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Steady growth forecast of the
Test Automation Market

Automation Testing Market
Market Statistics

Market Size CAGR Market Value
(2023) (2024-2032) (2032)

$22.2Bn 217% $90.5Bn
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Test Authoring
Complexity

Creating automated tests can be

challenging and time-consuming.

Test Automation Pain Points

Independent studies have consistently shown that

65% tO 70% of testing time is spent on maintaining

existing tests that have failed in subsequent software releases.

Test
Maintenance

Overhead

Keeping tests up-to-date with
changing software requires

significant effort.

y

Unstable Test
Execution

Inconsistent test results lead to

frustration and wasted time.
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7 P Literature reviews: Test Automation Problems

Ricca, Filippo, Alessandro Marchetto, and Andrea Stocco. "Ai-based test automation: A grey literature analysis."
2021 IEEE International Conference on Software Testing, Verification and Validation Workshops (ICSTW). IEEE, 2021.

32% 24% AVE

Test Authoring Test Maintenance Test Execution
Manual code development, manual data creation, Manual test code update, manual test migration, Insufficient coverage, flakiness,
test object identification, cross-platform testing fragile test script, costly GUI visual regression, slow execution, useless re-test

~ - -

R 7% 2%

Test Closure Test Planning Test Design

Manual debugging overhead, costly Critical paths identification, test selection and Programming skills required,

result inspection, visual analysis prioritization, planning long release cycles Domain knowledge required
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Impact of Pain Points on
Teams

Escalating time
and cost

Eroded confidence in
Quality

Diminished morale and
productivity
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Al and testing

(D Al Advancement

Significant advancement in NLP,
computer vision and ML leads to
sophisticated application across

various industries.

D[]U Relevance to Testing

Al can automate complex
tasks, analyze patterns, and
make intelligent decisions in

testing processes.

- Integration

Al is being integrated into
various testing tools and
platforms to enhance

capabilities.



Literature review: Al-based Solutions

Ricca, Filippo, Alessandro Marchetto, and Andrea Stocco. "Ai-based test automation: A grey literature analysis."
2021 IEEE International Conference on Software Testing, Verification and Validation Workshops (ICSTW). |IEEE, 2021.

41% 27%

Test Generation Test Maintenance

\ ey

20% 12%

Debugging Oracle
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Al-powered test generation

1 Automated test code generation Test Generation

Example: Utilize NLP to drive the creation of tests.

Tool example: Testsigma

2 Automated data generation

Example: Using Al to create synthetic data that mimics real-world data.

Project example: Synthetic Test Data for Norwegian Population Registry

3 Automation of Ul test generation

Example technologies: Robust element localization,

dynamic properties recognition, object recognition engine

WZ-Testify
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Maintenance and execution

1 Self-healing mechanism: Test Maintenance
self-healing scripts and smart locators

Tool example: Testim, Testsigma, Mabl

9 Intelligent fault prediction

Example: predictive test selection based on fault prediction at Facebook

3 Intelligent test case prioritization and adaptive tests

Example: Reinforcement learning for test case prioritization in Cl at Netflix

».Testify
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Debugging

20%
1 Intelligent test analysis
Debugging
2 Automated coverage report
3 Noticeable code changes identification
4 Flaky test identification
5 Tool examples

Testim, Mabl, Rainforest QA, Codacy
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Oracle 129

1 Optical character recognition(OCR) Oracle

Test the visual correctness of GUI using OCR(Optical character

recognition) or image-recognition techniques.

2 Automatic visual discrepancy detection

Compares the current visual state to correspondent ground truth of the page.

Tool example: Applitools

3 Deep learning classifier

Train deep learning classifier to detect visual imperfections, such as images

partially occluded by other image or text —:J Tesft‘fj

Example: GUI testing at eBay | swartere testing

~—
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Recommendations for
Getting Started

1 Start Small

Begin with a pilot project to test Al-powered tools.

2 Choose the tools that suites your need

Ensure your team is well-versed in Al-based testing techniques.

3  Integrate Gradually

Slowly incorporate Al tools into existing workflows for smooth

transition.
4  Monitor and Adjust

Continuously evaluate the impact of Al on your testing processes.
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Demonstration

Lightweight example of test code generation with
OpenAl:
- Python script to interact with large language
models
Provide example code as prompt input
Provide instruction for coding
Generate code




% generate_code_intagrationTesting.py
1 fror Langchain lmport LLMChain
y from langchain.chat_models ioport AzureChatOpenAl
import os
from langchain.prompts inport PronptTemplate

= OPENAI_API_KEY = "sathesstbrnrtphnttprretirreiprnsn’’
OPENAI_API_BASE = "https://openai-rasgurce-wesi—-europe.openal.azure.con/™
os.environ| "OPENAL _API_KEY'] = OPENAI_API_KEY
a ps.environ['OPENAL API BASE'] = OPENAI_API_BASE
f Lin = AzureChatOpenAl(deployaent name="gpl-35-turbo”, temperature=a, 1 PYthOn COde example
] openai_ppi_version="2023-G3-15-preview", verbose=True)

Utilize OpenAl gpt-35 model to generate

LIB_NAME = "steps’
14 FEATURE_NAME = 'creale_alerl’
specflow step implementation with Gherkin
16 if not os.path.exists{LIB_NAME):
7 os.nkdir(LIB_NAME) . .
i&  if not os.path.exists(LIB_NAME + “\\app'): scenario as input promt
19 os.nkdir(LIB_NANE + ‘\\app'}

:.' det generate_code(prompt, save_path): 2 LangChain framework

prompt_template = PromptTemplate. from_templatel(]

24 Generated the C sharp test code anly for the step functions, based on the following exampie: A pythOn framework deS|gned tO S|mpl|fy the
29 {exanp e}

A . development of applications that leverage

27 rom the following test scenario:

28 Given I create an alert for an property of asset TesthAlert ]

29 When T query layoul of Testalert 1 LLM mOdeIS

30 Then I can see this alert in the layout

31 Generated Code:
o= o 3 Logic steps
_ ile_chaln = LIMChain( . .
Um=11m, Provide examples to the model, input prompt
36 prompteprompt_template,
verbose=True

) and generate code.
39 output_codes = Llm_chain(prompt)
1) with open(save path, 'w+') as file to_write:
] file to write.write{output_codes|'text'])

test_code file name = f'{LIB NAME}/app/{FEATURE NAME}.cs ' https://gist.github.com/ChaoTanTestify/1140ad43af6952952660c19405cada98

= =

45 with open{'test_code_example.txt', 'r+') as prompt_file:
16 prompt = prompt_file.read()

generate_codelprompt, test_code_file_nanel


https://gist.github.com/ChaoTanTestify/1140ad43af6952952660c19405cada98

Example file

£ 1est_code_sexample copyitst
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Festure file in specflow:
Feature: AssctlayoutfAlertinglntegration

Background:
Given I have s valid token fronw 'https:// 4 scrct ot et fopen id-connect/ token *
| user | password | €lient | grant |
| e2euser | docDeGILowCSgdly jOVICPkZnZ2ealfll | sogo-client | password |
And I have connecled securely (o layoul servies "hilps:// ¢ H=x' gl subpslh "fepifgrpc/layout’

And I have connected securely to ssset service 'https://Ssickcciocis c¢%' at subpath 'JSapi/grpc/assets’
And I have connected securely 1o alerting service 'AULPS:/Stscttctirirtootiorteotioet=' 3t subpath 'fapifgrpc/falerts’

§lgnere

Bdelelelayoul

fdeleteAsset|

¥ waliting for event Lnplenentation of assetl and layout service

Scenario: AlerWidgetAssetlayoul
Given I have an asset paned testlayout i of type Testlayout
when I create layoul for assel type Testlayout wilh alert widget
Then The assel layoul contsins alerl widgel

Scenario:; GetAlertsForAsset
¥ Seen from alert widget perspective,
N alert widget shoas alerts of severity Critical and Warming, not Norral ones
Given Asset "TestAsset_38" of type "TestType" site “test™ source “SE™ has an alert widget
When I create alerts for Lhis assel
| generator | propertyfans | state
| Integration | Astatus 1 3 | 3 |
| Entegration | Density |1 2 | 2 |
Than The asset get 7 alerts
When I create alerts for this asset
| generator | propertydan=s | state
| Integration | Astatus 1 4 | 1 |
| Integration | Density | 4 | 1 |
Then The asset get @ alerts

| severity |

| sewerity |

Scenario: CrealedlertForNonExislingProperly
Given Asset “TestAsset_8" of type "TestType" site “test" source "SE" does not have property “testAlert™
Then Crealing alerl gels error nessage "property not found"

| generator | proportyName | state | sewerity |

| Antegration | testAlert | 3 | 3 |

Scenario: CreatedlertFordonExistingdsset
Given Asset “"TestAsset_10" of type "TestType™ site “test™ source "SE" docs nnt exist
Then Creating alert gets error message "asset not found"

| genarator | properiybane | state | seweritly |

| integration | Astatus | 3 | 3 |

The C sharp step definition file for the above fteature ftile 15 as follow:

= tastleona sxampsa.txt

128
Tie
7131
."J.'
733
734
735
73':‘
737
138
739
746
743
142
743
744
745
746
747
748
749
750
5
753
153
154
755
756
757
758
758
T80
761

b4
privete Metadate GetTokenIfSet|}
£
Netadata header = new Metadata(l;
if [_scenarloConlext.ConlainsKey (" token"})
{
noader. add (“Autharization”, string.lein(™ *, “Bearer™, _sconarfofontext.Got<strings("token"}));
}
return header:
2

|Then(@''these assets shoule exist')]
public voicd ThenTheseAsselsShouldExist{Table Loble)

{
foreach Ivar row in table.Rows)
{
Asselservice, V1, ListhssetsReguest request = pew Asselseryice, Vi, ListAsselsRequesl
{
Filter = new Assetservice.Vi.AssetFilter
{
Owner <« new Assetservice.V1.0uner { Mane = row([@] )},
Site = now Assetscrvice.ViSite { Nane - rowil] },
Source = new Asselservice V1.Source { Nane = row(2] 3,
Name = rawi3]
}
b
Metadata header = GetTokenIfSet();
var assets = cliept?.ListAssets(request, headers: header, deadline: DateTime,UtdNow,AddSeconds(deadline);
AssetsT.Assots.Should() .HaveCount (1)}
}
y

jatterScenartol“deletedssets")]
public voio DeleteTestIter()

{
if [ _scenarzoContext ["assets™] i1s List<string> ids)
{
foreach (var id in ids)
{
Metadata header = GetTokenIfSetil;
Assetservice,V1,DeletepssetRequest request = new Assetservice,V1,DeleteAsselRaquestit { Id = id )
_ = client?.Deletedsset| request, neaders: header, deadline: DateTine.UtcNow. AddSccondsiocadline)):
3
'
}



Prompt input

Generated the C sharp test code only for the step functions, based on the following example:
{example}

from the following test scenario:

Given | create an alert for a property of asset TestAlert 1

When | query the layout of TestAlert 1

Then | can see this alert in the layout

Generated Code:



Generated

code

steps 5 app » © create_slert.cs 43 Source = "SE",

1 using FluentAsserLions; 44 Assethans = "TestAlert 1%,

2 using Grpc,Care; 2 AsAetiype STSALIRPR

3 using Grpc.Net.Client; iz EENELMLDr, %) L ATERg rRt A,

P i s Vi: a7 PropertyNane - “astatus',

i e

a s Bustems f.'l Sevarity = Alcrtﬁcvt'znty.daming.

) 58 Susnary = new LocalizedWessoge { Message = "test" ),

! using System.Collections.Generic; 51 Description = row LocalizecNessage « Massage = “tost" ),

8 Using System,Ling; 52 Prescription = new LocalizedMessage | Nessage = “test" },

9  using System.Threading; 53 TimeCreated = Timestanp. FrowDateTine!DateTime. Utchow)

19 using TechTalk,SpecFlow; 54 )

11 55 }:

12 nanespace SpecFlowCobralnterservicelntegration.Steps 56 Metagata header = GetTokenIrSet();

13 } 57 ver response = _sceparioContext,Gel<Aler LingServicellient>|"alerting client" 12,
14 [Binding] 58 CreateAssetAlert!request, headers: header, deadline: DateTime.UtcNow,AcdSeconds|deadiine!);
15 public class AlertinglayoutIntegraticaSteps 59 response,Should (). NotBeNull();

16 { &R )

A Ty o = ) 51’ INhen(@"E guery layout of Tastdlers 1Y)

3 X : 5 : 82 uery layo: & Tt

:g private reagonly ScenarioContext _scenarioContext; 63 pubLic void NhenIQueryboyoutOfTestAlert 111

:\li r.'nubl ic AlertinglayoutIntegrationStepsiScenariufontext scenaripfontext! :; ; ver request = ey SeldssellayoutRequest

s » Gt
22 _scenarioContext = scenarioContext; 57 i ASsotTd = “17345°
23 ) e i
24 &4 Netadata header = GetTokenItSct();
25 private Metadata GetTokenIfSet() 7 viir respense = _scenariaContext.Get<layautServiceClient=>("layout client”)2.
26 { 71 GetAssetlayout{request, headers: header, deadiine: DateTine.UtmNow.AddSecondsideaditne)):
27 Metadata header = new Metadata(); 72 _scenaricContext,Add(“Layout™, respanse);
28 if |_scenarioContext.ContainsKey!"token"]) 73 )

79 { id
33 header.Mdd("Autherization”, string.Join(" ", "Bearer", _scenarioContext.Get<string>|"token"}]); 72 (Then{@"T can aee: this alert 1n-tha: layous™)]
1 ) 35 publlic vold ThenICapSeeThisAlertInThelayout: |
2 relurn header; :? ﬂ - " "
L ol vir tayout = _sceparioContext.Get=GethssetbayoutResponses( Layout");

% : 79 layout. Should() NotBeNull(];
34 8 vir alertWidget = layout,Tabs.SelectMany(t = t,Midgets),
35 (Given(@"T create an alert for an property of asset TestAlert 17)) [ FirstOrDefaullin = w.Widgel{ase = Widgellayoul.WidgelOneofCase Alerts);
36 public voio GivenICreatcAnAlertForAnPropertyOfAssetTestAlert 11 92 alertWidget.Should() .NotBaNulll};

37 1 a3 ver alerl = slertiidoel Alerts Alerts FirstOrDefault(s == g, ProperlyNans == “"Aslatlus”);
38 var request = new CreateAsseiAlertReguest 84 alert.Should! )} .NotBeNulll();

i9 { a5 alert,State,Should().Be{AlertState.Warningl;
49 Item = now AssetAlert 88 alert.Severity.Shnuldl}.!elAlcﬂS:verity.Uarning)xl
a1 { & L)
42 Site = "test", A 4
43 Source = "SE", LI
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of Al in Test Automation

Al will continue to shape the future of testing. It promises to further reduce manual

effort and improve test reliability.

Enhanced Test Autonomy and Reduced Maintenance

1 Automated test generation and self-healing mechanisms.

Integration of NLP in test creation and maintenance.

Intelligent Test Prioritization and Selection

2 Contextual prioritization and risk Assessment.

Failure prediction and anomaly detection.

Improved Reporting and Insight Generation

3 Dynamic reporting and interactive dashboards
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Thank you!

Al Potential

Al has the power to revolutionize test automation, addressing

key pain points.

Efficiency Gains

Either in-house implementation or testing tools, engaging Al can

potentially lead to significant improvements in testing efficiency.

Future-Ready

Embracing Al in testing prepares teams for the evolving

landscape of software development.



