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1. Why cloud platforms have become the basis of modern business 

Cloud technology has transformed the way businesses operate due to its unique characteristics. 
The key advantages of cloud platforms include: 

1.​ Scalability 
●​ Cloud platforms allow you to dynamically increase or decrease computing resources 

depending on business needs. For example, during periods of peak load, companies 
can easily add servers or expand data storage, and during periods of downturn - 
reduce it, saving money. 

2.​ Cost reduction 
●​ The use of cloud services helps to avoid large initial investments in infrastructure. The 

"pay-as-you-go" payment model allows you to pay only for the resources that are 
used, which is especially important for startups and small businesses. 

3.​ Reliability and availability 
●​ Thanks to geographically distributed data centers, cloud platforms provide high 

availability of services and data redundancy, which minimizes the risk of information 
loss due to technical failures or force majeure. 

4.​ Accelerating innovation 
●​ The cloud allows companies to introduce new products and services faster. Test and 

development resources are available in minutes instead of weeks, reducing time to 
market. 

5.​ Support for globalization 
●​ Cloud platforms make services available in any corner of the world, ensuring the 

same level of performance for users in different regions. 

 

Overview of AWS, Azure, Google Cloud Platform (GCP) 

AWS (Amazon Web Services) 

Amazon Web Services is a pioneer and leader in cloud services. Benefits of AWS include: 

●​ Variety of services: More than 200 services, including computing (EC2), storage 
(S3), databases (RDS), serverless functions (Lambda). 

●​ Scalability: Suitable for businesses of all sizes, from startups to multinational 
corporations. 

●​ Integration: AWS supports integration with numerous tools for DevOps, machine 
learning, IoT, and other innovative industries. 

Azure (Microsoft Azure) 

The second most popular player in the market of cloud services. Main features: 
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●​ Integration with Microsoft products: Azure is ideal for companies that already use 
Microsoft solutions such as Office 365 or Dynamics. 

●​ Tools for DevOps: Azure DevOps offers an extensive set of tools for CI/CD, test 
automation, and monitoring. 

●​ Security: Azure provides a high level of compliance with security standards such as 
ISO/IEC 27001. 

GCP (Google Cloud Platform) 

GCP is known for its capabilities in data processing and machine learning: 

●​ BigQuery: One of the most powerful tools for big data analytics. 
●​ Innovativeness: The platform is actively developing serverless solutions and tools for 

artificial intelligence (AI). 
●​ Flexibility: Suitable for both startups and data-intensive companies. 

 

The growing popularity of microservices and SaaS 

Microservices 

Microservice architecture allows you to divide complex applications into small, independent 
components, each of which performs its own function. Main advantages: 

●​ Scalability: Ability to scale only those parts of the system that need it. 
●​ Flexibility in development: Different teams can work on separate services using 

different technologies. 
●​ Quick implementation: New functions can be implemented without stopping the entire 

system. 

SaaS (Software as a Service) 

Software as a service has become popular due to its simplicity and affordability: 

●​ No infrastructure costs: Users can use the software without the need to install or 
maintain it. 

●​ Quick start: New customers can get started in minutes. 
●​ Constant updates: SaaS providers provide regular updates and support. 

2. The role of testing in cloud environments 

Challenges and opportunities for QA engineers 

Working with cloud environments significantly expands the horizons for QA engineers, but also 
creates new challenges. 
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Challenges: 

1.​ Dynamics of environments​
Cloud systems are built for scalability and automatic adaptation to workloads. This 
complicates testing because environments can change during the test cycle. QA 
engineers must ensure that tests are adaptive to these changes. 

2.​ Complexity of integration​
Cloud services usually interact with many external components, such as APIs, 
microservices, databases. Verifying the correct integration between all these 
components can be difficult. 

3.​ Testing costs​
Cloud testing requires pay-per-use computing resources. Engineers must optimize their 
tests to minimize costs without sacrificing quality. 

4.​ Security​
Cloud environments contain sensitive data, making them a potential target for hackers. 
Testing should include checking for data protection, leak prevention and compliance with 
security standards such as GDPR, HIPAA. 

Opportunities: 

1.​ Automation​
The cloud is ideal for test automation due to its scalable infrastructure. QA engineers can 
run tests in parallel, reducing execution time. 

2.​ Global testing​
Cloud environments allow you to simulate tests from different geographical locations. 
This allows you to check the performance and availability of the service for users around 
the world. 

3.​ Elasticity​
QA teams can easily create test environments using tools like Terraform or Ansible and 
delete them after testing is complete. 

4.​ Analytics and monitoring​
Cloud services often include built-in monitoring tools such as AWS CloudWatch, Google 
Stackdriver, or Azure Monitor. This makes it easy to analyze application performance in 
real time. 

 

The importance of cloud testing for quality and reliability 

Testing in cloud environments is critical to maintaining the high quality and reliability of 
applications. 

1.​ Quality improvement 
○​ Automated tests allow QA teams to regularly test new features and fixes, 

ensuring product stability. 
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○​ With cloud scaling capabilities, you can test your application under high load 
conditions, identifying bottlenecks that could impact the end user. 

2.​ Reliability support 
○​ Backups and data replication in the cloud ensure high availability even in case of 

technical failures. 
○​ QA engineers can simulate disaster scenarios (Disaster Recovery Testing), 

checking the recovery of applications after a failure. 
3.​ Flexibility in implementing changes 

○​ Cloud platforms support CI/CD processes, which allows you to quickly deploy 
changes and test them in a production environment. 

○​ QA engineers can test each release before it goes live, reducing the risk of 
defects in real-world environments. 

4.​ Optimization of time and resources 
○​ The cloud allows QA teams to create environments on demand, reducing the 

time needed to configure servers. 
○​ The ability to delete environments after testing reduces infrastructure costs. 

5.​ Reduction of time to market 
○​ Continuous testing in the cloud allows you to release new features faster while 

remaining competitive. 

 

 

​
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Part 1: Cloud Platform Basics 

3. What is cloud computing 

Cloud computing is a modern approach to data storage, processing and management that has 
significantly changed the way we think about infrastructure. Imagine a library: In a traditional 
approach, you would need to purchase bookshelves, books, and other resources for your own 
use. But in the world of cloud technology, you have access to a huge library that provides you 
with any books at the right time and requires no infrastructure maintenance. 

Cloud computing works on the same principle. They allow organizations and private users to 
access resources over the Internet without having to purchase their own servers or hardware. 
It's an approach that has changed the rules of the business game, reduced costs and opened 
up access to powerful technologies even for small companies. 

Basic principles of cloud computing 

Cloud computing is based on several fundamental principles that make it extremely efficient, 
flexible and affordable. Let's look at each of them in more detail with examples and 
comparisons. 

 

1. Scalability 

Scalability is the ability of cloud platforms to adapt to changes in load. Imagine a restaurant that 
can expand the number of tables during lunch or reduce them during quiet hours. The cloud 
works similarly: if the business needs additional resources, they are automatically added. When 
demand decreases, resources are freed up again. 

Example: 

●​ The online store may use additional servers during Black Friday to handle peak loads. 
After the sale ends, these servers are returned to the common pool, and the company 
only pays for the time used. 

Comparison: 

●​ Traditional model: You have to buy servers in advance, even if they will only be used a 
few days a year. 

●​ Cloud model: resources are added on demand, avoiding unnecessary costs. 
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2. Availability 

Accessibility means that users can access their data or applications from anywhere there is an 
internet connection. It's like electricity: it's available in your home, office or workplace if you're 
connected to the grid. 

Example: 

●​ The development team works on the project from different countries. Thanks to cloud 
platforms like Google Cloud or Microsoft Azure, they can collaborate on the same code 
in real time, regardless of location. 

Comparison: 

●​ Local servers: Each team member must be physically connected to the office network. 
●​ Cloud servers: access is possible from any device, including smartphones. 

 

3. Flexibility 

Cloud platforms allow you to easily change configurations or launch new services without 
waiting weeks for infrastructure setup. Imagine being able to change your car's engine to a more 
powerful one while traveling non-stop. 

Example: 

●​ The startup is launching a test version of the application. If a product becomes popular, 
the company can quickly add resources to serve more users. 

Comparison: 

●​ Traditional model: You need to buy new equipment, which can take several weeks. 
●​ Cloud model: scaling happens in minutes. 

 

4. Safety 

Security is a key benefit of cloud platforms. Just as a bank keeps your money behind secure 
walls and locks, the cloud ensures data protection through encryption, multi-level authentication, 
and constant monitoring. 

Example: 

●​ AWS uses data encryption in transit and at rest, and offers tools such as Identity and 
Access Management (IAM) to manage access. 
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Comparison: 

●​ On-premises servers: The company must provide security on its own, which requires a 
significant investment. 

●​ Cloud services: providers offer ready-made security solutions that meet international 
standards. 

 

5. Payment for use ("pay-as-you-go") 

This principle means that users only pay for the resources they actually use. It's like using a taxi: 
you pay for the ride, not the whole car. 

Example: 

●​ The startup uses Google Cloud to host the app. During the launch of the project, costs 
are minimal, and with the growth of the number of users, only the costs of the necessary 
resources increase. 

Comparison: 

●​ Traditional model: Buying equipment requires high initial costs, even if the resources are 
not used. 

●​ Cloud model: you pay only for the capacity used. 

 

6. Innovation and automation 

Cloud platforms not only offer infrastructure, but also provide tools for process automation, data 
analysis, and AI implementation. It's similar to how a smart thermostat in your home regulates 
the temperature by itself. 

Example: 

●​ Using AWS Lambda to automatically run code without having to manage servers. 
●​ Google BigQuery allows you to analyze huge amounts of data in real time, which helps 

you make faster business decisions. 

Comparison: 

●​ Traditional model: A lot of routine work has to be done manually. 
●​ Cloud model: automation of processes saves time and effort. 
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Understanding these principles helps to better understand why cloud computing has become 
such an important part of today's business and why companies are actively moving to cloud 
solutions. Each of these principles provides companies with opportunities that did not exist 
before, opening the door to more efficient and innovative resource management. 

Types of clouds: public, private, hybrid 

Different types of clouds offer unique approaches to data storage and processing. Let's imagine 
them as different types of transport: 

1.​ Public cloud is public transport: 
○​ Resources are provided by a provider (AWS, Azure, GCP) and are available to 

many users. 
○​ They are ideal for small companies, startups that want to minimize costs. 
○​ Example: Google Drive, Dropbox. 

2.​ Private cloud is your personal car: 
○​ All resources are dedicated to one organization only, ensuring a higher level of 

security. 
○​ It is used by banks, hospitals, and large corporations for critical processes. 

3.​ Hybrid cloud is a taxi: 
○​ It combines elements of public and private cloud, providing a balance between 

cost and privacy. 
○​ For example, a private cloud is used to store customer data, and a public cloud is 

used to test applications. 

Service models: IaaS, PaaS, SaaS 

Cloud services provide three main models, each of which solves different tasks: 

1.​ IaaS (Infrastructure as a Service) 
○​ Imagine that you rent a kitchen in a restaurant. You get the equipment, but you 

do the cooking yourself. 
○​ Example: AWS EC2, Google Compute Engine. 

2.​ PaaS (Platform as a Service) 
○​ It's like ordering food at a restaurant where the chef cooks for you. You only 

indicate what is needed. 
○​ Platforms like Azure App Service allow you to focus on application development, 

leaving the entire infrastructure out of the picture. 
3.​ SaaS (Software as a Service) 

○​ It's like a ready meal that you can order through a delivery app. Everything is set 
up, you just use it. 

○​ Example: Gmail, Salesforce. 
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4. Features of testing in the cloud 

Testing in cloud environments opens up new opportunities for quality assurance, but also brings 
challenges. With their unique characteristics of scalability, dynamism, and availability, cloud 
platforms are changing the way we approach software testing. Let's consider in detail the main 
features of testing in the cloud. 

 

1. Dynamic environments: adaptation to changes 

The dynamism of cloud platforms allows you to create, modify and destroy test environments as 
needed. It's similar to how in a hotel you can reserve a room for a few days and then vacate it 
when it's no longer needed. 

Features: 

●​ A test environment can be set up automatically using tools like Terraform or Ansible. 
●​ The cloud allows you to create isolated environments for each test scenario, which 

reduces the risk of one test affecting others. 

Example: The company is developing a mobile application for a global audience. Thanks to the 
cloud, it can quickly create test environments in different regions, such as the US, Europe or 
Asia, verifying localization and compliance with regional requirements. 

Comparison: 

●​ Traditional approach: it may take several days or weeks to create a test environment 
on physical servers. 

●​ Cloud: the environment is set up in minutes and removed after testing is complete. 

 

2. Scalability and performance: stress testing 

One of the biggest advantages of the cloud is the ability to scale resources as needed. This 
allows you to test how the application performs under heavy load or during peak periods. 

Features: 

●​ Cloud platforms like AWS Auto Scaling automatically add resources if the load 
increases. 

●​ Performance tests help identify bottlenecks that can cause delays or crashes. 

Example: The online store is testing its platform ahead of Black Friday. Thanks to the cloud, the 
company simulates a scenario where millions of users work simultaneously. This allows you to 
check the stability of the system and find potential problems. 
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Comparison: 

●​ Traditional approach: peak load testing requires expensive equipment that is used only 
a few times a year. 

●​ Cloud: resources are provided temporarily and the company only pays for their use. 

 

3. Security and compliance: data protection 

Cloud environments have built-in security mechanisms, but testers must ensure that 
applications comply with international security standards such as GDPR, HIPAA or PCI DSS. 

Features: 

●​ Cloud providers offer security monitoring and access management tools, such as AWS 
Identity and Access Management (IAM). 

●​ QA engineers test data transmission security, encryption and attack protection. 

Example: A medical company is testing an application that stores sensitive patient data. 
Thanks to the cloud, it verifies that the system complies with HIPAA standards and simulates 
attacks to reveal vulnerabilities. 

Comparison: 

●​ Traditional approach: security often depends on an internal IT team, which can be 
ineffective. 

●​ Cloud: providers offer ready-made security solutions that save time and resources. 

 

4. Speed ​​of deployment and convenience of CI/CD 

Cloud platforms integrate with CI/CD (continuous integration and deployment) processes, 
allowing QA teams to automate testing and implement changes quickly. 

Features: 

●​ Tests are run automatically after each code update, which minimizes the risk of 
introducing errors. 

●​ Tools like Jenkins, GitLab CI, Azure DevOps provide easy integration of cloud resources. 

Example: The fintech company is rolling out updates to its app every week. Thanks to the 
cloud, tests automatically validate each release, reducing time to market. 

Comparison: 
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●​ Traditional approach: updates go through a long testing cycle. 
●​ Cloud: allows you to test several versions of the application in parallel, saving time. 

 

5. Geographic testing: localization and availability 

Cloud platforms allow you to simulate environments in different parts of the world, which is 
important for testing localization and availability. 

Features: 

●​ Performance and availability testing in different regions. 
●​ Localization check, interface adaptation for different languages ​​and cultures. 

Example: The mobile game is being tested in the US, Japan and India markets. The QA team 
simulates different regional scenarios, including different internet speeds and language 
adaptations. 

Comparison: 

●​ Traditional approach: testing on regional servers can be costly. 
●​ Cloud: allows you to easily create environments for any geographic location. 

 

Cloud testing is a tool that combines flexibility, efficiency and high quality. These features make 
cloud platforms indispensable for modern QA, allowing companies to stay competitive and 
innovate faster than ever. 

5. Choosing a platform for testing 

When it comes to testing in cloud environments, choosing the right platform is like choosing 
tools for a large project. Each cloud platform has its own unique features, benefits, and 
limitations. Let's take a look at the three biggest players in the market — AWS, Azure and GCP 
— and understand how they fit different testing needs. 

 

1. AWS (Amazon Web Services): power and versatility 

AWS is a pioneer in the world of cloud computing. It offers more than 200 services that cover 
almost all aspects of application development, testing and deployment. 

 

 

13 



 

Features of AWS for testing: 

●​ AWS Device Farm: allows you to test mobile and web applications on real devices in the 
cloud. This is especially useful for checking compatibility across different phone models 
and browsers. 

●​ Amazon CloudWatch: a tool for monitoring application performance and collecting logs. 
●​ AWS Lambda: serverless features that can be used to automate tests without the need 

to manage servers. 

Example of use: A fintech company is launching a new mobile application for the international 
market. Using AWS Device Farm, the QA team tests the app on hundreds of devices, including 
older phone models, to ensure compatibility. 

Advantages: 

●​ A wide selection of testing tools. 
●​ High scalability, which allows you to quickly increase or decrease resources. 
●​ Geographically distributed data centers provide testing from different regions. 

Limitation: 

●​ Complex price structure. It can be difficult for newcomers to understand exactly what is 
being billed for. 

 

2. Azure (Microsoft Azure): integration for corporations 

Azure is an ideal choice for organizations that already use the Microsoft ecosystem. It provides 
powerful tools for CI/CD, test management, and integration with other Microsoft products. 

Features of Azure for testing: 

●​ Azure DevOps Test Plans: a tool for creating, managing and executing test scenarios. 
Integrates with Azure Pipelines to automate processes. 

●​ Azure Monitor: an application monitoring platform that allows you to monitor 
performance and find problems in real time. 

●​ Virtual Machines: the ability to create isolated test environments with the necessary 
configuration. 

Example of use: A healthcare corporation uses Azure DevOps to manage the testing of its 
application. Integration with Office 365 allows the QA team to share reports and documentation 
directly within Teams. 

Advantages: 

●​ Perfect integration with Microsoft products. 
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●​ Convenience for large corporations that already use Office 365 or Active Directory. 
●​ Powerful tools for DevOps and CI/CD. 

Limitation: 

●​ Fewer regional data centers compared to AWS. 
●​ More complex integration with tools outside the Microsoft ecosystem. 

 

3. GCP (Google Cloud Platform): innovation and analytics 

GCP is the choice for companies that need innovative solutions for data analysis and machine 
learning. Thanks to its unique services, GCP is suitable for testing applications that work with 
large volumes of data. 

Features of GCP for testing: 

●​ BigQuery: an analytical tool for working with big data. Allows analysis of test results in 
real time. 

●​ Google Kubernetes Engine (GKE): orchestrating containers to create dynamic 
environments. 

●​ Cloud Build: a service for automating the processes of building, testing and deploying 
applications. 

Example of use: A startup working on a market analysis application uses BigQuery to analyze 
test results. This allows you to quickly find anomalies in large volumes of data. 

Advantages: 

●​ Powerful tools for big data processing and machine learning. 
●​ Simple interface, understandable for beginners. 
●​ Flexible options for test automation. 

Limitation: 

●​ A smaller set of services compared to AWS and Azure. 
●​ May be less convenient for organizations that do not work with big data. 

 

How to choose the right platform? 

Choosing a testing platform depends on several key factors: 

1.​ Size and type of your business: AWS is suitable for any scale, while GCP is better for 
analytical tasks and Azure for enterprise needs. 
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2.​ Your testing requirements: if you need to test apps on mobile devices, AWS Device 
Farm is a great choice. For integration with Microsoft products, the best option would be 
Azure. 

3.​ Budget: consider each platform's pricing model. For example, GCP offers simpler and 
more straightforward pricing, while AWS may seem more expensive. 

 

Сonclusion 

AWS, Azure, and GCP are three giants that offer unique cloud testing solutions. Each platform 
has its strengths, and the choice depends on your needs, budget, and existing ecosystem. For 
startups and small businesses, GCP may be a more affordable option. Azure is more suitable 
for corporations with Microsoft products. And for large-scale projects, AWS will be the universal 
choice. 
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Part 2: Preparing for testing in the cloud 

6. Setting up the test environment 

Before you start testing in the cloud, you need to properly configure the environment to meet 
your requirements. This is not just a technical step, but the foundation for successful testing that 
ensures accuracy, repeatability, and scalability. Think of it like building a city: you decide where 
the roads, houses and infrastructure will be. In the cloud, this can be realized thanks to modern 
technologies such as VPCs, virtual machines (VMs) and containers. 

 

Creation of isolated environments 

Isolated environments provide a safe and stable place for testing. This reduces the risk of one 
test affecting others and allows you to simulate different configurations without affecting the 
underlying infrastructure. 

 

1. Virtual Private Cloud (VPC): a private environment in the cloud 

A VPC is a segmented part of the cloud that operates as a private network. Think of it as your 
own private hotel room where you can host your resources and control who has access. 

Features: 

●​ You can create your own subnets, configure firewall rules, and restrict access to the 
environment. 

●​ Ideal for testing applications that require high security or integration with other services. 

Example: A financial company creates a VPC to test its banking platform. All databases and 
applications are located on this private network to ensure security and privacy. 

Comparison: 

●​ Local networks: setup is more complicated and requires special equipment. 
●​ VPC in the cloud: easy setup and integration, accessible from anywhere. 

 

2. Virtual Machines (VM): isolation of resources 

VM is an ideal tool for creating test environments with different configurations. Imagine that you 
rent apartments for different purposes: one can be an office, the other - a residence. 
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Features: 

●​ You can create environments with different operating systems (Windows, Linux, 
MacOS). 

●​ Suitable for testing applications that work in specific environments. 

Example: The company tests the web application on different browsers and operating systems. 
They create multiple VMs, each with a unique configuration for such tests. 

Comparison: 

●​ Physical servers: more costs and limitations in changing configurations. 
●​ VM: quick creation and adaptation to needs. 

 

3. Docker containers: lightness and flexibility 

Docker containers are essentially a lightweight alternative to VMs. Imagine that each container 
is a separate room in a high-rise building, where all rooms share the same infrastructure but are 
isolated from each other. 

Features: 

●​ Quickly create environments with given configurations. 
●​ Ease of portability: The container can be run on any server or local computer. 

Example: QA engineers test a microservice architecture where each service runs in a separate 
container. This allows you to test their interaction without having to run the entire application. 

Comparison: 

●​ VM: more resources, but also more setup time. 
●​ Containers: speed and lightness, but not suitable for all tasks. 

 

Infrastructure as Code (IaC): automation of settings 

IaC allows you to describe your infrastructure as code. It's like a blueprint for an architect: you 
create a blueprint, and the system automatically builds the infrastructure based on that 
blueprint. 
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1. Terraform: a cross-platform solution 

Terraform is a tool for building infrastructure in the cloud. It allows you to describe the 
environment in the form of a text file (HCL) and automatically create the necessary 
configuration. 

Features: 

●​ Supports multiple cloud platforms (AWS, Azure, GCP). 
●​ Tracks the health of the infrastructure, allowing for easy changes. 

Example: The team creates a test environment for the mobile application. They write a 
Terraform script that automatically creates a VM, database, and load balancer. 

Comparison: 

●​ Manual setting: time-consuming and error-prone. 
●​ IaC з Terraform: automation and precision. 

 

2. Ansible: automation of configurations 

Ansible is a tool for managing server configurations and automating routine tasks. Imagine that 
this is a chef who follows a recipe and prepares dishes exactly according to the instructions. 

Features: 

●​ Easy to use thanks to YAML files. 
●​ Suitable for deploying applications and configuring servers. 

Example: The QA team uses Ansible to automatically install the required software (e.g. 
browsers, libraries) on all test servers. 

Comparison: 

●​ Without automation: configuring each server manually is time consuming. 
●​ Ansible: all servers are ready to work in a few minutes. 

 

Conclusion 

Setting up a test environment in the cloud is the foundation for successful testing. With isolated 
environments like VPCs, VMs, and Docker containers, QA teams gain flexibility and security. 
Using Infrastructure as Code with Terraform and Ansible tools adds automation, reducing time 
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and risk of errors. These technologies allow testers and developers to focus on the main thing - 
ensuring the quality of the product. 

7. Management of test data in the cloud 

Imagine that data is your personal belongings, and the cloud is a huge warehouse with many 
rooms and safes. You want to make sure that your stuff is not only stored safely, but that it's only 
accessible to those you trust. Managing test data in the cloud is both an art and a science, 
requiring both technical precision and attention to detail. 

 

Encryption: Your digital lock 

Encryption is like a secret code that turns your data into a set of unreadable characters. Even if 
an attacker gets access to your data, without the encryption key, it will remain useless to him. 

Features: 

●​ Data is encrypted both during storage (at rest) and during transmission (in transit). 
●​ Cloud providers such as AWS, Azure, and GCP offer built-in encryption mechanisms. 

Example: The company is testing a financial application that stores customers' credit card 
numbers. Using AWS S3, the team enables automatic encryption so that data is protected even 
in the event of a leak. 

Analogy: Encryption is like a safe with a combination lock. Even if the safe falls into the wrong 
hands, it will remain inaccessible without the code. 

 

Access Management (IAM): Who has the keys to your data 

Imagine that you manage a hotel with hundreds of rooms. Each guest has access only to his 
room, and this access is controlled by keys issued at reception. In the cloud, it performs the role 
of "reception". Identity and Access Management (IAM). 

Features: 

●​ IAM allows you to configure who can do what with your data. 
●​ You can create access policies that restrict or grant read, write, delete, and more. 

Example: The QA team tests the application and uses S3 to store the test data. An 
administrator creates an IAM policy that allows only team members to access data and also 
prohibits file modification to avoid errors. 
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Analogy: IAM is like an electronic key system in a hotel. You decide who can enter which room 
and what they can do inside. 

 

Use of data management services 

1. Amazon S3: Cloud storage for all your files 

Amazon S3 (Simple Storage Service) is like a big organizer where each file is stored as an 
"object" in "buckets". It is a versatile tool for storing test data, from logs to database snapshots. 

Features: 

●​ Allows you to store an unlimited amount of data. 
●​ Supports encryption and access control. 
●​ Integrates with other AWS services, such as Lambda or CloudWatch. 

Example: An e-commerce company stores customer order data in S3 to test the speed and 
accuracy of information retrieval. To protect data, the command enables the AES-256 
encryption policy. 

 

2. DynamoDB: flexible databases for testing 

DynamoDB is a NoSQL database that allows you to store structured data for high-load 
applications. Think of it as a huge table where each row is a separate object and each column is 
its characteristic. 

Features: 

●​ Ideal for testing applications that require fast access to data. 
●​ Scales automatically, depending on the load. 
●​ Integrates with analytical tools for analyzing test results. 

Example: The food delivery mobile application is tested in various scenarios: high volume of 
orders, restaurant search, etc. The QA team uses DynamoDB to quickly store and search this 
data. 

 

3. BigQuery: analysis of test data at the scale of big data 

Google BigQuery is a tool for real-time analysis of large volumes of data. Think of it as an 
analytics lab where you can process data at breakneck speed. 
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Features: 

●​ Suitable for analyzing test results and finding anomalies in large data sets. 
●​ Integrates with other Google Cloud services, such as Data Studio. 
●​ Supports SQL queries for data analysis. 

Example: The QA team analyzes the automated test results stored in BigQuery. Using SQL 
queries, they quickly find errors in the operation of the application related to certain scenarios. 

 

Conclusion 

Managing test data in the cloud is a combination of security, control and efficiency. Encryption 
ensures that your data remains confidential, even if it ends up in the wrong hands. IAM ensures 
that only those who have the right to access data will have access to it. And tools such as 
Amazon S3, DynamoDB and BigQuery help store, manage and analyze test data with maximum 
comfort. 

For QA professionals and developers, the right cloud data management strategy can be a 
critical factor in ensuring software quality. The cloud is not just an infrastructure, but a tool that 
enables the implementation of the most ambitious plans for testing and analysis. 

8. Automation of processes in the cloud 

Imagine a production conveyor in a modern factory, where every stage — from receiving raw 
materials to packaging finished products — is automated. You press a button and the process 
starts: parts are connected, painted, tested, and the result is a perfectly assembled product. In 
the world of software, the "factory" is the cloud, and the pipeline is the Continuous Integration 
and Continuous Delivery (CI/CD) processes. 

Automation in the cloud enables teams of developers and testers to build, test and deploy 
software faster, more efficiently and at lower costs. Let's take a look at how this process works, 
why it's important, and how to integrate automated tests into your DevOps processes. 

 

CI/CD in the cloud: lifecycle without delays 

Continuous Integration (CI) and Continuous Delivery (CD) are the foundation of automation in 
modern software development. 

●​ CI is a process in which developers regularly integrate changes into a shared code 
repository. Think of it as a communal kitchen where everyone adds their own ingredients 
to a common recipe. If someone brings in spoiled food, the system automatically alerts 
so that the problem is resolved. 
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●​ CD is the delivery of the finished product to the end user. Think of a courier delivering a 
freshly prepared meal from the chef to the customer. 

A key element of this process are tools that ensure smooth operations. Among the most popular 
— Jenkins, GitLab CI/CD and Azure Pipelines. 

 

Jenkins: the universal soldier of automation 

Jenkins is one of the first CI/CD tools to become a standard in the DevOps world. It can be 
thought of as a multipurpose food processor: it can cut, blend, mince and even bake if set up 
correctly. 

Why is Jenkins running in the cloud? 

●​ Flexibility: Jenkins supports thousands of plugins, allowing you to adapt it to any 
project. For example, integration with Docker to create containers or with AWS Lambda 
to run serverless functions. 

●​ Scalability: In a cloud environment, Jenkins can be deployed as a master-node 
architecture, where a master server coordinates the work of several agents. 

Example: The team automates tests for a web application. Jenkins runs tests every time a 
developer adds new code to the GitHub repository. In case of errors, the team receives an 
immediate report, allowing them to quickly address the issue. 

 

GitLab CI/CD: seamless integration 

GitLab CI/CD is a tool that is built directly into the GitLab ecosystem. Think of it as a Swiss Army 
multi-tool: one tool for all needs. 

Features of GitLab CI/CD: 

●​ All stages — from repository management to deployment — are integrated into a single 
platform. 

●​ Support for YAML configurations allows you to describe CI/CD processes in a simple 
and understandable format. 

Example: Mobile app development startup uses GitLab CI/CD for automation. Each code 
commit triggers testing with Selenium in Docker containers, after which the application is 
automatically published to the test environment. 
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Azure Pipelines: integration into the corporate ecosystem 

Azure Pipelines is a part of Azure DevOps, perfectly suited for companies already using the 
Microsoft ecosystem. It acts as an automated build pipeline that works seamlessly in an 
organization where every component is interconnected. 

Advantages of Azure Pipelines: 

●​ Support for many programming languages ​​and platforms. For example, you can test an 
iOS app and deploy it to Linux servers. 

●​ Integration with Azure DevOps allows you to combine test, code and CI/CD 
management in a single environment. 

Example: A healthcare corporation uses Azure Pipelines for testing and deploying applications. 
Each update goes through automated security tests that ensure compliance with HIPAA 
standards. 

 

How to integrate automated tests into DevOps processes 

Automated tests are key to DevOps success. They allow you to make sure that new changes do 
not lead to system failures. Think of it as a lie detector for your code: tests quickly uncover and 
flag problems. 

Stages of integration of automated tests: 

1.​ Writing tests: Create automated tests for different levels — from unit tests to integration 
and e2e (end-to-end) tests.​
Example: Use Selenium to test the core functionality of your web application. 

2.​ Adding tests to CI/CD: Include tests in your CI/CD pipeline.​
Example: In GitLab CI/CD, add the test script to the .gitlab-in.yml. 

3.​ Monitoring of results: Use reports to analyze test performance. Tools like Allure allow 
you to create detailed visualizations of the results. 

4.​ Compliance with standards: Automated tests should verify application compliance with 
requirements such as GDPR or PCI DSS.​
Example: Integrate security tests into Azure Pipelines to verify compliance. 

Allegory: cloud factory 

Imagine a factory where each part goes through several quality checks: scanning for defects, 
testing for durability, and verifying compliance with standards. Cloud-based CI/CD processes 
work the same way. Each new piece of code is checked by automated tests, and only after 
passing these tests does it make its way into the final product. This ensures that customers 
receive a stable, secure, and functional product. 
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Conclusion 

CI/CD in the cloud is not just automation; it’s a way to change the approach to development and 
testing. Using Jenkins, GitLab CI/CD, and Azure Pipelines allows for building a reliable process 
that quickly adapts to changes. Integrating automated tests into DevOps workflows ensures 
quality at every stage of development, enabling teams to focus on innovation rather than routine 
tasks. The cloud is the future of testing, and those who master these tools today will have a 
significant advantage tomorrow. 

 

​
​
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Part 3: Types of testing in the cloud environment 

The cloud environment opens up new opportunities for software testing. This is not just a 
transfer of old approaches to a new context, but a real revolution in how modern applications 
are tested. In this installment, we'll take an in-depth look at functional testing in the cloud, test 
automation for UI and APIs, and the use of tools like Selenium, Playwright, and Rest Assured. 

 

9. Functional testing: checking the basics 

Functional testing is the foundation on which you build trust in your product. Imagine that you 
are buying a new car. You expect the engine to run, the brakes to function, and the air 
conditioner to cool. Similarly, functional testing verifies that the application performs its basic 
functions. 

Features of functional testing in the cloud: 

●​ Ability to create dynamic environments for testing different configurations. 
●​ Parallel testing on different platforms and versions. 
●​ Testing integrations between services in the cloud environment. 

Example: The web application for online banking is tested for the functionality of authorization, 
fund transfers and statement generation. The cloud allows you to simultaneously test these 
functions for different banking clients. 

Allegory: Functional testing is like checking the key systems of the house: whether the 
electricity, water and heating are working. If these systems do not work, the rest of the effort is 
wasted. 

 

Automation of UI/API tests for cloud applications 

In a cloud environment, test automation becomes even more relevant. As the number of 
configurations, devices, and platforms grows, manual testing becomes too costly and 
time-consuming. Automation allows you to scale your efforts, increasing the quality and speed 
of testing. 

 

UI Test Automation 

UI (User Interface) tests check how the user interacts with the application. It's like a car test 
drive: you check how comfortable it is to drive, whether the interface is convenient, and whether 
all the buttons work. 
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Features of UI testing in the cloud: 

●​ Cross-device and cross-browser testing using cloud-based platforms such as 
BrowserStack or Sauce Labs. 

●​ Parallel execution of tests, which significantly reduces the time of verification. 

Example: The team uses Selenium to test the web application UI in different browsers 
(Chrome, Firefox, Safari). Thanks to cloud integration with BrowserStack, they test the app on 
20 different devices simultaneously. 

Analogy: Automating UI tests is like inspecting a hotel before it opens: you go through all the 
rooms, making sure the lights, water, and keys are working. 

 

API Test Automation 

API (Application Programming Interface) tests check whether your application interacts correctly 
with other services. It's like logistics: if suppliers don't deliver on time, the store has problems. 

Features of API Testing in the Cloud: 

●​ API performance and stability testing under heavy load. 
●​ Ease of automation with tools like Rest Assured or Postman. 

Example: The mobile application for ordering a taxi uses an API to retrieve information about 
cars. The QA team creates tests in Postman to test the API's response to requests for taxi 
availability, location, and arrival time. 

Analogy: API testing is like testing a delivery route: does the shipper reach the right place, or is 
the delivery time calculated correctly. 

 

Using Selenium, Playwright and Rest Assured in the cloud 

Modern automation tools greatly simplify testing in the cloud. They allow you to adapt to 
dynamic environments and scale processes. 

 

Selenium: the proven veteran 

Selenium is the most popular tool for automating UI testing. Imagine that it is your personal 
driver that can simulate user behavior: pressing buttons, typing and navigating pages. 
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Advantages of Selenium in the cloud: 

●​ Support for all popular browsers. 
●​ Easy integration with cloud platforms for testing in different environments. 

Example: The company automates tests for an online store. Selenium checks that adding items 
to the cart, placing an order, and sending messages to the user are working correctly. 

 

Playwright: the new standard 

Playwright is a modern test automation tool designed to work with multiple browsers in parallel. 

Features of Playwright: 

●​ Support for multi-session testing, which allows you to test multiple scenarios at the same 
time. 

●​ Flexible APIs for automating complex interactions with the UI. 

Example: The startup is testing the social network. Playwright allows you to simultaneously 
simulate the actions of hundreds of users, checking how the system reacts to high loads. 

 

Rest Assured: stress-free API testing  

Rest Assured is an API test automation tool that makes it easy to write tests for RESTful APIs. 

Features of Rest Assured: 

●​ Convenient syntax for creating queries and checking responses. 
●​ Integration with other automation tools. 

Example: The team is testing the API for the payment system. Rest Assured checks the 
correctness of transaction processing, request statuses and server responses. 

 

Conclusion 

Functional testing in the cloud environment is not just about checking the functionality of 
applications, but about creating a stable, scalable and efficient automation system. Using tools 
like Selenium, Playwright, and Rest Assured allows QA teams to focus on product quality while 
entrusting routine tasks to automation. The cloud makes it possible to scale these processes, 
saving time and resources, and helps ensure the high level of quality that today's users expect. 
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Performance and scalability testing 

Imagine that you have opened a new popular restaurant. At first, you serve multiple clients at 
the same time and everything works flawlessly. But what happens when the number of visitors 
doubles and then increases tenfold? Will the kitchen withstand the load? Will there be enough 
space for everyone? Similarly, in the world of software, there is a need to test the performance 
and scalability of applications, especially in a cloud environment. 

 

Why is this important? 

Performance and scalability are the foundations of stable application operation. If an application 
cannot handle a large volume of requests or its performance significantly decreases during peak 
loads, it can lead to the loss of customers and reputation. In the cloud, these aspects are 
especially important due to its dynamic nature and reliance on resource scaling. 

 

Performance Testing: how to test an application's endurance? 

Performance testing allows you to evaluate how the system performs under certain conditions. It 
answers the questions: How fast does the system respond, how many requests can it handle at 
once, and will it hold up under peak load? 

Performance scenarios 

1.​ Baseline testing: This is a basic test to determine how the system performs under 
normal conditions. For example, checking the speed of processing one request at a 
minimum load. 

2.​ Load testing: You gradually increase the number of requests to understand at what 
volume the system starts to slow down. 

3.​ Stress testing: It's like testing a restaurant during a rush of customers: you create 
conditions where the number of requests far exceeds the predicted rate to see if the 
system breaks down. 

4.​ Soak testing: You test how the system performs under a steady load over a long period 
of time. It's like a marathon: will you have enough strength to reach the finish line? 

 

Example: performance testing in the cloud 

The online store is preparing for Black Friday. Using tools like Apache JMeter or Gatling, the QA 
team simulates the simultaneous work of 100,000 users who add products to the cart, place 
orders and make payments. This helps identify bottlenecks in the system and optimize it before 
a heavy load. 
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10. Scalability Testing: readiness for growth 

Scalability is the system's ability to adapt to growing load by adding resources or optimizing their 
use. If performance shows how well the system is working now, then scalability answers the 
question: Can the system grow with the needs of the users? 

Components of scalability: 

1.​ Vertical Scalability: Increasing resources on a single server, such as adding more RAM 
or processing power. This approach improves the server's ability to handle more load, 
but it's limited by the maximum capacity of the server hardware. 

2.​ Horizontal Scalability: Adding new servers to the existing infrastructure. Instead of 
expanding a single kitchen, you open additional restaurants nearby. This approach 
allows for distributing the load across multiple servers, providing more flexibility and the 
ability to scale out as needed. 

 

Example: Testing scalability in the cloud 

A startup is launching a new streaming service. Using cloud platforms like AWS or GCP, the 
team tests scalability by adding new virtual machines in response to an increase in the number 
of users. For example, with AWS Auto Scaling, they simulate a scenario where the number of 
viewers grows from a thousand to a million and check whether the system adapts without 
failures. 

 

Performance and scalability testing tools 

Powerful tools are available in the cloud environment that make testing easier and more 
efficient: 

●​ Apache JMeter: One of the most popular tools for creating load scenarios. It can be 
used to test APIs, web applications, and databases. 

●​ Gatling: A high-performance performance testing tool, especially useful for developers 
due to its convenient syntax. 

●​ Locust: A tool that allows you to create test scripts in Python. Great for distributed 
testing in the cloud. 

●​ CloudWatch (AWS): Monitoring service for collecting metrics and logs in the cloud 
environment. 

●​ Google Cloud Monitoring: A tool for monitoring application performance in GCP. 
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Allegory: Like a restaurant during lunch hour 

Performance testing is a test of how quickly a chef can prepare a meal for one customer. 
Scalability testing is testing whether a restaurant can serve 200 customers at a time if you add 
more cooks and waiters. In a cloud environment, this is achieved by automatically adding 
servers and optimizing resources. 

 

Conclusion 

Performance and scalability testing is critical to ensuring reliable applications in the cloud. They 
allow you to understand how the system behaves under load and ensure its readiness for 
growth. Thanks to the powerful tools and capabilities of cloud platforms, QA teams can not only 
test, but also optimize the operation of systems, creating products that withstand any challenge. 

Using Apache JMeter and Gatling 

In the world of performance testing, Apache JMeter and Gatling are the two pillars that help 
QA teams assess the durability and scalability of applications. Think of them as two different 
types of machines in the gym: one that tests your endurance for long distances, the other that 
helps you work with heavy weights for rapid strength gains. Both tools have their own unique 
advantages and are suitable for different testing scenarios in a cloud environment. 

 

Apache JMeter: a universal tool for performance 

Apache JMeter is a powerful open source tool designed to simulate real application load. It is 
often called the "Swiss Army Knife" of performance testing due to its versatility. 

 

Key features of JMeter 

1.​ API testing: JMeter supports REST and SOAP requests, making it ideal for API 
performance testing. 

2.​ Compatibility with protocols: FTP, HTTP/HTTPS, JDBC, JMS, etc. It allows you to test 
web applications, databases and even integration systems. 

3.​ Scalability: JMeter can be run in a distributed environment to simulate load from 
different locations. 

4.​ Plugins: JMeter has a rich set of plugins that extend its functionality, for example, for 
integration with cloud platforms or visualization of results. 
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An example of using JMeter in the сloud 

The QA team wants to test how the hotel reservation management system handles concurrent 
requests from users. Using JMeter, they create a test scenario that simulates thousands of 
users simultaneously searching for rooms, adding reservations, and canceling reservations. 
Using JMeter's integration with AWS EC2, they run tests from multiple regions to simulate a real 
global load. 

 

Allegory 

Imagine a popular amusement park in peak season. JMeter is a tool that allows you to build a 
simulation of a crowd of visitors, testing whether everyone can access attractions, buy tickets 
and avoid traffic jams. 

 

Gatling: A high-performance tool for modern applications 

Gatling is another powerful open source tool focused on testing web applications and APIs. Its 
key feature is performance and usability for developers. 

 

Basic capabilities of Gatling 

1.​ High load support: By using an asynchronous architecture, Gatling can simulate tens of 
thousands of users with minimal hardware requirements. 

2.​ Convenient syntax: Gatling uses Scala for scripting, which provides high flexibility and 
expressiveness. 

3.​ Advanced analytics: Built-in reports provide detailed information about application 
performance, including average response time, error rate, and load distribution. 

4.​ Integration with DevOps: Gatling easily integrates with CI/CD systems such as Jenkins 
or GitLab CI/CD to automate testing. 

 

An example of using Gatling in the cloud 

The e-commerce platform launches a sale with a high expected load. The QA team uses 
Gatling to simulate 50,000 simultaneous users adding items to carts, placing orders, and 
making payments. Thanks to integration with Google Cloud Platform, tests are run on multiple 
virtual machines, allowing the team to evaluate the behavior of the platform during peak loads. 
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Allegory 

Gatling can be compared to fire training on a military range. It simulates a combat situation, 
allowing the team to understand how the system responds to a sudden and massive onslaught, 
testing each component for endurance. 

 

Comparison of JMeter and Gatling 

Parameter Apache JMeter Gatling 

Ease of use Simple for QA professionals Convenient for developers 

Productivity Suitable for medium loads Ideal for high loads 

Reports Detailed, with customization 
options 

Built-in interactive reports 

Integration Easily integrates with plugins Great integration with CI/CD 

Scenarios A simple GUI for creating tests More complex but more 
powerful scenarios 

 
 

Conclusion 

Apache JMeter and Gatling are two powerful tools that complement each other in the world of 
performance testing. JMeter is suitable for a wider range of protocols and simple scenarios, 
while Gatling provides high performance and precision in testing web applications and APIs. In 
a cloud environment, they can be used together to achieve maximum benefits, ensuring the 
quality, scalability, and stability of modern applications. 

Load testing for servers in AWS/GCP 

Load testing servers in the cloud, particularly on platforms like AWS (Amazon Web Services) 
and GCP (Google Cloud Platform), is critical to ensuring the stability and reliability of modern 
applications. This testing simulates real-world conditions when servers operate under heavy 
load, allowing you to assess their performance, resilience, and scalability. 

Imagine organizing a large concert. You need to ensure the stadium can accommodate 
thousands of spectators, each requiring seating, food, drinks, and access to facilities. Similarly, 
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load testing servers help determine whether your application can handle user traffic during peak 
loads. 

 

Why are AWS and GCP ideal for load testing? 

Both platforms offer tools and services that make load testing convenient, flexible and efficient: 

●​ AWS:​
AWS offers services such as Amazon EC2 (Elastic Compute Cloud) for creating virtual 
servers, AWS Auto Scaling for automatic scaling of resources, and CloudWatch for 
performance monitoring. 

●​ GCP:​
GCP has a Compute Engine to create virtual machines, Cloud Load Balancing to 
manage traffic, and Cloud Monitoring to collect performance metrics. 

 

Stages of load testing in AWS/GCP 

1. Test planning 

Before you start testing, you need to determine which metrics you want to measure: 

●​ Server response time under different load levels. 
●​ The maximum number of simultaneous requests that the server can handle. 
●​ Identification of bottlenecks in the system. 

Example:​
It is critical for an online store that the checkout page remains accessible, even if 50,000 users 
are on the site at the same time. 

 

2. Environment settings 

AWS and GCP allow you to create test environments that are as close as possible to 
production. 

●​ AWS EC2:​
You can create multiple virtual machines with different configurations (e.g.Intel or AMD 
processors, amount of RAM). 

●​ GCP Compute Engine:​
The platform allows you to run virtual machines in different regions and zone servers to 
evaluate their performance under different geographical conditions. 
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Example:​
The team creates a test environment in AWS with 5 EC2 instances, each configured to handle 
10,000 requests per minute. A similar configuration is created in GCP to compare the results. 

 

3. Use of load testing tools 

To simulate the load, tools are used that can integrate with cloud platforms: 

●​ Apache JMeter:​
A tool for creating load scenarios, for example, simultaneous addition of products to the 
cart by thousands of users. 

●​ Gatling:​
Used for testing large volumes of API requests in high-load applications. 

●​ Locust:​
A Python-enabled tool for creating distributed tests in the cloud. 

Example:​
The online education platform uses Apache JMeter to simulate 20,000 students watching video 
lectures simultaneously. Locust is added to test the database query API. 

 

4. Monitoring of results 

When testing servers in AWS/GCP, it is important to monitor key metrics: 

●​ AWS CloudWatch:​
Collects CPU, memory, disk, and network usage data on each EC2 instance. 

●​ GCP Cloud Monitoring:​
Shows query latencies, error rates, and resource usage for Compute Engine. 

Example:​
Monitoring in AWS showed that the API response delay increases after 70% CPU usage on the 
instance. This indicates the need for code optimization. 

 

5. Analysis and optimization 

After testing is completed, the results are analyzed to identify bottlenecks and take measures to 
eliminate them: 

●​ Optimization of queries to the database. 
●​ Using caching to reduce the load on servers. 
●​ Auto Scaling settings for dynamically increasing resources during peak loads. 
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Example:​
Test results indicated slow servers when processing images. The team adds Amazon S3 for 
image storage, reducing the load on servers. 

 

Allegory: organizing a music festival 

Imagine that you are organizing a music festival. You need to ensure that every attendee can 
enter the venue, buy food, visit the concert zone, and access all services without delays. Load 
testing in AWS and GCP is like a rehearsal for the festival, allowing you to identify potential 
issues in advance: are there enough entrances, are there sufficient resources for the food 
stands, and will the stage withstand a large crowd? 

 

Conclusion 

Load testing of servers in AWS and GCP allows QA and DevOps teams not only to evaluate the 
performance of applications, but also to prepare them to work in the most difficult environments. 
Tools such as Apache JMeter, Gatling and Locust, combined with the capabilities of cloud 
platforms, create an ideal environment for testing. With this approach, you ensure a stable 
operation of the system that can withstand any load, from a Black Friday sale to a million traffic 
of a popular application. 

11. Security testing 

Imagine that you are building a modern fortress to defend against enemies. It has thick walls, 
secure gates, watchtowers and traps for uninvited guests. However, before opening the fortress 
to the inhabitants, you invite a team of experts who try to find vulnerabilities: can you bypass the 
walls, blow up the gates or go through an invisible underground passage? In the world of 
software, such a "fortress" is your application, and the process of verifying it is called security 
testing. 

Security testing is a practice that helps identify system vulnerabilities, protect user data, and 
ensure compliance with security standards. In a cloud environment, where applications operate 
in an open and dynamic infrastructure, security becomes even more relevant. 

The cloud is a huge city with many buildings (your servers), streets (networks), and residents 
(users). Your job as a tester is to make sure that no one can illegally enter these buildings, steal 
anything of value, or harm other residents. 

Cloud security testing starts with understanding potential threats. Hackers can find ways to gain 
access to your servers through API vulnerabilities, exploit weaknesses in your network 
architecture, or steal data that is passed between users and your application. Testers, like 
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SWAT teams, must think like attackers to find and eliminate these threats before they are used 
in actual attacks. 

The security testing process is like solving a complex puzzle. For example, hackers can try to 
access a database through SQL injection by injecting malicious code into queries. It's up to you 
to check whether your app is capable of blocking such attempts. This is similar to installing 
filters in the water supply system so that pollution does not reach consumers. 

One of the most common approaches in security testing is penetration testing (pentesting). 
Imagine hiring a group of professional "hackers" who try to breach your application. Their task is 
to find all possible ways to bypass the security system. For example, in a cloud environment, 
they might check whether the access permissions to S3 buckets in AWS are correctly 
configured. If these buckets are accessible to all internet users, confidential information could be 
at risk. 

Encryption plays an important role in security testing. It is like a safe with a digital code in which 
all valuable data is stored. You should check that state-of-the-art encryption algorithms such as 
AES-256 are used to store data in the cloud, and ensure that the transmission of this data over 
the network is secured using SSL/TLS protocols. 

Another critically important aspect is access control. Imagine that your application is a 
multi-story office center, and only employees with the appropriate keys can access certain 
floors. In the cloud, this function is performed by IAM (Identity and Access Management) 
systems. Security testing involves verifying that access policies are configured correctly and that 
there are no cases of granting redundant rights that could be used to compromise the system. 

Cloud platforms like AWS, Azure, and GCP provide tools to enhance security, but testers must 
use them appropriately. For instance, AWS offers GuardDuty, which monitors suspicious 
activity in your cloud infrastructure, and Inspector, which checks for vulnerabilities in server 
configurations. In GCP, there is Cloud Security Scanner, which automatically scans your 
applications for common threats, such as XSS (cross-site scripting) or the use of insecure 
libraries. 

Security testing also involves compliance with standards and regulations. Imagine your system 
operates like a bank, where every transaction must meet strict requirements. Standards such as 
GDPR (General Data Protection Regulation) or PCI DSS (Payment Card Industry Data Security 
Standard) set clear rules for security that need to be verified. For example, if your application 
processes payments, you must ensure that all transactions are encrypted and access to card 
data is strictly limited. 

The final stage of security testing is generating reports that help development teams understand 
vulnerabilities and implement appropriate fixes. These reports are like an X-ray for your 
application, revealing all the weak points in the system. 
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Security testing is not a one-time task but an ongoing process. Threats evolve, as do defense 
methods. Therefore, testers must remain vigilant, regularly assessing their systems to ensure 
user safety and data protection. 

In a cloud environment, security testing becomes an integral part of software development and 
maintenance. Like a fortress defender, you must ensure all gates are locked, walls are strong, 
and any potential vulnerabilities are identified and resolved before anyone attempts to exploit 
them. 

Standard approaches (OWASP, Penetration Testing) 

Imagine that you are the captain of a ship that must sail to a distant port through dangerous 
waters. These waters have underwater reefs invisible to the naked eye, pirates hunting for 
treasure, and unexpected storms that can throw you off course. You use nautical charts, test 
your ship for storm resistance, and look for possible weak spots in your ship to navigate your 
way safely. In the world of cloud applications, this process involves using standard security 
testing approaches such as OWASP and Penetration Testing. 

 

OWASP: a map for securing your applications 

OWASP (Open Web Application Security Project) is a kind of navigator in the world of 
application security. This organization creates standards and guidelines for testing, helping 
teams avoid the most common mistakes. OWASP's most famous product is the list OWASP 
Top 10, which describes the most critical web application security threats. 

 

OWASP Top 10: key insights for application security 

Think of the OWASP Top 10 as a checklist for checking your fortress for reliability: 

●​ SQL injection: SSomeone attempts to sneak into your system through a hidden tunnel 
by injecting malicious code into database queries. 

●​ XSS (Cross-Site Scripting): Imagine enemies leaving traps in your messages that 
activate when opened. 

●​ Insecure session management: It’s like leaving your house keys under the doormat — 
anyone could use them. 

Each item on the OWASP list explains how to identify and prevent specific threats. For example, 
to avoid SQL injections, you should use prepared statements and avoid dynamic SQL. To 
protect against XSS, implement input validation filters and use specialized libraries to sanitize 
content. 
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How to use OWASP in the cloud 

The OWASP Top 10 becomes especially important in a cloud environment where applications 
are exposed to a variety of users and integrations. For example, when using Amazon S3 or 
Google Cloud Storage, you need to make sure that access to objects is configured correctly and 
that sensitive data does not become visible to everyone. 

A team of testers can use OWASP tools such as OWASP ZAP (Zed Attack Proxy), to scan 
web applications. ZAP is like a digital detector for finding traps in a fortress. It automatically 
analyzes the application, detects vulnerabilities and generates reports that help teams fix the 
problems they find. 

 

Penetration Testing: attack simulation 

If OWASP is a set of rules and recommendations, Penetration Testing (pentesting) is a practice 
that turns theory into reality. Imagine that you hire a team of experienced professionals who play 
the role of pirates, trying to break into your ship. Their job is to find all the weak spots in your 
system, show you how to exploit them, and help you fix them. 

 

How pentesting works 

Pentesting consists of several stages: 

1.​ Reconnaissance: Testers gather information about the application, study the 
architecture, integrations and publicly available data. This stage is like a spy mission, 
analyzing every aspect of your system. 

2.​ Vulnerability Identification: They check the application for known issues, such as weak 
passwords, misconfigured access permissions, or outdated software. 

3.​ Exploitation: Experts attempt to exploit identified vulnerabilities to gain access to data, 
escalate privileges, or disrupt system functionality. 

4.​ Analysis and Reporting: After testing, the team provides a detailed report with 
recommendations to address the issues. 

 

An example of pentesting in the cloud 

A company uses AWS to host its CRM application. Pentesting experts verify whether the S3 
buckets containing client data are accessible to all internet users. During testing, they discover 
that the configuration allows external parties to download sensitive information. The company 
resolves this issue by implementing IAM access policies and enabling data encryption. 
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Allegory: securing a castle 

OWASP and Penetration Testing work together as a defense system for your castle. OWASP is 
the architect designing strong walls and installing high gates, while Penetration Testing is a 
role-playing game where someone attempts to breach your defenses. This combined approach 
ensures your data and applications remain secure against threats. 

 

Conclusion 

OWASP and Pentesting are two critical approaches to security testing that complement each 
other. Following OWASP guidelines helps prevent common mistakes, while pentesting assesses 
your system's real-world resilience to attacks. Together, they create a comprehensive security 
strategy to protect your applications in the cloud against a wide range of threats. In the cloud 
world, where security is paramount, these methods serve as your best defense. 

Tools for checking security in the cloud (Burp Suite, Cloud Security 
Scanner) 

Imagine your app is a popular nightclub in a big city. Every night, hundreds of visitors walk 
through its doors. Your job is to ensure that the club is safe: checking if the fire exits are 
functional, if there are any vulnerabilities in the building's structure, and ensuring that no one is 
sneaking in without permission. In the world of cloud technologies, the role of these "security 
guards" is played by security testing tools such as Burp Suite and Cloud Security Scanner. 
These tools help identify weaknesses in your app, protect sensitive data, and prevent 
unauthorized access, just like a security system ensures the nightclub remains safe and secure 
for all its guests. 

 

Burp Suite: universal "guardian scanner" 

Burp Suite is a tool that can be compared to a club's security system, checking every visitor, 
their personal belongings, and even hidden pockets in their clothes. It is a powerful scanner for 
finding vulnerabilities in web applications, helping to identify issues that might go unnoticed by 
other tools. 

Imagine your application is a popular flight booking website. People visit, enter their information, 
make payments, and receive booking confirmations. If someone tries to intercept their data or 
alter the ticket price during the transaction, Burp Suite will immediately detect it. 

Burp Suite consists of several components, each performing its role: 

●​ Intruder: Like a metal detector at the entrance, it simulates attacks on your application 
to find weak spots. 
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●​ Scanner: Scans your application for common vulnerabilities, such as SQL injections or 
XSS. 

●​ Repeater: Checks if a malicious request can be replayed to assess the risk of repeated 
attacks. 

Example use case: The QA team is testing an e-commerce web application. They use Burp 
Suite to check the payment form, specifically whether the transaction amount can be modified 
before being sent to the server. The scanner detects that the request can be modified, allowing 
customers to obtain products for $0. This vulnerability is fixed before the release. 

 

Cloud Security Scanner: aerial surveillance in the cloud 

Cloud Security Scanner is a tool from Google Cloud Platform that acts like a drone with a 
camera, inspecting your entire club from above. It automatically scans your cloud applications 
for common threats, helping quickly detect issues in a scalable infrastructure. 

If your application runs in the cloud, it may be exposed to attacks due to weak security settings 
or outdated libraries. Cloud Security Scanner, like a patrol drone, checks every corner of your 
cloud infrastructure: 

●​ Detects open ports that should not be accessible. 
●​ Analyzes if there are vulnerabilities in the application code, such as potential SQL 

injection. 
●​ Check libraries used in your application for known vulnerabilities. 

Example use case: Developers have created a cloud application for project management. 
Cloud Security Scanner analyzes the app and finds that one of the image processing libraries 
has a known vulnerability. The tool generates a report, allowing the team to quickly update the 
library and prevent potential attacks. 

 

Allegory: security of a modern online club 

Burp Suite can be compared to scanners and security guards at the entrance to a club, which 
check every visitor and keep out those who do not have the right to enter. The Cloud Security 
Scanner is a patrol drone that inspects a building from above, checking that all doors are 
closed, fire extinguishers are in place, and there is no structural damage. 
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Why are these tools important? 

Tools like Burp Suite and Cloud Security Scanner provide multi-layered checks for your 
application. Burp Suite deeply analyzes requests, responses, and the app's interaction with 
users, while Cloud Security Scanner surveys the infrastructure on a larger scale. Together, they 
work like two sides of the same shield, providing comprehensive protection for your cloud 
applications. 

 

Conclusion 

In a world where applications are constantly exposed to threats, security testing tools like Burp 
Suite and Cloud Security Scanner become your best allies. They help find and fix vulnerabilities 
before they become problems for your users. By using these tools, you build a strong foundation 
for security, ensuring stable and reliable operation of your cloud services. In the digital club that 
is your application, these tools guarantee that every visitor feels safe. 

12. Data testing 

Imagine a complex transportation hub where hundreds of shipments go through multiple 
inspections, sorting and delivery to their final destinations every day. If something goes wrong — 
a lost container, misrouting, or damaged cargo — it can have serious consequences. Similarly, 
in the IT world, data is "cargo" that moves through systems, is processed, and used to make 
decisions. Data testing is the process of verifying that each "container" of data is delivered in the 
right state, to the right place, and on time. 

Data is the foundation of many cloud applications. They are used for analytics, recommender 
systems, financial transactions, medical records, etc. An error in data can lead to serious 
consequences: from wrong business decisions to financial losses and loss of user trust. 
Therefore, data testing is not just a technical process, but a critically important component of 
ensuring the quality of modern applications. 

 

Why is data testing key in сloud environments? 

In a cloud environment, the volume and complexity of data grow exponentially. Data is stored in 
cloud storage, transmitted via API, processed in large clusters and analyzed in real time. This 
process can be compared to a large factory, where raw materials (raw data) are transformed 
into a finished product (analytical information or reports). If an error occurs at any stage, the 
final product will be unusable. 
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Data testing task 

Data testing involves checking three key aspects: 

1.​ Validity: Does the data meet the requirements and business logic? For example, if the 
date is in MM/DD/YYYY format, it cannot be "13/32/2024". 

2.​ Integrity: Is data lost during transmission or processing? For example, checking that all 
records from database A have been successfully moved to database B. 

3.​ Processing: Are algorithms and data processing processes working correctly? For 
example, whether the analytical system correctly calculates monthly profit based on 
incoming transactions. 

 

IT Allegory: delivering data in the real world 

Let's say you run a music streaming platform like Spotify. Data about users, their favorite 
playlists, listening history and preferences are stored in cloud databases. If these data are 
incorrect (for example, playlists disappear), users will lose trust in the service. To avoid this, your 
QA engineers must ensure that all data that is stored, transferred, or processed is consistent 
with business logic, is not lost, and is not duplicated. 

 

Data testing tools 

Data testing in the cloud environment requires the use of specialized tools: 

●​ ETL testing (Extract, Transform, Load): Tools like Talend or Informatica verify that all 
data is correctly extracted from the source, transformed as required, and loaded into the 
target system. 

●​ Big Data testing: Apache Hadoop, Spark, or Hive allow you to test large data sets, 
verifying that analytical systems work with them without errors. 

●​ Databases: Tools like SQL Server Management Studio or MongoDB Compass help with 
data validation in cloud databases. 

 

Conclusion 

Testing data in the cloud is a complex but extremely important process. Just as today's logistics 
companies rely on technology to track and deliver goods, QA engineers use powerful tools and 
methodologies to ensure the validity, integrity and correct processing of data. It is the foundation 
for reliable application performance, especially in a world of big data and complex cloud 
ecosystems. 
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In the next step, we will dive deeper into the key aspects of this process, such as validity and 
integrity of data in cloud storage (ETL testing) and big data processing (Big Data testing), 
to reveal how modern technologies allow solving these tasks in practice. 

Validity and integrity of data in cloud storage (ETL testing) 

Imagine the process of creating a high-quality wine: grapes are harvested from vineyards 
(extraction), carefully processed and turned into must (transformation), and then bottled to be 
shipped to customers (loading). If the grapes are damaged during this process, the must is 
contaminated, or the bottles are broken during transport, the final product will not meet 
expectations. In the IT world, data follows a similar path through processes ETL (Extract, 
Transform, Load), and ETL testing ensures that this "wine cycle" completes successfully. 

 

What is ETL testing? 

ETL testing is a process of checking the correctness of data transfer from the source to the 
storage, their transformation and loading into the target system. In a cloud environment, this 
process becomes even more important, as data often flows through multiple environments, is 
processed in real-time, and is stored in multiple formats. 

For example, a cloud-based financial management application receives transactions from users 
in different regions. This data is first extracted from the API of banking systems, transformed 
into a standardized format and uploaded to the BigQuery repository for analytics. If errors occur 
at any stage, it can lead to incorrect financial statements or loss of user confidence. 

 

Data validity 

Data validity is a check of compliance of data with business logic and expected standards. In a 
cloud environment, this includes: 

●​ Validation of data format (for example, whether dates conform to the ISO 8601 
standard). 

●​ Validation of numeric value ranges (for example, transactions cannot have a negative 
amount). 

●​ Checking the correctness of the display of data in the target system (for example, 
whether the names of customers are displayed in the correct alphabetical order). 

Example:​
The order management system extracts data from different regions of the world. A QA engineer 
verifies if all prices are converted to USD and order dates are in UTC time zone. If a piece of 
data is found to be in the wrong currency format, the problem is fixed before it is uploaded to 
storage. 
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Data integrity 

Data integrity ensures that all data is transmitted without loss, duplication or modification. This 
includes: 

●​ Verifying that all records from the source have been successfully transferred to the target 
system. 

●​ Checking that the data structure (tables, fields) has not changed during the 
transformation. 

●​ Verifying that there is no duplication of records that may occur during the loading 
process. 

Example:​
A company is moving its customer data from MySQL to a cloud storage system in AWS S3. A 
QA engineer uses SQL queries to check the number of records in both the source and target 
systems. If the number of records does not match, the team analyzes the ETL process logs to 
identify at which stage the loss occurred. 

 

Tools for ETL testing 

In the cloud environment, there are many tools that help in testing ETL processes: 

●​ Informatica: Automates the ETL testing process and provides detailed data analysis. 
●​ Talend: An open source platform for validating data transformations. 
●​ AWS Glue: A tool from AWS that integrates with data storage like S3 and Redshift to 

verify data integrity. 
●​ Google Dataflow: A tool for stream processing data, allowing real-time validation of 

data. 

 

IT Allegory: product delivery through cloud logistics 

Imagine you are managing a product delivery platform, like Amazon Fresh. The system must 
ensure that all products (data) are delivered to the correct locations (target storage), match 
customer orders (validity), and are not lost during transportation (integrity). ETL testing acts as 
the logistics controller, checking each stage of the delivery. 

 

Why is this important? 

Errors in data validity or integrity can have serious consequences: 
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●​ Incorrect business decisions due to faulty analytics. 
●​ Loss of customer data or record duplication. 
●​ Incorrect financial transactions due to changes in data formats. 

ETL testing enables QA teams to ensure that data passing through complex processing in the 
cloud environment remains accurate, complete, and reliable. 

 

Conclusion​
​
Data validity and integrity are the foundation of quality data processing in the cloud 
environment. By using ETL testing, QA engineers can guarantee that each record adheres to 
business logic, is transferred without loss, and is displayed correctly in the target system. In the 
next section, we will explore how large data volumes (Big Data) are validated in the cloud and 
the approaches used to ensure their reliability. 

Big Data testing 

Imagine a huge port through which millions of containers pass every day. Each container must 
be identified, sorted and sent to the correct destination. The slightest error in processing can 
lead to delays, losses or serious financial consequences. In the IT world, Big Data processing 
works on a similar principle. Millions, sometimes billions, of records go through complex 
processing processes, and big data testing ensures that all these processes work correctly, 
even under the most challenging conditions. 

 

What is Big Data testing? 

Big Data testing is the process of testing large data sets to ensure their quality, correctness and 
processing efficiency. In a cloud-based environment where data comes in from multiple sources, 
is processed in real-time, and analyzed to drive business decisions, this testing is critical. 

Big data is not only large in volume, but also complex in structure. They can be structured 
(database tables), semi-structured (JSON, XML) or unstructured (images, videos, log files). QA 
engineers must consider all these features during testing. 

 

Big data testing challenges 

Big data processing has unique challenges: 
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●​ Volume: Datasets can be so large that they cannot be tested manually or even on a 
single server. 

●​ Velocity: Data is processed in real time, such as log streams or financial transactions. 
●​ Variety: Data can come in different formats from numerous sources, making it difficult to 

standardize. 

For example, in a video streaming service like Netflix, millions of records of user viewing data 
are processed daily to analyze trends and recommendations. If this data is processed 
incorrectly, users may receive irrelevant recommendations, which reduces their satisfaction with 
the service. 

 

Stages of Big Data testing 

1. Data validation 

Before processing data, it is important to check its quality. For example: 

●​ Are all data correctly loaded into the cloud storage such as Amazon S3 or Google Cloud 
Storage? 

●​ Do they adhere to the expected formats? 
●​ Are there any corruptions or missing values in the data? 

Example:​
A QA engineer checks log files from thousands of servers stored in the cloud. He uses Apache 
Hive for SQL queries to ensure that each record has the correct timestamp and server 
information. 

 

2. Processing testing 

Once the data is uploaded, it is processed using cloud platforms such as Apache Hadoop or 
Spark. Processing testing includes: 

●​ Checking the correctness of algorithms used for data transformation. 
●​ Identification of bottlenecks that can slow down processes. 

Example:​
The transaction analysis system uses Apache Spark to detect suspicious transactions in real 
time. A QA engineer verifies that the algorithm correctly identifies all transactions that exceed a 
certain threshold. 
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3. Performance testing 

In the world of big data, performance is key. QA engineers test: 

●​ Does the system process data within the specified time? 
●​ How does it respond to increased data volumes? 
●​ Can the system handle real-time queries? 

Example:​
An e-commerce user behavior analysis platform processes purchase data. The QA team 
conducts load testing, simulating the concurrent processing of millions of records to assess 
whether the system meets the specified time requirements. 

 

Big Data testing tools 

Big Data testing requires the use of specialized tools that can work with large amounts of data: 

●​ Apache Hadoop: A platform for distributed storage and processing of large data sets. 
●​ Apache Spark: A tool for fast data processing in real time. 
●​ Google BigQuery: Cloud storage for big data analysis. 
●​ Talend Big Data Integration: A tool for data integration and processing. 

 

IT Allegory: a music platform 

Imagine Spotify processing millions of user music listening data. Data about each track, artist, 
and playlist goes through an analytics system to determine popular songs and create 
personalized recommendations. Big Data Testing in this system ensures that all these 
processes work correctly, and each user receives a unique experience. 

 

Why is this important? 

Errors in big data testing can lead to serious consequences: 

●​ Incorrect analytics affecting business decisions. 
●​ Loss of user trust due to poor app experience. 
●​ Low system performance during peak loads. 
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Conclusion 

Big data testing in the cloud environment is a complex and multi-faceted process that includes 
validation, processing, and performance evaluation of data. By using powerful tools like Apache 
Spark or Google BigQuery, QA engineers ensure the quality, speed, and reliability of data 
processing. This is critical in a world where data is the foundation for business decisions, 
analytics, and delivering user services. 
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Part 4: Challenges in cloud testing 

Data testing in cloud testing 

Imagine an international airport through which thousands of passengers from different parts of 
the world pass every day. In order for everything to work flawlessly, every passenger must be 
identified, screened for security, and directed to their flight. Accuracy is important in this 
process: the slightest mistake can lead to confusion, delays, or even serious problems. In the 
world of cloud testing, data is the same "passenger" that must go through complex processes of 
processing, storage and analysis. Data testing in the cloud environment ensures that this 
process is performed accurately, without loss or error. 

 

What is data testing in the cloud? 

Cloud data testing involves checking the quality, validity, integrity, and processing of data that is 
transmitted, processed, and stored in the cloud infrastructure. In the cloud, data can be 
structured (database tables), semi-structured (JSON, XML) or unstructured (images, videos, log 
files). Cloud data testing covers all of these types, ensuring they are correct and reliable at all 
stages of processing. 

 

Why is cloud data testing critical? 

In a cloud environment, data is the basis for decision-making, analytical systems, application 
support and user service. Data errors can lead to serious consequences: 

●​ Incorrect financial transactions. 
●​ Incorrect recommendations to users (for example, in streaming services). 
●​ Non-compliance with regulatory requirements (such as GDPR or HIPAA). 

For example, in an e-commerce service like Amazon, order data must be accurate to ensure 
that every customer receives their item. If address or quantity data is corrupted, it can lead to 
loss of customer trust and financial loss. 

 

Key aspects of data testing in the cloud 

1. Data validity 

Data validity is the verification of compliance of data with business logic and technical 
requirements. For example: 
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●​ Are the dates in the data in the correct format (e.g.ISO 8601)? 
●​ Do all entries have required fields (e.g. usernames, email addresses)? 
●​ Do numerical values ​​(such as prices or transaction amounts) fall within expected 

ranges? 

2. Data integrity 

Data integrity refers to ensuring that data remains uncorrupted during transfer, processing, and 
storage. This includes: 

●​ Verifying that all data from the source has been successfully transferred to the target 
system. 

●​ Ensuring that the structure of the data (such as tables and columns) has remained 
unchanged. 

●​ Identifying duplicates that may occur during data loading. 

3. Data processing 

In a cloud environment, data is often processed in real-time or in batches. QA teams need to 
check: 

●​ Whether all data transformation algorithms are executed correctly. 
●​ If the output meets expectations (e.g., analytical reports or forecasts). 
●​ If all records are processed without any loss. 

 

Tools for testing data in the cloud 

In a cloud environment, QA teams have a wide range of tools at their disposal to validate data: 

●​ SQL queries: Used to check the validity and integrity of data in databases such as 
Amazon RDS or Google BigQuery. 

●​ ETL tools: Talend and Informatica help automate the validation of data as it moves 
between systems. 

●​ Big Data Tools: Apache Spark and Hadoop enable the processing and validation of 
large data sets.​
 

For example, a QA team tests the data stream from IoT sensors that transmit temperature and 
humidity information to AWS cloud. They use Apache Kafka for data transmission, AWS Glue 
for processing, and SQL queries in Redshift to verify the correctness of the records. 
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Allegory: grocery delivery 

Imagine you run a grocery delivery service like Instacart. Each item (data) must be correctly 
selected (extracted), neatly packaged (transformed), and delivered at the right time to the right 
address (loaded). Data testing in the cloud acts as a controller who checks each stage of this 
process to avoid mistakes. 

 

Conclusion 

Data testing in the cloud is foundational for ensuring the quality of applications and systems. It 
begins with validation checks, moves through integrity control, and ends with processing 
verification. By using powerful tools and methodologies, QA teams ensure that data remains 
accurate, complete, and correct at every stage. This process is an integral part of cloud testing, 
where data underpins all decisions and services. 

13. Challenges in cloud testing 

Cloud testing opens up new opportunities for QA engineers by providing access to scalable 
resources, automation, and tools that make it easier to work with modern applications. However, 
this approach also brings its own unique challenges. These challenges can be compared to 
organizing a big festival: you get a huge venue and a wide range of possibilities, but you have to 
deal with complex logistics, unexpected technical problems and limited resources. 

 

1. Scaling limitations: where does the "unlimited" cloud end? 

Although cloud services are positioned as scalable "to infinity", in practice this is not always the 
case. Scaling can be limited by both technical and economic factors. 

Technical challenges: 

●​ Resource limits: Cloud service providers, such as AWS or GCP, set limits on the 
number of instances, data stored, or the amount of computing power available at the 
same time. 

●​ Regional availability: Cloud resources are not always equally available in all regions. 
For example, a popular region may be congested, which slows down access to 
necessary services. 

●​ Technical complexity of integration: If the application depends on many services 
distributed across different regions, scaling testing may require complex configuration. 

Example:​
An e-commerce platform plans to simulate 100,000 concurrent shoppers during Black Friday 
testing. It turns out that the chosen AWS region does not have enough EC2 instances to support 
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such a load. The team is forced to redistribute the load across several regions, which requires 
additional time and effort. 

Economic challenges: Even if resources are available, their cost can quickly increase, 
especially if high-performance instances or large volumes of storage are used. 

Solutions: 

●​ Use Auto Scaling to automatically add/remove resources based on load. 
●​ Optimize resource distribution through multi-zone and multi-region configurations. 
●​ Plan load testing during less busy hours to reduce competition for resources. 

 

2. Avoiding the overhead of cost tests: budget control 

Cloud services offer a pay-as-you-go model that is convenient for startups and small teams. But 
without proper monitoring and optimization, costs can quickly get out of control. 

Typical problems: 

●​ Leftover resources: Test instances or environments that continue running after tests 
are completed. 

●​ Using expensive configurations: For example, running high-performance GPU 
instances for tasks that could be performed on cheaper CPU instances. 

●​ Inefficient tests: Duplicate tests or unnecessary checks that do not add value. 

Example: The QA team runs an API test that includes 500,000 concurrent requests. Due to 
improper timer settings, the tests run longer than necessary, using resources 30% more 
expensive than the planned budget. 

Solutions: 

●​ Use spot instances for testing that does not require high availability. For instance, AWS 
Spot Instances can reduce costs by up to 90%. 

●​ Set up timers to automatically terminate unused instances. 
●​ Regularly monitor costs using tools like AWS Cost Explorer or GCP Billing Reports. 

 

3. Dynamics and complexity of environments 

In the cloud, test environments are dynamic and constantly changing. This creates challenges 
for their stability and coherence: 

●​ Constant updates of cloud platforms can affect the test infrastructure. 
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●​ The difference between test and production environments makes it difficult to evaluate 
real-world results. 

Example:​
The test environment is configured on Google Kubernetes Engine. During the automatic 
platform update, the team detects a conflict with the container configuration, which causes the 
tests to fail. 

Decision: 

●​ Using Infrastructure as Code (IaC), such as Terraform, to standardize the creation of 
environments. 

●​ Checking the compatibility of configurations before updating cloud platforms. 

 

4. Security and privacy requirements 

One of the most important challenges in cloud testing is data protection and ensuring 
compliance with regulatory requirements (e.g. GDPR, HIPAA). In a cloud environment, data may 
be transmitted over public networks, which increases the risk of leaks. 

Example:​
A financial company is testing a transaction processing application. Test data that contains 
sensitive information is not encrypted during transmission over the network, creating a risk of 
leakage. 

Decision: 

●​ Use of data encryption during storage and transmission (e.g. AWS KMS, Google Cloud 
KMS). 

●​ Masking of sensitive data in test scenarios. 
●​ Restricting access to test environments through IAM. 

 

Allegory: festival in the cloud 

Organizing testing in a cloud environment is like preparing for a large-scale festival: you need to 
ensure there's enough space for all the guests (scaling), avoid unnecessary organizational costs 
(budget control), maintain stability under any conditions (environment dynamism), and 
guarantee the safety of each participant (data protection). Each of these aspects requires 
careful planning, flexibility, and the use of the best tools. 
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Conclusion 

The challenges of cloud testing are complex, but not insurmountable. With proper planning, 
process automation, and the use of modern tools, QA teams can turn these challenges into 
opportunities, creating reliable, efficient, and cost-effective testing processes. The cloud is not 
only the future of testing but also an opportunity for teams to improve their approaches and 
achieve new heights of quality. 

Limitations of scaling in cloud testing 

Scalability is one of the key benefits of cloud platforms, allowing QA teams to adapt resources 
to test needs. Imagine that your app is a theater where you need to prepare enough seats for 
the audience during the premiere, but turn off the extra lighting and heating on weekdays to 
save resources. In a cloud environment, scaling works on a similar principle: you can 
dynamically increase or decrease the number of resources depending on the load. However, 
even this process has limitations that can be a challenge for QA. 

 

What is cloud scaling? 

Scalability in a cloud environment is the ability to add or remove resources (servers, storage, 
network components) according to the needs of the application or test environment. There are 
two types of scaling: 

●​ Vertical scaling (Scaling Up): Increasing the power of an existing resource, for 
example, by adding more RAM or CPU to a virtual instance. 

●​ Horizontal scaling (Scaling Out): Adding new instances that work in parallel to handle 
larger volumes of data or traffic. 

 

Scaling Limits 

Despite the declared "infinity" of cloud platforms, scaling has its limits. These limitations can be 
technical, economic or operational. 

 

Technical limitations 

1.​ Provider resource limits:​
Cloud service providers like AWS, GCP, or Azure set limits on the number of instances, 
CPUs, or storage that can be used simultaneously in an account. For example: 

○​ AWS has a limit on the number of EC2 instances per region, which must be 
increased manually via a support request. 
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○​ In GCP, there are quotas for the use of GPU instances in each region. 
2.​ Regional availability:​

Cloud resources are available in different regions, but their amount may vary. If there are 
not enough instances in the selected region, your scaling may be limited. For example, 
during peak times in the US, resources may not be available, so you need to switch to 
less congested regions. 

3.​ Dependence on specific configurations:​
Imagine that your test requires powerful GPU instances, but they are limited in the 
selected region or not available at all. This can slow down or make testing impossible. 

Example:​
The company is testing a video streaming system on AWS and plans to simulate 1 million 
simultaneous users. Due to limits on the number of EC2 instances in a region, the team is 
forced to distribute testing between several regions, which increases complexity and costs. 

 

Economic restrictions 

Even if resources are available, their use may not be financially feasible. Large amounts of data 
or an excessive number of powerful instances can quickly exceed a team's budget. 

Example:​
Even short-term testing using large GPU instances in Google Cloud can cost thousands of 
dollars. If the tests are not optimized, the team can spend significantly more than planned. 

 

Operational limitations 

1.​ Configuration complexity:​
Scaling requires proper configuration of environments. Automating scaling through tools 
like AWS Auto Scaling or GCP Instance Groups can be technically challenging for new 
teams. 

2.​ Instance creation time:​
Even in the cloud, adding new instances takes time. If tests require rapid responses to 
load, these delays can become problematic. 

 

How to overcome scaling limitations? 

1.​ Distributed testing:​
Distribute the load across multiple regions or zones to avoid overloading a single region. 
For example, in AWS, you can use multiple Availability Zones simultaneously to balance 
resources. 
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2.​ Using Auto Scaling:​
Tools like AWS Auto Scaling or Google Instance Groups, automatically add or remove 
instances depending on the current load. 

3.​ Monitoring and planning:​
Use monitoring tools like AWS CloudWatch or GCP Monitoring to predict peak loads and 
plan scaling in advance. 

4.​ Optimizing tests:​
Analyze which tests truly require high performance and which can be run on less 
powerful instances or using spot instances for cost savings. 

 

Allegory: theater expansion 

Imagine a theater deciding to host a performance for a record number of spectators. To do this, 
they need to add more seats, install extra lighting, and ensure ventilation. If resources (seats or 
electricity) are insufficient, the show could fail. Similarly, in cloud testing, the team must prepare 
in advance for scaling to avoid issues. 

 

Conclusion 

Scaling limitations in cloud testing present a real challenge for QA teams. These include 
technical, economic, and operational factors that can affect the efficiency and timeliness of 
testing. However, by using automation tools, distributed testing, and careful planning, teams can 
successfully overcome these limitations and ensure high-quality testing even under the most 
challenging conditions. 

Avoiding the overhead of expensive tests 

Cloud platforms promise flexibility and scalability, but this comes at a cost. The "pay-as-you-go" 
model seems economical until it turns out that testing has exceeded the planned budget. It's like 
taking a taxi instead of public transport: convenient and fast, but the bill at the end of the ride 
might come as an unpleasant surprise. In this section, we will explore how to avoid the 
overhead of costly tests and optimize testing expenses in a cloud environment. 

 

Why does overhead occur? 

Overhead in cloud testing is the extra cost that occurs due to inefficient use of resources or poor 
planning. The reasons can be various: 

1.​ Leftover resources: Instances, databases, or test environments remain active after 
tests are completed. 
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2.​ Expensive configurations: Using high-powered instances (e.g., GPU instances) that 
are not necessary for running specific tests. 

3.​ Test duplication: Excessive execution of the same tests or running unnecessary 
scenarios. 

4.​ Inefficient data processing: Test data is not optimized, which increases storage or 
computing power consumption. 

 

Example problem 

Imagine a team testing a video streaming app. They use high-performance GPU instances to 
simulate thousands of simultaneous users. The test completes after two hours, but the 
instances remain active for another five hours due to the lack of automated shutdown. The 
result is a bill that is 150% higher than planned. 

 

How to avoid overhead? 

1. Planning and optimization of tests 

Before running tests, it is important to understand their requirements and optimize the use of 
resources: 

●​ Analyze which tests require high performance resources and which can be run on less 
powerful instances. 

●​ Use load simulation instead of scaling for tests that don't require real servers. 

2. Use of spot instances 

Spot instances are cheaper resources that can be used for tests that do not require constant 
availability. For example: 

●​ AWS Spot Instances: Up to 90% cheaper than on-demand instances. 
●​ GCP Preemptible VMs: Ideal for short tests with a flexible schedule. 

Example:​
The team uses GCP Preemptible VMs for load testing. Even if these instances stop due to a 
timeout, they will restart, completing the necessary test scenarios. 

3. Automation of resource management 

Automation tools can help avoid leaving unused resources: 

●​ Automatic shutdown: Configure timers or scripts to stop instances after tests are 
complete. 
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●​ Terraform and Ansible: Use these tools to automatically create and remove 
infrastructure before and after testing. 

Example:​
A QA team configures Jenkins to automatically create a test environment using Terraform before 
running tests. When finished, Jenkins destroys all resources, reducing costs. 

4. Cost monitoring 

Regular monitoring and reports help control costs and avoid unexpected overspends: 

●​ AWS Cost Explorer: Analyzes which services consume the most money. 
●​ GCP Billing Reports: Provides detailed resource usage reports. 
●​ Custom Dashboards: Create dashboards to track expenses in real time. 

5. Optimization of data use 

Reducing the amount of data used in tests also helps keep costs down. For example: 

●​ Use masking or truncated datasets for testing. 
●​ Store data in less expensive storage such as Amazon S3 Glacier. 

 

Allegory: smart energy usage 

Imagine a house where every room is lit and air-conditioned 24/7, even when no one is there. 
This is costly and inefficient. Similarly, in cloud testing, resources should only be used when 
truly needed. Automating the shutdown of "lights" (instances) after tasks are completed helps 
save costs. 

 

Conclusion 

Avoiding the overhead of expensive tests in a cloud environment is crucial for cost optimization. 
Using spot instances, automating resource management, monitoring, and data optimization 
enable QA teams to effectively test applications without exceeding the budget. With the right 
approach, cloud testing can be not only a powerful but also a cost-effective tool. 

14. Approach to resiliency and backup 

Imagine a huge, modern metropolis that serves millions of people every day. The power grid 
must operate seamlessly, the water supply must be uninterrupted, and public transport should 
be ready for peak loads. But what happens if a failure occurs? In such cases, the city must have 
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backup systems: diesel generators, water reservoirs, and emergency routes. In the world of 
cloud applications, this approach is called resiliency and backup. 

In today’s world, users expect applications to be always available, regardless of failures or 
natural disasters. Therefore, QA engineers must check how the application behaves during 
failures and ensure that data remains preserved and accessible. In this section, we will explore 
the key aspects of testing resiliency and backup. 

 

Resiliency: reliability testing 

Resiliency refers to the ability of an application to continue functioning even in the event of 
system failures. In a cloud environment, failures may occur due to server outages, network 
issues, or code errors. Resilient systems ensure automatic recovery without significant 
interruptions for users. 

Chaos Engineering: reliability testing through "chaos" 

Chaos Engineering is the practice of simulating unexpected failures in a system to test its 
robustness. Imagine putting your car to the test by running it on the toughest tracks to make 
sure it's reliable. Chaos Engineering does the same with apps. 

For example, Netflix uses Chaos Monkey, which intentionally "shuts down" random servers in 
the cloud to test if the system can continue serving users. QA teams can use a similar approach 
to: 

●​ Simulate server or database failures. 
●​ Check if auto-scaling works properly. 
●​ Ensure the application continues to function even with partial service unavailability. 

Example:​
An e-commerce platform, during testing, simulates a failure of one of the database servers in 
the AWS RDS cluster. The tests check if the system automatically switches to a backup server 
and if users' data remains accessible. 

Replication and load balancing 

Resiliency is also ensured through data replication and load balancing: 

●​ Replication: Data is stored in multiple regions to ensure availability even if one of them 
fails. 

●​ Load balancing: Traffic is distributed between multiple servers to avoid overload. 
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Backup: data protection 

Backup is the creation of copies of data for their recovery in case of failures, deletion or 
damage. It's like insurance: you hope you'll never need it, but you're always prepared for the 
worst. 

Types of backup 

1.​ Full Backup: This type backs up all data, providing the highest level of protection. 
However, it requires significant resources, both in terms of storage and time. 

2.​ Incremental Backup: Only the changes made since the last backup are copied. While it 
saves resources, it may take longer to restore because all incremental backups need to 
be applied to the last full backup. 

3.​ Differential backup: All changes since the last full backup are copied. It provides a 
balance between resource usage and restoration speed, but the backup size will grow 
over time as more changes accumulate since the last full backup. 

Cloud backup tools 

●​ AWS Backup: Automates the creation and management of backups for AWS services, 
such as RDS, EBS, and S3.  

●​ Azure Backup: Supports backup for virtual machines, databases, and files in Microsoft 
Azure. 

●​ Google Cloud Backup and DR: Offers backup solutions for Compute Engine instances 
and Google Cloud Storage, enabling automated backups and disaster recovery planning 
in Google Cloud. 

 

Disaster Recovery 

Backup is part of a broader approach to disaster recovery, which includes: 

●​ RPO (Recovery Point Objective): The maximum acceptable amount of data loss. For 
example, in a system with an RPO of 10 minutes, users may lose data entered in the last 
10 minutes before the failure. 

●​ RTO (Recovery Time Objective): The maximum acceptable time for recovery. For 
example, an RTO of 1 hour means the application must restore service no later than one 
hour after the failure. 

 

Allegory: protecting a modern city 

Cloud resiliency and backup are similar to security measures in a modern city. Generators 
provide power during outages, and water tanks ensure availability in case of an emergency. 
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Even when a city faces a disaster, its systems recover within the shortest possible time. In cloud 
applications, these processes ensure that users do not notice problems, even in the case of 
failures. 

 

Conclusion 

The approach to resiliency and backup in cloud testing is essential for ensuring business 
continuity. Chaos Engineering testing, the use of replication, backup tools, and clear RPO and 
RTO metrics help QA teams build systems that can withstand any challenges. This not only 
ensures application stability but also protects user data in the most difficult situations. 

Reliability testing (Chaos Engineering) 

Imagine a modern bridge that handles heavy traffic every day. Engineers not only check its 
strength through calculations but also simulate extreme situations: hurricane winds, 
earthquakes, or overloading. Their goal is to ensure that the bridge remains safe under any 
circumstances. In the world of cloud applications, similar checks are done through a practice 
called Chaos Engineering. This method helps assess how well a system can remain stable 
and functional during unexpected failures. 

 

What is Chaos Engineering? 

Chaos Engineering is a reliability testing approach in which failures are deliberately introduced 
into the system to test its resilience and ability to recover automatically. This approach helps 
uncover weak points that might remain unnoticed during standard testing. The goal is not to 
break the system, but to understand its behavior and prepare it for real-world failures. 

 

Principles of Chaos Engineering 

1.​ Introducing chaos into a controlled environment: Failures are introduced in test or 
controlled environments to minimize risks to users. 

2.​ Hypotheses on stability: The team formulates assumptions about how the system 
should behave during failures and tests these assumptions. 

3.​ Scalability of experiments: Experiments start with small failures and gradually scale 
up. 

4.​ Result analysis: After each experiment, a thorough analysis is conducted to determine 
if the system behaved as expected. 
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Examples of Chaos Engineering scenarios 

1.​ Server shutdown: For instance, turning off one of the database servers to check if the 
system automatically switches to a backup server. 

2.​ Network delays: Introducing delays in network traffic to see how the system handles 
reduced data transmission speeds. 

3.​ Bandwidth limitation: Simulating a scenario where servers receive limited requests. 
4.​ Scaling failures: For example, unavailability of one of the AWS regions during peak 

load. 

Example:​
Netflix uses Chaos Monkey, which randomly shuts down servers in their cloud environment to 
check whether the application can continue functioning without failures. This approach helps the 
team prepare for real-life situations where servers might become unavailable unexpectedly. 

 

Tools for Chaos Engineering 

1.​ Gremlin: A commercial tool for simulating failures in different parts of the system, such 
as servers, databases, or network components. 

2.​ Chaos Monkey: A Netflix tool used to randomly shut down servers in the cloud. 
3.​ AWS Fault Injection Simulator: A tool for simulating various failures in AWS cloud 

environments. 
4.​ LitmusChaos: An open-source solution for performing Chaos Engineering experiments 

in Kubernetes. 

 

Algorithm for performing chaos engineering 

1.​ Formulate hypothesis: Define how the system should behave during failures. For 
example, if a server shuts down, users should not notice any changes. 

2.​ Simulate failures: Use Chaos Engineering tools to create the desired failure scenario. 
3.​ Monitor behavior: Track performance metrics, delays, and availability during the 

experiment. 
4.​ Analyze results: Determine if the system behaved as expected. If not, address the 

identified issues. 
5.​ Repeat experiments: Scale the experiment by adding new scenarios or increasing the 

failure level. 
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Allegory: special forces training 

Chaos Engineering is like training for a special forces unit, where complex tasks are set in 
simulated real-world conditions: smoke grenades, limited visibility, equipment failures. The goal 
is to ensure the team can handle any situation. Similarly, Chaos Engineering prepares your 
application for real-world failures. 

 

Advantages of Chaos Engineering 

1.​ Identifying weak points: Helps find problems that may go unnoticed in standard tests. 
2.​ Increasing resilience: The system becomes ready for real failures. 
3.​ Increasing user trust: The app’s stability, even under adverse conditions, ensures a 

positive user experience. 

 

Conclusion 

Reliability testing through Chaos Engineering is a proactive approach to ensuring the resilience 
of applications. It enables teams to prepare for worst-case scenarios and create systems that 
remain stable even during critical failures. In the cloud world, where unexpected issues can 
arise at any time, Chaos Engineering becomes the key to ensuring reliability. 

Disaster Recovery Testing 

Imagine a modern metropolis facing a severe natural disaster: an earthquake, a hurricane, or a 
massive power outage. The responsible services must not only respond quickly but also ensure 
that critical city functions such as hospitals, transportation, and communications continue to 
operate. In the IT world, this process is called Disaster Recovery Testing. Its goal is to ensure 
that systems can resume operation even after the most severe disruptions. 

 

What is Disaster Recovery? 

Disaster Recovery refers to a set of practices and technologies that help restore system 
functionality after a failure. It’s more than just data backup — it’s a recovery plan that includes: 

●​ Rapid switching to backup systems. 
●​ Verifying data integrity and functional availability. 
●​ Restoring normal operations in the shortest possible time. 
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Why is Disaster Recovery Testing critically important? 

Cloud applications often rely on multiple components: databases, servers, networks, and APIs. 
A failure in any of these can impact the entire application. Without recovery testing, there is no 
guarantee that the system will be able to resume operations after events such as: 

●​ Failure of a primary server node. 
●​ Network connectivity issues. 
●​ Problems with the cloud infrastructure (for example, an outage in AWS or GCP regions). 

Example:​
A financial application running on AWS encounters a failure in the "us-east-1" region. Without a 
Disaster Recovery plan in place, users could lose access to their accounts, leading to a loss of 
trust and financial damage. 

 

The main stages of Disaster Recovery Testing 

1. Development of a recovery plan (Disaster Recovery Plan, DRP) 

Developing a DRP is the first and most important step. The plan should cover: 

●​ RPO (Recovery Point Objective): The maximum amount of data that can be lost. For 
example, RPO = 5 minutes means that all data created in the last 5 minutes can be lost. 

●​ RTO (Recovery Time Objective): The maximum time the system should take to recover 
from a crash. For example, RTO = 30 minutes means that the application should return 
to work no later than half an hour later. 

2. Backup testing 

Backup testing includes checking: 

●​ Is all data correctly stored in backup systems (for example, Amazon S3, Google Cloud 
Storage). 

●​ Is the data available for recovery in the event of a failure? 

Example:​
A QA team tests the database backups, verifying that all transactions are stored in the Google 
Cloud Storage backup without loss. 

3. Simulation of real failure scenarios 

This stage includes the simulation of various types of failures: 

●​ Unavailability of the primary cloud platform region. 
●​ Loss of database connection. 
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●​ Network connectivity failures. 

Tools: 

●​ AWS Elastic Disaster Recovery: Automates failover between AWS regions. 
●​ Azure Site Recovery: Supports replication and failover for applications running on 

Microsoft Azure. 
●​ Google Cloud Disaster Recovery: Provides tools for creating and testing recovery 

plans in the cloud. 

4. Testing Backup Systems 

Backup systems, such as database replicas or additional servers, must be tested to ensure they 
can maintain the core functionality of the application. 

Example:​
An e-commerce application uses database replicas across multiple AWS regions. During the 
test, the primary database is disabled, and the system automatically switches to the backup 
replica without losing any orders. 

 

Disaster Recovery Testing Algorithm 

1.​ Risk analysis: Evaluate the most likely failure scenarios. 
2.​ Test scenarios development: Define the specific conditions to simulate (e.g. data loss, 

server failure). 
3.​ Running tests: Use tools to simulate failures in a controlled environment. 
4.​ Monitoring and analysis: Check recovery time and amount of data lost to compare 

results with RPO and RTO. 
5.​ Improvement: Optimize the recovery plan based on the results. 

 

Allegory: a business insurance policy 

Disaster Recovery Testing is like insurance for your car. You can’t completely avoid accidents, 
but you can ensure that even in the worst-case scenario, your losses are minimal, and recovery 
is swift. 

 

Advantages of Disaster Recovery Testing 

1.​ Minimizing risks: The system becomes ready for real failures. 
2.​ Data protection: Ensures the availability and preservation of critical data. 
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3.​ Compliance with requirements: Complies with regulatory standards such as GDPR or 
HIPAA. 

4.​ Increasing customer confidence: Ensuring uninterrupted operation even in crisis 
situations increases user loyalty. 

 

Conclusion 

Disaster Recovery Testing is a fundamental element of ensuring the reliability of cloud 
applications. Thanks to clear planning, the use of modern tools and simulation of real failures, 
QA teams can ensure that even in the most critical situations, the application remains functional 
and the data is protected. In today's cloud-based world, this is not a luxury, but a necessity to 
maintain competitiveness and user trust. 

15. Optimization of costs in the cloud 

Cloud platforms offer a unique ability to scale resources to meet specific needs, but this comfort 
comes at a price. Without proper controls and optimization, cloud costs can quickly spiral out of 
control, especially for QA teams running high volumes of tests. It is similar to a large metropolis 
with modern infrastructure: the costs of maintaining it can become prohibitive if energy-efficient 
solutions and optimization are not implemented. 

 

Why is cost optimization important? 

The cloud operates on a "pay-as-you-go" model, offering flexibility but also introducing risks: 

●​ Unforeseen costs: Misconfigured instances or unused resources left running can 
increase expenses. 

●​ Inefficient Usage: Using expensive resources that don’t match actual needs can 
become financially unsustainable. 

●​ Constant Load: Load testing or processing large data volumes without optimization can 
lead to significant costs. 

 

Key Cost Optimization Strategies 

1. Utilizing Spot Instances 

Spot instances are a powerful tool for reducing costs. These low-cost instances are ideal for 
tests that don’t require constant availability. Examples include: 

●​ AWS Spot Instances: Up to 90% cheaper than on-demand instances. 
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●​ Google Cloud Preemptible VMs: Perfect for short-term tests or tasks with high 
flexibility. 

Example:​
A QA team runs load tests to check the scalability of an application. By using spot instances, 
they reduce testing costs by 80%, even if some instances are interrupted due to availability 
constraints. 

 

2. Automation of resource management 

The use of automation tools helps to avoid situations where resources remain active after tests 
are completed: 

●​ Automatic shutdown: Configure timers to automatically stop instances when finished. 
●​ Terraform and Ansible: Use these tools to create and delete resources before and after 

testing. 

Example:​
The company has Jenkins integrated with Terraform. Before starting the tests, Jenkins 
automatically creates the required resources, and after the tests are completed, all instances 
are deleted. 

 

3. Using Autoscaling features 

Autoscaling allows resources to be automatically added or removed based on the workload, 
ensuring that only the necessary number of instances are utilized: 

●​ AWS Auto Scaling: Adjusts the number of EC2 instances based on CPU or memory 
usage. 

●​ Google Instance Groups: Scales resources to handle real-time requests. 

Example:​
An e-commerce platform uses AWS Auto Scaling to prepare for a seasonal sale. Instances are 
automatically added during peak traffic and shut down when traffic decreases, reducing costs. 

 

4. Optimization of data storage 

Cloud data storage can be expensive if the available storage tiers are not used effectively: 

●​ Use S3 Glacier or Coldline Storage for infrequently accessed data. 
●​ Delete old and unused backups. 
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Example:​
A QA team archives old test logs in Amazon S3 Glacier, reducing storage costs by 70%. 

 

5. Monitoring and forecasting costs 

Regular monitoring and cost analysis help to identify problem areas and avoid overspending: 

●​ AWS Cost Explorer: A tool for analyzing costs and forecasting budgets. 
●​ Google Cloud Billing Reports: Provides detailed reports on resource usage. 

Example:​
A company uses a dashboard with GCP Billing Reports to track costs in real-time. This enables 
quick responses to any unexpected expenses. 

 

6. Leveraging serverless computing 

Serverless computing allows you to pay only for the execution time of tasks: 

●​ AWS Lambda: Ideal for short-term test tasks. 
●​ Google Cloud Functions: Allows you to perform functions without the need for 

managing servers 

Example:​
A QA team tests small API requests using AWS Lambda. They only pay for executed requests 
instead of maintaining servers. 

 

Allegory: economical metropolis 

Cloud cost optimization is like managing a large city, where reducing unnecessary expenses on 
electricity, water, or transportation is crucial. Using energy-efficient systems and monitoring 
resources helps save money without compromising service quality. 

 

Conclusion 

Cloud cost optimization is a key aspect of efficient resource utilization. Using spot instances, 
automation, autoscaling, and monitoring helps QA teams conduct cost-effective testing without 
compromising performance. This approach not only preserves the budget but also ensures 
flexibility and scalability for modern cloud applications. 
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How to minimize testing costs (Spot Instances, Autoscaling) 

Optimizing testing costs in the cloud environment is a strategic approach to resource utilization. 
Imagine that you manage a large office: when employees work at night, part of the room 
remains dark, the air conditioners are turned off, and the heating works only in the necessary 
areas. Similarly, in cloud testing, QA teams can use mechanisms such as Spot Instances and 
Autoscaling, to ensure cost effectiveness, reducing them to a minimum without sacrificing 
quality. 

 

Using Spot Instances: cost-effective resources for short-term tasks 

Spot Instances are special instances offered by cloud providers at significantly lower prices. 
Providers sell unused resources temporarily, with the condition that these resources can be 
revoked at any time if another user offers a higher price. 

Why are Spot Instances cost effective? 

1.​ Cost Reduction: Compared to regular on-demand instances, Spot Instances can be 
70–90% cheaper. 

2.​ Flexibility for Testing: They are ideal for tasks that don’t require constant availability, 
such as load testing or performance testing. 

How do Spot Instances work? 

●​ AWS Spot Instances: Enable running temporary EC2 instances at reduced prices. They 
are perfect for short-term tests or backup tasks. 

●​ Google Preemptible VMs: Instances with a 24-hour limit, ideal for data-intensive QA 
teams. 

●​ Azure Spot Virtual Machines: Provide an opportunity to save costs on testing large 
applications with flexible schedules. 

Example usage:​
A QA team tests a video streaming application. They configure load tests requiring hundreds of 
instances running simultaneously. By using Spot Instances, the team saves up to 80% of the 
budget, even if some instances are terminated during testing. 

Recommendations for using Spot Instances: 

1.​ Load distribution: Set up automatic failover to backup instances if Spot Instances 
become unavailable. 

2.​ Flexible test scenarios: Use these resources for tasks that can be restarted without 
significant consequences. 

3.​ Cost monitoring: TTools like AWS Cost Explorer help track expenses and forecast 
budgets. 
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Autoscaling: dynamic resource management for changing demands 

Autoscaling is a mechanism that automatically adjusts the number of running resources based 
on the load. It helps avoid overprovisioning during low-demand periods and ensures resource 
availability during peak usage. 

How does Autoscaling work? 

●​ AWS Auto Scaling: Adjusts the number of EC2 instances based on metrics such as 
CPU utilization or memory usage. 

●​ Google Instance Groups: Adds or removes instances depending on the number of 
application requests. 

●​ Azure Virtual Machine Scale Sets: Automatically scales resources to maintain 
consistent performance. 

Example of use: 
An e-commerce platform experiences a tenfold increase in user traffic during Black Friday. 
Autoscaling automatically adds instances to handle the load and stops unnecessary resources 
after the peak period, reducing costs. 

Recommendations for effective use of Autoscaling: 

1.​ Set threshold metrics: Configure CPU or memory threshold that triggers scaling. 
2.​ Optimize settings: Use instance groups that include both on-demand and spot 

resources. 
3.​ Test Autoscaling: Simulate different scenarios to ensure the scaling system works as 

intended. 

 

Allegory: smart resource management 

Autoscaling and Spot Instances are like a smart home system that automatically turns off lights 
in empty rooms and adjusts the temperature based on the weather. These mechanisms 
efficiently use resources, save money, and reduce maintenance costs. 

 

Advantages of using Spot Instances and Autoscaling 

1.​ Significant cost savings: Minimized expenses on unnecessary resources. 
2.​ Flexibility: Rapid adaptation to load changes. 
3.​ Ease of automation: Simple setup and integration with tools like Terraform or Jenkins. 
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Conclusion 

Leveraging Spot Instances and Autoscaling is a powerful way to reduce cloud testing costs 
while maintaining performance and scalability. QA teams can combine these techniques to 
maximize cost efficiency without compromising quality. In today’s cloud-driven world, this is a 
key strategy for effective budget and resource management. 
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Part 5: The Future of Cloud Testing 

The future of cloud testing is shaping a new era of quality assurance, where technologies, 
methodologies, and tools take on new forms and functions. In a world where the speed of 
innovation exceeds all expectations, QA engineers are challenged to stay at the forefront of 
these changes. Cloud applications are becoming more complex, their infrastructure more 
dynamic, and user expectations higher. To meet these demands, cloud testing must evolve with 
the latest technologies. 

 

New horizons in cloud testing 

Cloud testing is already becoming a key component of quality assurance for companies using 
DevOps, CI/CD, and modern development approaches. However, in the future, it will focus more 
on intelligent technologies, automation, and adaptability. The main goal is to reduce testing time, 
increase its accuracy, and adapt processes to new realities. 

1.​ Expansion of Automation: The future of testing involves pervasive automation. From 
setting up environments to analyzing results, from API testing to load scenarios—every 
step will be highly automated. 

2.​ Intelligent technologies: AI and Machine Learning are becoming the main drivers of 
the evolution of cloud testing. They allow you to predict potential errors, automatically 
adjust test scenarios, and identify potential bottlenecks before they become a problem. 

3.​ Reactive testing methods: Future testing will be focused on adapting to real-time 
changes. This means QA teams will be able to respond immediately to updates in the 
environment or application, reducing the risk of defects. 

 

Integration of modern technologies 

The future of cloud testing will be inextricably linked with the development of technologies such 
as: 

●​ Containerization: Docker and Kubernetes have become the standard for development, 
and testing is moving in that direction as well. QA teams will have to adapt to testing 
containerized applications in scalable environments. 

●​ Serverless computing: Technologies like AWS Lambda, Google Cloud Functions, and 
others enable the creation of applications that run only when needed. This reduces costs 
but complicates the testing process. 

●​ IoT and edge computing: With the rise of IoT and edge computing, testing will need to 
cover new architectures where data is processed outside traditional data centers. 
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The future role of QA engineers 

In the future, QA engineers will play the role of strategic analysts who make decisions based on 
data and predictions generated by AI systems. Routine tasks will be automated, allowing 
engineers to focus on strategic aspects such as: 

●​ Developing testing strategies for new technologies. 
●​ Integrating analytics into the testing process. 
●​ Optimizing processes for maximum efficiency. 

 

Challenges in the future cloud testing 

1.​ Dynamic environments: As cloud platforms evolve, environments become increasingly 
dynamic, complicating their testing. 

2.​ Data Volume: As data volumes grow, testing large systems requires significant 
resources and tools for processing them. 

3.​ Speed of Change: CI/CD and DevOps approaches demand rapid and frequent testing, 
requiring new automation approaches. 

 

Allegory: testing as the architecture of the future 

The future of cloud testing can be compared to designing a "smart city." In this city, all elements 
— from infrastructure to transport and energy systems — work in harmony through the 
integration of modern technologies and the forecasting of potential problems. Similarly, cloud 
testing will become a harmonious process where AI, automation, and adaptability work together 
to achieve the highest quality. 

 

Conclusion 

The future of cloud testing is about proactivity, intelligent solutions, and the integration of 
cutting-edge technologies. QA engineers will become an integral part of teams that create 
high-quality products using new testing approaches. In a constantly changing world, the future 
of cloud testing promises to be innovative and transformative, opening up endless possibilities 
for ensuring quality. 

16. AI and Machine Learning in cloud application testing 

The integration of Artificial Intelligence (AI) and Machine Learning (ML) into cloud application 
testing is transforming the traditional approach to quality assurance. These technologies allow 
QA teams to automate routine processes, analyze large volumes of data, predict potential 
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issues, and create more adaptive testing environments. Imagine cloud testing working like a 
modern car's navigation system: it not only helps you find your way but also predicts traffic, 
suggests alternative routes, and even warns you about potential problems in advance. 

 

The role of AI in cloud application testing 

AI in cloud application testing plays several key roles that go beyond simple automation. 
Artificial Intelligence analyzes data patterns, detects anomalies, adapts test scenarios, and even 
helps determine the root causes of errors. 

1. Automation of results analysis 

Test results often include large volumes of data: logs, performance metrics, application state 
snapshots. AI can automatically process this data, highlighting the key information that requires 
attention. 

Example:​
An AI tool analyzes load testing log files and automatically detects anomalous CPU usage 
spikes. This helps the QA team quickly identify issues related to inefficient database queries. 

2. Intelligent test scenarios 

AI helps create dynamic test scenarios that adapt based on application behavior. For example, if 
the system detects that a certain feature is unstable, it automatically generates additional tests 
for verification. 

Example:​
In a cloud payment processing app, AI identifies that a certain API endpoint is causing the most 
errors. The system automatically expands test coverage for this endpoint, testing various usage 
scenarios. 

3. Detecting repeated errors 

AI can analyze historical error data and detect recurring issues that may indicate deeper defects 
in the system. 

Example:​
Based on historical data, AI identifies that errors in a particular function of the app occur after 
every update to the cloud infrastructure. This allows the team to focus on testing the integration 
between services. 
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The role of Machine Learning in testing 

Machine Learning allows systems to improve their performance over time by analyzing historical 
data and making predictions. In cloud testing, this opens up new possibilities for automation and 
forecasting. 

1. Predicting Issues in the Cloud Environment 

ML models can analyze trends in application performance and predict potential failures or 
performance degradation. 

Example:​
An ML model analyzes load on the application during peak hours and predicts that cloud 
resources will be overloaded during the upcoming sales season. The QA team uses these 
predictions to plan scalability tests. 

2. Optimization of test processes 

ML helps identify which tests are the most critical to run, reducing testing time and cost. 

Example:​
In a large project where hundreds of tests are run daily, the ML system analyzes historical 
results and identifies that certain tests almost always pass without errors. It recommends 
running these tests less frequently, focusing on higher-risk areas. 

 

AI/ML tools for cloud testing 

1.​ Test.ai: A tool that uses AI to automate UI testing by analyzing visual patterns. 
2.​ Applitools Eyes: Uses AI for visual testing, helping detect even minor changes in the 

UI. 
3.​ Selenium Grid with ML: Integrates ML to optimize test distribution across a server 

cluster. 

 

Impact on the role of QA engineers 

With the implementation of AI and ML, the role of QA engineers is changing. They are shifting 
from manual testing and analysis to managing intelligent systems: 

●​ Developing testing strategies using AI/ML. 
●​ Configuring and monitoring machine learning models. 
●​ Integrating AI/ML into existing DevOps and CI/CD processes. 
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Allegory: a navigator for cloud testing 

AI and ML in testing can be compared to an intelligent navigation system that not only suggests 
a route but also warns about traffic, offers alternatives, and helps avoid dangerous stretches. 
Thanks to these technologies, cloud testing becomes more proactive, adaptive, and precise. 

 

Conclusion 

AI and ML are fundamentally changing the approach to cloud application testing, transforming it 
from a routine process into an intelligent one. They enable QA teams to automate analysis, 
predict risks, and optimize resources. Integrating these technologies not only increases testing 
efficiency but also opens up new horizons for developing modern cloud applications. In the 
future, AI and ML will become an integral part of quality assurance processes, setting new 
standards in the industry. 

Automation of result analysis 

Automating the analysis of test results is a revolutionary step in cloud testing that significantly 
reduces the workload for QA teams, accelerates processes, and improves the quality of 
analysis. Imagine a detective who needs to review thousands of surveillance camera footage 
clips to find a single important detail. If an intelligent system that can analyze data, detect 
anomalies, and highlight the key information does this for him, the detective can focus on 
solving the critical issues. Similarly, automating the analysis of test results allows QA engineers 
to focus on strategic aspects, leaving routine tasks to the tools. 

 

Problems with traditional result analysis 

1.​ Large volumes of data: Test results, especially on large systems, include millions of log 
entries, performance metrics, load graphs, and more. 

2.​ Human factor: Manual result analysis can lead to errors, missed details, or subjective 
evaluation. 

3.​ Time: Analysis of test results in scalable cloud applications can take days or even 
weeks. 

For example, during load testing of a large e-commerce platform, the QA team receives several 
terabytes of data on the system's performance and behavior. Manual analysis takes several 
weeks, delaying the release and increasing the risk of shipping the product with critical defects. 
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How result analysis automation work 

Results analysis automation systems are based on the use of AI and ML algorithms that can 
process vast amounts of data in real time. Their job is to highlight key metrics, identify 
anomalies, and provide insights for further action. 

1. Automated log processing 

Logs contain important information about application behavior, but analyzing them manually is a 
long and difficult process. AI tools automatically inspect logs, identify error patterns, and 
highlight critical entries. 

Example:​
During API testing of a large banking app, the AI system analyzes logs and detects that 
requests to a particular endpoint have an increased response time. It highlights this data for 
further analysis by the team. 

2. Detection of anomalies 

ML models are trained on historical data and are able to recognize when test results deviate 
from a normal pattern. 

Example:​
Based on load test analysis, AI detects that the database performance drops significantly when 
more than 10,000 users operate simultaneously. This allows the team to optimize queries in 
time. 

3. Correlation between metrics 

AI automatically identifies relationships between different metrics that are hard to spot manually. 
For instance, increased network latency might be linked to a rise in server response time. 

Example:​
The analysis system correlates increased latency in a particular region with overload on the 
local load balancer, allowing the team to quickly address the issue. 

4. Report generation 

The system automatically creates detailed reports, including key metrics, graphs, and 
optimization recommendations. 

Example:​
After completing load testing, the system generates a report showing peak CPU usage, average 
API response time, and areas that need attention. 
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Tools for automating result analysis 

1.​ ELK Stack (Elasticsearch, Logstash, Kibana): Helps automate log analysis and 
create visualizations for deeper understanding of data. 

2.​ Splunk: It is used to collect, analyze and monitor logs in scalable systems. 
3.​ Dynatrace: Uses AI to monitor performance and analyze anomalies in applications. 
4.​ Applitools Eyes: Automates visual testing and analysis of UI changes. 

 

Advantages of automating the analysis of results 

1.​ Speed: Test results can be analyzed in real time. 
2.​ Accuracy: Using AI reduces the risk of missing details or human error. 
3.​ Focus on what matters: The QA team receives only relevant information, allowing for 

quick resolution of issues. 
4.​ Prediction:  AI can forecast potential problems based on trend analysis. 

 

Allegory: a smart assistant in a bookstore 

Imagine a bookstore where the assistant automatically identifies which books interest visitors 
the most and offers recommendations based on their preferences. Similarly, automating test 
result analysis helps the QA team focus on the most important aspects while discarding 
irrelevant information. 

 

Conclusion 

Automating test result analysis with AI and ML is not just a trend but a necessity in the world of 
cloud applications. It allows QA teams to reduce analysis time, increase accuracy, and focus on 
strategic tasks. Automation tools not only make engineers' lives easier but also make cloud 
testing more efficient and adaptable to the demands of modern applications. 

Problem prediction in cloud environments 

Problem prediction in cloud environments is an innovative testing approach that uses AI and ML 
to predict potential failures, slowdowns, or other critical issues before they become reality. It's 
similar to the work of a meteorologist analyzing weather data to warn about an impending storm, 
allowing the city to prepare in advance. 
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Why is problem prediction important? 

Cloud applications operate in a dynamic environment, where even minor changes can trigger a 
chain reaction. Prediction helps QA teams to: 

1.​ Reduce the risks of failures: Identify potential problems before they occur. 
2.​ Optimize resources: Determine when the load will reach a critical level and prepare the 

system in advance. 
3.​ Reduce response time: Resolve issues before they affect users. 

For example, in a cloud-based video conferencing app, prediction helps to identify peak load 
during lunchtime. Based on this data, the system scales servers in advance to avoid overload 
and maintain stability. 

 

How does problem prediction work? 

Prediction is based on analyzing large volumes of data, including: 

●​ System logs. 
●​ Performance metrics. 
●​ Resource usage patterns. 
●​ Historical data on failures. 

Machine learning algorithms process this data, find patterns, and create models to predict 
possible scenarios. 

1. Pattern and trend analysis 

AI systems analyze historical data to determine how the system behaved in the past under 
similar conditions.  

Example:​
During last year's sale, an e-commerce platform faced server overload due to a high number of 
simultaneous requests. The prediction system analyzes this data and warns that a similar 
situation might occur this year. 

2. Detection of anomalies in real time 

AI systems can detect deviations from normal behavior in real time, signaling potential 
problems. 

Example:​
In a video streaming app, the AI system notices that network latency in a specific region 
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exceeds normal levels. It predicts that this problem may affect video quality for users and 
suggests redirecting traffic to another region. 

3. Load forecasting 

ML systems predict peak load periods based on trends and user behavior. 

Example:​
An online food ordering service predicts increased traffic during lunch and dinner hours. Based 
on this prediction, the system automatically scales servers to handle more requests. 

 

Tools for problem prediction 

1.​ Dynatrace: Uses AI to monitor performance and predict potential failures. 
2.​ AWS CloudWatch Anomaly Detection: Analyzes system metrics and predicts 

anomalies. 
3.​ Google Cloud Operations Suite (formerly Stackdriver): Helps QA teams analyze 

trends and identify potential issues. 
4.​ Splunk ITSI (IT Service Intelligence): Uses machine learning to predict potential 

failures in cloud applications. 

 

How to integrate prediction into cloud testing? 

1.​ Data collection: Install monitoring tools to track logs, metrics, and user behavior. 
2.​ Training ML models: Use historical data to build machine learning models. 
3.​ CI/CD integration: Add prediction into your DevOps processes to automatically respond 

to predicted issues. 
4.​ Test scenarios: Verify whether the predictions from models correlate with actual events. 

 

Allegory: weather forecast for cloud application 

Predicting problems in cloud environments is similar to modern weather forecasting. By 
analyzing data on temperature, humidity and wind speed, meteorologists can predict when rain 
or storms will begin. Similarly, AI and ML use data about system behavior to predict when an 
app might run into problems. 

 

 

81 



 

Advantages of prediction 

1.​ Reduced downtime: Problems are addressed before they affect users. 
2.​ Cost optimization: Scaling resources in advance reduces overload and costs. 
3.​ Quality improvement: The system operates more stably, providing a better user 

experience. 

 

Conclusion 

Problem prediction in cloud environments transforms testing from reactive to proactive. By using 
AI and ML, QA teams can predict and avoid issues, ensuring seamless app performance. In the 
future, this approach will become a cornerstone of cloud testing, unlocking new opportunities for 
quality assurance. 

17. Trends in cloud technologies 

Cloud technologies are constantly evolving, offering innovative solutions that transform the 
approach to application development, testing, and deployment. What seemed like a 
breakthrough yesterday is becoming a standard today. New trends define the rules of the game, 
changing the role of QA teams and opening up new opportunities for quality assurance. In this 
installment, we'll look at the key trends in cloud technologies that are shaping the future of 
testing and development. 

 

Development of cloud technologies 

Cloud platforms continue to improve, addressing the needs of businesses and developers. Key 
areas of development include: 

●​ Scalability: The cloud has become even more adaptive to changes in load, providing 
flexibility and efficiency. 

●​ Deep automation: Integration of automation tools allows to reduce human intervention 
in infrastructure management. 

●​ Service ecosystem: Cloud platform providers offer an increasing number of 
ready-made solutions, from container management to AI models, reducing development 
time and effort. 

 

Key trends in cloud technologies 

1. Serverless computing 
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Serverless computing is a paradigm in which developers focus on building code without 
worrying about managing servers. Applications run only when needed, eliminating the need to 
constantly maintain servers. 

Why is this important? 

●​ Cost reduction: Payment is made only for the actual use of resources. 
●​ Ease of scaling: Serverless computing automatically adapts to the load. 
●​ Accelerated development: Less time is spent configuring infrastructure. 

Example:​
AWS Lambda, Azure Functions, and Google Cloud Functions allow developers to build 
applications that run only on demand. For example, the function for image processing is 
activated only when the user uploads a new photo. 

 

2. Containerization 

Containers (Docker, Kubernetes) have become the standard for creating and deploying 
applications. They allow you to package an application with its dependencies, ensuring 
consistency across environments. 

Why is this important? 

●​ Mobility: Containers can be moved between different cloud platforms without 
configuration changes. 

●​ Faster deployment: Applications start faster due to isolated environments. 
●​ Efficiency: Containers allow better resource usage than traditional virtual machines. 

Example:​
Large platforms like Netflix use Kubernetes to manage their microservices architecture, ensuring 
stability and scalability of their platform. 

 

3. AI and Machine Learning in the cloud 

Cloud providers integrate AI/ML services that allow developers to use machine learning models 
without having to build their own infrastructure. 

Why is this important? 

●​ Accessibility: Any company, regardless of size, can integrate AI solutions. 
●​ Ease of use: Automation and model training tools greatly simplify the process. 
●​ Power: The cloud provides computing resources for working with large datasets. 
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Example:​
Amazon SageMaker and Google AI Platform allow you to build, train, and deploy AI models for 
data analysis, forecasting, and automation. 

 

4. Multicloud і Hybrid Cloud 

More and more companies are adopting a strategy of using multiple cloud platforms (multicloud) 
or combining private and public clouds (hybrid cloud). 

Why is this important? 

●​ Flexibility: Companies can choose the best services from each provider. 
●​ Reliability: Load distribution between platforms reduces the risk of failures. 
●​ Cost control: Multicloud allows optimizing costs by using the most economical 

solutions. 

Example:​
A company uses AWS for scalability, Google Cloud for analytics, and on-premises infrastructure 
for sensitive data. 

 

Impact on QA and testing 

QA teams must adapt to new technologies and trends in cloud technologies: 

1.​ Testing Serverless applications: Verifying functions that exist only during execution. 
2.​ Containerized environments: Ensuring test isolation and stability in containerized 

applications. 
3.​ AI Integration: Using AI for test automation and result analysis. 
4.​ Cross-cloud testing: Ensuring quality in multicloud and hybrid cloud environments. 

 

Allegory: the future of a city 

Trends in cloud technologies are similar to the development of a modern city integrating smart 
homes, automated transportation, and energy-saving technologies. Cloud testing is a tool that 
helps maintain harmony in this dynamic environment. 
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Conclusion 

Trends in cloud technologies open up new horizons for application development and testing. QA 
teams must be ready for change, adapt new technologies, and integrate them into their 
processes. This is not just a challenge but an opportunity to become key players in the creation 
of high-quality and stable cloud solutions. 

Serverless Testing (AWS Lambda, Azure Functions) 

Serverless computing is changing the paradigm of application development and testing, 
allowing developers to focus on business logic without the need to manage server 
infrastructure. In serverless architecture, applications are deployed as functions that are 
triggered only when needed, and resources are automatically allocated and scaled. For QA 
teams, this presents both opportunities and unique challenges that require new approaches to 
testing. 

 

What is Serverless Computing? 

Serverless is a model where a cloud provider automatically manages the servers that support 
your application. Popular services like AWS Lambda, Azure Functions and Google Cloud 
Functions, allow developers to create small functions that run only when needed. 

Key advantages of Serverless: 

1.​ Cost efficiency: You only pay for the execution time of the functions. 
2.​ Rapid scaling: Functions automatically scale depending on the number of requests. 
3.​ Ease of development: Developers can focus on code, not server configuration. 

Example:​
Imagine a service that processes images uploaded by users. With AWS Lambda, a function is 
automatically triggered every time a user uploads a new photo, reducing the cost of maintaining 
servers constantly. 

 

Testing Serverless applications 

Testing in serverless architecture has unique aspects that differentiate it from traditional 
approaches: 

1.​ Short execution times: Functions run for short periods, making it harder to monitor and 
collect data. 

2.​ Distributed architecture: Serverless applications are often composed of many 
interconnected functions. 
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3.​ Dependence on external triggers: Functions may be triggered by events like file 
uploads, API requests, or messages from queues. 

 

Approaches to Serverless Testing 

1. Local testing 

Local testing allows QA teams to test features without uploading them to the cloud. Tools like 
AWS SAM (Serverless Application Model) or Azure Functions Core Tools provide an 
environment for emulating serverless functions. 

Example:​
A development team tests an image-processing function locally using the AWS SAM CLI, 
checking how it responds to various file formats. 

2. Integration testing 

In serverless architecture, integration between functions, databases, and other services is 
crucial. Integration testing ensures that all components work together harmoniously. 

Example:​
In an online food ordering application, the QA team checks whether the order processing 
function interacts correctly with the database and the payment service. 

3. Performance testing 

Since serverless functions scale automatically, it is important to test how they respond to peak 
load. Load tests simulate hundreds or thousands of requests simultaneously. 

Tools: 

●​ Artillery: Tests the performance of AWS Lambda functions. 
●​ Azure Load Testing: Simulates workloads for Azure Functions. 

Example:​
A QA team runs tests that simulate a thousand simultaneous requests to an AWS Lambda 
function to evaluate its response time and stability. 

4. Monitoring and logging 

Serverless functions often rely on external events, so it's important to set up monitoring and 
logging. Services like AWS CloudWatch or Azure Monitor allow tracking of function execution. 
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Example:​
A QA team configures AWS CloudWatch to collect metrics such as function execution times and 
error rates. 

 

Tools for Serverless Testing 

1.​ AWS SAM CLI: Emulate and test AWS Lambda functions locally. 
2.​ Azure Functions Core Tools: Local testing of Azure Functions. 
3.​ Postman: Used for testing APIs that call serverless functions. 
4.​ Artillery: Load testing for serverless architecture. 
5.​ Dashbird: Monitoring and analyzing the execution of AWS Lambda functions. 

 

Challenges in Serverless testing 

1.​ Environmental instability: The distributed nature of serverless systems makes them 
more difficult to replicate in test environments. 

2.​ Execution time limit: Serverless functions have execution time limits (for example, 15 
minutes for AWS Lambda), which makes long tests difficult. 

3.​ Cloud provider dependency: Integration with specific services makes functions less 
portable. 

 

Allegory: instant response testing 

Serverless functions are like fast delivery services: they are triggered instantly and complete 
tasks before disappearing. QA teams need to ensure these services deliver "packages" 
error-free and on time, even during peak hours. 

 

Conclusion 

Serverless testing ushers in a new era where QA teams must adapt to the short execution 
times, scalability, and distributed nature of these systems. By leveraging local testing, 
integration approaches, load testing, and modern tools, QA professionals can ensure 
high-quality serverless applications. In a world where speed and flexibility are key, serverless 
architecture is becoming a fundamental part of cloud technologies, and testing it is a critical skill 
for the future. 
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Testing containerized applications (Kubernetes, Docker) 

Containerization has revolutionized application development and deployment. Docker and 
Kubernetes allow applications and their dependencies to be isolated, ensuring stability and 
reproducibility regardless of the environment. However, the isolation and distributed nature of 
containers also introduce new testing challenges. QA teams must consider the specific features 
of containerized applications and adapt their quality assurance approaches. 

 

What is containerization? 

Containerization is the process of packaging an application with all its dependencies (libraries, 
configurations) into a single container that can run on any server or virtual machine. Docker is 
the most common tool for creating containers, while Kubernetes is a platform for managing 
these containers in a scalable environment. 

Advantages of containerization: 

●​ Portability: Containerized applications run consistently across different environments. 
●​ Scalability: Kubernetes enables quick addition or removal of containers based on load. 
●​ Insulation: Each container operates independently, enhancing security and stability. 

Example:​
An e-commerce platform uses Docker to isolate microservices, such as order processing, 
payments, and product management. Kubernetes automatically scales these services based on 
traffic. 

 

Challenges in testing containerized applications 

1.​ Dynamic environment: Containers can start and stop automatically, making it harder to 
replicate a consistent testing environment. 

2.​ Distributed architecture: Containerized applications often consist of multiple 
microservices interacting via a network. 

3.​ Scaling complexity: Testing must account for how the application behaves during 
container scaling. 

 

Fundamentals of testing containerized applications 

1. Testing of individual containers 

Testing each container separately ensures it functions reliably and performs its intended tasks. 
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Example:​
A QA team tests a database container to confirm that data is stored and retrieved correctly even 
after the container restarts. 

 

2. Integration testing 

It’s crucial to verify that containers interact correctly within a distributed architecture. 

Example:​
In an online ordering system, integration tests ensure the payment, inventory, and delivery 
microservices communicate correctly when processing an order. 

 

3. Performance testing 

Containerized applications must handle peak loads effectively. Load tests evaluate system 
behavior during scaling. 

Example:​
A QA team uses Kubernetes to simulate peak load by adding containers during testing. 

 

4. Monitoring and logging 

Since containers have a limited lifecycle, it’s essential to set up monitoring and logging to track 
issues. 

Example:​
Using ELK Stack (Elasticsearch, Logstash, Kibana), the team collects logs from all containers in 
a Kubernetes cluster to analyze potential issues. 

 

Tools for testing containerized applications 

1.​ Docker Compose: Creates test environments with multiple interdependent containers. 
2.​ Kubernetes Dashboard: Provides a visual overview of cluster and container states. 
3.​ Grafana and Prometheus: Monitor container performance in Kubernetes. 
4.​ Postman and Rest Assured: Test APIs interacting with containerized services. 
5.​ Artillery: Conducts load testing of containerized applications. 
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Testing features in Kubernetes 

Kubernetes adds complexity through automation of scaling, load balancing, and self-healing. 
QA teams must address these features during testing: 

●​ Failover scenarios: Simulating pod or node failures during tests. 
●​ Scaling: Verifying performance during automatic container addition or removal. 
●​ Environment configuration: Using Kubernetes ConfigMaps and Secrets to test 

dynamic configurations. 

 

Allegory: testing the modular city 

Containers can be likened to modular buildings, where each module serves a specific function 
but collectively forms a cohesive city. QA teams must verify individual modules and their 
interactions to ensure the "city" operates smoothly and reliably. 

 

Conclusion 

Testing containerized applications is essential for ensuring stability and performance in modern 
cloud systems. By focusing on individual container tests, integration testing, monitoring, and 
scaling, QA teams can maintain high quality in containerized environments. Kubernetes and 
Docker are now integral to modern IT, and their testing is a critical step in building reliable cloud 
solutions. 

Closing statement 

Cloud technologies are at the heart of the modern IT industry, transforming the way applications 
are developed, tested, and deployed. This book serves as your guide to the intricate yet exciting 
world of cloud testing, showcasing how QA engineers adapt to changes, mastering new tools 
and methodologies to remain an essential part of today’s technological ecosystem. 

 

Key takeaways from the trip 

We began with the fundamentals of cloud platforms, examining their impact on businesses and 
users. Then, we delved into testing intricacies—from functional tests to security assurance, from 
performance analysis to big data workflows. Finally, we explored the future, discussing how AI, 
machine learning, serverless architecture, and containerization reshape QA practices. 

Each chapter of this book highlighted the central theme: cloud testing is not merely a set of 
tools and methods but a strategic approach to ensuring quality in a fast-changing world. 
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QA engineers are evolving into analysts, test environment architects, and business partners, 
reflecting their growing significance in today’s tech landscape. 

 

Challenges and opportunities 

Cloud technologies bring unprecedented opportunities for scalability and adaptability. But along 
with this, they also add challenges: 

●​ Dynamic environments make testing difficult. 
●​ Distributed architectures require new approaches to integration. 
●​ Continuous development of technologies requires continuous learning and adaptation. 

QA teams capable of overcoming these challenges become strategically important players, 
helping businesses stay ahead of the competition. Their ability to leverage AI, predict issues, 
optimize costs, and ensure quality in dynamic environments forms the foundation of success for 
cloud applications. 

 

Vision for the future 

The future of cloud testing promises to be exciting. QA engineers will continue evolving 
alongside technologies, utilizing artificial intelligence, automation, and innovative approaches to 
quality assurance. At the heart of this transformation will remain the core principle: ensuring 
users receive a stable, secure, and high-performing product that meets their 
expectations. 

Cloud testing already impacts every aspect of digital life: from the convenience of mobile apps 
to the security of financial transactions, from the stability of streaming platforms to the 
optimization of global logistics systems. 

 

Call to action 

This book is just the beginning. QA engineers must be prepared for learning, experimenting, 
and embracing new challenges. Continuous growth and adaptation will become your primary 
tools in the world of cloud technologies. Regardless of the complexity of tasks, the goal remains 
the same: to ensure the quality, reliability, and trustworthiness of products that change the world. 

Your future as a QA engineer in cloud applications is not just about testing; it’s about building 
the foundation for innovations that impact millions of users every day. It’s a challenge but also a 
privilege to be proud of. 
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18. The role of QA in the future of cloud technologies 

In a world where technology is changing at a dizzying speed, the role of QA engineers extends 
beyond classical testing. They become strategic business partners, innovators in quality 
assurance and an integral part of the team that builds reliable and scalable cloud solutions. In 
this chapter, we'll look at how QA engineers are adapting to change and playing a key role in the 
future of cloud technology. 

 

The evolution of QA role 

Previously, QA was viewed as the final stage in the software development lifecycle. Today, it’s 
different. In cloud technologies, QA engineers are integrated at every stage—from planning to 
product support: 

●​ Strategic partners: They participate in the development of the application architecture, 
ensuring testability and reliability from the beginning. 

●​ Risk analysts: QA teams use data and analytics to predict potential problems. 
●​ Innovation integrators: They are implementing the latest technologies such as AI, 

automation and containerization to improve testing efficiency. 

 

QA as a driving force for innovation 

Cloud technologies provide opportunities to integrate innovations into the testing process: 

●​ AI and Machine Learning: QA engineers use AI to predict issues, automate result 
analysis, and create adaptive test scenarios. 

●​ Serverless and Kubernetes: They adapt test strategies to serverless architecture and 
containerized environments, ensuring stability and scalability. 

●​ Multi-regional testing: Testing in cloud environments now includes performance and 
reliability testing across regions and availability zones. 

Example:​
In a cloud-based video streaming application, QA engineers develop tests that simulate millions 
of users accessing the platform simultaneously from various regions. They use AI to monitor 
performance and optimize data streams in real-time. 

 

Challenges facing QA engineers 

The future of cloud technologies brings with it not only opportunities, but also challenges: 
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1.​ Complex environments: The dynamism and distribution of cloud systems make their 
testing difficult. 

2.​ Release speed: CI/CD processes require speed and flexibility from QA teams. 
3.​ Security: Data protection in the cloud becomes a priority, and QA teams must ensure 

security testing at every stage. 

 

How QA engineers shape the future 

QA teams are becoming key players in helping businesses stay ahead of the competition. They: 

●​ Offer proactive solutions: By predicting problems, QA engineers mitigate risks before 
they occur. 

●​ Optimize costs: QA teams help businesses use resources efficiently, reducing the cost 
of cloud testing. 

●​ Enhance customer trust: The stability and quality of products improve user loyalty and 
strengthen a company’s market position. 

Example:​
In a financial company, QA engineers create automated tests to verify the security of 
cloud-based transactions. This not only minimizes the risk of data breaches but also increases 
customer trust. 

 

Conclusion: QA as architects of quality 

The role of QA in the future of cloud technologies is more than just testing code. It involves 
active participation in developing strategies that ensure the quality of products and services. QA 
engineers are becoming architects of quality, helping companies innovate and remain 
competitive in a fast-changing world. 

The future of cloud technologies depends on the ability of QA teams to integrate new 
technologies, adapt to challenges, and implement effective solutions. It’s both a responsibility 
and a privilege that allows QA engineers to be true leaders of change in today’s IT industry. 

The importance of continuous learning for testers 

The modern world of cloud technologies is evolving at such a rapid pace that yesterday's skills 
of QA engineers may become insufficient tomorrow. Continuous learning for testers is not just a 
way to stay competitive but a necessity that defines success in the profession. QA specialists 
who actively develop themselves can not only adapt to changes but also drive technological 
progress, ensuring quality in increasingly complex environments. 
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Why is continuous learning critically important? 

1.​ Rapid technology advancement: Cloud platforms like AWS, Azure, and GCP are 
constantly adding new services and features. Testers must stay up-to-date to correctly 
test applications. 

2.​ Evolution of methodologies: New approaches to testing, such as Chaos Engineering 
or containerized application testing, require deep knowledge and hands-on experience. 

3.​ Growing role of automation: With the advancement of AI, ML, and DevOps processes, 
automation is becoming the foundation of testing. Without an understanding of these 
technologies, testers risk being left behind. 

Example:​
A tester skilled in Kubernetes and Docker can adapt more quickly to changes in the cloud 
environment compared to one who doesn't invest time in learning these technologies. 

 

Learning as a tool for adaptation to change 

QA engineers need the ability to quickly absorb new knowledge to remain effective in a dynamic 
environment: 

●​ Learning new tools: Testing tools like Playwright, Rest Assured, or AWS Fault Injection 
Simulator help QA engineers work faster and more efficiently. 

●​ Expanding programming skills: A deeper understanding of programming languages 
​​such as Python, Java, or JavaScript allows QA professionals to write more complex and 
responsive tests. 

●​ Deepening cloud platform knowledge: AWS, Azure, GCP provide certification 
programs that help understand the nuances of working with cloud services. 

 

The role of certifications and training programs 

Professional certifications and trainings allow testers to acquire knowledge in a structured 
manner and confirm their level of competence: 

1.​ AWS Certified Cloud Practitioner: An entry level to understand the basics of AWS. 
2.​ Azure DevOps Engineer Expert: Certification confirming knowledge of Microsoft's 

DevOps tools. 
3.​ Certified Kubernetes Administrator (CKA): Validates expertise in managing 

Kubernetes clusters. 

Example:​
A tester with AWS Certified Solutions Architect certification can more effectively test the 
performance and reliability of applications in the cloud. 

94 



 

Learning through practice 

Learning is not limited to theoretical knowledge. Practical experience of testing in real conditions 
is the key to understanding the intricacies of working with technologies: 

●​ Participating in projects using different cloud platforms like AWS, Azure, or GCP 
provides insights into their differences. 

●​ Practicing with automation tools like Selenium, Playwright, or JMeter enhances test 
automation skills. 

●​ Testing new approaches, such as Chaos Engineering, helps understand how 
applications behave during failures. 

 

Continuous learning as a competitive advantage 

In today's competitive IT market, testers who are willing to learn have better opportunities to: 

●​ Secure highly qualified jobs. 
●​ Participate in large-scale and exciting projects. 
●​ Take leadership positions in teams. 

Example:​
A tester who has mastered test automation for serverless applications can offer unique value to 
a business, ensuring quality in areas where most QA specialists still rely on manual testing. 

 

Allegory: the river of knowledge 

Continuous learning can be compared to a river: if you stand on its shore, you watch knowledge 
pass you by. But if you step into the water and let it carry you forward, you will always be at the 
forefront of progress. 

 

Conclusion 

Continuous learning for QA engineers is not just a necessity but also the key to professional 
growth and success. In a world where technology evolves faster than ever, learning becomes 
the tool that allows you not just to keep up with the times but also to shape the future of cloud 
technologies. Investing in knowledge is the best investment you can make in your career. 
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How QA engineers can help businesses stay ahead 

In today's world, technology defines business success. Competition is growing, and consumers 
expect stability, speed, and impeccable product quality. In this race, QA engineers are not just 
testers but strategic partners who help businesses outpace competitors. Their work goes 
beyond detecting errors: it’s about building trust, minimizing risks, and laying the foundation for 
innovation. 

 

How does QA affect business competitiveness? 

1. Ensuring high product quality 

The key to any product’s success is its reliability and alignment with user expectations. QA 
engineers ensure that the product meets the stated requirements and operates stably even 
under challenging conditions. 

Example:​
Imagine a mobile banking app. An error in displaying account balances could result in a loss of 
customer trust. QA engineers ensure that all app features work flawlessly by testing it on various 
devices and scenarios. 

 

2. Reducing time to market 

In a world where speed of releases determines success, QA engineers help optimize testing 
processes. Using automation, CI/CD integration, and other modern approaches, they reduce 
testing time without sacrificing quality. 

Example:​
An e-commerce platform employs automated UI and API tests triggered after each code update. 
This allows weekly feature releases, while competitors face delays due to manual testing. 

 

3. Predicting issues and minimizing risks 

QA teams using AI and machine learning are able to predict potential problems before they 
occur. This helps businesses avoid downtime and reputational losses. 

Example:​
By analyzing historical data, QA engineers predict that a new feature might overload the 
database during peak usage. By optimizing queries in advance, they prevent failures during 
launch. 
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4. Optimizing costs 

QA engineers reduce costs by implementing efficient testing strategies. Tools like Spot 
Instances, autoscaling, or serverless architecture help save on cloud resources. 

Example:​
A financial company configures automatic shutdown of test environments outside working 
hours, reducing cloud resource expenses by 40%. 

 

How does QA support innovation? 

1.​ Adopting cutting-edge technologies: QA engineers test AI, IoT, blockchain, and other 
innovations, ensuring their integration into products. 

2.​ Experimenting with new approaches: Chaos Engineering, Big Data Testing, and other 
modern methodologies allow QA teams to study how applications respond to real-world 
scenarios. 

Example:​
A QA team tests an IoT device for a smart home, verifying its stability under scenarios of 
internet interruptions. This ensures a better user experience and increases brand trust. 

 

Allegory: QA as the captain of an innovation ship 

QA engineers are like the captain of a ship who foresees storms before they hit. They don’t just 
test the product—they steer processes, ensuring safety, stability, and success in unpredictable 
conditions. 

 

Conclusion 

QA engineers are the foundation of a successful business in the cloud technology era. They 
help businesses stay ahead by ensuring stability, quality, and efficiency. From risk forecasting to 
innovation adoption, their role extends beyond testing to a proactive approach that shapes the 
future. Forward-thinking businesses already understand that QA is more than code verification 
— it’s a long-term success strategy. 
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19. Resources for effective testing in cloud environments 

Templates for сonfiguring test environments in the cloud 

Setting up a test environment in the cloud is a critical step that ensures stability, scalability and 
reliability of applications. With templates, QA teams can standardize approaches to building 
environments, reducing the risk of errors and saving time. These templates also simplify 
process automation, ensuring consistency across any cloud environment, whether AWS, Azure, 
or Google Cloud Platform (GCP). 

 

Why are templates important? 

1.​ Consistency: Templates ensure that the environment is configured the same on every 
deployment, regardless of engineer or project. 

2.​ Speed: Ready-made templates allow you to quickly create test environments for new 
projects or scenarios. 

3.​ Scalability: Using templates makes it easy to set up environments for load testing or 
testing in multiple regions at the same time. 

4.​ Automation: Integrating templates with tools such as Terraform, Ansible, or 
CloudFormation enables automatic creation and configuration of environments. 

 

Example: Template for setting up a test environment in AWS 

Template for AWS CloudFormation 

yaml 
Resources: 
  TestEnvironmentVPC: 
    Type: AWS::EC2::VPC 
    Properties: 
      CidrBlock: 10.0.0.0/16 
      Tags: 
        - Key: Name 
          Value: TestVPC 
 
  TestEnvironmentSubnet: 
    Type: AWS::EC2::Subnet 
    Properties: 
      VpcId: !Ref TestEnvironmentVPC 
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      CidrBlock: 10.0.1.0/24 
      AvailabilityZone: us-west-2a 
      Tags: 
        - Key: Name 
          Value: TestSubnet 
 
  TestInstance: 
    Type: AWS::EC2::Instance 
    Properties: 
      InstanceType: t2.micro 
      SubnetId: !Ref TestEnvironmentSubnet 
      ImageId: ami-0abcdef1234567890 
      Tags: 
        - Key: Name 
          Value: TestInstance 
 

This template creates a VPC, subnet, and EC2 instance that you can use as a base testing 
environment. 

 

Example: Template for Kubernetes 

Kubernetes Deployment Template 

yaml 
apiVersion: apps/v1 
kind: Deployment 
metadata: 
  name: test-app 
  labels: 
    app: test-app 
spec: 
  replicas: 2 
  selector: 
    matchLabels: 
      app: test-app 
  template: 
    metadata: 
      labels: 
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        app: test-app 
    spec: 
      containers: 
      - name: test-app-container 
        image: nginx:latest 
        ports: 
        - containerPort: 80 
 

This template creates a deployment with two container replicas based on an Nginx image that 
can be used for testing applications in Kubernetes. 

 

Templates for other cloud platforms 

1.​ Azure Resource Manager (ARM): Azure provides templates for creating resources 
such as virtual machines or databases. 

Example: 

json 
{ 
  "$schema": 
"https://schema.management.azure.com/schemas/2019-04-01/deploymentTemp
late.json#", 
  "contentVersion": "1.0.0.0", 
  "resources": [ 
    { 
      "type": "Microsoft.Compute/virtualMachines", 
      "apiVersion": "2021-04-01", 
      "name": "TestVM", 
      "location": "[resourceGroup().location]", 
      "properties": { 
        "hardwareProfile": { 
          "vmSize": "Standard_DS1_v2" 
        } 
      } 
    } 
  ] 
} 
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2.​ Google Deployment Manager: GCP uses YAML or Python templates to create 
resources. 

Example: 

yaml 
resources: 
- name: test-vm 
  type: compute.v1.instance 
  properties: 
    zone: us-central1-a 
    machineType: zones/us-central1-a/machineTypes/n1-standard-1 
    disks: 
    - deviceName: boot 
      boot: true 
      initializeParams: 
        sourceImage: 
projects/debian-cloud/global/images/debian-10-buster-v20210721 
 

 

Tips for using templates 

1.​ Standardization: Use the same templates for all projects to keep configurations 
consistent. 

2.​ Documentation: Provide clear instructions on how to use the templates to make it 
easier for new team members. 

3.​ Testing templates: Make sure the templates work correctly before using them in real 
projects. 

 

Conclusion 

Templates for configuring test environments in the cloud are a powerful tool for standardizing, 
automating, and optimizing QA processes. They help minimize human errors, speed up 
environment setup, and enhance testing efficiency. By leveraging ready-made templates, QA 
teams can create environments that adhere to best practices and ensure high-quality testing 
outcomes. 
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Examples of automated test scenarios 

Automated testing has become an integral part of the quality assurance process, especially in 
cloud environments where speed, scalability, and efficiency are critical. QA engineers use 
automated tests to verify functionality, performance, security, and other aspects of applications. 
Below are examples of test scenarios that can be applied in real-world projects. 

 

1. API testing in cloud environments 

Automated tests for APIs validate server responses against expected values, assess 
performance, and ensure correct handling of various requests. 

Tool: Rest Assured (Java) 

java 
Copy code 
import io.restassured.RestAssured; 
import org.junit.jupiter.api.Test; 
 
import static io.restassured.RestAssured.given; 
import static org.hamcrest.Matchers.equalTo; 
 
public class ApiTest { 
    @Test 
    public void testGetUser() { 
        RestAssured.baseURI = "https://api.example.com"; 
        given() 
            .header("Authorization", "Bearer <token>") 
        .when() 
            .get("/users/1") 
        .then() 
            .statusCode(200) 
            .body("name", equalTo("John Doe")) 
            .body("email", equalTo("johndoe@example.com")); 
    } 
} 
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Scenario:​
The test checks whether the API returns correct information about the user from the ID 1. In 
case of changes in the server logic, this test signals a mismatch. 

 

2. UI testing in the cloud application 

UI tests allow you to check user interaction with the application. 

Tool: Selenium WebDriver (Java) 

java 
Copy code 
import org.openqa.selenium.WebDriver; 
import org.openqa.selenium.WebElement; 
import org.openqa.selenium.chrome.ChromeDriver; 
import org.openqa.selenium.By; 
 
public class UiTest { 
    public static void main(String[] args) { 
        System.setProperty("webdriver.chrome.driver", 
"path/to/chromedriver"); 
        WebDriver driver = new ChromeDriver(); 
 
        try { 
            driver.get("https://example.com/login"); 
 
            WebElement username = 
driver.findElement(By.id("username")); 
            WebElement password = 
driver.findElement(By.id("password")); 
            WebElement loginButton = 
driver.findElement(By.id("loginButton")); 
 
            username.sendKeys("testuser"); 
            password.sendKeys("password123"); 
            loginButton.click(); 
 
            WebElement welcomeMessage = 
driver.findElement(By.id("welcomeMessage")); 

103 



 

            assert welcomeMessage.getText().contains("Welcome, 
testuser"); 
        } finally { 
            driver.quit(); 
        } 
    } 
} 
 

Scenario:​
This test checks the login in the web application. He fills in the input fields, clicks the "Login" 
button, and checks to see if the welcome message is displayed. 

 

3. Load testing of the cloud server 

Automated scenarios for load testing allow you to check how the server copes with a large 
number of simultaneous requests. 

Tool: Apache JMeter 

xml 
Copy code 
<TestPlan> 
  <ThreadGroup> 
    <num_threads>100</num_threads> 
    <ramp_time>10</ramp_time> 
    <LoopController> 
      <loops>10</loops> 
    </LoopController> 
    <HTTPSamplerProxy> 
      <domain>api.example.com</domain> 
      <path>/endpoint</path> 
      <method>GET</method> 
    </HTTPSamplerProxy> 
  </ThreadGroup> 
</TestPlan> 
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Scenario:​
This test simulates 100 users sending requests to the API over 10 seconds. It helps evaluate 
server response time and stability under load. 

 

4. Testing containerized applications in Kubernetes 

QA engineers can automate container testing in a Kubernetes cluster. 

Tool: Pytest + Kubernetes Python Client 

python 
Copy code 
from kubernetes import client, config 
 
def test_kubernetes_pod(): 
    config.load_kube_config() 
    v1 = client.CoreV1Api() 
    pods = v1.list_namespaced_pod(namespace="default") 
     
    pod_names = [pod.metadata.name for pod in pods.items] 
    assert "test-app-pod" in pod_names 
 

Scenario:​
This test verifies that the application container is successfully started on the Kubernetes cluster. 

 

5. Cloud application security testing 

Security scenarios allow testing whether an application is protected against attacks such as 
SQL injections or XSS. 

Tool: Burp Suite 

●​ Use Burp Scanner to automatically detect vulnerabilities. 
●​ Configure test queries with suspicious data (e.g. "' OR '1'='1" for SQL injection 

testing). 

Scenario:​
The test detects potential vulnerabilities in the web application that can be used to hack the 
system. 
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Recommendations for automated tests 

1.​ Clear expectations: Each test should have a clear scenario and success criteria. 
2.​ Scalability: Tests should run on-premises, in the cloud, and in containers. 
3.​ CI/CD integration: Automated tests should be run after each code update. 

 

Conclusion 

Automated test scenarios allow QA teams to quickly and efficiently verify the functionality, 
security, and performance of applications in cloud environments. Using modern tools and 
approaches not only ensures product stability but also provides a competitive advantage for the 
business. 

Useful resources for further study 

Cloud application testing is an ever-evolving field. To stay at the forefront of technology and 
improve their skills, QA engineers need access to quality resources. In this section, we have 
compiled a list of helpful tools, learning platforms, books, and communities that will help deepen 
knowledge and open new horizons in cloud testing. 

 

Online courses and learning platforms 

1.​ AWS Training and Certification​
Official courses from Amazon that cover everything from cloud basics to advanced 
concepts like AWS Lambda, CI/CD, and cloud security. 

2.​ Microsoft Learn​
A learning platform for Azure, including cloud application testing, DevOps, and 
environment configuration. 

3.​ Coursera​
Courses from leading universities and companies like Google, IBM, and Stanford on 
testing, containerization, AI, and ML in the cloud. 

4.​ Udemy​
Practical courses on test automation, using Selenium, Kubernetes, Docker, and cloud 
platforms. 

 

Books for in-depth study 

1.​ "Cloud Native Patterns" by Cornelia Davis​
This book covers the principles of building, testing, and deploying cloud applications in a 
Kubernetes environment. 
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2.​ "Infrastructure as Code" by Kief Morris​
Describes using Terraform, Ansible, and other tools to create repeatable, automated test 
environments. 

3.​ "The Site Reliability Workbook" by Betsy Beyer et al.​
A practical approach to building stable and reliable applications in the cloud, including 
reliability testing. 

4.​ "Continuous Delivery" by Jez Humble and David Farley​
The book addresses the integration of testing into CI/CD processes, which is critical for 
today's QA teams. 

 

Tools for cloud testing 

1.​ Terraform​
An infrastructure-as-code (IaC) tool to help automate the setup of test environments in 
the cloud. 

2.​ Selenium​
A popular tool for automating UI testing of web applications. 

3.​ Apache JMeter​
Ideal for load and performance testing of applications in the cloud. 

4.​ Postman​
An essential tool for API testing. 

5.​ K6​
A lightweight performance testing platform that integrates well with cloud platforms. 

 

Communities and forums 

1.​ Stack Overflow​
A large community of developers and testers where you can get answers to questions 
about cloud technologies, test automation and QA. 

2.​ Reddit: r/devops​
Discussing DevOps and testing in cloud environments. A useful resource for receiving 
recommendations and sharing experiences. 

3.​ LinkedIn Groups​
Groups such as "Test Automation Community" or "Cloud Computing Professionals" offer 
discussions on new technologies and approaches in cloud testing. 

4.​ Meetup​
Local and online meetings to discuss cloud application testing, new trends and tools. 
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Blogs and articles 

1.​ AWS Blog​
Articles about new AWS services that can be useful for QA teams. 

2.​ Google Cloud Blog​
A resource for anyone working with GCP, including test scenarios and cost optimization.​
Google Cloud Blog 

3.​ Test Automation University​
Blog and free courses on test automation.​
Test Automation University 

4.​ DevOps.com​
Articles on test integration in DevOps, tools and practices for the cloud environment. 

 

Conclusion 

Useful resources are key to the successful development of a QA engineer in the world of cloud 
technologies. Use these platforms, books, tools, and communities to stay ahead, improve your 
skills, and adapt to new challenges. Continuous learning and sharing experiences with 
colleagues open new horizons and help shape the future of cloud testing. 
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