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Abstract
This article examines the process of decomposing monolithic information systems in cor-

porate procurement platforms, with a focus on architectural migration strategies and the man-
agement of emerging complexity. The study analyzes principles for transitioning to modular 
architectures, including the use of facade layers, service isolation, and intermediary adapters 
that enable phased transformation without disruption of business processes. The importance of 
managing architectural and operational complexity in the adoption of distributed solutions is 
emphasized. Practical examples of applying architectural approaches under industrial operating 
conditions are presented. Typical risks associated with the transition are discussed, along with 
the potential long-term benefits of modular systems. Particular attention is given to resilience, 
scalability, and integration compatibility of the resulting architectures.
Keywords: monolithic architecture, corporate platforms, microservices, modular systems, 
digital transformation, information systems architecture

Introduction
In the context of rapid digitalization of 

corporate processes and increasing demands 
for the flexibility of information systems, an 
increasing number of industrial and logistics 
enterprises are facing the need to transform 
legacy monolithic solutions. This challenge 
is particularly acute in corporate procure-
ment and warehouse management platforms, 
where a high degree of process formalization, 

strict requirements for fault tolerance, and the 
need for integration with both internal and ex-
ternal systems necessitate technological solu-
tions capable of ensuring operational stability 
and adaptability. Under these conditions, the 
transition from monolithic architectures to 
modular and distributed systems becomes not 
merely a  technical task, but a  strategic deci-
sion that directly affects the sustainability of 
the enterprise’s overall operating model.
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The purpose of this article is to exam-
ine architectural migration strategies from 
monolithic information systems to modular 
solutions in the context of corporate procure-
ment platforms. The analysis focuses on de-
composition technologies, including the use of 
façade layers, service isolation mechanisms, 
and intermediary adapters, which make it 
possible to minimize the impact of architec-
tural changes on business processes and to 
ensure a gradual and controlled transition.

To achieve the stated objective, the 
study employs a  structured analytical and 
comparative approach based on the syn-
thesis of academic literature and reported 
industry cases, focusing on architectur-

al migration strategies, integration con-
straints, and sources of complexity in the 
decomposition of monolithic procurement 
platforms.

Main Part
Monolithic IT Systems in the Cor-

porate Architecture of Procurement 
Platforms

Monolithic IT systems of corporate ar-
chitecture are defined as a class of enterprise 
information systems where functional mod-
ules, business logic, mechanisms of data pro-
cessing, and user interface are implemented 
as a  monolithic software application, which 
is deployed as an integral artifact (fig. 1).

Figure 1. Comparison of Monolithic and Microservice Architectures

Historically, monolithic architectures 
have served as the foundation of corporate 
information systems, including platforms 
supporting procurement, warehouse man-
agement, and logistics processes. Such solu-
tions are characterized by a high degree of 
component integration: all system modules 
operate within a  single application, shar-
ing a  common codebase, data storage, and 
execution infrastructure. This organization 

provides initial development efficiency, par-
ticularly under conditions of fixed business 
processes typical of large industrial en-
terprises with strictly regulated document 
management, logistics, and warehouse op-
erations.

However, over time, monolithic architec-
tures tend to exhibit limited adaptability to 
changing external conditions and internal 
organizational transformations (table 1).

Table 1. Technical Limitations of Monolithic Architecture in Corporate 
IT Systems (Saucedo A. M. et al., 2025; Katal A. et al., 2025)

Limitation Description

Limited scalability Scaling is performed by deploying the entire application as a whole, 
leading to inefficient resource utilization.

Change complexity Modifications to a single functional module require rebuilding and 
redeploying the entire system.

High component 
coupling

Tight dependencies between modules complicate refactoring and 
increase the risk of side effects.
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Limitation Description

Limited fault toler-
ance

Failure of one component can disrupt the operation of the entire 
system.

Integration rigidity Integrating new external services and platforms requires significant 
architectural changes.

Under conditions that require rapid re-
sponses to the demands of new suppliers, 
partners, or regulatory bodies, monolithic 
systems can become a barrier to the flexible 
adaptation of procurement and logistics pro-
cesses. This limitation is particularly evident 
in industries experiencing rapid digital de-
velopment, such as intelligent logistics, pro-
curement automation, and the application 
of artificial intelligence for supply audit and 
control. These innovations require the ability 
to introduce new modules without compro-
mising the stability of the entire system (Mi-
loserdov A., 2025).

In addition to technological constraints, 
monolithic solutions impose substantial 
managerial and economic overhead, as any 
modification requires full-system testing 
and risky rollbacks affecting multiple func-
tional areas. Centralized architectures also 
limit the adoption of distributed teams, 
DevOps practices, and incremental deliv-
ery, thereby motivating a  strategic shift 

toward modular and isolated architectures 
that support flexibility and effective gover-
nance in the digital transformation of sup-
ply chains.

Architectural Migration Strategies 
in Corporate Procurement Systems: 

Principles of Decomposition and 
Transition to Modular Architectures

Migration from monolithic to modular 
architecture in corporate procurement plat-
forms represents a complex engineering and 
organizational process that requires a clearly 
defined strategy and a detailed assessment of 
the existing system landscape. The primary 
objective is to ensure a controlled and incre-
mental transition that preserves functional 
continuity and avoids disruption of mission-
critical business processes. In this context, 
migration is best understood as a sequence of 
interrelated stages, each addressing specific 
architectural, technological, and organiza-
tional challenges (fig. 2).

Figure 2. Stages of Migration from Monolithic to Modular 
Architecture in Corporate Procurement Platforms

The process of migration starts with 
a thorough evaluation of the current system, 
including its dependencies such as function-
al modules, data flow, integration links, and 
critical components affecting the stability of 

procurement processes, followed by the de-
termination of a target architecture and a mi-
gration strategy, including decomposition 
priorities, acceptable risks, and requirements 
for system resiliency, as well as organizational 
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constraints. The process then continues with 
the introduction of a  facade and an adapter 
layer, enabling the decoupling of internal 
system structure from external consumers 
while ensuring interoperability between new 
and legacy system components, followed by 
the isolation of functional domains into log-
ically independent units with defined inter-
action contracts. The last step in the process 
involves the incremental extraction of se-
lected modules as independent services with 
minimal impact on operational processes, 
including measures for system stabilization 
and optimization.

The selection of a migration strategy de-
pends on factors such as maturity level of the 
existing architecture, availability of resourc-
es, degree of process formalization, and level 
of risk. It is also essential to consider the ar-
chitectural scalability of the target solutions. 
As noted in recent studies, the design of scal-
able distributed systems requires a balanced 
approach that integrates modularity, observ-
ability, and maintainability (Berezhnoy A., 
2025).

Thus, successful migration requires not 
only technical implementation but also stra-
tegic architectural governance. Engineering 

teams must make decisions based on archi-
tectural patterns, business priorities, and 
operational constraints, which positions mi-
gration processes as an object of scientific 
analysis and project-oriented modeling with-
in the broader context of digital transforma-
tion of corporate IT landscapes.

Methods for Ensuring Business 
Process Continuity during 
Architectural Migration of 

Corporate Procurement Platforms
The transition from monolithic architec-

ture to modular solutions in corporate pro-
curement systems is not feasible without 
ensuring the continuity of mission-critical 
business processes. Since such platforms 
typically support operations with strict tem-
poral and logistical dependencies – from or-
der intake and allocation to warehouse man-
agement and shipment – any disruption may 
lead to significant operational and financial 
consequences. This necessitates the appli-
cation of architectural and organizational–
technical methods that enable phased mi-
gration within coordinated scenarios while 
maintaining the stable operation of all in-
volved systems (table 2).

Table 2. Architectural and Organizational–Technical Methods 
for Ensuring Business Process Continuity during Migration from 

Monolithic Systems (Pittu R., 2025; Ogunwole O. et al., 2023)

Method Technical description
Strangler pattern 
strategy

Gradual encapsulation of monolithic functionality by external ser-
vices with progressive request redirection.

Facade and adapter 
layers

Abstraction of internal monolith interfaces from external consumers.

Parallel execution 
(dual run)

Simultaneous operation of legacy and new implementations of the 
same functional block.

Interface versioning Support for multiple API and interaction contract versions.
Incremental deploy-
ment

Step-by-step rollout of new components with continuous metric mon-
itoring.

The practical applicability of the methods 
presented in table 2 is illustrated by the case 
of the U.S.-based company 3M, which carried 
out a large-scale phased migration of corpo-
rate applications without disrupting mission-
critical functions. According to AWS, 3M 
migrated 2,200 applications over 24 months 
in 51 migration waves with minimal down-

time (AWS, cited: 20.01.2026). This case is 
particularly relevant to the decomposition of 
monolithic procurement platforms, where 
tightly integrated ERP and supply chain 
components require gradual functional ex-
traction and strict compatibility control. Fast 
and controlled cutover activities, such as the 
migration of hundreds of applications within 
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hours and critical ERP workloads within less 
than 20 hours, are also a reflection of the suc-
cess of incremental deployment, blast radius 
reduction, and central monitoring.

It is important to note that the continu-
ity of the process is largely dependent on 
the maturity of the monitoring, tracing, and 
alerting systems. The use of centralized mon-
itoring platforms allows for the monitoring 
of the newly introduced components. This is 
particularly critical in procurement systems, 
where a  high level of availability and exe-
cution accuracy is required. Recent studies 
emphasize the importance of implementing 
intelligent automation and predictive control 
mechanisms in such environments, especial-
ly through the use of artificial intelligence for 
assessing operational efficiency and analyz-
ing incidents (Korostin O. et al., 2025).

Thus, methods for ensuring business 
process continuity during architectural mi-
gration represent a  synthesis of technical 
solutions, quality control processes, and 

governance mechanisms. Their appropri-
ate combination enables organizations to 
minimize operational risks and achieve 
sustainable digital transformation without 
disrupting the core functions of corporate 
platforms.

Management of Architectural 
Complexity in Distributed Corporate 

Procurement Platforms
The decomposition of monolithic solu-

tions in corporate procurement platforms 
shifts architectural complexity from a single 
application to interacting services and infra-
structure layers. Unlike centrally controlled 
monoliths, modular architectures introduce 
distributed complexity related to dependen-
cies, data consistency, interface evolution, 
and operational control, which in procure-
ment platforms is further intensified by reg-
ulated processes, material flow constraints, 
and integration with external partners and 
governmental systems (table 3).

Table 3. Technical Aspects of Architectural Complexity Management in Distributed 
Procurement Platforms (Rusum G. P. & Anasuri S., 2023; Saari T. et al., 2024)

Type of complexity Technical source
Component coupling Shared business logic and data models.
Interface complexity Growth in the number of APIs and interaction protocols.
Transactional complexity Distributed operations and asynchronous communication.
Operational complexity Network latency and partial failures.
Infrastructure complexity Heterogeneous runtime and orchestration environments.

Architectural complexity is strongly in-
fluenced by operational and development 
lifecycle layers, including monitoring, trac-
ing, quality control, and coordinated de-
livery practices. In distributed systems, in-
creased risks of hard-to-reproduce failures 
caused by latency, asynchronous interac-
tions, and partial outages make centralized 
observability and automated analysis essen-
tial for reliability. The adoption of DevOps 
and DevSecOps practices supports consis-
tent architectural evolution and reduces 
cognitive load on engineering teams, while 
insufficient governance risks the emergence 
of a “distributed monolith,” highlighting the 
need for disciplined, system-level complex-
ity management in corporate procurement 
platforms.

Analysis of Risks and Effects of 
Architectural Decomposition in 

Corporate Procurement Platforms
Architectural decomposition of monolith-

ic information systems represents not only 
a  technical but also a  managerial challenge 
that requires a comprehensive assessment of 
potential benefits and risks. Among the most 
important benefits of decomposition are 
increased architectural flexibility, easier scal-
ing of individual components, faster times-
to-market for new functionalities, and faster 
integration with external services. It is also 
possible to leverage heterogeneous techno-
logical strategies such as polyglot persistence, 
event-driven interaction, and serverless com-
ponents within a single platform through the 
decomposition of functional domains, thus 
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speeding up innovation without requiring a re-
design of the system. Decomposition also al-
lows for system robustness, since the failure of 
a single service does not equate to the failure of 
the entire system – a factor that is very import-
ant in supply chains since system availability 
equates to business success and meeting con-
tractual obligations.

The analytical studies of recent years 
show that decomposition and modernization 
of the application landscape have become 
a  common practice, increasingly realized as 
a  long-term transformation program rather 
than a project. According to Red Hat (2024), 
95% of respondents consider the moderniza-
tion of applications and corporate platforms 
critical for organizational success (fig. 3).

Figure 3. Prevalence and Prioritization of Application and Corporate Platform 
Modernization Based on Red Hat Survey Data (Red Hat, cited: 22.01.2026)

Infrastructure prerequisites for mod-
ular architectures are also strengthening: 
the CNCF Annual Survey 2024 reports that 
the adoption of cloud-native techniques has 
reached 89%, while 91% of organizations 
use containers in production environments 
(CNCF Annual Survey, cited: 22.01.2026). 
At the same time, the benefits of decompo-
sition become evident only when supported 
by mature observability and change manage-
ment practices. According to the Grafana Ob-
servability Survey 2024, 76% of respondents 
have centralized observability, and among 
them 79% report time or cost savings; how-
ever, only 26% use SLOs in production, in-
dicating a  persistent gap between tool-level 
visibility and formalized reliability manage-
ment (Grafana, cited: 23.01.2026).

On the other hand, the process of decom-
position is fraught with considerable risks. 
First, the architectural and operational com-
plexity of the system increases. In the early 
stages of development, this can lead to in-
creased maintenance costs, diagnostics, and 
the workload of engineering teams. Second, 
the process of decomposition is fraught with 
organizational risks. It often necessitates 

changes in the responsibility boundaries, in-
teraction processes between development, 
operation, and business teams, as well as the 
implementation of a  disciplined interface/
data governance. Third, in the absence of 
sufficient maturity in DevOps culture, SLO 
practices, and observability tooling, distrib-
uted systems become more vulnerable to 
inter-service failures, data inconsistencies, 
and violations of transactional integrity – 
factors that are particularly critical in highly 
regulated industries, where incidents may re-
sult in regulatory non-compliance and finan-
cial penalties.

For example, one scientific study analyzes 
107 incident reports collected over the period 
from June 2020 to February 2025 and cor-
relates them with different stages of the tran-
sition from a monolithic architecture to mi-
croservices (Eldenk D. & Çetin H. A., 2025). 
Notably, a substantial share of the incidents 
had high user impact: 65 incidents were clas-
sified as high severity, 29 as medium severity, 
and 13 as low severity. In terms of recovery 
time, 57 incidents were resolved within 0–1 
hour, 26 within 1–3 hours, 14 within 3–24 
hours, and 8 incidents required more than 
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24 hours to restore service. The authors also 
grouped root causes into ten categories and 
demonstrated that, during decomposition, 
inter-service and “transitional” failure sourc-
es become particularly critical. In addition to 
database-related issues (30 incidents), a sig-
nificant proportion was associated with re-
factoring or migration of business logic (23), 
over-fetching (23), infrastructure-related 
problems (21), and breaking changes (17), 
that is, compatibility violations between 
services and their clients or dependencies. 
These findings directly support the need for 
proactive planning of operational risks and 
strengthened control over the inter-service 
interaction layer.

Overall, evidence from academic studies 
and industry cases suggests that architectural 
transformations can improve change velocity 
and system controllability when supported 
by mature delivery and observability practic-
es, typically through phased implementation 
and prior validation of key decisions. Accord-
ingly, the assessment of risks and benefits of 
architectural decomposition should form an 
integral part of architectural strategy for the 
digital transformation of supply chains, in-

corporating scenario analysis, control met-
rics, and operational risk management.

Conclusion
The process of decomposition of mono-

lithic IT systems in corporate procurement 
platforms is a  multidimensional process 
that includes architectural, organizational, 
and managerial dimensions. The transition 
to a  modular architecture is a  process that 
increases the flexibility, scalability, and ro-
bustness of the system, allowing for the 
seamless integration of external services 
and the adoption of innovation. However, 
the process of transition to a modular archi-
tecture necessitates the application of stra-
tegic planning, incremental migration tech-
niques, the management of the complexity 
of the architecture, and the analysis of tech-
nological and operational risks. A  compre-
hensive approach that integrates engineer-
ing practices with managerial modeling 
allows organizations to carry out transfor-
mation without disrupting mission-critical 
business processes, thereby ensuring sus-
tainable development in the context of the 
digital economy.
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