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Abstract
This article examines the application of SOLID principles in the architecture of backend 

systems for modern media platforms. The importance of each of the five principles of object-
oriented design in creating resilient and scalable software systems is discussed. The need for 
modularity and loose coupling in reducing system load and improving the efficiency of the prod-
uct life cycle is highlighted. Particular attention is paid to the details of implementing SOLID 
principles in PHP and Python-based backend systems using typing, abstractions, and testing 
frameworks. The article also discusses the risks involved in the architecture of anti-patterns 
and the role of SOLID principles in overcoming such risks. It was concluded that the SOLID 
principles provide an important methodological foundation for the development of software 
systems with high architectural resilience.
Keywords: SOLID principles, architectural resilience, media platform, PHP, Python, scal-
ability, product life cycle

Introduction
Contemporary media technologies in-

volve complex, high-load software appli-
cations supported by robust backend in-
frastructures for handling user requests, 
content delivery, and integration with exter-
nal services. The growing number of users 
and software features makes architecture 
a critical factor an essential role in determin-
ing the scalability and resilience of the back-
end systems. Contemporary technologies 
have an ever-changing and rapidly evolving 

landscape, and the software product devel-
opment lifecycle relies heavily upon the solid 
foundation of architecture.

One of the most well-known methods 
for ensuring architectural sustainability is 
the use of SOLID principles, which consist 
of a set of five guidelines for object-oriented 
design. These principles aim to reduce mod-
ule coupling, enhance cohesion, and pro-
mote extensibility and testability of software 
components. In the context of backend pro-
gramming in media platforms, SOLID acts as 
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a conceptual framework for creating modular 
architecture that can grow in an efficient man-
ner. The framework is particularly important 
in PHP and Python-based applications, in 
which the flexibility of the programming lan-
guage requires architectural discipline.

The objective of this article is to analyze 
the role of SOLID principles in enhancing the 
architectural stability of backend systems in 
media platforms and to evaluate their influ-
ence on the software product lifecycle. The 
study explores how these principles are im-
plemented in multilayered system structures, 
APIs, and user logic modules, and demon-
strates how adherence to architectural stan-
dards contributes to faster, more reliable, and 
more maintainable backend development.

Main part
Structure of backend architecture 

in media platforms and scalability 
challenges

Modern media platforms are built on 
principles of modular, hierarchically orga-
nized architecture aimed at ensuring resil-
ience, extensibility, and technical maintain-
ability under high load and rapid functional 
growth (Bogutskii A., 2025). The most wide-
spread model is a  multi-layer architectur-
al approach, in which the logical and func-
tional separation of the system components 
provides for the possibility of isolated data 
processing, independent development of the 
modules, and loosening of coupling between 
layers (fig. 1).

Figure 1. Multi-layer architecture of a media platform: 
logical organization of the backend system

A  multi-layer architecture of a  media 
platform is organized so that each layer ad-
dresses a clearly defined set of responsibili-
ties, thereby simplifying scalability. The pre-
sentation layer, which enables the interaction 
of the user with the system through Web and 
mobile interfaces, constitutes the top level. 
The application layer then takes over for the 
routing of requests, invocation of appropri-
ate services, and process mediation between 
the user interface and business logic. Essen-
tially, the business logic layer is responsible 
for the implementation of the domain rules, 
entity management, and computation. This 
makes the business logic layer the function-
al definition of the platform. At the interface 
boundary, the API surface, or the control-
lers/endpoints, standardize access to the 
platform services, including the integration 

of other applications. Finally, the data access 
layer is responsible for controlling the access 
to the data stored in the databases or other 
data systems.

However, there are several challenges that 
are experienced by the multi-layer system. 
Some of the problems include the high level 
of coupling between the modules, inefficient 
allocation of responsibilities, and the lack of 
flexibility in the components. A frequent issue 
is the blending of business logic with infra-
structure code, which leads to the emergence 
of a “monolith,” where changing one element 
requires substantial rework of others. Such 
a  structure complicates scaling, slows down 
development and testing, and significantly re-
duces fault resilience. This problem becomes 
particularly acute in systems that process 
streaming data or real-time multimedia con-
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tent, where resilience and scalability are criti-
cal requirements (Smirnov A., 2025).

As software systems grow in complexity, 
architectural sustainability increasingly de-
pends not only on selecting appropriate tech-
nical solutions but also on applying sound 
structural principles in code organization. 

During the evolution of media platforms, 
typical architectural defects are often ob-
served that hinder scalability, modularity, 
and maintainability. These defects are com-
monly classified as anti-patterns – recurring 
ineffective design practices that lead to archi-
tectural degradation (table 1).

Table 1. Common architectural anti-patterns in backend systems of 
media platforms (Silva N. et al., 2025; Røhne A. L. et al., 2024)

Anti-pattern 
name Description Technical characteristics

God object A class or module that performs too 
many functions, violating the Single 
Responsibility Principle.

Large classes with many meth-
ods and dependencies.

Spaghetti code Unstructured, tangled logic that 
reduces code readability and main-
tainability.

Deeply nested conditionals, 
duplicated code, lack of modu-
larity.

Tight coupling Components are directly dependent 
on each other, reducing flexibility and 
reusability.

Classes instantiate other classes 
directly; no interfaces.

Lack of separa-
tion of concerns

Business logic is intermixed with in-
frastructure or presentation logic.

Business rules placed inside 
controllers or request handlers.

Hard-coded de-
pendencies

Concrete implementations are hard-
wired into components, hindering 
testability and extensibility.

Direct use of specific classes; no 
dependency injection or ab-
straction.

These architectural weaknesses result in 
inflexibility for the system to adapt to chang-
ing demands and requirements. Architectural 
weaknesses systematic fix requires employ-
ing architectural design principles concerning 
modularity, loose coupling, and change resil-
ience. In this context, the adoption of SOLID 
principles becomes a justified and methodolog-
ically grounded approach, serving as an engi-
neering foundation for the design and evolu-
tion of backend systems in media platforms.

SOLID principles as a response 
to architectural risks

One of the most effective approaches to 
overcoming the architectural limitations dis-
cussed in the previous section is the system-
atic application of the SOLID principles (Ra-
machandrappa N. C., 2024). This acronym 
encompasses five fundamental principles of 
object-oriented design (fig. 2).

All the mentioned principles are meant to 
reduce the structural coupling, to introduce 
the feature of modularity, and to improve the 

changeability of the software architecture, 
thus making the SOLID an important engi-
neering tool for designing scalable backend 
systems.

Figure 2. SOLID principles

The Single Responsibility Principle 
(SRP) is defined by the fact that a  class or 
module should change for only one reason, 
that is, it must serve a single purpose within 
a business domain. SRP is an effective means 
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to isolate a business logic from infrastructur-
al logic. Using SRP can help to avoid several 
anti-patterns, for instance, God Object, from 
a  system, while it is also a  means to break 
a system into well-defined autonomous com-
ponents.

The Open/Closed Principle (OCP) 
requires software entities to be open for ex-
tension but closed for modification. This is 
typically achieved through the creation of ab-
stractions where new functionality should be 
introduced without modifying existing code. 
This becomes especially useful in media plat-
form design when adding new content types, 
processing algorithms, or API interfaces with 
third-party services because such enhance-
ments should be possible without affecting 
the existing stability of the system.

The Liskov Substitution Principle 
(LSP) defines that an object of a descendant 
class should replace an object of its base class 
without disrupting the program logic in any 
way. The correct operation of the system un-
der the use of “inheritance” and “polymor-
phism” in its program logic could be severely 
disturbed by violated LSP principles.

The Interface Segregation Principle 
(ISP) states that clients should not be forced 
to depend on interfaces they do not use. This 
implies designing narrowly focused interfac-
es rather than broad, overloaded ones. In the 
context of APIs and service layer logic in media 
platforms, this reduces coupling between mod-
ules and simplifies unit and integration testing.

Lastly, the Dependency Inversion 
Principle (DIP) states the requirement for 
high-level modules to depend on abstractions 
rather than concrete implementations. In 
practice, DIP is often applied using inversion 
of control and dependency injection mecha-
nisms, although these techniques represent 
implementation approaches rather than the 
principle itself. By decoupling objects and 
classes, DIP enhances architectural extensi-
bility. In the context of backend systems for 
personalized content delivery and algorith-
mic decision-making, DIP plays a critical role 
in separating core business logic from specif-
ic personalization mechanisms and data-pro-
cessing implementations. Such separation 
facilitates controlled evolution, auditability, 
and the substitution of algorithmic compo-
nents without affecting higher-level system 

behavior, which is particularly important for 
ensuring transparency, traceability, and con-
trolled modification of personalization logic 
in media platforms. This property aligns with 
contemporary engineering approaches in 
high-load backend environments that incor-
porate automated decision-making and per-
sonalization logic (Garifullin R., 2025).

Therefore, the SOLID principles provide 
a  robust conceptual framework for design-
ing architectures that are resilient to techni-
cal debt and the complexity associated with 
system growth. By applying these princi-
ples, developers can reduce the prevalence 
of common coding anti-patterns and place 
their software systems in a better position to 
manage complexity as new functionality is 
introduced.

Applying SOLID principles in Web 
Backends with PHP and Python: 

implementation and tooling
The application of SOLID principles in 

backend development using PHP and Py-
thon represents a  significant engineering 
practice, enhancing the resilience, modular-
ity, and adaptability of system architectures 
(Sharma S., 2024). Although PHP and Py-
thon differ in their typing systems and run-
time characteristics, both languages provide 
strong support for object-oriented abstrac-
tions – such as interfaces and traits in PHP, 
and abstract base classes, protocols, and type 
annotations in Python – that facilitate SOL-
ID-compliant designs.

Dependency management is an im-
portant aspect of applying SOLID principles 
in both PHP and Python backend systems. 
The DIP is one of the key considerations in 
the application of the SOLID design prin-
ciples to the application architectures and 
designs found in the media platform space, 
including the abstraction from the specific 
implementations found in the use of the da-
tabase, the payment mechanism, or the API.

The implementation of the SRP in PHP 
and Python involves the use of heavy log-
ic separation between layers. The layers 
include the business layer, the controller lay-
er, the repository layer, and the adapter lay-
er. This is particularly useful when the appli-
cation is structured in layers. The use of this 
principle helps in the prevention of the accu-



APPLICATION OF SOLID PRINCIPLES IN BACKEND DEVELOPMENT123

The Austrian Journal of Technical 
and Natural Sciences, 2026 No 3 – 4

Section 3. Computer sciences

mulation of responsibility in any module and 
hence the creation of isolated modules. Sim-
ilarly, the use of the OCP is mainly achieved 
using design patterns such as the Strategy de-
sign pattern and the Factory design pattern.

API interfaces play a  central role in 
backend applications. In the context of SOL-
ID, the ISP is particularly important, as it 
encourages the design of narrowly scoped 
contracts between system components. For 
example, different media platform services – 
such as user management, content publish-
ing, and analytics – should expose indepen-
dent interfaces rather than inheriting from 
broad, overloaded structures. This reduces 
component coupling and simplifies reuse.

In addition, adherence to SOLID princi-
ples significantly simplifies unit testing 
and mocking. Architectures based on ab-
stractions and loosely coupled interfaces al-
low dependencies to be isolated effectively 
during tests. This is especially relevant for 
CI/CD processes and automated verification 
of complex system functionality. As noted 
in contemporary engineering literature, re-
silient architectures are achieved not only 
through formal modularity but also through 
design practices that constrain and control 
complexity growth.

Thus, applying SOLID principles in back-
ends improves architectural quality, reduces 
maintenance costs, increases development ve-

locity, and enhances the reliability of functional 
evolution in media platforms. This makes SOL-
ID a  foundational methodological framework 
for building scalable and adaptable systems.

Impact of architectural 
conformance to SOLID principles 

on the media product lifecycle
Architectural design principles, particu-

larly SOLID, have a systematic impact on all 
stages of the life cycle of backend systems for 
media platforms – from initial design to oper-
ation, scaling, and continuous change deliv-
ery. Under conditions of highly dynamic user 
behavior and frequent releases, architectural 
decisions largely determine a system’s ability 
to adapt to new requirements without quality 
degradation or increased operational risk. Ap-
plying SOLID provides a foundation for pre-
dictable architectural evolution, reducing the 
likelihood of technical debt accumulation and 
architectural decay at later life-cycle stages.

One of the key effects of SOLID confor-
mance is improved change manageability 
and lower maintenance costs. Modularity, 
loose coupling, and reliance on abstractions 
allow changes to be localized within specific 
functional areas, which is especially import-
ant for media platforms that evolve iterative-
ly and are subject to frequent adjustments in 
business logic, recommendation algorithms, 
and integrations with external services.

Table 2. Impact of SOLID principles on key aspects of the 
media platform life cycle (Qiao R. & Yin Z., 2024)

SOLID 
principle Architectural effect Life-cycle impact

SRP Clear separation of component 
responsibilities.

Simplified maintenance and refactoring.

OCP Extensibility without modifying 
existing code.

Reduced risk when introducing new func-
tionality.

LSP Correct substitutability and 
predictable behavior.

Increased stability during logic scaling.

ISP Narrow, role-specific interfaces. Improved testability and reusability.
DIP Dependence on abstractions 

rather than implementations.
Reduced technical debt and increased adapt-
ability.

The practical relevance of architectural 
approaches focused on modularity and loose 
coupling is supported by empirical software 
engineering research. Studies comparing 

production systems with different levels of 
architectural maturity report that projects 
exhibiting clear separation of concerns and 
abstraction-driven design achieve better out-
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comes across key life-cycle metrics (Yanaki-
ev I. et al., 2025; Alwi M. et al., 2025). In par-
ticular, reductions in change lead time, lower 
release failure rates, and shorter mean time 
to recovery have been observed. These find-
ings align with widely used continuous deliv-
ery indicators – such as deployment frequen-
cy, lead time for changes, change failure rate, 
and mean time to restore – and indicate that 
architectural decisions conceptually aligned 
with SOLID positively affect system resil-
ience and controllability in highly change-
able environments.

Therefore, the implementation of SOL-
ID principles in the backend design of me-
dia services has a wide-ranging effect on the 
product lifecycle, independent of software 
quality characteristics. This is because it 
establishes an architecturally sustainable 
trajectory, enables the faster delivery of 
changes, increases operational stability, and 
reduces operational costs. As complexity 
grows and functionalities are strained, SOL-
ID principles serve not only as design guide-

lines but also as practical tools for managing 
architectural risk throughout the lifecycle of 
media products implemented in PHP and 
Python.

Conclusion
In the context of increasing media plat-

form complexity and rising requirements for 
software system resilience, the SOLID prin-
ciples represent an effective methodologi-
cal framework for the design and evolution 
of backend architectures. Their application 
ensures modularity, loose coupling, and pre-
dictability in the behavior of software com-
ponents, thereby improving scalability, test-
ability, and maintainability. Applying these 
principles in PHP and Python backends, with 
available mechanisms for abstraction and 
typing, supports the development of adaptive 
software architectures. Therefore, consistent 
application of SOLID principles in backend 
development for media platforms enhances 
software architecture and promotes sustain-
able evolution.
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