Introduction to QTP
Since QTP supports external add-ins, it can be used for automating testing of many different software applications and websites.

Some add-ins (e.g ActiveX, VisualBasic,Web) are built-in with QTP, and some other add-ins (e.g Java, .net, TE (termial emulator))are external add-ins. External add-in means we need to install them separately once after installing QTP.

We have the option to load only the required add-ins when opening the QTP IDE. So, it will be helpful to improve the execution speed.

QTP will support Keyword Driven and Data Driven testing. We can create our own test automation framework (Hybrid framework) also based on our own requirements for test automation.

It is very important to understand how QTP works. Because it will help to learn any other features in QTP easily. And, it will help to design an effective automation framework. Having clear understanding of inner working of QTP will help to resolve any issue that may come across during automation script development and also during script execution.

It can be explained as below,

We know that every test case should have Test Steps and Expected Results.

As QTP is used for executing these test cases, QTP also should have a way for handling both Test Steps and Expected Results.

Handling Test Steps means, QTP should be capable of navigating any path/page in any website or in any software application.
For achieving this QTP should be able to recognize any control/object in any application/webpage which needs to be tested. For recognizing the object, it should know the properties of those objects beforehand. It is achieved by storing the properties of the objects in a centralized place known as Object Repository.
Object Repository.
Object Repository is a centralized place for storing Properties of objects available in AUT (Application Under Test).

Why Centralized place? And, Why we should store the properties of objects available in AUT?

First, I will explain below things which will be helpful for understanding answers of above questions.

- All software applications and websites are getting developed using many different components or small units (e.g textbox control in vb, input tag in HTML, webbrowser contorl in .net) which can be called as Objects.

- Each object will be identified based on the object type. And also, each object will have its own properties (e.g name,title,caption,color,size) for helping to identify by each of them. And also, each object is having specified set of methods.

- Some of the properties can be changed during run-time. These are known as RO (Runtime object) properties. And some of them can not be changed. They are known as TO (Test Object) properties.

- You can use ObjectSpy available in QTP IDE to see the TO properties & methods and RO properties & methods of any object available in your application. (Make sure that required add-ins are available).
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If you see TO and RO properties of many objects in different applications using ObjectSpy, you will be in a position to distinguish between TO and RO properties.

- Since TO properties are used for uniquely identifying any object, QTP will store only the TO properties of any object in the Object Repository.

- QTP will store TO properties of any object of AUT in Object repository as Name&Value pair. You can refer the below screenshot.
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- The Objects stored in the Object repository(OR) are called asTest Objects. Actually it is just equivalent to the corresponding actual object in AUT.

- All the Test Objects that are stored in Object repository(OR) are arranged in a hierarchical structure. (e.g Browser->Page->webelement).

- QTP will store the TO properties of the Objects in many different ways.

· One simple way is, while doing Recording the TO properties will be stored to the OR.
· Second way is, TO properties can be stored by pointing the mouse cursor to required object in the AUT.
· Another way is manually adding the TO properties of the objects to the OR.


- Note that QTP won't store all the TO properties of the objects to the Object Repository. Only few properties will be stored to the OR, based on the setting done in Object Identification window. Refer the below screenshot. It can be opened from QTP IDE (Tools->Object Identification).
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-Sometimes, QTP will store some additional properties such as index, location which are known as ordinal identifiers. Actually these properties won't be available in the object of AUT. It will be created by QTP automatically to distinguish two objects which are having exactly same TO properties. (e.g Some forms in the web pages will be have two submit buttons, one at top and another at bottom. QTP can identify them only based on location or index).

-Note that even QTP is storing TO properties based on properties of object of AUT (i-e real object), there is no need for all the TO properties to be available in RO properties collection also. (ie) QTP can derive (i-e do some manipulation) to get some new TO properties from one or many RO properties.

-Script can get TO properties of Test Objects using methods such as getTOproperty and getTOproperties. Even, TO property of TestObject can be changed using setTOproperty. But anyway, it will be valid only till exiting the execution. After completing the execution it will resume the actual TO property stored in the OR.
During run-time we can get the property of the runtime object using getROproperty.

-Till this point we have seen about storing the Test Objects in Object Repository.
During Run mode, QTP will use these stored properties for comparing them with properties of actual objects of AUT to identify them.

- These Test objects can be represented in the script as ObjectType and Object name. (e.g Window("Mozilla Firefox").Activate).

- The object repository will support editing of properties of Test Object and new properties can also be added to them.

- The value for the properties of the Test Objects in OR need not be a constant. We can parametrize the values so that the TO property can be dynamically changed for each iteration of execution.

Now we can come to our Initial question. By storing properties in the centralized place, maintenance and updation of Test scripts can be easily done whenever there is a change in UI (User Interface) of the AUT.
Assume that Login screen is used in around 20 Test scripts. If the Page name of login screen in changed, we need not make any change in all these 20 Test scripts. Just changing the property of Test Object in OR is enough.

Clear understanding of Object Repository is essential if you are willing to use QTP extensively. Because we may face lot of difficulties/challenges while working with QTP. We should have clear knowledge in OR to face/solve them. Just Recording and Playback won't help much. And also, Test Automation framework can be done very effectively only when you are familiar with understanding/handling of Object Repository.
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QTP is having Datatables (similar to Excel sheet) for supporting execution for multiple iterations of same steps with different data. For example, assume that we need to execute two test cases, one for logging into a website using UPPER case username and another test case for logging into a website using lower case username.

For executing these two test cases, the steps will be same. The only difference is in the test data.

It can be easily done in QTP by putting these input usernames in Datatable and make the Script to execute it two times.

Next, we need to think about handling Expected Results. The purpose of testing is comparing the Actual result with the predefined Expected Results. It is achieved by using Checkpoints.

There are many checkpoints available in QTP. They are, Standard Checkpoint,Text Checkpoint, Bitmap Checkpoint, Database Checkpoint, accessibility Checkpoint and XML Checkpoint.

Actually QTP can be used simply as Record and Play type tool for automation of simple steps on simple applications. But it should be extensively used by writing user defined functions and many other features to get more benefit from it.

QTP is not using any Proprietary Script. It uses commonly available VBscript. So, writing script will be simple. And also, vbscript is commonly used in many places such as Web development (ASP), and in windows administration works. So we can easily find lot of already available user-defined functions and help articles in the Internet.

And , QTP supports COM model. i-e Any methods and properties of any COM based application can be easily accessed from QTP. For example IE(Internet Explorer) and Excel Objects can be created within QTP script. i-e IE can be opened from QTP itself using vbscript and the script can navigate to the desired url and mostly it can do whatever we do manully in IE.
This COM support is is applicable for QTP itself. 
i-e Object of QTP itself can be created and handled. It is known as Automation Object Model.

Basically QTP is a functional/Regression testing tool. But it can be indirectly used for testing performance also. (i-e QTP scripts can be be called from performance testing tool "Load Runner"). And also, QTP is having limited performance testing options such as start and end transactions which will be helpful to find execution time for particular block of steps.

QTP can be closely integrated with the Test Management Tool Quality Center (QC). QC can be effectively used to run QTP scripts in multiple remote machines to complete execution of many test scripts in less time.

The user friendly IDE which has Keyword view, Expert view, Datatable, Active screen, object repository editor/manager,step generator, function generator,object highlight feature, intellisense, recovery scenario manager, update run feature and simple Test/Action handling features makes the Script developer/execution work easy. The IDE is integrated with useful tools such as ObjectSpy. The IDE has standard development features such as Debug
Read Software Testing News and Articles.  Follow Software Testing News 
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How to Learn QTP?

· Begin with understanding the importance of software testing. You should learn software testing Concepts and you have to get clear understanding of functional and regression testing. You need to be bit familiar with Manual testing activities such as writing test cases, executing test cases and reporting the issues. 
· Download some good QTP handbook from internet. And also, you can refer the Tutorial and other Help files installed with QTP installation. 
· Try to understand basics of Object repository. You will become more familiar with using Object Repository once after start working on QTP automation. 
· Familiarize yourself using QTP add-ins (i-e selecting/deselecting specific add-ins).

· Understand the basic units such as Test, Actions and external vbscript in QTP by going thro' the Help file and the Handbook document. Practice yourself by creating simple Test with one or two Actions. 
· practice yourself by recording and playing some steps using the sample application (Flight booking Application). 
· Try to understand the need for having multiple Actions in a particular Test. 
· Practice yourself creating Actions and splitting the Actions. And also, understand the need for having external reusable actions, and practice yourself using "Call to Copy of Action" and "Call to Existing Action". 
· Familiarize yourself with components such as Expert view, keyword view, Active Screen and Datatable. 
· Learn basics of vbscript by going thro' the vbscript documentation available in QTP help file, and be familiar with syntax of frequently used vbscript functions such as mid,instr and split. 
· Do some practice to have clear understanding of relation between Test Objects stored in object repository and the Vbscript statements showing in the expert view. You can do it by changing name of Test Object in OR and see the name automatically got changed in the expert view statement. And also, you can try to add/remove/edit some properties of Test Object in the Object Repository. 
· Understand the relationship between the Keyword view and the expert view. 
· Learn different types of Checkpoints and use them in sample script developed using the sample application. Intentionally put wrong expected result in the checkpoints to see how the Test result will look when showing checkpoint failures. 
· Learn to use multiple Object repositories (both Local and Shared), and also practice to get clear understanding of merging of Object Repositories. 
· Learn Recovery Scenario to handle unexpected behavior of application. 
· Read the Help file to get clear understanding of Datatable and parametrization. And also learn about Action iteration and Test iteration without any ambiguity. Practice it by creating Data Driven testing for simple login screen. 
· Start using Reporter.ReportEvent in the code to enhance the reporting of the results. 
· Use ObjectSpy to get familiar with finding properties of the Object. 
· Learn to change Test Settings and the editor settings. Here you should have clear understanding of which setting is applicable for the particular Test and which setting is applicable for particular instance of QTP installation. 
· Understand the need for Synchronization and try to use different ways (use of sync(), waitproperty, and exist) to achieve it. 
· Practice to use Step Generator,Function Generator and Active Screen to speed up the automation script creation process. 
· Learn about different types of recording modes and understand the need for them. 
· Learn how to create/use COM objects such instance of Internet Explorer browser and an instance of excel object. 
· Learn to use Debug feature effectively. 
· Understand the need for Regular expression and learn some frequently used regular expressions (e.g .*) 
· Learn about QTP automation framework creation, and try to create a framework best suitable for your needs. 
· Learn Automation Object Model and understand the need for them. 
· Learn about best practices (e.g always using reference path) and coding standards. 
· Go thro' the QTP forums (e.g www.sqaforums.com) and read the discussions to get familiar with QTP issues and solutions/workarounds. 
· Learn to connect with database table for checking the database content. For doing this either you can use Database Checkpoints or you can create script using createobject.
· Learn basics of Descriptive programming (DP) which is the alternative for Object Repository (OR). Personally I won't recommend to use DP because it will create maintenance problem. But anyway we need to learn Descriptive programming in case we need to update any existing DP code. 
· Learn to integrate with Quality Center (QC) which is Test Management Tool provided by HP. It was formerly known as "Test Director". We can execute the scripts from QC itself. And, it is used  for maintaining Test cases and tracking Bug/Issues. Appropriate integration of QTP and QC will make Script maintenance, Execution and Reporting easy. 
· 
Importance of Software Test Automation using tools such as QTP 
Software Testing plays an important role in Software Development lifestyle.
As I mentioned in my another article, doing manual testing is not enough. We should go for Automation Testing also.

· "To Error is Human" is the fact which drives the need for automation testing. Because, manual testers may not execute the test cases correctly. There will be lot of possibilities for making mistakes. They may give wrong input data due to typo, or they may not notice the actual behavior of the system correctly, or they may not report the test result correctly, or they may miss to execute some test cases, or they may forget to run some preconditions, or they may change the sequence of test case execution in case sequence is important.
· Another important factor is, Automation test scripts will be used as a way of storing domain/project/task Knowledge gained by the Test Engineers. Say for example, if a Tester works in project for one year, he might have spent more time for learning the domain, purpose of the project, modules in the project, flow of all functionalities. He will be familiar with known issues and challenges.
If this Tester leaves from the project, the knowledge gained by him also will leave.
It is very difficult for the newly joining Tester to understand everything from the Test Case document.

If automation test scripts are already available then the new Tester can just start the testing by running the automation scripts, without gaining much knowledge about the project.

He can understand the flow/data by seeing the execution of the automation test scripts. But anyway, he should gain project/domain knowledge to enhance/update the automation scripts further.
So we can say that test automation is a way of storing knowledge.

· Automation tool such as QTP (Quick Test Professional) has feature for storing screenshot of each and every page navigated during the execution. So it can be used as a proof for completion of testing, and also we can refer the screenshots of previous executions if there is any need to refer them.

· Test report can be automatically written to a customized report page which will ensure accuracy of the report and also it can improve look & feel of the report.
· The very important advantage of automation testing over manual testing is, execution speed. Test execution can be completed quickly and also we can execution the scripts in night time also without human involvement. So ultimately total time needed for testing can be reduced which will significantly help for timely project completion.
· There may be requirement of doing some testing at specific time. It can be easily achieved by putting execution of those automation test scripts in a task scheduler/crone job. The tool such as QTP supports automation object model to achieve this.
· The functional test automation scripts will be useful for doing performance testing also. Because many performance test tools will support reusing/calling of these test scripts.
· Some type of testing involves comparing large amount of data between previous version and current version as part of regression testing. Practically it may not possible for doing it manually. This problem can be easily solved by simple shell script or any other scripts such as vbs, wsh. 
· As the automation test tools support Data Driven Testing, Test execution can be done repeatedly with many different data sets.


There are lot of automation test tools available for doing Functional, Regression and Performance Testing. Test complete, SilkTest,SilkPerformer, QARun, QALoad, TestPartner, WinRunner, LoadRunner, QTP, Rational Robot and openSTA are some of them. QTP is most widely used now as it supports vbscript and it can be used for testing many different applications just by adding required add-ins.
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