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Abstract— In this journal, we are going to provide an insight 

into the basics around agile test automation which will help 

team(s) to explore and devise the automation strategy 

according to their project needs. Also what is important in 

order to take successful flight from ―agility to automation?‖ 

Why do we automate testing, the build process, deployment, 

and other tasks? Agile teams always focus on working 

software which enables them to release production-ready 

software as frequently as needed. Achieving this goal 

requires constant testing. Test automation is a core agile 

practice and agile projects depend on automation. Good-

enough automation frees the team to deliver high-quality 

code frequently. It provides a framework that lets the team 

maximize its velocity while maintaining a high standard. 

More over automation helps to control the Source code, 

automate the builds, test suites, deployment, and monitoring. 

Key Words: Agilimation (Agile Automation), Agility to 

Automation 

I. INTRODUCTION 

In the world of software development, the 

term ―Agile‖ typically refers to any approach to project 

management that strives to unite teams around the principles 

of collaboration, flexibility, simplicity, transparency and 

responsiveness to feedback throughout the entire process of 

developing a new program or product. Although the 

word ―Agile‖ refers to any kind of ―dynamic‖ or 

―unstructured‖ way of working with others, the term more 

commonly suggests a focused yet rapidly iterative software 

process adhering to principles that are called the Agile 

Manifesto. The evolution and inception of ―Agile 

Development‖ brought significant changes in to the project 

management which intern helped the testing teams to 

explore innovative strategies to invent cutting edge testing 

solutions and approaches.  

A. Why Automate:  

There are numerous reasons to go for automation besides the 

fact that you need to have automation to be successful using 

agile. Our list includes the following:  

 Manual testing takes too long 

 Manual processes are error prone   

 Automation can be a good return on investment 

(ROI) 

 Automation frees people to do their best work 

 Automated regression tests provide a safety net 

 Automated tests give feedback early and often 

1) Barriers to Automation: 

Back in 2001, Bret Pettichord [2001] listed seven problems 

that plague automation. They are still applicable, but are 

intended for teams that do not incorporate automation as 

part of their development. 

 Only using spare time for test automation doesn’t 

give it the focus it needs 

 Lack of clear goals 

 Lack of experience   

 High turnover, because you lose any experience 

you may have  

 A reaction to desperation is often the reason why 

automation is chosen, in which case it can be more 

of a wish than a realistic proposal 

 There can be a reluctance to think about testing; the 

fun is in the automating, not in the testing 

 Focusing on solving the technology problem can 

cause you to lose sight of whether the result meets 

the testing need 

In addition to the above, there are other barriers 

that teams run into when trying to automate testing tasks.  

 The learning Curve 

 Initial Investment 

 Continuous changes to code/requirements 

 Fear of failure 

We can overcome these barriers by using the agile 

principles and Values. 

II. MATERIALS AND METHODS 

A. Feasibility of Automation: 

1) What can be Automated?: 

Most types of testing that you can think of can benefit from 

automation. However, When programmers can’t run tests 

quickly at the touch of a button, they may not be motivated 

enough to run tests at all. We could manually test that 

different units of code work together correctly, but 

automated component tests are a much more effective safety 

net. Let’s look at different kinds of testing types that can be 

performed well with automation. 

 Continuous Integration (CI), Builds, and Deploys : 

Any tedious or repetitive task involved in 

developing software is a candidate for automation 

 Unit and Component Tests:  Unit tests are one of 

the best candidates for automation. If the 

programmers are using Test Driven Development 

(TDD) as a mechanism to write their tests, then 

they are not only creating a great regression suite, 

but also using them to design high-quality, robust 

code. If your team is not automating unit tests then 

its chances of long-term success are slim 

 API or Web Services Testing: Testing an API or 

web services application is easiest using some form 

of automation 

 Testing the GUI: Even a thin Graphical User 

Interface (GUI) with little or no business logic can 

be tested. The fast pace of agile development, 

delivering new functionality each iteration, 

http://agilemanifesto.org/
http://agilemanifesto.org/
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mandates some automated regression tests at the 

GUI level for most projects 

 Testing the Performance (Load and Stress Tests): A 

few types of testing can’t be done without 

automation. Manual load and stress tests aren’t 

usually feasible or accurate, although we’ve all 

tried it at one time or another. Performance testing 

requires both monitoring tools and a way to drive 

actions in the system under test. You can’t generate 

a high-volume attack to verify whether a website 

can be hacked or can handle a large load without 

some tool framework 

B. What can’t be Automated?: 

Some testing needs human eyes, ears, and intelligence. Let’s 

look at bunch of testing types that can’t be automated. 

 Usability Testing: Usability testing requires 

someone to actually use the software who observe 

users in action, de-briefing them on their 

experiences, judging the results and understand the 

usability aspects of software cannot be automated.  

 Exploratory Testing: Similarly, exploratory testing 

may be speeded up with scripts to create test data 

and jump through some setup steps, but it requires 

a skilled tester to design and execute the tests. One 

major goal of exploratory testing is to learn more 

about the product by doing, and then use that 

information to improve future development. 

Automated scripts won’t do that for you. 

 Tests that Will Never Fail:  Tests that will never 

fail don’t need to be automated. If a requirement is 

so obvious that there’s only one way to implement 

it, and no programmer will ever look at that code 

later without knowing exactly what it should do, 

the chances of someone introducing a defect in that 

code are next to nothing 

C. Developing an Automation Strategy—Where Do We 

Start? 

Automation is scary, especially if you’re starting from 

scratch, so where do we begin? A simple, step-by-step 

approach sounds incompatible with an automation strategy, 

but in agile testing we try to understand the problem first. 

It’s very essential to understand what problem are you trying 

to solve and what are you trying to automate? For example, 

if you have no test automation of any kind, and you start by 

buying an expensive commercial test tool thinking it will 

automate all your functional tests, you may be starting in the 

wrong place. 

We recommended that start at the beginning and 

look for your biggest gain. The biggest bang for the buck is 

definitely the unit tests that the programmers can do. You 

also need to consider the different types of tests you need to 

automate, and when you’ll need to have tools ready to use. 

Think about the skills and experience on your team. Who 

needs the automation, and why? What goals are you trying 

to achieve? Understanding some of these issues may affect 

your choice of tools and what effort you expend. 

Brainstorm on below while preparing the ground 

for agile automation as to reap maximum benefits. 

 What are the greatest pain areas? 

 Choosing the Right Tools 

 Return on Investment (ROI)  

 Optimized test design and maintenance 

 Re-use of test assets like test scripts and 

automation suites 

D. Agile testing quadrants 

Before exploring the agile automation approach, it’s very 

essential to know the types of tests that should be carried out 

and what is the right set of tools choose from. With the help 

of agile testing quadrants we would get to know various test 

strategies that can achieve the test coverage. 

Why do we test? The answer might seem obvious, 

but in fact, it’s pretty complex. We test for a lot of reasons: 

to find bugs, to make sure the code is reliable, and 

sometimes just to see if the code’s usable. We do different 

types of testing to accomplish different goals. The Agile 

Testing Quadrants matrix helps testers to ensure that they 

have considered all of the different types of tests that are 

needed in order to deliver value. 

The below diagram of agile testing quadrants 

shows how each of the four quadrants reflects the different 

reasons we test. On one axis, we divide the matrix into tests 

that support the team and tests that critique the product. The 

other axis divides them into business-facing and technology-

facing tests. 

 
Fig. 1: Agile Testing Quadrants 

The order in which these quadrants numbered has 

no relationship to when the different types of testing are 

done. For example, agile development starts with customer 

tests, which tell the team what to code. The timing of the 

various types of tests depends on the risks of each project, 

the customers’ goals for the product, whether the team is 

working with legacy code or on a greenfield project, and 

when resources are available to do the testing. 

Agile tests are broadly classified as ―Tests that 

support the team‖ and ―critique product‖ tests. Let’s discuss 

briefly about these tests for better understanding as to figure 

out the appropriate automation strategy and right source of 

tools to execute these tests. 

E. Tests that Support the Team: 

The quadrants on the left include tests that support the team 

as it develops the product. This concept of testing to help the 

programmers is new to many testers and is the biggest 

difference between testing on a traditional project and 

testing on an agile project. The testing done in Quadrants 1 

and 2 are more requirements specification and design aids 

than what we typically think of as testing. 
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1) Quadrant 1:  

The lower left quadrant represents test-driven development, 

which is a core agile development practice. A major purpose 

of Quadrant 1 tests is test-driven development (TDD) or 

test-driven design. The process of writing tests first helps 

programmers design their code well. These tests let the 

programmers confidently write code to deliver a story’s 

features without worrying about making unintended changes 

to the system. They can verify that their design and 

architecture decisions are appropriate. Unit and component 

tests are automated and written in the same programming 

language as the application. 

2) Quadrant 2:  

The tests in Quadrant 2 also support the work of the 

development team, but at a higher level. These business-

facing tests, also called customer-facing tests and customer 

tests, define external quality and the features that the 

customers want. Like the Quadrant 1 tests, they also drive 

development, but at a higher level. With agile development, 

these tests are derived from examples provided by the 

customer team. They describe the details of each story. 

Business-facing tests run at a functional level, each one 

verifying a business satisfaction condition. 

One of the most important purposes of tests in 

these two quadrants is to provide information quickly and 

enable fast troubleshooting. They must be run frequently in 

order to give the team early feedback in case any behaviour 

changes unexpectedly. The quick feedback provided by 

Quadrants 1 and 2 automated tests, which run with every 

code change or addition, form the foundation of an agile 

team. These tests first guide development of functionality, 

and when automated, then provide a safety net to prevent 

refactoring and the introduction of new code from causing 

unexpected results. 

F. Tests that Critique the Product: 

The word ―critique‖ isn’t intended in a negative sense. A 

critique can include both praise and suggestions for 

improvement. Appraising a software product involves both 

art and science. We review the software in a constructive 

manner, with the goal of learning how we can improve it. If 

you’ve been in a customer role and had to express your 

requirements for a software feature, you know how hard it 

can be to know exactly what you want until you see it. Even 

if you’re confident about how the feature should work, it can 

be hard to describe it so that programmers fully understand 

it. 

1) Quadrant 3: 

Describes the business-facing tests that exercise the working 

software to see if it doesn’t quite meet expectations or won’t 

stand up to the competition. When we do business-facing 

tests to critique the product, we try to emulate the way a real 

user would work the application. This is manual testing that 

only a human can do. Often, the users and customers 

perform these types of tests. User Acceptance Testing 

(UAT) gives customers a chance to give new features a 

good workout and see what changes they may want in the 

future, and it’s a good way to gather new story ideas. 

Exploratory testing is central to this quadrant. During 

exploratory testing sessions, the tester simultaneously 

designs and performs tests, using critical thinking to analyze 

the results. This offers a much better opportunity to learn 

about the application than scripted tests.  

2) Quadrant 4:  

The types of tests that fall into the fourth quadrant are just as 

critical to agile development as to any type of software 

development. These tests are technology-facing tests that are 

intended to validate product characteristics such as 

performance, robustness, and security etc. Technology-

facing tests that critique the product should be considered at 

every step of the development cycle and not left until the 

very end. In many cases, such testing should even be done 

before functional testing. 

Tests that support the team can be used to drive 

requirements. Tests that critique the product help us think 

about all facets of application quality. Thus using the 

quadrants we will get to know when we are done and also 

we can ensure that whole team shares responsibility for 

covering the four quadrants of the matrix. 

III. AN AGILE APPROACH TO TEST AUTOMATION 

This section is not going to offer a silver bullet which may 

answer all your questions pertaining agilimation (agile 

automation) and help you to get your test automation 

strategy working, because there no one solution/answer that 

works for every team. However, we are going to help you 

with few ideas to get started and devise a test strategy that 

fits your purpose. First, we suggest approaching your 

automation problems as you would any problem and define 

the problem you are trying to solve. 

As discussed earlier testing quadrants will help us 

to figure out what type of tests can be automated and what 

tools we might need to use. Let’s look at the first quadrant 1, 

can it be coded test-first? Do we know how to unit test our 

presentation layer? Do we need a new tool to help with that? 

Now on to Quadrant 2. We’ll need to do some prototyping; 

should we just use paper, or should we plan a group of 

activities? What tool will we use to create executable 

business-facing tests to guide development? Do we have 

regression test scripts that will need updating or replacing? 

We know that one of our Quadrant 3 activities will be 

usability testing. That takes some advance planning. We 

might want tools to help track the users’ activities so we can 

analyze them further. Thinking about Quadrant 4, we realize 

that we have load test scripts that use the old UI, so we have 

to budget time to update them for the new one. 

As we make our checklist of tools needed for each 

type of test, we think about when we want to test so we 

know when to have our automation tools ready. For 

example, a team designing a new architecture would plan to 

do a spike and run scalability test against it as soon as 

possible. They will need to spend time during the first 

iteration of the project finding and implementing a 

performance test tool. 

Agile quadrants play vital role in devising the 

agilimation (agile test automation) approach by help us to 

figure out what tools we might need, but with so many 

different automation options at different levels, a strategy 

for where to do which types of testing and how to organize 

the tests etc. To deliver value quickly and often, our 

automation efforts need a high Return on Investment 

(ROI).The agile test pyramid helps us optimize our test 

investment. 
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A. Test Automation Pyramid 

The below figure illustrates the ―test automation pyramid‖ 

defined by Mike Cohn which shows the foundation layer 

made up of technology-facing unit and component tests. We 

recognize that many teams will struggle with this idea, 

because it seems the opposite of what many teams currently 

have. Many test teams have been taught the ―V‖ model of 

testing, where activities such as component, system, and 

release testing are done in sequence after coding activities. 

Other teams have an inverted pyramid, with the majority of 

the tests in the functional or presentation layer. 

 
Fig. 2: Agile Test Automation Pyramid 

The agile test automation pyramid shows three 

different layers of automated tests. The lowest tier is the 

foundation that supports all of the rest. It’s mainly made up 

of robust unit tests and component tests, the technology-

facing tests that support the team. This layer represents the 

bulk of the automated tests. They’re generally written in the 

same language as the system under test, using the xUnit 

family of tools. After a team has mastered the art of Test 

Driven Development (TDD), these tests are by far the 

quickest and least expensive to write. They provide the 

quickest feedback, too, making them highly valuable. They 

have the biggest ROI by far of any type of test. 

In agile development, we try to push as many tests 

as possible to this layer. While business-facing tests tend to 

go in one of the higher levels, we implement them at the unit 

level when it makes sense. If they’re tests the customers 

don’t have to be able to read, and they can be coded much 

more quickly as unit tests, it’s a good option. Other types of 

technology-facing tests such as performance tests may also 

be possible at the unit level. 

The middle tier in the pyramid is the layer that 

includes most of the automated business-facing tests written 

to support the team. These are the functional tests that verify 

that we are ―building the right thing.‖ The tests in this layer 

may include ―story‖ tests, ―acceptance‖ tests, and tests that 

cover larger sets of functionality than the unit test layer. 

These tests operate at the API level or ―behind the GUI,‖ 

testing the functionality directly without going through the 

GUI. 

The top tier represents what should be the smallest 

automation effort, because the tests generally provide the 

lowest ROI. These tests are the ones done through the GUI, 

the ones that actually operate and manipulate the 

presentation layer. They are written after the code is 

completed, and so are usually written to critique the product 

and go directly to the regression suite. In traditional teams, 

testers usually have no choice but to automate tests at the 

GUI level as shown in the below. However, we recommend 

focusing more on the areas where Return-On-Investment 

(ROI) is more and project teams yield optimized results. 

 
Fig. 3: Comparison of agile automation Vs Inverted pyramid 

No matter how many automated tests they have, 

most systems also need manual testing activities, such as 

exploratory testing and user acceptance testing. We don’t 

want to forget these, so we’ve illustrated them with the little 

cloud at the tip of the pyramid. The bulk of our regression 

testing must be automated or our manual testing won’t give 

us a good return on investment either.  

The testing pyramid is a good place to start looking 

at how test automation can help an agile team. Programmers 

tend to focus on the bottom of the pyramid, and they need 

plenty of time and training to get over the ―learning curve‖ 

and get to the point where Test Driven Development (TDD) 

is natural and quick.  

The whole-team approaches used by agile team’s 

means that testers pair with programmers and help them get 

better at writing tests, which in turn solidifies that brick 

foundation layer of the pyramid. Because tests drive 

development, the whole team is always designing for 

maximum testability, and the pyramid can grow to the right 

shape.  

B. Applying Agile Principles to Test Automation: 

Every team, every project, and every organization has a 

unique situation with unique automation challenges. Each 

has its own culture, history, resources, business pressures, 

products, and experience. No matter what your team’s 

situation, you can use the agile principles and values to help 

you to find right solutions. Concepts such as courage, 

feedback, simplicity, communication, continuous 

improvement, and responding to change aren’t just agile 

ideas—they’re qualities that are common to all successful 

teams.  

C. Keep It Simple: 

The agile maxim of ―do the simplest thing that could 

possibly work‖ applies to tests as well as code. Keep the test 

design simple, keep the scope minimal, and use the simplest 

tool that will do the job. 

Simplicity is a core agile value for a good reason. 

The best place to start is the simplest approach you can think 

of. However, doing the simplest thing doesn’t mean doing 

the easiest thing. It involves really thinking about what you 

need now and taking baby steps to get there. By keeping 

things simple, if you do make a bad choice, you won’t go 

too far off track before realizing the error of your ways. 

It’s easy to get involved in a task and slip away 

from the basics into some exciting challenge. Weigh the 
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Return on Investment (ROI) of every automation task before 

you do it. Automation is going to be fun when you get past 

the scary part of getting started. 

D. Iterative Feedback: 

Short iterations allow us to experiment with various 

automation approaches, evaluate results, and change course 

as quickly as needed. Commit to an automation effort, such 

as developing a test framework in-house or implementing an 

open source tools for at least a couple of iterations. After 

each iteration, look at what’s working and what’s not 

working. Think of ideas to overcome problems, and try 

those in the next iteration. If it’s not the right solution, try 

something else for a few iterations. Use iterations to your 

advantage. They facilitate a step-wise approach. If your 

idea’s a failure you’ll know quickly and have a chance to try 

a different one. Don’t be afraid to keep looking for the 

perfect solution if one you try performs adequately. 

E. Whole-Team Approach: 

Agile development can’t work without automation. 

Fortunately, the whole team approach, which focus on wider 

range of skills and resources that are available to find and 

implement a useful automation strategy. Attacking the 

problem as a team means, it’s more likely that code will be 

designed for testability. Programmers, testers, and other 

team members will collaborate to automate tests, bringing 

multiple viewpoints and skill sets to the effort. 

The whole-team approach helps overcome the fear 

barrier. Automation tasks can be overwhelming to start with. 

Knowing there are other people with different skills and 

experience to help gives us courage. Being able to ask for 

and receive help gives us confidence that we can achieve 

adequate coverage with our automated tests. 

Specialized technology-facing tests such as security 

or load testing might require bringing in experts from 

outside the team. Some organizations have specialist teams 

that are available as shared resources to product teams. Even 

while taking advantage of these resources, agile teams 

should still take responsibility for making sure all types of 

testing are done. They may also be surprised to find that 

team members may have the skills needed if they take a 

creative approach. 

Whereas some organizations have independent test 

teams that do post-development testing. They may be testing 

to ensure the software integrates with other systems, or 

conducting other specialized testing such as large-scale 

performance testing. Development teams should work 

closely with these other teams, using feedback from all 

testing efforts to improve code design and facilitate 

automation. 

F. Taking the Time to Do It Right: 

Solving problems and implementing good solutions takes 

time. We must help our management understand that 

without enough time to do things the right way, our 

technical debt will grow, and our velocity will slow. 

Implementing solutions the ―right‖ way takes time up front 

but will save time in the long term. Consider the time it 

takes for brainstorming ideas, solutions, formal training, and 

for on-the-job learning. 

We always have deadlines, and we always feel 

pressed for time. The temptation to just go back to doing 

things the way we always have, like executing regression 

tests manually and hoping for the best, is always there even 

though we know that doesn’t work. There is never enough 

time to go back and fix things. 

Every organization’s management is reasonably 

interested in producing results as quickly as possible. If 

management is reluctant to give the team time to implement 

automation, we need to explain the trade-offs clearly. 

Delivering some features in the short term without 

automated regression tests to make sure they keep working 

will have a big cost down the line. 

IV. AGILE TEST AUTOMATION BENEFITS 

Like any other automation benefits, agile automation also 

strive to reap the below benefits. 

 Detailed product testing with significant reduction 

in test cycle time 

 Better, faster testing and enhanced productivity 

results in increasing ―Time to Market‖ aspect 

 Rapid validation of software changes with each 

new release 

 Increase the significance and accuracy of testing 

which results in greater test coverage 

 A level of consistency, which is not achievable 

through the use of manual testing 

 Eliminates the time constraints associated with 

manual testing and scripts can be executed at any 

time without human intervention 

 Scripts are re-usable which can be used across 

varying scenarios and environments 

 The efficiency of automated testing incorporated 

into product lifecycle can generate sustainable time 

and money savings  

V. CONCLUSION 

Agilimation aka agile automation enormously helps the 

project teams to reap significant ROI when seamlessly 

implemented by following the agile principles keeping the 

above recommended strategies in mind. Since the agile 

development methodology is still evolving and 

organizations are in transition phase from conventional 

engineering models, implementing agilimation (agile 

automation) is extremely challenging. However, if the teams 

are confident about the problem that they are trying to solve 

and know what is the need of hour then it’s going to be a 

really exciting and great learning experience with expected 

quality. We can certainly call it as ―state of art from agility 

to automation‖. 
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