[2][1] and GoogleBooksList.subcategory[2]. The Table header can be referred
in the format of issueResult.header[2].

More general cases are shown below - General Cases Search Example:

ui . Form(uid: "A", clocator: [:]){
I nput Box(uid: "B", clocator: [:])
Contai ner(uid: "C', clocator: [tag: "div"]){
Sel ector(uid: "D', clocator: [:])
List(uid: "E', clocator: [tag: "ul"], separator: "li"){
Url Li nk(uid: "{1} as Link", clocator: [:])
I nput Box(uid: "{all}", clocator: [:])
}
}

“ACE"

“A.C.E[1]" A.C.E[n]
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For example, the UilD of the List E in the above diagram is A.C.E and the InputButton in the List E
isreferred by itsindex n. For example: A.C.En.

Locator Attributes

Tellurium supports two types of Ul Object locators:
1. Baselocator

2. Composite locator

The Base locator is arelative X Path.

The Composite locator, denoted by "clocator”, specifiesaset of attributesfor the Ul object. The actual
locator isderived automatically by Tellurium at runtime. The Composite locator is defined asfollows:

cl ass ConpositelLocator {
String header
String tag
String text
String trailer
def position
bool ean direct
Map<String, String> attributes = [:]

To use the Composite locator, use "clocator" with amap asits value. For example;

clocator: [keyl: valuel, key2: value2, ...]

The default attributes include "header", "tag”, "text", "trailer", "position”, and "direct". They are all
optional. The "direct" attribute specifies whether this Ul object is a direct child of its parent Ul, and
the default valueis "false".

If thereare additiona attributes, they are defined inthe sasmeway asthe default attributes. For example:

clocator: [tag: "div", value: "Tellurium hone"]

Most Tellurium objects come with default values for certain attributes. For example, the tag attribute.

If these attributes are not specified, the default attribute values are used. In other words, if the default
attribute values of a Tellurium Ul object are known, omit them in clocator.

For example, if the RadioButton Object’s default tag is "input”, and the default type is "radio”, omit
them and write the clocator as follows:
clocator: [:]

which is equivalent to:
clocator: [tag: "input", type: "radio"]

Group Attribute

In the Tellurium Ul module, the "group" attribute is seen often. For example:
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ui . Cont ai ner (ui d: "googl e_start_page", clocator: [tag: "td"], group: "true"){

I nput Box(ui d: "searchbox", clocator: [title: "Google Search"])

Submi t Button(ui d: "googl esearch", clocator: [name: "btnG', value: "Google Search"])
Submi tButton(uid: "Infeelinglucky", clocator: [value: "I'm Feeling Lucky"])

The group attribute is a flag for the Group Locating Concept. Usually, the XPath generated by
Selenium IDE, XPather, or other toolsis a single path to the target node such as:
//div/tabl e[ @d="sonething']/div[2]/div[3]/div[1]/divV][6]

Sibling node information is not used in this example as the XPath depends too much on information
from nodesfar away fromthetarget node. In Tellurium, every effort ismadeto localize theinformation
and reduce this dependency by using sibling information or local information.

For example, in the above google Ul module example, the group locator concept searches for the
location of the "td" tag with its children as "InputBox", "googlesearch” button, and "Imfeelinglucky"
button. In this way, the dependencies of the Ul elementsinside a Ul module on external Ul elements
are reduced, making the Ul definition more robust.

self attribute

Some times, elements inside a Table usualy are inside its parent tag, for instance, we have the
following HTML source.

<div id="table">
<di v>
<di v id="name">
<di v>Dat a</ di v>
<di v>
<i ng/ >
</ di v>
</ di v>
<di v id="shortnane">
<di v>Bezei chnung</ di v>
<di v>
<i ng/ >
</ di v>
</ di v>
<div id="type">
<di v>Typ</ di v>

<di v>
<i ng/ >
</ di v>
</ di v>
</ di v>
<div id="client-area">
<di v>

<di v>Bi | dsyst enx/ di v>
<di v>Bi | dsyst enx/ di v>
<di v>Bi | dserver </ di v>

</ di v>

<di v>
<di v>Par t ner </ di v>
<di v>Par t ner </ di v>
<di v>Best andssyst enx/ di v>

</ di v>

<di v>
<di v>Ms</ di v>
<di v>MB</ di v>
<di v>Ms</ di v>

</ di v>

</ di v>
</ div>
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where the "Data"' element and many others are inside its parent tag "div". To module this, we added
aself attribute to the UiObject class and the default is "false".

To describe the above html, we can define the following Ul module.

ui . StandardTabl e(ui d: "Table", clocator: [id: "table"], bt: "div", brt: "div", bct: "div"){

Text Box(uid: "{tbody: 1, row all, colum: 1}", clocator: [tag: "div"], self: "true")
Image(uid: "{tbody: 1, row all, colum: 2}", clocator: [:])

Text Box(uid: "{tbody: 2, row all, colum: 1}", clocator: [tag: "div"], self: "true")
Text Box(uid: "{tbody: 2, row all, colum: 2}", clocator: [tag: "div"], self: "true")
Text Box(uid: "{tbody: 2, row all, colum: 3}", clocator: [tag: "div"], self: "true")

To test the Ul module, you can simply call the following api.

get HTMLSour ce( " Tabl e") ;

Be aware that the self can be "true” ONLY for Ul elementsinsidealList, a Table, or a StandardTable
Object.

Respond Attribute

Tellurium provides a"respond” attribute used to define any event requiring the Ul object to respond.

Most web applications include Javascript, and thus the web testing framework must be able to handle
Javascript events. What isimportant is firing the appropriate events to trigger the event handlers.

Selenium has already provided methods to generate events such as:

fireEvent (l ocator, "blur")
fireEvent (locator, "focus")
nouseCut (| ocator)

nmouseQver (| ocat or)

Tellurium was born with Javascript events in mind since it was initially designed to test applications
written using the DOJO JavaScript framework.

For example, we have the following radio button:

<i nput type='radi o' nanme='mas_address_key' value='5779" onC ick='Set Address_5779()"' >

Alternately one can define the radio button as follows:

Radi oButton(uid: "billing", clocator: [name: 'mas_address_key', value: '5779'])

The above code does not respond to the Click event as the Tellurium RadioButton only supports the
"check" and "uncheck" actions. Thisisenough for the normal case. Asaresult, no "click” event/action
is generated during testing.
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To address this problem, Tellurium added the "respond” attribute to Tellurium Ul objects. The
"respond" attribute is used to define any event requiring the Ul object to respond. The Radio Button
isredefined as:

ui . Container(uid: "forn', clocator: [whatever]){
Radi oBut ton(ui d: "billing", clocator: [nanme: 'mas_address_key', value: '5779'],
respond: ["click"])

Then issue the following command:

click "formbilling"

Evenif the RadioButton does not have the click method defined by default, it isstill ableto dynamically
add the click method at runtime and call it. Be aware, you have to explicitly call the click method and
Event Handler will not automatically trigger the click event.

A more general exampleis:

I nput Box(ui d: "searchbox", clocator: [title: "CGoogle Search"],
respond: ["click", "focus", "nouseOver", "nmpuseQut", "blur"])

Except for the "click" event, al of the "focus', "mouseOver", "mouseOut”, and "blur" events are
automatically fired by Tellurium during testing. Do not worry about the event order for the respond
attribute as Tellurium automatically re-orders the events and then processes them appropriately. That
isto say, the Event Handler will automatically trigger these events.

CSS Selector

Use the CSS Selector to improve the test speed in |E as | E lacks native X Path support and the X Path
is slow. Tellurium exploits CSS selector capability to improve test speed dramatically.

Tellurium supports both X Path and CSS selector and still uses CSS selector as the default locator.

New DSL Methods

CSS Selector provides the following additional Selenium methods, utilized in DslContext to form a
set of new DSL methods:
String getAll Text(String |locator):

1. Get al the text from the set of elements corresponding to the CSS Selector. String getCSS(String
locator, String cssName) :

2. Get the CSS properties for the set of elements corresponding to the CSS Selector. Number
getJQuerySel ectorCount(String locator):

3. Get the number of elements matching the corresponding CSS Selector.

Additional CSS Attribute Selectors

jQuery also supports the following attribute selectors:
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attribute: have the specified attribute. attribute=value: have the specified attribute with a certain value.
attributel=value: either do not have the specified attribute or have the specified attribute but not
with a certain vaue. attribute®=value: have the specified attribute and it starts with a certain value.
attribute$=value: have the specified attribute and it ends with a certain value. attribute* =value: have
the specified attribute and it contains a certain value.

Locator Agnostic Methods

Apart from the above, Tellurium provides a set of locator agnostic methods.

For example, the method automatically decides to use XPath or jQuery dependent on the
exploreJQuerySelector flag, which can be turned on and off by the following two methods:

1. public void useCssSelector()

2. public void disableCssSelector()

Tellurium also provides the corresponding X Path specific and CSS selector specific methods for your
convenience. However, it is recommended that you use the locator agnostic methods until thereis a

good reason not to.

The new XPath and CSS Selector specific methods are as follows:

String getlLocator(String uid)

String getSelector(String uid)

String get XPat h(String uid)

* Locator agnostic:
» CSS selector specific:

» XPath specific:

Nunber get Locat or Count (String | ocator)

Nunber get JQuerySel ect or Count (String j QuerySel ector)

* Locator agnostic:

e CSS sdlector specific:

int getTabl eHeader Col umNun( Stri ng ui d)

int getTabl eFoot Col utmNun{ String uid)
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int

int

int

int

int

int

get Tabl eMaxRowNun( Stri ng ui d)

get Tabl eMaxCol utmNun{ Stri ng ui d)

get Tabl eMaxRowNuntor Thody(String uid, int ntbody)
get Tabl eMaxCol utmNuntor Thody(String uid, int ntbody)

get Tabl eMaxThodyNun{ St ri ng ui d)

get Tabl eHeader Col umNunBySel ect or (Stri ng ui d)

get Tabl eFoot Col utmNunBy Sel ect or (String uid)

get Tabl eMaxRowNunBy Sel ect or (String ui d)

get Tabl eMaxCol utmmNunBy Sel ect or (String ui d)

get Tabl eMaxRowNuntor TbhodyBySel ector (String uid, int ntbody)
get Tabl eMaxCol utmmNunfor TbodyBySel ect or (String uid, int ntbody)

get Tabl eMaxThodyNunBySel ect or (String ui d)

get Tabl eHeader Col umNunByXPat h( St ri ng ui d)

get Tabl eFoot Col utmNunByXPat h(String ui d)

get Tabl eMaxRowNunByXPat h( Stri ng ui d)

get Tabl eMaxCol umNunByXPat h( String ui d)

get Tabl eMaxRowNuntor TbodyByXPat h(Stri ng uid, int ntbody)
get Tabl eMaxCol utmmNunfor TbodyByXPat h( Stri ng ui d, int ntbody)

get Tabl eMaxThodyNunByXPat h( Stri ng ui d)

* Locator agnostic:

CSS selector specific:

XPath specific:

bool ean i sDi sabl ed(String uid)

bool ean i sDi sabl edBySel ector (String uid)

bool ean i sDi sabl edByXPat h(String uid)

* Locator agnostic:

» CSS selector specific:
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» XPath specific:

def getAttribute(String uid, String attribute)

* Locator agnostic:

def hasCssCl ass(String uid, String cssd ass)

* Locator agnostic

String[] getCSS(String uid, String cssNane)

» CSS selector specific:

String[] getAll Tabl eCel | Text(String uid)
String[] getAll Tabl eCel | Text For Tbody(String uid, int index)

» CSS selector specific:

int getListSize(String uid)

get Li st Si zeBySel ector (String uid)

get Li st Si zeByXPat h(String uid)

* Locator agnostic:

o CSS selector specific:

» XPath specific:

1. Get the Generated locator from the Ul module

2. Get the Number of Elements matching the L ocator
3. Table Methods

4. Veify if an Element is Disabled

5. Get the Attribute

6. Check the CSS Class

7. Get CSS Properties
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8. Get All Datafrom aTable
9. Get List Size
There are issues to be aware of with CSS Selector:

 If you have a duplicate "id" attribute on the page, CSS selector always returns the first DOM
reference, ignoring other DOM references with the same "id" attribute.

» Some attributes may not be working in jQuery. For example, the "action" attribute in a form.
Tellurium has a black list to automaticaly filter out the attributes that are not honored by CSS
selector.

e The"src" attribute in Image has to be afull URL such as http://www.google.com. One workaround
isto put *' before the URL.

Ul Templates

Tellurium Ul templates have two purposes:
When there are many identical Ul elements, use one template to represent them all When there are
variable/dynamic sizes of Ul elements at runtime, the patterns are known, but not the size.

More specifically, Table and List are two Tellurium objects that define Ul templates.
Table defines two dimensional Ul templates List defines one dimensional Ul templates

The Template has special UIDssuch as"2", "al", or "row: 1, column: 2".

Looking at use case (1), the HTML sourceis:

<ul class="a">
<|li>
<A HREF="site?tcid=a" class="b">
AA
</ A>
</li>
<|li>
<A HREF="site?tcid=b" class="b">
BB
</ A>
</li>
<|li>
<A HREF="site?;tcid=c" class="b">
cCc
</ A>
</li>
<|li>
<A HREF="site?tcid=d" class="b">
DD
</ A>
</li>
<|li>
<A HREF="site?tcid=e" class="b">
EE
</ A>
</li>
<|li>
<A HREF="site?tcid=f" class="b">
FF
</ A>
</li>
</ ul >

In this example there are six links. Without templates, one would put six UrlLink objects in the Ul
module. By using the templates, the work is easier and simplified.




Tellurium Core Basics

ui . List(uid: "list", clocator: [tag: "ul", class: "a"], separator:"li")

Url Li nk(uid: "{all}", clocator: [class: "b"])

For use case (2), a common application is the data grid. Look at the "issueResult" data grid on the
Tellurium Issues page for an easy and simplified result as shown below:

ui . Tabl e(uid: "issueResult", clocator: [id: "resultstable", class: "results"],
group: "true")
{
Text Box(ui d: "{header: 1", clocator: [:])
Url Li nk(uid: "{header: 2} as ID', clocator: [text: "*ID'])
Url Li nk(uid: "{header: 3} as Type", clocator: [text: "*Type"])
Url Li nk(uid: "{header: 4} as Status", clocator: [text: "*Status"])
Url Li nk(uid: "{header: 5} as Priority", clocator: [text: "*Priority"])
Url Li nk(uid: "{header: 6} as Mlestone", clocator: [text: "*MI|estone"])
Url Li nk(uid: "{header: 7} as Owner", clocator: [text: "*Ower"])
Url Li nk(uid: "{header: 9} as Summary", «clocator: [text: "*Summary + Label s"])
Url Li nk(uid: "{header: 10} as Extra", clocator: [text: "*..."])
//define table el ements
//for the border colum
Text Box(uid: "{row all, colum: 1}", clocator: [:])
//For the rest, just UrlLink
Url Li nk(uid: "{row all, colum: all}", clocator: [:])
}

The resulting definitions shown are very simple, time-saving and easy to use.

If the user has multiple templates such asthe "issueResult" shown in the table above, therule generally
applied to the templatesis. "specific onefirst, general one later".

"Include" Frequently Used Sets of Elements
In Ul Modules

When there is afrequently used set of elements, re-defining them repeatedly in your Ul moduleis not
necessary. Simply use the Tellurium "Include" syntax to re-use the pre-defined Ul elements.

Include(uid: U D, ref: REFERRED_U D)

Use"ref" to reference the object to beincluded, then specify the UID for the object. Note: If adifferent
UID isrequired, there is no need to specify it.

If the Object UID is not the same as the original one, Tellurium clones a new object for users so that
multiple objects with different UIDs are available.

For example, first define the following reused Ul module:

ui . Cont ai ner (uid: "SearchMdul e", clocator: [tag: "td"], group: "true") {
I nput Box(uid: "lnput", clocator: [title: "CGoogle Search"])
SubnmitButton(uid: "Search", clocator: [nane: "btnG', value: "Coogle Search"])
Submi t Button(uid: "InFeelingLucky", clocator: [value: "I'm Feeling Lucky"])

}
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Then, include it into the new Ul module as follows:

ui . Contai ner (uid: "Coogle", clocator: [tag: "table"]) {
I ncl ude(ref: "SearchModul e")
I ncl ude(ui d: "MSearchMdul e", ref: "SearchMdul e")
Contai ner(uid: "Options", clocator: [tag: "td", position: "3"], group: "true") {
Url Li nk(uid: "LanguageTool s", clocator: [tag: "a", text: "Language Tool s"])
Url Li nk(uid: "SearchPreferences", clocator: [tag: "a", text: "Search Preferences"])
Url Li nk(uid: "AdvancedSearch", clocator: [tag: "a", text: "Advanced Search"])
}
}

Logical Container

The Container object in Tellurium is used to hold child objects that are in the same subtree in the
DOM object. However, there are always exceptions. For example, the Logical Container (or Virtual
Container - Logical Container is preferred) can violate thisrule.

What isaLogic Container It is a Container with an empty locator. For instance:

Cont ai ner (ui d: "logical"){

But empty != nothing. There are some scenarios where the Logical Container can play an important
role. The Container includes an uid for areference and it logically groups the Ul element together.

For example, in the following example the Ul elements under the Tag li are different:

<div class="bl ock_content">

<ul >
<|li>
<h5>
<a href="" title="">xxx</a>
</ h5>
<p class="product _desc">
<a href=".." title="Mre">...</a>
</ p>
<a href="..." title=".." class="product_i nage">
<img src="..." alt="..." height="129" wi dt h="129"/>
</ a>
<p>
<a class="button" href="..." title="View >Vi ew</a>
<a title="Add to cart">Add to cart</a>
</ p>
</li>
<li>
simlar U
</[li>
<|li>
simlar Ul
</li>
</ ul >
</ di v>

The issue is how to write the Ul template for them. The logical Container then comes into play. For
example, the Ul moduleis written as follows:
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ui . Container(uid: "content", clocator: [tag: "div", class: "block_content"]){
List(uid: "list", clocator: [tag: "ul"], separator:"li") {
Container("{all}"){
Ul Link(uid: "title", clocator: [title: "View'])

other elements inside the |Ii tag

Another usage of the logical Container is to convert the test case recorded by Selenium IDE to
Tellurium test cases. For example, using the search Ul on the Tellurium download page, first record
the following Selenium test case using Selenium IDE:

i mport com t hought wor ks. sel eni um Sel eneseTest Case;

public class Sel eniunTest Case extends Sel eneseTest Case {
public void setUp() throws Exception {
setUp("http://code. google.com™, "*chrone");
}

public void testNew() throws Exception {
sel eni um open("/ p/ aost/ downl oads/list");
sel enium sel ect ("can", "l abel =regexp:\\sAl| Downl oads");
sel eniumtype("q", "TrUwP");
sel eniumclick("//input[ @al ue="Search']");
sel eni um wai t For PageToLoad( " 30000") ;

Do not be confused by thelocator "can" and"q", asthey are Ul element IDsand are easily expressedin
XPath. The "label=regexp:\\sAll Downloads" part shows that Selenium uses regular express to match
the String and the "\s" stands for a space. As aresult, write the Ul module based on the above code.

public class TelluriunDownl oadPage extends Dsl Context {

public void defineUi() {
ui . Cont ai ner (ui d: "downl oads") {
Sel ector (uid: "downl oadType", locator: "//*[@d="can']")
I nput Box(uid: "input", locator: "//*[@d="q"]")
Subm tButton(uid: "search", locator: "//input[@alue=" Search']")
}
}

public void searchDownl oad(String downl oadType, String searchKeyWrds) {
sel ect ByLabel "downl oads. downl oadType", downl oadType
keyType "downl oads. i nput"”, searchKeyWrds
click "downl oads. search"
wai t For PageToLoad 30000

The Tellurium test caseis created accordingly:

public class TelluriunDownl oadPageTest Case extends Tel | uri umJUnit Test Case {
protected static TelluriunDownl oadPage ngsp;

@Bef ored ass

public static void initU () {
ngsp = new Tel | uri unDownl oadPage() ;
ngsp. defineUi ();
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}

@est

public void testSearchDownl oad() {
connect Url ("http://code. googl e. conl p/ aost/ downl oads/list");
ngsp. sear chDownl oad(" Al'l Downl oads", "TrUWP");

toggle

Tellurium 0.7.0 provides a toggle method to animate the Ul element on the web page. For example,
you can the following commands to show the Ul element under testing.

toggl e "Form User nane. | nput "
pause 500
toggl e "Form User nane. | nput "

getHTMLSource

Use getHTML Source, users can get back the runtime html sourcefor aUl module. Tellurium provided
two methods for this purpose.

public Map get HTMLSour ceResponse(String uid);
public void get HTM.Source(String uid);

The first method get back the html source as a uid-to-html map and the second one simply print out
the html source on the console. Be aware, getHTML Source is only available in Tellurium new APIs.

Example:

@est
public void testGet HTM.Sour ce() {

useEngi neLog(true);

useTel | uri umApi (true);
useCache(true);

connect ("JettylLogon");

j 1 mget HTM.Sour ce(" Forni') ;

and the output is as follows:

Form

<f or m net hod="POST" action="j _security_check">
<t abl e border="0" cell paddi ng="1" cel | spaci ng="2">
<t body><tr >
<t d>User nane: </t d>

<t d><i nput size="12" val ue="" nane="j_usernane" naxl engt h="25" type="text"></td>
</tr>
<tr>

<t d>Passwor d: </ td>

<t d><i nput size="12" val ue="" nane="j_password" maxl| engt h="25" type="password"></td>
</tr>
<tr>
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<td col span="2" align="center">
<i nput name="subnmit" val ue="Logi n" type="submt">
</td>
</tr>
</t body></t abl e>
</ fornp

For m User nane:

<tr>

<t d>User nane: </t d>

<t d><i nput size="12" val ue="" nane="j _usernane" maxl engt h="25" type="text"></td>
</tr>

For m User nane. Label :
<t d>User nane: </t d>

For m User nane. | nput :

<i nput size="12" val ue= nanme="j _usernanme" maxl| engt h="25" type="text">

For m Passwor d:

<tr>

<t d>Passwor d: </ td>

<t d><i nput size="12" val ue=
</tr>

nanme="j _password" maxl| engt h="25" type="password"></td>

For m Passwor d. Label :

<t d>Passwor d: </ td>
Form Password. | nput :

<input size="12" val ue="" nanme="j _password" naxl ength="25" type="password">
Form Subni t:

<i nput name="subnmit" val ue="Logi n" type="submt">

type and keyType

type and key Type now accept different types of objects and convert them to a String automatically by
calling the toString() method. For example, you can use the following commands:

type "Google.Input”, "Telluriunt
type "CGoogle.lnput", 12.15
type "Google.lnput", true

Customize Individual Test Settings Using
setCustomConfig

TelluriumConfig.groovy provides project level test settings. Use setCustomConfig to customize
individual test settings.

public void setCustonConfig(bool ean runinternally, int port, String browser,
bool ean useMil ti Wndows, String profilelLocation)

public void setCustonConfig(boolean runinternally, int port, String browser,
bool ean useMul ti Wndows, String profilelLocation, String serverHost)
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For example, specify custom settings as follows:

public class Googl eSt art PageJavaTest Case extends Tel | uri umlavaTest Case {
static{
set Cust onConfi g(true, 5555, "*chrome", true, null);
}

protected static NewGoogl eStart Page ngsp;

@Bef ored ass
public static void initU () {
ngsp = new NewGoogl eSt art Page() ;
ngsp. defineU ();
ngsp. useJavascri pt XPat hLi brary();
}

@est
public void testGoogl eSearch() {
connect Url ("http://ww. googl e. coni);
ngsp. doGoogl eSearch("tel I uri um sel eni um G oovy Test");

User Custom Selenium Extensions

To support user custom selenium extensions, Tellurium Core adds the following configurations to
TelluriumConfig.groovy.

enbeddedserver {

/luser-extension.js file, for exanple "target/user-extensions.js"
user Extension = ""

}

connect or{

/luser's class to hold custom sel eni um net hods associ ated with user-extensions.js
/lshould in full class nane, for instance, "com nycom CustonSel eni unt
custonCl ass = ""

Where the userExtension points to the user's user-extensions,js file. For example, use the following
user-extensions,js:

Sel eni um prot ot ype. doTypeRepeated = function(locator, text) {
/1 Al locator-strategies are autonatically handled by "findEl ement"
var elenent = this.page().findEl ement(locator);

/Il Create the text to type
var val ueToType = text + text;

/'l Replace the element text with the new text
this. page().repl aceText (el enent, val ueToType);

The customClass is the user's class for custom Selenium methods, extending Tellurium
org.tellurium.connector.CustomCommand class:
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public class MyCommand extends CustonCommand{

public void typeRepeated(String |ocator, String text){
String[] arr = [locator, text];
commandPr ocessor . doComrand( "t ypeRepeat ed", arr);

Tellurium core automatically loads up user-extensions.js and custom commands. The n, user uses:

custonlUiCall (String uid, String nethod, Object[] args)

to call the custom methods. For instance:

custonli Call "CGoogle. |l nput”, typeRepeated, "Tellurium G oovy"

The customUiCall method handles all the Ul to locator mapping for users. Tellurium also provides
the following method for users to make direct calls to the Selenium server.

custonDirectCal |l (String method, Object[] args)

The Dump Method

Tellurium Core added a dump method to print out the Ul object's and its descendants' runtime locators
that Tellurium Core generates.

public void dunp(String uid)

where the uid is the Ul object id to be dumped. An important feature is that the dump() method does
not require the user to run the actual tests. That is to say, the user does not need to run the Selenium
server and launch the web browser. Simply define the Ul module, then call the dump() method.

For example, to define the Ul module for Tellurium Issue Search module, complete as follows:

public class Tellurium ssueMdul e extends Dsl Context {
public void defineUi() {

//define U nodule of a forminclude issue type selector and issue search

ui . Form(uid: "issueSearch", clocator: [action: "list", method: "get"], group: "true")({
Sel ector (uid: "issueType", clocator: [nanme: "can", id: "can"])
Text Box(ui d: "searchLabel ", clocator: [tag: "span", text: "*for"])

I nput Box(ui d: "searchBox", clocator: [type: "text", nanme: "q"])
Submi t Button(uid: "searchButton", clocator: [value: "Search"])
}
}
}
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The user can use the dump method in the following way:

Tel lurium ssueMbdul e tisp = new Tel | uri um ssueMdul e();
tisp.defineUi();
tisp.dump("issueSearch");

The above code prints out the runtime XPath locators.

Dump locator information for issueSearch is as follows:

i ssueSearch: //descendant-or-self::fornf @ction="1ist" and @method="get"]

i ssueSear ch. i ssueType: //descendant-or-self::fornfdescendant::sel ect[ @ane="can" and
@d="can"] and descendant::span[contains(text(),"for")] and
descendant::input[ @ype="text" and @ane="q"] and
descendant: :i nput[ @al ue="Search" and @ype="submit"] and
@ction="list" and @ret hod="get"]/descendant-or-self::select

[ @anme="can" and @d="can"]

i ssueSear ch. searchLabel : //descendant-or-self::fornfdescendant::sel ect|[ @anme="can"
and @d="can"] and descendant::span[contains(text(),"for")] and
descendant::input[ @ype="text" and @ane="q"] and descendant::input|
@al ue="Search" and @ype="subnit"] and @ction="1ist" and @ret hod="get"]

/ descendant - or-sel f::span[contai ns(text(),"for")]

i ssueSear ch. searchBox: //descendant-or-self::fornfdescendant:: sel ect[ @ane="can"
and @d="can"] and descendant::span[contains(text(),"for")] and
descendant::input[ @ype="text" and @ane="q"] and descendant::i nput[

@al ue="Search" and @ype="subnmit"] and @ction="1ist" and @ret hod="get"]
/descendant-or-self::input[ @ype="text" and @ane="q"]

i ssueSear ch. searchButton: //descendant-or-self::fornfdescendant::sel ect[ @ane="can"
and @d="can"] and descendant::span[contains(text(),"for")] and
descendant::input[ @ype="text" and @ane="q"] and descendant::input|
@al ue="Search" and @ype="subnit"] and @ction="1ist" and @ret hod="get"]

/ descendant - or-sel f::input[ @al ue="Search" and @ype="submit"]

Engine State Offline Update

For some reasons, you may need to make Engine state calls before you actually connect to the Engine.
For examples, call one of the following methods.

public void enabl eCache();

public void disabl eCache();

public void useTel | uri umApi (bool ean i sUse);
public void useC osest Mat ch(bool ean i sUse);

We added an Engine State tracer in the bundle tier to record all the requests if the Engine is not
connected and aggregate them. Once the Engine is connected, Tellurium will automatically send out
the Engine state update request.

For example, the following test code works finein 0.7.0.

@est

public void testOfflineEngi neStateUpdate(){
JettyLogonMbdul e jI m= new JettylLogonhdule();
jImdefineU ();
useCssSel ector (true);
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useTrace(true);

/1 Engine state offline update

useTel | uri umApi (true);

useCache(true);

connect Sel eni unerver () ;

connect Url ("http://Iocal host: 8080/ ogon. htm ");
jlmlogon("test", "test");

//Back to state online update

useC osest Mat ch(true);

connect Url ("http://Iocal host: 8080/ ogon. htm ");
jlmplogon("test”, "test");

Testing Support

In the package org.tellurium.test, Tellurium provides three different ways to write Tellurium tests:
1. TeluriumJUnitTestCase

2. TelluriumTestNGTestCase

3. TelluriumGroovyTestCase

4. TelluriumMockJUnitTestCase

5. TelluriumMockTestNGTestCase

Tellurium JUnit Test Case

Used for JUnit, and supports the following JUnit 4 annotations: JUnit is upgraded to 4.7 since it
provides more features. One such a good feature is the Rule annotation.

To be consistent with TestNG test case, the class TelluriumJavaT estCase is deprecated and you should
use TelluriumJUnitTestCase instead.

@BeforeClass

@AfterClass
* @Before

« @After

¢ @Test

* @lgnore

Tellurium TestNG Test Case

Used for TestNG. Similarly, using the following annotations:
* (@BeforeSuite

* @AfterSuite

@BeforeTest

@AfterTest

» @BeforeGroups
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* @AfterGroups
» @BeforeClass
* @AfterClass

* @BeforeMethod
* @AfterMethod
* @DataProvider
* @Parameters

+ @Test

TelluriumTestNGTestCase was changed to allow the setup and teardown procedures only work once
for dl the tests. The magic are the @BeforeTest and @AfterTest annotations. See the following code
for more details,

public abstract class TelluriunfTest NGTest Case extends BaseTel | uri umlavaTest Case {
@Bef or eTest (al waysRun = true)
public static void setUpForTest() {
tellurium= Tell uriunBSupport.addSupport();
telluriumstart(custonConfig);
connector = (Sel eni unConnector) telluriumgetConnector();

}

@\fterTest (al waysRun = true)
public static void tearDownForTest () {
if(tellurium!= null)
telluriumstop();

Tellurium Groovy Test Case

Used for Groovy test cases.

Data Driven Testing: Tellurium provides the class TelluriumDataDrivenModule for users to define
data driven testing modules.

Class TelluriumDataDrivenTest is used to drive the actual tests.

Tellurium also provides users the capability of writing Tellurium tests and Tellurium data driven tests
in pure DSL scripts. The Dsl ScriptExecutor is used to run the .ddl files.

TelluriumMockJUnitTestCase and
TelluriumMockTestNGTestCase

TelluriumMockJUnitTestCase and TelluriumMockTestNGTestCase incorporated the Mock Http
Server so that you can load up a html web page and test against it with minimal configuration.

One example is asfollows,

public class JettyLogonJUnit Test Case extends Tel |l uri umvbckJUnit Test Case {
private static JettylLogonMdule jIm
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@Bef ored ass
public static void initU () {
regi st er Ht M Body("JettylLogon");

jlm= new JettylLogonhbdul e();
jI mdefineU ();

useCssSel ector(true);

useTel | uri umApi (true);
useTrace(true);
useCache(true);

}

@efore

public void connect ToLocal () {
connect ("JettyLogon");

}

@est

public void testJsonfyU Mdul e(){
String json = jImjsonify("Fornt);
System out. println(json);

}

@fterd ass
public static void tearDown(){
showTr ace() ;

}

where the html file "JettyLogon" lives in the class path "org/telluriumsource/html”. Y ou can change
this by the following method:

public static void setH nm O assPath(String path);

The implementation is simple as shown as follows.

public class TelluriumbckJUnitTest Case extends Tel |l uri umJUnit Test Case {
protected static MockHttpServer server;

@Bef ored ass

public static void init(){
server = new MockHtt pServer (8080);
server.start();
connect Sel eni unBerver () ;

}

public static void registerHn (String testnane){
server.registerHm ("/" + testname + ".htm", server.getH mnl File(testnane));
}

public static void registerH n Body(String testnane){
server.regi sterH m Body("/" + testname + ".html", server.getH nl File(testnane));
}

public static void setH m O assPath(String path){
server.set H m O assPat h( pat h);
}

public static void connect(String testnane){
connectUrl ("http://1ocal host:8080/" + testname + ".htm");
}

@fterd ass
public static void tearDown(){
server.stop();

}
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Tellurium Configuration

The configuration parser has been refactored. The configuration file nameis stored in the Environment
classasfollows.

@i ngl eton
public class Environment inplenents Configurabl e{

protected String configFileName = "Tel | uriunConfig.groovy";
protected String configString = "";

public static Environment getEnvironment(){
return Environment.instance;
}

public void useConfigString(String json){
this.configString = json;
}

That is to say, you can get the Environment singleton instance and change the file name before
Tellurium core is loaded up if you have a good reason to do that. In the meanwhile, we add support
to load the configuration from a JSON string, which will be stored in the configString} variable in
the Environment.

If the configString variable is not null or empty, Tellurium core will honor the JSON string and will
ignore the configuration file. One way to use the JSON string isillustrated by the following example.

public class JettyLogonJUnit Test Case extends Tel |l uriumvbckJUnit Test Case {
private static JettyLogonMdule jIm
static{
Envi ronment env = Environnent. get Environnent ();
env. useConfigString(JettyLogonMdul e. JSON_CONF) ;

where variable JSON_CONF is the JSON configuration string.

public class JettyLogonMddul e extends Dsl Context {
public static String JSON CONF = """{"telluriunt:{"test":{"result":{"reporter":"XMResul t Reporter”,"filer

If we want a pretty ook of the JSON String, we can use JSON Visualization to format it as follows.

{
"tellurium': {
"test": {

"result": {
"reporter”: "XMResultReporter",
"filenane": "TestResult.output",
"output": "Console"

}

"exception": {
"filenanePattern": "Screenshot.png",
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"captureScreenshot": false
},
"execution": {
"trace": false
}
},
"accessor": {
"checkEl ement": fal se
e
"enbeddedserver": {
"port": "4444",
"browser Sessi onReuse": fal se,
"debughWbde": fal se,
"ensur eC eanSessi on": fal se,
"interactive": false,
"avoi dProxy": fal se,
"tinmeout | nSeconds": 30,
"runlinternal ly": true,
"trust All SSLCertificates": true,
"useMul ti Wndows": false,
"user Extension": ""

"profile":
e
"ui object": {
"builder": { }
}

vent handl er": {
"checkEl enment": fal se,
"extraEvent": false

},

"i18n": {
"l ocale": "en_US"

1

"connector": {
"baseUrl": "http://Iocal host: 8080",
"port": "4444",
"browser": "*chrone",
"custonC ass": "",
"serverHost": "local host",
"options":

1

"bundl e": {
"maxMacr oCnd": 5,
"useMacr oConmand": true

}

atadriven": {
"dat aprovider": {

"reader": "PipeFileReader"
}
I
"w dget": {
"modul e": {
"included": ""
}
}

If the JSON String is empty or null, Tellurium loads the configuration file TelluriumConfig.groovy
first from the project root. If not found, it loads it from the class path. As a result, you can put the
TelluriumConfig.groovy file under the resources directory if you use Maven.

The configuration file TelluriumConfig.groovy includesthree extrasections. That isto say, the bundle
tier,

//the bundling tier

bundl e{
maxMacroCnd = 5
useMacr oConmand = true
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theil8n,

i 18n{
/11 ocal e "fr_FR'
locale = "en_US"

and the trace.

test{
execution{
//whether to trace the execution timng
trace = fal se

The sample configure file for 0.7.0 is available here.

Tellurium Core 0.7.0 added support for Configuration file check as suggested by our user. That
can be easily demonstrated by the following example, if we comment out the following section in

TelluriumConfig.groovy

//the bundling tier

/1 bundl e{

11 maxMacroCnd = 5

/1 useMacr oConmand = true
11 }

What will happen Tellurium will throw the following exception

java.lang. ExceptionlnlnitializerError
at java.lang. d ass. for NameO(Native Met hod)
at java.lang.d ass. forNanme(C ass. java: 169)
at org.telluriunsource. bootstrap. Tel | uri unSupport.
at org.telluriunsource. bootstrap. Tel | uri unSupport.
$Tel | uri unfFramewor kMet adl ass( Tel | uri unSupport .

cl ass$(Tel | uri unBupport. groovy)
$get $$cl ass$or g$t el | uri umsour ce$f r amewor k

groovy)

at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
at
Caused by:

org.telluriunsource. bootstrap. Tel | uri unSupport.addSupport (Tel | uri unBupport. groovy: 17)
org.telluriunmsource.test.java. Tel | uri unifest NGTest Case. set UpFor Test (Tel | uri unifest NGTest Case. j av
sun. refl ect. Nati veMet hodAccessor | npl . i nvokeO(Nati ve Met hod)

sun.refl ect. Nati veMet hodAccessor | npl . i nvoke(Nati veMet hodAccessor |l npl . java: 39)

sun. refl ect. Del egati ngMet hodAccessor | npl . i nvoke( Del egat i ngMet hodAccessor | npl . j ava: 25)
java. |l ang. refl ect. Met hod. i nvoke( Met hod. j ava: 597)

org.testng.internal.MethodHel per.invokeMet hod( Met hodHel per.j ava: 607)
org.testng.internal.lnvoker.invokeConfigurationMthod(lnvoker.java: 417)
org.testng.internal.lnvoker.invokeConfigurations(lnvoker.java: 154)
org.testng.internal.lnvoker.invokeConfigurations(lnvoker.java: 88)

org.testng. Test Runner. bef oreRun( Test Runner . j ava: 510)

org.testng. Test Runner. run(Test Runner. j ava: 478)

org.testng. Sui teRunner.runTest (SuiteRunner.java: 332)

org. testng. Sui teRunner. runSequenti al | y( Sui t eRunner.j ava: 327)

org.testng. Sui teRunner. privat eRun( Sui t eRunner. j ava: 299)

org. testng. SuiteRunner. run(SuiteRunner.java: 204)

org.testng. Test NG cr eat eAndRunSui t eRunner s( Test NG j ava: 867)

org.testng. Test NG runSui t esLocal | y(Test NG j ava: 832)

org.testng. Test NG run(Test NG j ava: 748)

org.testng. renote. Renpt eTest NG run( Renot eTest NG j ava: 73)

org.testng. renpte. Renot eTest NG nai n( Renot eTest NG j ava: 124)

org.telluriunmsource. exception. Confi gNot FoundExcepti on: Cannot find Tellurium Configuration

tellurium bundl e. maxMacroCnd, pl ease check http://code. googl e. conf p/ aost/ wi ki / Tel | uri unConfi g070 for

updat ed Tel | uri unConfi g. groovy,

at
at
at

or report to Telluriumuser group at http://groups. google.conf group/te
sun. refl ect. Nati veConstruct or Accessor | npl . newl nst anceO( Nati ve Met hod)

sun.refl ect. Nati veConstructor Accessor | npl . newl nst ance(Nati veConstructor Accessorl npl.java: 39)
sun. refl ect. Del egati ngConst ruct or Accessor | npl . newl nst ance( Del egati ngConstruct or Accessor | npl . j av
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at java.lang.reflect. Constructor.new nstance(Constructor.java: 513)
at org.codehaus. groovy.reflection. CachedConstructor.invoke(CachedConstructor.java: 77)
at org.codehaus. groovy. runtine.call site. ConstructorSite$ConstructorSiteNoUnw apNoCoer ce

cal | Constructor(ConstructorSite.java: 107)
at org.codehaus. groovy.runtine.callsite.CallSiteArray.defaultCall Constructor(CallSiteArray.java: 52
at org.codehaus. groovy.runtine.callsite.AbstractCall Site.call Constructor(AbstractCall Site.java: 19:
at org.codehaus. groovy. runtine.callsite. AbstractCall Site.call Constructor(AbstractCallSite.java: 20(
at org.telluriunmsource.config. Tel luriunConfigurator.checkConfig(TelluriunConfigurator.groovy:41)

Run DSL Script

Tellurium 0.7.0 provides a rundsl.groovy script for users to run DSL test script. The rundsl.groovy
uses Groovy Grape to automatically download all dependencies and then run DSL script.

First, you need to configure Grape. Put the following grapeConfig.xml file into your home/.groovy/.

<ivysettings>
<settings defaul t Resol ver ="downl oadG  apes"/>
<property
name="| ocal - maven2- pattern"
val ue="${user. honme}/. n2/ reposi tory/[organi sation]/[nodul e]/[revision]/[nmdule]-[revision](-[classifier
override="fal se" />
<resol vers>
<chai n nanme="downl oadG apes" >
<fil esystem nanme="cachedG apes" >
<ivy pattern="${user. hone}/.groovy/grapes/[organisation]/[nodule]/ivy-[revision].xm"/>
<artifact pattern="${user.hone}/.groovy/grapes/[organisation]/[nodule]/[type]s/[artifact]-[revisic
</filesystemr
<fil esystem nanme="I ocal - maven-2" nRconpati bl e="true" |ocal ="true">
<ivy pattern="${local -maven2-pattern}"/>
<artifact pattern="${local -maven2-pattern}"/>
</filesystemr
<!-- todo add 'endorsed groovy extensions' resolver here -->
<i bi bl'i o name="kungfuters. 3rdparty" root="http://maven. kungfuters. org/content/repositories/thirdpart
n2conpati bl e="true"/>
<i bi bl i o name="codehaus" root="http://repository.codehaus.org/" nRconpati bl e="true"/>
<i bi bli o name="i bi bl'i 0" nRconpati bl e="true"/>
<i bi blio name="j ava. net2" root="http://downl oad.java. net/ nmaven/ 2/" nRconpati bl e="true"/>
<i bi bl i o name="openqga" root="http://archiva. openga. org/repository/rel eases/" nRconpati bl e="true"/>
<i bi bl i o name="kungf ut ers. snapshot" root="http://maven. kungfuters. org/ content/repositories/snapshot s
n2conpati bl e="true"/>
<i bi bl'i o name="kungfuters.rel ease" root="http://maven. kungfuters. org/content/repositories/rel eases/"
n2conpati bl e="true"/>
</ chai n>
</resol vers>
</ivysettings>

Then run
groovy rundsl.groovy -f DSL_script_nane

If you are behind afirewall

groovy -Dhttp. proxyHost =proxy_host -Dhttp.proxyPort=proxy_port rundsl.groovy -f DSL_script_nane

If you defined custom Ul objectsin your project, you should first build the jar artifact, and install it to
your local Maven repo. Then update the rundsl.groovy file to add the new dependency. For example,
in the tellurium-website reference project, we defined custom Ul objects, we added the following two
lines into the rundsl.groovy script.
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Grape. grab(group:'org.telluriunmsource', nodule:'telluriumwebsite', version:'O0.7.0-SNAPSHOT",
cl assLoader: this. class. cl assLoader. root Loader)

@ ab(group="org.tel luriunsource', nodule="telluriumwebsite', version='0.7.0-SNAPSHOT")

useTelluriumEngine

To makeit convenient for users, Tellurium provides a useTelluriumEngine command as follows,

voi d useTel | uri unEngi ne(bool ean isUse) {
useCache(i sUse);
useMacr oCnd(i sUse) ;
useTel | uri umApi (i sUse);

As you can see, this command actually consists of three commands. In DslContext, Tellurium also
provides two handy DSL style methods.

voi d enabl eTel | uri unEngi ne();
voi d di sabl eTel | uri unEngi ne();

Trace

Tellurium 0.7.0 provides built-in support for the command execution time including
Execution time for each command Total run time Aggregated times for each command

For example, you can see the output as follows,

TE: Nane: getCurrent CachePolicy, start: 1260496075484, duration: 28ns
TE: Nane: useDi scardNewCachePolicy, start: 1260496075514, duration: 51ns
TE: Nane: getCurrent CachePolicy, start: 1260496075566, duration: 74ns
TE: Nane: useDi scardd dCachePolicy, start: 1260496075642, duration: 35ns
TE: Nane: getCurrent CachePolicy, start: 1260496075678, duration: 42ns
TE: Start Tinme: 1260496060373

End Tinme: 1260496075720

Tot al
Narre:
Nare:
Narre:
Nare:
Narre:
Nare:
Narre:
Nare:
Narre:
Nare:

Runtinme: 15347ns

keyPress, count: 24, total: 1277ms, average: 53ns

get Current CachePolicy, count: 5, total: 222ns, average: 44ns

useDi scardd dCachePolicy, count: 1, total: 35nms, average: 35ns
useDi scardl nval i dCachePol i cy, count: 1, total: 33ms, average: 33ns
enabl eCache, count: 2, total: 151ms, average: 75ns

click, count: 3, total: 194ms, average: 64ns

i sSEl enent Present, count: 2, total: 100ns, average: 50ns

useDi scardLeast UsedCachePol i cy, count: 1, total: 39ms, average: 39ms
type, count: 1, total: 81lns, average: 81lns

typeKey, count: 3, total: 124ms, average: 41ns

We added the following settings to TelluriumConfig.groovy

test{

execution{

//whether to trace the execution timng
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trace = fal se

Y ou can use the follow methods in DslContext to turn on or off the trace, and get the trace data.

public void enabl eTrace();
public void disableTrace();
public void showTrace();

Methods Accessible in Test Cases

There are many Tellurium APIsthat used to be available only in DslContext. That isto say, you have
to extend DslContext to use them. For example, you often see code in atest case likes this,

Googl eSear chMbdul e gsm = new Googl eSear chibdul e() ;
gsmdefineU ();

gsm usej QuerySel ector();

gsm regi st er Nanmespace("te", te_ns);

Now, many of them, which are not really tied to aspecific Ul module, are made availablein Tellurium
test cases. For example, the above code can be changed as follows,

Googl eSear chMbdul e gsm = new Googl eSear chibdul e() ;
gsmdefineU ();

useCssSel ector();

regi st er Nanespace("te", te_ns);

New TelluriumGroovyTestCase provides the following list of new APIsfor your convenience.

public void useCssSel ector (bool ean isUse);
public void useCache(bool ean isUse);

public void cleanCache();

publ i c bool ean i sUsi ngCache();

public void setCacheMaxSi ze(int size);

public int getCacheSize();

public int getCacheMaxSi ze();

public Map<String, Long> getCacheUsage();
public void useCachePolicy(CachePolicy policy);
public String getCurrentCachePolicy();

public void useDefaul t XPat hLi brary();

public void useJavascri pt XPat hLi brary();

public voi d useAj axslt XPat hLi brary();

public void registerNamespace(String prefix, String nanespace);

public String get Nanespace(String prefix);
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public void pause(int mlliseconds);

public void useMacr oCrd( bool ean i sUse);

public void set MaxMacroCnd(int nex);

public int getMaxMacroCnd();

public bool ean isUseTel | uri umApi ();

public void useTel | uri umApi (bool ean isUse);

public void useTrace(bool ean isUse);

public void showTrace();

public void setEnvironment(String nanme, Object value);
public Object getEnvironnment(String nane);

public void all owNativeXpath(bool ean allow);

public void addScript(String scriptContent, String scriptTagld);
public void renpveScript(String scriptTagld);

public void Engi neState get Engi neState();

public voi d useEngi neLog(bool ean isUse);

public void useTel | uri unEngi ne(bool ean i sUse);

public void dunpEnvironnent();

Tellurium Javatest cases provide the same APIs and the only differenceisthat the APIsin Tellurium
Javatest cases are static.

Environment

We added an Environment class to Tellurium Core so that you can change the runtime environment.
The Environment classis defined as follows,

public class Environnent {
def envVariables = [:];
public bool ean i sUseCssSel ector();
public bool ean i sUseCache();
publ i c bool ean isUseBundl e();
public bool ean i sUseScreenshot ();
public bool ean i sUseTrace();
public bool ean isUseTel | uri umApi ();
public bool ean i sUseEngi neLog();
public void useCssSel ect or (bool ean i sUse);
public void useCache(bool ean isUse);
public void useBundl e(bool ean isUse);
public void useScreenshot (bool ean isUse);

public void useTrace(bool ean isUse);

public void useTel |l uri umApi (bool ean isUse);
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publ i
publ i
publ i
publ i
publ i

publ i

Cc

Cc

Cc

Cc

Cc

Cc

voi d useEngi neLog(bool ean isUse);

useMaxMacr oCnd(i nt max);

int nmyMaxMacroCnd();

String nyLocal e();

voi d set Cust onEnvi ronnent (String nane, Object val ue);

Obj ect get Cust onEnvironment (String nane);

where setCustomEnvironment and getCustomEnvironment can be used to pass user defined
environment variables.

Tellurium provides the following method for usersto dump out all the current environment variables.

public void dunpEnvironnent();

The output is like the following.

Envi ronnent Vari abl es:
useEngi neCache: true
useC osest Match: fal se
useMacr oConmand: true
maxMacr oCmd: 5
useTel [ uri umApi : true
| ocat or Wt hCache: true
useCSSSel ector: true
useTrace: true
| ogEngi ne: fal se

| ocal e:

en_US

If any exception isthrown at the dispatcher tier, the environment variable will also be printed out.

Get Uls by Tag Name

As requested by users, Tellurium 0.7.0 added the following two methods.

U ByTagResponse get Ui ByTag(String tag, Map filters);
voi d renoveMar kedUi ds(String tag);

The first method passes in the tag name and the attributes as filters and get back the Ul elements
associated with the tag. The response object is defined as

cl ass U ByTagResponse {
//tag name
String tag;

Map filters

//tenporally assigned |IDs
String[] tids;
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Misc

where the tids are assigned by Tellurium Engine. Under the hood, Tellurium core creates one
AllPurposeObject for each tid in the tids array and registersit to Core so that users can use thetid as
the UID to act on the Ul object.

The second method cleans up all the temporally assigned IDs by the Tellurium Engine.
Example:

In Ul module JettyL ogonModule, we define the following method:

public String[] getlnputBox(){
def attrs = ["type" : "text"];
U ByTagResponse resp = get Ui ByTag("input", attrs);

return resp.tids;

}

Thetest caseis as follows

@rest
public void testGetU ByTag(){
useEngi neLog(true);
useTel | uri umApi (true);
useCache(true);
String[] teuids = jlI mgetlnputBox();
assert Not Nul | (teuids);
for(String teuid: teuids)({
jI mkeyType(teuid, "Tellurium Source");

}
j I mrenmoveMar kedUi ds("i nput");

The default locator in Tellurium Engine is CSS selector by default. That isto say, we set

expl oi t CssSel ector = true

in the Environment class and you can use

di sabl eCssSel ector ()

or

useCssSel ector (fal se)

to switch back to xpath if you like to.

Exposed the following Selenium APIs to DslContext.

74



Tellurium Core Basics

void addScript(String scriptContent, String scriptTagld)

void removeScript(String scriptTagl d)

void captureEntirePageScreenshot(String filename, String kwargs)
String captureScreenshotToString()

String captureEntirePageScreenshot ToString(String kwargs)

String retrievel astRemoteControl L ogs()

The following methods in DslContext have been renamed

String jsonify(String uid) is renamed to String toString(String uid)

String generateHtml (String uid) is renamed to String toHTM L (String uid)
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DSL

Tellurium APIsinclude all methods defined in DslContext. This chapter provides tables showing the
various APl methods and the action/result of each method when used:

* DSL Methods
» Data Access Methods
e Ul Module APIs

* Test Support DSLs

Methods

This section contains alist of all available Tellurium methods that can be used as DSL s in DslContext
and their corresponding DSL syntax.

Note the id here refers to the UilD in the format of "issueSearch.issueType" and the time units are
all in milliseconds, if not specified.

Be aware, the user can only apply the methods to the Ui Object if it has these methods previously
defined.

» nouseOver i d: Simulates auser hovering a mouse over the specified element.
e nouseQut i d: Simulates a user moving the mouse pointer away from the specified element.

* nouseDown i d:Simulates a user pressing the mouse button (without releasing it yet) on the
specified element.

» click i d:Clicksonalink, button, checkbox or radio button. If the click action causes anew page
toload (like alink usually does), call wai t For PageToLoad.

» doubl ed i ck i d: Doubleclickson alink, button, checkbox or radio button. If the double click
action causes anew page to load (like alink usually does), call wai t For PageTolLoad.

e clickAt id, coordination:: Clickson alink, button, checkbox or radio button. If the
click action causes a new page to load (like alink usually does), call waitForPageToL oad.

» check i d: Clicks on alink, button, checkbox or radio button. If the click action causes a new
pageto load (like alink usually does), call waitForPageTolL oad.

» uncheck i d: Uncheck atoggle-button (checkbox/radio).

* keyType id, val ue: Simulates keystroke events on the specified element, as though the user
typed the value key-by-key.

e type id, input: Setsthevalueof aninputfield, asthough typed it in.

e typeAndReturn id, input: Setsthevaueof aninput field followed by Return key.

e cl ear Text i d: Resetsinput field to an empty value.

» select id, optionLocat or: Selectanoptionfrom adrop-down using an option locator.

» sel ect ByLabel id, optionLocat or: Selectan optionfrom adrop-down using an option
label.
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sel ect ByVal ue id, optionLocat or: Select an option from adrop-down using an option
value.

addSel ecti onByLabel id, optionLocator: Add a selection to the set of selected
options in a multi-select element using an option label.

addSel ecti onByVal ue id, optionLocator: Add a selection to the set of selected
options in amulti-select element using an option vaue.

renmoveSel ectionByLabel id, optionLocator: Remove a selection from the set of
selected options in a multi-select element using an option label.

renoveSel ecti onByVal ue id, optionLocator: Remove a selection from the set of
selected optionsin a multi-select element using an option value.

renoveAl | Sel ecti ons i d: Unselectsall of the selected options in a multi-select element.
pause ti nme: Suspend the current thread for a specified milliseconds.

submit id, attribute: Submit the specified form. This is particularly useful for forms
without submit buttons. For example: single-input "Search" forms.

openW ndow Ul D, url: Opens a popup window. (If a window with that specific ID is not
aready open). After opening the window, select it using the selectWindow command.

sel ect W ndow Ul D: Selects a popup window; once a popup window has been selected, all
commands go to that window. To select the main window again, use null as the target.

cl oseW ndow Ul D: Close the popup window.
sel ect Mai nW ndows: Select the original window. For example: the Main window.
sel ect Franme frameName: Selects aframe within the current window.

sel ect Par ent Fr ameFr om frameNane: Select the parent frame from the frame identified
by the "frameName".

sel ect TopFr ameFr om Select the main frame from the frame identified by the "frameName".
wai t For PopUp Ul D, ti meout : Waitsfor a popup window to appear and load up.
wai t For PageTolLoad ti meout : Waitsfor anew pageto load.

wai t For FraneTolLoad wuid, tinmeout: Waits for a new frame to load. Be aware that
Selenium uses the name attribute to locate a Frame.

runScri pt scri pt: Createsanew "script” tag in the body of the current test window, and adds
the specified text into the body of the command. Scripts run this way can often be debugged more
easily than scripts executed using Selenium's "getEval" command.

Beware that JS exceptions thrown in these script tags are not managed by Selenium, so the user should

wrap the script in try/catch blocksiif there is any chance that the script will throw an exception.

e captureScreenshot fil ename: CapturesaPNG screenshot to the specified file.

» chooseCancel OnNext Conf i r mat i on: By default, Selenium's overridden window.confirm()
function returnstrue, as if the user had manually clicked OK.

After running this command, the next call to confirm() returnsfalse, asif the user had clicked Cancel.

Selenium then resumes using the default behavior for future confirmations, automatically returning

true (OK) unless/until the user explicitly calls this command for each confirmation.
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* chooseOkOnNext Confi rmati on: Undo the effect of caling
chooseCancel OnNextConfirmation.

Note: Selenium'soverriddenwi ndow. conf i rn() function normally automatically returnstrue, as
if the user had manually clicked OK. The user does not need to use this command unless for some
reason there is a need to change prior to the next confirmation.

After any confirmation, Selenium resumes using the default behavior for future
confirmations, automatically returning true (OK) unless/until the user explicitly cals
chooseCancel OnNextConfirmation for each confirmation.

o answer OnNext Pronpt ( St ri ng answer ) : Instructs Selenium to return the specified answer
string in response to the next JavaScript prompt window.prompt()

» goBack: Simulates the user clicking the "back" button on their browser.
» refresh: Simulates the user clicking the "Refresh" button on their browser.

e dragAndDrop(uid, mnovenentsString): Drags an element a certain distance and then
dropsit.

e dragAndDr opTo(sourceUi d, targetU d): Drags an element and drops it on another
element.

Data Access Methods

In addition to the DSL methods, Tellurium provides Selenium-compatible data access methods so that
auser can get data or the status of Ulsfrom the web.

* String get Consol el nput () : Getsinput from Console.
* String[] getSel ect Options(id):Getsall optionlabelsinthe specified select drop-down.

 String[] getSel ectedLabel s(i d): Getsall selected labels in the specified select drop-
down.

e String getSel ectedLabel (i d): Getsasingle selected label in the specified select drop-
down.

« String[] getSel ectedVal ues(i d): Getsal selected valuesin the specified select drop-
down.

* String get Sel ect edVal ue(i d): Getsasingle selected value in the specified select drop-
down.

 String[] getSelectedlndexes(id): Getsal selected indexes in the specified select
drop-down.

* String getSel ect edl ndex(i d): Getsasingle selected index in the specified select drop-
down.

e String[] getSel ectedlds(id):Getsoptionelement ID for selected optionin the specified
select element.

 String getSel ectedl d(id): Getsasingle element ID for selected option in the specified
select element.

* bool ean i sSonet hi ngSel ect ed(i d) : Determines whether some option in a drop-down
menu is selected.
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String waitForText(id, tineout):Waitsforatext event.

i nt get Tabl eHeader Col utmmNumn( i d) : Gets the column header count of atable.
i nt get Tabl eMaxRowNun{ i d) : Gets the maximum row count of atable.

i nt get Tabl eMaxCol urmNun{i d) : Gets the maximum column count of atable.

i nt get Tabl eFoot Col utmNun(i d) : Gets the maximum foot column count of a standard
table.

i nt get Tabl eMaxTbodyNunt{i d) : Gets the maximum tbody count of a standard table.

i nt get Tabl eMaxRowNuntor Thody (i d, i ndex) : Getsthe maximum row number of the
index-th tbody of a standard table.

i nt getTabl eMaxCol umNunfor Tbody(i d, index): Gets the maximum column
number of the index-th tbody of a standard table.

int getListSize(id): Getstheitem count of alist.
get Ui El errent (i d) : Getsthe UlObject of an element.

bool ean i sEl enent Present (i d) : Verifiesthat the specified element is somewhere on the
page.

bool ean i sVisi bl e(i d): Determinesif the specified element isvisible.

An element can be rendered invisible by setting the CSS "visibility" property to "hidden", or the
"display" property to "none", either for the element itself or one if its ancestors. This method will fail
if the element is not present.

bool ean i sChecked(i d) : Getswhether atoggle-button (checkbox/radio) is checked. Failsif
the specified element doesn't exist or isn't atoggle-button.

bool ean i sDi sabl ed(i d): Determinesif an element is disabled or not.
bool ean i sEnabl ed(i d) : Determinesif an element is enabled or not.
bool ean wai t For El ement Present (i d, timeout) :WaitfortheUi object to be present.

bool ean wai t For El enent Present (i d, tineout, step):Waitforthe Ui object to
be present and check the status by step.

bool ean wai t For Condi ti on(scri pt, tineout) :Runsthespecified JavaScript snippet
repeatedly until it evaluates to "true”. The snippet may have multiple lines, but only the result of
the last line will be considered.

String get Text (i d): Getsthetext of an element.

This works for any element that contains text. This command uses either the textContent (Mozilla-
like browsers) or the innerText (IE-like browsers) of the element, which is the rendered text shown
to the user.

String getVal ue(id): Getsthe (whitespace-trimmed) value of an input field (or anything
else with avalue parameter).

For checkbox/radio elements, the value will be "on" or "off" depending on whether the element is
checked or not.

String getLink(id):Getthehref of an element.
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String getlmageSource(i d): Gettheimage source element.

String getlnmageAlt (id): Gettheimage aternative text of an element.

String getlnmageTitle(id): Gettheimagetitle of an element.
getAttribute(id, attribute): Getanattribute of an element.

getParent Attribute(id, attribute): Getan attribute of the parent of an element.
String get BodyText () : Getsthe entire text of the page.

bool ean isTextPresent(pattern): Verifies that the specified text pattern appears
somewhere on the rendered page shown to the user.

bool ean i sEditabl e(i d): Determines whether the specified input element is editable, ie
hasn't been disabled. This method will fail if the specified element isn't an input element.

String get Ht m Sour ce() : Returnstheentire HTML source between the opening and closing
"html" tags.

String get Expressi on(expressi on) : Returnsthe specified expression.

get Xpat hCount ( xpat h) : Returns the number of nodes that match the specified xpath, eg. "//
table" would give the number of tables.

String get Cooki e() : Return all cookies of the current page under test.
bool ean i sAl ert Present () : Hasan aert occurred?

bool ean i sPronpt Present () : Has aprompt occurred?

bool ean i sConfirnmationPresent (): Hasconfirm() been caled?

String get Al ert () : Retrievesthe message of a JavaScript alert generated during the previous
action, or fail if there were no aerts.

String getConfirmation(): Retrieves the message of a JavaScript confirmation dialog
generated during the previous action.

String get Pronpt () : Retrievesthe message of aJavaScript question prompt dialog generated
during the previous action.

String getLocation(): Getsthe absolute URL of the current page.
String getTitle(): Getsthetitle of the current page.

String[] getAllButtons(): ReturnsthelDsof al buttons on the page.
String[] getAllLinks():ReturnsthelDsof all linkson the page.
String[] getAllFields():ReturnsthelDsof al input fields on the page.

String[] getAl | Wndow ds(): Returns the IDs of all windows that the browser knows
about.

String[] getAl |l WndowNanes(): Returns the names of all windows that the browser
knows about.

String[] getAll WndowTitl es(): Returns the titles of all windows that the browser
knows about.
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* al |l owNat i veXpat h(bool ean al | ow) : Specifies whether Selenium should use the native
in-browser implementation of XPath (if any native version is available); if you pass false to this
function, we will always use our pure-JavaScript xpath library.

Ul Module APIs

Ul Module represents a group of nested Ul elements or a Ul widget and it is the heart of Tellurium
Automated Testing Framework (Tellurium). You may not be aware that Tellurium 0.7.0 provides a
set of Ul module level APIs. Here we go over them one by one.

Example

First of al, we like to use Google Search module as an example so that everyone can run the test
codein thisarticle.

For Google Search Module, we define the Ul module class as

package org.telluriunsource. nodul e
inport org.telluriunsource. dsl. Dsl Context
public class Googl eSearchMdul e extends Dsl Cont ext {

public void defineUi () {
ui . Contai ner (uid: "Google", clocator: [tag: "table"]) {

I nput Box(uid: "lInput", clocator: [tag: "input", title: "Coogle Search", nane: "q"])
Subm tButton(uid: "Search", clocator: [tag: "input", type: "submt",
val ue: "Coogle Search", nane: "btnG'])
Submi t Button(uid: "InfeelingLucky", clocator: [tag: "input", type: "submt",
value: "I'm Feeling Lucky", name: "btnl"])
}
ui . Cont ai ner (ui d: "Probl emati cGoogl e", clocator: [tag: "table"]) {
I nput Box(uid: "lInput", clocator: [tag: "input", title: "Coogle Search", nane: "p"])
Subm tButton(uid: "Search", clocator: [tag: "input", type: "submt",
val ue: "Coogle Search", nane: "btns"])
Submi t Button(uid: "InfeelingLucky", clocator: [tag: "input", type: "submt",
value: "1'm Feeling Lucky", name: "btnf"])
}

}

public void doProbl emati cGoogl eSearch(String input) {
keyType "Probl emati cGoogl e. | nput™, i nput
pause 500
click "Probl emati cGoogl e. Search"
wai t For PageToLoad 30000

where Ul Module "Google" is a correct Ul Module definition for Google Search and
"ProblematicGoogle" is a not-so-correct Ul module to demonstrate the power of Ul module partial
matching in Tellurium 0.7.0.

dump

The dump method prints out the generated runtime locators by Tellurium core.

API

voi d dunp(String uid);
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where uid isthe Ul module name, i.e., the root element UID of aUI module.

Test case

@est

public void testDunp(){
useCssSel ector (fal se);
gsm dunp( " CGoogl ") ;
useCssSel ector(true);
gsm dunp( " CGoogl ") ;

Note that here we ask Tellurium core to generate xpath and CSS selector locators, respectively.

Results

Dunp | ocator information for Google

Googl e: //descendant-or-self::table

Googl e. I nput: //descendant-or-self::tabl e/ descendant-or-self::
input[@itle="Coogl e Search" and @ane="q"]

Googl e. Search: //descendant-or-sel f::tabl e/ descendant-or-self::
input[ @ype="subm t" and @al ue="CGoogl e Search" and @ane="bt nG']

Googl e. I nFeel i ngLucky: //descendant-or-self::table/descendant-or-self::
input[ @ype="submt" and @al ue="1"'m Feel i ng Lucky" and @ane="btnl"]

Googl e: jquery=table

Googl e. I nput: jquery=table input[title=Coogle Search][nanme=q]

Googl e. Search: jquery=table input[type=subm t][val ue=Googl e Sear ch]
[ name=bt nG

Googl e. I nFeel i ngLucky: jquery=table input[type=submt]
[ val ue$=m Feel i ng Lucky] [ nanme=bt nl]

toString

The toString method converts a Ul module to a JSON presentation. Tellurium Core actually provides
two methods for your convenience.

API
public String toString(String uid);
public JSONArray toJSONArray(String uid);
The toString method calls the toJSONArray method first under the hood and then prints out the JSON
array asastring.
Test case

@est
public void testToString(){
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String json = gsmtoString("Google");
System out. println(json);

Results

[{"obj":{"uid":"CGoogle","locator":{"tag":"table"}, "ui Type": " Contai ner"},
"key":"Google"}, {"obj":{"uid":"Input","locator":{"tag": "input",
"attributes":{"title":"Google Search","nane":"q"}}, "ui Type":

"I nput Box"}, "key": " CGoogl e. I nput"}, {"obj":{"uid":"Search", "l ocator":

{"tag":"input","attributes":{"nanme":"btnG', "val ue": "Googl e Search",
"type":"submit"}}, "ui Type":"SubmitButton"}, "key": " Googl e. Search"},
{"obj":{"uid":"InFeel i ngLucky", "l ocator":{"tag":"input", "attributes"
{"name":"btnl","value":"1"'m Feel i ng Lucky", "type":"submt"}},

"ui Type": " Subm tButton"}, "key": " Googl e. | nFeel i ngLucky"}]

toHTML

The toHTML method converts the Ul module to a HTML source byreverse engineering [http://
code.google.com/p/aost/wiki/GenerateHtmlFromUIModule]. This APl is extremely useful to work
with Tellurium mock http server [http://code.google.com/p/aost/wiki/TelluriumMockHttpServer] if
we want to diagnose problems in other people's Ul module definitions while we have no access to
their html sources.

API

public String toHTM.(String uid);
public String toHTM();

Thefirst method generatesthe HTML source for aUl module and the second one generatesthe HTM L
source for all Ul modules defined in the current Ul module class.

Test Case

@est

public void test TOHTM.(){
String htm = gsmtoHTM.(" Googl e");
Systemout. println(htm);

}

Result

<t abl e>

<input title="Coogle Search" nane="q"/>

<input type="submt" val ue="Coogl e Search" nane="btnG'/>

<i nput type="submit" value="I'm Feeling Lucky" name="btnl"/>
</tabl e>

getHTMLSource

The getHTM L Source method returns the runtime HTML source for aUl module.

83


http://code.google.com/p/aost/wiki/GenerateHtmlFromUIModule
http://code.google.com/p/aost/wiki/GenerateHtmlFromUIModule
http://code.google.com/p/aost/wiki/GenerateHtmlFromUIModule
http://code.google.com/p/aost/wiki/TelluriumMockHttpServer
http://code.google.com/p/aost/wiki/TelluriumMockHttpServer

Tellurium Core APIs

API

java.util.List get HTM.SourceResponse(String uid);
voi d get HTM.Source(String uid);

The first method gets back the HTML source as a list of key and val pair and the second one prints
out them to console.

cl ass KeyVal uePair {
public static final String KEY = "key";
String key;

public static final String VAL
String val;

}

"val "

Test Case

@est
public void testGet HTM.Sour ce() {
gsm get HTMLSour ce( " Googl e") ;

Result

TE: Nane: get HTM.Source, start: 1266260182744, duration: 67ns

TE: Found exact natch for U Mdule 'CGoogle': {"id":"Google","relaxDetails":
[1.,"matches": 1, "rel axed": fal se, "score":100. 0, "found": true}

Googl e:

<tabl e cel | paddi ng="0" cel | spaci ng="0"><t body><tr valign="top"><td w dt h="25% >
&nbsp; </td><td now ap="now ap" align="center"><input nane="hl" val ue="en"
type="hi dden" ><i nput nane="source" val ue="hp" type="hi dden"><i nput
aut oconpl et e="of f" onbl ur =" googl e&anp; &np; googl e. f ade&anp; &anp; googl e. f ade()
max| engt h="2048" nane="q" size="55" class="Ist" title="Coogle Search"
val ue=""><br ><i nput name="bt nG' val ue="Googl e Search" class="I|sb"
onclick="this.checked=1" type="subm t"><i nput name="btnl"
val ue="1"'m Feel i ng Lucky" class="I|sb" onclick="this.checked=1"
type="subm t"></td><td id="sbl" now ap="now ap" wi dth="25% align="1eft">
<font size="-2">&nbsp; &bsp; <a href ="/advanced_sear ch?hl =en" >Advanced Search
</ a><br >&nbsp; &bsp; <a href ="/1 anguage_t ool s?hl =en" >Language Tool s</ a>
</ font ></td></tr></tbody></tabl e>

Googl e. | nput :

<i nput aut oconpl ete="of f" onbl ur="googl e&anp; &np; googl e. f ade&anp; &anp;
googl e. fade()" maxl engt h="2048" nane="q" size="55" class="Ist"
titl e="CGoogl e Search" val ue="">

Googl e. Sear ch:

<i nput name="btnG' val ue="CGoogl e Search" class="1sb" onclick=
"t his.checked=1" type="submt">

Googl e. | nFeel i ngLucky:

<i nput name="btnl" val ue="1"'"m Feeling Lucky" class="Isb"
onclick="this.checked=1" type="submit">
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show

The show method outlines the Ul module on the web page under testing and shows some visual effects
[http://code.google.com/p/aost/wiki/TelluriumUiM odul eVisual Effect] when a user mouses over it.

API

void show(String uid, int delay);
voi d startShow(String uid);
voi d endShow(String uid);

The first method shows the Ul module visua effect for some time (delay in milliseconds). The other
two methods are used to manually start and end the visual effect.

Test Case

@rest
public void testShow){
gsm show( " Googl e", 10000);
/1 gsm start Show "Forni');
/1 gsm endShow(" Forni');
}

Result

The visua effect isillustrated in the following graph.

—_—

" Advanced Search
L3 Language Toals

Gaogle Input | Google Search

| Google Search ||| I'm Feeling Lucky |

Google

validate

The validate method is used to validate if the Ul module is correct and returns the mismatches at
runtime.

API

U Modul eVal i dati onResponse get Ui Modul eVal i dati onResul t (String uid);
void validate(String uid)

The first method returns the validation result asa Ui Modul eVal i dat i onResponse object,

public class U Mdul eval i dati onResponse {
/11D for the U nodule
public static String ID = "id";
private String id = null;

/1 Successfully found or not
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public static String FOUND = "found";
private bool ean found = fal se;

//whether this the U nodul e used cl osest Match or not
public static String RELAXED = "rel axed";
private bool ean rel axed = fal se;

/1 mat ch count
public static String MATCHCOUNT = "mat ches";
private int matches = 0;

//scal ed match score (0-100)
public static String SCORE = "score";
private float score = 0.0;

public static String RELAXDETAIL = "rel axDetail";
//details for the relax, i.e., closest match
public static String RELAXDETAILS = "rel axDetail s";
private List<Rel axDetail> relaxDetails = null;

and the RelaxDetail is defined as follows,

public class Rel axDetail {
//which U D got relaxed, i.e., closest Match
public static String UD = "uid";
private String uid = null;

//the clocator defintion for the U object corresponding to the U D
public static String LOCATOR = "l ocator";

private ConpositelLocator |ocator = null;

/1 The actual htm source of the closest match el enent

public static String HTM. = "html ";
private String htm = null;

The second one simply prints out the result to console.

Test Case

@est
public void testValidate(){
gsm val i dat e(" Googl ") ;
gsm val i dat e(" Probl emati cGoogl e") ;

Here we validate the correct Ul module "Google" and the not-so-correct Ul module
"ProblematicGoogle".

Result

TE: Nane: getValidateU Mdule, start: 1266260203639, duration: 68ns

U Modul e Validation Result for Google

Found Exact Match: true
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Found Cl osest Match: fal se
Match Count: 1

Mat ch Score: 100

TE: Nane: getValidateU Mdule, start: 1266260203774, duration: 41ns
U Mdul e Validation Result for ProblenaticGoogle

Found Exact Match: false

Found Cl osest Match: true

Match Count: 1

Mat ch Score: 32.292

Cl osest Match Details:
--- Element ProblenmaticCoogle.|lnput -->
Conposite Locator: <input title="Google Search" name="p"/>
Cl osest Matched El enent: <input autoconplete="off" onblur=
" googl e&anp; &np; googl e. f ade&anp; &anp; googl e. f ade()"
max| engt h="2048" nane="q" size="55" class="Ist"
titl e="Googl e Search" val ue="">

--- Element Problemati cGoogl e. Search -->

Conposite Locator: <input nanme="btns" val ue="Googl e Search"
type="submt"/>

Cl osest Matched El enent: <input name="btnG' val ue=
"CGoogl e Search" class="Isb" onclick="this.checked=1"
type="submt">

--- El ement ProblematicCGoogl e. | nFeel i ngLucky -->

Conposite Locator: <input name="btnf" value="1'm Feeling Lucky"
type="submt"/>

Cl osest Matched El enent: <input name="btnl" val ue=
"I'm Feeling Lucky" class="Isb" onclick="this.checked=1"
type="submt">

As we can see, the correct Ul module returns a score as 100 and the problematic Ul module returns
ascore less than 100.

Closest Match

The Ul module closest match, i.e, partial match, is extremely important to keep your test
code robust to changes to some degree. By partial match, Tellurium uses the Santa algorithm
[http://code.google.com/p/aost/wiki/SantaliM odul eGroupL ocatingAlgorithm] to locate the whole Ul
module by using only partial information inside the Ul module.

API
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enabl ed osest Mat ch();
di sabl ed osest Mat ch();
useC osest Mat ch(bool ean i sUse);

Thefirst two methods are used in DslContext to enable and disable the closest match feature. The last
oneis used on Groovy or Javatest case for the same purpose. Be aware that this feature only works
with Ul module caching, i.e., you should call either

useTel | uri unEngi ne(true);

or

useCache(true);

before use this feature.

Test Case

Result

Test

Here we run our test code based on the problematic Ul module "ProblematicGoogle".

@rest

public void testC osest Match(){
useC osest Mat ch(true);
gsm doPr obl emat i cGoogl eSear ch("Tel | uri um Source");
useCd osest Mat ch(fal se);

The test case passed successfully. What happens if you disable the closest match feature by calling

useC osest Match(true);

The above test case will break and you will get ared bar in IDE.

Support DSLs

Tellurium defines a set of DSL s to support Tellurium tests. The most often used onesinclude:
connect Sel eni unter ver () : Connect to the selenium server.
di sconnect Sel eni untSer ver () : Disconnect the connection to the selenium server.

openUrl (String url): establish a new connection to Selenium server for the given url. The
DSL format is:

openUrl wurl
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Example:

openUrl "http://code. googl e. com p/ aost/"

connect Url (String url): useexisting connect for the given url. The DSL format is:

connect Url url

Example:

connectUrl "http://code. googl e. conl p/ aost/"

openUr| Wt hBr owser Par anet er s( ) isusedto change browser settingsfor different test cases
in the same test class. There are three methods:

public static void openUrl WthBrowserParanmeters(String url, String serverHost,
int serverPort, String baseUrl, String browser, String browserOptions)

public static void openUr | WthBrowserParaneters(String url, String serverHost,
int serverPort, String browser, String browserOptions)

public static void openUrl WthBrowserParanmeters(String url, String serverHost,
int serverPort, String browser)

For example,

public class Googl eSt art PageTest NGTest Case ext ends Tel | uri unifest NGTest Case {
protected stati c NewGoogl eSt art Page ngsp;

@Bef or eCl ass

public static void initU () {
ngsp = new NewGoogl eSt art Page() ;
ngsp. defineU ();

}

@at aProvi der (name = "browser-provider")
public Object[][] browserParaneters() {
return new Object[][]{
new (bject[] {"local host", 4444, "*chrome"},
new Cbject[] {"local host", 4444, "*firefox"}};

}
@est (dat aProvi der = "browser-provider")
@ar aneters({"serverHost", "serverPort", "browser"})

public void testGoogl eSearch(String serverHost, int serverPort,
String browser){
openUr | Wt hBrowser Par anet ers("http://ww. googl e. cont', serverHost,
serverPort, browser);
ngsp. doGoogl eSearch("tel l uri um sel eni um G oovy Test");
di sconnect Sel eni unterver () ;

}
@est (dat aProvi der = "browser-provider")
@Par aneters({"serverHost", "serverPort", "browser"})

public void testGoogl eSearchFeel i ngLucky(String serverHost, int serverPort,
String browser){
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openUr | Wt hBrowser Par anet ers("http://ww. googl e. cont, serverHost,
serverPort, browser);

ngsp. dol nFeel i ngLucky("tel lurium sel eni um DSL Testing");

di sconnect Sel eni unServer();
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Chapter 7. Tellurium Core Advanced
Topics
Data Driven Testing

Data Driven Testing is a different way to write tests. For example, separate test data from the test
scripts and the test flow is not controlled by the test scripts, but by the input file instead. In the input
file, users can specify which tests to run, what are input parameters, and what are expected results.
Datadriven testing in Tellurium isillustrated in Figure 2-5 with the following system diagram:

Data Provider

Output | Input

The Tellurium Data Driven Test consists of three main parts:
1. DataProvider
2. TelluriumDataDrivenModule

3. TeluriumDataDrivenTest

Data Provider

The Data Provider is responsible for reading data from input stream and converting data to Java
variables.

Tellurium includes the following Data Provider methods:

1. loadDatafile name, load input datafrom afile

2. useData String_name, load input data from a String in the test script
3. bind(field_name), bind avariableto afield in afield set

4. closeData, close the input data stream and report the test results

5. cacheVariable(name, variable), put variable into cache

[(e]
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6. getCachedVariable(name, variable), get variable from cache where the file_name includes the file
path. For example:

| oadData "src/test/exanpl e/test/ddt/ Googl eBookLi st CodeHost | nput . t xt"

Tellurium supports pipe format and CSV format input file. To change the file reader for different
formats, change the following settings in the configuration file TelluriumConfig.groovy:

dat adri ven{
dat apr ovi der {
|/ specify which data reader you like the data provider to use
//the valid options include:
/1 "Pi peFi | eReader”, "CSVFil eReader", "Excel Fil eReader”
//at this point
reader = "PipeFil eReader"

Tellurium's useData is designed to specify test data in the test scripts directly. It loads input from a
String. The String is usually defined in Groovy style using triple quota, for example:

protected String data = """
googl e_search true | 865-692-6000 | tellurium
googl e_search fal se| 865-123-4444 | telluriumseleniumtest
googl e_search true | 755-452-4444 | tellurium groovy
googl e_search fal se| 666-784-1233 | telluriumuser group
googl e_search true | 865-123-5555 | telluriumdata driven

useDat a data

bi nd is the command used to bind a variable to an input Field Set field at runtime. Fi el dSet is
the format of aline of data. For example:

def row = bi nd("GCHLabel . row")

is used to bind the row variable to the "row" field in the FieldSet "GCHLabel". Tellurium does not
explicitly differentiate input parameters from the expected resultsin the input data. To bind variables
to the input data then use any of them as the expected results for result comparison.

cacheVariable and getCachedVariable are used to pass intermediate variables among tests.

» cacheVariableisused to put avariable into a cache

» getCachedVariableisused to get back the variable

For example:

int headernum = get Tabl eHeader Num{()
cacheVari abl e("header nunt', header num
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int headernum = get CachedVari abl e(" header nunt')

When testing is completed, use "closeData" to close the input data stream. In the meantime, the result
reporter outputs the test results in the format specified in the configuration file.

For example: the XML file as shown in the TelluriumConfig.groovy file:

test{
resul t{
//specify what result reporter used for the test result
//valid options include "SinpleResultReporter”, "XMResultReporter",
//and "StreanXM.Resul t Reporter"
reporter = "XM.Resul t Reporter"

//the output of the result

//valid options include "Console", "File" at this point

/1if the option is "File", you need to specify the file nane,
//other wise it will use the default

//file nane "TestResults. output”

out put = "Consol e"

//test result output file name
filename = "TestResult.output”

TelluriumDataDrivenModule

Tel | uri unmDat aDr i venModul e is used to define modules, where users can define Ul Modules,
Fiel dSets, and tests as shown in the following Figure sequence diagram. Users should extend this class
to define their own test modules.

TelluriumDataDrivenModule | | Ul Parser ‘ | FieldSet Parser | Test Registry

I I

| | |

| | |
I 1: definelli{void) | I |

DefineModule

e — — — — — —
| | |

3 defineFieIdSét(vuid)

93



Tellurium Core Advanced Topics

Tel | uri unDat aDr i venModul e provides one method "defineModule” for users to implement.
Since it extends the DslContext class, users define Ul modules as in regular Tellurium Ul Modules.
For example:

ui . Tabl e(uid: "labels_table", clocator: [:], group: "true"){
Text Box(uid: "{row 1, colum: 1} as Label", clocator: [tag: "div",
text: "Exanple project labels:"])
Tabl e(uid: "{row 2, colum: 1}", clocator: [header: "/div[@d=\"popular\"]"]){
Url Li nk(uid: "{row all, colum: all}", locator: "/a")
}

}

FieldSet definesthe format of oneline of input data. FieldSet consists of fields such as columns, in the
input data. There is a special field "test", where users can specify what tests this line of data applies
to. For example:

fs. FieldSet(nanme: "GCHStatus", description: "Coogle Code Hosting input") {
Test (val ue: "get GCHSt at us")
Fi el d(name: "l abel™)
Fi el d(name: "rowNunt, type: "int")
Fi el d(name: "col umN\unt, type: "int")

FieldSet defines the input data format for testing Google code hosting web page.
Note: The Test field must be the first column of the input data.

Thedefault name of thetest field is"test" and does not need to be specified. If the value attribute of the
test field is not specified, it impliesthis same format. For example, FieldSet is used for different tests.

A regular field includes the following attributes:

class Field {
/I Field nane
private String nanme

/I Field type, default is String
private String type = "String"

//optional description of the Field
private String description

//1f the value can be null, default is true
private boolean nullable = true

/loptional null value if the value is null or not specified
private String null Val ue

/11f the length is not specified, it is -1
private int length = -1

/loptional String pattern for the val ue

/1if specified, use it for String validation
private String pattern

Tellurium can automatically handle Java primitive types.

Another flexibility Tellurium providesis allowing users to define their own custom type handlers to
deal with more complicated data types by using "typeHandler". For example:
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/1 define customdata type and its type handl er
typeHandl er "phoneNunber", "org.telluriumtest.PhoneNunber TypeHandl er"

//define file data fornat
fs.FieldSet(name: "fs4googl esearch", description: "exanple field set for google search"){
Fi el d(name: "regul arSearch", type: "bool ean",
description: "whether we should use regular search or use I'mfeeling |ucky")
Fi el d(name: "phoneNunber", type: "phoneNunber", description: "Phone nunber")
Fi el d(name: "input", description: "input variable")

The above script defines a custom type "PhoneNumber" and the Tellurium automatically calls this
type handler to convert the input data to the "PhoneNumber" Javatype.

The "defineTest" method is used to define a test in the TelluriumDataDrivenModule. For example,
the following script defines the "click GCHL abel" test:

defineTest ("clickGCHLabel ") {
def row = bi nd("GCHLabel . row")
def colum = bi nd("GCHLabel . col utm™")

openUr| ("http://code. googl e. coni hosting/")
click "labels_table[2][1].[${row}][${colum}]"

wai t For PageToLoad 30000

Note: The bind command binds variablesrow, columnto thefields"row" and " column" in the FieldSet
"GCHLabd".

Tellurium aso provides the command "compareResult" for users to compare the actual result with
the expected result. For example, the following script compares the expected label, row number, and
column number with the acutal ones at runtime:

def i neTest (" get GCHSt at us") {
def expectedLabel = bind("CGCHSt at us. | abel ")
def expect edRowNum = bi nd(" GCHSt at us. r owNum')
def expect edCol unmNum = bi nd(" GCHSt at us. col uniNunt')

openUr| ("http://code. googl e. conl hosting/")

def |abel = getText("labels_table[1][1]")

def rownum = get Tabl eMaxRowNun{ "1 abel s_table[2][1]")

def col utmum = get Tabl eMaxCol umNum( "l abel s_tabl e[ 2] [1] ")

conpar eResul t (expect edLabel , | abel)

conpar eResul t (expect edRowNum r ownum)
conpar eResul t (expect edCol utmNum col urmum)
pause 1000

Sometimes users may require custom "compareResult” to handle more complicated situations. For
example, when users compare two lists, users can override the default "compareResult”" behaviour by
specifying custom code in the closure:

conmpareResul t (l1istl, list2){
assertTrue(listl.size() == list2.size())
for(int i=0; i<listl.size();i++){
[/ put your custom conparison code here
}
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If users want to check avariable in the test, the "checkResult" method is used coming with a closure
where users define the actual assertionsinside:

checkResul t (i ssueTypelLabel ) {
assert True(i ssueTypelLabel != null)

}

Like "compareResult", "checkResult" captures all assertion errors. The test resumes even when the
assertions fail. The result is reported in the output.

In addition, the "logMessage" is used by usersto log any messages in the output.

| ogMessage "Found ${actual .size()} ${issueTypeLabel} for owner " + issueOaner

Tellurium Data Driven Test

TelluriumDataDrivenTest is the class users should extend to run the actual data driven testing. It
is more like a data driven testing engine. There is only one method, "testDataDriven", which users
implement. The sequence diagram for the testing process is shown in the following Figure:
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Complete the following steps to use TelluriumDataDrivenTest:
1. Use"includeModule" to load defined Modules

2. Use"loadData" or "useData" to load input data stream
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3. Use"stepToEnd" to read the input data line by line and pick up the specified test and run it, until
reaches the end of the data stream

4. Use"closeData" to close the data stream and output the test results

What the "includeModule” does is to merge in all Ui modules, FieldSets, and tests defined in that
modulefile to the global registry.

"stepToEnd" looks at each input line, first find the test name and passin all input parameterstoit, and
then run the test. The whole processisillustrated in the following example:

cl ass Googl eBookLi st CodeHost Test extends Tel | uri unDat aDri venTest {

public void testDataDriven() {
i ncl udeMbdul e exanpl e. googl e. Googl eBookLi st Mbdul e. cl ass
i ncl udeMbdul e exanpl e. googl e. Googl eCodeHost i nghbdul e. cl ass
//load file
| oadData "src/test/exanple/test/ddt/ Googl eBookLi st CodeHost | nput . t xt"

/lread each line and run the test script until the end of the file
st epToEnd()

/lclose file
cl oseDat a()

The input data for this example are as follows:

##TEST shoul d be always be the first colum

##Data for test "checkBookList"
##TEST | CATEGORY | SIZE
checkBookLi st | Fiction|8
checkBookLi st | Fiction|3

##Data for test "get GCHStatus"

##TEST | LABEL | Row Nunber | Col umm Nunber
get GCHSt at us | Exanpl e project labels:| 3| 6
get GCHSt at us | Exanpl e project| 3 | 6

##Data for test "clickGCHLabel"
##TEST | row | colum
clickGCHLabel | 1 |
clickGCHLabel | 2 |
| 31

WN P~

cl i ckGCHLabel

Note: Theline starting with "##" isthe comment line and the empty lineisignored.

If users want to control the testing execution flow by themselves, Tellurium also provides this
capability even though its use is not recommended.

Tellurium provides two additional commands, "step” and "stepOver".
» "step" isused to read one line of input data and run it.
» "stepOver" is used to skip oneline of input data.

In this meanwhile, Tellurium also allows the user to specify additional test scripts using closure. For
example:

st ep{
//bind variabl es
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bool ean regul ar Search = bi nd("regul ar Sear ch")

def phoneNunber = bi nd("fs4googl esear ch. phoneNunber")
String input = bind("input")

openUrl "http://ww. googl e. cont

type "googl e_start_page. searchbox", input

pause 500

click "googl e_start_page. googl esear ch”

wai t For PageToLoad 30000

This usually implies that the input data format is unique or the test script knows about what format
the current input data are using.

Implementations

Historically, the Tellurium Data Driven evolved from the Field Set Object Mapping Framework
(FSOM) [http://code.google.com/pljianwikis/wiki/Fiel dSetObjectM appingFramework] Jian worked
for a batch processor. The FSOM framework acts as a converter layer, i.e., to convert Java Objects
to and from field sets. What are field sets? A field set is a set of data to represent the format of aflat
file or other types of files.

The Architecture of the FSOM framework is shown in the following diagram,
Java Objects

@ @

Field Set Object Mapping

Sprin Field Set
T Config FSOM

Factory Parser

Field Validator Type Handler

FieldSet Reader | | FieldSet Writer

File

As you can see from the above architecture, Tellurium inherited a lot of concepts from the FSOM
framework. The major move from the FSOM framework to Tellurium Data Driven Testing is the
adoption of the Groovy BuilderSupport class, which removed the need for the Spring bean factory and
XML configuration parser. The Groovy BuilderSupport class makesit very easy to write the Field Set
in an expressive way. For example,

/1 define customdata type and its type handl er
typeHandl er "phoneNunber", "org.telluriumtest.PhoneNunber TypeHandl er"

//define file data format
fs.FieldSet(name: "fs4googl esearch", description: "exanple field set for google search"){
Fi el d(name: "regul arSearch", type: "bool ean",
description: "whether we should use regular search or use I'mfeeling |ucky")
Fi el d(name: "phoneNunber", type: "phoneNunber", description: "Phone nunber")
Fi el d(nanme: "input", description: "input variable")

Note that the above script defines a custom type "PhoneNumber" and Tellurium automatically calls
this type handler to convert the input data to the "PhoneNumber" Java type.
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Under the hood, Tellurium uses the Groovy BuilderSupport class to parse the nested objects and here
isthe code for that purpose.

cl ass Fi el dSet Parser extends Buil der Support {
protected final static String FIELD_SET = "Fiel dSet"
protected final static String FIELD = "Fi el d"
protected final static String IDENTIFIER = "Identifier"
protected final static String TEST = "Test"

private Fiel dSet Registry registry

public Fiel dSet Parser (Fiel dSet Regi stry registry){
this.registry = registry
}

private FieldBuilder fb = new Fi el dBuil der()

private Fi el dSetBuil der fsb = new Fi el dSet Bui | der ()

private ldentifierFieldBuilder fsi = new IdentifierFieldBuilder()
private TestFi el dBuil der afb = new Test Fi el dBui | der ()

protected void setParent (Object parent, Object child) {
if (parent instanceof FieldSet) {
Fiel dSet fs = (Fiel dSet)parent
fs.addFi el d(child)

}

protected Object createNode(oject nanme) {

i f (FI ELD_SET. equal sl gnor eCase( nane))
return new Fi el dSet ()

i f (FI ELD. equal sl gnor eCase(nane))
return new Field()

i f (1 DENTI FI ER equal sl gnor eCase( nane))
return new ldentifierField()

i f (TEST. equal sl gnor eCase( nane))
return new TestFiel d()

return null

}

protected Object createNode(Cbject name, Object value) {
return null

}

protected Object createNode(CObject name, Map map) {
i f (FI ELD_SET. equal sl gnor eCase( nane))
return fsb. buil d(map)
i f (FI ELD. equal sl gnor eCase( nane))
return fb. build(map)
i f (1 DENTI FI ER equal sl gnor eCase( nhane))
return fsi.build(map)
i f (TEST. equal sl gnor eCase( nane))
return afb. buil d(map)

return null

}

protected Object createNode(Ooject name, Map nap, Object value) {
i f (FI ELD_SET. equal sl gnor eCase( nane))
return fsb.build(map, (O osure)val ue)

return null

}

protected voi d nodeConpl et ed( Cbj ect parent, Cbject node) {
//when the node is conpleted and it is a FieldSet, put it into the registry
if (node instanceof FieldSet) {

Fi el dSet fs = (Fiel dSet)node

/I need to check if the identifier is presented
fs.checkFi el ds()

/lonly put the top level nodes into the registry
regi stry. addFi el dSet (fs)
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Selenium Grid Support

Selenium Grid transparently distributes tests on multiple machines so that the testsare run in parall€l.
Recently support for the Selenium Grid has been added to Tellurium. Now Tellurium tests can be run
against different browsers using Selenium Grid. Tellurium core is updated.

For example, assume 3 machines are set up to run Tellurium tests on the Selenium Grid. All the
steps can be completed on the useras local box. To do this localy, remove the machine names
withl ocal host . Each machinein this set up has a defined role as described below:

1. devl.tellurium.com Tellurium test development machine.

2. hub.tellurium.com Selenium Grid hub machine that drives the tests.

3. rc.tellurium.com Multiple Selenium RC server running and registered to the Selenium Grid HUB.

The actual test execution is completed on this machine. Register as many Selenium RC servers as
required. However, be realistic about the hardware specification.

Download the Selenium Grid from the following URL and extract the contents of the folder on each
of these machines.

Tellurium uses Selenium Grid 1.0.3, the current rel eased version. http://selenium-grid.seleniumhg.org/
download.html  [http://selenium-grid.seleniumhqg.org/download.html]. Figure 2-8 shows an
illustration of the environment.

devl.tellurium.com hub.tellurium.com rc.tellurium.com
- - - - @
‘f [
S e ——— IJ' -
. —— f )
TelluriumConfig. groovy ant launch-hub 2 Remote Controls
telLurium{ ant
f!;m:;d:ed sele?lum server configuration -Dport=5555
sdserver .
= E..J,F'“j._ :f“m_r Dhost=rc.tellurium. com
Bort = "4d44" -DhuthL:http:f{hub.tellur?um.:om:dddd
/fwhether to use multiple windows Denvironment=firefox-on-windows
useMultiWindows = false Launch-remote-contral

ffwhather to run the embedded selenium server.

runInternally = false ant

ffpratile lecation Dport=5556

profile = ** -Dhost=rc.tellurium, com
/fuser-extension.js file -DhubURL=http://hub, tellurium, com: 4444
userExtension = "target/extensions.js” -Denvironment=iexplore?-on-windows

} launch-remote-control

#/the configuration for the connector
J/that connects the selenium client to the selenium

f/sarver

connector|
Jifselenium server host
serverfost = “hub.tellurium.com"

/fserver port number the client needs to connect
port = “d444"
Sibase URL

The first step would be to launch the selenium grid hub on the hub machine. Open up aterminal on
the HUB machinehub. t el | uri um comand go to the download directory of Selenium Grid.
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> cd /Tool s/ sel eniumgrid-1.0.3
> ant |aunch-hub

Result: The Selenium HUB is launched on the machine with different browsers. To ensure that the
HUB isworking properly go to the following location.

Navigate to the following URL location to ensure that the HUB is working properly: http://
hub.tellurium.com:4444/console [http://hub.tellurium.com:4444/consol €]

View the web page with 3 distinct columns:
1. aConfigured Environments

2. Available Remote Controls

3. Active Remote Controls

Have a list of browsers configured by default to run the tests while the list for Available Remote
Controls and Active Remote Controls is empty.

Launch the Selenium RC servers and register them with the selenium HUB. Open up aterminal on
rc.tellurium.com and go to the selenium grid download directory.

> cd / Tool s/ sel eniumgrid-1.0.3
> ant -Dport=5555 -Dhost=rc.telluriumcom -DhubURL=http://hub.telluriumcom 4444 \
- Denvi ronment =" Fi ref ox on W ndows" | aunch-renote-control

Result: The command starts a Selenium RC server on this machine.
Register the Selenium RC server with the Selenium Grid hub machine as specified by the hubURL.

Note: To register another Selenium RC server on this machine for internet explorer repeat the step
on adifferent port.

> cd / Tool s/ sel eniumgrid-1.0.3
> ant -Dport=5556 -Dhost=rc.telluriumcom -DhubURL=http://hub.telluriumcom 4444 \
- Denvironnent ="1 E on W ndows" | aunch-renote-control

1. port theremote control islistening to. Must be unique on the machine the remote control runsfrom.

2. hostname Hostname or | P address of the machine the remote control runs on. Must be visible from
the Hub machine.

3. hub url Which hub the remote control should register/unregister to. As the hub is
running on hostname hub.tellurium.com, the URL is http://hub.tellurium.com:4444 [http://
hub.tellurium.com:4444/]

Point your browser to the Hub console Once you are successful in replicating asetup similar to the one
described above, ( http://hub.tellurium.com:4444/consol e [ http://hub.tellurium.com:4444/consol €]).

Verify that all the remote controlsregistered correctly. Availableremote controlslist should be updated
and have the 2 selenium servers available to run the tests.

Runthe Tellurium testsagainst different browsersoncethe Selenium Hub and the Selenium RC servers
on the Grid environment have started.
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Go to the Tellurium test development machine, the dev1.tellurium.com.

Open up the TelluriumConfig.groovy. Change the values of the Selenium server and port to ensure
the Tellurium requests for the new sessions from the Selenium HUB are received. Verify that the
Selenium HUB pointsto Tellurium tests run on rc.tellurium.com based on the browser of choice.

Change the values for the following properties:
1. runinternally : ensures that the Selenium Server on the local machine is not launched.

2. serverHost : the selenium grid hub machine that has the information about the available selenium
rc servers.

3. port : port that Selenium HUB is running on. By default, this port is 4444. This can be changed in
the grid_configuraton.yml fileif this port is not available on your HUB machine.

4. browser : the browser that comes under the configured environments list on the selenium HUB
machine. These values can be changed to a userés choice in the grid_configuration.yml file.

telluriun{

/I enbedded sel eni um server configuration
enbeddedserver {

[/ port nunber
port = "4444"

/I whether to use multiple w ndows
useMul ti Wndows = fal se

//whether to run the enbedded sel eni um server
/11f false, you need to nanually set up a sel enium server
runinternally = fal se

/Ilprofile location
profile = ""

/luser-extension.js file
user Extensi on = "target/cl asses/ ext ensi on/ user-extensions.js"

}

/1 event handl er
event handl er{

/I whet her we should check if the U elenent is presented
checkEl enent = fal se

//wether we add additional events |ike "npuse over"
extraEvent = true

}

// data accessor

accessor {
/I whet her we should check if the U element is presented
checkEl enent = true

}

//the configuration for the connector that connects the sel eniumclient
//to the sel enium server
connect or {
/] sel eni um server host
/I pl ease change the host if you run the Sel enium server renotely
serverHost = "hub.tellurium cont

//server port nunber the client needs to connect
port = "4444"

/I base URL
baseUrl = "http://I ocal host: 8080"
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/1 Browser setting, valid options are

/1 *firefox [absol ute path]

/1 *iexplore [absolute path]

/'l *chrone

/1 *iehta

browser = "Firefox on W ndows"

/luser's class to hold custom sel eni um net hods associ ated with user-extensions.js

/lshould in full class nane, for instance, "com nycom CustonSel eni unt
custonCl ass = "org.telluriumtest. M Comrand"

The set upisnow complete. Run thetests asusual using either the Maven command or the IDE. Notice
that the tests are running on rc.tellurium.com and the list for Active Remote Controlsis also updated
on the hub URL ( http://hub.tellurium.com:4444/console [http://hub.tellurium.com:4444/consol €])
during the test execution.

Mock Http Server

This feature only exists in Tellurium Core 0.7.0. The MockHttpServer is an embedded http server
leveraging the Java 6 http server and it is very convenient method of testing HTML sources directly
without running aweb server.
Tellurium defines two classes:

1. MockHttpHandler

2. MockHttpServer

Mock Http Handler Class

The MockHttpHandler class processes the http request:

public class MckHttpHandl er inplenments HttpHandl er {
private Map<String, String> contents = new HashMap<String, String>();
private String contentType = "text/htm";

public void handl e( H t pExchange exchange) {

The MockHttpHandler method is handle (HttpExchange exchange) and its actions are;
* Readsthereguest URI

* Finds the corresponding response HTML source from the hash map contents

* Sends the response back to the http client

By default, theresponseistreated asan HTML source. The user can changethis by using the following
Setter:

public void setContent Type(String contentType)
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MockHttpHandler includes two methods to add URI and its HTML source to the hash map contents:
1. public void registerBody(String url, String body)
2. public void registerHtml (String url, String html)

The MockHttpHandler comes with a default HTML template as follows:

<! DOCTYPE HTML PUBLIC "-//WBC//DTD HTM. 4.01 Transitional//EN'
"http://ww. wW3. org/ TR htm 4/ oose. dtd" >
<htnml >
<head>
<title>Mock HTTP Server</title>
</ head>

<body>
BODY_HTM._ SOURCE
</ body>
</ htm >

If regi sterBody(String url, String body is used, the MockHttpHandler uses the
above HTML template to wrap the HTML body. Overwrite the default HTML template by calling
registerHtm (String url, String htm) directly, which usesthe whole HTML source
provided in the variable "html".

Usually, the MockHttpHandler is encapsulated by the M ockHttpServer and the user does not need to
work on it directly.

The MockHttpServer includes an embedded http server, a http handler, and a http port:

public class MyckHttpServer {

//default port
private int port = 8080;

private HtpServer server = null;
private MyckH tpHandl er handl er;

public MockHt tpServer() {
this. handl er = new MckHtt pHandl er ();
this.server = HtpServer.create();

}

public MockHttpServer(int port) {
this. handl er = new MockHtt pHandl er () ;
this.port = port;
this.server = HtpServer.create();

}

public MckHttpServer(int port, HtpHandl er handler) {
this.port = port;
this. handl er = handl er;
this.server = HtpServer.create();

Mock Http Server

The MockHttpServer providesthree different constructors so the user can overwrite the default values.
The MockHttpServer encapsul ates the MockHttpHander by providing the following methods:
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1. public void setContentType(String contentType)

2. public void registerHtmIBody(String url, String body)

3. public void registerHtml (String url, String html)

The user can stop and start the server with the following methods:
1. public void start()

2. public void stop()

Use amodified version of aHTML source provided by one Tellurium user as an example and create
the Ul module Groovy class as follows:

public class ListMdul e extends Dsl Context {

public static String LIST_BODY = """
<di v class="thunbnails">
<ul >
<li class="thunbnail ">
<inmg alt="Inmage 1"
src="/images_root/i nmage_pi ctures/01.j pg"/>
</li>
<li class="thunbnail ">
<inmg alt="Inmage 2"
src="/images_root/i nmage_pi ctures/02.j pg"/>
</li>
<li class="thunbnail ">
<inmg alt="Inmage 3"
src="/images_root/i nage_pi ctures/03.j pg"/>

</li>
<li class="thunbnail">
</li>

<li class="thunbnail active">
<inmg alt="Inmage 4"
src="/images_root/i nage_pi ctures/04.j pg"/>
</li>
<li class="thunbnail potd">
<div class="potd-icon png-fix"/>
<ing alt="Inmage 5"
src="/images_root/i mage_pi ctures/05.jpg"/>
</li>
</ul >
</div>

public void defineU () {
ui . Container(uid: "rotator", clocator: [tag: "div", class: "thunbnails"]) {
List(uid: "tnails", clocator: [tag: "ul"], separator: "li") {
Url Link(uid: "{all}", clocator: [:])
}
}
}
}

Thereason the HTML sourcein a Groovy fileisincluded isthat the """ quote in Groovy is very easy
to present complicated HTML source asa String variable. In Java, the user must concatenate each line
of the HTML Source to make it a String variable.

The defineUi() defines the Ul module for the given HTML source. The major part of the Ul module
isalList, which uses Ul templates to represent alist of links. Tellurium makes it easy and concise to
use Ul templates to represent Ul elements. Based on the ListModule Ul module, define a Tellurium
JUnit test case as follows:
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public class ListTestCase extends TelluriumlavaTest Case {
private static MockHttpServer server;

@Bef ored ass

public static void setUp(){
server = new MockHttpServer (8080);
server.regi sterH m Body("/list.htm", ListMdule.Ll ST_BODY);
server.start();

}

@est

public void testGetSeparatorAttribute(){
Li st Modul e | m = new Li st Modul e();
I mdefineUi();

connectUrl ("http://local host:8080/1ist.htm");

attr = (String)l mgetParentAttribute("rotator.tnails[6]", "class");
assert Equal s("thunbnail potd", attr);

}

@\fterd ass

public static void tearDown(){
server.stop();
}

Generate Html Source From Ul Modules

Very often, some Tellurium users asked usto help them to track problemsin their Tellurium test code.
Due to some company policy, they cannot provide us the HTML source directly, but the Ul module
instead. Without the HTML source, there is no way for usto debug their test code because we do not
have access to their web applications.

However, if we can do reverse engineering to generate the HTML source from the given Ul module,
we can use the mock http server [http://code.google.com/p/aost/wiki/TelluriumMockHttpServer] to
test the generated HTML Source without the need to access their web applications.

Driven by this motivation, we provided the following new method in Dsl Cont ext for users to
generate HTML source from Ul modules:

public String generateHtm (String uid)

The gener at eHt m (ui d) method is really helpful if you want to help other people to track
the problem in their Tellurium test code but you have not access to their web applications and
HTML sources. Once the HTML source is generated, you can use the mock http server [http://
code.google.com/p/aost/wiki/TelluriumMockHttpServer] to test the generated HTML Source].

Implementation

The key is to generate the HTML source for each individual Ul object from the composite locator,
denoted bycl ocat or . Asaresult, we added two methods to the Conposi t eLocat or class:

cl ass ConpositelLocator {
String header
String tag
String text
String trailer
Map<String, String> attributes = [:]
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public String generateHt nl (bool ean cl oseTag){

where gener at eHt ml (bool ean cl oseTag) returns the generated HTML source from the
composite locator and the boolean variable closeTag indicates whether to generate the closing tag for
the HTML source. For Container type Ul objects, most likely, you will not generate the closing tag
directly, but use the other method gener at eCl oseTag() to generate the closing tag separately so
that we can include its child elementsin between.

Then on the base class UiObject, we add thegener at eHt ml () method as follows,

abstract class Ui Object inplenents C oneabl e{
String uid
String nanespace = null
def | ocator

/Ireference back to its parent
def Contai ner parent

public String generateH m (){

if(this.locator !'= null){
return getlndent() + this.locator.generateHtn (true) + "\n";
}
return "\n";
}
public String getlndent(){
if(parent !'= null){
return parent.getlndent() + "
}el se{
return ""
}

}

To make pretty print, we add aget | ndent () method in the UiObject to get the indentation for the
current Ul object.

Onceweaddedthegener at eHt ml () method, all the concrete Ul objects such as Button, |nputBox,
and UrlLink inherit this method to generate HTML source. However, for a Contain type, the
implementation is different because we need to include its child Ul objectsin the HTML source. As
aresult, we overwritethe gener at eHt m () method in the UiObject.

class Contai ner extends U Object {
def conponents = [:]

@verride

public String generateHt m (){
StringBuffer sb = new StringBuffer(64);
String indent = getlndent();

i f(this.conponents.size() > 0){
if(this.locator !'= null)
sb. append(i ndent + this.locator.generateHtnl (false)).append("\n");
this.conponents. each {String uid, U Cbject obj ->
sbh. append(obj . generateHtm ());
}
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if(this.locator !'= null)
sbh. append(i ndent + this.|ocator.generated oseTag()).append("\n");
}el se{
if(this.locator !'= null){

sh. append(this.|ocator.generateH nm (true)).append("\n")

}

return sb.toString();
}

Ul templates in Tellurium objects such as List and Table make things more complicated. The basic
ideaisto elaborate all Ul templates and key isto get the appropriate List size and Table size. We use
an algorithm to determine the sizes and we don't want to go over the details here.

Finaly, weadd thegenerat eHt m (Stri ng ui d) method tothe Dsl Cont ext class

public String generateHtm (String uid){
Wor kf | owCont ext context = Wr kfl owCont ext . get Cont ext ByEnvi r onnent (
t hi s. expl oreJQuerySel ector, this.exploreSel ectorCache)
def obj = wal kToWt hExcepti on(context, uid)
return obj.generateHtm ()

}

Another method gener at eHt m () isusedto generatethe HTML sourcefor al Ul modules defined
inaUl module classfile.

public String generateHt m (){
StringBuffer sb = new StringBuffer(128)
ui .registry.each {String key, U oject val ->
sb. append(val . generateHtm ())
}

return sb.toString()

Usage

We used the following Ul module

ui . Form(uid: "accountEdit", clocator: [tag: "fornf, id: "editPage", nmethod: "post"]) {

I nput Box(ui d: "account Nane", clocator: [tag: "input", type: "text", name: "acc2",
id: "acc2"])

I nput Box(uid: "accountSite", clocator: [tag: "input", type: "text", nanme: "acc23",
id: "acc23"])

I nput Box(ui d: "account Revenue", clocator: [tag: "input", type: "text", nane: "acc8",
id: "acc8"])

Text Box(ui d: "heading", clocator: [tag: "h2", text: "*Account Edit "])

Submi t Button(uid: "save", clocator: [tag: "input", class: "btn", type: "subnmt",

title: "Save", nanme: "save"])

Call thegener at eHt m () method

generateHt m ("accountEdit");
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and it generates the HTML source as follows,

<formid="edi t Page" nethod="post">
<input type="text" name="acc2" id="acc2"/>
<i nput type="text" name="acc23" id="acc23"/>
<input type="text" nanme="acc8" id="acc8"/>
<h2>Account Edit </h2>
<input class="btn" type="subnmit" title="Save" nane="save"/>
</ forme

Tellurium Powerful Utility: Diagnose

Usually, the main problem that users have in Tellurium is that their Ul modules are not defined
correctly. As a result, the generated runtime locator is either not unique or cannot be found. Very
often, users ask our devel opersto trace or debug their test code. However, it isadifficult task for our
Tellurium devel opers, too because usually the web application and their full test code are not available
to us. It would be more important to provide users some utilities for them to trace/debug their code by
themselves instead of relying on our Tellurium developers.

The utility method diagnose is designed for this purpose, which is available in the DslContext class
and the method signature is as follows,

public void diagnose(String uid)

What it actually doesisto dump the following information to console,

1. The number of the matching Ul element for the runtime locator corresponding to theuid.
2. The html source for the parent Ul object of the Ul object uid.

3. The closest matching Ul elementsin the DOM for the generated locator.

4. The html source for the entire page.

Most of the above are optional, and thus, Tellurium provides you three more methods for your
convenience.

publ i c Di agnosi sResponse get Di agnosi sResul t (String uid)
public void diagnose(String uid, DiagnosisQOption options)

publ i c Di agnosi sResponse get Di agnosi sResult(String uid,
Di agnosi sOpti on options)

where DiagnosisResponse is defined as

public class Diagnosi sResponse {
private String uid;

private int count;

private Arraylist<String> matches;
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private Arraylist<String> parents;
private Arraylist<String> closest;

private String htm;
}

so that you can process the result programmatically. DiagnosisOption is used to configure the return
result,

public class Diagnosi sOption {
bool ean ret Match = true;
bool ean retH M = true;
bool ean ret Parent = true;

bool ean ret Cl osest = true;

Implementation

Under the hood, Tellurium core first creates arequest for the diagnose call,

public class Di agnosi sRequest {
//uid for the U object
private String uid;

//parent U object's |ocator
private String pLocator;

/U objects attributes obtaining fromthe conposite |ocator
private Map<String, String> attributes;

//options for the return results
private bool ean ret Match;

private boolean retH n ;
private bool ean retParent;

private bool ean retd osest;

The request is then converted into a JSON string so that we can pass the request to Selenium as a
custom method,

cl ass CustonBel eni um ext ends Def aul t Sel eni um {

public String diagnose(String locator, String request){
String[] arr = [locator, request];
String st = commandProcessor. doConmand(" get Di agnosi sResponse”, arr);
return st;

}

The custom Selenium server includes our jQuery selector [http://code.google.com/p/aost/wiki/
TelluriumjQuerySelector] support. We add the following new Selenium method,
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Sel eni um pr ot ot ype. get Di agnosi sResponse = function(locator, req){

| wouldn't go over the implementation details for this method and you can read the source code on
Tellurium Engine project if you are really interested.

Usage

Assume we have the following Tellurium Ul module defined

public class Progranvbdul e extends Dsl Context {

public static String HTM._BODY = """
<div id="ext-gen437" class="x-formiten tabindex="-1">
<l abel class="x-formitemlabel" style="wi dth: 125px;" for="ext-conp-1043">
<a class="hel p-tip-1ink" onclick="openTi p(' Program ,' program);return false;"
title="click for nmore info" href="http://1ocal host: 8080">Progranx/ a>
</ | abel >

<div id="x-formel-ext-conp-1043" class="x-formel ement" style="paddi ng-left: 130px;">
<div id="ext-gen438" class="x-formfield-wap" style="wi dth: 360px;">

<input id="progrand" type="hidden" name="program d" val ue=""/>

<i nput id="ext-conp-1043" class="x-formtext x-formfield x-conbo-noedit"
type="text" autoconplete="of f"
size="24" readonly="true" style="w dth: 343px;"/>

<inmg id="ext-gen439" class="x-formtrigger x-formarrowtrigger"

src="i mages/s.gif"/>

</ di v>
</ di v>
<div class="x-formclear-left"/>

</ di v>

public void defineUi () {
ui . Container(uid: "Progranl, clocator: [tag: "div"], group: "true") {

Div(uid: "label", clocator: [tag: "a", text: "Prograni])
Cont ai ner (ui d: "triggerBox", clocator: [tag: "div"], group: "true") {
I nput Box(ui d: "inputBox", clocator: [tag: "input", type: "text", readonly: "true"],
respond: ["click"])
Image(uid: "trigger", clocator: [tag: "img", src: "*images/s.gif"], respond: ["click"])

We create a Tellurium test case using the MockHttpServer [http://code.google.com/p/aost/wiki/
TelluriumM ockHttpServer] without running an actual web application.

public class Progranmvbdul eTest Case extends Tel | uri umlavaTest Case{
private static MdckHttpServer server;

@Bef ored ass

public static void setUp(){
server = new MockHtt pServer (8080);
server.registerH m Body("/programhtm ", Progranvbdul e. HTM__BQCDY) ;
server.start();

}

@rest

public void testGetSeparatorAttribute(){
Progr amvbdul e pm = new Progranmivbdul e() ;
pm defineU ();
pm useJQuerySel ector();
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connect Url ("http://1ocal host: 8080/ program htm ");
pm di agnose(" Program triggerBox. trigger");
pm click("ProgramtriggerBox.trigger");

@fterd ass
public static void tearDown(){
server.stop();

}

Note that we want to diagnose the Image Ul object "Program.triggerBox.trigger”,

pm di agnose(" Program tri gger Box. trigger");

Run the test and you will see the return result as follows,

Di agnosis Result for ProgramtriggerBox.trigger

Mat ching count: 1
Mat ch el enent s:
--- Elenent 1 ---

<ing id="ext-gen439" class="x-formtrigger x-formarrowtrigger" src="inmges/s.gif">

Parents:
--- Parent 1---

<div id="x-formel-ext-conp-1043" class="x-formel enment" style="paddi ng-left: 130px;">
<div id="ext-gen438" class="x-formfield-wap" style="wi dth: 360px;">
<input id="progrand" name="program d" val ue="" type="hi dden">
<i nput id="ext-conp-1043" class="x-formtext x-formfield x-conbo-noedit"
aut oconpl ete="of f" size="24" readonl y="true" style="w dth: 343px;"
type="text">
<inmg id="ext-gen439" class="x-formtrigger x-formarrowtrigger"
src="i mages/s. gi f">
</ di v>
</ div>

--- Parent 2---

<div id="ext-gen438" class="x-formfield-wap" style="wi dth: 360px;">

<input id="progrand" name="program d" val ue="" type="hi dden">

<i nput id="ext-conp-1043" class="x-formtext x-formfield x-conbo-noedit"
aut oconpl ete="of f" size="24" readonly="true" style="w dth: 343px;"
type="text">

<inmg id="ext-gen439" class="x-formtrigger x-formarrowtrigger"
src="i mages/s. gi f">

</ di v>

Cl osest:
--- closest elenent 1---

<ing id="ext-gen439" class="x-formtrigger x-formarrowtrigger" src="inmges/s.gif">
HTM. Sour ce:

<head>
<title>Mbck HTTP Server</title>
</ head>
<body>
<di v id="ext-gen437" class="x-formiteni tabindex="-1">
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<l abel class="x-formitemlabel" style="wi dth: 125px;" for="ext-conp-1043">
<a class="hel p-tip-1ink" onclick="openTip('Program ,' progranm);return false;"
title="click for nmore info" href="http://1ocal host: 8080">Progranx/ a>
</ | abel >

<div id="x-formel-ext-conp-1043" class="x-formel ement" style="paddi ng-left: 130px;">
<div id="ext-gen438" class="x-formfield-wap" style="wi dth: 360px;">
<input id="progrand" name="program d" val ue="" type="hi dden">
<i nput id="ext-conp-1043" class="x-formtext x-formfield x-conbo-noedit"
aut oconpl ete="of f" size="24" readonl y="true" style="w dth: 343px;" type="text">
<ing id="ext-gen439" class="x-formtrigger x-formarrowtrigger" src="inmges/s.gif">

</ di v>
</ div>
<div class="x-formclear-left">
</ div>
</ di v>

</ body>

This is really the happy path and runtime locator is found and is unique. What if the Ul module
definition is a bit wrong about the Image object?

Image(uid: "trigger", clocator: [tag: "img", src: "*image/s.gif"], respond:["click"])

That isto say, the src attribute is not correct.

Run the same test code and the result is as follows,

Di agnosis Result for ProgramtriggerBox.trigger

Mat chi ng count: O

Parents:
--- Parent 1---

<div id="x-formel-ext-conp-1043" class="x-formel enent" styl e="paddi ng-1left: 130px;">
<div id="ext-gen438" class="x-formfield-wap" style="wi dth: 360px;">
<i nput id="program d" name="progran d" value="" type="hi dden">
<i nput id="ext-conp-1043" class="x-formtext x-formfield x-conbo-noedit"
aut oconpl ete="of f" size="24" readonl y="true" style="wi dth: 343px;"
type="text">
<ing id="ext-gen439" class="x-formtrigger x-formarrowtrigger"
src="i mages/s.gif">
</ div>
</div>

--- Parent 2---

<div id="ext-gen438" class="x-formfield-wap" style="wi dth: 360px;">

<i nput id="program d" name="progran d" value="" type="hi dden">

<i nput id="ext-conp-1043" class="x-formtext x-formfield x-conbo-noedit"
aut oconpl ete="of f" size="24" readonl y="true" style="wi dth: 343px;"
type="text">

<ing id="ext-gen439" class="x-formtrigger x-formarrowtrigger"
src="i mages/s.gif">

</ div>

Cl osest:
--- closest elenent 1---

<ing id="ext-gen439" class="x-formtrigger x-formarrowtrigger" src="imges/s.gif">
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HTML Sour ce

<head>

<title>Mbck HTTP Server</title>
</ head>
<body>

<di v id="ext-gen437" class="x-formiten tabindex="-1">
<l abel class="x-formitemlabel" style="wi dth: 125px;" for="ext-conp-1043">
<a class="hel p-tip-1ink" onclick="openTip(' Program ,' progranm);return false;"
title="click for nore info" href="http://1ocal host: 8080">Progranx/ a>
</ | abel >

<div id="x-formel-ext-conp-1043" class="x-formel ement" style="paddi ng-left: 130px;">
<div id="ext-gen438" class="x-formfield-wap" style="wi dth: 360px;">
<input id="progrand" name="program d" val ue="" type="hi dden">
<i nput id="ext-conp-1043" class="x-formtext x-formfield x-conbo-noedit"
aut oconpl ete="of f" size="24" readonl y="true" style="w dth: 343px;"
type="text">
<inmg id="ext-gen439" class="x-formtrigger x-formarrowtrigger"
src="i mages/s. gi f">
</ div>
</ div>
<div class="x-formclear-left">
</ div>
</ div>
</ body>

Y ou can see that there is no matching elements for the runtime locator. But the good thing is that the
diagnose method provides you the closest Ul elements it can find from the DOM,

- closest elenent 1---

<inmg id="ext-gend439" class="x-formtrigger x-formarrowtrigger" src="inages/s.gif">

By looking at this above lines, we could realize that the src attribute is wrong in our Ul module.

Some careful readers may want to ask "why you add a partial matching symbol * to the src attribute
in the Ul module. The reason is that in jQuery, seems the src attribute in an Image has to be a full
URL such ashttp://code.google.com/p/aost/. One workaround is to put the partial matching symbol
* beforethe URL.

In some case, the return matching count is larger than 1 and you can figure out how to update your Ul
modul e definition by looking at al the return elements and their parents.

Internationalization support in Tellurium

Tellurium now provides support for internationalization of strings and exception messages. Any
software system should have support for regional language settings and options to be effective.
Internationalization and localization provides this support. Locales define the language and region.
Locales can define how region specific data is presented to users. Every locale will have alanguage
code followed by a region code. Ex: fr_FR represents french language in the region of France.
Internationalized stringsfor each localeis provided through aM essageBundl e engineered for aspecific
locale which is of the format <MessageBundl eNane>_ <l anguage- code>_<country
code>. properties

The Internationalization support in Tellurium is provided through the InternationalizationManager
class. The default bundle used in Tellurium is the DefaultM essagesBundl e.properties. All strings and
exception messages used in the tellurium core classes are read in from the DefaultM essageBundle
propertiesfile.
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In order to configure regional messages, This class has a getMessage function that provides
Internationalization support. This function can aso take an optional Locale argument to accept
function level locale trandations.

For plain strings

get Message ( "<key>")

For Strings with parameters

get Message ("<key>" , { [ itenl , itenm2 , ..., itemn]}

For double numeric value

get Nunber ( <doubl eVal ue>)

For currency data

get Currency(<doubl eVal ue>)

For Dates

get Dat e( <dat eVal ue>)

For time

get Ti ne(<ti nmeVal ue>)

Theget Message (<key>) method signatureinternationalizesasimplestring. Theget Message
(<key>, { [ iteml , iten2 , ..., itemn]} methoddefinitionallowsparameterization
of an internationalized string to allow external strings/arguments as parameter to the string. Thisalso
takes locale as an argument, so we have get Message (<key> , | ocal e) toalow trandation
of the string to the local e passed in as an argument, provided the key value pair existsin the respective
locale property file

Thelocalization can be defined by setting thelocale on your system preferences/ settings. (ex: regional
settings in Windows machine).

Note: By default using getM essage() without any local e argument causes the system to use the default
locale as defined in ur regional settings. In order to use a locale different from the regional settings,
you will have to pass in the local e as an argument to getM essage.

Internationalization support has been extended to test cases, so any user defined test case can use
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geti 18nBundl e()

to utilize the getM essage function support in their own test code. Internationalized strings can be added
to user defined M essageBundles defined in the src/main/resources folder of user defined projects. The
general stepsto provide internationalization in your project are as follows:

1. Create auser defined MessageBundle.properties, adefault |ocale message bundle, aswell asonefor
each region you want to provide support for in your project, ex: MessageBundle fr_FR.properties
will have strings translated into french.

2. Add the user defined resource bundle using the getil8nManager function, like so:
get |1 18nBundl e() . addResour ceBundl e( " MessageBundl e"). This can take an
optional locale to add the resource bundle in that locale.

3. Now use the get Message function to internationalize strings

Here is a simple example of code from a GoogleBooksListGroovyTestCase. | assume that user has
already defined a MessagesBundle.properties,located at src/main/resources, as follows

M essagesBundle.properties

Googl eBooksLi st GroovyTest Case. Set UpMbdul e=Setting up google book Iist
Googl eBooksLi st GroovyTest Case. Cat egory=Cat egory is {0}
Googl eBooksLi st GroovyTest Case. Connect Sel eni untSer ver =Connection to sel enium server

Now defining the same properties file in French

MessageBundle fr_FR.properties

Googl eBooksLi st GroovyTest Case. Set UpModul e=Li ste de livre de google d'établissenent
Googl eBooksLi st GroovyTest Case. Cat egory=La cat égorie est {0}
Googl eBooksLi st GroovyTest Case. Connect Sel eni unServer =Se relier au serveur de sél éni um

Here isthe definition of atestCase that uses the Internationalization support

cl ass Sanpl eG oovyTest Case extends Tel | uri unGroovyTest Case {

public void initU () {
}

public void setUp(){
set UpFor Cl ass()
// addi ng the local resource bundle, nake sure it's not titled
/1" Def aul t MessagesBundl e" since this will overwite the default
//one we use in Telluriumcore and cause exceptions
geti 18nBundl e() . addResour ceBundl e( " MessagesBundl e")

/1 geti18nBundl e() can al so be repl aced by
/11 Resour ceBundl e bundl e = new ResourceBundl e(),

}

public void tearDown(){
t ear DownFor O ass()

}

public void testTransl ateWthEngli shLocal e()
{

//translating of strings
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String nessage = geti 18nBundl e(). get Message("i 18nManager.testString")
assertEqual s("This is a testString in English", nessage)

//transl ation of number data types

Doubl e amobunt = new Doubl e(345987. 246) ;

String transl atedVal ue = geti 18nBundl e() . get Nunber (anount)
assert Equal s(" 345, 987. 246" , transl atedVal ue)

//ltranslation of currency data types

al
t

nount = new Doubl e(9876543. 21) ;
ransl at edVal ue = geti 18nBundl e() . get Currency(anount)

assert Equal s("\ $9, 876, 543. 21" , transl atedVal ue)

//transl ation of dates - date is 2009, Jan 1
Date date = new Date(109 , 0 , 1)

t

ransl at edval ue = geti 18nBundl e() . get Dat e(dat e)

assert Equal s("Jan 1, 2009" , transl atedVal ue)

Better Reporting With ReportNG

ReportNG is a smple HTML reporting plug-in for the TestNG framework. It is intended as a
replacement for the default TestNG HTML report. The default report is comprehensive but is not
to understand at-a-glance. ReportNG provides a simple, colour-coded view of the test
results. You can find more information about ReportNG on the following URL. ReportNG [https://

SO easy

reportng.

TestNG reference project supports generating reports using ReportNG out of the box. To use the
reporting plug-in, set the listeners attribute of the testng element in your suite file. ReportNG provides

dev.java.net/]

following TestNG listeners.

org. unco
org. unco

We are going to use HTMLReporter in the following example. We have a test suite file as shown

below.

<! DOCTYP
<suite n
<list

</li

</suite>

nmmons. r eport ng. HTM_Report er
mmons. r epor t ng. JUni t XMLReporter

E suite SYSTEM "http://beust.conftestng/testng-1.0.dtd" >
ame="Googl e Code Tests">

eners>

<l i stener class-nane="org.uncomons. reportng. HTM_.Reporter"/>
st ener s>

<t est nane="Downl oads Page">
<cl asses>
<class name="org.telluriumtest. TelluriunDownl oadsPageTest NGTest Case"/ >
</ cl asses>
</test>

<t est nanme="Project Page">
<cl asses>
<cl ass name="org.telluriumtest. TelluriunProjectPageTest NGTest Case"/>
</ cl asses>
</test>

<test nanme="WKki Page">
<cl asses>
<cl ass name="org.telluriumtest. Telluriumn ki PageTest NGTest Case"/ >
</ cl asses>
</test>
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Now you can run the tests either by Maven, ANT or any IDE using this TestNG suite file. When the
test run is complete, you will get areport as shown below.

Applications Plac nOA?TE
=5} Test Results Report - Mozilla Firefox

@ = v O 8 [8ne proj jum/test-outp html
Most Visited ¥ Getting Started (5] Latest Headlines ¥  [o] Member Log-In [v]Pragmatic QA Limited
Test Results Report Test Results Report
—_ Generated by TestNG with ReportNG at 21:13 GMT on Monday 26 October 2009 (Lo OUtput)
Test Suites
(Gl e o showhide cortents) Google Code Tests
Downloads Page 54.4625 54% E o
¥ Google Code Tests Project Page 36.3555 100% Bz o 0
Downloads Page * Wiki Page 57.8255 62% s oEE
Project Page
* | o cEI s ols
Wiki Page X

#1| tellurium - [fhome/har.. html - File Browser ) Test Results Report - M...

Y ou can see the test report is more readable and comprehensive.

Macro Command

Macro Command is a set of Selenium commands that are bundled together and sent to Selenium Core
in one call. Thiswill reduce the round trip latency from Tellurium Core to Engine and thus, improve
the speed performance. Another advantage for Macro Command is that Tellurium Engine can reuse
the locator because many times the commandsin the same bundle act on the same Ul element or same
sub-treein the DOM.

To implement Macro Command, we added one more tier to Tellurium Core to automatically handle
the Macro Command bundling as shown in the following figure.

Event Handler Data Accessor Custom Handler

Bundle Processor

Dizpatcher

To use Macro Command, we add the following settingsto configuration file TelluriumConfig.groovy:

//the bundling tier

bundl e{
maxMacroCnd = 5
useMacr oConmand = true
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and the following methods to DslContext to change the Macro command settings at runtime

public void useMacroCnd();
public void di sabl eMacroCmd();
publ i c useMaxMacroCnd(i nt max);
public int getMaxMacroCnd();

If you look at the server log and you will see what happened under the hood as follows.

14:57:49.584 | NFO - Command request: getBundl eResponse[[{"uid":"Probl emati cForm User nane. | nput ",
"args":["jquery=table tr input[type=text][nane=j]","t"],"nanme":"keyDown", "sequ": 44},
{"uid":"Probl emati cForm User name. | nput","args":["jquery=table tr input[type=text][nane=j]",
"t"],"name": "keyPress", "sequ": 45}, {"ui d":"Probl emati cForm User nane. | nput", "args":
["jquery=table tr input[type=text][nanme=j]","t"], " "nane":"keyUp", "sequ": 46}, {"uid":
"Probl emati cForm Password. I nput”,"args":["jquery=table tr input[type=password][nanme=j]",
"t"],"nane":"keyDown", "sequ": 47}, {"uid":"Probl emati cForm Password. | nput", "args":
["jquery=table tr input[type=password][name=j]","t"], "nane":"keyPress", "sequ":48}],
] on session 9165cd68806a42f dbdef 9f 87e804a251

14:57:49.617 INFO - CGot result: OK [] on session 9165cd68806a42f dbdef 9f 87e804a251

In the above example, the command bundle includes the following commands:

keyDown " Probl emati cForm User nane. | nput", "t"
keyPress "Probl emati cForm User nare. | nput", "t"
keyUp "Probl emati cForm User nane. | nput”, "t"
keyDown " Probl emati cForm Usernane. | nput", "t"
keyPress "Probl emati cForm User nane. | nput”, "t"

and they are combined asa single API call to the Tellurium Engine.

Groovy Features Used in Tellurium

In Tellurium, we used many Groovy features. We like to list some of them as follows.

BuildSupport

Bui | dSupport isvery powerful for parsing nested definitions, such as XML markup. In Tellurium,
the buildsupport is used as Ul object definition parser and it is one of the bases for our internel DSL.

Ui Dsl Par ser extends Buil der Support{

protected void setParent (CObject parent, Cbject child) {
if(parent instanceof Container){
parent. add(child)
child. parent = parent

}

protected Object createNode(bject nanme) {
def buil der = buil derRegi stry. getBuil der (nane)

if(builder '= null){
def obj = builder.build(null, null)

return obj
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return null

}

//should not come here for Qur DSL
protected Object createNode(Object nanme, Object value) {

return null

}

protected Object createNode(Cbject nanme, Map nap) {
def buil der = buil derRegi stry. getBuil der (nane)

i f(builder = null){

def obj = builder.build(map, null)
return obj

}

return null

}

protected Object createNode(Object nanme, Map map, Object val ue) {
def builder = builderRegistry. getBuil der(nane)

if(builder !'= null){

def obj = builder.build(map, (d osure)val ue)
return obj
}
return null
}
protected voi d nodeConpl et ed( Cbj ect parent, Cbject node) {
//when the node is conpleted and its parent is null, it means this
//node is at the top |evel
if(parent == null){
Ui bj ect uo = (Ui Ohj ect)node
/lonly put the top level nodes into the registry
regi stry. put (uo.uid, node)
}
}

Dynamic Scripting

In Groovy, you can define Groovy code as a String and then run them at run time, i.e, code generates
code, which makes pure DSL tests possible. Our Dd ScriptExecutor is a good example and can
demonstrate the power of the dynamic scripting.

class Dsl Scri pt Executor {

static void main(String[] args){
if(args !'= null && args.length == 1){
def dsl = new File(args[0]).text
def script = """
i nport aost.dsl.Dsl Scri pt Engi ne

cl ass Dsl Test extends Dsl Scri pt Engi ne{
def test(){
init()
${dsl}
shut Down()

}

Dsl Test instance = new Dsl Test ()
instance.test()
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new GroovyShel | (). eval uate(script)

tel se{
println("Usage: Dsl ScriptExecutor dsl_file")

Groovylnterceptable

Groovylnterceptable can intercept all method calls so that you can do some processing before or after
the invocation. Or you can delegate the method calls to another class. For example, The Tellurium
dispatcher will delegate all method calls it received to Selenium Client as follows.

class Dispatcher inplenments G oovylnterceptabl ef
private SeleniunCient sc = new Sel eniunCient()
def invokeMethod(String name, args)
{

return sc.client.nmetad ass.invokeMet hod(sc.client, name, args)

}

methodMissing

In Groovy, you can use "methodMissing” to intercept and delegate undefined method calls. For
example, in DsIScriptEngine, the "methodMissing” method will catch and delegate al methods to
DslAostSeleneseT estCase except the "init", "openUrl", and "shutDown" methods:

cl ass Dsl Scri pt Engi ne ext ends Dsl Cont ext {

protected def nethodM ssing(String name, args) {

if(name == "init")
return init()

i f(name == "openUrl")
return openUrl (args)

i f(name == "shut Down")

return shut Down()

i f (Dsl Aost Sel eneseTest Case. net aCl ass. respondsTo(aost, nane, args)){
return aost.invokeMet hod(nane, args)

}

t hrow new M ssi ngMet hodExcepti on(nane, Dsl Scri pt Engi ne. cl ass, args)

}

Singleton

You can Use Groovy MetaClass to define a singleton, which is the right Groovy way to define a
singleton. For example, we have the Event Handl er class

cl ass Event Handl er {

}
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Then, we can defineits Met aCl ass asfollows.

cl ass Event Handl er Met ad ass extends Metad assl npl {
private final static | NSTANCE = new Event Handl er ()
Event Handl er Met aCl ass() { super(EventHandler) }

def invokeConstructor(Qbject[] argunents) { return | NSTANCE }

After that, we register the metaClass:

def registry = GoovySystem netaCl assRegi stry
regi stry. set Met adl ass(Event Handl er, new Event Handl er Met adl ass())

Inthisway, all

Event handl er handl er = new Event Handl er ()

will return the same Instance, i.e., it isasingleton. Our Tellurium framework heavily depends on this
pattern so that we do not need to use another framework to wiring different object together.

Groovy 1.7.0 supports the @Singleton annotation to make the singleton definition much easier. For
example, we definethe Bundl ePr ocessor classasfollows.

@i ngl et on
public class Bundl eProcessor inplenents Configurable {

GString

GString can be used to embed variable in a String and the value will be resolved at run time. This
makes it very convenient to write X Path template. For example, In the Selector object, we have

class Sel ector extends U Ooject {
def sel ectBylLabel (String target, Cl osure c){

c(locator, "label=${target}")
}

def selectByValue(String target, Cl osure c){

c(locator, "value=${target}")()

Optional Type

In Groovy you can specify a variable type if you know the type and you want to do Type check at
compile time. If you do not care about the type or want the method to be more flexible, you do not
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need to define the type and just use "def" to define avariable without specifying itstype. For example,
in the composite locator class we specified the Type of all variables except the position. Because type
of Ul component position might be asingle type.

cl ass ConpositelLocator {
String header
String tag
String text
String trailer
def position
Map<String, String> attributes = [:]

Closure

Closure is also used in Tellurium frequently. For example, in the DsIContext class we define the
closure as

def sel ectByLabel (String uid, String target){
Wor kf | owCont ext context = Workfl owCont ext . get Def aul t Cont ext ()
ui . wal kTo(cont ext, uid)?.selectByLabel (target){ loc, optloc ->
String | ocator = | ocatorMappi ng(context, |oc)
event Handl er . sel ect (1 ocator, optloc)

In the Selector object, it will run the closure:

class Sel ector extends U Object {
def sel ectByLabel (String target, C osure c){
c(locator, "label =${target}")
}

i.e, it will passin Ul specific parameters to the closure and run it. What the closure actually does
is to create the runtime locator and call the eventhandler to fire the select event to selenium server.
Be aware, because the scope of closure, the eventhandler and the WorkflowContext defined in the
DslContext class are still available to the closure even the closure is run inside the Selector object.
Amazing, right?

Groovy Syntax

In Groovy, the syntax is very expressive, for example, the DslContext class defines a lot of methods
such as:

def doubleCick(String uid){}

and it can be written as

doubl edick uid
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and the above is one of the basic DSLsfor Tellurium. The Map definition is also very expressive and
useful. Tellurium locators use map to define xpath or Ul component attributes. For example:

ui . Contai ner (uid: "googl e_start_page", clocator: [tag: "td"], group: "true"){
I nput Box(ui d: "searchbox", clocator: [title: "Google Search"])
Submi t Button(ui d: "googl esearch", clocator: [name: "btnG', value: "CGoogle Search"])
Submi tButton(uid: "Infeelinglucky", clocator: [value: "I'm Feeling Lucky"])

Varargs

Groovy followed a convention if you wanted a method to have varargs. the last argument should be
declared as Object|[]. For example, in DslContext, we have the onWidget method:

def onWdget(String uid, String nethod, Cbject[] args){

The onWidget method can be expressed in DSL syntax as follows.
onW dget "DQJO DatePi cker", sel ectYear, 1992
propertyMissing
Groovy also supports propertyMissing for dealing with property resolution attempts. For example, in

DslContext, we define

def propertyM ssing(String nane) {
println "Warning: property ${nane} is mssing, treat it as a String. "
nane

That is to say, for the missing property, we will return it as a String. This is very useful for the
"onWidget" method. Without the propertyMissing, we have to use

onW dget "DQJO DatePi cker", "sel ectYear", 1992

With the propertyMissing, we can use the method name directly:

onW dget "DQJO Dat ePi cker", sel ectYear, 1992

Delegate

Groovy 1.6 provides a set of Java annotations for meta programming, the @Delegate is one of them.
With the @Delegate transformation, a class field or property can be annotated and become an object
to which method calls are delegated. Tellurium widget class used this feature.
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abstract class Wdget extends U Object {

@el egat e
private W dget Dsl Cont ext dsl = new W dget Dsl Cont ext () ;

That isto say, al DSL callswill be delegated to the WidgetDd Context class.

Grape

Grapeistheinfrastructure enabling the grab() callsin Groovy, aset of classesleveraging Ivy to allow
for a repository driven module system for Groovy. Grape will, a runtime, download as needed and
link the named libraries and all dependencies forming a transitive closure when the script is run from
existing repositories such as Ibiblio, Codehaus, and java.net.

Tellurium rundsl.groovy used Grape to download dependencies for DSL scripts.
i mport groovy. grape. G ape;
Grape. grab(group:'org.telluriunmsource', nodule:'telluriumcore', version:'0.7.0", classLoader:this.class.c

inmport org.telluriunsource.dsl.Dsl Scri pt Execut or

def runDsl (String[] args) {

def cli = new CiBuilder(usage: 'rundsl.groovy -[hf] [scriptnanme]')
cli.with {

h longOpt: 'help', 'Show usage information'

f longOpt: 'scriptnanme', "DSL script name'
}

}

println "Running DSL test script, press Grl+C to stop."

runDsl (ar gs)
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Chapter 8. Tellurium UID Description
Language

Introduction

Tellurium UID Description Language (UDL) is the Language to definite the UID field in Tellurium
Ul objects. In Telurium, the Ul object isreferred to by itsUID, i.e., the Ul object identifier.

For nested Ul objects, the UID of the Ul Object is a concatenated Ul objects' uids along its path to
the Ul Object.

For example, in the following nested Ul Module shown below, the TextBox is referred to as
the" parent _ui.child ui.grand child.textboxl".

ui . Container (uid: "parent_ui"){
I nput Box(ui d: "inputbox1", locator: "...")
Button(uid: "buttonl", locator: "...")
Cont ai ner (uid: "child_ui){
Sel ector(uid: "selectorl", locator: "...")

Cont ai ner (ui d: "grand_child"){
Text Box(uid: "textbox1l", locator: "...")

The exceptions are tables and lists, which use [ x] [y] or [ X] to reference the elements inside.
For example, | abel s_t abl e[ 2] [ 1] andGoogl eBooksLi st . subcat egor y[ 2] . TheTable
header can bereferred in the format ofi ssueResul t . header [ 2] .

More general cases areillustrated by the following Ul module:

ui . Form(uid: "A", clocator: [:]){
I nput Box(uid: "B", clocator: [:])
Container(uid: "C', clocator: [tag: "div"]){
Sel ector(uid: "D', clocator: [:])
List(uid: "E", clocator: [tag: "ul"], separator: "li"){
Url Li nk(uid: "{1} as Link", clocator: [:])
I nput Box(uid: "{all}", clocator: [:])
}
}
}

The UID name convention can be illustrated by the following graph.
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“A.C.E[1]" A.C.E[n]

For example, the UID of the List E in the above diagram is A. C. E and the InputButton inthe List E
isreferred by itsindex n. For example: A.C.En.

Aswe said above, UID is used to identify and describe a Ul object in Tellurium, but why do we need
alanguage to describe the name of a Ul object in Tellurium?

The answer is that UID is not just the name of a Ul object, it is also used to
describe the dynamic factors in a Tellurium Ul template [http://code.google.com/p/aost/wiki/
UserGuide070Tel luriumBasics#U|_Templates].

Tellurium Ul templates have two purposes:
1. When there are many identical Ul elements, use one template to represent them all.

2. When there are variable/dynamic sizes of Ul elements at runtime, the patterns are known, but not
thesize.

More specificaly, Table, StandardTable, and List are the three Tellurium objects that define Ul
templates. The Table object is a special case of the StandardTable object.

1. Table and StandardTable define two dimensiona Ul templates.

2. List defines one dimensional Ul templates.

Asaresult, the Tellurium UID Description Language (UDL) is designed to
1. addressthe dynamic factorsin Tellurium Ul templates

2. increase the flexibility of Tellurium Ul templates.

Tellurium UID Description Language (UDL) isimplemented withthe Antlr 3 parser generator [http://
www.antlr.org/]. We will first cover the grammars of UDL and then the implementation details.

Tellurium UID Description Language

We like to introduce the UDL grammars and the use of UDL.

UDL Grammars

The UDL grammars are defined as follows,
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gramuar Udl ;

uid
: baseUi d
| listUid
| tabl eUid
baseU d
: I D
listUid
: "{" INDEX '}’
| {" INDEX '} as' ID
tabl eUi d

: t abl eHeader Ui d
| t abl eFoot er Ui d
| t abl eBodyUi d

t abl eHeader Ui d

: "{" '"header' ':' INDEX '}"'
| "{'" '"header' ':' INDEX '}' "as' ID
t abl eFoot er Ui d
: "{* 'footer' ':' INDEX '}'
| "{" 'footer" '":'" INDEX'}' 'as' ID
t abl eBodyUi d
: "{" 'row ":'" INDEX'," '"colum' ':' INDEX '}’
| "{" 'row ':' INDEX',' 'colum' ':' INDEX '}' 'as' ID
| “{* 'row '-> ID"'," 'colum' ':' INDEX '}’
| "{* 'row '-> ID"'," 'colum' ':' INDEX '} as' ID
| “{* 'row ':' INDEX','" 'colum' '-> |ID"'}’
| "{" 'row ':' INDEX',' 'colum' '->'" ID"'}" ‘'as' ID
| {* 'row '-> ID" ‘colum' '->" ID"'}'
| "{* 'row '-> ID"'," 'colum' '->" |ID"'}" ‘'as' ID
| "{* "tbody' ':'" INDEX',' 'row ‘':' INDEX',' ‘colum' ':' INDEX '}’
| "{" "tbody' ':'" INDEX',' 'row ':' INDEX',' 'colum' ':' INDEX'}' 'as' ID
| "{* "tbody' ':'" INDEX',' 'row '-> ID"'," 'colum’ | NDEX '}
| "{" "tbody' ':'" INDEX',' 'row '->'" ID", col um' I NDEX '} as' |ID
| "{* "tbody' ':' INDEX',' 'row ‘':' INDEX ',' 'colum' '->" ID"'}"'
| "{" "tbody' ':'" INDEX',' 'row ':' INDEX',' ‘colum' '->" ID'}"' "as' ID
| "{* "tbody' ':' INDEX',' 'row '->'" ID" col um’ > |D"'}
| "{" "tbody' ':'" INDEX',' 'row '->'" 1D col um' > |ID"'} as' ID
fragment LETTER: ('a'..'z" | "A.."Z") ;
fragment DDAT : '0'.."'9";
INDEX (DDA T+ |"all" | 'odd" | 'even' | "any' | 'first' | '"last' );
ID : LETTER (LETTER | DIG T | ' _')*;
W5 : ("] Nt "\t | "A\rt | "\f')+ {$channel = HI DDEN,};

The grammars defined the UIDs for the following three categories of Tellurium Ul Objects [http://
code.google.com/p/aost/wiki/UserGuide070UI Objects].

1. Regular Ul objects without Ul templates such as Input Box [http://code.google.com/p/aost/
wiki/UserGuideO70Ul Objects#input_Box] and Container [http://code.google.com/p/aost/wiki/
UserGuide070UI Objects#Container]

2. Listtype Ul object, i.e., List [http://code.google.com/p/aost/wiki/UserGuide070U1ObjectsHList]

3. Table type Ul objects including Table [http://code.google.com/p/aost/wiki/
UserGuideO70UIObjects#Table] and  StandardTable  [http://code.google.com/p/aost/wiki/
UserGuide070UI Objects#Standard_Tabl€].

We like to go over the grammarsin details.
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ID
ID isthe name of the Ul object. TheID inthe UDL startswith aletter and isfollowed by digits, letters,
and"_" asfollows.
1D LETTER Tl ) . TN R L L | }J——’
Index

Index defines the position of the Ul object. Theindex in the UDL can be any of the following values:

* Number, for example, "5".

"first", the first element.

» "last", the last element.

» "any", any position, usually the position is dynamic at runtime.
» "odd", the odd elements.

» "even', the even elements

o "al", wild match if not exact matches found.

INDEX — DIGIT ]

|'[|

L)

|'[|

j<H

Y

=]

[+

) N N
TrTTY T
TITI111
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¥

-

—

Regular Ul Objects

For most Tellurium Ul objects [http://code.google.com/p/aost/wiki/UserGuide070U1Objects] without
Ul templates, the UID isan ID, i.e.,, aname. They don't need any index description since the name
and the Ul object is one to one mapping.

baselid — ID |—

For example, the UID of the container is "GoogleSearchModule" and "Search” is the name of one
SubmitButton in the previous Google search module.
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List

Table

The List object [http://code.google.com/p/aost/wiki/UserGuide070UI Objects#list] defines an array
of Ul objects and its UID consists of an index and an optional name.

TistUid '{' |-~ INDEX|—= '} | -
T T 7 | s D %I

For example, thefollowing List "A", defines the following Ui Objects:
 InputBox, position at "1" and name "Input”.
» Selector, position at "2" and name " Select".

» TextBox, represents the rest objects not at position "1" and "2".

ui . List(uid: "A", clocator: [tag: "table"], separator: "tr") {
I nput Box(uid: "{1} as Input", clocator: [:])
Sel ector(uid: "{2} as Select", clocator: [:])
TextBox(uid: "{all}", clocator: [tag: "div"])

Wecanuse" Al 1] " or " A. | nput " to reference the InputBox object. " Al 3] " and " A[ 6] " are
mapped to the TextBox object.

As we said, the Table abject [http://code.google.com/p/aost/wiki/UserGuide070UI Objects#Tabl €]
is a special case of the more general object StandardTable [http://code.google.com/p/aost/wiki/
UserGuide070UI Objects#Standard_Table], which includes a header, a footer, and one or multiple
body sections.

Table header is very much similar to the List, but itsindex starts with the "header" indicator.

tableHeaderUid {' || 'header' = ;" | INDEX]—] '} ]
{' || 'header' | ':'" |{INDEX| '}’ |+ 'as'|+ ID

The footer issimilar to header and itsindex starts with the "footer” indicator.
tableFooterUid "{' || 'footer’ | ":" | TNDEX}—= '}’ ] y
" =] "Footer' o ":" }o{INDEX]|+ "} |+ "as'|-+] D }—]

The body is more complicated sinceit is represented by thetriple] t body, row, columm].
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'column'

tableBodyUid

"column’

The tbody can be omitted if we have only one tbody. Thus, we can reduce the above subrules to 8.
The subrules look complicated, but they are not. Each row and column can be either an index just
like that in the List object or a reference to the ID of a header or afooter. The reference is defined
by the"- >" symboal. In this way, the row or column position can be dynamic and follow a header or
afooter Ul object.

The Table grammars are better to be explained by an example. The issue search result Ul in the issue
page of the Tellurium project can be described as follows.

ui . Tabl e(uid: "issueResult", clocator: [id: "resultstable", class: "results"],
group: "true") {
/1 Define the header el enents
Ul Link(uid: "{header: any} as ID', clocator: [text: "*ID'])
Url Li nk(uid: "{header: any} as Type", clocator: [text: "*Type"])
Ul Link(uid: "{header: any} as Status", clocator: [text: "*Status"])
Url Li nk(uid: "{header: any} as Priority", clocator: [text: "*Priority"])
Ul Link(uid: "{header: any} as MIlestone", clocator: [text: "*M]Ilestone"])
Url Li nk(uid: "{header: any} as Owner", clocator: [text: "*Omner"])
Url Link(uid: "{header: any} as Summary",
clocator: [text: "*Summary + Labels"])
Ul Link(uid: "{header: any} as Extra", clocator: [text: "*..."])

/1 Define table body el ements
//Col um "Extra" are TextBoxs
Text Box(uid: "{row all, colum -> Extra}",
/I For the rest, they are UrlLinks
Ul Link(uid: "{row. all, colum:

clocator: [:

D

all}", clocator: [:

D

The headers of the issue search results can be dragged to different columns and thus, we use "any" to
represent the dynamic runtime index. Each header comes with aname so that the body could reference
them.

For the body, we have one TextBox for the"Extra" column, i.e., the column wheretheheader "Extra" is
at, and all the othersare UrlLinks. Asaresult, we have thefollowing referencesto the table Ul objects:

* i ssueResul t. header. | Drefersto the ID header

o issueResul t[1][ I D] referstotheUl object inthefirst row and the same column asthe header
"1D".

* i ssueResul t[ 3] [ Extra] referstothe Ul object in the third row and the same column as the
"Extra" header.
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Routing

RTree

The routing mechanism mapsthe runtime UID reference to the appropriate Ul template. Wewill cover
the routing mechanism for Ul templates in the List and Table objects.

For aList object, the index could be any of the following:
e digits, suchas"1","3", and "5".

o first, whichis converted to "1".

* last, the last element.

* any, any position.

* odd, odd elements.

* even, even elements.

« all, match all and default Ul element.

Therouting tree for aList object iscalled aRTree asfollows.

Theroot isthe "al" node and the digits, "any", and "last" are leaf nodes. "odd" and "even" nodes are
parents of the digit nodes. The routing algorithm always to match the runtime uid to one of the leaf
node, if not found, go up to match its parent node until it reaches the "al" node, which presents a
default Ul object.

For example, we have the following List defined:

ui . List(uid: "Exanple", clocator: [tag:"div"], separator: "p"){
I nput Box(uid: "{first} as Input", clocator: [:])
Button(uid: "{odd}", clocator: [:])
Sel ector(uid: "{4} as Select", clocator: [:])
Subm tButton(uid: "{last} as Submit", clocator: [:])
Text Box(uid: "{all}", clocator: [:])

By the RTree routing algorithm, the runtime uid mappings are shown as follows.
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//Runtinme uid mapped U obj ect
/1List Referenced by ID

"Exanpl e.lnput" ---> | nput Box

"Exanpl e. Sel ect" ---> Sel ector

"Exanpl e. Subnit" ---> SubnitButton

//List Referenced by | ndex

"Exanple[first]" ---> InputBox
"Exanpl e[ 1] " -> | nput Box
"Exanple[2]" -> Text Box
"Exanpl e[ 3] " -> Button
"Exanpl e[ 4]" -> Sel ector
"Exanpl e[l ast]" -> Submi tButton

RGraph

The Table type of objects usually include one header, one or multiple tbodies, and onefooters. That is
to say, the Table object isrepresented by triple] t body, row, col um] . Eachtupleisrepresented
by a RTree and the three RTrees form a RGraph. The reason it is called a graph is that each tupleis
not separated. If multiple nodesin the RGraph form a Ul template, we can draw a dash line to connect
together. For example, thenode"4" in tbody, the "even" nodein row, and the"odd" nodein the column
form a Ul template such as

Url Link(uid: "tbody: 4, row even, colum: odd", clocator: [:])

thody row column

(4, even, odd)
— — —

B

In this way, the three RTrees actually form a graph. As a result, the routing problem becomes "how
to find a Ul template in the RGraph that is the closest one to the runtime UID 7.

To do this, we assign afitness, i.e., weight, to tbody, row, and column respectively. Usually, we select
the weight as follows:

t body > row > col um

That isto say, we always try to match the tbody first, then the row and the column.

The routing algorithm can be illustrated by the following code snippet.

U Ooj ect route(String key) {
/'l check the 1D reference
U Obj ect object = this.indices.get(key);

//this is a index reference
if(object == null){
//normalize the index
String[] parts= key.replaceFirst('_"', "").split('_");
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String[] ids = parts;
if(parts.length < 3){

ids = ["1", parts].flatten();
}

String x = ids[O0];

if("first".equal sl gnoreCase(x)){
X ="1";

}

String y = ids[1];

if("first".equal sl gnoreCase(y)){
y = "1

}

String z = ids[2];

if("first".equal sl gnoreCase(z)){
z = "1";

}

//Find match nodes separately for tbody, row, and colum
String[] list = this.generatePath(x);

Path path = new Path(list);

RNode nx = this.wal kTo(this.t, x, path);

list = this.generatePath(y);

path = new Path(list);

RNode ny = this.wal kTo(this.r, y, path);

list = this.generatePath(z);

path = new Path(list);

RNode nz = this.wal kTo(this.c, z, path);

//Use the fitness to select the closest match
int small estFitness = 100 * 4;
RNode xp = nx;
while (xp '= null) {
RNode yp = ny;
while (yp !'= null) {
RNode zp = nz;
while(zp !'= null){
/linternal representation of the index
String iid = this.getlnternalld(xp.getKey(), yp.getKey(), zp.getKey());
/11f they forma U tenplate
if(xp.tenplates.contains(iid) & yp.tenplates.contains(iid)
&& zp.tenpl ates.contains(iid))({
int fitness = (nx.getLevel () - xp.getlLevel()) * 100 +
(ny.getLevel () - yp.getlLevel()) * 10 +
(nz.getLevel () - zp.getLevel ());
if(fitness < smallestFitness){
object = this.tenplates.get(iid);
smal | est Fitness = fitness;

}

}
//wal k up the RGraph
zp = zp. parent;

}
//wal k up the RG aph
yp = yp.parent;

}

//wal k up the RGraph

Xp = Xp. parent;

}

/lreturn the closest match
return object;

}

Take the previous Tellurium Issue Result Ul module [http://code.google.com/p/aost/wiki/
TelluriumUI DDescriptionL anguage#Example] as an example, we have the following runtime UID to
Ul object mapping.

//Runtime U D mapped Ul obj ect
"issueResul t[ 1] [ Extra] "- - >Text Box
"issueResul t[1][ I D --> UrlLink
"issueResul t[ 2[ [ Type] -->Url Li nk
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Be aware that the "Extra", "ID", and "Type" are index references to the header columns of the header
"Extra", "ID", and "Type" respectively and they will be replaced by the actual column number of the
corresponding header at runtime.

Implementation
Antlr 3

UDL exploited Antlr [http://www.antlr.org/] parser generator. To use Antlr 3, we can definethe Maven
dependencies as follows.

<dependency>
<groupl d>org. antlr</groupl d>
<artifactld>antlr</artifactld>
<version>3. 1. 3</ versi on>
<scope>conpi | e</ scope>

</ dependency>

<dependency>
<groupl d>org. antlr</groupl d>
<artifactld>gunit</artifactld>
<version>3. 1. 3</ versi on>
<scope>t est </ scope>

</ dependency>

We aso need the Antlr3 Maven Plugin [http://mojo.codehaus.org/antlr3-maven-plugin/] to
automatically generate the Java parser code from Antlr 3 grammar.

<bui | d>
<resour ces>
<resource>
<di rectory>src/ mai n/java</directory>
</ resource>
<resource>
<di rectory>src/ nain/ resources</directory>
</ resource>
<resource>
<di rectory>src/ mai n/ gen</di rectory>
</ resource>
</ resources>
<t est Resour ces>
<t est Resour ce>
<directory>src/test/java</directory>
</ test Resour ce>
<t est Resour ce>
<di rectory>src/test/resources</directory>
</t est Resour ce>
</ test Resour ces>

<pl ugi ns>
<pl ugi n>
<groupl d>org. antlr</groupl d>
<artifactld>antlr3-maven-plugin</artifactld>
<versi on>3. 1. 3- 1</ ver si on>
<executions>
<execution>
<goal s>
<goal >ant | r </ goal >
</ goal s>
<configuration>
<conver si onTi meout >10000</ conver si onTi meout >
<debug>f al se</ debug>
<df a>f al se</ df a>
<nf a>f al se</ nf a>
<l ibDirectory>src/main/antlr3/inports</libDirectory>
<messageFor mat >ant | r </ messageFor nat >
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<out put Di r ect ory>src/ mai n/ gen</ out put Di rect ory>

<print G amrar >f al se</ pri nt G anmar >
<profile>fal se</profile>
<report>fal se</report>

<sourceDi rectory>src/ mai n/antlr3</sourceDirectory>

<trace>f al se</trace>
<ver bose>t rue</ ver bose>
</ configuration>
</ executi on>
</ executi ons>

</ pl ugi n>
<pl ugi n>
<artifactld>maven-cl ean-plugin</artifactld>
<configuration>
<fil esets>
<fileset>
<di rectory>src/ mai n/ gen</di rectory>
<i ncl udes>
<i ncl ude>**/*</ i ncl ude>
</incl udes>

<fol | owSyn i nks>f al se</fol | owSynl i nks>

</fileset>
</filesets>
</ configurati on>
</ pl ugi n>

</ pl ugi ns>
</ bui | d>

ANTLRWorks [http://www.antlr.org/worksindex.ntml] is a novel grammar development
environment for ANTLR v3 grammars. ANTLRWorks has anintelliJ IDEA Plugin [http:/
plugins.intellij.net/plugin/?id=953]. There are also other IDE plugins [http://www.antlr.org/wiki/
display/ANTLR3/Integration+with+Devel opment+Environments] available.

Data Structure

To create the parser, we need couple Java objects to map to the Antlr 3 grammars. For example, we

define the following classes.

public enum I ndexType {
VAL,
REF

}

public class Index {

I ndexType type;
String val ue;

}

public class MetaData {
protected String id;
}

public class ListMetaData extends MetaData {
protected Index index;
}

public class Tabl eHeader Met aDat a ext ends Li st Met aDat a{

}

public class Tabl eFoot er Met aDat a extends Li st MetaData {

}

public class Tabl eBodyMet aDat a ext ends MetaData {
protected Index tbody;
protected | ndex row,
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protected | ndex col um;

Embedded Java Code

To get data from the parser, we can embed Java code inside the Antlr 3 grammars as follows.

grammar Udl ;

options {
| anguage = Java;

}

@eader {
package org.telluriunsource. udl;

inport org.telluriunsource.udl.code.|ndexType;
inmport org.telluriunmsource. udl.|ndex;
inport org.telluriunsource. udl . MetaDat a;
inmport org.telluriunsource. udl.ListMtabData;
inport org.telluriunsource. udl.Tabl eHeader Met aDat a;
inmport org.telluriunmsource. udl. Tabl eFoot er Met aDat a;
inport org.telluriunsource. udl . Tabl eBodyMet aDat a;

}

@ exer: : header {
package org.telluriunsource. udl;

inport org.telluriunsource.udl.code.|ndexType;
inmport org.telluriunmsource. udl.|ndex;

inport org.telluriunsource. udl . MetaDat a;

inmport org.telluriunsource. udl.ListMtabData;

inport org.telluriunsource. udl.Tabl eHeader Met aDat a;
inmport org.telluriunsource. udl. Tabl eFoot er Met aDat a;
inport org.telluriunsource. udl . Tabl eBodyMet aDat a;

}

@enber s{

}

ui d returns [ MetaData netadat a]

: bu=baseU d {netadata=bu;}
| lu=listU d {netadata=lu;}
| tu=tableUid {netadata=tu;}

baseUi d returns [ MetaData netadata)
: ID {netadata = new MetaData($ID.text);}

INDEX '}' {netadata = new ListMetaData('_' + $INDEX text, $INDEX text);}

listUid returns [ListMtaData netadatal
. o
" INDEX '}' 'as' ID {netadata = new ListMetaData($l D.text, $INDEX text);}

| .
tableUid returns [ MetaData netadat a]
: t hu=t abl eHeader Ui d {netadata = thu;}

| tfu=tabl eFooterUid {nmetadata = tfu;}
| t bu=t abl eBodyUi d {netadata = tbu;}

tabl eHeader Ui d returns [ Tabl eHeader Met aDat a net adat a]

‘{" "header' ':' INDEX '}’
{netadata = new Tabl eHeader Met aDat a(' _' +$| NDEX. t ext, $I NDEX.text);}
| ‘{'" "header' ':' INDEX '}' 'as' ID

{netadata = new Tabl eHeader Met aDat a( $I D. t ext, $I NDEX. text);}

tabl eFooterUi d returns [ Tabl eFoot er Met aDat a net adat a]

"{" 'footer' ':' INDEX'}"
{netadata = new Tabl eFoot er Met aDat a(' _' +$I NDEX. text, $I NDEX. text);}
| "{" 'footer’ ':' INDEX'}' 'as' ID

{netadata = new Tabl eFoot er Met aDat a( $I D. t ext, $I NDEX.text);}

tabl eBodyUi d returns [Tabl eBodyMet aDat a net adat a]
: {" "row ‘':' inx1=INDEX ',"' 'colum' ':' inx2=INDEX '}"'
{netadata = new Tabl eBodyMetaData("_1_" + inxl.getText() + '_' + inx2.getText());
net adat a. set Tbody(new | ndex("1"));
net adat a. set Row( new | ndex(i nx1. get Text()));
net adat a. set Col utmm( new | ndex(i nx2.getText()));}
| {" 'row ':' inx1=INDEX ',' 'colum' ':' inx2=INDEX '}' 'as' ID
{netadata = new Tabl eBodyMet aDat a( $I D. t ext);

137



Tellurium UID
Description Language

fragment LETTER :

fragment DIGT :

I NDEX
ID
ws

net adat a. set Thody(new | ndex("1"));
net adat a. set Row( new | ndex(i nx1. get Text()));
net adat a. set Col utm( new | ndex(i nx2. get Text())); }
{" 'row '-> jdi=ID"'," 'columm’' ':' INDEX '}’
{metadata = new Tabl eBodyMetaData("_1_" + idl.getText() + '_' + $I NDEX text);
net adat a. set Tbody(new | ndex("1"));
net adat a. set Row( new | ndex( | ndexType. REF, idl.getText()));
net adat a. set Col utm( new | ndex($1 NDEX. text));}
{" 'row '-> idl=ID"',' 'colum' ':' INDEX '}' 'as' id2=ID
{met adata = new Tabl eBodyMet aDat a(i d2. get Text ());
net adat a. set Thody(new | ndex("1"));
net adat a. set Row( new | ndex( | ndexType. REF, idl.getText()));
met adat a. set Col um( new | ndex($! NDEX. text));}
{" 'row ':' INDEX',' 'colum' '-> idl=ID"}'
{metadata = new Tabl eBodyMetaData("_1_" + $INDEX. text + '_' + idl.getText());
net adat a. set Tbody(new | ndex("1"));
met adat a. set Row( new | ndex( $I NDEX. text));
net adat a. set Col um( new | ndex(| ndexType. REF, idl.getText()));}
{" 'row ':' INDEX',' 'colum' '->' idl=ID"'}' 'as' id2=ID
{met adata = new Tabl eBodyMet aDat a(i d2. get Text ());
net adat a. set Thody(new | ndex("1"));
net adat a. set Row( new | ndex($I NDEX. text));
net adat a. set Col um( new | ndex(| ndexType. REF, idl.getText()));}
{'" 'row '-> jdi=ID"'," 'colum' '->' id2=ID"}"
{netadata = new Tabl eBodyMet aData("_1_" + idl.getText() + '_' + id2.getText());
net adat a. set Tbhody(new | ndex("1"));
net adat a. set Row( new | ndex( | ndexType. REF, idl.getText()));
net adat a. set Col um( new | ndex( | ndexType. REF, id2.getText()));}
{" 'row '-> idil=ID"',' 'colum' '->' id2=ID"'}' 'as' id3=ID
{met adata = new Tabl eBodyMet aDat a(i d3. get Text ());
net adat a. set Thody(new | ndex("1"));
net adat a. set Row( new | ndex( | ndexType. REF, idl.getText()));
net adat a. set Col utm( new | ndex( | ndexType. REF, id2.getText()));}
“{" "tbody' ':' inx1=INDEX ',' 'row ':' inx2=INDEX ',' 'columm' ':' inx3=INDEX '}’
{metadata = new Tabl eBodyMetaData('_' + inxl.getText() + '_' +
inx2.getText() + '_" + inx3.getText());
net adat a. set Thody(new | ndex(i nx1. get Text()));
net adat a. set Row( new | ndex(i nx2. get Text()));
net adat a. set Col utm( new | ndex(i nx3.get Text()));}
“{'" "tbody' ':' inx1=INDEX ',' 'row ':' inx2=INDEX ',' 'columm' ':' inx3=INDEX '}' 'as' ID
{netadata = new Tabl eBodyMet aDat a( $I D. t ext);
net adat a. set Tbody(new | ndex(i nx1.getText()));
net adat a. set Row( new | ndex(i nx2. get Text()));
net adat a. set Col utmm( new | ndex(i nx3.getText()));}
"{" "tbody' ':' inx1=INDEX',' 'row '->' idl=ID"',' 'colum' ':' inx2=INDEX '}'
{metadata = new Tabl eBodyMetaData(' _' + inxl.getText() + '_' + idl.getText() + '_' + inx2.getText());
net adat a. set Thody(new | ndex(i nx1. get Text()));
net adat a. set Row( new | ndex( | ndexType. REF, idl.getText()));
net adat a. set Col utm( new | ndex(i nx2. get Text()));}
“{" "tbody' ':' inx1=INDEX',' 'row '->' idl=ID"'," 'colum' ':' inx2=INDEX '}' 'as' id2=ID
{metadata = new Tabl eBodyMet aDat a(i d2. get Text());
net adat a. set Tbody(new | ndex(i nx1.getText()));
net adat a. set Row( new | ndex( | ndexType. REF, idl.getText()));
net adat a. set Col utm( new | ndex(i nx2.getText()));}
"{' 'tbody' ':' inx1=INDEX ',' 'row ':' inx2=INDEX',' 'colum' '->' idl=ID"'}"
{metadata = new Tabl eBodyMetaData(' _' + inxl.getText() + '_' + inx2.getText() + '_' + idl.getText());
net adat a. set Thody(new | ndex(i nx1. get Text()));
net adat a. set Row( new | ndex(i nx2. get Text()));
net adat a. set Col um( new | ndex( | ndexType. REF, idl.getText()));}
“{" "tbody' ':' inx1=INDEX',' 'row ':' inx2=INDEX ',' 'colum’' '->' idl=ID"'}' 'as' id2=ID
{metadata = new Tabl eBodyMet aDat a(i d2. get Text());
net adat a. set Tbody(new | ndex(i nx1.getText()));
net adat a. set Row( new | ndex(i nx2. get Text()));
net adat a. set Col um( new | ndex(| ndexType. REF, idl.getText()));}
"{" "tbody' ':' INDEX',' 'row '->' idl=ID"',' 'colum' '->' id2=ID"}"
{netadata = new Tabl eBodyMetaData(' _' + $INDEX. text + '_' + idl.getText() + '_' + id2.getText());
met adat a. set Tbody( new | ndex($!| NDEX. text));
net adat a. set Row( new | ndex( | ndexType. REF, idl.getText()));
net adat a. set Col utm( new | ndex( | ndexType. REF, id2.getText()));}
“{' 'tbody' ':' INDEX',' 'row '->' idl=ID"',"' 'colum' '->" id2=ID"'}"' 'as' id3=ID
{metadata = new Tabl eBodyMet aDat a(i d3. get Text());
net adat a. set Thody(new | ndex( $! NDEX. t ext));
net adat a. set Row( new | ndex(| ndexType. REF, idl.getText()));
net adat a. set Col um( new | ndex( | ndexType. REF, id2.getText()));}
(ta'..'z | A LTZY)
0.9
(DDEA@T+ | 'all' | 'odd" | 'even' | "any' | 'first' | 'last' );
LETTER (LETTER | DG T | '_')*;
("t tNet ARt ) At ] A fY )+ {$channel = H DDEN, };
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Parser

The above Antlr 3 Maven plugin generates alexer, UdlLexer, and a parser, UdlParser. To wrap things
up, we define a parser class asfollows.

public class U dParser {

public static MetaData parse(String uid) throws RecognitionException {
if (uid == null || uid.trim().length() == 0)
return null;

Char Stream stream = new ANTLRStri ngSt rean( ui d);

Udl Lexer | exer = new Udl Lexer(strean);

TokenSt ream t okenSt r eam = new ConmonTokenSt rean(| exer);
Udl Par ser parser = new Udl Parser (tokenStrean;

return parser.uid();

Unit Test

To test the generated parser, UidParser, we can use JUnit 4 to test it.

public class U dParser_UT {

@est
public void testBaseU d(){
try{
Met aData data = Ui dParser. parse("Tel luriuni);
assert Not Nul | (dat a) ;
assert Equal s("Tel luriunt', data.getld());
}cat ch(Recogni ti onException e){
fail (e.get Message());

}
}
@est
public void testTabl eHeader Ui d() {
try{
Met aData data = Ui dParser. parse("{header: 3} as A");
assert Not Nul | (dat a) ;
assert True(data instanceof Tabl eHeader Met aDat a) ;
Tabl eHeader Met aDat a th = (Tabl eHeader Met aDat a) dat a;
assert Equal s("A", th.getld());
assert Equal s("3", th.getlndex().getValue());
assert Equal s( I ndexType. VAL, th.getlndex().getType());
}cat ch(Recogni ti onException e){
fail (e.get Message());
}
}
@est
public void testTabl eBodyRef Ui d(){
try{

Met aData data =
Ui dParser. parse("{tbody : 1, row -> good, columm -> bad} as Search");
assert Not Nul | (dat a);
assert Equal s(" Search", data.getld());
assert True(data instanceof Tabl eBodyMet aDat a);
Tabl eBodyMet aDat a t bnd = ( Tabl eBodyMet aDat a) dat a;
assert Equal s("1", tbnd. get Tbody(). getVal ue());
assert Equal s( | ndexType. VAL, tbnd. get Tbody(). get Type());
assert Equal s("good", tbnd. get Row(). getVal ue());
assert Equal s( | ndexType. REF, tbnd. get Row ). get Type());
assert Equal s("bad", tbnd. get Col umm(). getVal ue());
assert Equal s( | ndexType. REF, tbnd. get Col um(). get Type());
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}cat ch(Recogni ti onException e){
fail (e.get Message());
}
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Chapter 9. Tellurium Widgets

Introduction

Telluriumteamisrefactoring the trunk code base into multiple sub-projects. One purposeisto separate
tellurium core framework from its extensions. Tellurium widget is a good example of tellurium
extensions. Tellurium provides you the capability to composite Ul objects into a widget object and
then you can use the widget directly just like using a tellurium Ul object. The advantage is that you
do not need to deal with the Ul at the link or button level for the widget, you just work on the high
level methods. Another advantage is that this widget is reusable.

Widget Implementation

Usually, Java script frameworks provide a lot of widgets. Take the Dojo framework as an example.
We use the widget DatePicker? to prototype the tellurium widget. The steps to define and use the
widget are listed asfollows,

» Extend thewidget object and define the DojoWidget? object with its name spaceas" DOJO"

For widgets, it isimportant to include name space to avoid name collision between different widget
modules. For example, what is Dojo and ExtJs? both have the widget Date Picker? After add the
name space, the widget will be like "DOJO_DatePicker".

» Definewidget by combining tellurium Ul Objects

For example, the DataPicker? widget is defined as follows,

cl ass DatePi cker extends Doj oW dget {

public void defineWdget () {

ui . Cont ai ner (ui d: "DatePicker", locator: "/div[ @l ass="datePi ckerContai ner' and
child::tabl e[ @l ass=' cal endarContainer']]1"){
Container(uid: "Title", locator: "/tabl e[ @l ass=' cal endar Cont ai ner']

/thead/tr/td[ @l ass=" nmont hW apper' ]/t abl e[ @l ass=" nont hCont ai ner']
/tbody/tr/td[ @l ass=' nont hLabel Contai ner']"){

Icon(uid: "increaseWeek", locator: "/span[ @ojoattachpoint="increaseWeekNode']")
Icon(uid: "increaseMonth", locator: "/span[ @ojoattachpoint="increaseMnthNode']")
I con(uid: "decreaseWeek", locator: "/span[ @ojoattachpoint="decreaseWekNode']")
I con(uid: "decreaseMdnth", |ocator: "/span[ @ojoattachpoint="decreaseMnthNode']")
Text Box(ui d: "nonthLabel ", locator: "/span[ @oj oattachpoint="nont hLabel Node']")
St andar dTabl e(ui d: "cal endar”, locator: "/tabl e[ @l ass=' cal endar Cont ai ner']/tbody
/tr/td/tabl e[ @l ass=' cal endar BodyCont ai ner']"){
Text Box(ui d: "header: all", locator: "")
ClickableUi(uid: "all", locator: "")
}
Cont ai ner(uid: "year", locator: "/tabl e[ @l ass='cal endarContainer']/tfoot/tr
/td/tabl e[ @l ass="year Contai ner']/tbody/tr/td/ h3[ @l ass="year Label ']1"){
Span(uid: "prevYear", locator: "/span[ @l ass='previousYear' and
@loj oat t achpoi nt =" previ ousYear Label Node']")
Text Box(uid: "currentYear", |locator: "/span[ @l ass='sel ectedYear' and
@loj oat t achpoi nt =" current Year Label Node' ] ")
Span(uid: "nextYear", locator: "/span[ @l ass=' nextYear' and
@loj oat t achpoi nt =' next Year Label Node' 1 ")
}

Since widget is a fixed block of Uls, it is fine to use the XPath directly instead of the composite
locator.

» Definewidget builder
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For example, we defined the following methods:

public String getCurrentYear(){
return get Text (" Dat ePi cker.year. currentYear")

}

public void selectPrevYear(){
click "DatePicker.year.prevYear"

}

Define widget builder

Thewidget istreated asatellurium Ul object and the builder isthe same as regul ar tellurium objects

cl ass Dat ePi cker Bui | der extends U Obj ect Bui | der {

public build(Map map, Cosure c) {
/] add default paranmeters so that the builder can use themif not specified
def df =1[:]
Dat ePi cker datepi cker = this.internBuild(new DatePicker(), map, df)
dat epi cker . def i neW dget ()

return datepicker

Hook the widget into the Tellurium Core framework

Each widget module will be compiled as a separate jar file and it should define a bootstrap class
to register al the widgets inside the module. By default, the full class name of the bootstrap class
is org.tellurium.widget. XXX X.Init, where the class Init should implement the WidgetBootstrap?
interface to register widgets and X XXX stands for the widget module name. It is DOJO in our case

class Init inplenents W dget Boot strap{
public void | oadW dget (Ui Obj ect Bui | der Regi stry ui Obj ect Bui | der Regi stry) {
i f(ui CbjectBuilderRegistry !'= null){
ui Obj ect Bui | der Regi stry. regi sterBuil der(getFul | Name(" Dat ePi cker"),
new Dat ePi cker Bui | der())

Then in the tellurium configuration file TelluriumConfig?.groovy, you should include your module
name there,

wi dget {
nodul e{
//define your wi dget nodul es here, for exanple Dojo or ExtlJs
i ncl uded="doj o"
}
}

If you use your own package name for the bootstrap class, for example,
com.mycompay.widget.Boot, then you should specify the full name there like

wi dget {
nodul e{
//define your wi dget nodul es here, for exanple Dojo or ExtlJs
i ncl uded="com nyconpay. w dget . Boot "
}
}

142



Tellurium Widgets

Note, you can load multiple widget modules into the Tellurium Core framework by defining
i ncl uded="doj o, com nmyconpay.w dget . Boot"

» Usewidgets

The Widget is defined as aregular tellurium Ul object. For example,

cl ass Dat ePi cker Denp extends Dsl Cont ext {

public void defineUi() {
ui . Form(uid: "dropdown", clocator: [:], group: "true"){
Text Box(uid: "label", clocator: [tag: "h4", text: "Dropdown:"])
I nput Box(uid: "input", clocator: [dojoattachpoint: "val uel nput Node"])
I mage(uid: "selectDate", clocator: [title: "select a date",
doj oat t achpoi nt: "contai ner DropdownNode", alt: "date"])
DOJO _Dat ePi cker (ui d: "datePicker", clocator: [tag: "div",
doj oat t achpoi nt: "subW dget Cont ai ner Node"])

Then on the modul e file DatePickerDemo?, you can call the widget methods instead of dealing with
low level links, buttons, and so on. To make the testing more expressive, Tellurium provides an
onWidget method.

onW dget (String uid, String nmethod, Object[] args)
In that way, we can call the widget methods as follows:

onW dget "dropdown. dat ePi cker", sel ectPrevYear

This prototype is on the tellurium trunk/extensi ons/dojo-widget project. Please see the project for
details and try out by yourself. Y our feedback is always welcome.

Tellurium Widget Archetype

To create a Tellurium Ul widget project, we can use Tellurium Widget archetype as follows,

mvn archet ype: create -Dgroupl d=your _group_id -Dartifactld=your_artifact_id
-DarchetypeArtifactld=tel |l uriumw dget-archetype

- Dar chet ypeGroupl d=org. tel | uri unsource -DarchetypeVersi on=0. 7. 0- SNAPSHOT

- Dar chet ypeReposi tory=htt p:// maven. kungf ut ers. or g/ content/r eposi t ori es/ snapshot s
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Tellurium 0.7.0 include a new Engine embedded in Selenium Core. The main functionalities of the
Tellurium Engine include

e CSS Selector support based on jQuery
» Ul module group locating
» Ul module Caching

* New APIs based on jQuery

Code Structure

The following are Javascript files in the Engine project:

[jfang@mars engine]$ tree src/ main/resources/core/scripts/
src/ mai n/ resources/ core/scripts/

|-- firebuglite

| |-- errorlcon.png

| |-- firebug-lite.css

| |-- firebug-lite.js

| |-- firebug.gif

| | -- firebug_Il ogo. png

| | -- infolcon.png

| |-- progress.gif

| | -- spacer.gif

| |-- tree_close.gif

| |-- tree_open.gif

| *-- warni ngl con. png

|-- htmutils.js

|-- jquery-1.4.2.js

| -- jguery-cookies-2.1.0.js
|-- jquery-sinpletip-1.3.1.js
|-- json2.js

|-- log4js.js

|-- seleniumapi.js

| -- sel eniumbrowserbot.js
| -- seleniumbrowserdetect.js
| -- sel eni um commandhandl ers.js
| -- sel eni um executionl oop.js
|-- seleniumlogging.js

| -- seleniumrenoterunner.js
|-- seleniumtestrunner.js

|-- seleniumversion.js

|-- telluriumapi.js

|-- telluriumcache.js

|-- telluriumextensions.js
|-- telluriumlogging.js

|-- telluriumselector.js

|-- telluriumudl .js

|-- telluriumuialg.js

|-- telluriumuibasic.js

|-- telluriumuiextra.js

|-- telluriumuinodule.js

|-- telluriumuiobj.js

|-- telluriumuisnapshot.js
|-- telluriumjs

|-- tooltip

| “-- sinpletip.css

| -- user-extensions.js

|-- utils.js

“-- xmextras.js

where
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CSS

* jquery-1.4.2js: jQuery is updated to the latest version 1.4.2.

* jquery-cookies-2.1.0.js: jQuery Cookies Plugin to support more cookie related operation
* tellurium.js: Entry point for Tellurium Engine code and it defined the Tel | ur i umfunction.
* tellurium-selector.js: CSS selector builder

o tellurium-udl.js: Tellurium UDL processing

o tellurium-uialg.js: Tellurium Ul algorithm

o tellurium-uibasic.js: Tellurium Ul basic

* tellurium-uiextrajs: Tellurium extra Ul functionalities

¢ tellurium-uimodule.js: Tellurium Ul module definition on Engine side

o tellurium-uiobj.js: Tellurium Ul object

* tellurium-uisnapshot.js: Tellurium Ul snapshot

« tellurium-cache.js: Tellurium Engine caching for Ul modules and locators

* telurium-extension.js: Extra Tellurium APIsfor Selenium

o tellurium-api.js: New Tellurium APIs based on jQuery

utilsjs: Utility functions

Selector Support

Started from version 0.6.0, Tellurium supports a CSS selector to address the problem of poor
performance of xpath in Internet Explorer. Auto-generating jQuery instead of xpath has the following
advantages:

 Faster performancein IE

» The power of CSS selector to call methods on jQuery collections to retrieve bulk data

* New CSS selector based Engine to replace Selenium Core

Tellurium Core automatically builds runtime xpath or CSS selector based on a flag in DslContext.

Tellurium Core uses CSS selector as the default locator. To switch back to XPath from CSS selector,
you should call

di sabl eCssSel ect or ()
and use
enabl eCssSel ector ()

to go back to CSS selector as shown in the following diagram.
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Tellrium Ul Module

useCssSelector() / disableCssSelector()

Tellurium Core
CSS Selector XPath Builder
Builder
CSS Selector XP ath

l l

Custom Selenium Server

Be aware that CSS selector only works for composite locator, i.e., clocator. If you have base locator,
which is pre-generated locator, then the CSS selector will not work for you.

How does the CSS Selector Work? The basic idea is to customize Selenium Core to load the
jQuery library at startup time. In other words, we add jquery.js in to the TestRunner.html and
RemoteRunner.html.

After that, we register a custom locate strategy “jquery" in Selenium
Core. This is done by adding the following lines to the method
Br owser Bot . prototype. _regi sterAl | LocatorFunctions in the sdenium-
browserbot.js file. Note that the locate strategy "uimcal" is used by Tellurium Engine internaly.

this.locationStrategies['jquery'] = function(locator, inDocunent, inW ndow) {
return telluriumlocateEl ement ByCSSSel ect or (| ocat or, inDocunent, inW ndow);
}s

//used internally by Tellurium Engine
this.locationStrategi es['uintal'] = function(locator, inDocunent, inWndow) {
return telluriuml ocateEl enent Wt hCacheAwar e(l ocator, inDocunent, inW ndow);

I

This defines new functions for Selenium to locate elements on the page. For example, for the strategy
"jquery”, if someone runs click("jquery=div#myid"), Selenium Core will find the element by CSS
selectordi v#mnyi d. Selenium passed three arguments to the location strategy function:

* locator: the string the user passed in
 inWindow: the currently selected window
 inDocument: the currently selected document

The function must return null if the element can't be found.
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The actua implementation can be illustrated by thel ocat eEl enent ByCSSSel ect or method.

Tel I urium prototype. | ocat eEl enent ByCSSSel ector =
function(locator, inDocunent, inW ndow){
var loc = locator;
var attr = null;
var isattr = fal se;
//check attribute |ocator

var inx = locator.lastlndexO (' @);

if (inx '=-1) {
loc = locator.substring(0, inx);
attr = locator.substring(inx + 1);

isattr = true;

}

/1find el ement by jQuery CSS sel ector

var found = teJQuery(inDocunent).find(loc);
if (found.length == 1) {

if (isattr) {
return found[0].getAttributeNode(attr);
} else {

return found[O0];

}
} else if (found.length > 1) {

if (isattr) {
return found.get().getAttributeNode(attr);
} else {

return found. get();

} else {
return null;

}

The code is pretty straightforward. When we find one element, return its DOM reference (Note:
Selenium does not accept returning an array with only one element) and if we find multiple el ements,
we use jQuery get() method to return an array of DOM references. Otherwise, return null.

As shown in the code, we use the same format of attribute locator as the XPath one, i.e.,

| ocator@ttribute

With the adoption of jQuery, we also need some custom jQuery selectors and plugins to meet our
needs.

To design jQuery custom selectors, we need to understand the jQuery selector syntax:

$.expr[':'].selector_name = function(obj, index, meta, stack){

where

» obj: acurrent DOM element

* index: the current loop index in stack
» meta: meta data about your selector

 stack: stack of al elementsto loop
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Theabovefunction returnstrueto include current element and returnsfal seto exclude current element.
A more detailed explanation could be found from jQuery Custom Selectors with Parameters [http:/
jquery-howto.blogspot.com/2009/06/jquery-custom-sel ectors-with-parameters.html].

To avoid conflicts with user'sjQuery library, weyield the"$" symbol and rename jQuery to teJQuery
in Tellurium.

We defined the following Custom jQuery Selectors.

‘te_text

The :te text selector is created to select a Ul element whose text attribute is a given string. The
implementation is simple,

teJQuery. extend(teJQuery.expr[':'], {
te_text: function(a, i, m {
return teJQuery.trin(teJQuery(a).text()) === teJQery.trimn{3]);

}
1)

Y ou may wonder why we use n{ 3] here, the variable mincludes the following parameters
e nf0] :te_text(argunent) full selector

e n{1] :te_text selector name

e n{2] :'' quotesused

e n{ 3] :argunent parameters

As aresult, the selector picks up the elements whose text attribute, obtained by t ext (), is equa
to the passed in parameter ni 3]

:group

The :group selector is used to implement the group locating [http://code.google.com/p/aost/wiki/
UserGuide#Group_Locating] in Tellurium. For example, we want to select a "div" whose children
include one "input", one"img", and one "span" tags. How to express this using jQuery?

One way isto usethe following selector,

teJQuery.expr[':"].group = function(obj){
var $this = teJQuery(obj);
return ($this.find("input").length > 0) && ($this.find("ing").length > 0)
&& ($this.find("span").length > 0);

That isto say, only aDOM node satisfying all thethree conditions, i.e, whose children include "input”,
"img", and "span”, is selected because the AND conditions. Remember, only the node that returnstrue
for the above function is selected.

However, inreal world, we may have many conditions and we cannot usethis hard-coded style selector
and we need to use the custom selector with parametersinstead. Here is our implementation,

teJQuery.expr[':"].group = function(obj, index, m{
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var $this = teJQuery(obj);

var splitted = n{3].split(",");
var result = true;

for(var i=0; i<splitted.length; i++){
result =result & ($this.find(splitted[i]).length > 0);
}

return result;

If we use firebug to debug the code by running the following jQuery selector
teJQuery("div:group(input, ing, span)")

We can see the variable mincludes the following parameters

e nf 0] :group(input, ing, span) full selector

* n{ 1] :group selector name

e n{2] :'' quotesused

e n{3] :input, ing, span parameters
:styles

We can see the variable m includes the following parameters

ui . Container(uid: "Progranmt, clocator: [tag: "div"], group: "true") {

Div(uid: "label", clocator: [tag: "a", text: "Prograni])
Contai ner (uid: "triggerBox", clocator: [tag: "div"], group: "true") {
I nput Box(ui d: "inputBox", clocator: [tag: "input", type: "text",
readonly: "true", style: "width: 343px;"], respond: ["click"])
Image(uid: "trigger", clocator: [tag: "img", style: "overflow auto;

wi dt h: 356px; height: 100px;"], respond: ["click"])

Unfortunately, the following generated jQuery selector does not work.

$(' div:has(input[type=text][readonly=true][style="width: 343px;"],
inmg[style="overflow auto; w dth: 356px; height: 100px;"])
ing[style="overflow auto; wi dth: 356px; height: 100px;"]"')

We have to use a custom jQuery selector to handle the style attribute as follows,

teJQuery.expr[':"'].styles = function(obj, index, m{
var $this = teJQuery(obj);

var splitted = new Array();

var fs = nf3].split(/:];/);

for(var i=0; i<fs.length; i++){
var trinmed = teJQuery.trin(fs[i]);
if(trimed.length > 0){
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splitted. push(trined);
}
var result = true;

var | =0;
while(l < splitted.length){
result = result &&
(teJQuery.trin{$this.css(splitted[1])) == splitted[]+1]);
I =l +2;
}

return result;

The main idea is to split the content of the style attribute into multiple single-css classes, then try to
match each css class one by one. This approach may not be the optimal one, but it works.

Then, the new runtime jQuery selector becomes,

div:group(a:te_text(Program), div) div:group(input:styles(w dth: 343px;)
[type=text][readonl y=true], ing:styles(overflow auto; width: 356px;
hei ght: 100px;)) ing:styles(overflow auto; width: 356px; height: 100px;)

‘nextToLast

One implemented suggested by Kevin is shown as follows,

teJQuery.expr[':'].nextToLast = function(obj, index, m{
var $this = teJQuery(obj);

if ($this.index() == $this.siblings().length - 1) {
return true;
} else {
return fal se;
}
}s

and he also suggesteda more efficient implementation [http://www.tentonaxe.com/2010/03/custom-
jquery-selectors.html].

/1 this is a selector called nextToLast. its sole purpose is to
/1 return the next to last element of the array of elenments supplied
/1 to it. The paranmeters in the function bel ow are as foll ows;

/1 obj => the current node being checked

/1 ind => the index of obj in the array of objects being checked
/Il prop => the properties passed in with the expression

/1 node => the array of nodes being checked
teJQuery.expr[':"'].nextToLast = function(obj, ind, prop, node){

/1 if indis 2 less than the length of the array of nodes, keep it
if (ind == node.length-2) {

return true;
} else {

/1 else, renove the node

return fal se;
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We also have the following custom jQuery plugin.

outerHTML

When  we  worked onthe  diagnose  utility [http://code.google.com/p/aost/wiki/
TelluriumPowerUtilityDiagnose], we were frustrated because we need to get the HTML source of a
DOM node, but the ht m () method in jQuery only returns innerHTML. We posted a question to
jQuery group [http://groups.google.com/group/jquery-en] and got the answer,

$(' <div>').append( $(j Query_Selector).clone() ).htm ()

and as suggested by another person, we went further to implement this as a simple jQuery plugin,

teJQuery. fn.outerHTM. = function() {
return teJQuery("<div/>").append( teJQuery(this[0]).clone() ).htm ();
I

We made two changes here.

1. outerHTML isdefined asanew property of j Quer y. f n rather than asastandalone function. This
registers the function as a plug-in method.

2. We use the keyword this as a replacement for the jQuery selector. Within a plug-in method, this
refersto the jQuery object that is being acted upon.

Ul Module Group Locating

Ul Moduleisthe heart of Tellurium Automated Testing Framework. Even Ul Module wasintroduced
at the prototype phase, but there was really no algorithm to locate the Ul module as a whole. Up to
Tellurium 0.6.0, we still need Tellurium core to generate runtime locators based on the Ul module
definition and then pass Selenium commands to the Selenium core to locate each individual Ul
element.

The Santa algorithm is the missing half of the Tellurium Ul module concept. The algorithm can locate
the whole Ul module at the runtime DOM. After that, you can just pass in Ul element's UID to
find it in the cached Ul module on Tellurium Engine. That is to say, you don't need Tellurium Core
to generate the runtime locators any more. For compatibility reason, Tellurium Core still generates
runtime locators, but they are not really needed if you turn on Ul module group locating and caching
by calling

useTel | uri unEngi ne(true);

Why is the algorithm namedSanta. Thisis because | have completed most of the design and coding
work during the Christmas season in 2009. It is like a gift for me from Santa Claus.

Basic Flow

Ui Module Group Locating is to locate al elements defined in a Ul module by exploiting the
relationship among themselves. The problem isto locate the Ul module as awhole, not an individual
Ul element.

The Ul module group locating basic flow isillustrated in the following diagram.
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First, the Tellurium Engine APl accepts a JSON presentation of the Ul module. For example,

var json = [{"obj":{"uid":"Form,"locator":{"tag":"form'}, "ui Type": "Fornt'}, "key": " Forni},
{"obj":{"uid":"Usernanme","locator":{"tag":"tr"}, "ui Type": " Container"},"key":"Form Usernane"},

{"obj":{"uid":"Label","locator":{"direct":true,"text":"Usernanme:","tag":"td"},
"ui Type": " Text Box"}, "key": " Form User nane. Label "},
{"obj":{"uid":"Input","locator":{"tag":"input","attributes":{"nanme":"j _usernanme",

“"type":"text"}}, "ui Type": "I nput Box"}, "key":"Form User name. | nput"},
{"obj":{"uid":"Password", "l ocator":{"tag":"tr"}, "ui Type":"Container"}, "key":"Form Password"},

{"obj":{"uid":"Label","locator":{"direct":true, "text":"Password:","tag":"td"},
"ui Type": " Text Box"}, "key":"Form Passwor d. Label "},

{"obj":{"uid":"Input","locator":{"tag":"input","attributes":{"nane":"j_password",
"type":"password"}}, "ui Type": "I nput Box"}, "key":"Form Password. | nput"},

{"obj":{"uid":"Submt","locator":{"tag":"input","attributes":{"nane":"submt",

"val ue":"Login","type":"subnit"}}, "ui Type":"Subm tButton"}, "key":"Form Subm t"}];

The Ul tree, i.e.,, UTree, builder in Tellurium Engine builds a UTree based on the JSON input.
Then Tellurium Engine calls the Santa algorithm to locate all Ul elements in the Ul module
except the elements that are defined as not cacheable by two Ul object attributes, i.e., lazy"
andnoCacheForChildren. Dynamic elements can be located by searching from its parent and use a
subset of the Santa algorithm, which will not be covered here.

Once an element in aUl moduleislocated, its DOM referenceis stored into the UTree and an index is
also created for fast access. After the Santa algorithm isfinished, the Ul moduleis stored into a cache.

Data Structures

The Ul object definition in Tellurium Engine is very much similar to the one defined in Tellurium
Core. The basic Ul object is defined as,
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/I base U object
var U Object = O ass. extend({
init: function() {
/U object identification
this.uid = null;

/I neta data
this.metabData = null;

/lits parent U object
this.parent = null;

/I namespace, useful for XM, XHTM., XForns
t hi s. namespace = nul | ;

this.locator = null;

//event this object should be respond to
this.events = null;

//should we do | azy locating or not, i.e.,

//wait to the time we actually use this U object

/lusually this flag is set because the content is dynamc at runtine
this.lazy = fal se;

//1f it is contained in its parent or not
this.self = fal se;

this.ui Type = null;

/1 Tellurium Core generated locator for this U bject
this.generated = null;

/1 dom ref erence
this.donRef = null;

/U Modul e reference, which U npdule this U object belongs to
this.uim= null;

All Ul objects extend this basic Ul object. For example, the Container object is defined as follows.

var Ui Contai ner = U Obj ect.extend({
init: function()({
this._super();
this.ui Type = ' Container';
this.group = fal se;
t hi s. noCacheFor Chil dren = fal se;
thi s. conponents = new Hasht abl e();

The Ul module at Tellurium Engine is defined as follows.

function U Mdul e(){
//top level U object
this.root = null;
this.valid = fal se;

//hold a hash table of the uid to U objects for fast access
this. map = new Hashtabl e();

/lindex for uid - domreference for fast access
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this.indices = null;

//1f the U Mdule is relaxed, i.e., use closest nmatch
this.rel axed = fal se;

//the relax details including the U Ds and their corresponding html source
this.relaxDetails = null;

/I nunber of natched snapshots
this. matches = 0;

//scal ed score (0-100) for percentage of match
this.score = 0;

/11D Prefix tree, i.e., Trie, for the | ookForld operation in group |ocating
this.idTrie = new Trie();

// Cache hit, i.e., direct get domreference fromthe cache
this.cacheHit = 0;

// Cache miss, i.e., have to use wal kTo to | ocate el enents
this.cacheM ss = 0;

//the latest time stanp for the cache access
this.tinmestanp = null;

/U nodul e dunp visitor
this.dumpVisitor = new Ui DunpVisitor();

/| Snapshot Tree, i.e., STree
this.stree = null;

From above, you can see the Ul module has two indices for fast access. One is UID to Ul object
mapping and the other one isthe UID to DOM reference mapping.

An ID prefix tree, i.e, Trig, is built from Ul module JSON presentation if the Ul module includes
elements with an ID attribute. The Trie is used by the Santa looklD operation. A more detailed Trie
build process can be found on the wiki The Ul Module Generating Algorithm in Trump [http://
code.google.com/p/aost/wiki/UIModuleGeneratingAlgorithm#A_Trie Based Dictionary]

The scaled scoreis used by the relax operation for partial matching, i.e., closest match, and the score
stands for how close the Ul module matches the runtime DOM. 100 is a perfect match and zero is no
found. Thisis very powerful to create robust Tellurium test code. That isto say, the Santa algorithm
is adapt to changes on the web page under testing to some degree.

Locate

Assume we have Ul module as shown in the following graph.

VAR
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The group locating procedure is basically a breadth first search algorithm. That isto say, it startsfrom
the root node of the UTree and then its children, its grandchildren, ..., until all node in the UTree has
been searched. Santa marks color for already searched node in the UTree and you can see the color
changes during the search procedure.

Algorithm

Themainflow of group locating can be self-explained by thefollowing greatly simplified code snippet.

Ui Al g. prototype. santa = functi on(ui nodul e, rootdomn{
//start fromthe root elenent in the U nodule
i f(!uinodule.root.lazy)({
/] obj ect Queue
t hi s. oqueue. push(ui nodul e. root);

var ust = new U Snapshot();
/| Snapshot Queue
t hi s. squeue. push(ust);

whi | e(this.oqueue. size() > 0){
var uiobj = this.oqueue. pop();
ui obj .l ocate(this);

}

/1 bind snapshot to the U Modul e
t hi s. bi ndToU Modul e(ui nodul e, snapshot);

//unmark marked U D during the | ocating procedure
this.unmark();

where the locate procedure is defined as follows.

Ui Al g. prototype.locate = function(uiobj, snapshot){
//get full UD
var uid = uiobj.fullUd();
var clocator = uiobj.locator;

/1 get parent's DOMreference
var pref = snapshot.get U (puid);

//Build CSS selector fromU object's attributes

var csel = this.buildSelector(clocator);

//Starting fromits parent, search for the U el enent
var $found = teJQuery(pref).find(csel);

/1if multiple matches, need to narrow down
if($found. size() > 1){
i f (ui obj . noCacheFor Chi | dren){
//dynami c el ements, use bestEffort operation
$found = this.bestEffort(uiobj, $found);

}el se{
//first try |ookld operation
$found = this.|ookld(uiobj, $found);
if($found.size() > 1){
//then try | ookAhead operation
$f ound = this. | ookAhead(uiobj, $found);

if($found.size() == 0){
if(this.allowRrel ax){
//use the relax operation
var result = this.relax(clocator, pref);
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Branch and Trim

Santa is basically a branch and trim search procedure on the runtime DOM. Assume at some point,
the Santa algorithm has located Ul elements A, B, and C. A snapshot has been generated as shown
in the following diagram.

N
VARAN

When Santa locates Ul element D, it finds two matches. Santa branches the snapshot tree and create
two separate ones with each hold a different D node.

AN
ANASY),

After couple steps, Santa locates the Ul element G, it removes one of the snapshot trees because it
cannot find G from the removed snapshot. Hence, only one snapshot tree is | eft.

AN Z\
an L

Of course, the actual locating procedure is much more complicated than what described here. But this
should be able to give you some idea on how the branch and trim procedure works.
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Multiple-Match Reduction Mechanisms

Asyou can seefrom the above procedure, it would be time-consuming if Santabranchestoo frequently
and creates too many snapshot trees because Santa needs to exploit every possible snapshot. As a
result, Santa.introduced the following multiple-match reduction mechanisms to reduce the number of
snapshot trees it needs to search on.

Mark

When Santa locates a node at the DOM, it marks it with its UID.

$f ound. eq(0) . data("ui d", uid);

In thisway, Santawill skip this DOM node when it triesto locate other Ul elementsin the Ul module.
When Santa finishes the group locating procedure, it unmarks all the uids from the DOM nodes.
Look Ahead

Look Ahead meansto look at not only the current Ul element but also its children when Santa locates
it. For example, when Santa locates the node D, it also looks at its children G and H. This could
decrease snapshot trees at the early search stage and thus reduce the Ul module locating time.

g N—
X VAN

&

Look ID

The ID attribute uniquely defines a Ul element on a web page and locating a DOM element by its
ID is very fast, thus, Tellurium Engine builds an ID prefix tree, i.e., Trie, when it parses the JSON
presentation of the Ul module. For example, assume the Ul module has four elements, A, D, F, and
G, with an ID attribute. The Trie looks as follows.

157



Tellurium Engine

When Santa locates the Ul element A, it can use the IDs for element A and D to reduce multiple
matches. If Santalocates element D, only the ID of element G is helpful.

Best Effort

Best effort is similar to the Look Ahead mechanism, but it is for dynamic Ul elements defined
Tellurium templates. For dynamic elements, Tellurium defines the following two attributes to
determine whether it and its children are cacheable.

var Ui Obj ect = O ass. extend({
init: function(){

//should we do |azy locating or not, i.e., wait to the time we actually use

//this U object usually this flag is set because the content is dynamc at runtinme
/1 This flag is correspond to the cacheable attribute in a Tellurium Core U object
this.lazy = fal se;

}
1)

var Ui Contai ner = U Obj ect.extend({
init: function(){

t hi s. noCacheFor Chi |l dren = fal se;

For a dynamic Ul element defined by a Ul template, it may have zero, one, or multiple matches
at runtime. Santa defines a Bonus Point for dynamic Ul elements. The bonus calculation is
straightforward as shown in the following cal cBonus method, where variable one is the parent DOM
reference and gsel isaset of CSSselectorsof current node's children defined by Tellurium Ul templates
[http://code.google.com/p/aost/wiki/UserGuide070TelluriumBasics#Ul_Templates].

Ui Al g. prototype. cal cBonus = function(one, gsel){

var bonus = O;

var $me = teJQuery(one);

for(var i=0; i<gsel.length; i++){
if($ne.find(gsel[i]).size() > 0){

bonus++;

}

}

return bonus;

If the DOM matches more attributes defined by a Ul template, the candidate DOM reference usualy
gets a higher bonus point. Santa chooses the candidate with the highest bonus point into the snapshot
tree.

Relax

The relax procedure, i.e., closest match, isto match the Ul attribute with the DOM node as closaly as
possible. A Match Scor eis defined to measure how many attributes match the one on the DOM node.
The total scoreis scaled to 0-100 at the end. The snapshot with the highest match score is selected.

The following simplified code snippet should give you some idea of how the relax procedure works.

//the tag nust be matched

var jgs = tag;

/lattrs is the attributes defined by a U tenplate
var keys = attrs.keySet();
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/I nunmber of properties, tag nmust be included
var np = 1;

/I nunmber of natched properties

var nm = 0;

if (keys !'= null && keys.length > 0) {
np = np + keys.|ength;
for (var m= 0; m< keys.length; m+) {
var attr = keys[ni;
//build css selector
var tsel = this.cssbuilder.buildSelector(attr, attrs.get(attr));
var $mt = teJQuery(pref).find(jgs + tsel);
if ($nt.size()> 0) {
jgs = jgs + tsel;
if(nm== 0){
nm= 2;
}el sef
nmk+;
}

}

//cal culate nmatch score, scaled to 100 percent age
var score = 100*nm np;

As shown in the above code, the relax must satisfy one requirement, i.e., the tag name must match the
one on the DOM node. Otherwise, the relax result returns as "not found".

Usage

For instance, we have the following html snippet to test.

<H1>FORM Aut henti cati on denp</ Hl1>

<di v class="box-inner">
<a href="js/telluriumtest.js">Tellurium Test Cases</a>
<i nput name="subnmit" type="submit" val ue="Test">

</div>

<f or m net hod="POST" action="j _security_check">
<t abl e border="0" cellspacing="2" cell paddi ng="1">

<tr>

<t d>User nane: </t d>

<t d><i nput size="12" val ue="" nane="j _usernane" naxl engt h="25" type="text"></td>
</tr>
<tr>

<t d>Passwor d: </t d>

<t d><i nput size="12" val ue="" nane="j_password"” naxl| engt h="25" type="password"></td>
</tr>
<tr>

<td col span="2" align="center">
<i nput name="submit" type="submt" val ue="Login">
</td>
</tr>
</ tabl e>
</forne

The correct Ul module is shown as follows,

ui . Container(uid: "Fornml, clocator: [tag: "table"]){
Cont ai ner (ui d: "Usernane", clocator: [tag: "tr"]){
Text Box(uid: "Label", clocator: [tag: "td", text: "Usernane:", direct: "true"])
I nput Box(uid: "lInput", clocator: [tag: "input", type: "text",
nane: "j_usernane"])
}

Cont ai ner (uid: "Password", clocator: [tag: "tr"]){
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Text Box(ui d: "Label", clocator: [tag: "td", text: "Password:", direct: "true"])
I nput Box(uid: "Input", clocator: [tag: "input", type: "password",
nane: "j_password"])
}
Submi tButton(uid: "Submit", clocator: [tag: "input", type: "submt",
val ue: "Login", nanme: "submit"])

Assume the html was changed recently and you still use the following Ul module defined some time

ago.
ui . Contai ner (uid: "Problemati cForn, clocator: [tag: "table"]){
Cont ai ner (ui d: "Usernane", clocator: [tag: "tr"]){
Text Box(ui d: "Label", clocator: [tag: "td", text: "Usernanme:", direct: "true"])
I nput Box(uid: "lnput", clocator: [tag: "input", type: "text", nane: "j"])
}
Cont ai ner (uid: "Password", clocator: [tag: "tr"]){
Text Box(ui d: "Label", clocator: [tag: "td", text: "Password:", direct: "true"])
I nput Box(uid: "Input", clocator: [tag: "input", type: "password", name: "j"])
}
Submi tButton(uid: "Submit", clocator: [tag: "input", type: "submt", value: "l ogon"
name: "submit"])
}
Here are the differences:
I nput Box(uid: "lnput", clocator: [tag: "input", type: "text",
nanme: "j_usernane"])
I nput Box(uid: "lnput", clocator: [tag: "input", type: "text",
name: "j"])
I nput Box(uid: "lnput", clocator: [tag: "input", type: "password",
nanme: "j_password"])
I nput Box(uid: "lnput", clocator: [tag: "input", type: "password",
name: "j"])
Submi tButton(uid: "Submit", clocator: [tag: "input", type: "submt",
val ue: "Login", name: "submt"])
Submi tButton(uid: "Submit", clocator: [tag: "input", type: "submt",
val ue: "logon", name: "submt"])

What will happen without using the Santa algorithm? Y ou tests will be broken because the generated
locatorswill not be correct any more. But if you usethelatest Tellurium 0.7.0 snapshot, you will notice

that the tests still work if you allow Tellurium to do closest match by calling

useCd osest Mat ch(true);

The magic is that the new Tellurium Engine will locate the Ul module as awhole. It may have some
troubleto find someindividual Ul elements such as" ProblematicForm.Username.Input”, but it has no

problem to locate the whole Ul module structure in the DOM.

Apart from that, Tellurium 0.7.0 aso provides a handy method for you to validate your Ul module.

For example, if you call

val i dat eUi Modul e(" Probl enati cFornt');

Y ou will get the detailed validation results including the closest matches.
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U Modul e Validation Result for ProblematicForm

Found Exact Match: false

Found Cl osest Match: true

Match Count: 1

Mat ch Score: 85.764

Cl osest Match Details:

--- Element Problemati cForm Subnit -->

Conposite Locator: <input name="submt" val ue="Il ogon"

type="submt"/>

Cl osest Matched El enent: <input name="subnmit" val ue="Login"

type="submt">

--- El ement Problemati cForm User nane. | nput -->
Conposite Locator: <input nane="j" type="text"/>

Cl osest Matched El enent: <input size="12" val ue=
max| engt h="25" type="text">

--- Elenent ProblenmaticForm Password. | nput -->

name="j _user nanme

Conposite Locator: <input nane="j" type="password"/>

Cl osest Matched El enent: <input size="12" val ue=""
max| engt h="25" type="password">

Ul Module Caching

nanme="j _password"

From Tellurium 0.6.0, we provides the cache capability for CSS selectors so that we can reuse them
without doing re-locating. In 0.7.0, we move astep further to cache thewhole Ul module on the Engine
side. Each Ul module cache holds a snapshot of the DOM referencesfor most of the Ul elementsinthe
Ul module. The exceptions are dynamic web elements defined by Tellurium Ul templates. For these
dynamic web elements, the Engine will try to get the DOM reference of its parent and then do locating
inside this subtree with its parent node as the root, which will improve the locating speed alot.

On the Engine side the cache is defined as

function Tel luriunCache(){

//global flag to deci de whether to cache jQuery selectors

this.cacheOption = fal se;

//cache for U nopdul es
this. sCache = new Hashtabl e();

t hi s. maxCacheSi ze = 50;
this.cachePolicy = discardd dCachePol i cy;

/1 Al gorithm handler for Ul
this.uiAlg = new U Al g();
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Tellurium Engine provides the following cache eviction policies:

» DiscardNewPolicy: discard new jQuery selector.

DiscardOldPolicy: discard the oldest jQuery selector measured by the last update time.
DiscardL eastUsedPolicy: discard the least used jQuery selector.

» DiscardinvalidPolicy: discard the invalid jQuery selector first.

To turn on and off the caching capability, you just simply call the following method in your code.

voi d useCache(bool ean i sUse);

Or use the following methods to do fine control of the cache.

public
public
public
public
public
public
public
public
public
public
public
public

voi d enabl eCache();

bool ean di sabl eCache();

bool ean cl eanCache();

bool ean get CacheState();

voi d set CacheMaxSi ze(int size);

int getCacheSi ze();

voi d useDi scar dNewCachePol i cy();

voi d useDi scardd dCachePol i cy();

voi d useDi scardLeast UsedCachePol i cy();
voi d useDi scardl nval i dCachePol i cy();
String get Current CachePolicy();
Map<String, Long> get CacheUsage();

How the cached Ul modules are used? Tellurium Core checksif a Ul module has been located or not
when it calls a method on the Ul module. If not, it callstheuseU Modul e(j son) API to Engine
and the Engine calls the following method to do group locating using the Santa algorithm and then
push the Ul module into the cache.

Tel | uri unCache. prot ot ype. useUi Modul e = function(j sonarray) {
var uim = new U Mdul e();
ui m par seUi Modul e(j sonarray);
var response = new U Mbdul eLocati ngResponse();
var result = this.uiAlg.santa(uim null);
if(result){

}

//set the U Mdule to be valid after it is |ocated
uimvalid = true;
var id = uimgetld();
var cached = this. getCachedData(id);
if (cached == null) {
thi s. addToCache(id, uim;
} else {
t hi s. updat eToCache(id, uinm;
}

response.id = id,
response. rel axed = ui mrel axed;
if (!response.rel axed)

response. found = true;
response.relaxDetails = uimrel axDetails;
response. nat ches = ui m nat ches;
response. score = ui m score;

return response;
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For subsequent calls, the Engine will check the Ul object UID to seeif it can find the Ul module from
the cache. If the Ul module has been cached, a Ul object traverse is called to get back the runtime
dom reference for the corresponding Ul object.

Tel | uri unCache. prot ot ype. get CachedU El enent = function(uid){

var uiid = new Uiid();
uiid.convertToUid(uid);

if(uiid.size() > 0){
var first = uiid. peek();
var uim = this.sCache.get(first);
if(uim!=null){
var donref = uimindex(uid);
if(domef == null){
ui mincreaseCacheM ss();
/1if could not find directly fromthe U nodul e indices,
//then try to use wal kTo to find the elenment first
//and then its donRef
var context = new Workfl owCont ext ();
context.alg = this.uiAlg;
var obj = uimwal kTo(context, uiid);
if(obj !'= null){
donr ef = context. donRef;

}el sef
ui mincreaseCacheHit();
}
return donref;
}
}
return null;

To measure the cache usage, Tellurium Engine defined the following class.

functi on CacheUsage(){
this.total Call = 0;
this.cacheHt = 0;
/I percentage of the cacheH t/total Call
this.usage = 0;

The following method can be called from Tellurium Core to get back the actual cache usage.

public Map<String, Long> getCacheUsage();

New APIs

With the addition of jQuery in the Engine, it is pretty easy to create a set of custom Selenium methods.
For example, we can create aget Al | Text () method to get back all texts.

Tel | uri umApi . prototype. get Al | Text = function(locator) {
var elenment = this.cacheAwarelLocate(l ocator);
var out = [];
var $e = teJQuery(el ement);
$e. each(function() {
out . push(teJQuery(this).text());
Ik
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return out;

}s

Tellurium Engine providesanother running mode, i.e., the Tellurium core does not need to generatethe
runtime locator anymore and it can simply pass the object UID to the Engine. For example, Tellurium
Engine only needs UID in the following method.

Tel | uri umApi . prot otype. get Al | Tabl eBodyText = function(uid) {
var context = new Workfl owCont ext ();
context.alg = this.cache. ui A g;
var obj = this.cache.wal kToU Obj ect Wt hExcepti on(context, uid);
i f (obj.respondsToW t hException("get Al | BodyCel |l ")){
var out = obj.getAllBodyCell (context, this.textWrker);

return out;

}

return null;

Right now, new Tellurium jQuery-based APIsinclude

Tel | uri umApi . prototype. bl ur = function(locator);

Tel | uri umApi . prototype. click = function(locator);

Tel | uri umApi . prototype. clickAt = function(locator, coordString);
Tel | uri umApi . prot ot ype. doubl eC i ck = function(locator);

Tel | uri umApi . prototype. fireEvent = function(locator, event);
Tel | uri umApi . prototype. focus = function(locator);

Tel | uri umApi . prototype. typeKey = function(locator, key);

Tel | uri umApi . prot ot ype. keyDown = function(locator, key);

Tel | uri umApi . prot ot ype. keyPress = function(locator, key);

Tel | uri umApi . prot ot ype. keyUp = function(locator, key);

Tel | uri umApi . prot ot ype. nouseOver = function(locator);

Tel | uri umApi . prot ot ype. nouseDown = function(locator);

Tel | uri umApi . pr ot ot ype. nouseDownRi ght = function(l ocator);
Tel | uri umApi . prot ot ype. nouseEnter = function(locator);

Tel | uri umApi . prot ot ype. nouseLeave = function(locator);

Tel | uri umApi . prot ot ype. nouseQut = function(locator);

Tel | uri umApi . prototype. submt = function(locator);

Tel | uri umApi . prot ot ype. check = function(locator);

Tel | uri umApi . prot ot ype. uncheck = function(locator);

Tel | uri umApi . prot otype. i sl ement Present = function(locator);
Tel | uri umApi . prototype. getAttribute = function(locator, attributeNane);
Tel | uri umApi . prot ot ype. wai t For PageToLoad = function(ti meout);

Tel | uri umApi . prototype. type = function(locator, val);
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Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi
Tel | uri umApi

. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.
. pr ot ot ype.

. pr ot ot ype.

sel ect = function(locator, optionLocator);
addSel ection = function(locator, optionLocator);
renoveSel ection = function(locator, optionLocator);
renpveAl | Sel ections = function(locator);
open = function(url);

get Text = function(locator);

i sChecked = function(locator);

isVisible = function(locator);

i sEditable = function(locator) ;

get Xpat hCount = function(xpath);

get Al Il Text = function(locator);

get CssSel ect or Count = function(locator);
get CSS = function(locator, cssNane);

i sDi sabl ed = function(locator);

get Li st Size = function(locator, separators);
get CacheState = function();

enabl eCache = function();

di sabl eCache = function();

cl eanCache = function();

set CacheMaxSi ze = function(size);

get CacheSi ze = function();

get CacheMaxSi ze = function();

get CacheUsage = function();

addNanespace = function(prefix, namespace);
get Nanespace = function(prefix);

useDi scar dNewPol i cy = function();

useDi scardd dPol icy = function();

useDi scar dLeast UsedPol i cy = function();
useDi scardl nval i dPolicy = function();

get CachePol i cyNane = function();

useUi Modul e = function(json);

i sUi Mbdul eCached = function(id);

get Engi neState = function();

useEngi neLog = function(isUse);

As you can see, most of the new APIs have the same signature as the Selenium ones so that your
test code is agnostic to which test driving engine that you use. You can always switch between the
Tellurium Engine and Selenium Engine by the following API at Tellurium core.
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public void useTel | uri umApi (bool ean isUse);

Debug Tellurium Engine

Tellurium Engineissimilar to Selenium coreto drive browser eventsto simulate users who physically
work on the web application. The basic ideais to write a Javascript test to call Tellurium Engine and
embed the test code in the header of the html page that we want to test. Then we can set a breakpoint
in the JavaScript code using Firebug. After refresh the web page, we can run the test code, which will
stop at the breakpoint. One obstacle is that some parts of Tellurium Engine need to call Selenium core,
we work around this problem by mocking Selenium Core.

First, we installed a Jetty server and use the Jetty server to load up the web page that we want to run
tellurium Engine tests on.

Take the following html source as an example,

<H1>FORM Aut henti cati on denp</ Hl1>

<di v class="box-inner">
<a href="js/telluriumtest.js">Tellurium Test Cases</a>

<i nput name="subnmit" type="submt" val ue="Test"
onclick="teTest Case.testSuite();">

</ div>

<f or m met hod="POST" action="j _security_check">
<t abl e border="0" cellspacing="2" cell paddi ng="1">
<tr>

<t d>User nane: </t d>

<t d><i nput size="12" val ue=""

type="text"></td>

</tr>
<tr>

<t d>Passwor d: </t d>

<t d><i nput si ze="12" val ue=

type="password"></td>

</tr>
<tr>

<td col span="2" align="center">

nanme="j _user nane"

nane="j _passwor d"

<i nput name="subnit" type="submt" val ue="Login">

</td>

</tr>
</t abl e>

</forne

First, we added the following headers to the above html source.

<head>

<title>Tellurium Test Page</title>
src="j s/ sel eni um nock.js"> </script>

<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt
<scri pt

src="http:
src="http:
src="http:
src="http:
src="http:
src="http:
src="http:
src="http:
src="http:
src="http:
src="http:
src="http:
src="http:
src="http:

/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:
/11 ocal host:

4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni
4444/ sel eni

um server/core/scripts/jquery-

um server/ core/scripts/json2.j
umserver/core/scripts/utils.j
um server/core/scripts/telluri
umserver/core/scripts/telluri
um server/core/scripts/telluri
umserver/core/scripts/telluri
um server/core/scripts/telluri
umserver/core/scripts/telluri
um server/core/scripts/telluri
umserver/core/scripts/telluri
um server/core/scripts/telluri
umserver/core/scripts/telluri
um server/core/scripts/telluri

max| engt h="25"

max| engt h="25"

1.4.js"/>

s"/>

s"/>

um | oggi ng.js"/>
umapi.js"/>

um cache.js"/>

um extensions.js"/>
um sel ector.js"/>
um ui basic.js"/>
um ui obj .js"/>

um ui nodul e.js"/>
um ui snapshot.js"/>
umuial g.js"/>

umui extra.js"/>
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</

<script src="http://|ocal host: 4444/ sel enium server/core/scripts/telluriumjs"/>
<script src="js/telluriumtest.js"> </script>
<script type="text/javascript">
teJQuery(docunent). ready(function(){
var testcase = new Tel |l uriuniTest Case();
t est case. t est LogonUi Mbdul e();
s
</script>
head>

where the tellurium-test.js is the Engine test script. The above header loads up the Tellurium Engine
code when the web page is served by Jetty.

Then, we defined atest class as follows,

function Tel | uriunilest Case(){

}s

Tel | uri uniTest Case. prot ot ype. t est LogonUi Modul e = function(){

var json = [{"obj":{"uid":"Fornl, "l ocator":{"tag":"forni'}, "ui Type": " Forni'}

,"key":"Fornt'}, {"obj":{"uid":"Usernane","locator":{"tag":"tr"},

"ui Type": "Container"}, "key":"Form Usernane"}, {"obj":{"uid":"Label","locator":
{"direct":true, "text":"Usernane:","tag":"td"}, "ui Type": " Text Box"}, "key":

"Form User nane. Label "}, {"obj":{"uid":"Input","locator”:{"tag":"i nput",
“"attributes":{"nane":"j_usernane","type":"text"}}, "ui Type": "I nput Box"},
"key":"Form Usernane. I nput"}, {"obj":{"uid":"Password","locator":{"tag":"tr"},
"ui Type": " Container"}, "key":"Form Password"}, {"obj":{"uid":"Label","locator":
{"direct":true,"text":"Password: ", "tag":"td"}, "ui Type": " Text Box"},
"key":"Form Password. Label "}, {"obj ":{"uid":"Input","locator":{"tag":"i nput",
"attributes":{"nanme":"j_password","type":"password"}}, "ui Type": "I nput Box"},
"key":"Form Password. I nput"}, {"obj":{"uid":"Submit","locator":{"tag":"input",

"attributes":{"nanme":"submt", "value":"Login","type":"submt"}}, "ui Type":
"Submi tButton"}, "key":"Form Submit"}];

telluriuml ogManager.isUselLog = true;

var uim= new U Mdul e();

ui m par seU Mbdul e(j son);

var alg = new U Al g();

var dom = teJQuery("htm");

al g. santa(uim don);

tellurium cache. cacheOption = true;

tellurium cache. addToCache("Forn', uim;

var context = new Workfl owCont ext ();

context.alg = al g;

var uiid = new Uiid();

var ui nput = ui mwal kTo(cont ext,

uiid.convertToU id("Form Usernane. | nput"));
var pinput = ui mwal kTo(cont ext,
uiid.convertToU id("Form Password. | nput"));

var snt = ui mwal kTo(context, uiid.convertToUid("Form Submt"));

telluriumteApi.get HTM.Source("Forni);

var attrs = [{"val":"text", "key":"type"}];

var teuids = telluriumteApi.getU ByTag("input", attrs);

fbLog("result ", teuids);

Thevariable jsonisthe JSON presentation of the Ul module. Y ou can obtain the JSON string of a Ul
module by calling the following method in DslContext.

public String toString(String uid);

Thefollowing test casefirst runsthe Santa algorithm to do group locating and then call walkTo to find
the DOM reference for the Ul element. After that, we test the two Tellurium APIs, getHTML Source
andgetUiByTag.
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As we said, Tellurium Engine needs to call Selenium Core code somewhere. we need to mock up
Selenium core as follows.

function Sel eniun(){
this. browserbot = new BrowserBot ();

b

functi on BrowserBot (){

b

Br owser Bot . prot ot ype. fi ndEl enent = function(l ocator){

if(locator.startsWth("jquery=")){
return teJQuery(locator.substring(7));
}

return null;
I

function Sel eni unkError(nessage) {
var error = new Error(nessage);

if (typeof(argunents.caller) !'= '"undefined ) {
var result ="'";
for (var a = argunents.caller; a !=null; a = a.caller) {
result += '>" + a.callee.toString() + '\n';
if (a.caller == a) {
result +="'*';
br eak;
}
}

error.stack = result;

}

error.isSel eniunError = true;
return error;

}

var sel enium = new Sel eni un();

Firebug provides very powerful console logging capability, where you can inspect the JavaScript
object. Tellurium Engine provides the following wrapper for Firebug console logging.

function fbLog(nsg, obj){
if (typeof(console) != "undefined") {
consol e. |l og(nmsg, obj);
}
}

function fblnfo(nmsg, obj){
if (typeof(console) != "undefined") {
consol e.info(nmsg, obj);

}
}
function fbDebug(msg, obj){
if (typeof(console) != "undefined") {
consol e. debug(nsg, obj);
}
}
function fbWarn(nmsg, obj){
if (typeof(console) != "undefined") {
consol e. warn(nmsg, obj);
}
}

function fbError(msg, obj){
if (typeof(console) != "undefined") {
consol e.trace();
consol e. error(nsg, obj);
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}

function fbTrace(){
if (typeof(console) !'= "undefined") {
consol e.trace();
}

}

function fbAssert (expr, obj){
if (typeof(console) !'= "undefined") {
consol e. assert (expr, obj);
}

}

function fbDir(obj){
if (typeof(console) !'= "undefined") {
consol e. dir(obj);
}

For browsers other than Firefox, Tellurium providesthe Firebug Lite [http://code.google.com/p/aost/
wiki/Tellurium070UpdatetEngine_Logging] in the custom selenium server so that you can still use
the above logging wrapper.

To run the above test page, first, we copy the above page to JETTY_HOVE/ webapps/t est/
directory. Copy the test script and Selenium mock script to JETTY_HOVE/ webapps/ t est/
j s/ directory. Then start the Jetty server and open the Firefox browser to point to http://
| ocal host : 8080/t est pagenane. ht m . we can see all JavaScript code including Tellurium
Engine code and the test script. Set a breakpoint somewhere and refresh the page, Firebug will stop
at breakpoint and then we can start to debug the Engine.

Tellurium Ul Module Visual Effect

Build

Have you ever thought of seeing the actual Ul on the web page under testing? Tellurium 0.7.0 adds
acool feature to show thisvisual effect.

Tellurium provides ashow command to display the Ul modul e that you defined on the actual web page.

public showmString uid, int delay);

where uid is the Ul module name and delay is in milliseconds. In the meanwhile, Tellurium Core
exposes the following two methods for users to start showing Ul and clean up Ul manually.

public void startShow(String uid);

public void endShow(String uid);

How it Works ? Under the hood, Tellurium Engine does the following things.

a Snapshot Tree

The Snapshot Tree, or STree in short, is different from the Ul module. The Ul module defines how
the Ul looks like. Even the Ul module group locating algorithm - Santa [http://code.google.com/p/
aost/wiki/SantalUiM odul eGroupL ocatingAlgorithm] only locates cachable Ul elementsand leaves out
the dynamic elements. The snapshot tree, however, needs to include every Ul elements inside the Ul
module. For example, the following Google Book List Ul module is very simple.
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ui . Cont ai ner (ui d: "Googl eBooksList", clocator: [tag: "table", id: "hp_table"]){
Li st (uid: "subcategory", clocator: [tag: "td", class: "sidebar"],
separator: "div") {
Container(uid: "all") {
TextBox(uid: "title", clocator: [tag: "div", class: "sub_cat_title"])
List(uid: "links", separator: "p") {
Ul Link(uid: "all", clocator: [:])
}
}
}
}

But its STree may include many book categories and books.

A snapshot tree includes the following different types of nodes.

SNode

SNode can present a non-container type Ul object, i.e., Ul element without any child.

var U SNode = C ass. ext end({
init: function() {

/lparent's rid
this.pid = null;

/lrid, runtine id
this.rid = null;

/lpoint toits parent in the U SNAPSHOT tree
this.parent = null;

/U object, which is defined in the U nodule, reference
this.objRef = null;

/1 DOM r ef erence
this.donRef = null;

CNode

CNode is acontainer type node and it has children.

var U CNode = Ui SNode. ext end({
init: function(){
this._super();
//children nodes, regular U Nodes
this.conmponents = new Hashtabl e();

b

TNode

The TNode stands for atable with headers, footers, and one or multiple bodies.
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var Ui TNode = U SNode. ext end({
init: function(){
this._super();

/I header nodes
this. headers = new Hashtabl e();

I/ footer nodes
this.footers = new Hashtabl e();

/1 body nodes
this.conmponents = new Hashtabl e();

Finally, the Snapshot tree is defined as

function Ui STree(){
//the root node
this.root = null;

//1the reference point to the U nodule that the U Snapshot tree is derived
this.uinRef = null;

The STree build processis quite complicated. The basic ideais to use the cached DOM referencesin
a cached Ul module and use a subset of the Santa algorithm to locate dynamic Ul elements.

STree Visitors

The STreedefinesatraverse method, so that we can passin different visitorstowork on each individual
nodein the tree for different purpose.

Ui STree. prototype.traverse = function(context, visitor){
if(this.root !'= null){
this.root.traverse(context, visitor);
}
b

var Ui SNode = O ass. extend({
traverse: function(context, visitor){

visitor.visit(context, this);

b

The STree Visitor classis defined as

var STreeVisitor = O ass. extend({
init: function(){

h

visit: function(context, snode){

}
1)

Tellurium Engine also defines a Visitor Chain to pass in multiple visitors.
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var STreeChainVisitor = d ass. extend({
init: function(){
this.chain = new Array();
I

removeAl | : function(){
this.chain = new Array();
I

addVisitor: function(visitor){
thi s.chain.push(visitor);
I

size: function(){
return this.chain.length;
},

visit: function(context, snode){
for(var i=0; i<this.chain.length; i++){
this.chain[i].visit(context, snode);

}
1)

For the show Ul method, the following two Visitors are implemented.

Outline Visitor

The outline visitor is used to mark the Ul elementsinside aUl moduleto differentiate the Ul elements
in the Ul module from other Ul elements.

outline visitor include a worker to outline an e ement.

var U QutlineVisitor = STreeVisitor.extend({

visit: function(context, snode){
var el em = snode. donRef ;
teJQuery(elenm.data("original Qutline", elemstyle.outline);
elemstyle.outline = telluriumoutlines.getDefaultQutline();

1)

and a cleaner to restore the Ul to the original one.

var Ui Qutlined eaner = STreeVisitor.extend({
visit: function(context, snode){
var el em = snode. donRef;
var $elem = teJQuery(el em;
var outline = $el emdata("original Qutline");
elemstyle.outline = outline;
$el em renoveDat a( " ori gi nal Qutline");

1)

Tooltip Visitor

The Tooltip visitor is used to show the full UID of an element in atooltip fasion. Tellurium exploited
jQuery Simpletip plugin [http://craigsworks.com/projects/simpletip/] to achieve this visua effect. In
additional to that, the tooltip visitor also changes the outlines of the selected Ul elements.
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We need to change Simpletip plugin code a bit. By default Simpletip create a div element and insert
this element inside a Ul element that you want to show tooltip. But this would not work if the tag of

the Ul element is "input", thus, we changed this code to use insertAfter as follows.

var tooltip = teJQuery(docunent.createEl ement('div'))
. addd ass(conf . based ass)
.addd ass("teengi ne")
.addC ass( (conf.fixed) ? conf.fixedOass : "' )
.addC ass( (conf.persistent) ? conf.persistentCass : '' )
.css({'z-index': '2', "position': 'right', 'padding : '8',
"color': '#303030', "' background-color': '#f5f5b5",

"border': '"1', 'solid': '#DECA7E ,'font-famly":
"sans-serif', 'font-size': '8, 'line-height':
"12px', 'text-align': 'center'

})
.htm (conf.content)
.insertAfter(elem;

In additional to that, we added a class "teengine" for the div tag so that it will conflict with users

web content.

Like the outline visitor, the tooltip visitor includes aworker to set up the visual effects,

var U Sinpl eTipVisitor = STreeVisitor. extend({

visit: function(context, snode) {
var el em = snode. donRef ;
var frid = snode.getFul | Rid();

var $elem = teJQuery(elem;
$el em data("l evel ", snode. getLevel ());
$el em si npl eti p({
/1 Configuration properties
onsShow. function() {
var $parent = this.getParent();
var parent = $parent.get(0);
var |evel = $parent.data("level");

var outline = $parent.data("outline");

if(outline == undefined || outline == null){
$parent.data("outline", parent.style.outline);

}

parent.style.outline = telluriumoutlines.getQutline(level);
e
onHi de: function() {

var $parent = this.getParent();

var parent = $parent.get(0);

parent.style.outline = $parent.data("outline");
},

content: convertRi dToUi d(frid),
fixed: false

1),
1),

and a cleaner to remove the visual effects.

var Ui Si npl eTi pCl eaner = STreeVisitor. extend({
visit: function(context, snode){
var el em = snode. donRef ;
var frid = snode.getFul | Rid();
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var $elem = teJQuery(el em;

$el em renoveDat a("outline");

$el em renoveDat a("| evel ");

$elem find("~ div.teengine.tooltip").renmove();

Demo

To show the Ul module visua effect, we consider aLogin Ul module as follows.

public class FornExanpl eMbdul e ext ends Dsl Context {

public void defineU () {
ui . Form(uid: "Fornt, clocator: [tag: "table"]){
Cont ai ner (ui d: "Usernane", clocator: [tag: "tr"]){

Text Box(uid: "Label", clocator: [tag: "td", text: "Usernane:", direct: "true"])
I nput Box(uid: "lInput", clocator: [tag: "input", type: "text",
nane: "j_usernane"])
}
Cont ai ner (ui d: "Password", clocator: [tag: "tr"]){
Text Box(uid: "Label", clocator: [tag: "td", text: "Password:", direct: "true"])
I nput Box(uid: "Input", clocator: [tag: "input", type: "password",
name: "j_password"])
Submi tButton(uid: "Submit", clocator: [tag: "input", type: "submt", value: "Login",

nane: "submit"])

Beforethe st art Show( " For m') command, the Ul looks as follows,

FORM Authentication
demo

Tellurium Test Cases | st |
Menu Nav

Username: 't-]

Password: | |

| Leogin |
Test: | |
[ Test |

Logo
Image 5 |

ot &

.r’;%;- I:"-

and after the st ar t Show command, the Ul module is outlined by the outline visitor.
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FORM
Authentication demo

Tellurium Test Cases

VIETIL [N g

Username:[ |

Password:| |
[Loain |

Test: | |

Logo

Image 5 |

o &

J"}% I:"

If you mouse over the Ul module, you will see the visual effects asfollows.

FORM Authentication
demo

Tellurium Test Cases

Menu Nav
A |
Username:
Form.Usemame. Input

Form.Usemame

|Password: )

Login

Form

Test: | | =%

You may be a bit confused by the multiple UID labels. For example, When user hives over the
Username Input box, its parent "Username" and its grandparent "Form™ are shown as well. We added
color coding to the outlines. Different levels in the hierarchy are presented by different colors. How
the layout maps to each individual Ul element in the STree can be illustrated more clearly by the

following figure.
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FORM Authentication demo

| ']

Username: %JB
Form.Usemame. Input '

Password: ||

| Login |

Form

Test:[ |

[ Test |

Once you call the following command

endShow( " Forni') ;

The visual effects are removed and the Ul isrestored to the original one.

Engine Logging

Tellurium Engine uses Firebug Lite [http://getfirebug.com/lite.ntml] to add debug information to the
console. By default the Firebug Lite is off and you will only see a Firebug icon on the bottom right
as shown in the following figure.

[@] Selenium Remote Control v@VERSIONG... \ ap ~
Selenium Functional Testing for Web Command History: _
Apps setContext (6311bee8433e4b8a1doZ A |
Open Source From ThoughtWorks and Friends |getBundleResponse([{"uid":"", "ar—

getBundleResponse([{"uid":"", "an=

. T : open{http://localhost:8080/Jett
(Show Log | [ Tellurium Log| L[] Slow Mode . . e

[ re— Bl
6311bee8433e4b8a91d025e0d13c3bca
I'ellUrium 1 est Cases | fest | ~

Username:[ |
Password: [ |
[ Login |
Test:[__ |
(et |
Logo 1%
Image 5 | | |

If you click on theicon and the Firebug Lite console will appear and thelog information will be shown
on the console as follows.
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[@) selenium Remote Control vGVERSIONG... | 4k v
Selenium Functional Testing for Web Apps Command History:
Open Source From ThoughtWorks and Friends getBundleResponse([{"uid":"", "args": [truel, "name": " (]

getBundleResponse([{"uid":"Form", "args": [[{"obj":{"
Same command {1s): getBundleResponse{[{"uid":"Form.E

[Show Log| [TelluriumLog| [ Slow Mode

Same command (685ms): getBundleResponse([{"uid":"Fo

2b27da0e9b9548c594d457c807002c91 A

1n |
[ ] [ ]
FORM Authentication demo
Tellurium Test Cases | Test |
Username: [telurum ]
Password:
| Legin |
Test:[ |
| Test |
Logo
Image 5 | |
2% Inspect Clear oEa
Console | HTML €SS Script DOM XHR Options -

"Found cached Ul module Form" Object root=0bject valid=true map=0bject indices=0bject relaxed=false relaxDetails=[0]
matches=1 score=100 idTrie=0bj=ct cacheHit=32 cacheMiss=0 timestamp=1264390224153 id="Form"
increaseCacheHit=function() increaseCacheMiss=function() getCacheUsage=function(] getld=function()

>

llrmBl

Done .3

To turn on the debug, you should either click on the "Tellurium Log" button or call the following
method from your test case.

voi d useEngi neLog(bool ean isUse);

JavaScript Error Stack

We utilized the JavaScript Stack Trace project [http://github.com/emwendelin/javascript-stacktrace]

to refactor Selenium Errors in Selenium Core so that the JavaScript Error Stack will be passed back
Tellurium Core.

Theimplementation isin htmlutils.jsin Selenium Core as follows.

function Sel eni unError(nessage) {
if(tellurium]logManager.isUselLog){
var jstack = printStackTrace();
if(jstack !'= null && typeof(jstack) != "undefined" ){
message = nessage + "\nJavaScript Error Stack: \n"
+ jstack.join('\n\n");
}
}
var error = new Error(nmessage);
if (typeof(argunents.caller) != '"undefined ) {
var result s
for (var a = argunments.caller; a !=null; a = a.caller) {
result += '>"' + a.callee.toString() + '\n';
if (a.caller == a) {
result +="'*';
break;

}
}

error.stack = result;
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error.isSeleniunError = true;
fbError("Sel eniumError: "+ nmessage, error);
return error;

wherepri nt St ackTr ace() isthe stacktrace project API. Be aware that the JavaScript error stack
will only be passed back to Tellurium Coreif the Engine log is enabled by calling.

useEngi neLog(true);

Example outpult:

com t hought wor ks. sel eni um Sel eni unExcepti on: ERROR El enent uincal ={"rid":
"search. search_project_button","locator":"jquery=form group(input[nane=q],
i nput [ val ue=Search projects][type=submit], input[val ue=Search the Wb]
[type=submit]) input[val ue=Search projects][type=submt]"} not found

JavaScript Error Stack:

{anonynous}(null)@ttp://Iocal host: 4444/ sel eni um server/core/scripts/utils.js:589

printStackTrace() @ttp://]ocal host: 4444/ sel eni um server/core/scripts/utils.js:574

Sel eni unError ("El enent uincal ={\"rid\":\"search. search_project_button\",
\"locator\":\"jquery=form group(input[name=q], input[val ue=Search projects]
[type=submi t], input[val ue=Search the Web][type=submit]) input
[ val ue=Search projects][type=submi t]\"} not found")

@ttp://1ocal host: 4444/ sel eni um server/core/scripts/htmutils.js: 806

{anonynous} ("ui ncal ={\"rid\":\"search. search_project_button\",\"locator\":
\"j query=form group(input[name=q], input[value=Search projects][type=subnit],
i nput [ val ue=Search the Web][type=subnmit]) input[val ue=Search projects]
[type=submit]\"}")
@ttp://1ocal host: 4444/ sel eni um server/core/scripts/sel eni um browserbot.js: 1341

{anonynous} ("ui ncal ={\"rid\":\"search. search_project_button\",\"locator\":
\"j query=form group(input[name=q], input[value=Search projects][type=subnit],
i nput [ val ue=Search the Web][type=subnmit]) input[val ue=Search projects]
[type=submit]\"}")
@ttp://1ocal host: 4444/ sel eni um server/core/ scripts/sel eniumapi.js: 227

{anonynous} ([ obj ect Object],[object Cbject])@ttp://|ocal host: 4444/
sel enium server/core/scripts/telluriumjs:922

{anonynous} () @ttp://1 ocal host: 4444/ sel eni um server/core/scripts/telluriumjs:876

{anonymous} ("[{\"uid\":\"search. search_project_button\",\"args\":
[\"]j query=form group(input[name=q], input[value=Search projects][type=submt],
i nput [ val ue=Search the Web][type=subnit]) input[val ue=Search projects]
[type=submi t]\"],\"nane\":\"click\",\"sequ\":7}]1","")
@ttp://1ocal host: 4444/ sel eni um server/core/ scripts/telluriumextensions.js: 338

{anonymous} ("[{\"uid\":\"search. search_project_button\",\"args\":
[\"]j query=form group(input[name=q], input[value=Search projects][type=submt],
i nput [ val ue=Search the Web][type=subnit]) input[val ue=Search projects]
[type=submi t]\"],\"nane\":\"click\",\"sequ\":7}]1","")
@ttp://1ocal host: 4444/ sel eni um server/core/ scripts/htmutils.js:60

{anonynmous} ([ obj ect Object],[object Cbject])@ttp://I|ocal host: 4444/
sel eni um server/core/ scripts/sel eni um cormandhandl ers. j s: 330

{anonynous} () @ttp://1 ocal host: 4444/ sel eni um server/core/ scripts/
sel eni um executionl oop.js: 112

{anonynmous} (-3) @ttp://local host: 4444/ sel eni um server/core/ scripts/
sel eni um executi onl oop.js: 78

{anonynous}(-3) @ttp://|ocal host: 4444/ sel eni um server/core/scripts/htmutils.js:60
at com t hought wor ks. sel eni um Ht t pCommandPr ocessor .
t hrowAsserti onFai | ur eExcepti onOr Error (Htt pCommandPr ocessor. j ava: 97)
at com t hought wor ks. sel eni um Ht t pCommandPr ocessor .
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at
at

at

at

doConmand( Ht t pConmandPr ocessor . j ava: 91)
sun. refl ect. Nati veMet hodAccessor | npl . i nvokeO(Nati ve Met hod)
sun.refl ect. Nati veMet hodAccessor | npl .
i nvoke( Nati veMet hodAccessor | npl . j ava: 39)
sun. refl ect. Del egati ngMet hodAccessor | npl .
i nvoke( Del egati ngMet hodAccessor | npl . j ava: 25)
java.l ang. refl ect. Met hod. i nvoke( Met hod. j ava: 597)
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Chapter 11. Tellurium Maven
Archetypes

Tellurium provides three  maven archetypes  [http://code.google.com/p/aost/wiki/
TelluriumMavenArchetypes]. For example: tellurium-junit-archetype for Tellurium JUnit test
projects, tellurium-testing-archetype for Tellurium TestNG test projects, and tellurium-widget-
archetype for Tellurium Widget projects.

Prerequisites

You will need to be running Maven, downloadable from http://maven.apache.org/download.html
[http://maven.apache.org/downl oad.html].

If you never installed Maven before, please follow the official Maven Installation Guide [http:/
maven.apache.org/download.html#l nstallation].

settings.xml

Here is a sample settings.xml that will allow you to automatically include Tellurium artifactsin your
Maven project. This should go in your ~/.m2/settings.xml file:

<settings>
<profil es>
<profile>
<activation>
<activeByDef aul t >t rue</ acti veByDef aul t >
</ activation>
<repositories>
<r eposi tory>
<i d>kungf ut er s- publ i c- snapshot s-r epo</i d>
<nanme>Kungfuters.org Public Snapshot Repository</name>
<rel eases>
<enabl ed>f al se</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>t r ue</ enabl ed>
</ snapshot s>
<url>http:// maven. kungf uters. org/ content/repositories/snapshots</url>
</repository>
<repository>
<i d>kungf ut ers-public-rel eases-repo</id>
<nanme>Kungfuters.org Public Rel eases Repository</nane>
<r el eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url >http:// maven. kungfuters. org/ content/repositories/rel eases</url >
</repository>
<repository>
<i d>kungfuters-thirdparty-rel eases-repo</id>
<nanme>Kungfuters.org Third Party Rel eases Repository</nane>
<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url>http://kungfuters. org/nexus/content/repositories/thirdparty</url>
</repository>
</repositories>
</profile>
</profiles>
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</settings>

Tellurium JUnit Archetype

Run the following Maven command to create a new JUnit test project:

mvn archetype: create -Dgroupl d=your_group_id -Dartifactld=your_artifact_id \
- DarchetypeArtifactld=telluriumjunit-archetype \
- Dar chet ypeGroupl d=org. tel | uri unsource \
- Dar chet ypeVer si on=0. 7.0

Without adding the Tellurium Maven repository, specify it in the command line as:

nvn archetype: create -Dgroupl d=your_group_id -Dartifactld=your_artifact_id \
-DarchetypeArtifactld=telluriumjunit-archetype \
- Dar chet ypeGroupl d=org. tel | uri unsource - DarchetypeVersi on=0. 7. 0\
- Dar chet ypeReposi tory=http:// maven. kungf ut ers. org/ content/reposi tories/rel eases

To create a Tellurium project based on Tellurium 0.8.0 SNAPSHOT, you should use the Maven
archetype 0.8.0-SNAPSHOT. To create a JUnit project, use the following Maven command:

nmvn archetype: create -Dgroupl d=your_group_id -Dartifactld=your_artifact_id \
-DarchetypeArtifactld=telluriumjunit-archetype \
- Dar chet ypeG oupl d=org. tel |l uri unsource \
- Dar chet ypeVer si on=0. 8. 0- SNAPSHOT \
- Dar chet ypeReposi t ory=htt p: // maven. kungf ut ers. or g/ cont ent/ reposi t ori es/ snapshot s

After the project is created, you will find the following files

| - - README
| --Tel luriunConfig.groovy
| -- pom xm
T-- src
| -- main
| |-- groovy
| T-- resources

| -- groovy
| | -- nodul e

| | | -- Googl eSear chibdul e. gr oovy

| | “--JettyLogonModul e. gr oovy

| T-- test

| | -- Googl eSearchJUni t Test Case. j ava
| “--JettyLogonJUni t Test Case. j ava
T-- resources

The GoogleSearchModule Ul module is created using the Trump plugin and the
GoogleSearchTestCase is an example Tellurium JUnit Test case.

Y ou should use your I DE to open the project, for example, in IntelliJIDEA, do the following steps
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New Project > Inport project fromexternal nodel > Maven > Project directory > Finish

You will open up a Maven project and make sure you are using Groovy 1.7.0 in your project. After

that, compile the project and run the example test GoogleSearchTestCase.

If you want to run the tests in command line, you can use the following command

m/n test

Tellurium TestNG Archetype

For a TestNG archetype project, use adifferent archetype:

m/n archetype: create -Dgroupl d=your_group_id -Dartifactld=your_artifact_id \
-DarchetypeArtifactld=telluriumtestng-archetype \
- Dar chet ypeGroupl d=org. tel | uri unsource \
- Dar chet ypeVersi on=0.7.0 \
- Dar chet ypeReposi tory=http:// maven. kungf uters. org/ content/repositories/rel eases

To create a0.8.0-SNAPSHOT TestNG project, use the following command:

nmvn archetype: create -Dgroupl d=your_group_id -Dartifactld=your_artifact_id \
-DarchetypeArtifactld=telluriumtestng-archetype \
- Dar chet ypeGroupl d=org.tel |l uri unsource \
- Dar chet ypeVer si on=0. 8. 0- SNAPSHOT \
- Dar chet ypeReposi tory=http: // maven. kungf ut ers. org/ content/reposi tori es/ snapshots

Tellurium Widget Archetype

To create a Tellurium Ul widget project, we can use Tellurium Widget archetype as follows,

mvn archetype: create -Dgroupl d=your_group_id -Dartifactld=your_artifact_id \
-DarchetypeArtifactld=telluriumw dget-archetype \
- Dar chet ypeG oupl d=org. tel |l uri unsource \
- Dar chet ypeVersi on=0.7.0 \
- Dar chet ypeReposi tory=htt p: // maven. kungf ut ers. org/ content/reposi tories/rel eases

create a 0.8.0-SNAPSHOT project, use the following command:

mvn archetype: create -Dgroupl d=your _group_id -Dartifactld=your_artifact_id\
-DarchetypeArtifactld=tel |l uriumw dget-archetype \
- Dar chet ypeGroupl d=org. tel | uri unsource \
- Dar chet ypeVer si on=0. 8. 0- SNAPSHOT \
- Dar chet ypeReposi t ory=http:// maven. kungf ut ers. org/ content/reposi tori es/ snapshots
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Firefox Plugin

Install TrUMP

Tellurium Ul Model Plugin (TrUMP) is the Firefox plugin to automatically create Ul modules for
users. Go to the Tellurium project download page and download the TrtUMP xpi file or download the
Firefox 3 version directly from the Firefox Addons site at:

https://addons.mozilla.org/en-US/irefox/addon/11035  [https://addons.mozilla.org/en-US/firefox/
addon/11035]

The Tellurium Ul Module Plugin (TrUMP) automatically generates Ul modulesfor users. An example
of the TrTUMP IDE is shown as follows:

@ TrUMP' IDE Bi=E
File Options Help

i@Stup Generate Customize Clear
Record |Source Customize

DOM Node DOM Node Name

a

Log Infov Clear

s

TrUMP Workflow

The workflow of TrUMP is shown as follows.
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Array
Ul Module
Web page )
User Clicks gy iy

T T @ - Validate

lGener.a.te
il | -

Customlze
Validate

Internal Tree

1. Click onto aweb page. The corresponding Ul element is pushed into an array.

Note: If the element is clicked again, the Ul element is removed from the array.
. Click the "Generate" button. TrUMP implements the following two steps:

a. TrUMP generates an internal tree to represent the Ul elements using a grouping algorithm.
During the tree generating procedure, extra nodes are generated to group Ul €lements together
based on their corresponding location on the DOM tree. The internal tree is very useful and
holds all original datathat can be used for customization.

b. Once the interna tree is built, TrTUMP starts the second step, which is to build the default Ul
module. For each node in the internal tree, TTUMP generates a Ul object based on its tag and
whether or not it is a parent node.

. Click the "Customize" button. TrUMP pulls out the original data held in the internal tree and the
current attributes utilized by the Ul module to create the "Customize" view. When the user clicks
on an element, TTUMP lists al available optiona attributesin the View for usersto customize.

. TrTUMP attempts to validate the Ul module automatically whenever anew Ul module is generated
or updated. TrUMP evaluates each Ul element's X Path the same way that Tellurium generates the
runtime XPath from the Ul module and verifies if the generated runtime XPath is unique in the
current web page.

a. Ifitisnot unique, ared"X" mark isdisplayed, and the user should modify the element's attribute
to make it disappear.

b. If ared "X isnot displayed", the validation is completed. The user can export the generated Ul
module to agroovy file and start to write Tellurium tests based on the generated Ul module.

. Select "Tools' >"TrUMP IDE" in Firefox. The "Record" button is on by default. Click on "Stop"
to stop recording.

How TrUMP Works

Start to use the TrUMP IDE to record specific Ul elements that were selected on the WEB. For
example, open the Tellurium Download page and click the search elements and the three links as
shown in the following figure:
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GQ“QSIE aost

Tl Aulomated Toaling Frareawank
Froject Home Drownloads Wi [EETLEY Hource Administer

Mow Domrigad | Beareh | Cusast Dowricads far | lllﬂll
Fllename File Options Help
HRacord O5toep Generate Cusiomize Clem warsan (Lpdated)
© Record Sowce Cusbonmiie
Tall - - Talunwm 1ast casas
Taly DOH Moge [OM Hode Narme = to Tobsios (oal canos
Tallrum & bew Aggroach | | *==C* can ht)
Tall e - i
1 i A N {3 e ) input ort o)
ralorny |8
rate| (8
8
tall
&
Log Infa~ Oear

l Policy - Sits Directnry

Done:

| [Serch Progcts

1-10af10
Uploaded ™ Size " Dowsloadlount ™ _
3 minutes aga 141 KB 1
Gdmeagy 3ITKE X0
6 days ago 217 ME M4

Fab 08 273 MB &

dan 16 G3a kB 11
Jan 16 462 KB AT

Dos 2 BAME 254
Deo 02 TOMB 248
Doc B2 BOME FT2
D 02 ToD KB 242

1-10af 10

The blue color indicates selected element. Click the selected element again to de-select it. Then, click
on the "Generate" button to create the Tellurium Ul Module. The user is automatically directed to the

"Source" window.

Google aost
Cai Tl Autormafen Tastng Fromsuonk
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Seanch Paggcls
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Click the "Customize" button to change the Ul module such as UIDs, group locating option, and

attributes selected for the Ul module.

Trupie (DE
Fle Options Help
FRecord Stop Generate Cusbomize Clear
|Record | Seurce Customize:

orm{uld- T4LLULddSE, docator: [Lag: Tarm’, method: 'gel’,

Containerjud: tool’, clotatod: [Rag: Body, dass: 1¥])
action list |Q

Sebectorfuid: selectd, docator: [tag: 'sslect’, name: ‘wan, id: ‘can’)

BnputBonduld: Wnputl, docator: [bag: input!, lype: 'text!, name: 'y, id: 'g])
SubmitButtonfuld: npul2’, dodaton: [Lag: 'Input’, ype: ‘submit’, value: Searcn'])
Conlana{uid. TAILE, clocator: [Lag: ‘tale), id: L'
UiLinkiLidd: 'a3", chacater: [Lag: '@, text: WIKD', hrd: pfaostiw/ist’], respend: [\dick])
UriLink(uid: "2, clocator: [tag: &', text: Tsswes', href: pyasost/issueslist], respond: [dick])
UslLink(Lid: ‘a5, clocator: [tag: &, text: Source’, hef: ‘jp/acst/source)checkout], raspond: ['dick)

@ BEDN [y

Leg Info~  Clear
varn] The XPath tor Nede T4etteddss /fdescendant-or-sell:bod lags="L2" |idesoendan sedl forml @ metl | @action="lis1"] returned 2 I
e wiled validation
AT il *ath N oul i i Aceml 108 lags ="t 2" Meacand HE 1 meth 1 thon="Hls1"] 1 NIl
I il Tosd 1 1 :__|
-
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Onered "X" mark is displayed, indicating the Ul element's XPath is not unique. Select group, or add
more attributes to the Ul element. The user sees the new customized Ul as shown in the following
Figure:

T

Fic Optices Help

FReoed  CSlop Generate Custormife Chess
—

Record Source Customize

Contairr (uid; Tellurium', docator; [tag: Dody', dass: 137) L) S

iyl FromT 2 Lag: Torm', metnod. g, action: list], groug: 1 ulD Source
Searloriuid: Type, clocator: [Lag: Salect’, name: ‘Can, Id tan]) Type LiriLnk

InputBax{uid Trout’, docater: [139: Tnpul!, typa: 'het’, name 'y, id: 97)

Subym|tBuktorduld: Saardn’, docster: [1ag: Ingut’, bype: ‘submit], valse: SearchT)
sosl/sowrce/checkout

- d: Ties' » 13 ie! Altribubes e
Urilinkuid: "Wikl, docator: [tag: &, teat: "WikiT, respad: ['dick])

UriLinkjuid: Tssues, clocator: [tag: s, fext: TaswesT, respond ['did)

canceBublie=lrue;

v el seine

UriLinkiusd: ‘Source’, docaton [ag: s, text: Source’], respond: [ didk])

Leg [nfe~  Cloar

Note: Thered " X" mark isremoved because Tellurium turned on the group locating and the element's
xpath is now unique. In the meantime, the Ul module in the source tab is automated and updated once
the "Save" button is clicked.

The"Show" button shows the actual Web element on the web for which the Ul element isrepresented.
T

Fic Optices Help
FReoed  CSlop Generate Custormife Chess

==
Becord Source | Customize

Contmrer{ud: Teluriow”, docator; [Lag: ooy, dass: “ T Y

Foemiuid: FromT®, cacator: [tage "Morm®, mathad: "gat”, action: "list™), group: "tree"
Selectanfuid: "Type®, clocator: [tag: "uolect”, name "car’, il "can'])
InputBenguic: “Input”, docaton: [129: Input’, type Lext”, name: *0", 1d: "o
SubmitButton{uid: *Search”, docator: [1ag: “input®, type “submit”, valve "Search)

]

Contameriud: "Titles®, clocator: [tar.r "table”, id: "mET)H
Ll el ™MEME", dlocster: [ag: "o, bext: "W, respend: ["cliek])
LiLinkiud “Issses”, clocabor: [tag: "a", tea: "1ssues”), respond: ["oick"])
LiLink(uid: "Fource”, decatorn [tag: "a®, lext: “Source’). respond: ["click™])

Leg [nfe~ Clear

At this point, export the Ul module to a groovy file. Be aware that if any error is seen complaining
about the directory, first check the "export directory” in Options > Settings and set it to "C:\" or other
windows directory for the Windows system before you export the file.

For Linux, the user may find thereisno " OK" button on the option tab, which is caused by the configure
"browser.preferences.instantApply" is set to true by default. Point the firefox to "about:config" and
change the option to false.

Once thisis completed, the user sees the "OK" button.
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Open the groovy file to view the following:
package tellurium ui
inmport org.telluriumdsl.Dsl Context
cl ass NewU Modul e ext ends Dsl Cont ext {
public void defineU () {
ui . Container(uid: "Telluriunt, clocator: [tag: "body", class: "t2"]){
Form(uid: "Forni, clocator: [tag: "forni, nmethod: "get", action: "list"],
group: "true")
Sel ector (uid: "Downl oadType", clocator: [tag: "select", nane: "can", id: "can"])
I nput Box(uid: "SearchBox", clocator: [tag: "input", type: "text", name: "q",
id "q'])
Submi t Button(uid: "Search", clocator: [tag: "input", type: "submt",
val ue: "Search"])
}
Container(uid: "Title", clocator: [tag: "table", id: "nt"]){
Url Li nk(uid: "lssues", clocator: [tag: "a", text: "lssues"], respond: ["click"])
UrlLink(uid: "Wki", clocator: [tag: "a", text: "Wki"], respond: ["click"])
Url Li nk(ui d: "Downl oads", clocator: [tag: "a", text: "Downloads"],
respond: ["click"])
}

/1 Add your nethods here

The Ul Module Generating Algorithm

Y ou may wonder how the Ul moduleis generated in TrUMP. The main idea behind thisisto get the
full xpath for each Ul element that a user selects. Then, construct the Ul module based on the xpaths.

The core algorithm is a similar to the one to build a prefix tree. The data structure of the prefix tree,
or Trie in short [http://en.wikipedia.org/wiki/Trie] can be illustrated by the following figure, which
representing a dictionary with prefix chains.
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Usually, adictionary can bestored inthe Triedatastructure so that it isvery easy to find thewordswith
the same prefix and to do long prefix match [http://en.wikipedia.org/wiki/Longest_prefix_match] .

The Ul module generating algorithm is implemented in Javascript. Similarly, we need to first define
the node object,

functi on NodeObj ect () {

this.constants = {
TAG : "tag",
POSI TI ON: "posi tion",
HEADER : "header",
TRAILER "trailer"

I

//hold the dom Node associated to the current tree node
this. domNode = nul | ;

this.id = null;

this.xpath = null;
this.attributes = new HashMap();
this.parent = null;
this.children = new Array();
this.ui = new U Type();

t hi s. header nul | ;

this.tailer nul | ;

this.nodexpath = null;

//flag to indicate whether this node is a new generated
//during the grouping process, i.e., by the algorithm
thi s. newNode = fal se;

//tag sel ection state machi ne

this.tagState = new TagState();

/1 common et hods to process xpath

this. xpat hProcessor = new XPat hProcessor () ;

//The filter to rempve unwanted attributes
this.filter = new Filter();

/lused to store the el enent tag

this.tag = null;
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/1 The U object associated with this node
this.uiobject = new U Object();

this.xmutil = new Xm Wil ();

and some methods.

NodeObj ect . prot ot ype. wal kUp = function(){
var rxp = this.uiobject.buil dXPath();

var xp;
if(this.parent !'= null){

Xp = this.parent.wal kUp() + rxp;
}el sef

Xp = rxp;
}
return xp;

}

NodeObj ect . prot ot ype. get Level = function(){
var |evel = 0;
var current = this;

whil e(current.parent !'= null){
| evel ++;
current = current.parent;

}

return |evel;

}

NodeObj ect . prot ot ype. bui I dUi Obj ect = function(){
var hasChildren = fal se;

if (this.children.length > 0) {
hasChildren = true;
}

t hi s. ui obj ect. buildU Qoj ect(this, hasChildren);

if (hasChildren) {
for (var i = 0; i <this.children.length; i++) {
this.children[i].buildU Object();
}
}

this.checkUi DirectAttribute();
}

NodeObj ect . prototype. printU = function(layout)
var hasChildren = fal se;

if (this.children.length > 0) {
hasChildren = true;

}
//get the current level of the node so that we can do pretty print
var level = this.getLevel();

var strobj = this.uiobject.strU Qoject(level);
| ayout . push(strobj);

if (hasChildren) {
for (var i = 0; i <this.children.length; i++) {
this.children[i].printU (layout);
}

var strobjft = this.uiobject.strU CbjectFooter(level);
| ayout . push(strobjft);
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The Trie Treeis defined as follows:

function Tree(){
this.root = null;
t his. xpat hMat cher = new XPat hvat cher () ;
this.ui Mdel = new Array();
this.uid = new Ui d();

//An Array to hold reference to all the U objects in the Tree
//change it to a HashMap so that we can access it by key
this.ui ObjectMap = nul | ;

To do the insertion, we need to implement the tree build process, which is a more complicated than
the dictionary one because of the xpath processing.

Tree. prot ot ype. addEl ement = function(el enent){

//case |: root is null, insert the first node
if (this.root == null) {
this.root = new NodeObj ect ();
this.root.id = el enent. uid;
this.root.parent = null;
this.root.domNode = el enent. donNode;
this.root.xpath = el ement. xpat h;
this.root.attributes = elenent.attributes;
} else {
//not the first node, need to match elenent's xpath with current
/Inode's relative xpath starting fromthe root
/IFirst, need to check the root and get the common xpath
var common = this. xpat hvat cher. match(this.root.xpath, elenent.xpath);

var |eftover = this.xpathMatcher.renaini ngXPat h(el enent. xpath, conmon);

if (this.root.xpath == common) {
//the current node shares the same common xpath as the new node
/I no extra node need to be added for the current node
//then check current node's children
if (this.root.children.length == 0) {
//no children, so create a new child
if (leftover !'= null && leftover.length > 0) {
/lonly create the child if there are extra xpath
var son = new NodeObj ect ();
son.id = el enent. uid;
son. xpat h = this.xpat hMat cher. remai ni ngXPat h(el ement . xpat h, comon);
son.attributes = elenent.attributes;
son. domNode = el enent . donNode;
son. parent = this.root;
this.root.addChild(son);

} else {
//there are children
this.wal k(this.root, elenent.uid, |eftover, elenent.attributes,
el ement . donNode) ;

}

} else {
var new oot = new NodeObject();
newoot.id = "root";

new oot . xpat h = common;
new oot . parent = null;
new oot . newNode = true;
var newxpath = this.xpathMatcher.renaini ngXPat h(this. root.xpath, conmmon);

if (this.root.i

id!=null & this.root.id == "root") {
this.root.id

|
= this.uid.genU d(newxpath);
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}

}

this.root.xpath = newxpat h;
this.root.parent = new oot;
new oot . addChi | d(t his.root);

this.root = new oot;

if (leftover '= null & leftover.length > 0) {
/lonly create the child if there are extra xpath
var child = new NodeObj ect();
child.id = el enent. uid;
child.xpath = this.xpathMatcher.renaini ngXPat h( el ement . xpat h,
child.attributes = elenent. attri butes;
chi | d. domNode = el enent. donNode;
child.parent = this.root;
this.root.addChild(child);

Tree. prototype.wal k = function(current, uid, xpath, attributes, domode) {

if (current.children.length == 0) {
//there is no children
if (trimBtring(xpath).length > 0) {

} else {

var
var
for

}

/lonly create the child if there are extra xpath
var child = new NodeObj ect();

child.id = uid;

child. xpath = xpat h;

child.attributes = attributes;

chi |l d. domNode = domode;

child.parent = current;

current.addChil d(child);

cmp = new Array();

maxl en = O;
(var I =0; | < current.children.length; ++) {
var nd = current.children[l];

var xpt = new XPath();
xpt.xpath = this.xpathMat cher. mat ch(nd. xpat h, xpath);
xpt.node = nd;
if (xpt.xpath.length > maxlen) {
maxl en = xpt. xpat h. | engt h;

}
cnp. push(xpt);

/Ineed to handl e the situation where there is no conmbn xpath
if (maxlen == 0) {

} el

//there is no shared common xpath, add the node directly

var child = new NodeObj ect ();

child.id = uid;

child. xpath = xpath;

child.attributes = attributes;

chi | d. domNode = domode;

child.parent = current;

current.addChil d(child);

se {

//there are shared common xpath

var max = new Array();

for (var m= 0; m< cnp.length; mt+) {
if (cnp[n.xpath.length == maxlen) {

max. push(cnp[ ni)

}

}

var nx = max[0];

var common = nx. xpat h;

if (mx.node.xpath == common) {

/1 The xpath includes the cormbn part, that is to say,

common) ;
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//we need to wal k down to the child
if (max.length > 1) {
//we need to nerge nultiple nodes into one

for (var t = 1; t < max.length; t++) {
var cnode = nex[t].node;

var |left = this.xpathMatcher.remaini ngXPat h(cnode. xpath, common);
if (left.length > 0) {

/'l have nore for the left over xpath

cnode. xpath = left;

cnode. parent = nx. node;

current.renoveChild(cnode.id());
} else {
for (var j = 0; j < cnode.children.length; ++) {
var chil dNode = cnode.children[j];
nx. node. addChi | d( chi | dNode) ;
}

current.renoveChil d(cnode.id);

}

this.wal k(nx. node, uid, this.xpathMatcher.remaini ngXPath(xpath, conmon),

attributes, dommode);
} else {

/I need to create extra node

var extra = new NodeObject();

extra.xpath = common;

extra.parent = current;

extra.id = this.uid.genU d(comon);

extra. newNode = true;

current.addChil d(extra);

for (var k 0; k < max.length; ++k) {
var xp max[ K] ;
var cn = xp. node;
cn. xpath = this.xpathMat cher.remai ni ngXPat h(cn. xpath, conmon);
cn.parent = extra;
extra.addChil d(cn);
current.renoveChild(cn.id);

}
var ch = new NodeObj ect ();
ch.id = uid;

ch. xpath = this.xpat hMat cher.renmai ni ngXPat h(xpath, common);
ch.attributes = attributes;

ch. donNode = dommode;

ch. parent = extra;

extra.addChil d(ch);

Similarly, we defined a printUl method for the prefix tree.

Tree.prototype.printU = function(){
this.ui Model = new Array();
if(this.root !'= null){

this.root.printU (this.uiMdel);
return this.uiMdel;

If you want to understand more about the algorithm, please read the Javascript code at our Trump
[http://aost.googl ecode.com/svn/trunk/tool s/firef ox-plugin/trump] project.

To demonstrate how the algorithm works, assume we have the following Ul elements and their
corresponding xpaths.
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A. "/htnl/body/table[@d="nt"']"

B: "/htm/body/table[@d="nt']/tbody/tr/th[3]"

C. "/htm/body/table[@d="nt']/tbody/tr/th[3]/div"

D:  "/htm/body/di v[ @d="maincol']/div[@d="col control"']/div/div[@d=" bub']"

E:  "/htnm /body/di v[ @d="mai ncol ']/di v[ @d="col control']/div/div[ @d="bub']
/table[@d="resul tstable']"

F. "/htnm /body/di v[ @d="mai ncol ']/di v[ @d="col control ']/div/di v[ @d="bub']

/tabl e[ @d="resul tstable']/tbody/tr[2]/td[3]/a"

Run the algorithm, you will get the following Ul module.

ui . Container(UD: 'root', clocator: [:]){
Container(UD: "A, clocator: [tag:'table']){
Container(UD: 'B, clocator: [tag:'th']){
DIV(UD: 'C, clocator: [tag:'div'])
}
}

Container(UD: 'D, clocator: [tag:'div']){
Container(UD: "E, clocator: [id:'resultstable' ,tag:'table']){
UlLink(UD "F, clocator: [tag:'a'])
}

}
}

root
Ihiml/body

Tdivi@id="maincol)div
[@id="colcontrol /div/
div[@id="bub]]

A
Itable[@id='mt]]

E
table[@id="resultstable

B
Itbody/trith[3]

F

Idiv Itbody/tr[2]/tr{3)/a
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Chapter 13. Tellurium Reference
Projects

Introduction

Tellurium 0.7.0 merged the origina tellurium-junit-java and tellurium-testng-java two reference
projects into a new reference project tellurium-website and add a new reference project ui-examples.
Thefirst oneisreal world tellurium tests using tellurium website as an exampl e and the second one uses
html source, mostly contributed by Tellurium users, to demonstrate the usage of different Tellurium
Ul objects.

Tellurium Website Project

The tellurium website project illustrates the following usages of Tellurium:
» How to create your own Ul Objects and wire them into Tellurium core

» How to create Ul modulefilesin Groovy

» How to create JUnit or TestNG tellurium testing filesin Java

» How to create and run DSL scripts

* How to create Tellurium Data Driven tests

The new code structure is as follows.

-- HowTO
-- LI CENSE. t xt
- - README
-- Tel luriunConfig. groovy
-- pom xm
-- rundsl . bat
-- rundsl.sh
-- src
|-- main
| |-- groovy
| | "--org
| | “-- telluriunsource
[ .-
| | | -- builder
| | | *-- Sel ect MenuBui | der. groovy
| | “-- object
| | *-- Sel ect Menu. groovy
| ‘-- resources
-- groovy
T-- org

“-- telluriunsource
| -- ddt

| -- Tellurium ssuesDat aDri venTest . gr oovy

“-- Tellurium ssueshbdul e. groovy

nodul e

| -- Tel I uri unDownl oadsPage. gr oovy

| -- Tellurium ssuesPage. gr oovy

| -- Tel luriunProj ect Page. gr oovy

“-- Tel luri umW ki Page. groovy

-- test
| -- Tel l uri unDownl oadsPageJUni t Test Case. j ava
| -- Tel Il uri unDownl oadsPageTest NGTest Case. j ava
| -- Tellurium ssuesPageJUnit Test Case. j ava

| -- Tellurium ssuesPageTest NGTest Case. j ava

I__

Tel I uri unProj ect PageJUni t Test Case. j ava

|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| -- test
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
|
| Tel | uri unProj ect PageTest NGTest Case. j ava
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| | -- TelluriunmW ki PageJUni t Test Case. j ava
| “-- Tel luriumA ki PageTest NGTest Case. j ava
"-- resources
‘-- org
“-- telluriunsource

|-- data

| “-- Tellurium ssuesl nput.txt

| -- dsl

| “-- TelluriunPage. ds

‘-- test-suites

“-- reportng. xm

Create Custom Ul objects

Tellurium supports custom Ul objects defined by users. For most Ul objects, they must extend the
"UiObject” class and then define actions or methods they support. For container type Ul objects, i.e.,
which hold other Ul objects, they should extends the Container class. Please see Tellurium Table and
List objects for more details.

In the tellurium-website project, we defined the custom Ul object "SelectMenu™ as follows:

cl ass Sel ect Menu extends U Obj ect {
public static final String TAG = "div"

String header = null

//map to hold the alias nane for the nenu itemin the format of "alias name" : "nmenu itenf
Map<String, String> aliasMap

def click(d osure c){

c(null)

}

def npuseOver (Cl osure c){
c(null)

}

def npuseCQut (C osure c){
c(null)

}

public void addTitle(String header){
t hi s. header = header
}

public void addMenul t ems(Map<String, String> menultens){
aliasvap = nmenultens

For each Ul object, you must define the builder so that Tellurium knows how to construct the Ul
object when it parses the Ul modules. For example, we define the builder for the " SelectMenu" object
asfollows:

cl ass Sel ect MenuBui | der extends U Obj ect Bui | der {
static final String I TEMS = "itens"
static final String TITLE = "title"

public build(Map nap, Cosure c) {
def df =1:]
df . put (TAG Sel ect Menu. TAQ
Sel ect Menu nmenu = this.internBuild(new Sel ect Menu(), map, df)
Map<String, String> itens = map. get (| TEMS)
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if(itenms !'= null

}

&& itens.size() > 0){
menu. addMenul t ens(i t ens)

menu. addTi t| e(map. get (TI TLE))

return nmenu

Y ou may wonder how to hook the custom objectsinto Tellurium core so that it can recognize the new
type. The answer is simple, you just add the Ul object name and its builder class name to Tellurium
configuration file TelluriumConfig.groovy. Update the following section:

ui obj ect {
bui | der {

Sel ect Menu="org. tel l uri unmsource. ui . buil der. Sel ect MenuBui | der"

}

Create Ul modules

You should create Ul modules in Groovy files, which should extend the DslContext class. In the
defineUi method, defineyour Ulsand then define all methodsfor them. Takethe Tellurium Downloads

page as an example:

class Tel I uri unDownl oadsPage extends Dsl Cont ext {

public void defineU () {

//define U nodule of a forminclude downl oad type sel ector and downl oad search
ui . Forn{ui d: "downl oadSear ch",

Sel ect or (ui d:
Text Box(ui d:
| nput Box( ui d:

Submi t But t on(ui d:

}

"downl oadType",

"searchLabel ",
"sear chBox",

"searchButton",

ui . Tabl e(ui d: "downl oadResul t",

/1 define tabl

//for the border colum
"{header:
"{header:
"{header:
"{header:
"{header:

Text Box(ui d:
Ur | Li nk(uid:
Ur | Li nk(uid:
Ur | Li nk(uid:
Ur | Li nk(uid:

Ur | Li nk(uid:
Ur | Li nk(uid:

/1 define table el enments
/1 for the border colum

Text Box(ui d:

e header

"{header:
"{header:

"{row all,

cl ocator:

1}", clocator:
2}", clocator:
3}", clocator:
4}", clocator:
5}", clocator:
6}", clocator:
7}", clocator:
colum: 1}",

clocator: [value: "Search"])

[id: "resultstable", class:

[:1)

[text: "*Filenane"])

[text: "*Sunmary + Label s"])
[text: "*Upl oaded"])

[text: "*Size"])

[text: "*Downl oadCount"])
[text: "*..."])

clocator: [:])

//the summary + | abels columm consists of a list of UrlLinks
List(uid: "{row all,

Ur | Li nk(uid:

}

Ur | Li nk(uid:
}

ui . Radi oBut t on( ui

“fall}",

d: "test"

“{all}",

/Il For the rest, just UrlLink
clocator: [:])

cl ocator:

colum: 3}"){
cl ocator:

public String[] getAll Downl oadTypes(){
return get Sel ect Opti ons("downl oadSear ch. downl oadType")

(1.

[N

respond: "click")

clocator: [action: "list", method: "GET"], group:
clocator: [name: "can", id: "can"])
clocator: [tag: "span", text: "for"])
clocator: [type: "text", name: "q"])

"results"],

group:
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}

public String getCurrent Downl oadType() {
return get Sel ect edLabel (" downl oadSear ch. downl oadType") ;

}

public void sel ect Downl oadType(String type){
sel ect ByLabel "downl oadSearch. downl oadType", type

}

public void searchDownl oad(String keyword){
type "downl oadSear ch. searchBox", keyword
click "downl oadSear ch. sear chButton"
wai t For PageToLoad 30000

public int getTabl eHeader Nun(){
enabl eCache();
enabl eTel | uri umApi ();
return get Tabl eHeader Col umNun{ " downl oadResul t")

public List<String> getHeader Nanes() {
enabl eCache();
enabl eTel | uri umApi ();

Li st<Stri ng> headernames = new ArrayLi st<String>()
int ncolum = get Tabl eHeader Col utmNun( " downl oadResul t ")
for(int i=1; i<=nctolum; i++){

header nanes. add( get Text (" downl oadResul t. header [ ${i }]"))
}

return header nanes

public List<String> get Downl oadFi | eNames() {

int ncol um = get Tabl eMaxRowNun( " downl oadResul t")
List<String> filenames = new ArrayLi st<String>()
for(int i=1; i<=nctolum; i++){

fil enanmes. add( get Text ("downl oadResul t [ ${i}][2]").trim())
}

return fil enanmes

public void clickFileNaneCol um(int row){
click "downl oadResul t [ ${row}][2]"
pause 1000
chooseCancel OnNext Confirmati on()
pause 500

Create Java Test Cases

You can create Java Test Cases by extending the TelluriumJUnitTestCase
TelluriumTestNGTestCase class. Nothing special, just like regular JUnit test cases. For instance,

public class TelluriunDownl oadsPageTest NGTest Case ext ends Tel | uri unTest NGTest Case{
private static TelluriunDownl oadsPage downl oadPage;

@Bef ored ass
public static void initU () {
downl oadPage = new Tel | uri unDownl oadsPage() ;
downl oadPage. def i neUi () ;
connect Sel eni unBerver () ;
useCache(true);

or
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@Bef or eMet hod
public void set UpFor Met hod() {

connect Url ("http://code. googl e. conl p/ aost/ downl oads/list");
}

@est
public void testValidate(){
downl oadPage. val i dat e(" downl oadResul t");

}

@est

public void testDownl oadTypes(){
String[] all Types = downl oadPage. get Al | Downl oadTypes() ;
assert Not Nul | (al | Types);
assert True(al | Types[1].contains("Al downl oads"));
assertTrue(al | Types[2].contains("Featured downl oads"));
assert True(al | Types[ 3] . contai ns("Current downl oads"));
assertTrue(al | Types[4].contains("Deprecated downl oads"));

}

@est
public void testDefaul t Downl oadType(){
/1 Set download type with other val ue
downl oadPage. sel ect Downl oadType(" Al downl oads");

/1 Navigate away from downl oad page

connect Url ("http://code. googl e. conl p/ aost/ downl oads/list");
String default Type = downl oadPage. get Cur r ent Downl oadType() ;
assert Not Nul | (def aul t Type);

assert True(def aul t Type. contai ns("Current downl oads"));

}

@est

public void testSearchByText (){
/1 Set download type with other val ue
downl oadPage. sel ect Downl oadType(" Al downl oads");
downl oadPage. sear chDownl oad(" Tel | uri um 0. 6. 0");

useTel | uri umApi (true);

List<String> list = downl oadPage. get Downl oadFi | eNanes() ;

useTel | uri umApi (fal se);

assertNot Nul | (list);

assert Fal se(list.isEmpty());

assert True(Hel per.include(list, "telluriumcore.0.6.0.tar.gz"));

}

@est

public void testSearchByLabel (){
/1 Set download type with other val ue
downl oadPage. sel ect Downl oadType(" Al downl oads");
downl oadPage. sear chDownl oad( "I abel : Featured");

useTel | uri umApi (true);
List<String> list = downl oadPage. get Downl oadFi | eNanes() ;
useTel | uri umApi (fal se);
assertNot Nul | (list);
assert Fal se(list.isEmpty());
}

@est
public void testDownl oadFi | eNanes() {
int ncolum = downl oadPage. get Tabl eHeader Nun() ;
assert Equal s(7, ntolum);
List<String> list = downl oadPage. get Header Nanes() ;
assert Not Nul | (list);
assert Equal s(7, list.size());
assert True(Hel per.include(list, "Filenanme"));
list = downl oadPage. get Downl oadFi | eNanmes() ;
assert Not Nul | (list);
assertFal se(list.isEnpty());
assert True(Hel per.include(list, "telluriumcore.0.6.0.tar.gz"));
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Create and Run DSL Scripts

In Tellurium, you can create test scriptsin pure DSL. Take TelluriumPage.dsl as an example.

/1 define Tellurium project nenu
ui . Container(uid: "menu", clocator: [tag: "table", id: "mt"], group: "true"){
/lsince the actual text is Projecté&nbsp; Hone, we can use partial match
//here. Note "*" stands for a partial match
Url Li nk(ui d: "project_hone", clocator: [text: "*Home"])
Url Li nk(ui d: "downl oads", clocator: [text: "Downloads"])
Url Li nk(uid: "wiki", clocator: [text: "WKki"])
Url Li nk(uid: "issues", clocator: [text: "Ilssues"])
Url Li nk(ui d: "source", clocator: [text: "Source"])

}

//define the Telluriumproject search nodul e, which includes an input box, two search buttons
ui . Fornm(uid: "search", clocator: [:], group: "true"){

I nput Box(ui d: "searchbox", clocator: [name: "q"])

Submi t Button(ui d: "search_project_button", clocator: [value: "Search projects"])

}

openUrl "http://code. googl e. com p/ aost/"
click "nmenu. project_home"

wai t For PageToLoad 30000

click "nmenu.downl oads"

wai t For PageToLoad 30000

click "nmenu.w ki"

wai t For PageToLoad 30000

click "nenu.issues"

wai t For PageToLoad 30000

openUrl "http://code. googl e. com p/ aost/"

type "search. searchbox", "Tellurium Sel eni um groovy"
click "search. search_project_button"

wai t For PageToLoad 30000

To runthe DSL script, you should run the code with Maven

nmvn test

Then, use the rundsl.sh to run the DSL script. For Windows, you should use the rundsl.bat script.

In addition, Tellurium provides a new rundsl.groovy script using the Groovy grape feature.

i nport groovy. grape. G ape;

Grape. grab(group:'org.telluriunsource', nmodule:'telluriumcore', version:'O0.7.0-SNAPSHOT' ,
cl assLoader: this.cl ass. cl assLoader. r oot Loader)

Grape. grab(group:'org.stringtree', nodul e:'stringtree-json', version:'2.0.10'",
cl assLoader: this.cl ass. cl assLoader. r oot Loader)

Grape. grab(group:'caja', nmodule:'json_sinple, version:'rl',
cl assLoader: this.cl ass. cl assLoader. r oot Loader)

G ape. grab(group: ' org. sel eni umhq. sel eni um server', nodul e:'sel eni um server',
version:'1.0.1-te3-SNAPSHOT', cl assLoader:this.class.classLoader. rootLoader)

Grape. grab(group: ' org. sel eni umhqg. sel eniumclient-drivers', nodule:'seleniumjava-client-driver'
version:'1.0.1", classLoader:this.class.classLoader.rootlLoader)

Grape. grab(group: ' org. apache. poi', nodule:'poi', version:'3.0.1-FINAL',
cl assLoader: this.cl ass. cl assLoader. r oot Loader)

Grape. grab(group:'junit', nmodule:"junit', version:'4.7",
cl assLoader: this.cl ass. cl assLoader. r oot Loader)

inport org.telluriunsource.dsl.Dsl ScriptExecutor

@ apes(|[
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@3 ab( gr oup=' or g. codehaus. groovy"',

@ ab( group='org. sel eni unhqg. sel eni um server"',
version="1.0. 1-te3- SNAPSHOT" ),

@ ab(group='org. sel eni unhq. sel eniumclient-drivers',
version="1.0.1"),

nodul e=' groovy-all"',
nmodul e=' sel eni um server',

@ ab(group="junit",
@x ab(group='caja',

nodul e='junit',

version='4.7"),

version='"1.7.0"),

nodul e=' sel eni umj ava-client-driver',

nodul e=' j son_si npl e’

version="r1"),

@ ab( group=' org. apache. poi ',
@ ab(group="org.stringtree',

nodul e=' poi ', version="3.0.1-FINAL"),

nmodul e=' stringtree-json',

version='2.0.10"),

@ ab(group="org.telluriunsource',

nodul e='tel luriumcore',

ver si on=' 0. 7. 0- SNAPSHOT" )

D

def runDsl (String[] args) {
def cli = new CliBuil der(usage: 'rundsl.groovy -[hf] [scr
cli.with {
h 1ongOpt: 'help', 'Show usage information'
f longOpt: 'scriptnanme', "DSL script name'
}
def options = cli.parse(args)
if (loptions) {
return

}
if (options.h) {
cli.usage()
return
}
if (options.f) {
def extraArguments = options. argunents()
if (extraArgunments) {
extraArgunents. each {String nane ->
def input = [nane].toArray(new String[O0])
Dsl| Scri pt Execut or. mai n(i nput)
}
}
}

}
println "Running DSL test script, press CGrl+C to stop."

runDsl (args)

i ptnane] ')

Before use the script, you need to configure Groovy Grape [http://groovy.codehaus.org/Grape]. Put

the following grapeConfig.xml file into your home/.groovy/.

<i vysettings>
<settings defaul t Resol ver ="downl oadG apes"/ >
<property
nanme="| ocal - maven2- pattern"
val ue="${user. hone}/.n2/ repository/[organisation]/[nodul e]/[revision]/
[modul e] -[revision] (-[classifier]).[ext]"
override="fal se" />
<resol ver s>
<chai n name="downl oadG apes" >
<fil esystem nanme="cachedG apes" >
<ivy pattern="${user. hone}/.groovy/grapes/[organisation]/[nodul e]/

ivy-[revision].xnl"/>

<artifact pattern="${user.hone}/.groovy/grapes/[organisation]/[nodule]/[type]s/

[artifact]-[revision].[ext]"/>
</filesystenr
<fil esystem nane="1ocal - maven-2" nRconpati bl e="true" |ocal ="true">
<ivy pattern="${l| ocal - maven2-pattern}"/>
<artifact pattern="${l|ocal - maven2-pattern}"/>
</filesystenr
<!-- todo add 'endorsed groovy extensions'
<i bi bl i o name="kungf uters. 3rdparty"
root ="http://maven. kungf uters. org/ content/repositories/thirdparty/
n2conpati bl e="true"/>
i bi bli o name="codehaus"
n2conpati bl e="true"/>
i biblio nanme="ibiblio" nRconpatible="true"/>
i bi blio nane="java.net2" root="http://downl oad. java. net/ maven/2/"
n2conpati bl e="true"/>
i bi bli o name="openga"
n2conpati bl e="true"/>
i bi bli o nane="kungf uters. snapshot"
root ="http:// maven. kungf ut ers. org/ content/reposi tori es/ snapshots/"
n2conpati bl e="true"/>
i bi bli o nanme="kungfuters.rel ease"
root ="http://maven. kungf uters. org/ content/repositories/rel eases/"
n2conpati bl e="true"/>
</ chai n>

resol ver here -->

root="http://repository.codehaus.org/"

root ="http://archiva. openga. org/ repository/rel eases/"
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</resol vers>
</ivysettings>

Then run the following command:

groovy rundsl.groovy -f DSL_script_nane
If you are behind a firewall, you can use the http proxy as follow.

groovy -Dhttp. proxyHost=proxy_host -Dhttp.proxyPort=proxy_port \
rundsl . groovy -f DSL_script_nane

If you defined custom Ul objectsin your project, you should first build the jar artifact, and install it to
your local Maven repo. Then update the rundsl.groovy file to add the new dependency. For example,
in the tellurium-website reference project, we defined custom Ul objects, we added the following two
linesinto the rundsl.groovy script.

Grape. grab(group:'org.telluriunmsource', nodule:'telluriumwebsite', version:'O0.7.0-SNAPSHOT',
cl assLoader: this.cl ass. cl assLoader. r oot Loader)

@ ab(group="org.telluriunsource', nodule="telluriumwebsite', version="0.7.0-SNAPSHOT")

Data Driven Testing

We use Tellurium Issue page as the data driven testing example, we define tests to search issues
assigned to a Tellurium team member and use the input file to define which team members we want
the result for.

We first define a TelluriumlssuesModule class that extends TelluriumDataDrivenModule class and
includes a method "defineM odul€e”. In the "defineModule" method, we define Ul modules, input data
format, and different tests. The Ul modul es are the same as defined before for the Tellurium issue page.

Theinput dataformat is defined as

fs. FieldSet(nane: "QOpenlssuesPage") {
Test (val ue: "OpenTel | uri um ssuesPage")

}

fs.FieldSet(nane: "lssueForOmer", description: "Data format for test SearchlssueForOaner") {
Test (val ue: "Searchl ssueFor Oaner")
Fi el d(name: "issueType", description: "lssue Type")

Fi el d(nane: "owner", description: "Omner")

}

Here we have two different input data formats. The "Test" field defines the test name and the
"Field" field define the input data name and description. For example, the input data for the test
" Searchl ssueForOwner" have two input parameters "issueType" and "owner".

The tests are defined use "defineTest". One of the test " Searchl ssueForOwner" is defined as follows,
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def i neTest (" Sear chl ssueFor Omer") {
String issueType = bind("IssueFor Oaner.issueType")
String i ssueOwmer = bind("IssueFor Omer. owner")
int headernum = get CachedVari abl e("header nunt')
int expect edHeader Num = get Tabl eHeader Nun{)
conpar eResul t (expect edHeader Num header num

Li st<Stri ng> headernames = get CachedVari abl e("header names")
String[] issueTypes = getCachedVari abl e("i ssuetypes")

String issueTypelLabel = getlssueTypelLabel (i ssueTypes, issueType)
checkResul t (i ssueTypeLabel ) {

assert True(i ssueTypelLabel != null)
}
/] select issue type
if (issueTypeLabel != null) {
sel ect | ssueType(i ssueTypelLabel)
}

//search for all owners

if ("all".equal slgnoreCase(issueOmer.trin())) {
sear chFor Al | | ssues()

} else {
searchl ssue("owner:" + issueOaner)

As you can see, we use "bind" to tie the variable to input data field. For example, the variable
"issueType" is bound to "IssueForOwner.issueType", i.e., field "issueType" of the input Fieldset
"IssueForOwner”. "getCachedVariable" is used to get variables passed from previous tests and
"compareResult" is used to compare the actual result with the expected result.

input file format looks like:

QpenTel | uri um ssuesPage

## Test Nanme | |ssue Type | Oaner

Sear chl ssueFor Oaner | Open| al |

Sear chl ssueFor Omer | All | natt. senter
Sear chl ssueFor Omer | Open| John. Ji an. Fang
Sear chl ssueFor Owner | Al l | vi veknongol u
Sear chl ssueFor Omner | All | haroonzone

The actual test classisvery simple

class Tel lurium ssuesDat aDri venTest extends Tel |l uri unDat aDrivenTest {

public void testDataDriven() {
i ncl udeMbdul e org.telluriunsource.ddt. Tel |l urium ssuesMdul e. cl ass

//load file
| oadData "src/test/resources/org/telluriunmsource/datal/Telluriumn ssueslnput.txt”

useCache(true);
useC osest Mat ch(true);

/lread each line and run the test script until the end of the file
st epToEnd()

/lclose file
cl oseDat a()
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Wefirst define which Data Driven Module we want to load and then read input datafile. After that, we
read the input data file line by line and execute the appropriate tests defined in the input file. Finally,
close the datafile.

The test result looks as follows.

<Test Resul t s>
<Tot al >6</ Tot al >
<Succeeded>6</ Succeeded>
<Fai | ed>0</ Fai | ed>
<Test nane=' OpenTel I uri um ssuesPage' >
<St ep>1</ St ep>
<Passed>t r ue</ Passed>
<l nput >
<t est >OpenTel | uri um ssuesPage</t est >
</ I nput >
<Assertion Value='10" Passed='true' />
<St at us>PROCEEDED</ St at us>
<Runti ne>2. 579049</ Runt i me>
</ Test >
<Test name=' Sear chl ssueFor Owner"' >
<St ep>2</ St ep>
<Passed>t r ue</ Passed>
<l nput >
<t est >Sear chl ssueFor Omner </t est >
<i ssueType>QOpen</i ssueType>
<owner >al | </ owner >
</ I nput >
<Assertion Expected='10" Actual =" 10' Passed='true' />
<Assertion Value=" Open |ssues' Passed='true' />
<St at us>PROCEEDED</ St at us>
<Runti nme>4.118923</ Runt i me>
<Message>Found 10 Open |ssues for owner all</Message>
<Message>| ssue: Better way to wait or pause during testing</Mssage>
<Message>l ssue: Add support for JQuery sel ector</ Message>
<Message>| ssue: Export Telluriumto Ruby</ Message>
<Message>l ssue: Add check Alter function to Telluriunx/ Message>
<Message>| ssue: Firefox plugin to automatically generate U nodul e for users</ Message>
<Message>l ssue: Create a prototype for container-like Dojo w dgets</Message>
<Message>| ssue: Need to create Wki page to explain howto setup Maven and use
Maven to build multiple projects</ Message>
<Message>| ssue: Configure IntelliJ to properly |oad one maven sub-project and not | ook
for an IntelliJ project dependency</ Message>
<Message>| ssue: Support nested properties for Telluriunx/ Message>
<Message>l ssue: update versions for extensioin dojo-w dget and TrUWP proj ect s</ Message>
</ Test >

</ Test Resul t s>

Tellurium ui-examples Project

Some of the html sources in the ui-examples project are contributed by tellurium users. Thanks for
their contributions. ui-examples project includes the following different types of Ul objects.

Selector

HTML source:

<f or m net hod="POST" acti on="check_phone">
<sel ect nanme="Profil e/ Custoner/ Tel ephone/ @ount ryAccessCode" style="font-size: 92% >
<option value="1" sel ect ed=sel ect ed>US</ opti on>
<option val ue="2" id="uk">UK</option>
<option val ue="3">AT</ opti on>
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<option
<option
<option
<option
<option

</ sel ect >

<i nput type="text" class="medi um paxFerryNanel nput" val ue=
name=

val ue="4">BE</ opti on>
val ue="4" i d="ca">CA</option>
val ue="6">CN</ opti on>
val ue="7">ES</ opti on>
val ue="8">VG</ opti on>

"Profil el Customer/Tel ephone/ @honeNunber"

max| engt h="16" i d="phonel" tabi ndex="26">
<i nput name="subnmit" type="submit" val ue="Check">
</ forme

Ul Module:

cl ass Sel ect or Exanpl eMbdul e ext ends Dsl Cont ext {

public void defineU (){

ui . For m( ui d:

"Fornf, clocator: [nethod: "POST", action: "check_phone"]){

Sel ector(uid: "Country", clocator: [name: "\$CountryAccessCode"])
I nput Box(uid: "Nurmber", clocator: [nane: "\$PhoneNunber"])
Submi t Button(uid: "check", clocator: [value: "Check"])

}
}

public void check(String country, String nunber){

sel ect

"Form Country", country

keyType "Form Nunber", nunber
click "Form check"
wai t For PageToLoad 30000

Container

HTML source:

<di v cl ass="mai nMenu">

href ="http://1 ocal host: 8080/ Cont ai ner Exanpl e. ht M " >Event s</ a>

href ="http://1 ocal host: 8080/ Cont ai ner Exanpl e. ht M " >Suppl i er s</ a>

href ="http://1 ocal host: 8080/ Cont ai ner Exanpl e. ht M " >Venues</ a>

href ="http://1 ocal host: 8080/ Cont ai ner Exanpl e. ht M " >Booki ng Report</a>
href ="http://1 ocal host: 8080/ Cont ai ner Exanpl e. ht M ">Not i fi cati ons</ a>
href ="http://1 ocal host: 8080/ Cont ai ner Exanpl e. ht m " >Hel p</ a>

<a
<a
<a
<a

<a
<a
</ di v>
Ul Module:

cl ass Cont ai ner Exanpl eMbdul e ext ends Dsl Cont ext {

public void defineU (){

ui . Contai ner (uid: "nmainnav", clocator: [tag: "div", class: "mai nMenu"],
Url Link(uid: "events", clocator: [text: "Events"])

Url Link(uid: "suppliers", clocator: [text: "Suppliers"])

Url Link(uid: "venues", clocator: [text: "Venues"])

Url Li nk(uid: "booki ngReport", clocator: [text: "Booking Report"])
Url Link(uid: "notifications", clocator: [text: "Notifications"])
Url Link(uid: "help", clocator: [text: "Help"])

group:

true) {
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Form
HTML source:

<H1>FORM Aut henti cati on denp</H1>

<f orm net hod="POST" acti on="j _security_check">
<tabl e border="0" cellspacing="2" cell paddi ng="1">

<tr>

<t d>User nane: </ td>

<t d><i nput size="12" val ue="" nane="j_usernane" maxl engt h="25" type="text"></td>
</tr>
<tr>

<t d>Passwor d: </ td>

<t d><i nput size="12" val ue="" nane="j_password" maxl| engt h="25" type="password"></td>
</tr>
<tr>

<td col span="2" align="center">
<i nput name="subnmit" type="submt" val ue="Login">
</td>
</tr>
</ tabl e>
</ fornp

Ul Module:

public class For nExanpl eMbdul e extends Dsl Context {

public void defineU () {
ui . Form(uid: "Form, clocator: [tag: "table"]){
Cont ai ner (uid: "Username", clocator: [tag: "tr"]){

Text Box(ui d: "Label", clocator: [tag: "td", text: "Usernanme:", direct: "true"])

I nput Box(uid: "Input", clocator: [tag: "input", type: "text", name: "j_username"])
Cont ai ner (uid: "Password", clocator: [tag: "tr"]){

Text Box(ui d: "Label", clocator: [tag: "td", text: "Password:", direct: "true"])

I nput Box(uid: "Input", clocator: [tag: "input", type: "password", nanme: "j_password"])
Submi tButton(uid: "Submit", clocator: [tag: "input", type: "subnmit", value: "Login",

name: "submit"])

}
}

public void logon(String usernane, String password){
keyType "Form Usernane. | nput", usernane
keyType "Form Password. | nput”, password
click "Form Submit"
wai t For PageToLoad 30000

List

HTML source:

<table id="hp_table" cellspacing="0" cell paddi ng="0">
<t body>
<tr>
<td cl ass="sidebar" valign="top">
<DIV cl ass="sub_cat _section">
<DV class="sub_cat _title" style="">Fiction</D V>
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<P><A href="" style="">Literature</ A></ P>

<P><A href="" style="">Science fiction</A></P>

<P><A href="" style="">Fantasy</ A></ P>

<P><A href="" styl e="">Romance</ A></ P>

<P><A href="" style="">Mstery</ A></ P>

<P><A href="" style="">Fairy tal es</ A></ P>

<P><A href="" style="">Short stories</A></P>

<P><A href="" style="">Poetry</ A></ P></ Dl V>
<DV cl ass="sub_cat _section">

<Dl V cl ass="sub_cat _title">Non-fiction</Dl V>

<P><A href="">Phi | osophy</ A>

</ P>

<P><A href ="">Econon cs</ A>
</ P>

<P><A href="">Political science</A></P>

<P><A href="">Li ngui stics</A>
</ P>

<P><A href ="">Mat hemati cs</ A>
</ P>

<P><A href="">Physi cs</ A>
</ P>

<P><A href ="">Chem stry</A>
</ P>

<P><A href="">Bi ol ogy</ A>
</ P></ DI V>
<DV cl ass="sub_cat _section">
<Dl V cl ass="sub_cat _title">Random subj ect s</ Dl V>
<P><A href="">Toys</ A>
</ P>

<P><A href="">Sol ar houses</ A></ P>
<P><A href="">Stories in rhyne</A></ P>

<P><A href ="">Court shi p</ A>
</ P>

<P><A href="">Mt hol ogy</ A>
</ P>

<P><A href="">Di fferential equations</A></P>
<P><A href="">Latin inscriptions</A></P>

<P><A href="">Nucl ear energy</ A></ P>
</ Dl V>
</td>
</[tr>
</t body>
</ tabl e>

Ul Module:

cl ass Li st Exanpl eMbdul e extends Dsl Context {

public void defineU () {
ui . Cont ai ner (ui d: "Googl eBooksList", clocator: [tag: "table", id: "hp_table"]) {
Li st (uid: "subcategory", clocator: [tag: "td", class: "sidebar"], separator: "div") {
Container(uid: "{all}") {
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Text Box(uid: "title", clocator: [tag: "div", class: "sub_cat_title"])
List(uid: "links", separator: "p") {
Url Li nk(uid: "{all}", clocator: [:])

Table

HTML source:

<table id="xyz">

<t body>

<tr>
<t h>one</t h>
<t h>t wo</ t h>
<t h>t hree</t h>

</tr>

</t body>

<t body>
<tr>
<t d>
<div class="abc">Profil e</div>
</td>
<t d><i nput cl ass="123"/><br/>

<div class="sonecl ass">
<span cl ass="x">Fr anewor k</ span><br/ >
<a href="http://code. googl e. conl p/ aost " >Tel | uri unx/ a>
</div>
</td>
<t d>
Hel l o Worl d!
</td>
</tr>

</ t body>
</t abl e>

Ul Module:

cl ass Tabl eExanpl eMbdul e extends Dsl Cont ext {
public void defineU () {
ui . StandardTabl e(uid: "GI", clocator: [id: "xyz"], ht: "tbody"){
Text Box(ui d: "{header: all}", clocator: [:])
Text Box(uid: "{row 1, colum: 1}", clocator: [tag: "div", class: "abc"])
Container(uid: "{row 1, colum: 2}"){
I nput Box(uid: "Input", clocator: [tag: "input", class: "123"])
Cont ai ner (ui d: "Sonme", clocator: [tag: "div", class: "soneclass"]){
Span(uid: "Span", clocator: [tag: "span", class: "x"])
Url Link(uid: "Link", clocator: [:])
}
}
}
}

public void work(String input){
keyType "GIT1][2] .1 nput”, input
click "GI[1][2]. Son®e. Li nk"
wai t For PageToLoad 30000
}
}
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Repeat

HTML source:

<f orm nane="sel ect edSai | i ngsFor ni' >
<div class="segment clearfix">
<div class="option">
<ul class="fares">
<li>
<i nput type="radi 0">&nbsp
<l abel >Econony</| abel >
</li>
<li>
<i nput type="radi 0">&nbsp
<l abel >Fl exi bl e</ | abel >

</li>

</ ul >

<div class="details">
<dl >

<dt >Shi p: </ dt >
<dd>A</ dd>
<dt >Depart s</ dt >
<dd>
<en»08: 00</ en>
</ dd>
<dt >Arrives</dt>
<dd>
<enpll: 45</ enp

</ dd>

</dl >

</ di v>
</ div>
<div class="option">
<ul class="fares">

<li>
<i nput type="radi 0">&nbsp
<l abel >Econony</| abel >

</[li>

<li>
<i nput type="radi 0">&nbsp
<| abel >Fl exi bl e</ | abel >

</li>

</ ul >

<div class="detail s">
<dl >

<dt >Shi p: </ dt >
<dd>B</ dd>
<dt >Depart s</ dt >
<dd>
<enpl7: 30</ enr
</ dd>
<dt >Arrives</dt>
<dd>
<enp21l: 15</ enr
</ dd>
</dl >
</ div>
</ div>
</ div>
<div class="segment clearfix">
<div class="option">
<ul class="fares">
<li>
<i nput type="radi 0">&nbsp
<l abel >Econony</| abel >
</[li>
<li>
<i nput type="radi 0">&nbsp
<l abel >Fl exi bl e</ | abel >
</[li>
</ul >
<div class="details">
<di v cl ass="phot 0" ><i ng/ ></ di v>
<dl >
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<dt >Shi p: </ dt >
<dd>C</ dd>
<dt >Depart s</ dt >
<dd>
<enp02: 00</ enp
</ dd>
<dt>Arrives</dt>
<dd>
<enp06: 00</ enp

</ dd>

</dl >

</ div>
</ div>
<div class="option">
<ul class="fares">

<li>
<i nput type="radi 0">&nbsp;
<| abel >Econony</| abel >

</[li>

<li>
<i nput type="radi 0">&nbsp;
<l abel >Fl exi bl e</ | abel >

</li>
</ ul >
<div class="details">
<dl >
<dt >Shi p: </ dt >
<dd>D</ dd>
<dt >Depart s</ dt >
<dd>
<enmp12: 45</ enw
</ dd>
<dt >Arrives</dt>
<dd>
<enp16: 30</ enw
</ dd>
</dl >
</ di v>
</ di v>
</ di v>
</ forn>
Ul Module:

cl ass Repeat Exanpl eMbdul e extends Dsl Context {
public void defineU (){

ui . Form(uid: "SailingForni, clocator: [nane: "selectedSailingsForn'] ){
Repeat (uid: "Section", clocator: [tag: "div", class: "segnent clearfix"]){
Repeat (uid: "Option", clocator: [tag: "div", class: "option", direct: "true"]){
List(uid: "Fares", clocator: [tag: "ul", class: "fares", direct: "true"],
separator: "li")
{
Container(uid: "{all}"){
Radi oButton(ui d: "radio", clocator: [:], respond: ["click"])
Text Box(uid: "label", clocator: [tag: "label"])

}

Cont ai ner(uid: "Details", clocator: [tag: "div", class: "details"]){
Cont ai ner (uid: "Shiplnfo", clocator: [tag: "dl"]){
Text Box(ui d: "ShipLabel”, clocator: [tag: "dt", position: "1"])
Text Box(uid: "Ship", clocator: [tag: "dd", position: "1"])
Text Box(ui d: "DepartureLabel", clocator: [tag: "dt", position: "2"])
Cont ai ner (ui d: "Departure", clocator: [tag: "dd", position: "2"]){
Text Box(uid: "Tine", clocator: [tag: "eni])

Text Box(uid: "Arrival Label", clocator: [tag: "dt", position: "3"])
Container(uid: "Arrival", clocator: [tag: "dd", position: "3"]){
Text Box(uid: "Time", clocator: [tag: "enl])
}
}
}
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Chapter 14. Tellurium Reference

Tellurium 0.7.0 starts to use docbook [http://docbook.sourceforge.net/] to build the reference
document. What is docbook? We quote from http://docbook.sourceforge.net/, "DocBook is an XML
vocabulary that lets you create documents in a presentation-neutral form that captures the logical
structure of your content. Using free tools along with the DocBook X SL stylesheets, you can publish
your content as HTML pages and PDF files, and in many other formats.”

Maven

docbkx tools [http://code.google.com/p/docbkx-tools/] provides a number of tools supporting
DocBook in a Maven environment including theDocbkx Maven Plugin [http://docs.codehaus.org/
display/MAVENUSER/Docbkx+Maven+Plugin]. The good news is that the Docbkx Maven plugin
supportsDocBook version 5.0 [http://www.dochbook.org/tdgs/en/html/docbook.html].

The Maven pom is as follows.

<bui | d>
<pl ugi ns>
<pl ugi n>
<groupl d>com agi | ej ava. docbkx</ gr oupl d>
<artifactl d>docbkx- maven- pl ugi n</artifactld>
<versi on>2. 0. 10- SNAPSHOT</ ver si on>
<executions>
<execution>
<i d>docunentation identifier</id>
<phase>pre-si t e</ phase>
<goal s>
<goal >gener at e- pdf </ goal >
</ goal s>
<configuration>
<l-- per execution configuration -->
<includes>tel l uriumreference.xn </incl udes>
<! --<draftMde>yes</draftMde>-->
</ confi guration>
</ execut i on>
</ execut i ons>
<configuration>
<!-- shared configuration -->
<gener at edSour ceDi r ect or y>${ proj ect . bui | d. di rect ory}
/ docbkx/ gener at ed</ gener at edSour ceDi r ect or y>
<xi ncl udeSupport ed>t r ue</ xi ncl udeSuppor t ed>
<paper Type>A4</ paper Type>
<f op1lExt ensi ons>1</f oplExt ensi ons>

<f oCust om zati on>src/ docbkx- st yl esheet/f o/ docbook. xsl </ f oCust omi zati on>

<cust om zati onPar anet er s>
<!-- additional XSLT paraneters-->
<par anet er >
<nanme>key</ name>
<val ue>val ue</ val ue>
</ par anet er >
</ cust oni zati onPar anet er s>
</ confi guration>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>

<pl ugi nReposi tori es>
<pl ugi nReposi t ory>
<i d>docbkx. snapshot s</i d>
<nanme>Maven Pl ugi n Snapshot s</ nane>
<url >http://docbkx-tools.sourceforge. net/ snapshots/</url >
<rel eases>
<enabl ed>f al se</ enabl ed>

</rel eases>
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<snapshot s>
<enabl ed>t r ue</ enabl ed>
</ snapshot s>
</ pl ugi nReposi t ory>
</ pl ugi nReposi tori es>

The project structureislisted as follows.

[jfang@ars telluriumreference]$ tree

| -- pom xni
T-- src
| -- docbkx
|-- media
| | -- Engi neG oupLocati ngFl ow. png
| | -- ExportToG oovySmal | . png
| | -- FireFoxUserProfile.png
| -- overview xni
| -- quickstart.xn
| -- referenceprojects. xn
| -- resources. xn
|-- telluriumreference. xn
|-- trace.xnl
| -- trunmp.xm
|-- udl.xm
| -- uiobjects. xn
| -- what snew. xni
“-- wdgets. xm
*-- docbkx-styl esheet
-- fo
*-- dochook. xs

DocBook

Book

DocBook has two types, i.e., article and book. Tellurium reference uses the book format, which
includes the following sections.

<?xm version="1.0" encodi ng="UTF- 8" ?>
<book version="5.0" xm ns="http://docbook. org/ns/ docbook"
xm ns: xli nk="http://ww. w3. org/ 1999/ xI i nk"
xm ns: xi ="http://ww. w3. or g/ 2001/ XI ncl ude"
xm ns: db="htt p://docbook. or g/ ns/ docbook" xnl:|ang="en">
<i nf 0>
<title>Tellurium Automated Testing Franework</title>
<subtitl e>Ref erence Docunentation</subtitle>
<pubdat e>May 15, 2010</ pubdat e>
<rel easei nf o>v0. 7. 0</rel easei nf o>

<aut hor gr oup>
<aut hor >
<firstnanme>Ji an</firstnanme>
<sur nanme>Fang</ sur nane>
</ aut hor >

</ aut hor gr oup>

<copyri ght >

<year >2010</ year >

<hol der >Tel | uri unSour ce</ hol der >
</ copyri ght >

<l egal noti ce>
<par a>
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Li censed under the Apache License, Version 2.0 (the "License"); you nmay not use this
file except in conpliance with the License. You nay obtain a copy of the License at:
</ par a>
<par a>
http://ww. apache. org/licenses/ LI CENSE- 2.0
</ para>
<par a>
Unl ess required by applicable law or agreed to in witing, software distributed under
the License is distributed on an "AS I S" BASIS, W THOUT WARRANTI ES OR
CONDI TI ONS OF ANY KIND, either express or inplied. See the License for the specific
| anguage governing perm ssions and |imtations under the License.
</ para>
</l egal notice>

</info>

<book>

Chapter

Each chapter has the following XML format. For example, the overview.xml is as follows.

<?xm version="1.0" encodi ng="UTF-8"?>
<chapter version="5.0" xm ns="http://docbook. org/ ns/ dochook"
xm ns: xli nk="http://ww. w3. org/ 1999/ xI i nk"
xm ns: xi ="http://ww. w3. or g/ 2001/ Xl ncl ude"
xm ns: ns5="http://ww. w3. or g/ 2000/ svg"
xm ns: ns4="http://ww. w3. or g/ 1998/ Mat h/ Mat hM_."
xm ns: ns3="http://ww. w3. org/ 1999/ xht m "
xm ns: db="htt p://docbook. or g/ ns/ dochook" >

<title>Overview of Telluriunc/title>
<section>

<title>What is Telluriunc/title>

<chapt er >

Theninthemain XML filetellurium-reference.xml, we can include the xml filein the following way.

<xi:include href="overview xm"/>
<xi :include href="whatsnew. xm "/>

<xi:include href="quickstart.xm"/>

Similarly, the appendix is defined as:

<appendi x version="5.0" xm ns="http://docbook. org/ ns/ docbook"
xm ns: xli nk="http://ww. w3. org/ 1999/ xI i nk"
xm ns: xi ="http://ww. w3. org/ 2001/ Xl ncl ude"
xm ns: ns5="http://ww. w3. or g/ 2000/ svg"
xm ns: ns4="http://ww. w3. or g/ 1998/ Mat h/ Mat hM."
xm ns: ns3="http://ww. w3. org/ 1999/ xht m "
xm ns: db="http://docbook. or g/ ns/ dochook" >

<title>FAQs</title>

</ appendi x>
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section

section can be nested in docbook, for example.

<section>
<title>Setup TelluriumProject in IDEs</title>
<para>A Tel lurium Project can be run in IntelliJ, NetBeans, Eclipse, or other
I DEs that have Groovy support.
</ par a>

<para>lf using Maven, open the POMfile to let the IDE automatically build the
project files.

</ par a>
<section>
<title>IntelliJ |DEA</title>
<par a>
IntelliJ IDEA Comunity edition is free and can be downl oaded from
</ par a>

</ section>

<section>

Link

Link can be defined with xlink:href.

<par a>
IntelliJ IDEA Comunity edition is free and can be downl oaded from
<link xlink:href="http://ww.jetbrains.conlidea/downl oad/">
http://ww. j et brai ns. conli dea/ downl oad/ </1ink>. A detailed guide
is found on <link
x| i nk: href ="http://code. googl e. conf p/ aost/wi ki / Cust omTel | urium ntelliJProject">
How to create your own Telluriumtesting project with IntelliJ 9.0 Community
Edi tion</1ink>.

</ para>

Image

<medi aobj ect >
<i mageobj ect >
<imagedata fileref="./nmedia/telluriunB.png" scalefit="1" w dth="100% >
</ i magedat a>
</ i mageobj ect >
</ medi aobj ect >

where scal€fit is an option to fit to the width. Another option is scale to change the image size.

screen

screen is used to show console output.

<screen>
java -jar seleniumserver.jar -singlew ndow
</ screen>
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programlist

<progranlisting | anguage="xnl "><?db-font-size 75% ?>
<! [ CDATA[
ui . Form(uid: "Fornmt, clocator: [tag: "form']){
Div(uid: "User", clocator: [:]){
Sel ector (uid: "Sex", clocator: [:])
I nput Box(uid: "lnput", clocator: [t

ag: "input", type: "text",
nanme: "j_usernane"])

}

Cont ai ner (uid: "Finish", clocator: [tag: "tr"]){

Submi tButton(uid: "Submt", clocator: [tag: "input", type: "submt",
val ue: "Login", nanme: "submit"])

}
}
11&gt;
& t;/programisting&gt;

where <?db-font - si ze 75% ?> isused to scale the code font size. In the meanwhile, the xsl
style sheet must use the following transformation to change font size.

<xsl:attribute-set name="nonospace.verbati m properties">
<xsl:attribute nane="font-size">
<xsl : choose>
<xsl : when test="processing-instruction('db-font-size')"><xsl:val ue-of
sel ect ="processi ng-instruction('db-font-size')"/></xsl:when>
<xsl : ot herw se>i nherit </ xsl: ot herw se>
</ xsl : choose>
</xsl:attribute>
</xsl:attribute-set>

list

i tem i st isusedtorepresent alist, for example.

<item zedlist>
<listitenmr
<para>tel |l uriumjunit-archetype</para>
</listitemr
<listitenp
<para>tel | uri umtestng-archetype</para>
</listitenmp
</item zedlist>

If we need an ordered list with number index, we can use or der edl i st instead.

<orderedlist>
<listitenmr
<par a>address the dynanmic factors in TelluriumU tenpl ates</para>
</listitenmp
<listitenmp
<para>increase the flexibility of TelluriumU tenplates.</para>
</listitemr
</ orderedlist>
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table

Thetabletag is used to represent atable in docbook. For example.

<tabl e id="uiobjectattributes">
<title>U Qbject Attributes</title>
<tgroup col s="2">
<col spec col nane="c1" col wi dt h="1*" />
<col spec col nane="c2" col wi dth="1*" />
<t head>
<r ow>
<ent ry>ATTRI BUTE</ ent ry>
<ent r y>DESCRI PTI ON</ ent ry>
</ row>
</t head>
<t body>
<r ow>
<entry>U nbject</entry>
<entry>Basi c Tel |l uri um conmponent </ entry>
</ row>
<r ow>
<entry>U | D</ entry>
<entry>Ul object's identifier</entry>
</ row>
<r ow>
<entry>Namespace</entry>
<entry>Used for XHTM.</entry>
</ row>
</t body>
</t group>
</tabl e>

Tools

There are couple tools [http://wiki.docbook.org/topic/ConvertOtherFormatsToDocBook] to convert
docBook to and from different formats. For exampl e, we can use thefollowing command herold [http://
www.michael-a-fuchs.de/] to convert html to docbook.

herold --in=udl.htm --out=udl.xm -r book -T

But the converted docbook version is 1.0 and we still need manually change some docbook formats
in the converted file.

216


http://wiki.docbook.org/topic/ConvertOtherFormatsToDocBook
http://wiki.docbook.org/topic/ConvertOtherFormatsToDocBook
http://www.michael-a-fuchs.de/
http://www.michael-a-fuchs.de/
http://www.michael-a-fuchs.de/

Appendix A. FAQs
When Did Tellurium Start?

Tellurium is over one year old in June 2010 if we count the date from the day it became an open
source project. But actually, Tellurium had been through two phases of prototyping before that. The
first prototype was created in 2007 to test our company's Dojo web applications, which was basically
a Java framework based on Spring XML wiring and no Ul modules. You have to use factories to
create all Ul objects.

Asaresult, it was hot convenient to use. The second prototypewas created in early 2008 to improvethe
usability of thefirst prototype. The Ul modulewasintroduced in the second prototype. Both prototypes
had been used for afew internal projectsbeforeit wasre-written in Groovy and became an open source
project in June 2008. Notice that prototype framework is called AOST and it was officially renamed
to the Tellurium Automated Testing framework (Tellurium) in July 2008 when it moved out of the
prototyping phase and became a team project.

What Are the Main Differences Between
Tellurium and Selenium?

Tellurium was created when | was a Selenium user and tried to address some of the shortcomings of
the Selenium framework such as verbosity and fragility to changes. Selenium is a great web testing
framework and up to 0.6.0, Tellurium uses Selenium core as the test driving engine. From Tellurium
0.7.0, we will gradually replace the Selenium core with our own Engine.

Although Tellurium was born from Selenium, there are some fundamental differences between
Tellurium and Selenium, which mainly come from the fact that Telluriumisa Ul module-based testing
framework. For example, Tellurium focuses on a set of Ul elements instead of individual ones. The
Ul module represents a composite Ul object in the format of nested basic Ul elements. For example,
the download search module in Tellurium project site is defined as follows:

ui . Fornm(ui d: "downl oadSearch", clocator: [action: "list", nethod: "get"], group: "true") {
Sel ector (ui d: "downl oadType", clocator: [nane: "can", id: "can"])
I nput Box(uid: "searchBox", clocator: [name: "q"])
Submi tButton(uid: "searchButton", clocator: [value: "Search"])

With the Ul module, Tellurium automatically generates runtime locators for you and there is no need
to define X Paths or other types of locators by yourself. Tellurium is robust, expressive, flexible, and
reusable.

Do | Need to Know Groovy Before | Use
Tellurium?

Tellurium Core is implemented in Groovy and Java to achieve expressiveness. But that does not
mean you have to be familiar with Groovy before you start to use Tellurium. Tellurium creates DSL
expressions for Ul module, actions, and testing. Use a Groovy class to implement the Ul module by
extending the Dl Context Groovy class. Then the user can write the rest using Java syntax. The test
cases can be created in Java, Groovy, or Ddl scripts. However, we do encourage geting familiar with
Groovy to leverage its meta programming features.
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To create a Tellurium project, install a Groovy plugin for your IDE. There are Groovy plugins for
commonly used IDEs such as Eclipse, Netbeans, and IntelliJ. Refer to the following WIKI pages on
how to set up Groovy and use Tellurium in different IDES,

http://code.google.com/p/aost/wiki/TelluriumReferenceProj ectEclipseSetup [http://
code.google.com/p/aost/wiki/TelluriumReferenceProj ectEclipseSetup]

http://code.google.com/p/aost/wiki/TelluriumReferenceProjectNetBeansSetup [http://
code.google.com/p/aost/wiki/TelluriumReferenceProj ectN etBeansSetup]

http://code.google.com/p/aost/wiki/TelluriumReferenceProjecti ntel li JSetup [http://
code.google.com/p/aost/wiki/TelluriumReferenceProjectintel i JSetup]

What Unit Test and Functional Test
Frameworks Does Tellurium Support?

Tellurium supports both JUnit and TestNG frameworks. Extend TelluriumJavaT estCase for JUnit and
TelluriumTestNGTestCase for TestNG. For more details, please check the following WIKI pages:

http://code.google.com/p/aost/wiki/BasicExample [http://code.google.com/p/aost/wiki/
BasicExampl €]

http://code.google.com/p/aost/wiki/Introduction [http://code.google.com/p/aost/wiki/lntroduction]
Tellurium also provides data driven testing. Data Driven Testing is adifferent way to write tests. For
example, test data are separated from the test scripts and the test flow is not controlled by the test
scripts, but by the input file instead. In the input file, users can specify which test to run, what the
input parameters are, and what the expected results are. More details can be found from "Tellurium
Data Driven Testing" WIKI page,

http://code.google.com/p/aost/wiki/DataDrivenTesting [http://code.google.com/p/aost/wiki/
DataDrivenTesting]

Does Tellurium Provide Any Tools to
Automatically Generate Ul Modules?

Tellurium Ul Model Plugin (TrUMP) is a Firefox Plugin used to automatically generate Ul modules
simply by clicking on theweb page under testing. A user can download it from the Tellurium download

page at:

http://code.google.com/p/aost/download/list [http://code.google.com/p/aost/downloads/list]
or from Firefox Addons site at:

https://addons.mozilla.org/en-US/firefox/addon/11035  [https://addons.mozilla.org/en-US/firefox/
addon/11035]

The detailed user guide for TTUMP 0.1.0 is at:
http://code.google.com/p/aost/wiki/TrUMP [http://code.google.com/p/aost/wiki/TrUMP]
To understand more about how TrUMP works, please read "How does TrtUMP work?" at:

http://code.google.com/p/aost/wiki/HowTrUMPWorks [http://code.google.com/p/aost/wiki/
HowTrUMPWorks]
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What Build System Does Tellurium Use?

Tellurium supports both Ant and Maven build systems. The ant build scriptsare provided in Tellurium
core and Tellurium reference projects. For Maven, please check out the Tellurium Maven guide at:

http://code.google.com/p/aost/wiki/MavenHowTo [http://code.google.com/p/aost/wiki/
MavenHowTO0]

What is the Best Way to Create a Tellurium
Project?

Tellurium providestwo reference projectsfor JUnit and TestNG project, respectively. Use one of them
as atemplate project. Please see the reference project guide at:

http://code.google.com/p/aost/wiki/ReferenceProjectGuide [http://code.google.com/p/aost/wiki/
ReferenceProjectGuide]

However, the best and easiest way to create a Tellurium project isto use Tellurium Maven archetypes.
Tellurium provides two Maven archetypes. For example, tellurium-junit-archetype and tellurium-
testng-archetype for Tellurium JUnit test project and Tellurium TestNG test project, respectively.

As aresult, you can create a Tellurium project using one Maven command. For a Tellurium JUnit
project, use:

m/n archetype: create -Dgroupld =your_group_id -Dartifactld=your_artifact_id \
-DarchetypeArtifactld=telluriumjunit-archetype\
- Dar chet ypeG oupl d=org. tel | uri unsour ce\
- Dar chet ypeVer si on=0. 7. 0- SNAPSHOT \
- Dar chet ypeReposi t ory=htt p: // maven. kungf ut ers. or g/ cont ent/ reposi t ori es/ snapshot s

and for a Tellurium TestNG project, use

nvn archetype: create -Dgroupld=your_group_id -Dartifactld=your_artifact_id \
-DarchetypeArtifactld=telluriumtestng-archetypel
- Dar chet ypeG oupl d=org. tel | uri unsource \
- Dar chet ypeVer si on=0. 7. 0- SNAPSHOT \
- Dar chet ypeReposi t ory=htt p: // maven. kungf ut ers. org/ cont ent/ reposi t ori es/ snapshot s

For more details, please read " Tellurium Maven archetypes”,

http://code.google.com/p/aost/wiki/TelluriumMavenArchetypes [http://code.google.com/p/aost/
wiki/TelluriumMavenArchetypes]

Where Can | Find APl Documents for
Tellurium?

The user guide for Tellurium DSLs, other APIs, and default Ul objects could be found at:

http://code.google.com/p/aost/wiki/UserGuide070I ntroduction  [http://code.google.com/p/aost/wiki/
UserGuide070Introduction]
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Is There a Tellurium Tutorial Available?

Tellurium provides very detailed tutorials including basic examples, advanced examples, data driven
testing examples, and Dd script examples. We aso provide Tellurium Tutorial Series. Please use
Tellurium tutorial WIKI page as your starting point,

http://code.google.com/p/aost/wiki/Tutoria [http://code.google.com/p/aost/wiki/Tutorial]
We also provide aquick start, "Ten Minutes To Tellurium", at

http://code.google.com/p/aost/wiki/TenMinutesToTe lurium  [http://code.google.com/p/aost/wiki/
TenMinutesToTe lurium]

Where Can | Find a Sample Tellurium
Configuration File?

Tellurium Sample Configuration File is available here [http://code.google.com/p/aost/wiki/
TelluriumSampleConfigurationFile]

Tellurium Dependencies

Telluriumis built on top of Selenium at the current stage and it uses Selenium 1.0.1. Tellurium 0.7.0
was tested with Grooy 1.7.0 and Maven 2.0.9.

Y ou can go to Tellurium core and run the following Maven command to check the dependencies. For
example, the dependency tree for 0.7.0 is shown as follows:

$ nvn dependency:tree

[INFQ [dependency:tree {execution: default-cli}]

[INFO org.telluriunmsource:telluriumcore:jar:0.7.0- SNAPSHOT

[INFQ +- junit:junit:jar:4.7:conpile

[INFQ +- org.testng:testng:jar:jdkl5:5.8:conpile

[INFQ +- caja:json_sinple:jar:rl:conpile

[INFQ +- org.apache. poi:poi:jar:3.0.1-FI NAL: conpile

[INFQ | \- commpns-| oggi ng: conmons-1ogging:jar:1.1:conpile

[INFO | \- log4j:log4j:jar:1.2. 13:conpile

[INFQ +- org.telluriunsource:telluriumudl:jar:0.7.0-SNAPSHOT: conpile

[INFQ | \- org.antlr:antlr:jar:3.1.3:conpile

[INFO | \- org.antlr:antlr-runtine:jar:3.1.3:conpile

[INFO | \- org.antlr:stringtenplate:jar:3.2:conpile

[INFO | \- antlr:antlr:jar:2.7.7:conpile

[INFQ +- org.stringtree:stringtree-json:jar:2.0.10:conpile

[INFQ +- org. sel eni unhg. sel eni um server: sel eni um server:jar:1.0.1-te3- SNAPSHOT: conpi | e
[INFQ +- org.seleniunmhg. sel eniumclient-drivers:seleniumjava-client-driver:jar:1.0.1:conpile
[INFQ +- org.codehaus. groovy: groovy-all:jar:1.7.0:conpile

[INFQ | \- jline:jline:jar:0.9.94:conpile

[INFQ +- org.codehaus. gnmaven. runti ne: gnmaven-runtime-1.6:jar:1.2:conpile

[INFQ | +- org.slf4j:slf4j-api:jar:1.5. 10:conpile
[INFQ | +- org.codehaus. gnaven. feature: gnaven-feature-support:jar:1.2:conpile
[INFQ | | \- org.codehaus.gnaven.feature: gmaven-feature-api:jar:1.2:conpile
[INFQ | \- org.codehaus.gnaven.runtinme:gnmaven-runtine-support:jar:1.2:conpile
[INFQ | +- org.codehaus. gmaven. runti me: gnaven-runtine-api:jar:1.2: conpile
[INFO | +- org.sonatype. gshell:gshell-io:jar:2.0:conpile
[INFQ | | \- org.sonatype.gossip:gossip:jar:1. 0:conpile
[INFO | +- org.codehaus. pl exus: pl exus-utils:jar:1.5.5:conpile
[INFO | \- com t hought wor ks. qdox: qdox: jar: 1. 8: conpile

\

[INFQ \- bouncycastle: bcprov-jdkl5:jar: 140: conpile
T 2

But be awarethat someof thedependenciesarerequired ONLY for Mavenitself, for example, gmaven-
runtime, bouncycastle, and plexus.
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If you use ant, please download http://maven.kungfuters.org/content/repositories/thirdparty/
org/seleniumhg/sel enium/server/selenium-server/1.0-te-3/ selenium-server-1.0.1-te3.jar [] andthe
Apache POI - the Java API for Microsoft Documents [ http://poi.apache.org/download.html].

What Is the ui. in Ul Module?

Very often, you will see the ui. symbol when you define Tellurium Ul modules. For instance, look at
the following GoogleSearchM odule Ul module:

ui . Cont ai ner (ui d: "Googl eSear chivbdul e", clocator: [tag: "td"], group: "true"){
I nput Box(uid: "Input", clocator: [title: "Coogle Search"])
Submi tButton(uid: "Search", clocator: [name: "btnG', value: "Google Search"])
Submi tButton(uid: "Infeelinglucky", clocator: [value: "I'm Feeling Lucky"])

If you have read the Tellurium core code, you will find the following linein the BaseDsl Context class,
Ui Dsl Parser ui = new Ui Dsl Parser ()

The ui is actually an instance of UiDslParser. On the above Ul module, call the method " Container"
on UiDslParser with amap of attributes plus a Closure with the following nested code.

{
I nput Box(uid: "Input", clocator: [title: "Coogle Search"])

Submi tButton(uid: "Search", clocator: [nanme: "btnG', value: "Google Search"])
Submi t Button(uid: "Infeelinglucky", clocator: [value: "I'm Feeling Lucky"])

}

Look at what the UiDslParser actually does from the source code:

class Ui Dsl Parser extends Buil der Support {
def registry = [:]
def Ui Obj ectBuil der Regi stry buil derRegistry = new Ui Obj ect Bui |l der Regi stry()

protected Cbject createNode(Cbject name) {
}

The UiDslParser extends the Groovy Bui | der Support class and works as a parser for what ever
you passed in starting from Cont ai ner (ui d: " Googl eSear chModul e", cl ocat or:
[tag: "td"], group: "true") intheaboveexample.

Y ou may notice that the Bui | der Support class heedsto handle couple call back methods such as:

protected Object createNode(bject nane)
protected Object createNode(bject nanme, Cbject val ue)
protected Object createNode(Chject nanme, Map nmap)

protected Object createNode(hject name, Map map, Object val ue)
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protected voi d nodeConpl et ed( Cbj ect parent, Object node)

protected void setParent (Object parent, Object child)

If you are familiar with XML parser, you will see that thisis realy similar to the XML PUSH style
parser. Define call back methods and the parser will parse the message to the end automatically.

The above callback methods are doing the similar thing. For example, to create a Ul object when it
sees the name like "Container”, "InputBox", and "SubmitButton". The different createNode methods
are used for different use cases.

Basically, what the UiDsl Parser doesisto get the object name such as " Container" and then look at the
Ul builder registry to find the builder for that object, then use the builder to build that Ul object. The Ul
builder registry is a hash map and you can find the Container builder by the object name " Container".
Also the UiDslParser will keep the parse results. For example, Ul objects in a registry so that you

can refer to them by UID such as "GoogleSearchModule.Search”, The object hierarchy is handled by
the setParent method.

How Do | Add My Own Ul Object to
Tellurium?

First, create your Ul object groovy class by extending class UiObject or Container if it is a container
type object. Then, create your Ul object builder by extending class UiObjectBuilder. Finally, register
your ui builder for your ui object by call method in class TelluriumFramework:

public void registerBuilder(String ui ObjectName, U ObjectBuilder buil der)

Y ou can a'so register your builder in class UiObjectBuilderRegistry if you work on Tellurium source
code directly.

From Tellurium 0.4.0, a globa configuration file TelluriumConfig.groovy is used to customize
Tellurium. Y ou can aso define your own Ul object in thisfile as follows,

ui obj ect {
bui | der {
lcon="org.tellurium builder.|conBuilder"

}

That is to say, create the Ul object and its builder and then in the configuration file specify the Ul
object name and its builder full class name. "'Note™: this feature is included from Tellurium 0.5.0.

How to Build Tellurium from Sourc

If you want to build Tellurium from source, you can check out the trunk code using the subversion
command:

svn checkout http://aost.googl ecode. com svn/trunk/ tellurium
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or using the Maven command:

m/n scm checkout -DconnectionUrl =scm svn: http://aost.googl ecode. com svn/trunk \
-Dcheckout Directory=tel | urium

Be aware that the Maven command calls the subversion client to do the job and you must have the
client installed in your system.

To build the whole project, use:

nmvn clean install

and Maven compiles source code and resources, compiles test code and test resources, runs all tests,
and then installs all artifacts to your local repository under YOUR_HOME/.m2/repository.

Sometimes, tests may break and if you still want to proceed, please use the ignore flag:

m/n clean install -Dmaven.test.failure.ignore=true

To build an individual project, go to that project directory and run the same command as above.

To run the tests, use the command:

m/n test

The sub-projects under the tool s directory include Tellurium Maven archetypes and TrUMP code, you
may not really want to build them by yourself. For TrUMP, the artifacts include a .xpi file.

The assembly project just creates a set of tar files and you may not need to build it either.

Tellurium also provides ant build scripts. You may need to change some of the settings in the
build.propertiesfile so that it matches your environment. For example, the settings for javahome and
javac.compiler.

What is the Issue with Selenium XPath
Expressions and Why is There a Need to
Create a Ul Module?

The problem is not in XPath itself, but the way you useit. If the following XPath locator is:

“//div/tabl e[ @d="sonmet hi ng' ]/div[2]/div[3]/div[1]/div[6]"
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then the problem is easily seen. It is not robust. Along the path

div -> table -> div -> div ->div -> div

if anything is changed there, your XPath is no longer valid. For example, if you add additional Ul
elements and the new X Path was changed to:

“/1div[2]/tabl e[ @d="something']/div[3]/div[3]/div[1]/div[6]"

you would have to keep updating the XPath. For Tellurium, it focuses on element attributes, not the
XPath, and it can be adaptive to the changes to some degree.

More importantly, Tellurium uses the group locating concept to use information from a group of Ul
elements to locate them in the DOM. In most cases, the group of elements are enough to decide their
locations in the DOM, that is to say, your Ul element's location does not depend on any parent or
grandparent elements.

For instance, in the example above, if you use the group locating concept to find locators for the

following part of Ul elements directly:

“div[3]/div[1]/div[6]"

then they do not depend on the portion certainly.

“div[2]/tabl e[ @d=" somethi ng' ]/div[3]"

The Ul elements can address any changes in the portion of :

"div[2]/tabl e[ @d="something ]/div[3]"

Note: In Tellurium, the user will not use an XPath locator directly.

Furthermore, the syntax of:

sel eniumtype("//input[@itl e=" Google Search']", input)
sel eniumclick("//input[ @anme="btnG and @ype=' subnmit']")

seleniumtype("//input[@itl e=" Google Search']", input)
sel eniumclick("//input[ @ane='"btnG and @ype='subnit']")

sel eniumtype("//input[@itl e=" Google Search']", input)
sel eniumclick("//input[ @anme='"btnG and @ype=' subnmit']")
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everywhereisreally ugly to users. Especially if someone needs to take over your code. In Tellurium,
the UilD is used and it is very clear to users what you are acting upon.

click "googl e_start_page. googl esear ch”

Thetest script created by Selenium IDE isamess of actions, not modularized. Other people may take
quite sometimeto figure out what the script actually does. And it isquite difficult to refactor and reuse
them. Even the Ul is not changed, there are data dependence there and for most cases, you simply
cannot just "record and replay" in practical tests.

In Tellurium, once you defined the Ul module, for exampl e, the Google search modul e, you can always
reuse them and write as many test cases as possible.

Selenium is cool and the ideais brilliant. But it is really for low level testing only, focusing on one
element at atime and it does not have the whole Ul module in mind. That is why another tier on top
of it is needed so that you can have a Ul module-oriented testing script and not the locator-oriented
one. Tellurium is one of the frameworks designed for this purpose.

As mentioned above, Selenium is quite a low level process and it is really difficult to handle more

complicated Ul components like a data grid. Tellurium can handle them easily. Please see the test
scripts for the Tellurium project web site.

How to write assertions in Tellurium DSL
Scripts

Tellurium DSL scriptsareactually Groovy scriptswrittenin DSL syntax. Thus, Tellurium DSL scripts
support all assertionsin JUnit 3.8, which GroovyTestCase extends.

But for Tellurium Data Driven testing scripts, it is abit different. Usually, you should use:

conpar eResul t expected, actual

anditinturncalls

assert Equal s(expected, actual)

This is because DDT script has to be general enough for different input data. If you want to use
your own assertions, Tellurium provides the capability for that. Y ou should use a Groovy closure to
replace the default asserEquals. For example, in your DDT DSL script, you can overwrite the default
behaviour using

conpar eResul t (expected, actual){
assert Not Nul | (expect ed)
assert Not Nul | (actual)
assert True( expect ed. si ze() == actual .size())
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This brings up one interesting question "why should | put assertions inside compareResult, not
anywhere in the script?' The answer is that you can put assertions any where in the DDT script, but
that will cause different behaviour if the assertion fails.

If you put assertionsin compareResult and the assertion fail s, the AssertionFailedError will be captured
and that comparison fails, but the rest script inside a test will continue executing. But if you put
assertions outside of compareResult, the AssertionFailedError will lead to the failure of the current
test. The exception will be recorded and the current test will be stopped. The next test will take over
and execute.

How to upgrade Firefox version in Selenium
server

Y ou can do the following steps:

* unpack the custom selenium-server by running

jar xvf seleniumserver.jar

» Find the versionsin install.rdf and change them, for instance,

/ cust onProf i | eDi r CUSTFF/ ext ensi ons/ readyst. .. @penqa. org/install.rdf

./ cust onPr of i | eDi r CUSTFF/ ext ensi ons/ { 538F0036- F358- 4f 84- A764- 89FB437166B4} /i nstal | . r df

./ cust onProfil eD r CUSTFFCHROVE/ ext ensi ons/ readyst ... @penqa. org/install.rdf

./ cust onPr of i | eDi r CUSTFFCHROME/ ext ensi ons/ { 503A0CD4- EDC8- 489b- 853B- 19EOBAA8BFOA4} /i nstal | . rdf
./ cust onProfil eD r CUSTFFCHROVE/ ext ensi ons/ { 538F0036- F358- 4f 84- A764- 89FB437166B4}/i nstal | . rdf
./ cust onPr of i | eDi r CUSTFFCHROME/ ext ensi ons/ { 636f d8b0- ce2b- 4e00- b812- 2af be77ee899} /i nstal | . rdf

change the versions from

<em target Application>
<Descri ption>
<em i d>{ ec8030f 7- c20a- 464f - 9bOe- 13a3a9e97384} </ em i d>
<em m nVersi on>1. 4, 1</ em mi nVer si on>
<em maxVer si on>3. 5. *</ em maxVer si on>
</ Descri ption>
</ emtarget Application>

to

<em t arget Appl i cation>
<Descri ption>
<em i d>{ ec8030f 7- c20a- 464f - 9b0e- 13a3a9e97384} </ em i d>
<em m nVer si on>1. 4. 1</ em mi nVer si on>
<em maxVer si on>3. 6. *</ em max\Ver si on>
</ Descri ption>
</ emtarget Application>

 repack thejar file.
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jar cnf META-1NF/ MANI FEST. M- sel eni um server.jar *

How to run Selenium server remotely in
Tellurium

The steps to use remote selenium server in Tellurium are first to run selenium sever on the remote
machine, saying 192.168.1.106

java -jar seleniumserver.jar -port 4444

for more selenium server options, please use the following commands:

java -jar seleniumserver.jar --help

Then, you should modify the TelluriumConfig.groovy as follows,

telluriun{
! embedded sel eni um server configuration
enbeddedserver {
[l port nunber
port = "4444"
/I whether to use nmultiple w ndows
useMul ti Wndows = fal se
/I whether to run the enbedded sel eni um server.
//1f false, you need to manually set up a sel enium server
runlnternally = fal se
}
//the configuration for the connector that connects the sel eniumclient
//to the sel enium server
connect or {
/'l sel eni um server host
/1 pl ease change the host if you run the Sel enium server renotely
server Host = "192.168. 1. 106"

//server port nunber the client needs to connect
port = "4444"

// base URL

baseUrl = "http://Iocal host: 8080"

//Browser setting, valid options are

/1 *firefox [absol ute path]

/1 *iexplore [absolute path]

Il *chrome

browser = "*iehta"

That isto say, you should disable the embedded selenium server by specifying

runinternally = fal se

and specify the remote selenium server host as
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serverHost = "192.168. 1. 106"

After that, you can run the test just like using the embedded selenium server. But be aware that there
are some performance degradation, i.e., the test is slower with remote selenium server.

Differences among Tellurium Table, List, and
Container

Container is most like an abstract object and it can be of any type of Ul objects that can hold other
Ul objects. The Ul objects inside the Container are fixed once it is defined and inner objects can be
referred directly by "container_uid.object_uid". Be aware that Tellurium Container type objects can
hold any Ul objects including container type objects and nested Ul can be constructed in this way.

>Table and List are both Container type Ul objects and are designed mainly for dynamic size Ul
objects. For example, table can be used to mode data grid, whose size is not fixed and is dynamic
at run-time. For this purpose, the Ul objects inside the table can be used as templates and how they
are used is totally dependent on their UIDs. For more details on how the UIDs for List and Table
are defined, please see Tellurium UID Description Language [http://code.google.com/p/aost/wiki/
TelluriumUI DDescriptionL anguage] .

Once the templates are defined and you uset abl e[ i ] [ j ] torefer the inner object, Tellurium will
automatically apply the above rules and find the actual Ul object for you. If no templates can be found,
Tellurium will use default Ul object TextBox.

One such good example is the data grid of Tellurium downloads page:
ui . Tabl e(uid: "downl oadResult", clocator: [id: "resultstable", class: "results"]){

/1 define table el ements
//for the border colum

Text Box(uid: "{row all, colum: 1}", clocator: [:])
//the summary + | abels colum consists of a list of UrlLinks
List(uid: "{rowall, colum: 3}", clocator: [:]){

Url Link(uid: "{all}", clocator: [:])

}
//For the rest, just UrlLink

Url Li nk(uid: "{row all, colum: all}", clocator: [:])

How do | use a Firefox profile in Tellurium

Y ou can specify the profile in Tellurium Configuration file TelluriumConfig.groovy as follows,

enbeddedserver {

/lprofile location, for exanple,
profile = "/hone/jfang/.nozilla/firefox/820j3ca9. defaul t"

Thisis especialy useful if you are behind afirewall. Please read more about Firefox Profiles [http://
support.mozilla.com/en-US/kb/Profiles#tOn_Windows 2000 _and XP].

If you run the Selenium server externally, you can specify the Firefox profile using the following
option:
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-firefoxProfil eTenplate <dir>: normally, we generate a fresh enpty Firefox
profile
every time we |launch. You can specify a directory to nake us
directory instead.

How to Overwrite Tellurium Settings in My
Test Class

TelluriumConfig.groovy acts like aglobal setting fileif you do not want to manually changeit. Now,
the BaseTd luriumJavaT estCase provides two methods for you to overwrite the default settings,

public static void setCustonConfig(boolean runlnternally, int port, String browser,
bool ean useMul ti Wndows, String profileLocation)

public static void setCustonConfig(boolean runinternally, int port, String browser,
bool ean useMul ti Wndows, String profilelLocation, String serverHost)

As you result, if you want to use your custom settings for your specific test class, you can use the
following way taking the Google test case as an example,

public class Googl eStart PageJavaTest Case extends Tel |l uri umlavaTest Case

{
static{
set Cust onConfi g(true, 5555, "*chronme", true, null);

}

How to reuse a frequently used set of
elements

The "Include" syntax in Ui module definition can be used for this purpose. You can put frequently
used Ul modulesinto a base class, for example,

public class BaseUi Mbdul e extends Dsl Context {
public void defineBaseU () {
ui . Contai ner (uid: "SearchMddul e", clocator: [tag: "td"], group: "true") {

I nput Box(uid: "Input", clocator: [title: "Coogle Search"])
Submi tButton(uid: "Search", clocator: [nane: "btnG', value: "Google Search"])
Submi t Button(uid: "InfFeelingLucky", clocator: [value: "I'm Feeling Lucky"])

}

ui . Cont ai ner (ui d: "Googl eBooksList", clocator: [tag: "table", id: "hp_table"],
group: “"true")
{
Text Box(uid: "category", clocator: [tag: "div", class: "sub_cat_title"])
Li st (uid: "subcategory", clocator: [tag: "div", class: "sub_cat_section"],
separator: "p")

Url Link(uid: "{all}", clocator: [:])
}
}
}
}
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Then you can extend this base Ui module as follows,

public class ExtendU Modul e ext ends BaseU Mbdul e {

public void defineUi () {
defi neBaseUi ()

ui . Container (uid: "Google", clocator: [tag: "table"]) {
I ncl ude(ref: "SearchMdul e")
Cont ai ner (uid: "Options", clocator: [tag: "td", position: "3"]) {
Url Li nk(ui d: "LanguageTool s", clocator: [tag: "a", text: "Language Tool s"])
Url Li nk(ui d: "SearchPreferences", clocator: [tag: "a"
text: "Search Preferences"])
Url Li nk(ui d: "AdvancedSearch", clocator: [tag: "a", text: "Advanced Search"])

}
}

ui . Container(uid: "Test", clocator: [tag: "div"]) {

Include(uid: "newcategory", ref: "Googl eBooksLi st.category")

I nclude(uid: "secondcategory", ref: "Googl eBooksLi st.category")

I nclude(uid: "newsubcategory", ref: "Googl eBooksLi st.subcategory")
}

}
}

Note that the "Include” must have the ref attribute to refer to the element it wantsto include. Y ou can
till specify the uid for the object (if you do not need a different uid, you do not need the uid), if the
object uid is not equal to the original one, Tellurium will clone a new object for you so that you can

have multiple objects with different uids.

How to handle Table with multiple tbody
elements

The StandardTable is designed for tables with the following format

tabl e
t head
tr
td
td
t body

tr
td

td
tbody (multiple tbodies)
tr
td
td
t f oot
tr
td

td

For a StandardTable, you can specify Ul templates for different tbodies. For Example:
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ui . StandardTabl e(uid: "table", clocator: [id: "std"]) {
Url Link(uid: "{header: 2}", clocator: [text: "*Filenane"])
Ul Link(uid: "{header: 3}", clocator: [text: "*Upl oaded"])
Url Li nk(uid: "{header: 4", clocator: [text: "*Size"])
Text Box(ui d: "{header: all}", clocator: [:])

Sel ector(uid: "{tbody: 1, row 1, colum: 3}", clocator: [name: "can"])
Submi tButton(uid: "{tbody: 1, row 1, colum:4}",

clocator: [value: "Search", nane: "btn"])
I nput Box(uid: "{tbody: 1, row 2, colum:3}", clocator: [name: "words"])
I nput Box(uid: "{tbody: 2, row 2, colum:3}", clocator: [name: "wi thout"])
I nput Box(uid: "{tbody: 2, row all, colum:1}", clocator: [nane: "labels"])

Text Box(uid: "{footer: all}", clocator: [tag: "td"])

How to Run Tellurium Tests in Different
Browsers

You could use the openUr | Wt hBr owser Par anet er s() methods to change browser settings
for different test cases in the same test class,

public static void openU | Wt hBrowserParaneters(String url, String
serverHost, int serverPort, String baseUrl, String browser, String
br owser Opt i ons)

public static void openU | Wt hBrowserParaneters(String url, String
serverHost, int serverPort, String browser, String browserQptions)

public static void openUrlWthBrowserParanmeters(String url, String
serverHost, int serverPort, String browser)

For example,

public class Googl eSt art PageTest NGTest Case ext ends Tel | uri unifest NGTest Case {
protected static NewGoogl eSt art Page ngsp;

@Bef or eCl ass

public static void initU () {
ngsp = new NewGoogl eSt art Page() ;
ngsp. defineU ();

}

@at aProvi der (name = "browser-provider")
public Object[][] browserParaneters() {
return new Object[][]{
new bject[] {"local host", 4444, "*chrone"},
new (bject[] {"local host", 4444, "*firefox"}};

}
@est (dat aProvi der = "browser-provider")
@Par anet ers({"serverHost", "serverPort", "browser"})

public void testGoogl eSearch(String serverHost, int serverPort, String browser){
openUr | Wt hBrowser Par anet ers("http://ww. googl e. cont', serverHost,
server Port, browser);
ngsp. doGoogl eSearch("tel l uri um sel eni um G oovy Test");
di sconnect Sel eni unServer () ;

}
@est (dat aProvi der = "browser-provider")
@Par anet ers({"serverHost", "serverPort", "browser"})

public void test Googl eSear chFeel i ngLucky(String serverHost, int serverPort,
String browser){
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openUr | Wt hBrowser Par anet ers("http://ww. googl e. cont, serverHost,
serverPort, browser);

ngsp. dol nFeel i ngLucky("tel lurium sel eni um DSL Testing");

di sconnect Sel eni unServer();

How to use the new XPath library in Selenium

There are three methods in DslContext for you to select different XPath Library,

public void useDefaul t XPat hLi brary()
public void useJavascri pt XPat hLi brary()

public void useAj axslt XPat hLi brary()

The default one is the same as the "Ajaxdt" one. To use faster xpathlibrary, please
caluseJavascri pt XPat hLi brary() .

For example, in the test casefile,

protected static NewGoogl eSt art Page ngsp;

@Bef ored ass

public static void initU () {
ngsp = new NewGoogl eSt art Page() ;
ngsp. defineUi ();
ngsp. useJavascri pt XPat hLi brary();

How to Debug Selenium Core

Y ou can use Microsoft Script Debugger to debug the Selenium Core in |E. To debug the JavaScript
code, follow the following step,

1. Start custom selenium server in multiwindow mode and another useful command option is-
debug, which will print out all trace messages

java -jar seleniumserver -nultiWndow

2. Debug the Java code in IDE and set a break point somewhere in the code
3. Once the Java process paused, open up the Microsoft script debugger or Editor MSE7.exe.

4. Attach you debugger to the running | E instance and you will see the JavaScript you want to debug,
set abreak point there.

5. Resumeyou Javaprocessand it will wait there oncethe breakpoint ishit in the JavaScript debugger.
Then you can step into, step over, or run the JavaScript.

For Firefox, you can debug using Firebug using the same steps. But you may need to use Firefox
profile to start the custom server server so that Firebug will be included in the launched instance.
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How to Debug Tellurium in IE

Script to add Firebug Liteto a page

String script = "var firebug=docunent.createEl enent('script');" +
"firebug.setAttribute('src',
"http://getfirebug.comrel eases/lite/1.2/firebug-lite-conpressed.js');"
+ "docunent. body. appendChi | d(firebug);" +
"(function(){if(w ndow. firebug.version){firebug.init();}else
{set Ti meout (argunents.callee);}})();" + "void(firebug);";

Call addScript Selenium command, which will add a script to the Selenium runner window.

addScript(script, "firebug-lite");

After the code has run you should see a Firebug Lite window in the Selenium runner window (use
milti-window mode). From there you can do the usual debug stuff, such as this, which uses jQuery
to find all parents of an element.

teJQuery(sel eni um br owser bot . fi ndEl enent ("your-locator")). parents()

Call the following command to remove the script.

renmoveScript ("firebug-lite);

How to use jQuery Selector with weird
characters in its ID

Y ou should escapethe"." or other jQuery reserved characters. For example, use" dateOf Birth.\\month"
for "dateOfBirth.month" asthe ID.

How to Use Tellurium for XHTML

For XHTML, you need to use the namespace attribute in the Ul object, for example,

ui . Cont ai ner (ui d: "caseRecor dPopUp", clocator:[id:"CaseRecordsPopUp",
tag: "div"], nanespace: "xhtml ", group: "true") {
Cont ai ner (ui d: "date", clocator:[id:"caseRecordPopUpDat e",
tag: "input"], nanespace:"xforns")

Y ou can register a custom namespace as follows,
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regi st er Nanespace("xfornms", "http://ww. w3. org/ 2002/ xf orns")

and use the following method to get back the namespace

get Nanespace("xforns");

hat Are the Differences Between connectUrl
and openUrl

Starting from Tellurium 0.7.0, connect Ur | () and openUr| () are used for different purposes.
That is to say, openUrl () is used to instantiate a new browser session for each call, while
connect Url () reusesthe same browser session. Under the hood, you have

openUrl () = connect Sel eni unServer () + connectUrl ()

Asaresult, you need to call connect Sel eni untSer ver () beforeyoucall connect Url () and
then keep calling connect Ur | () if you want to reuse the same browser session.

How to do Attribute Partial Matching in
Tellurium

Tellurium adopts jQuery style partial matching, that is to say, you should use the following format
for partial matching:

" PARTI AL_MATCHI NG_SI GNYour _st ri ng"

where the partial matching signs include:

« | :either don't have the specified attribute or do have the specified attribute but not with a certain
value.

e " : havethe specified attribute and it starts with a certain value.

* \'$ : have the specified attribute and it ends with a certain value. Be aware that $ is reserved in
Groovy for GString, please add "\" to escapeit.

» * :havethe specified attribute and it contains a certain value.

Be aware, due to the limitations of XPath, $ and * are the samein XPath locator.
>Examples:

clocator: [href:'!xevent']

clocator: [href:'~xevent']

[
[
clocator: [href:'\$xevent']
clocator: [href:'*xevent']
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What are the rules to define Tellurium UIDs

With the addition of Tellurium UID Description Language (UDL), for most Ul objects, the UIDs are
IDs, but for List and Table objects, the UIDs include Ul template definitions and 1Ds.

Therulesfor the ID definition are as follows:
» Startswith aletter and followed by either letter, digits, or underscore " _".

» row,col um,header, tbody,tfooter arereserved by UDL as tokens and you should not
use them asIDs.

How to load Tellurium configuration from a
String

From 0.7.0, Tellurium added support to load Tellurium configuration from a JSON String. For
example, you can define the Tellurium configuration JSON string as follows.

public class JettyLogonMdul e extends Dsl Context {
public static String JSON_CONF = """{"telluriunt:{"test":{"result":
{"reporter":"XMResultReporter","fil enane": " Test Resul t. out put",

"out put":"Consol e"}, "exception": {"fil enanePattern”:
"Screenshot ?. png", "capt ureScreenshot": f al se}, "execution":
{"trace":fal se}},"accessor": {"checkEl enent": f al se},
"enbeddedserver": {"port":"4444" "browser Sessi onReuse": f al se,
"debughWbde": f al se, "ensureC eanSessi on": fal se,"interactive":
fal se, "avoi dProxy": fal se, "ti meout | nSeconds": 30, "runl nternal | y"
itrue,"trust Al Il SSLCertificates":true, "useMil ti Wndows": f al se,
"user Extension":"" "profile":""}, "uiobject":{"builder":{}},
"event handl er": {"checkEl ement": f al se, "extraEvent": f al se},
"i18n":{"local e":"en_US"}, "connector":{"baseUr|":
"http://1ocal host:8080", "port":"4444", "browser":"*chrone",
"custonCl ass":"", "serverHost": "l ocal host", "options":""},
"bundl e": {" maxMacr oCmd": 5, "useMacr oCommrand": t rue}, "dat adri ven":
{"dataprovider":{"reader":"Pi peFi | eReader"}}, "wi dget":
{"nodul e": {"included":""}}}}""";

where the pretty look version of the JSON String is shown as follows.

{
"tellurium': {
"test": {
"result": {
"reporter”: "XMResultReporter",
"filenane": "TestResult.output",
"output": "Console"
I
"exception": {
"filenanePattern": "Screenshot?.png",

"captureScreenshot": false
.
"execution": {
"trace": false
}
.
"accessor": {
"checkEl ement": fal se
e
"enbeddedserver": {
"port": "4444",
"browser Sessi onReuse": fal se,
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"debughWbde": fal se,

"ensur e eanSessi on": fal se,
"interactive": false,

"avoi dProxy": fal se,

"tinmeout | nSeconds": 30,
"runlnternal ly": true,

"trust All SSLCertificates": true,
"useMul ti Wndows": false,

"user Extension": ""

"profile":
e
"ui object": {
"builder": { }
}

vent handl er": {
"checkEl enent": fal se,
"extraEvent": false

},

"i18n": {
"l ocale": "en_US"

e

"connector": {
"baseUrl": "http://Iocal host: 8080",
"port": "4444",
"browser": "*chrone",
"custonC ass": "",
"serverHost": "local host",
"options":

I

"bundl e": {
"maxMacr oCnd": 5,
"useMacr oConmand": true

}

atadriven": {
"dat aprovider": {

"reader": "PipeFileReader"
}
I
"w dget": {
"modul e": {
"included": ""
}
}

Then in the test case, we can load the configuration.

public class JettyLogonJUnit T Test Case extends Tel |l uri umvbckJUnit Test Case {
private static JettyLogonMdule jIm
static{
Envi ronment env = Environnent. get Environnent ();
env. useConfigString(JettyLogonMdul e. JSON_CONF) ;

How to register a custom method in
Tellurium API

For a custom method, the new Tellurium Engine provides the following method for usersto register
the custom method.

Tel lurium prototype.regi sterApi = function(api Name, requireEl ement, returnType)
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where apiName is the method name, requireElement means it requires a locator. The returnType is
defined by the enum in core

public enum ReturnType {

VA D,

NUMBER,

STRI NG,

BOOLEAN,

ARRAY

MAP,

OBJECT

For example, you can register a custom method as follows,

teJQuery(docunent). ready(function() {
telluriumregisterApi ("getU ByTag", false, "ARRAY");
s

How to Access Tellurium Maven Repo Behind
a Firewall

Y ou can download NTLM Authorization Proxy Server [http://ntlmaps.sourceforge.net/] and install it
as alocal proxy. Then add the following proxy settingsin your HOME/.m2/settings.xml.

<proxi es>
<pr oxy>
<active>true</active>
<pr ot ocol >ht t p</ pr ot ocol >
<host >l ocal host </ host >
<port >5865</ port >
</ pr oxy>
</ proxi es>

The nonProxyHosts parameter should include all the hosts you don't want them to go through the
proxy server, for example, we have the following setting for that.

<nonPr oxyHost s>*. nyconpany. coni *. myconpanydonman2. conx/ nonPr oxyHost s>

How to Generate IDE project files

Tellurium provides Maven archetypes [http://code.google.com/p/aost/wiki/
UserGuide070TelluriumSubprojects#Tel lurium_Maven_Archetypes] for you to generate a Tellurium
Maven project. Once you create the Maven project, you can create the I DE project files automatically.

For IntelliJ IDEA, you don't need to do anything and just simply open the project by picking the pom
file.

For NetBeans, you can use the following Maven command [http://maven.apache.org/guides/mini/
guide-ide-netbeans/guide-ide-netbeans.html] to create NetBeans project files.
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nmvn net beans-freef orm gener at e- net beans- proj ect

For Eclipse, you can use asimilar Maven command [http://maven.apache.org/guides/mini/guide-ide-
eclipse.html]

mvn eclipse: eclipse

How to Run Tellurium Tests in Google
Chrome

Selenium supports the following web browsers,

*firefox

*nmock
*firefoxproxy
*pifirefox
*chrome

*i expl or epr oxy
*i expl ore
*firefox3
*saf ari proxy
*googl echr orre
*konquer or
*firefox2

*saf ari
*piiexplore
*firefoxchrone
*opera

*iehta
*custom

For Google Chrome, you should use* googl echr omre. But there are bugs for the current Google
Chrome support in Selenium:

 There have been reports that Chrome support for selenium won't work on Windows XP 64-bit.

» The Google Chrome launcher does not support the avoidProxy option ( SRC-524 [http://
jira.openga.org/browse/SRC-524] )

 http://1ocal host doesn't work as a starting URL in Google Chrome (SRC-529 [http://
jira.openga.org/browse/SRC-529])

How to run headless tests with Xvfb

First, you need to install Xvfb. In linux, do

[root@krs ~]# yum search Xvfb

you will see which rpm isfor your linux os. For example, | found xorg-x11-server-Xvfb.x86 64 : A
X Windows System virtual framebuffer X server.

| use the following command to install it.
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How

How

[root@brs ~]# yuminstall xorg-x1l1l-server-Xvfb.x86_64

If you use Maven to run test, you can use the following script

#! / bi n/ bash

nohup startx -- “which Xvfb® :20 -screen 0 1024x768x24 & sleep 7
DI SPLAY=: 20 firefox & DI SPLAY=: 20 nvn test

pkill Xvfb

For ant, you can replace "mvn test" with your ant task.

to setup Groovy Grape

Tellurium 0.7.0 starts to use Groovy Grape to run DSL script. To install Groovy Grape, you need to
customize the ivy settings that Grape uses by creating a ~/.groovy/grapeConfig.xml file.

A sample grapeConfig.xml is as follows.

<ivysettings>
<settings defaul t Resol ver ="downl oadGr apes"/ >
<property
name="1ocal - maven2- pattern"
val ue="${user. homre}/. n2/repository/[organisation]/[nodul e]/[revision]/
[nmodul e]-[revision] (-[classifier]).[ext]"
override="fal se" />
<resol ver s>
<chai n nane="downl oadG apes" >
<fil esystem nane="cachedG apes" >
<ivy pattern="${user. hone}/.groovy/grapes/[organisation]/[nodule]/ivy-[revision].xm"/>
<artifact pattern="${user.honme}/.groovy/grapes/[organisation]/[nodule]/[type]s/
[artifact]-[revision].[ext]"/>
</filesystenmr
<fil esystem nane="| ocal - maven-2" nRconpati bl e="true" |ocal ="true">
<ivy pattern="${local - maven2-pattern}"/>
<artifact pattern="${l|ocal -maven2-pattern}"/>
</filesystenmr
<!-- todo add 'endorsed groovy extensions' resolver here -->
<i bi bl i o name="kungfuters. 3rdparty"” root="http://maven. kungfuters. org/content/repositories/thirdparty/"
n2conpati bl e="true"/>
<i bi bl i 0 name="codehaus" root="http://repository.codehaus.org/" nRconpati bl e="true"/>
<i bi bl i o name="i bi bl i 0" nRconpati bl e="true"/>
<i bi bli o name="j ava. net2" root="http://downl oad.j ava. net/ maven/ 2/" nRconpati bl e="true"/>
<i bi bl i 0 name="openga" root="http://archiva. openga. org/repository/rel eases/" nRconpati bl e="true"/>
<i bi bl i o name="kungf uters. snapshot" root="http://mven. kungfuters. org/ content/repositories/snapshots/"
n2conpati bl e="true"/>
<i bi bl i o name="kungfuters.rel ease" root="http://maven. kungfuters. org/content/repositories/rel eases/"
n2conpati bl e="true"/>
</ chai n>
</resol vers>
</ivysettings>

to Search Tellurium Documents

Thetrick isto use google's site meta command, which will narrow the search to one domain. Y ou can
use the following key words to do Google search,

si te: aost . googl ecode. com YOUR_KEY_WORDS
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For example,

si te: aost. googl ecode. com dat epi cker

How to Contribute to Tellurium

We welcome contributions in many different ways, for example,

1

2.

5.

6.

Try out Tellurium

Use Tellurium in your project and report bugs

. Ask questions and answer other users' questions

. Promote Tellurium and post your experience on Tellurium

Fix bugs for Tellurium

Bring in new ideas and suggestions

Our project team is open for new members and is expecting hew members. We need some new
developerswho are JavaScript and jQuery expertsto join our development team. If you have freetime
and want to contribute to Tellurium, please contact Jian Fang or other existing Tellurium members.

We also expect to have some Evangelism Team members, who could write blogs and articles about
Tellurium, or present Tellurium to people, i.e., promote Tellurium in various ways. We welcome
Evangelism Team members from different parts of the world and promote Tellurium in different
Languages.

Tellurium Future Directions

Use jQuery to re-implement Selenium APIs. 0.7.0 has implemented a set of Selenium APIs, but
there are till alot of remaining work.

Algorithm design, for example, automatically build Ul module from HTML source. Reverse
engineering to build Ul templates from HTML sourceis very challenging.

Tellurium Widgets, create reusable Dojo, ExtJS widgets so that other people can reuse the widgets
simply by including the jar filesto their projects.

Tellurium UID Description Language improvement.

Improve Trump Firefox Plugin, for example, generate test script as well as Ul modules so that
Tellurium is not only good for developers, but also QA people.

Add Behavior Driven Testing support

Add testing flow support. Many unit testing and functional testing frameworks do not really have
the testing flow/stage concept.

Tellurium as a cloud testing tool.
Tellurium as aweb security testing tool.
IDE and other plugins.

Improve code quality.
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Appendix B. Tellurium Project Setup
with IntelliJ

Prerequisites

e Download IntelliJ IDEA Community edition. Its free and its got the best Groovy support.
http://www.jetbrai ns.com/idea/downl oad/

» Download the latest Groovy from the following location and unpack to your system.
http://groovy.codehaus.org/Downl oad

» Create alib folder to include the dependent jar files

e Download thetellurium-corejar fileinto the created lib folder from the following location.
http://code.googl e.com/p/aost/downl oads/list

» Download tellurium dependencies jars into the created lib folder.

» Download the test_source.zip file from the following location. Zip file contains the Ul Groovy
file NewGoogleStartPage.groovy, Java Test case NewGoogleStartPageTestCase.java and Config

Groovy file TelluriumConfig.groovy, which will be used to setup the project.

http://code.googl e.com/p/aost/downl oads/list

Project Setup

» Launch IntelliJ. Create anew Project.File > New Project > Create Project From Scratch.

b o] @e ®
Eile Edit Search ¥iew GoTo Code Analyze Refactor Build Run Iools Version Control Wincow Help
B =& 1 & hd | B2

71 © New Project —— © ¢ 6
I intelij IDEA

N Intellij IDEA Create new IDEA project structure

Quick Start D) Create Java project from existing sources Open Plugin Manager

Create IDEA project structure over existing sources

Create New Project

art the "Ne.
= steps necessa

) Import project from external model

|
reatin Create IDEA project structure over existing external model (Eclipse, Maven) rrently
rojec

Open Project

Yau can open any arbitrary,

icon or linkto select the pre ting and running ANT build scripts
S
n

Ched out from Version ition with CVS version cant trol

You can check out an ent
System. Clickthe icon or lin

ik

panel view for navigating and
 project structure

€. This plugin is used to ensure
or module have .
ation

ility to import, expart and
ipse project files

ring
The action get es a.
= ition with Cit version control

zzzzzzz
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 Set the project details as shown below and Click Next.
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Il © Intelli) IDEA 9.0
File Edit Search Yiew GoTo Code Analyze Refactor Build Run Tools Version Control Window Help

PR OG(LRBAASUHB-rsL20

Name

Il © New Project
N inteli

. [Googresearch|
I inteli

Project files Jocation

Quick Start

Froject file format: | idea (directory based) v

[l Create module

Create New Project

Start the "New Froject” Wizal
steps necessary for creating

proteet Module
! q
NEW Name Googlesearch |
Open Project j
e el project Content oot home fvivmon 1/Other—Frojects, TelluriumsetUp, intelli] CE Il
Y it
% e ZZLZ{[;?;Z( Module file location: [fhome fvivimon 1/ Other-Projects/ T elluriumsetUp, Intelli)CE [
elect type Description
&UB‘”‘ Module Encapsulates core functionality for building JVM-based applications.
Check out from Version

m P — | Pluain Module
w System. Clickthe icon or lin % Maven Module

[rm 1/0ther-Projects/T IntellICE =

Develop with pleasure!

Open Plugin Mahager

Irrenuy

ing and running ANT build scripts

n

ition with CVS version cantrol

panel view for navigating and
& project structure

€. This plugin is used to ensure
or module have a.
ation
ility 1 import, export and
ipse project files
ring
Bn “tostring()' in the generate »
The action generates a

<previous |[ mexs> || anon || cancel  |[ Hen

syavem

ition with Git version control

* Set the source directory and Click Next.

"9 ® Intellij IDEA 9.0

Elle Edit Search View GoTo Code Analyze Refactor Build Run Iools Version Control Wincow Help

Silor 5§

rETSGYREAAaR|H-> L2 [0

Please specify a directory where Java source files for your project can be found.

This path should correspond to default (oot unnamed) package.

b]] Intellj Note: the program will racognize only those Java source files, that are located under this directory.
|

Il © New Project
I intelli

Quick Start

® Create source directory
Enter relative path to module content root (example: java/src)

[5rd [

() Do not create source directory

Create New Project

Start the "New Project” Wizal
steps necessary for creatin|

project.

ADD

Open Project module

You can open any arbitrary
icon orlinkto select the pre

Check out from Version

The following directory will be marked as a source directory.

fhomeivman 1/0ther-Projects/ Telluriums etUp/IntelliJCE/src

<prevous |[ meas focn |[ cancer  |[ e

system

Develop with pleasurel

Open Plugin Manager

[rrently.

a and running ANT build scripts

m

ition with CVS version cantrol

panel viewfor navigating and
= project structure

€. This plugin is used to ensure
or module have a.
ation
ility to import, export and
ipse project files
ring
B toString (' in the generate 'S
The action generates o

ition with Cit version control

 Select the Groovy checkbox and the Groovy version. Click Next.
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"I O Intelli] IDEA 9.0

File Edit Search Wiew GoTo Code Analyze Refactor Bulld Run Tools Version Control Window Help

®
®

BEROGNBB|AA[EAE-I>D L2
Il © New Project —————

N inteli

Quick Start

I intelii

Create New Project

Start the "New Froject” Wizal
steps necessary for creating

project
’ ADD
Open Projeat module

Yau can apen any arbitrary
icon or link o select the pre

Check out from Version

< System. Clickthe icon or lin

0@ &
Please select the desired technologies
This will download all needad libraries and create Facets in project configuration
[ @ Groowy, Groow Settings
| L/to0ls/groowy/groow-1 6.5 |||

Develop with pleasure!

Open Plugin Mahager

Irrenuy

ning and running ANT build scripts
a

n
ition with CVS version cantrol

panel view for navigating and
& project structure

€. This plugin is used to ensure
or module have a.
ation

ility 1 import, export and
ipse project files

fing
5n oStringQ! in the generate »
The action generates a.
<prevoss || ueo [ mmsh ][ caned || e | "
Ation with Git version control
syovem
[ ] Il s 1330 ()

» Project Settings > Module > GoogleSear ch > Dependencies. Create new module library named
lib by clicking on theAdd. Click Attach Classes and select the downloaded jar files from the lib

folder as shown.

Il ® Project Structure ee ®
fuil | #ERalEx Module "GoogleSearch’
Project Seutings [CaiGoogleSearch; Name: ‘Gnﬂgleiear’(h ‘
Project —
& il
ThaDies 12 sources | &L Faths |[@ Depandencies |
Libraries Module SDK |E5prnjeﬂ SDK (1 5.¢ - H new || Edt |
Aartifacts
Platform Settings —| Export | [ Scope Al
SDKs 3 1.6.0_13 (java version "L & £
Global Libraries 3 <Module source> Remove
[ mharoow-1.6.5 Compile
o ghiiB Compile Edit
Move Up
Il © Configure Module Library —— @@ Move Down

Name: [jib

msetUp/libs/json_simple-rl. jar
mSetUp/libs/junit-4.4. jar

mSetUp/libs/selenium-grid-tools-1.0.2.jar ’7A“am T,

mSetUp/libs/selenium-java-dient-driver-1.0. 1.jar

mSetUp/libs/selenium-server-1.0. 1-te.jar Attach Annotations

mSetlp/libs/stringtree-json-2.0.10.jar
mSetlp/libs/tellurium-core-0.6.0.jar

mSetlp/libs/testng-5.8-jdk15. jar

‘ Attach Classes. ..
Attach Jar Directories

Artach Documentation.
Specify Documentation URL.

=l

Dependencies storage format: [ Intelli] IDEA (iml) =

» Create acom.test.ui package by right clicking src -> New -> Package

0K

H Cancel H Appl

[ ben
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"9l © GoogleSearch - [lhome/ivmonl/Other-Projects/TelluriumSetUp/Intellij CE] - Intellij IDEA 9.0

File Edit Search Wiew GoTo Code Analyze Refactor Bulld Run Tools Version Control Window Help

e @

FRET|OGIREQAA|EEECIr L2

Cantelli)CE 3 src}

Project <default> (home/vi [CIENEEE

ject

2| view as: | [ Project v| $ = ‘@v
il = 5 IntellCE [GoogleSearch] (/110 /i L/ Other-F
a [ idea

Eaisrc

TN Geoglesearch.iml
il External Libraries

JI © New Package ——

Enter new package name:

|com.test.ul

3 7: Structure

@ 6:TODO

@
B
i

PIING U o& | [ Japuewwey 2 df

[T 1 10 ssisrasm &

e Create a new groovy file. NewGoogleStartPage in com.test.ui package by right clicking the
package New -> Groovy Class. Copy the content for thisfile from the download test_source.zip.

91 © GoogleSearch - [/home/vivmon1/Other-Projects/TelluriumSetUp/IntelliCE] - [

h] -.../src/ Jui,

artPage.groovy - Intelli] IDEA' ©® @ &

Elle Edit Search View GoTo Code Analyze Refactor Build Run Iools Version Control Wincow Help

CERSG| NBB|AR|(Ea|ECIre| L]0

CaIntelli)CE E3src B3 com Edtest E3ui {© NewGoogieStanFage. groowt

ISR 2] NewGooglestantPage. aroovy <

E View as: [[F Project | T = & package con.test.ui
=il = E3Intelli)CE [GoogleSearch] (/fiorme/vivmon L/ Other—F | import org.telluriun.dsl.0s]Context
a 3 idea
= Esrc
= 5 com test .
[ testcase class NenGoogleStartPage extends Ds1Context{
i

public void defineli
ui. Containercuid:
TInputBox (uid: “si
SubmitBUTTON(UTd: "
SubwitButton(uid: "

Fl Googlesearch.im L

[ External Libraries

T

def doGopgleSearch(String input){
Va type "searchbox”, input
keyType “searchbox™, input
pause 500
click “googlesearch”
waitForPageToload 30000

def doInFeelinglucky(String input){
type “searchbox”, input
pause 500
click "Imfeelinglucky”
waitForPageToload 50000

def testClick(){
click "searchbox™

pause 500
i
A def testboubleClick(){
2 doubleClick “searchbox™
H pause 500
& +
)
@)

@ 6: TODO

| R ] D]

0], respond: ["click”, “doubleclick”, "foc
ogle Search”, name: "btnG1)
T'm Feeling Lucky”, name: "btnI"])

PINg W o | [ Japueiwo) 2 g | [ s1aM04d Uahe & || x

[#¢[7:40

e (B | | e S

« Create acom.test.testcase package by right clicking src -> New -> Package
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"9l © GoogleSearch - [lhome/ivmonl/Other-Projects/TelluriumSetUp/Intellij CE] - Intellij IDEA 9.0 Pe ®
File Edit Search Yiew GoTo Code Analyze Refactor Build Run Tools Version Control Window Help

CEHRT(OG|{REAaA|EE(HE- S L2 |@

CaIntelli)CE (£ srci X
Project <default> ('home/vi

UEDE ¥ r &
= 5 Intell)CE [GoogleSearch] (/fome vivmon L/ Oiher-F)
[ idea
B Eisrc
(53 com.test.ui
GoogleSearch.iml
[ External Libraries

ject

< 1 Pro

@
B
i

JI © New Package ——

Enter new package name:

|com.test testcase]

PIING U o& | [ Japuewwey 2 df

3 7: Structure

@ 6:TODO

T [T 1 otiataom 5

¢ Create a new Java file. NewGoogleStartPageT estCase in com.test.ui package by right clicking
the package New -> Java Class. Copy the content for this file from the download test_source.zip.

91 © GoogleSearch - [/home/vivmon1/Other-Projects/TelluriumSetUp/Intellij CE] - [ hl -.../src/ ftest artPageTestCase.java - © @ &
File Edit Search View GoTo Coge Analyze Refactor Buld Run Tools Version Control Window Help
CERSG|Y ARt E[BE-re L@
EalImellJCE E3src 53 com 3test B3 testcase {8 NewGoogiestantPageT esiCasa
SIS ] i+ [G] NewGooglestartPage.aroowy | @ NewGooglestanFageTesiCase. java «

View as: | [ Project %= ||| 5
£ 5 IntelliCE [GoogleSearch] (/home /uivmon L Oher—F,
3 idea package con.test.testcase;
= Esrc

5 mamen e e

[Egestease import org.junit.Test;
Eui fimport org.telluriun.test.java.TelluriunlavaTestkase;

Jll Googlesearch.imi

ject

L Pro

* @author Vivek NongoTu
Y

1l External Libraries public class NewGgogleStartPageTestCase extends TelluriunlavaTestCase {
protected static NewGoogleStartPage ngsp;

@Before(lass

public static void initli0) {
ngsp = new NewGoogleStartPage();
ngsp. defineli();

PINg W o | [ Japueiwo) 2 g | [ s1aM04d Uahe & || x

@Test
public void testGoogleSearch() {
connectUr1("http://mww. google. con”);
ngsp.doGoogleSearch(”telluriun selemiun Groovy Test™);
+

@Test
public void testGooglesearchFeelinglucky() {
connectr1("http://www.google.con™);
ngsp. doTuFeelinglucky ("telluriun seleniun DSL Testing™);

//test the dynamically added event "click

@Test

public void testClick(){
connectUrT("Nttp://www. google. con™);
ngsp. testClick();

i

//Test the dynawically added event ~goubleclick

@Test
public void testhoubleClick(){

Nz —) connectUr1(“http://whw. google. con™); -
nosn_TesTnaunTACTick(1:
@ 6: TODO
[+ ]o:a9 | Jimsert UTF-8 @& | [/ 8eietsan &

<6 7 Structure

¢ Create anew TelluriumConfig.groovy file at the Project root level and not in the src directory as
shown. Copy the content for this file from the download test_source.zip.
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91 O GoogleSearch - [/home/vivmon1/Other-Projects/TelluriumSetUp/Intellij CE] - [GoogleSearch] - .../Tellurium Config. groovy - Intellij IDEA 9.0 OE ®
File Edit Search Yiew GoTo Code Analyze Refactor Build Run Tools Version Control Window Help

FRE|OGIREAR|HA|HECIr L@@

CantelliJCE |© TelluriumConfig.groow! x
= CIEIRES] NewGoogleStartPage.groowy | (& NewGoogleStartPageT esiCase. java « | @ TelluriumConfig. groowy "
S| view as: [ project | % = @ | ckelluriung =@
£ 7 . B
=il E3 IntellCE [GoogleSearch] (/fome vivimon L/ Other-F enbeddedserver { N ]
3 [ idea / nunbe B
B B src =
£ B com.test useHUTTINTndons = false i
9 testcase . P
Elul k4
GoogleSearch.iml E
; o
@ TelluriumContig, groowyt ) B
il External Libraries 3
2
checkElenent = false k4
ther we add adaTTT 14
&
N / 1
@ custonClass =

(Sl | lnsen UTF-8 & [ |7 loiMetassm (&

 Buildtheproject by clickingBuild -> M ake Project. If you get an error as shown, then first compile
the NewGoogleStartPage.groovy file and then doM ake Proj ect.

Il © GoogleSearch - [/home/vivmon1/Other-Projects/TelluriumSetUp/Intelli| CE] - [GoogleSearch] - .../src/com/test/testcase/NewGoogleStartPageTestCase.java - (&) (=) ®
Elle Edit Search View GoTo Code Analyze Refactor Build Run Iools Version Control Wincow Help

CERSG| LR B[AA|H & | %[ NewtoogesianrageTesicase ~| > # | £ @ | @

Calntelli)CE [ src 3 com Gtest testcase | NewGooglestartPageT esiCase! %
E C=IFES] + NewGooglestanPage. aroovy - | (@& NewGeogleStartPageT esiCase java * | (@) TelluriumConfio.oroovy.
5| view as: [ Project v|¥ = (& 2=
r Gauthor Vivek Mo Tu o
il =1 B3 Intelli|CE [GoogleSearch] (/home /uivmon L/ Other—p ’ =
a 3 idea package con.test.testcase; B
| indild t test NewG TestartF: ':;
Amport com.test.ul. NewGoogl eStartPage; H
5 com test Amport oo junit.Before [
o [ testcase import . junit.Test;
(@ NewGoogleStartPageTestCase fimport org.tellurium.test.java, Telluriun)avaTestCase; 2
B3 ui b
i
GoogleSearch.iml public class NenGoogleStartPageTestCase extends Telluriun)avaTestCase { E
@ TelluriumConfig. groowy El
B [ External Libraries protected static NewGoogleStartPage ngsp; El
< 16012 > (/usr k16,0 8o forelase B
L arooy-1.6.5 public static void initio) { ¥
fmiio ngsp = new NewGoogleStartPage();
nosp. deFineli (); z
=
@Test
public void testGoagleSearch() {
connectUr] ("http://mww. google. con™);
ngsp. doGoogl eSearch(™ telluriun seleniun Groovy Test™);
}
@Test
|« || public void testGoodlesearchFeelinalucky() =
T —— = Y
L
3¢ @ | [ /nome/vivmon1/.1dealC90/system/ compiler/ intellijce.GoogleSearchha0 974/ hba0974e/ h/production/ com/test/ui/ NewGoogleStartPage.java
+ & @ /Error:(11, 8] com tast_ui NewGoogiestartPage is not abstract and doss not ovarrida abstract method sethl etaciass (groovy 1ang. i etaCiass) in groovy. iang, Groowo bject:
o ® B
i
4l
i -
?
< D
[(=/o Wessages ] | > 4 Run] [ @ & ToDo |
Compilation completed with 1 error and O warnings [4]11:60 | [insent UTF-8 EIRREL 2 e

* Right click on the NewGoogleStartPageT estCase -> RunNewGoogleStartPageT estCase.
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@ ) Selenium Remote Control v@VERSION@ [@REVISION@] - Mozilla Firefox
Eile Edit View History Bookmarks Tools Help

9
D)
x

@ o v @ Q [@] | chrome://src/content/RemoteRunner.itmiPsessionld=d90b7 fdea82k  ~

[ Most Visited v [8] Getting Started Latest Headlines ~

** Loading... &+ v
Selenium Functional Testing for Web Apps Command History: )
Open Source From ThoughtVWorks and Friends mouseOver(//descendant-or-self::table/descendant-or-self: input @ty *

fireEvent(//descendant-or-self::table/descendant-or-self: :input[@ty|
click(//descendant-or-self: table/descendant-or-self: input [@type="!
Show Log Slow Mode waitForPageToLoad (506000) A
v
d30b7fdeas2b436absaasace3ef74917 < R
Iy favorites ]| Sign in %
jum aost j
tellurium Search projects
Tellurium Automated Testing Framework
Project Home Downloads Wiki Issues Source
Summary | Updates | People
Tellurium Automated Testing Framework Code license: Apache License 2.0
 Tellurium Automated Testing Framework Labels: GLM, Selenium, JUnit, Java,
o Introduction DSL, Automated, DataDriven,
o Tellurium Subprojects JQuery, Firefox, TestNG, Maven,
@ How to use Tellurium ? Ant, Web, Testing
@ Tellurium Maven Repository
o Tellurium Support Featured downloads:
o Acknowledgments ) _ Show all
o [ews TelluriumUserGuide .0.6.0 pdf
TrUMP-0.1.0. FF2 xpi

Introduction TrUMP-0.1,0.FF3 xpi
The Tellurium Automated Testing Framework (Telurium) is a Ul based automated testing e
framework for web applications. The Ul module is a collection of Ul elements you group together. tellurium-core.0.6.0.tar.gz

Usually, the Ul module represents a composite Ul object in the format of nested hasic Ul elements.

For example, the Google search Ul module can be expressed as follows, Featured wiki pages: Show all

ui.Containeriuid: "GoogleSearchModule", clocator: [tag: "td"], group: "true"|{ EAQ
InputBox(uid: "Input", clocator: [title: "Google Search"]) ReferenceProjectGuide
SubmitButton(uid: "Search", clecator: [name: "btnG", walue: "Google Search"]) i
SubmitButton(uid: "TmFeelinglucky”, clocator: [value: "I'm Feeling Lucky"]) UserGuide070Introduction .
} b
Waiting for www.gstatic.com... [ ]
The test will result as passed.
Jl © GoogleSearch - [/home/vivmon1/Other-Projects/TelluriumSetUp/Intelli) CE] - [Gi | ch] - .../sr ftest: GoogleStartPageTestCase.java - ®

File Edit Search View GoTo Code Analyze Refactor Build Run Tools Version Control Window Help

EER[(O5G [N B B|a A€ ¥[8 [CNewCoogestanpageTesicase | b 2 |5 @ | @

CaIntelli)CE £ src (63 com Edtest Gotestease 0 NewGooglestanPageT estCase!

= IR NewGooglestariPage.groovy - | (@ NewGoogleStartPageTestCase Java * | (©) TelluriumConfig. groowy.
& | view as: [[F Project | ¥ = &
g Cauthor Vivek
| 1 E& IntelliICE [GoogleSearch] (/o= vivmonl /Othe[=]
3 £ idea package con.test.testcase;
il t com.test.ui.NewGoog] eStartP
) dinport com.test,ui.NewGoogleStartPage;
= B comtest inport o oreclass;
B 5 testcase impor t - 8 H
(@ % INewGooglestariPagaT astCasa; dimport org.telluriun.test.java. Telluriun)avaTestCase;

Eui
Tl Googlesearcn.iml
@ Tellurium Config. groovy
& i External Libraries protected static NeaGoogleStartPage nasp;
0% < 1.6.0.13 > (/usr/local/jdk1.6.0_13)

public class NewGoogleStartPageTestCase extends TelluriumlavaTestCase {

[Ping v & | [JSPUBLILIOD T | [ Snefoid UsAEW @ | x

@B 1
Cim groovy-1.6.5 public static void initUicy {
& finlib ngsp = mew NewGoogleStartPage();
(% json_simple-r1_jar (i home) ngsp.detineli();
(@ junit-4.4.jar (ibras ¥
(8 selenium-gric-tools-1.0.2 jar (ibrary ho @Test
@ selenium-java-client-driver-1.0. 1 jar (15 public void testGooglesearch() {
[, selenium-server-1.0.1-te.jar (1o ary hor) connectUr1(“http://www.google. con™);

&, stringtree-json-2.0.10.Jar (i ngsp. doGoogleSearch("telluriun selemiun Groovy Test™);

(% tellurium-core-0.6.0.Jar (ibr

@Test
public void testGooglsSearchFselinglucky()

IE R +

bk | Console

1
ofl=z|+ |@, Done: 4 07 4 (55.815 5) ( |
| @ NEWGongjeSiarPageTesiCase (com izstd 4 [/usr/Tocal/30kd.5.0_13/bin/Java -Didea. launcher. port=7534 -Didea.Tauncher. bin. pathe/one/vivionl /tooTs/Tnte1111CE /Tdea-TC-93.13/bin -DFile.encodifal
@ All Tests Passed Parse configuration file: TelluriunConfig.groovy
= & |configure UI Object Builders using configuration file
Configure widget modules using configuration file
vie Configure event handler using configuration file
B[ —| Configure data accessor using configuration file
=di=tt Configure dispatcher using configuration file
Gl— Configure Embedded Seleniun Server using configuration file
2 arning: No user-extensions.ijs found! =
% = [ o |

2 Run] [ @6 ToDO |

[ [zass [ lnsen Jure-g l&l [ | Eaeierzh &

Summary

This guide is for Ant users to manually create a Telurium project. For Maven
users, you can simply use  Telurium archetypes  [http://code.google.com/p/aost/wiki/
UserGuide070TelluriumSubprojects#Tellurium_Maven_Archetypes] to create a Tellurium project
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and then load them up to IntelliJIDEA asaMaven project. Apart from that, you can also use Tellurium
reference project as atemplate project instead of creating everything from scratch.
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Appendix C. Integration Tests with
Maven Cargo Plugin

Introduction

Tellurium provides users with away to create structured integration tests. This article introduced how
to use the Maven Cargo Plugin [http://cargo.codehaus.org/Maven2+plugin] to automatically deploy
web application and run Tellurium Integration Tests.

Example

We use the Spring Finance Manager sample application [http://code.google.com/p/spring-finance-
manager/] as the example. We upgraded this web application to Spring 3.0 release and al the code
examples are available fromTellurium project [http://aost.googlecode.com/svn/branches/finance-
manager].

Maven Update

To add Tellurium tests to the Spring Finance Manager sample application, we need to create the
following directory to support GMaven.

src
### test
### groovy
# ### org
# ### tel | uriunsource
# ### integration
# #  ###Fi nanceManager _FuncTest.j ava
# ###tmodul e
# ###Account Modul e. gr oovy
# ###Logi nModul e. gr oovy
# ###Mai nMenu. gr oovy

We need to add the following Maven repositories to the origina pom.xml for the Spring Finance
Manager sample application.

<repository>
<i d>caj a</i d>
<url>http://googl e-caj a. googl ecode. coni svn/ maven</ ur| >
</repository>
<repository>
<i d>kungf ut er s- publ i c- snapshot s-repo</i d>
<nanme>Kungfuters.org Public Snapshot Repository</nane>
<r el eases>
<enabl ed>f al se</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>t r ue</ enabl ed>
</ snapshot s>
<url >http:// maven. kungfuters. org/ content/repositories/snapshots</url>
</repository>
<repository>
<i d>kungf ut ers-public-rel eases-repo</id>
<nanme>Kungfuters.org Public Rel eases Repository</name>
<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
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<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url >http://maven. kungf ut ers. org/ content/repositories/rel eases</url >
</ repository>
<repository>
<i d>kungfuters-thirdparty-rel eases-repo</id>
<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url >http://maven. kungf ut ers. org/ content/repositories/thirdparty</url>
</ repository>
<repository>
<i d>openga-r el ease-repo</id>
<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url >http://archiva. openga. org/ repository/rel eases</url >
</ repository>

and the following dependencies,

<dependency>
<gr oupl d>or g. t est ng</ gr oupl d>
<artifactld>com springsource.org.testng</artifactld>
<ver si on>5. 8. 0</ ver si on>
<scope>t est </ scope>
</ dependency>

<dependency>
<gr oupl d>or g. codehaus. gmaven</ gr oupl d>
<artifactld>gmaven-noj o</artifactld>
<ver si on>${ gmaven- ver si on} </ ver si on>
<excl usi ons>
<excl usi on>
<gr oupl d>or g. codehaus. gmaven. runt i me</ gr oupl d>
<artifactld>gmaven-runtinme-1.5</artifactld>
</ excl usi on>
</ excl usi ons>
</ dependency>

<dependency>
<gr oupl d>or g. codehaus. gmaven. runt i me</ gr oupl d>
<artifactld>gmaven-runtinme-1.6</artifactld>
<ver si on>${ gmaven- ver si on} </ ver si on>

</ dependency>

<dependency>
<groupl d>org.telluriunmsource</groupl d>
<artifactld>telluriumcore</artifactld>
<version>${telluriumversion}</version>
<scope>t est </ scope>

</ dependency>

<dependency>
<gr oupl d>or g. sel eni unhg. sel eni um server </ gr oupl d>
<artifactld>sel eniumserver</artifactld>
<ver si on>${ sel eni um versi on}-${tel | uri um engi ne-version}</version>
<!--classifier>standal one</classifier-->
<scope>t est </ scope>
</ dependency>

<dependency>
<gr oupl d>or g. sel eni unhg. sel enium client-drivers</groupl d>
<artifactld>sel eniumjava-client-driver</artifactld>
<ver si on>${ sel eni um ver si on} </ ver si on>
<scope>t est </ scope>

250



Integration Tests with
Maven Cargo Plugin

<excl usi ons>
<excl usi on>

<gr oupl d>or g. codehaus. gr oovy. maven. runt i ne</ gr oupl d>

<artifactld>gmaven-runtime-default</artifactld>

</ excl usi on>

<excl usi on>
<gr oupl d>or g. sel eni unhg. sel eni um cor e</ gr oupl d>
<artifactld>sel eniumcore</artifactld>

</ excl usi on>

<excl usi on>
<gr oupl d>or g. sel eni unhg. sel eni um server </ gr oupl d>
<artifactld>sel eniumserver</artifactld>

</ excl usi on>

</ excl usi ons>
</ dependency>

<dependency>
<gr oupl d>or g. codehaus. gr oovy</ gr oupl d>
<artifactld>groovy-all</artifactld>
<ver si on>${ gr oovy- ver si on} </ ver si on>

</ dependency>

<dependency>
<gr oupl d>caj a</ gr oupl d>
<artifactld>j son_sinple</artifactld>
<ver si on>r 1</ ver si on>

</ dependency>

<dependency>
<groupl d>org. stringtree</groupld>
<artifactld>stringtree-json</artifactld>
<version>2. 0. 10</ versi on>

</ dependency>

<dependency>
<gr oupl d>or g. apache. poi </ gr oupl d>
<artifactld>poi</artifactld>
<version>3. 0. 1- Fl NAL</ ver si on>

</ dependency>

the following resources:

<t est Resour ce>
<directory>src/test/groovy</directory>
</t est Resour ce>

and the following Maven plugins

<pl ugi n>
<gr oupl d>or g. apache. naven. pl ugi ns</ gr oupl d>
<artifactld>maven-surefire-plugin</artifactld>
<versi on>2. 4. 3</ ver si on>
<configuration>

<junitArtifact Name>org.junit:comspringsource.org.junit</junitArtifactNane>
<test NGArti fact Nane>or g. test ng: com spri ngsource. org. testng</test NGArti f act Nane>

<excl udes>
<excl ude>**/integration/**</excl ude>
</ excl udes>

<i ncl udes>
<i nclude>**/*Test . java</i ncl ude>
</incl udes>
</ configurati on>
<executions>
<execution>
<phase>i nt egrati on-test</phase>
<goal s>
<goal >t est </ goal >
</ goal s>
<configuration>
<excl udes>
<excl ude>none</ excl ude>
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</ excl udes>
<i ncl udes>
<i nclude>**/integration/*_FuncTest.java</incl ude>

</incl udes>

</ configurati on>

</ execut i on>
</ executi ons>
</ pl ugi n>

<pl ugi n>
<gr oupl d>or g. codehaus. gmaven</ gr oupl d>
<artifactld>gmaven-pl ugi n</artifactld>
<ver si on>${ gmaven- ver si on} </ ver si on>
<configuration>
<provi der Sel ecti on>1. 7</ provi der Sel ecti on>
<t ar get Byt ecode>${j ava- ver si on} </ t ar get Byt ecode>
</ configurati on>
<executions>
<execution>
<goal s>
<goal >gener at eSt ubs</ goal >
<goal >conpi | e</ goal >
<goal >gener at eTest St ubs</ goal >
<goal >t est Conpi | e</ goal >
</ goal s>
</ execut i on>
</ execut i ons>
</ pl ugi n>

We use the following properties for Maven

<j ava-versi on>1. 6</j ava-ver si on>

<gr oovy-versi on>1. 7. 0</ gr oovy- ver si on>
<gmaven-ver si on>1. 2</ gmaven- ver si on>

<sel eni um versi on>1. 0. 1</ sel eni um ver si on>

<tel |l uri um engi ne-ver si on>t e2- SNAPSHOT</ t el | uri um engi ne- ver si on>
<telluriumversion>0.7.0-SNAPSHOT</tel | uri um versi on>

<j avac- debug>t rue</j avac- debug>

Tellurium Tests

Take the following Login Ul module as an example.

package org.telluriunmsource. nodul e
inport org.telluriunsource.dsl.Dsl Cont ext
cl ass Logi nMbdul e ext ends Dsl Context {

public void defineU () {
ui . Contai ner (uid: "Logi nMenu", clocator: [tag: "ul"]) {
Text Box(uid: "Security", clocator: [tag: "h2", text: "Security"])
Url Link(uid: "Login", clocator: [tag: "
Text Box(uid: "Product", clocator: [tag: "h2", text: "Product"])

a", text: "Login", href: "/FinanceManager/login.jsp"])

UrlLink(uid: "List", clocator: [tag: "a", text: "List", href: "/FinanceManager/product"])

}

ui . Span(uid: "LoginSlide", clocator: [tag: "span", text: "Spring Security Login",

class: "dijitTitlePaneText Node"])

ui . Form(uid: "Login", clocator: [tag: "fornf, nethod: "POST",
action: "/FinanceManager/j_spring_security_check", name: "f"]) {

Text Box(ui d: "User NaneLabel ", clocator: [tag: "label", text: "Enmil:"])

I nput Box(ui d: "UserNane", clocator: [tag: "input", type: "text", nane
class: "dijitReset", id: "j_username"])

Text Box(ui d: "PasswordLabel ", clocator: [tag: "label", text: "Password:"])

I nput Box(uid: "Password", clocator: [tag: "input", type: "password", nane
class: "dijitReset", id: "j_password"])

"j _username",
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Submi tButton(uid: "Subnmit", clocator: [tag: "input", type: "submt", value: "Submt",
id: "proceed"])
Button(uid: "Reset", clocator: [tag: "input", type: "reset", value: "Reset", id: "reset"])

}
}

public void login(String username, String password){
keyType "Logi n. User Name", username
keyType "Logi n. Password", password
click "Login.Submt"
wai t For PageToLoad 30000
}

public void sel ectLogin(){
click "Logi nMenu. Logi n"
wai t For PageToLoad 30000
}

public void listProduct(){
click "Logi nMenu. List"
wai t For PageToLoad 30000

}

public void toggle(){
click "LoginSlide"
}
}

We created the integration tests for the login functionality as follows.

public class Fi nanceManager _FuncTest extends Tel | uri unTest NGTest Case {
private static Logi nModul e | nm
@Bef ored ass
public static void initU () {
I nm = new Logi nMbdul e();
I nm defineU ();
connect Sel eni unSer ver () ;
useCssSel ector(true);
useTel | uri unEngi ne(true);
useTrace(true);

}

@est
public void testLogin()({
connect Url ("http://Iocal host: 8080/ Fi nanceManager/ | ogi n.jsp");

String username = "super @dmni n.cont;
String password = "adm n";
I nm | ogi n(user name, password);

}

@fterd ass

public static void tearDown(){
showTr ace() ;

}

Cargo Maven Plugin

The cargo Maven plugin is difficult to configure and we managed to set up cargo Maven plugin
to deploy the web application to an installed tomcat instance and to download and creste a tomcat
instance.

Assume we have atomcat 6 installed at /usr/local/tomcat, the configuration is as follows.

<pl ugi n>
<gr oupl d>or g. codehaus. car go</ gr oupl d>
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<artifactld>cargo-maven2- pl ugi n</artifactld>
<configuration>
<wai t >f al se</wai t>
<cont ai ner >
<type>i nst al | ed</type>
<cont ai ner | d>t ontat 6x</ cont ai ner | d>
<home>/ usr/ | ocal / t ontat </ home>
</ cont ai ner >
<configuration>
<t ype>exi sti ng</type>
<home>/ usr/ | ocal / t ontat </ home>
<properties>
<car go. servl et. port >8080</ cargo. servl et. port>
<car go. | oggi ng>hi gh</ car go. | oggi ng>
</ properties>
</ configuration>
<depl oyer >
<type>i nstal | ed</type>
<depl oyabl es>
<depl oyabl e>
<groupl d>net . st snedi a. fi nancenanager </ gr oupl d>
<artifactld>Fi nanceManager</artifactld>
<t ype>war </t ype>
<properties>
<cont ext >Fi nanceManager </ cont ext >
</ properties>
</ depl oyabl e>
</ depl oyabl es>
</ depl oyer >
</ configuration>

<executions>
<execution>
<id>start-container</id>
<phase>pre-integration-test</phase>
<goal s>
<goal >depl oyer - depl oy</ goal >
<goal >st art </ goal >
</ goal s>
</ execut i on>
<execution>
<i d>st op-cont ai ner</i d>
<phase>post -i ntegration-test</phase>
<goal s>
<goal >st op</ goal >
</ goal s>
</ execut i on>
</ execut i ons>
</ pl ugi n>

Be aware the line <cont ext >Fi nanceManager </ cont ext > is used to override the default
context from FinanceManager-0.5 to FinanceManager, otherwise the web application will break.

Seems if the <depl oyer > section is defined, we have to call <goal >depl oyer - depl oy</
goal > explicitly.

If wewant to download and install anew Tomcat instance, the configuration looks somehow different.

<pl ugi n>
<gr oupl d>or g. codehaus. car go</ gr oupl d>
<artifactld>cargo-maven2- pl ugi n</artifactld>
<configuration>
<wai t >f al se</wai t >
<cont ai ner >
<cont ai ner | d>t ontat 6x</ cont ai ner | d>

<zipUllnstaller>
<url >http://ww. apache. org/ di st/tontat/tontat-6/v6. 0. 24/ bi n/ apache-tontat-6. 0. 24. zi p</ url >
<instal | Di r>${project.build. directory}/cargoinstalls</installDir>
</zipUrllnstaller>
<l og>${ proj ect. bui | d. di rectory}/tontat 6x/ cargo. | og</| og>
</ cont ai ner >
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<configuration>
<home>${ proj ect. bui | d. di rectory}/tontat 6x/ confi g</ hone>
<properties>
<car go. servl et. port>8080</cargo. servl et. port>
<car go. | oggi ng>hi gh</ car go. | oggi ng>
</ properties>
</ configuration>
<depl oyer >
<type>i nstal | ed</type>
<depl oyabl es>
<depl oyabl e>
<groupl d>net . st snedi a. fi nancemanager </ gr oupl d>
<artifactld>Fi nanceManager</artifactld>
<t ype>war </t ype>
<properties>
<cont ext >Fi nanceManager </ cont ext >
</ properties>
</ depl oyabl e>
</ depl oyabl es>
</ depl oyer >
</ configuration>
<executions>
<execution>
<i d>start-container</id>
<phase>pre-integration-test</phase>
<goal s>
<goal >st art </ goal >
<goal >depl oy</ goal >
</ goal s>
</ execut i on>
<execution>
<i d>st op- cont ai ner</i d>
<phase>post-i ntegration-test</phase>
<goal s>
<goal >st op</ goal >
</ goal s>
</ execut i on>
</ execut i ons>

</ pl ugi n>

To run the tellurium integration tests, smply run:

i nstall

nmvn integration-test
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Appendix D. Use Firebug and JQuery
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From time to time, alot of Tellurium users run into problems for their Tellurium tests and asked our
Tellurium developersfor help. The difficult thing isthat our Tellurium devel opers do not have access
to their their whole test code, let alone their applications. For most cases, we can only give some
suggestiong/hints on what the problems might be. Asaresult, apractical way to trace/debug Tellurium
test code will benefit all our users. That iswhy | create thiswiki page to share our experiences on how
to debug Tellurium code with Firebug and jQuery.

Tellurium test mainly consists of two parts, i.e., the Java/Groovy test code and JavaScript code in our
customized Selenium server. Tracing and debugging Java/Groovy codein IDE isvery simple and thus
we only focus on the custom Selenium server part here.

Prerequisites

Firefox Profile

Usually, you will see alot of posts about using the following command to manage Firefox profiles
firefox -Profil eManager

Unfortunately, this seems not working for Firefox 3.5. We have to use the following command instead
firefox -Profil eManager -no-renote

Once you get there, you can create a new Firefox profile.
,@) Firefox - Choose User Profile @

Firefox stores information about your settings,
preferences, and other user items in your user profile.

A default
Create Profile. ..
Bename Profile...
Delete Profile...

[ work offline

Don't ask at startup

eExit |<:55tart Firefox

Firebug Support

To add Firebug support, one way is to install the Firebug plugin to your web browser. Y ou can get
Firebug from

https://addons.mozilla.org/en-US/firefox/addon/1843 [https://addons.mozilla.org/en-US/firefox/
addon/1843]
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Then, use the Firefox profile in your Tellurium Tests. For example, you can add the Firefox profile
in TelluriumConfig.groovy as follows,

telluriun{
/I enbedded sel eni um server configuration
enbeddedserver {
[/ port nunber
port = "4444"
/Iwhether to use multiple w ndows
useMul ti Wndows = fal se
//whether to run the enbedded sel enium server. |f false,
//you need to manually set up a sel enium server
runlnternally = true
/Iprofile location

profile = "/hone/jfang/.nozillalfirefox/zl duhghg.test"
/luser-extension.js file
user Extensi on = "target/test-cl asses/extension/user-extensions.js"

Or you can use the following command to specify the profileif you run the Selenium server externally,

[jfang@krs ]$ java -jar seleniumserver.jar \
-profilesLocation /home/jfang/.mnozillal/firefox/zl duhghg.test

But sometimes, Selenium server has trouble to create a new profile from your profile and it might be
better to add the Firebug plugin directly to the Selenium server. To do this, you need to following
the following steps.

First, unpack the custom Selenium server

[jfang@krs ]$ jar xvf seleniumserver.jar

You will see al thefiles and directories listed as follows

[jfang@krs NMars]$ |s -1

STWE WA --, jfang jfang 1677 2009-06-09 12:59 codi ng-conventions.txt
dr wxr wxr - x. jfang jfang 4096 2009-06-17 18:41 core

dr wWxr Wxr - X. jfang jfang 4096 2009-06-17 18:41 custonProfil eDi r CUSTFF
dr wxr wxr - x. jfang jfang 4096 2009-08-14 16: 58 custonProfil eD r CUSTFFCHROVE
dr wWxr Wxr - X. jfang jfang 4096 2009-06-17 18:41 cybervillains

dr wxr wxr - x. jfang jfang 4096 2009-06-17 18: 41 doct ool

dr WXr wxr - X. jfang jfang 4096 2009-06-17 18: 41 hudsuckr

dr wxr wxr - x. jfang jfang 4096 2009-06-17 18:41 inmages

STWTWAT--. jfang jfang 1933 2009-06-09 12:59 index. htnl

STWIFWT--, jfang jfang 620 2009-06-09 12:59 install-readne.txt

dr wWxr Wxr - X. jfang jfang 4096 2009-06-17 18:41 javax

dr wxr wxr - x. jfang jfang 4096 2009-06-17 18:41 jsunit

dr wWxr Wxr - X. jfang jfang 4096 2009-06-17 18:41 Kkill abl eprocess

dr wxr wxr - x. jfang jfang 4096 2009-06-17 18: 41 konquer or

dr wWxr Wxr - X. jfang jfang 4096 2009-06-17 18:41 META-INF

dr wxr wxr - x. jfang jfang 4096 2009-06-17 18:41 opera

dr wWxr Wxr - X. jfang jfang 4096 2009-06-17 18:41 org

STWIFWT--, jfang jfang 2020 2009-06-09 12:59 readyState. xpi
STWTWAT--. jfang jfang 129458 2009-06-09 12:59 reference. htn
STWIFWT--, jfang jfang 55 2009-06-12 15:12 sel eni um ant. properties

dr Wxr wWxr - X.
dr wxr wxr - x.
dr Wxr wWxr - X.
dr wxr wxr - x.
STWIEWT--,

jfang jfang 4096 2009-06-17 18: 41 ssl Support
jfang jfang 4096 2009-06-17 18: 41 strands
jfang jfang 4096 2009- 06-17 18:41 tests
jfang jfang 4096 2009-06-17 18:41 unittest
jfang jfang 153 2009-06-12 15: 14 VERSI ON. t xt

P WONNRPRPPRPONWONNOWRENNNWWWOOPR
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Then, copy your Firebug installed in your Firefox profile to the profilesin Selenium Server.

[jfang@ars Mars]$ cp -rf
I horre/ j fang/ . nozil | a/ firefox/zl duhghq. test/extensions/firebug\ @oftware.joehew tt.com

cust onPr of i | eDi r CUSTFF/ ext ensi ons/
[jfang@ars Mars]$ cp -rf

/' horre/ j fang/ . nozil | a/ firefox/zl duhghq. test/extensions/firebug\ @oftware.joehew tt.com
cust onProf i | eDi r CUSTFFCHROVE/ ext ensi ons/

After that, re-pack the custom Selenium server
jar cnf META-I NF/ MANI FEST. MF sel eni um server.jar *

Fortunately, you don't need to repeat the above step any more, we provide a custom Selenium server
with Firebug support in our Maven repository. Y ou should access it by using the following Maven

dependency,

Debug and Trace

Debug JavaScript Using Firebug

First, you need to put a breakpoint in your Java/Groovy test code, for example, we put a breakpoint
on the UserTestCase class,

?I tellurium-core'-|[[/opt/workspace/trunk/core] - [tellurium-core] - .../src/test/groovy/example/test/java/UserTestCase.java E] @
File Edit Search View GoTo Code Analyze Refactor Build Run Tools Version Control Window Help

EE® 56 E BB @@ & % 5 useTestCase testCetseparatorattribute | [ 8 @) I B £ 5 4 B @

|| Derault task + %
[ tellurium-core BT core B57 src ECT test BT groowy EIET example B/5] test BE java (]

b“ Jl ﬁl 4‘ * '\EE UserTestCase. java . UserModule. groowvy g
view as: [ Project  [=] = | =] Bﬁ' =
¢ Eaellurium-core; =/ | Spublic class UserModule extends DslContext { = |g

o [ core (/opt/workspace/tru| public static String HTML_BODY = """ g
> B3 1ib <form id="editPage" method="post"> 2
<input type="text™ name="acc2" i acc2" /> o
>~ B nbproject <input type="text™ name="acc23" id="acc23"/> 3_
> o <input type="text" name="acc8" id="acc8"/> —
o LA il l 2 s
3 main S 4
E>test 'lfR UserTestCase. java =
§ = E‘F' =
P~ 5 groowy public class UserTestCase extends TelluriumlavaTestCase { =
{57 example private static MockHttpServer server; ]
3 google ametorec] 2
@BeforeClass S
5 other ©  public static void setUp(){ o
& test server = new MockHttpServer(8080); &
[53 ddt server.registerHtmiBody (" /account.htnl™, UserModule.HTML_BODY); f—
grao server.start(); &
- Jjava L a ¥ =
I org.telluriurn @Test %
g o~ £ resources =] public void TestGetSeparatorAtrribute(){ =
-3 UserModule Tm = new UserModule(); S
p 2= [ test-output : =a
= estouted Tn.defineui(); T
b} @ rlasspath connectUr]("http://1ocalhost:8080/account. html™); &
— — & .project Tm.disablelQuerySelector(); T
@ t— dbl build. properties Tm.doCreateAccount();
g L connectUrT("http://1ocalhost:8080/account.html™);
2 & build.xmi Tm.uselQuerySelector();
& [ deployfile.txt @ 1n. doCreateAccount();
i — 3 HOWTO txt =] i
L3 L [B LICENSE tet EP
L[« ] @Test [x]
\ 2 5: Debug | | @6 TODO | ﬁ 9 Changes |
e
23:43 Insert UTF-8 @ Inspections: Project Default + G01M of 750M I?

Then, use the "Debug" menu to start your test case. Once the test reaches breakpoint, you can go to
the Firefox browser to open Firebug.
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Fle Edit View History Bookmarks Help
= Web Search Ctri+K
<« v o @& (€ chr 2 ionid=025204efe992464abdsol v [+
e — DR : Mot B <+ Downloads Ctrl+Shift+Y cent
fi5| Most Visited v  [@|Release Notes Content v
Add-ons
‘ @ Selenium Remote Control v@VvE.. | ‘l | - v
: ‘ L e
Selenium Functional Testing for| _ . .
Open Source From ThoughtWorks and (=8 Error Console Ctrl+Shift+) | [] Open Firebug in New Window Ctri4F12 3
D Page Info Ctri+ Open With Editor >
= O and @nethud:"pus
|M.| Slow Mode Start Private Browsing  Ctrl+Shift+P Text Size » | and @”Eﬂ‘”‘h"P“
025204efe992464abd80f88fdcd j’ Clear Recent History... Ctrl4+5Shift+Del Options > D)
Firebug Online >
fece | I
Inspect Element Ctrl+Shift+C
Account Edit Profile JavaScript Ctri+Shift+P
" submit Query | Search Ctrl+shift+K
Customize Shortcuts
About...14.2
Done #

Sometime, the Firebug consoleis disabled by default, you need to enableit. After that, you can select
the JavaScript files including those from Selenium core from the Javascripts menu in Firebug.

ﬁ find_matching_child js W

Fle Edil htmlutils js
jquery-1.3.2 s
a jsonzjs apaabdeol | [+ @)
£ Most \ logdjs js
selenium-api js
[8] selen selenium-browserbot js v,_
Seleniu selenium-browserdetect js B 1l
Open So . self;:forn[@d="editPage" and @method="p~
selenium-commandhandlers js form[@d="editPage" and @method="post"] |
— selenium-executionloop js self:: form[@d="editPage" and @method="po
|Sh0wL X L self:: form[@d="editPage" and @method="p
— selenium-logging js
025204 selenium-remoterunner js = I [ (3
g selenium-remoterunnerjsfevent:  json = {command: "retrylast", target: ", value: ""};

selenium-version js

tellurium-extensions js

Acq |

ui-element js m

‘. Subm user-extensions js http:/localhost: 4444/selenium-server/core/scripts/tellurium.js [~
i: e~ user-extensions js[025204efe992464abd30f88f4c137e81] & @off
utils is

all v I i\‘. n .If Watch~ | Stack Breakpoints

J/ This is & third party JavaScript library from New watch expression
fF ohttp://webfx . eae. net/dhtml/xmlextras/xmlextras.html

1
2
4 /f 1.e. This has not been written by ThoughtWorks.
4

T > )

5 J/escripts
G SIAITEITTEEETEREET
// Helper Stuff //
B OSIITEITTEFEEEREET

10 /7 used to find the Autemation server name
11 function getDomDocumentPrefix() {

12 if (getDomDocumentPrefix.prefix)
13 return getDomDocumentPrefix.prefix; [l
14 )
Done L

You can set a breakpoint in the JavaScript file and resume the test until it hits the breakpoint in
the JavaScript file. You can find more details on how to debug Javascript fromFirebug JavaScript
debugging [http://getfirebug.com/js.html].
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Trace Problems Using jQuery

The custom Selenium server is bundled with jQuery 1.4.2 when we added support for jQuery selector
in Tellurium. We yielded the "$" sign and also renamed jQuery to teJQuery to avoid conflicts with
user's jQuery library.

To usejQuery, you need to use the single window modul e for the custom Selenium server, i.e., change
settings in TelluriumConfig.groovy to

/I whether to use nmultiple w ndows
useMul ti Wndows =fal se

If you run the Selenium server externally, you should use the following command to start itin asingle
window mode,

java -jar seleniumserver.jar -singlew ndow

Similarly, you need to set a breakpoint in your Java/Groovy test code so that you can work on the
Firefox browser using Firebug when the test suspends.

If you open Firebug and look at the html content, you will see that your web application is actualy
running inside an IFrame in Selenium server shown as follows,

@ Selenium Remote Control V@VERSION @ [@REVISION@] - Mozilla Firefox DEEE
File Edit View History Bookmarks Tools Help

‘ B4 a ﬁ [@\ chrome:j/src/content/RemoteRunner htmli?sessionld=45ba5541balade84b2el Vl l-"lv "‘ﬁ]

Most Visited v [@|Release Notes [ Fedora Project ¥ [9Red Hat v [ Free Content v

‘ |§| Selenium Remote Control v@VE | ap

e
Selenium Functional Testing for Web Apps Command History: =
Open Source From ThoughtWorks and Friends fireEvent(//descendant-or-self::form[@d="editPage" and @method="p(~|
typel//descendant-or-self: form[@d="editPage” and @method="post"]
e — mouseDut(//descendant-or-self:: form[@id="editPage" and @method="p
| show Log| [ Slow Mode fireEvent(//descendant-or-self::forn[@d="editPage" and @method="
“5ba5541baladeB84b2e133765cd39781 @l i I D L
lccc | )
.
Account Edit
| Ssubmit Query | B
I~
g% O
# & Ul console [ HTML> | S5  Script  DOM r BE @off

Edit =~ h2 - form#editPage - body - html = iframe#sel _m_myiframe - td - tr - thody - table = hta:applic.m | Style~ | Layout DOM

=<Trs

. [3 This element has no style
= <td height="100%" colspan="2"> rules.
= <iframe id="selenium_myiframe" height="180%" width="100%" src="Blank.htm1" name="selenium_myiframe":
= <html=
# <head=
= <body=
= <form id="editPage" method="post"=>

=input id="acc2" type="text" name="acc2"/=
<input id="acc23" type="text" name="acc23"/s>
<input id="accB" type="text" name="accB8"/=

<input class="btn" type="submit" name="save" title="Save'/> =
al " 2]

Dene i

To access elements in the I Frame using jQuery, you need to use the following trick

teJQuery("#sel eni um nyifrane"). contents().find( YOUR_JQUERY)

For example, we use the following jQuery to check if abutton isthere
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teJQuery("#sel eni um nyifrane").contents().find("input.btn")

We can also dump out the html source starting from the button's parent,

teJQuery("#sel eniumnnyiframe").contents().find("input.btn").parent().htm ()

The output is shown as follows,

Selenium Remote

File Edit View History Bookmarks Tools Help

« v E" ﬂ [@ chrome:j/src/content/RemoteRunner htmi?sessionld=45ba5541balade84b2el Vl l"'lv &f’{]

Most Visited > [@|Release Notes [FJFedora Project ¥ [FJRed Hat ¥ [JFree Content ¥

‘ |&] Selenium Remote Control v@\VE | 1

v
Selenium Functional Testing for Web Apps ICommand History: -
Open Source From ThoughtWorks and Friends fireEvent(//descendant-or-self::forn[@d="editPage" and @method="p

typel//descendant-or-self:: forn[@d="editPage" and @method="post

mouseQut(//descendant-or-self:: form[@d="editPage" and @method="po
show Log| [ Slow Mode fireEvent(//descendant-or-self:: forn[@d="editPage" and @method

“5ba5541bala4e84b2e133765cd39781 I w I

[eec I I
Account Edit

Submit Query

|
3 A
%' K 1l [Console~ | HTML c5s seript DOM [P |oaEyof

Clear Profile telQuery ("#selenium_m
yiframe").contents().
=== telluery( "#selenium_myiframe").contents().find{"input.btn") flnd(“lnpu‘t btn" }‘
[ input.btn ] telQuery(“#selenium m
yiframe").contents().
find("input.btn").par
<input name="acc2" id="acc2" type="text"s ent().html ()
<input name="acc23" id="acc23" type="text"=>
<input name="accB" id="acc8" type="text">
<h2=Account Edit =/h2=>
<input class="btn" title="Save" name="save" type="submit"=

=>> telQuery("#selenium_myiframe").contents().find("in...ame") .contents() . find("input.btn").parent(}).html(}

Run Clear Copy =]

Done -é-‘

Thanks to Dominic. For multiple window mode, you can use the following way to find an element.

teJQuery(sel eni um browser bot . get Current Wndow() . docunent ). fi nd("#user nane")
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Appendix E. Resources

Tellurium Community

Tellurium Project website [http://code.google.com/p/aost/]

Tellurium User Group [http://groups.google.com/group/tel lurium-users]

Tellurium Developer Group [http://groups.google.com/group/tellurium-devel opers)

Tellurium on Twitter [http://twitter.com/TelluriumSource]

Tellurium on GitHub [http://github.com/telluriumsource/tel lurium]

TelluriumSource [http://telluriumsource.org/]

Tellurium Linkedin Group [http://www.linkedin.com/groups?gid=1900807]

Tellurium Facebook Group [http://www.facebook.com/group.php?gid=298577410337& ref=mf]
Tellurium on Reddit [http://www.reddit.com/r/Tellurium/]

Tellurium on Wikipedia [http://en.wikipedia.org/wiki/Tellurium_%28software029]

Users' Experiences

Here isthe list of experiences provided by Tellurium developers and users

Fuctional Testing with Tellurium by Mikhail Koryak [http://notetodogsel f.blogspot.com/2009/02/
functional-testing-with-tellurium.html]

Tellurium  and test automation process by Haroon  Rasheed [http://
epyramid.wordpress.com/2009/06/02/tel | urium-automati on-process/]

Tellurium: A Better ~ Functional Test by  Mikhail Koryak [http://
notetodogsel f.blogspot.com/2009/06/tel urium-better-functional -test.html|

Experience with Web Testing Frameworks by Harihara Vinayakaram [http://
startupmusi ngs. bl ogspot.com/2009/06/experi ence-with-web-testing-frameworks.html]

Why | use the Tellurium framework - an Automation QA perspective by Dominic Mooney [http://
domsqgabl og.blogspot.com/2009/06/browser-based-testing-ga-perspective.html]

An Introduction to Tellurium For Web Testing by TestLabs.com [http://blog.testlabs.com/2009/09/
i ntroducti on-to-tel lurium-for-web.html]

Interviews

Interview with Tellurium creator, Dr. Jian Fang, by Kevin Zhang from InfoQ China [http://
www.infog.com/cn/articles/tellurium-testing-framework] .

Presentations and Videos

Tellurium Ul Module Visual Demo at Vimeo [http://vimeo.com/9305675]

Tellurium a Rich Web Experience 2009 by Jan Fang and Vivek Mongolu [http://
aost.googlecode.com/files/Tel luriumPresentation.pdf] ( online version [http://www.slideshare.net/
John.Jian.Fang/tellurium-at-rich-web-experience2009-2806967])
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Resources

IDES

Build

Tellurium was covered in the presentation Groovy Testing in Agile 2009 by Paul King and Craig
Smith [http://www.dlideshare.net/paulk_asert/groovy-testing-aug2009-1945995]

Tellurium at CodeStock 2009 [http://wiki.codestock.org/Home/2009-dli des-and-code]

Tellurium video tutorial [http://aost.googlecode.com/filesitellurium_video 1.avi] (Online Version
[http://vimeo.com/8601173])

How to use TrUMPto Create Tellurium Test Cases [http://code.google.com/p/aost/downl oads/list]
(Flash Version [http://programmingdrunk.com/flv/])

Tellurium Demo Video [http://code.google.com/p/aost/downloads/list] (Online VersionPart |
[http://vimeo.com/8598478]) (Part Il [http://vimeo.com/8599445])

Online Presentation: Tellurium - A New Approach For Web Testing [http://www.slideshare.net/
John.Jian.Fang/tel luriumanewapproachforwebtesting]

Online Presentation: 10 Minutes to Tellurium [http://www.slideshare.net/John.Jian.Fang/ten-
minutes-to-tellurium]

Screencast video: 10 Minutes to  Tellurium [http://aost.googlecode.com/files/
TenMinutesToTellurium.ogg] (online version [http://vimeo.com/8600410])

IntelliJ [http://www.jetbrains.com/idea/]
NetBeans [ http://www.netbeans.org/]

Eclipse [http://www.eclipse.org/]

Ant [http://ant.apache.org/]

Maven [http://maven.apache.org/]

Related

Groovy [http://groovy.codehaus.org/]

JQuery [http://jquery.com/]

Dojo [http://www.dojotoolkit.org/]

Ext JS [http://extjs.com/products/extjs/]

Selenium [http://seleniumhq.org/]

Selenium Grid [http://selenium-grid.seleniumhq.org/]

Selenium Community [http://clearspace.openga.org/community/selenium]
Canoo WebTest [http://webtest.canoo.com/]

Twill [http://twill.idyll.org/]

JUnit [http://www.junit.org/]

TestNG [http://testng.org/]
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Appendix F. Sample Maven
Configurations

settings.xml

<settings>
<l-- coment out the proxy section if you connect directly to Internet-->
<pr oxi es>
<proxy>
<active>true</active>
<pr ot ocol >ht t p</ pr ot ocol >
<host >l ocal host </ host >
<port >5865</ port >
<! - -user name>pr oxyuser </ user nane>
<passwor d>sonepasswor d</ passwor d- - >
<nonPr oxyHost s></ nonPr oxyHost s>
</ pr oxy>
</ proxi es>
<profil es>
<profile>
<id>telluriunc/id>
<activation>
<act i veByDef aul t >t rue</ acti veByDef aul t >
</ activation>
<repositories>
<reposi tory>
<i d>kungf ut er s- publ i c- snapshot s-repo</i d>
<nane>Kungfuters.org Public Snapshot Repository</name>
<rel eases>
<enabl ed>f al se</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>t r ue</ enabl ed>
</ snapshot s>
<url >http://kungfuters. org/ nexus/ content/repositories/snapshots</url>
</ repository>
<r eposi tory>
<i d>kungf ut ers- publ i c-rel eases-repo</id>
<nanme>Kungfuters.org Public Rel eases Repository</name>
<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url >http://kungfuters. org/ nexus/content/repositories/rel eases</url >
</ repository>
<repository>
<i d>kungfuters-thirdparty-rel eases-repo</id>
<nane>Kungfuters.org Third Party Rel eases Repository</nane>
<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url >http://kungfuters. org/ nexus/ content/repositories/thirdparty</url>
</ repository>
</ repositories>
</profile>
</profil es>
</settings>

Sample Tellurium Project Maven POM
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<project xm ns="http://maven. apache. org/ POM 4. 0. 0"

xm ns: xsi ="http://ww. w3. or g/ 2001/ XM_.Schema- i nst ance"
xsi : schenalLocati on="http:// maven. apache. org/ POM 4. 0. 0
http://maven. apache. or g/ maven-v4_0_0. xsd" >

<nodel Ver si on>4. 0. 0</ nodel Ver si on>

<gr oupl d>Your _G oup_| D</ gr oupl d>

<artifactld>Your Artifact_ld</artifactld>

<ver si on>Your _Ver si on</ ver si on>

<nanme>Tel lurium JUnit Test Project</name>

<repositories>
<r eposi tory>
<i d>caj a</i d>
<url >http://googl e-caj a. googl ecode. conf svn/ maven</ ur| >
</repository>
<r eposi tory>
<i d>kungf ut er s- publ i c- snapshot s-repo</id>
<nane>Kungfuters.org Public Snapshot Repository</name>
<rel eases>
<enabl ed>f al se</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>t r ue</ enabl ed>
</ snapshot s>
<url >http://maven. kungf ut ers. or g/ cont ent/ reposi t ori es/ snapshot s</url| >
</ repository>
<repository>
<i d>kungf ut ers- publ i c-rel eases-repo</id>
<nanme>Kungfuters.org Public Rel eases Repository</nanme>
<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url>http://maven. kungfuters. org/ content/repositories/rel eases</url >
</repository>
<reposi tory>
<i d>kungfuters-thirdparty-rel eases-repo</id>
<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url>http://maven. kungfuters. org/ content/repositories/thirdparty</url>
</repository>
<reposi tory>
<i d>openqa-r el ease-repo</id>
<rel eases>
<enabl ed>t r ue</ enabl ed>
</rel eases>
<snapshot s>
<enabl ed>f al se</ enabl ed>
</ snapshot s>
<url >http://archiva. openga. org/repository/rel eases</url >
</repository>
</repositories>

<dependenci es>
<dependency>
<gr oupl d>or g. codehaus. gmaven</ gr oupl d>
<artifactld>gmaven-nojo</artifactld>
<ver si on>${ gmaven- ver si on} </ ver si on>
<excl usi ons>
<excl usi on>
<gr oupl d>or g. codehaus. gmaven. runt i me</ gr oupl d>
<artifactld>gmaven-runtime-1.5</artifactld>
</ excl usi on>
</ excl usi ons>
</ dependency>
<dependency>
<gr oupl d>or g. codehaus. gmaven. runti me</ gr oupl d>
<artifactld>gmaven-runtinme-1.6</artifactld>
<ver si on>${ gmaven- ver si on} </ ver si on>
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</ dependency>
<dependency>
<gr oupl d>j uni t </ gr oupl d>
<artifactld>unit</artifactld>
<versi on>4. 7</ ver si on>
<scope>t est </ scope>
</ dependency>
<dependency>
<groupl d>org. telluriunmsource</groupl d>
<artifactld>telluriumcore</artifactld>
<version>${tel | uri um version}</version>
<scope>conpi | e</ scope>
</ dependency>
<dependency>
<groupl d>org. telluriunmsource</groupl d>
<artifactld>telluriumudl </artifactld>
<version>${tel | uri um version}</version>
<scope>conpi | e</ scope>
</ dependency>
<dependency>
<gr oupl d>or g. sel eni unhg. sel eni um server </ gr oupl d>
<artifactld>sel eniumserver</artifactld>
<versi on>${ sel eni um server-version}-${tel | uri um engi ne-version} </ versi on>
<!--classifier>standal one</classifier-->
</ dependency>
<dependency>
<gr oupl d>or g. sel eni unhg. sel enium client-drivers</groupl d>
<artifactld>sel eniumjava-client-driver</artifactld>
<ver si on>${ sel eni um ver si on} </ ver si on>
<excl usi ons>
<excl usi on>
<gr oupl d>or g. codehaus. gr oovy. naven. runti ne</ gr oupl d>
<artifactld>gmaven-runtime-default</artifactld>
</ excl usi on>
<excl usi on>
<gr oupl d>or g. sel eni unmhq. sel eni um cor e</ gr oupl d>
<artifactld>sel eniumcore</artifactld>
</ excl usi on>
<excl usi on>
<groupl d>or g. sel eni unhg. sel eni um ser ver </ gr oupl d>
<artifactld>sel eniumserver</artifactld>
</ excl usi on>
</ excl usi ons>
</ dependency>
<dependency>
<gr oupl d>or g. codehaus. gr oovy</ gr oupl d>
<artifactld>groovy-all</artifactld>
<ver si on>${ gr oovy- ver si on} </ ver si on>
<scope>conpi | e</ scope>
</ dependency>
<dependency>
<gr oupl d>caj a</ gr oupl d>
<artifactld> son_sinple</artifactld>
<versi on>r 1</ ver si on>
</ dependency>
<dependency>
<groupl d>org. stringtree</groupl d>
<artifactld>stringtree-json</artifactld>
<versi on>2. 0. 10</ ver si on>
</ dependency>
<dependency>
<gr oupl d>or g. apache. poi </ gr oupl d>
<artifactld>poi</artifactld>
<versi on>3. 0. 1- Fl NAL</ ver si on>
</ dependency>
</ dependenci es>

<bui | d>
<resour ces>
<resource>
<di rectory>src/ nai n/ groovy</directory>
</ resource>
<resource>
<di rectory>src/ mai n/resour ces</directory>
</ resource>
</ resources>
<t est Resour ces>
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<t est Resour ce>
<di rectory>src/test/groovy</directory>
</t est Resour ce>
<t est Resour ce>
<directory>src/test/resources</directory>
</ test Resour ce>
</t est Resour ces>

<pl ugi nManagenent >
<pl ugi ns>

<pl ugi n>
<artifact!d>maven-conpil er-plugin</artifactld>
<ver si on>2. 0. 2</ ver si on>

</ pl ugi n>

<pl ugi n>
<artifactld>maven-surefire-plugin</artifactld>
<ver si on>2. 4. 3</ ver si on>

</ pl ugi n>

<pl ugi n>
<artifactld>maven-surefire-report-plugin</artifactld>
<ver si on>2. 4. 3</ ver si on>

</ pl ugi n>

<pl ugi n>
<artifactld>maven-jar-plugin</artifactld>
<versi on>2. 2</ ver si on>

</ pl ugi n>

<pl ugi n>
<artifact!|d>maven- source-plugin</artifactld>
<ver si on>2. 0. 4</ ver si on>

</ pl ugi n>

<pl ugi n>
<artifactld>maven-javadoc-plugin</artifact!d>
<versi on>2. 4</ ver si on>

</ pl ugi n>

<pl ugi n>
<artifactld>maven-site-plugin</artifactld>
<ver si on>2. 0- bet a- 7</ ver si on>

</ pl ugi n>

<pl ugi n>
<gr oupl d>or g. codehaus. gmaven</ gr oupl d>
<artifactld>gmaven-plugi n</artifactld>
<ver si on>${ gmaven- ver si on} </ ver si on>

</ pl ugi n>

<pl ugi n>
<gr oupl d>or g. apache. maven. pl ugi ns</ gr oupl d>
<artifactld>maven-jxr-plugin</artifactld>
<versi on>2. 1</ ver si on>

</ pl ugi n>

</ pl ugi ns>
</ pl ugi nManagenent >

<pl ugi ns>
<pl ugi n>
<artifact!d>maven-conpil er-plugin</artifactld>
<configuration>
<sour ce>${j ava- ver si on} </ sour ce>
<t ar get >${j ava- versi on} </t ar get >
</ configuration>
</ pl ugi n>
<pl ugi n>
<artifactld>maven-surefire-plugin</artifactld>
<configuration>
<i ncl udes>
<include>**/*_UT. java</incl ude>
<i ncl ude>**/ *Test Case. j ava</ i ncl ude>
</incl udes>
</ configurati on>
</ pl ugi n>
<pl ugi n>
<artifactld>maven-jar-plugin</artifactld>
<executions>
<execution>
<goal s>
<goal >t est-j ar </ goal >
</ goal s>
</ execut i on>
</ execut i ons>
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</ pl ugi n>
<pl ugi n>
<artifactl d>maven-source-plugin</artifactld>
<executions>
<execution>
<phase>package</ phase>
<goal s>
<goal >j ar </ goal >
<goal >t est -j ar </ goal >
</ goal s>
</ execut i on>
</ execut i ons>
</ pl ugi n>
<pl ugi n>
<artifactld>maven-javadoc- pl ugi n</artifactld>
<executions>
<execution>
<goal s>
<goal >j ar </ goal >
</ goal s>
</ execut i on>
</ execut i ons>
</ pl ugi n>
<pl ugi n>
<gr oupl d>or g. codehaus. gmaven</ gr oupl d>
<artifactld>gmaven-pl ugi n</artifactld>
<configuration>
<provi der Sel ecti on>1. 7</ provi der Sel ecti on>
<t ar get Byt ecode>${j ava- ver si on} </ t ar get Byt ecode>
</ configuration>
<executions>
<execution>
<goal s>
<goal >gener at eSt ubs</ goal >
<goal >conpi | e</ goal >
<goal >gener at eTest St ubs</ goal >
<goal >t est Conpi | e</ goal >
</ goal s>
</ execut i on>
</ execut i ons>
</ pl ugi n>
</ pl ugi ns>
</ bui | d>
<reporting>
<pl ugi ns>
<pl ugi n>
<artifactld>maven-surefire-report-plugin</artifactld>
<report Set s>
<report Set >
<reports>
<report>report-only</report>
</reports>
</report Set >
</report Set s>
</ pl ugi n>
<pl ugi n>
<gr oupl d>or g. apache. maven. pl ugi ns</ gr oupl d>
<artifactld>maven-jxr-plugin</artifactld>
</ pl ugi n>
</ pl ugi ns>
</reporting>
<properties>
<j ava-versi on>1. 6</j ava- ver si on>
<groovy-version>1. 7. 0</ gr oovy- ver si on>
<gnmaven-ver si on>1. 2</ gmaven- ver si on>
<sel eni um versi on>1. 0. 1</ sel eni um ver si on>
<sel eni um server-versi on>1. 0. 1</ sel eni um server-ver si on>
<telluriumengi ne-version>te3</telluriumengine-version>
<telluriumversion>0.7.0</telluriumversion>
<j avac- debug>t rue</j avac- debug>
</ properties>
</ proj ect >
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TelluriumConfig.groovy

TelluriumConfig.groovy is Tellurium default configuration file and it can be loaded from project root
or classpath

telluriun{
// enbedded sel eni um server configuration
enbeddedserver {
!/ port nunber
port = "4444"
//whether to use nmultiple w ndows
useMul ti Wndows = fal se
//whether to trust all SSL certs, i.e., option "-trustAllSSLCertificates"
trust All SSLCertificates = true
//whether to run the enbedded sel enium server. If false, you need to nmanually set up a sel enium server
runinternally = true
/1By default, Seleniumproxies every browser request; set this flag to make the browser use proxy only
//for URLs containing '/seleniumserver'
avoi dProxy = fal se
//stops re-initialization and spawning of the browser between tests
br owser Sessi onReuse = fal se
/lenabling this option will cause all user cookies to be archived before |aunching IE, and restored
/lafter 1E is closed.
ensur eC eanSession = fal se
//debug npbde, with nore trace infornmation and di agnostics on the consol e
debugMbde = fal se
/linteractive node
interactive = fal se
//an integer nunber of seconds before we should give up
timeout | nSeconds = 30
/lprofile location
profile = ""
/luser-extension.js file
user Extension = ""
}
!/ event handl er
event handl er{
/I whet her we should check if the U elenment is presented
checkEl enent = fal se
//wether we add additional events |ike "npuse over"
extraEvent = fal se
}
// data accessor
accessor{
/I whet her we should check if the U elenment is presented
checkEl enent = true

}
//the bundling tier
bundl e{
maxMacroCnd = 5
useMacr oCommand = fal se

//the configuration for the connector that connects the seleniumclient to the sel enium server
connect or {

/I sel eni um server host

/1 pl ease change the host if you run the Sel enium server renotely

serverHost = "l ocal host"

//server port nunber the client needs to connect

port = "4444"

/I base URL

baseUrl = "http://Iocal host: 8080"

/I Browser setting, valid options are

/1 *firefox [absolute path]

/1 *iexplore [absolute path]

/1 *chrome

/Il *iehta

browser = "*chrone"

/luser's class to hold custom sel eni um net hods associated with user-extensions.js

//should in full class name, for instance, "com mycom Custontel eniunt, org.telluriumtest.MCommand

custonCl ass = ""

// browser options such as

11 options = "captureNetworkTraffic=true, addCustonRequestHeader=true"

options = ""

dat adri ven{
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dat aprovi der {
I/ specify which data reader you |like the data provider to use
//the valid options include "PipeFil eReader", "CSVFileReader" at this point
reader = "PipeFil eReader"
}
}
//this section allows users to define the internationalization required
/1if this section is renoved, we take the default |ocale
//fromthe system
/lenter only one locale at a tinme, and use this only if you want to explicitly
//set the locale, preferable way is to conment out this section
i 18n{
/llocale = "fr_FR'
| ocale = "en_US"
}
test{
execution{
//whether to trace the execution timng
trace = fal se

/lat current stage, the result report is only for telluriumdata driven testing

//we may add the result report for regular telluriumtest case

resul t{
//specify what result reporter used for the test result
//valid options include "SinpleResultReporter”, "XM.ResultReporter", and "StreanXM.Resul t Reporter"
reporter = "XM.Resul t Reporter”
//the output of the result
//valid options include "Console", "File" at this point
//if the option is "File", you need to specify the file name, other wise it will use the default
//file nane "TestResults. output”
out put = "Consol e"
//test result output file nanme
filename = "TestResul t. out put”

}

exception{
I/ whether Telluriumcaptures the screenshot when exception occurs.
/I Note that the exception is the one thrown by Sel eni um Server
//we do not care the test logic errors here
capt ureScreenshot = true
//we may have a series of screenshots, specify the file name pattern here
//Here the ? will be replaced by the tinmestanp and you nmight also want to put
//file path in the file name pattern
filenanePattern = "Screenshot ?. png"

}

}
ui obj ect{

bui | der{
//user can specify custom U objects here by define the builder for each U object
//the custom U object builder nmust extend U ObjectBuilder class
//and inplenent the follow ng nethod:
11
/1 public build(Map map, d osure c)
11
//For container type U object, the builder is a bit nore conplicated, please
//take the Tabl eBuilder or ListBuilder as an exanple

/I exanpl e:
11 I con="org.tellurium builder.!|conBuilder"

}
}
wi dget {
nodul e{
//define your wi dget nodul es here, for exanple Dojo or ExtJs
11 i ncl uded="doj o, extjs"
i ncl uded=""

JSON String

Tellurium can aso loaded configuration from a JSON String. The JSON String in pretty format is
asfollows.

"tellurium': {
"test": {
"result": {
"reporter"”: "XMResultReporter",
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"filename": "TestResult.output”,
"output": "Console"

Iy

"exception": {
"filenanmePattern": "Screenshot?.png”,
"captureScreenshot": false

Iy

"execution": {
"trace": false

}

}

ccessor": {
"checkEl ement": fal se
},
"enbeddedserver": {
"port": "4444",
"browser Sessi onReuse": fal se,
"debughbde": fal se,
"ensur e eanSessi on": fal se,
"interactive": false,
"avoi dProxy": fal se,
"tinmeout | nSeconds": 30,
"runlnternally": true,
"trust All SSLCertificates": true,
"useMul ti Wndows": false,
"user Extension": "",
"profile": ""
},
"uiobject": {
"builder": { }
}

vent handl er": {
"checkEl ement": fal se,
"extraEvent": false

I

"i18n": {
"l ocale": "en_US"

},

"connector": {
"baseUrl": "http://local host:8080",
"port": "4444",
"browser": "*chrone",
"custonC ass": ""
"serverHost": "local host",
"options": ""

},

"bundl e": {
"maxMacr oCnd": 5,
"useMacr oConmand”: true

}

atadriven": {
"dat aprovider": {

"reader": "PipeFil eReader”
}
e
"wi dget": {
"modul e": {
"incl uded":
}
}
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build.properties

### Change javahome to your own Java Home ###

javahone = /usr/javalcurrent

HIHHHIH B | avac setti ngs #H#HHIHHHIHHIHIHIHHEHI I
# For javac -- can |leave alone in npbst cases

javac. conpil er=javacl. 5

javac. deprecation = on

javac.optimze = on

javac. debug = true

javac. f ork=no

dist.dir = ${basedir}/dist

build.xml

<?xm version="1.0""?>
<project name="telluriumtestng" default="conpile-test" basedir=".">
<property name="dir.project" value="${basedir}" />

<property file="build.properties" />

-

<property name="d
<property name="d
<property name="d

.source" value="${dir.project}/src" />
.source.tel luriunt val ue="${dir.source}/ min/groovy" />
.source.test" value="${dir.source}/test/groovy" />

- =

<property name="d
<property name="d
<property name="d

-

.build" val ue="${dir.project}/out" />
.build.telluriunt value="${dir.build}/production" />
.build.test" value="${dir.build}/test" />

- =

<property name="d

-

.lib" value="${dir.project}/lib" />

<path id="lib.path">
<fileset dir="${dir.lib}">
<include nanme="*.jar" />
<exclude name="*-src.jar" />
<i ncl ude name="*.class" />
</fileset>
</ pat h>

<!-- Match runtinme libraries -->
<patternset id="pattern.libs">
<i nclude name="**/*_jar" />
<excl ude nanme="**/*-src.jar"/>
<l--exclude nane="**/*junit.jar"/-->
</ patternset>

<path id="junit.classpath">
<fileset dir="8${dir.lib}">
<include name="junit*.jar"/>
</fileset>
</ pat h>

<path id="telluriumclasspath">

<path refid="lib.path" />

<pat hel ement |ocation="${dir.build.tellurium" />
</ pat h>

<path id="test.classpath">
<path refid="telluriumclasspath" />
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<path refid="junit.classpath" />
<pat hel ement |ocation="${dir.build.test}" />
</ pat h>

<pat h id="project.classpath">
<path refid="test.classpath" />
</ pat h>

<t askdef nanme="junit"
cl assnane="or g. apache. t ool s. ant . t askdef s. optional . j unit.JUnit Task"
cl asspat href ="junit.classpath" />

<target nanme="cl ean">
<echo nessage="Cleaning ..." />
<delete dir="${dir.build. tellurium" />
<delete dir="${dir.build.test}" />
</target>

<target name="init">
<echo nessage="Initializing project..." />
<t st anp>
<format property="tine.formatted" pattern="MV dd/yyyy hh: nm ss
uni t="hour" />
</tstanp>
<nkdir dir="${dir.build}" />
<nkdir dir="${dir.build.telluriun}" />
<nkdir dir="${dir.build.test}" />
</target>

<macr odef name="conpile-java">
<l-- required attributes -->
<attribute name="srcdir" />
<attribute name="destdir" />
<attribute name="excl udes" default="" />

<!-- these defaults can be changed using properties -->
<attribute name="conpiler" default="%${javac.conpiler}" />
<attribute name="debug" defaul t="${javac. debug}" />

<attribute name="optim ze" defaul t="%${javac.optinize}" />
<attribute name="deprecation" defaul t="${javac. deprecation}" />
<attribute name="fork" default="${javac.fork}" />

<l-- these defaults can only be overridden explicitly by a task -->
<attribute name="encodi ng" defaul t="UTF-8" />

<attribute name="i ncl udeAndRunTi ne" defaul t="no" />

<attribute name="failonerror" default="fal se" />

<I-- this element sucks up all elenents when the macro is used -->
<el enent nane="j avac-el ements” inplicit="yes" />

<l-- the macro body -->
<sequenti al >
<javac srcdir="@srcdir}"
excl udes=" @ excl udes}"
destdir="@destdir}" conpiler="@conpiler}"
debug=" @ debug}"
optimze="@optimze}"
deprecation="@deprecation}"
fork="@fork}"
encodi ng=" @ encodi ng}" failonerror="@failonerror}">
</javac>
</ sequenti al >
</ macr odef >

<t askdef name="groovyc" cl assnane="org. codehaus. groovy. ant. G oovyc"
cl asspathref="1ib.path"/>

<target name="conpile-telluriunt depends="init">
<echo nessage="Conpiling java..." />
<groovyc srcdir="${dir.source.telluriun"
destdir="${dir.build. tel luriunm">
<cl asspath refid="lib.path" />
<l--javac source="1.5" target="1.5" debug="on" /-->
</ groovyc>
<javac srcdir="${dir.source.tel luriun}"
destdir="${dir.build.tel luriunm">
<classpath refid="telluriumclasspath" />
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</javac>
</target>

<target name="conpile-test" depends="cl ean, conpile-telluriunt>
<echo nessage="Conpiling test.." />
<groovyc srcdir="${dir.source.test}" destdir="${dir.build. test}">
<classpath refid="telluriumclasspath" />
<i ncl ude name="**" />
</ groovyc>
<javac srcdir="${dir.source.test}"
destdir="${dir.build test}">
<cl asspath refid="test.classpath" />
</javac>
</target>

<target name="run-unit-tests" depends="conpile-test">
<junit fork="yes" forknmode="once" maxmenory="1024nt
printsummary="yes" errorProperty="test.failed"
failureProperty="test.failed" >
<cl asspath refid="project.classpath" />
<formatter type="brief" usefile="false" />
<formatter type="xm" />
<batchtest todir="${dir.build.test}">
<fileset dir="${dir.source.test}">
<i nclude name="**/org/telluriumtest/**"/>
<include name="**/org/telluriumddt/**"/>
</fileset>
</ bat cht est >

</junit>
<fail if="test.failed" />
</target>

</ proj ect >
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Sample Groovy Grape Configuration

<ivysettings>
<settings defaul t Resol ver ="downl oadGr apes"/ >
<property
name="| ocal - maven2- pattern"
val ue="${user. hone}/. n2/ repository/[organisation]/[nodul e]/[revision]/
[modul e]-[revision](-[classifier]).[ext]"
override="fal se" />
<resol vers>
<chai n name="downl oadG apes" >
<fil esystem nanme="cachedG apes" >
<ivy pattern="${user.hone}/.groovy/grapes/[organisation]/[nodule]/ivy-[revision].xm"/>
<artifact pattern="${user.hone}/.groovy/grapes/[organisation]/[nodule]/
[typels/[artifact]-[revision].[ext]"/>
</filesystenr
<fil esystem name="I| ocal - maven-2" nRconpati bl e="true" |ocal ="true">
<ivy pattern="${l ocal - maven2-pattern}"/>
<artifact pattern="${l ocal -maven2-pattern}"/>
</filesystenr
<l-- todo add 'endorsed groovy extensions' resolver here -->
<i bi bl i o name="kungfuters. 3rdparty"
root="http://maven. kungfuters. org/ content/repositories/thirdparty/"
n2conpati bl e="true"/>
<i bi bli o name="codehaus" root="http://repository.codehaus.org/"
n2conpati bl e="true"/>
<i bi bl'io name="i bi bl'i 0" n2conpati bl e="true"/>
<i bi blio name="j ava.net2" root="http://downl oad.j ava. net/ maven/2/"
n2conpati bl e="true"/>
<i bi bl i o name="openga" root="http://archiva. openga.org/repository/rel eases/"
n2conpati bl e="true"/>
<i bi bl i o name="kungf ut ers. snapshot"
root="http:// maven. kungf uters. org/ content/reposi tories/snapshots/"
n2conpati bl e="true"/>
<i bi bl'i o name="kungfuters.rel ease"
root ="http://maven. kungfuters. org/ content/repositories/rel eases/"
n2conpati bl e="true"/>
</ chai n>
</resol vers>
</ivysettings>

rundsl.groovy

i nport groovy. grape. Grape;

G ape. grab(group:'org.telluriunmsource', nodule:'telluriumcore', version:'0.7.0'
cl assLoader: this.cl ass. cl assLoader. r oot Loader)
Grape. grab(group:'org.stringtree', nodule:'stringtree-json', version:'2.0.10'
cl assLoader: this.cl ass. cl assLoader. r oot Loader)
G ape. grab(group:'caja', nodule:'json_sinple', version:'rl'
cl assLoader: this.cl ass. cl assLoader. r oot Loader)
G ape. grab(group: ' org. sel eni unhqg. sel eni um server', nodul e:'sel eniumserver', version:'1.0.1-te3
cl assLoader: this.cl ass. cl assLoader. r oot Loader)
G ape. grab(group: ' org. sel eni unhqg. sel eniumclient-drivers', nodul e:'seleniumjava-client-driver'
version:'1.0.1", classLoader:this.class.classLoader.rootLoader)
G ape. grab(group: ' org. apache. poi', nodule:'poi', version:'3.0.1-FINAL',
cl assLoader: this.cl ass. cl assLoader. r oot Loader)
Grape. grab(group:'junit', nodule:'junit', version:'4.7
cl assLoader: this.cl ass. cl assLoader. r oot Loader)

inmport org.telluriunsource.dsl.Dsl Scri pt Execut or

@z apes( [

@ ab( group='org. codehaus. groovy', nodul e=' groovy-all', version='1.7.0")
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@3 ab( gr oup=' org. sel eni unhqg. sel eni um server', nodul e=' sel enium server', version="1.0.1-te3"),
@ ab(group='org. sel eni unhq. sel eniumclient-drivers', nodul e='sel eniumjava-client-driver',
version="1.0.1"),

@ ab(group="junit', nmodule='junit', version='4.7"),

@ ab(group='caja', nodule="json_sinple', version="r1"),

@ ab(group='org. apache. poi', nodul e='poi', version='3.0.1-FINAL'),

@ ab(group="'org.stringtree', nodule="stringtree-json', version='2.0.10"),

@ ab(group="org.telluriunsource', nodule="telluriumcore', version='0.7.0")

1
def runDsl (String[] args) {
def cli = new CliBuil der(usage: 'rundsl.groovy -[hf] [scriptnanme]"')
cli.with {
h 1ongOpt: 'help', 'Show usage information'
f longOpt: 'scriptnanme', "DSL script name'
}
def options = cli.parse(args)
if (loptions) {
return
}
if (options.h) {
cli.usage()
return
}
if (options.f) {
def extraArguments = options. argunents()
if (extraArgunments) {
extraArgunents. each {String nane ->
def input = [nane].toArray(new String[O0])
Dsl| Scri pt Execut or. mai n(i nput)
}
}
}
}

println "Running DSL test script, press CGrl+C to stop."

runDsl (args)
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