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Background test automation approaches
• Record/Playback
• Data-Driven
• Modular
• Keyword
• Database



What is a modular test automation 
approach?

A modular test automation approach 
decomposes the application under test into 
functions or modules. The functions or 
modules are linked together to form 
automated test cases.

This approach is modeled after development 
approaches such as functions, classes, or 
web services.



Core Components of Modular Test 
Automation

• Automated Modules
• Object Map/Repository
• Data Files
• Automated Test Cases



Modular Test Automation Example



Automated Modules



Object Map/Repository



Data File



Automated Test Case



When to use a modular test automation 
approach

• Application under test (AUT) has well defined 
functionality

• Business objective (end-to-end) test cases that 
test business rules and data variations

• Over 100 targeted test cases
• Test automation engineers with programming 

background
• Less than 200 automated modules to cover 

AUT
• QA team has control over test environment and 

test data refresh



When not to use modular test automation 
approach

• AUT is still under new development
• Test cases that verify:

• Single functionality
• Application layout or objects
• Back-end functionality (file feed or DB 

verification)
• Requires over 200 automated modules
• Test automation engineers with limited 

programming background



The advantage of  a modular test automation 
approach

• Mirrors most development processes
• Development

• Functionality is separated using functions, 
procedures, web services, classes, etc…

• Functionality is called to create application
• Data abstraction is used to pass data in and out 

of the application
• Coding processes and standards are established



The advantage of  a modular test automation 
approach

• Mirrors most development processes (cont’d)
• Test Automation

• Functionality is separated into modules
• Modules are linked together to form automated 

test cases
• Data abstraction is used to pass input test data
• Scripting processes and standards are 

established 



The advantage of  a modular test automation 
approach

• Encourages Reusability
• Automation modules can be used by multiple 

automated test cases
• Functionality is not duplicated in multiple 

automated test cases
• Test objects are shared across automated test 

cases
• Data are separated from the automated 

modules
• Separation between automation developer and 

automation user



The advantage of  a modular test automation 
approach

• Reduced Maintenance
• Single point of maintenance for:

• Modules
• Objects
• Data

• Most changes are made in the module or object 
map/repository and not in the automated test 
cases

• Automated test cases act as “dummy” tests
• Automation developers are responsible for 

modules and objects change
• Business testers are responsible for data 

changes



The pitfalls of  a modular test automation 
approach

• Data Constraints
• Passing data between modules
• Date sensitivity
• Unique data



Data constraint
• Passing data between modules



Data constraint
• Date Sensitivity



Data constraint
• Unique Data 



The pitfalls of  a modular test automation 
approach

• Not Flexible
• Accommodate multiple functionalities within a 

single module
• Application branching
• Data targeted functionality  



Not flexible (cont’d) 



The pitfalls of  a modular test automation 
approach

• Not Easy to Logically Break Down Modules
• Most applications have complex functionality
• Dynamic sections within application that can 

change from day-to-day
• Sections that get repeated on every window or 

page



Not easy to logically break down modules 
(cont’d)



The pitfalls of  a modular test automation 
approach

• Verification Overlapping
• Verify everything within a module
• Verify nothing within a module
• Create separate module just for verification



Verification Overlapping



Solutions:

• Develop guidelines to break up modules

• Develop data strategy to handle dynamic data

• Use “keywords” to enhance the module

• Use flags for logical branching



Develop guidelines to break up modules
• Identify rules to break up modules

• Each window/page
• Repeated components within a window/page
• Grouping of functionality within a window/page
• Section within a window/page
• Combining small windows/pages into one 

module
• Establish modules inventory
• Assign priority to each module
• Understand the effect of data variation on the 

module



Develop guidelines to break up modules 
(cont’d)

• How would you break up this page into modules?



Develop data strategy to handle dynamic 
data

• Identify data constraints
• Date, e.g., application only accepts future date 
• Unique data, e.g., SSN, Account number
• Existing data from database

• Develop algorithm to generate data
• Incorporate method into data file



Develop data strategy to handle dynamic 
data (cont’d)

• Date Algorithm



Use “keyword” to enhance the module 
• Develop Action keywords to establish intent

• Input
• Verify
• Query

• Use conditional statements to drive scripting 
• Incorporate method into data file



Use “keyword” to enhance the module 
(cont’d) 

• Example of using keyword to enhance the module



Use flag for logical branching
• Determine area within the application that 

needs logical branching
• Payment Type, e.g., Credit Card, PayPal, Bill me 

later
• New objects are activated based on data input
• Radio group selection

• Use conditional statement to drive scripting 
• Incorporate method into data file



Use flag for logical branching (cont’d)
• Example of using flag to handle payment type



Conclusion
The benefits of using a modular test automation 
approach are enormous. However, it requires:

• Treating test automation as a development 
project

• Advanced planning from test automation 
team

• Understanding of upfront cost vs. long-
term return

• Dedicated resources
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