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Abstract

This article explores the impact of containerization on IT project infrastructure, analyzing its
benefits and limitations. Containerization simplifies dependency management, enhances flexibility,
and speeds up deployment by isolating environments. Examples from major companies such as
Netflix, Spotify, and Google highlight its advantages in scaling and adapting infrastructure to high
loads. Special attention is given to container orchestration using Kubernetes, which facilitates
managing microservices architecture. The limitations of containerization, including the need for
improved security and data management, are also discussed. It is anticipated that containerization will
become an integral part of IT infrastructure, especially within DevOps environments.
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AHHOTAIUSA

B craree paccMOTpeHO BIUSHHE KOHTEHHEpHU3allMM Ha OpraHu3anuio MHPpacTpykTypsl [T-
IIPOEKTOB, AHAIM3UPYIOTCA €€ NpeuMyllecTBa M orpaHudyeHus. KoHTelHepu3anus I03BOJISIET
ymnpouiath YIpaBJC€HHE 3aBUCHUMOCTSIMHM TMPWIOKEHHH, NOBBINATh T'HOKOCTH M CKOPOCTb
pa3BepTBIBAHMS 3a CUET M30JLUU OKpYKEHHMU. IIpumepsl MCIONB30BaHUS KOHTEWHEpU3ALUU B
KPYIHBIX KoMnaHusx, Takux kak Netflix, Spotify u Google, nemoncTpupyror e€ npeumymiecTsa B
yIy4YIIEHUN MacITaOupyeMOCTH M aJanTalud WHPPACTPYKTYphl K BBICOKMM Harpyskam. Ocoboe
BHUMaHME YJICJIEHO BOIPOCAM OpKECTpallMu KOHTEHHEpOB ¢ HMcCHoib3oBaHueM Kubernetes, uTto
CIOCOOCTBYET YNPOIICHUIO YIIPABICHUS] MUKPOCEPBUCHOW apXuTeKTypou. Takxke oOCyKmaroTcs
OrpaHUYEHUS KOHTEHHEpU3alluK, BKIIOYasi MOTPEOHOCTh B YCHJICHHON 0OE30MacHOCTH M KOHTpOJIE
HaJ fAaHHbIMH. OJXUJAeTcs, YTO KOHTEWHepu3alusi CTaHeT HeoTbemsieMod dacThio [T-
UHPPACTPYKTYpHI, ocodeHHo B DevOps-cpenax.

KiawueBble cioBa: KoHTeWHepusauus, wuHPpactpykrypa [T, Docker, Kubernetes,
MHUKPOCEPBHCHI.

Introduction

The modern development of information technology and the widespread adoption of cloud
computing have necessitated innovative approaches to IT project infrastructure management.
Containerization, a method of packaging applications and their dependencies into containers, has
enhanced resource management flexibility and improved application deployment. Containers allow
applications to run in an isolated environment, minimizing dependency conflicts and simplifying
portability. This article aims to study the impact of containerization on IT infrastructure organization
and assess its effectiveness in various aspects.
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One of the main challenges of traditional IT infrastructure is the high dependency of
applications on specific operating environments, which complicates deployment in diverse settings
and increases infrastructure management costs. Containerization addresses these issues by providing
a universal approach that allows containers to run on any server supporting container platforms such
as Docker or Kubernetes. This article analyzes key aspects of containerization, including portability,
scalability, and resource management, which directly impact the efficiency of IT project
infrastructure.

Despite its advantages, containerization also faces limitations related to security, data
management, and container network control. This study addresses these aspects and offers
recommendations for minimizing potential risks when implementing containerized infrastructure.
Summarizing current approaches and methods used to manage containerized infrastructure will
present a comprehensive view of its application in IT projects and assess its contribution to improving
infrastructure flexibility and efficiency.

Main part

Containerization has become one of the key approaches in organizing IT project infrastructure,
as it provides high flexibility and application portability [1]. Figure 1 illustrates the growth of
container adoption over time, reflecting the increasing popularity of containerization in IT
infrastructure management across various industries.
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Figure 1. Container adoption growth over time

As shown in Figure 1, the adoption rate of containerization has significantly increased over
recent years, rising from 10% in 2017 to 90% in 2023. This rapid growth highlights the effectiveness
of container technologies in improving application scalability, portability, and deployment speed. The
steady upward trend also indicates widespread recognition of containers as a vital component of
modern IT infrastructure. The increasing adoption underscores the importance of platforms like
Kubernetes, which facilitate the management and orchestration of containerized applications.
Containers are lightweight, isolated environments that can start much faster than virtual machines
(VMs) due to the lack of a full operating system load. This enhances application adaptability across
different environments and reduces infrastructure maintenance costs.

Kubernetes is widely used for container management and scaling, automating container
orchestration, and enabling flexible management across various environments. Kubernetes includes
features for load distribution, network connection management, and data storage [2]. Figure 2 shows
an architecture diagram of Kubernetes, featuring containers deployed in pods, enabling application
management and process automation.
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Figure 2. Kubernetes architecture

In addition to accelerating deployment processes, containerization facilitates DevOps practices,
including integration and deployment (CI/CD). Containers allow creating uniform environments,
making the testing process more precise and avoiding issues related to incompatibility between test
and production environments. This is especially important for large IT projects with frequent updates,
where application stability and reduced development time are crucial [3].

Securing a containerized infrastructure requires a special approach, as containers have a lower
isolation level than VMs. To protect container environments, Kubernetes network policies and an
access role system are used, limiting data access and managing confidential information. For
example, applying network policies in Kubernetes can control interactions between containers,
preventing unauthorized data access. However, for critical applications, additional security measures,
such as specialized containers with enhanced isolation, may be necessary.

Data management within containers is also essential [4]. Since containers are isolated and
temporary by nature, any data stored within them may be lost when they are terminated. In such cases,
persistent storage solutions like Persistent Volumes in Kubernetes are used, allowing data to be stored
outside the container and ensuring its availability even after restarts. This is particularly important for
applications with high data retention and infrastructure reliability requirements.

Examples of containerization in real projects

Containerization has already proven effective in several large IT companies that have
implemented it to optimize infrastructure and increase the flexibility of their solutions. This section
presents successful examples of container usage in real IT projects, highlighting the practical value
of this technology.

One prominent example is Netflix, which uses containers to manage scalable microservices.
Netflix’s streaming platform requires high scalability and availability, as its services must handle a
vast number of real-time requests. Containerization has allowed Netflix to standardize and speed up
application deployment, using containers for individual functional modules, such as
recommendations, user data processing, and content loading. Implementing containers significantly
reduced deployment and testing time, improving overall infrastructure performance [5].

Another example is Spotify, which employs containerization to support its music services and
ensure seamless application operation. Spotify uses containers to organize a microservice
architecture, where each container is responsible for a specific function, such as streaming, playlist
management, and analytics. This structure allows Spotify to update individual modules quickly
without affecting the entire system. Additionally, containers provide a unified environment for testing
and production, avoiding issues related to version and environment incompatibilities.

Google also uses containers in its internal infrastructure to optimize resource utilization and
improve manageability. Google actively uses Kubernetes for container orchestration and distributed
load management. Containerization helps Google maintain high reliability in services like Google
Search and Gmail, where stability and high performance are crucial due to heavy traffic volumes [6].
Moreover, Kubernetes allows Google to scale its infrastructure based on load, reducing maintenance
costs.
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In e-commerce, containerization is utilized by Alibaba, which uses containers to manage
infrastructure and support peak loads during major sales events. Containerization enables Alibaba to
flexibly scale its server capacity during traffic surges, such as "Singles' Day." This ensures platform
stability and high performance even under increased demand [7-9].

These examples demonstrate that containerization provides companies with the flexibility to
manage infrastructure, enhancing its resilience and reducing application deployment time.
Implementing containers improves performance, simplifies application management, and ensures
high availability for end users.

Conclusion

Implementing containerization in IT project infrastructure organization significantly improves
application flexibility, scalability, and resilience, which is especially important given today’s high
demands for rapid deployment and service availability. Examples from major companies like Netflix,
Spotify, and Google show that containerization not only simplifies microservice management and
reduces deployment time but also promotes optimal resource utilization, reducing operational costs
and enhancing performance.

Using the Kubernetes platform, widely adopted for container orchestration, allows companies
to manage resources flexibly and adapt infrastructure to current loads. This not only ensures resilience
during peak demand periods but also minimizes downtime, essential for mission-critical services
operating in real time. Meanwhile, containerization requires careful attention to security, data
management, and access control.

In the future, containerization’s popularity is expected to grow, especially in DevOps and CI/CD
practices. Container technologies will evolve, offering improved methods for automation and data
protection, enabling companies to leverage this technology more effectively to achieve business goals
and enhance service quality.
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