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The article is devoted to the analysis and improvement of methods for ensuring the fault tolerance of centralized
cryptocurrency exchanges (CEX) through the implementation of continuous load-testing strategies. The relevance of the
study is o6ycaosseHa the volatility of the digital asset market and the increasing frequency of technical failures of trading
platforms during peak loads. The novelty of the work lies in the development of a hybrid testing model that combines classical
stress testing with elements of chaos engineering. Within the framework of the work, key architectural vulnerabilities of
modern exchange matching engines are described, and existing approaches to performance metrics are examined. Particular
attention is paid to modeling Flash Crash scenarios. The authorial hypothesis is that traditional load-testing schemes based
on linear load ramp-up are insufficient for cryptocurrency exchanges; a more relevant approach is one based on stochastic
modeling of avalanche-like orders, nonstationary distributions of flow intensity, and the controlled injection of failures into
a microservice environment. The work aims to develop methodological recommendations for integrating adaptive load
testing into the Cl/CD pipelines of fintech platforms. To achieve this, methods of comparative analysis, system modeling,
and synthesis of architectural patterns are used. Modern foreign sources describing microservice architecture and high-
frequency trading are studied. The conclusion describes the author’s concept of a system for proactive detection of the most
vulnerable points in performance. The article will be useful for system architects, QA engineers in the FinTech domain, and
researchers of the reliability of distributed systems.
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INTRODUCTION approach to increasing the fault tolerance of cryptocurrency
exchanges based on the integration of dynamic load
testing and chaos-engineering practices. To achieve the
stated objective, it is proposed to: perform an analysis of
architectural bottlenecks of modern centralized exchanges
within the high-frequency transaction-processing contour;
systematize the applied load-testing methods and identify
the limitations of their applicability with regard to the
specifics of the crypto market; formulate an authorial model
activity arise impulsively and can exceed average values ¢ adaptive load testing capable of reproducing market

many times over. In such regimes, performance degradation  anomalies and nonlinear surges of the order flow.
or failure of key components—the order matching core

(Matching Engine), API gateways, market data subsystems,
and order-routing mechanisms—are transformed into
direct financial losses, an increase in operational risks, and
accelerated erosion of trust. For this reason, ensuring fault
tolerance through advanced load-testing mechanisms and
controlled stress application to the environment acquires
the status of a critical technological task for the industry.

The modern cryptocurrency market operates under
conditions of volatility and a continuous trading mode (24/7),
which establishes fundamentally different requirements
for the reliability and resilience of exchange infrastructure
compared with classical financial venues. The absence
of regulated maintenance breaks precludes the presence
of predictable technological windows, whereas surges in

The scientific novelty of the proposed approach is
determined by a shift in the research paradigm from
verifying compliance with formal requirements to testing for
breakage in the context of the distributed and microservice
nature of modern exchange and blockchain infrastructure.
Substantively, this implies a priority focus not on normal
operating modes, but on boundary states in which cascading
failures, latency degradation, and violations of the integrity
The target objective of the study is to develop an integrated of transactional contours manifest themselves.
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The authorial hypothesis is that traditional load-testing
schemes based on linear load ramp-up are insufficient
for cryptocurrency exchanges; a more relevant approach
is one based on stochastic modeling of avalanche-like
orders, nonstationary distributions of flow intensity, and
the controlled injection of failures into a microservice
environment.

MATERIALS AND METHODS

In preparing the article, a systematic literature review
method was applied, aimed at identifying and analyzing
advanced international practices for ensuring the reliability
of high-load financial systems. The information search was
conducted in the international scientometric databases
Scopus and Web of Science, as well as in the digital libraries
IEEE Xplore and the ACM Digital Library. The temporal
boundaries for selection were set to the interval 2021-2024,
which ensured a focus on the most relevant technological
stacks and engineering challenges characteristic of the
period of intensive DeFi development and the scaling of
centralized platforms.

The search strategy was formed on the basis of combining
keywords grouped into three semantic clusters:
Cryptocurrency/Blockchain, Load Testing/Stress Testing/
Performance, and Fault Tolerance/Resilience. To increase
the precision of extracting relevant publications, composite
queries with the logical operators AND/OR were used.
A typical example is the construction (“Cryptocurrency
Exchange” OR “HFT”) AND (“Load Testing” OR “Chaos
Engineering”) AND “Microservices”, which makes it
possible to filter out predominantly general-theoretical
studies in blockchain topics and to focus on the engineering
aspects of the reliability and resilience of trading-platform
architectures.

The selection of sources was carried out in stages. The
initial search was performed by titles and abstracts with an
assessment of relevance to the topic of fault tolerance and
operational reliability. Materials focused predominantly on
the economic effects of cryptocurrency markets or on issues
of legal regulation were excluded, since the subject of the
study was limited to technical implementation. Next, a full-
text analysis of the selected works was carried out in order to
extract specific testing methodologies, applied performance
metrics, and descriptions of architectural patterns applicable
to high-load trading systems.

In the analytical block, a comparative approach was used to
compare the effectiveness of load-testing tools (including
JMeter, Gatling, and k6) with respect to the asynchronous
nature of WebSocket connections, on which a significant part
of communications on cryptocurrency exchanges is based.
In addition, architectural modeling was applied, making
it possible to decompose a typical exchange system into
functional components and to determine the directions of
potential load impact on each of the identified contours.

The integration of the review results formed the
theoretical basis for the subsequent development of
original recommendations. Priority was given to studies
that disclose the application of Chaos Engineering in the
fintech environment, since this approach is regarded as
the most promising for testing systems for properties of
antifragility. Validation of the discussed solutions relied on
extrapolation of conclusions obtained in empirical works on
the performance and resilience of cloud systems, taking into
account their transferability to the architectures of high-load
trading platforms.

RESULTS

An analysis of contemporary scientific literature makes it
possible to identify a set of interrelated factors that determine
the fault tolerance of cryptocurrency exchanges and to
clarify why traditional testing approaches prove insufficient
under crypto-market conditions. The most consistently
documented trend in publications is a structural shift of
CEX (Centralized Exchanges) architectures from monoliths
to microservice landscapes deployed in cloud environments
and orchestrated by Kubernetes. The applied value of
microservices lies in the independent scaling of functional
domains and accelerated delivery of changes; however, a
concomitant effect is an increase in system latency due to
inter-service interactions, which is particularly critical for
HFT (high-frequency trading). Study [1] emphasizes that
without specialized load profiling and targeted verification
of dependencies it is difficult to predict the behavior of a
distributed system under cascading disruptions: failure of
a peripheral component (for example, authentication or a
limits service) can propagate into blocking of the trading core
and degradation of user gateways via a domino mechanism.

A substantive contribution of the literature also consists in
the systematization of typical bottlenecks that manifest at
peaks of volatility. In a number of studies, the storage and
transactional commit subsystem is identified as a critical
element, since it becomes the point of concentration of
concurrent-access conflicts. Work [3] considers the database
to be the most vulnerable component at moments when the
frequency of updates to balances and order statuses increases,
and emphasizes the problem of race conditions under
parallel writes. The use of coarse-grained locks increases
predictability of integrity, but provokes performance
degradation and growth of tail-latency; consequently, load
testing should evaluate not only throughput (RPS), but also
the resilience of data consistency, correctness invariants,
and the behavior of transaction-isolation mechanisms under
conflicting write patterns.

A separate layer of the problem domain is associated with
network protocols and the semantics of client interaction
with an exchange. In a comparative analysis of REST and
WebSocket, it is shown that WebSocket, as the de facto
standard for streaming quotes and order-book events,
requires specific testing tools that support tens of thousands
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of long-lived connections, the modeling of subscription
storms, and resilience to uneven message delivery [7]. In
applied terms, this means that classical QA scenarios focused
on short-lived HTTP requests often do not reveal degradation
in market-data contours, where not only throughput but
also message ordering, delivery latency, and correctness of
session recovery are important.

Methodological limitations of synthetic tests based on a
uniform distribution of load are illustrated in detail in works
modeling exchange behavior in Flash Crash regimes. Critical
failures are driven not so much by the absolute volume of
traffic as by a sharp change in the behavioral pattern: mass
cancellations and modifications of orders, avalanche-like
requests to the risk engine, spikes in calls to the status
APIs, and repeated attempts under partial errors [9]. From
this follows the conclusion on the necessity of stochastic
load-generation models and scenarios with nonstationary
distributions that reproduce market phase transitions rather
than a smooth ramp-up of users.

Against this background, the role of Chaos Engineering is
strengthened in the literature as a means of verifying the
resilience of distributed systems to partial failures and
execution-environment degradations. Study [2] presents
empirical data according to which the introduction of chaos
testing at the Staging level (intentional shutdowns of pods,
injections of network delays, degradation of dependencies)
correlates with a reduction in the number of production.
At the same time, the specificity of the financial domain is
noted: chaos engineering requires strict constraints, since
even controlled Bo3gelicTBust must not violate transaction
integrity, balance invariants, and properties of immutable
audit [5, 6]. Thereby, the emphasis shifts from spectacular
failures to formalized experiments with clearly defined
damage boundaries, reproducibility, and automated rollback
mechanisms.

A promising direction closely related to fault tolerance
is dynamic load balancing and adaptive scaling. Static
autoscaling rules in cloud environments often respond with
delay to explosive traffic growth characteristic of new-token
listings or news triggers [10]. As a more effective alternative,
predictive Al-based models are described that initiate scaling
before the onset of the peak on the basis of signals from
order queues and telemetry of client behavior. The practical
implication of this result is that testing should include
validation of autoscaling decision contours: correctness of
triggers, resilience to false-positive spikes, and the absence
of negative feedback loops in which scaling itself amplifies
instability due to session redistribution and cache warm-up.

An additional methodological aspect that is often
underestimated in applied works is the need to link load
and chaos experiments with observability and measurable
quality criteria. For exchange infrastructure, the metrics tail-
latency, order-book integrity, balance consistency and risk-
control invariants, as well as characteristics of recovery with

correctness preservation after partial failures are critical.
Verification at the SLO/SLI level makes it possible to formalize
which degradations are acceptable under a volatility surge
and to distinguish managed degradation (for example, a
temporary reduction in the quote update frequency) from
an uncontrolled violation of transactional integrity. Within
such a contour, load ceases to be merely a performance test
and becomes an instrument for validating the resilience
of business invariants under distributed contention and
incomplete availability of dependencies.

Taken together, the results of the literature review [1, 4,
8] support the Te3uc that fault tolerance is a continuous
process requiring deep integration of testing into the CI/
CD pipeline rather than episodic validation before a release.
A pronounced methodological gap is noted: there are no
unified frameworks that combine load testing of the trading
core, validation of API security and degradation resilience,
and stress testing of blockchain nodes and external liquidity
providers into a single, coherent scenario. Under conditions
where an exchange is effectively a cyber-physical system of
financial risk, separate validation of components does not
provide confidence in the behavior of the whole; end-to-end
experiments are required that reproduce market anomalies,
network degradations, and dependency failures while
simultaneously verifying the correctness of transactional
invariants.

DISCUSSION

An authorial interpretation of the problem under
consideration is proposed, and the concept of an Adaptive
Stress-Testing Framework (ASTF) is formulated. Unlike
common approaches that treat load as a pre-defined and
generally static quantity, ASTF describes a cryptocurrency
exchange as a dynamic cyber-physical system with feedback,
in which the load profile and the infrastructure response
are mutually interdependent. From this perspective, testing
ceases to be a procedure for measuring maximum throughput
and is transformed into an instrument for identifying
instability regimes, performance phase transitions, and
latent cascading dependencies that arise when request
patterns and the internal state of services change.

For the correct delineation of the application domains of load-
testing methods, a typical architecture of a modern exchange
is used, including external client interfaces, a routing and
authentication layer, the trading core, risk-management
contours, state stores, and the microservice communication
environment. Within ASTF it is critically important to
oTkasartbca from reducing testing to frontal Bo3zgelicTBue
on the system perimeter: load should be injected at different
levels, ensuring isolation of effects and reproducibility of
degradation scenarios. In practice, this requires separating
load application points by domain contours, from client
gateways to internal transport and external integration
subsystems.

In the developed architectural scheme with critical load-

Universal Library of Engineering Technology

Page | 44



The Role of Load Testing in Ensuring the Fault Tolerance of Cryptocurrency Exchanges

injection points, three supporting nodes are identified.
Traditionally, the focus shifts to the external API (point A),
since it is the entry point for user operations and the most
obvious o6bekT of QA checks. However, in a distributed
exchange system, key failures are often formed not at the
perimeter but internally: in message queues and event
brokers (point B), where, during volatility surges, backlog
accumulates, the temporal structure of processing is
Hapyuwaetcs, and cascading mnoBTOpHBIe requests are
triggered. Separate attention is required for the interaction
contour with blockchain nodes and mechanisms for achieving
a corsacoBaHHoe state during deposits/withdrawals and
transaction confirmation (point C), since here network
latency, the unpredictability of confirmations, and the risk of
mismatch between the exchange’s off-chain accounting and
the on-chain fact are combined.

The adaptivity of ASTF is defined by a closed-loop mechanism
for controlling the test load: the Bo3neiicTBusi generator
changes the intensity and structure of requests on the basis
of system telemetry and observed signs of approaching
unstable regimes. Control signals include not only average
values of metrics, but also indicators of the tails of latency
distributions, queue growth, retry frequency, the share of

failures by type, as well as violations of business invariants
(for example, an incorrect sequence of order states or
deviations in balance consistency). This formulation makes
it possible to reproduce market anomalies as switching
regimes: from a relatively stationary flow to avalanche-
like cancellations, mass order modifications, and spikes in
o6pauieHus to the risk engine, which fundamentally differs
from linear ramp-up of RPS.

In addition, the ASTF concept assumes the inclusion of
controlled execution-environment degradations as a
mandatory dimension of the stress experiment. Injections
of network latency, partial oTkiwoueHue of replicas,
degradation of storage throughput, and HapymeHnus of
message delivery should be considered not as a separate
chaos stage, but as a means to verify the resilience of the
architecture to a combination of factors characteristic of real
incidents. At the same time, experiments are constrained
by formalized damage boundaries and stop rules so that
load reveals architectural weaknesses without paspyieHue
of the correctness of transactional contours and without
uncontrolled accumulation of state inconsistencies.

Below, Figure 1 demonstrates a schematic of a cryptocurrency
exchange architecture with load-injection vectors.

API Gateway
FIX/REST/WebSokcl)

session management

\ J

Client Access Layer
Web UI, Mobile
Apps

Micoservice Layer

/ Event Bus
Kafka/RabbitM) brokers

Order Management
Server (OMS)
Primary validation

Microservices Layer
/ Event Bus
Risk management services
Limit services

Telemetry / Monitoring Ser-
vice : .
Metrics collection .
blockch: d
feedback for ASTF RIS

r

Cleareng / Wallet
Management

Interaction with external

Figure 1. Architecture diagram of a cryptocurrency exchange with load-injection vectors [1, 3, 5]

Testing limited exclusively to point A does not make it possible
to obtain an adequate understanding of the behavior of the
Matching Engine under conditions of degradation of the
transport contour and overflow of message queues, which is
characteristic of brokers of the Kafka or RabbitMQ class. In
such a pexxum, the key phenomena are delay accumulation
effects, redistribution of backpressure, and nonlinear
growth of processing time, which do not manifest under
local validation of the entry point. To increase the diagnostic
value of tests, it is advisable to place chaos agents directly at
inter-service boundaries, i.e., in the interaction channels of
microservices, which provides controlled fault injection and
parametrizable delivery napymenus (latency, duplication,
loss, reordering) at the most critical points of the

processing chain.

The assessment of the effectiveness of load-generation
approaches should be based on a comparison of their applied
suitability, including the ability to reproduce asynchronous
patterns characteristic of event-driven architecture and
WebSocket communications, as well as on the degree of
controllability of the load profile and the observability of
effects. In the absence of a full-scale experiment, a justified
option is the construction of an analytical comparative table
based on the technical characteristics of the tools recorded
and discussed in the analyzed publications [4, 7].

Table 1 presents the results of the analysis of load-testing
tools for crypto exchanges.
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Table I. Comparative analysis of load-testing tools for crypto exchanges [4, 7].

Characteristic JMeter (Classical) Gatling (Code- k6 (Modern) Proprietary approach
based) (ASTF)

Load generation model | Threads Actors (Akka) Virtual users (VU) Hybrid (VU + Al agents)

WebSocket support Basic, via plugins Native, high|Native, scriptable (JS) |Bidirectional with loss
performance emulation

Flash Crash scenarios |Difficult to implement |Require complex code | Possible via stages Automatic generation

based on ML
Resource consumption |High (Java heap) Medium Low (Go) Distributed (Cloud-native)
Chaos integration No Limited Extensible (xk6-chaos)|Full integration

Based on the information presented in Table 1, a fundamental
limitation of scenarios that reduce load to the generation
of typical HTTP requests can be traced: for cryptocurrency
exchanges, the decisive factor is the reproduction of
behavioral patterns of real trading bots. In applied terms,
this involves modeling event-driven interaction that includes
high-frequency sequences of order placement, cancellation,
and modification, competition of strategies for priority in
queues, bursts of activity under changing market conditions,
and characteristic burst regimes that form nontrivial load
profiles on the Matching Engine and adjacent subsystems.
Consequently, the representativeness of testing depends
not only on the volume of generated traffic, but also on the
correctness of imitating the temporal structure of events,
correlations between agents’ actions, and the features of
real-time message exchange.

The proposed authorial concept of a feedback contour
implies a transition from static loading to adaptive testing, in
which the load profile changes on the basis of onepaTuBHbIH
analysis of telemetry. Instead of a linear scheme generation
of requests — waiting for degradation, a controlled cycle
is formed: collection of metrics in real time, assessment of
the current system state according to pre-defined criteria,
parametric adjustment of the intensity and structure of the
load Bo3gelicTBue, subsequent verification of the response,
and repetition of the cycle. Such a mechanism increases the
sensitivity of tests to regimes in which degradation manifests
notas an instantaneous failure, but as a gradual deterioration
of service characteristics.

The adaptive strategy is especially effective for identifying
so-called floating failures that are not detected by simple
tests for maximum throughput. Such defects arise under
specific combinations of factors, including simultaneous CPU
load, fluctuations in network delays, micro-pauses of the
scheduler, concurrent access to shared data structures, and
variability of message delivery time. Under these conditions,
the system may formally remain operable, preserving
availability and correctness of responses, yet demonstrate
local latency spikes, degradation of execution quality, or
Hapyulaetcsi predictability of temporal characteristics,
which is critical for trading platforms.

For an objective evaluation of testing success, it is necessary
to predefine clear threshold values of indicators reflecting
permissible boundaries of degradation. A cymecTBeHHOe

distinction of crypto trading from typical e-commerce loads
lies in the scale of latency requirements: target latency and
jitter metrics are formed at the level of microseconds, which
renders traditional criteria oriented toward millisecond
intervals insufficient. As a consequence, threshold values
should be set with regard to the strict time discipline of
key processing contours, as well as the consistency of
measurements across the entire chain—from event reception
and routing to decision-making in the Matching Engine and
execution confirmation.

To o6beaunuTs all of the above, Figure 2 will visualize the
process of integrating testing into the software development
life cycle.

Develop/Commit:
(Committing code to
the Git repository.)

1

Build
(Compiling code, creating
artifacts/Docker images).

v

Unit/Integration Tests
(Automatically checking
basic logic and relationships).

!
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(Automatic deployment to
an isolated test environment

- Kuberneles)

Hybrid Testing (ASTF
Launching a Load
Generator
(Tools: ko, Gatling)

Parallel Chaos Injector
(Tool: Chaos Mesh)
Telemetry Analysis
(Loop):

(Collecting SLO/SLI

Pass metrics: Prometheus,
Fail Grafana)
Pass / Deployment
Rollback, Notify the
developer with a defect reprt

i

Pass / Deployment ’

(Deploy to Production)

Figure 2. Integration of Chaos Engineering and load testing
into the CI/CD pipeline [5, 7, 8].

Such an architectural organization ensures validation of any
newly introduced code—whether the addition of another
order type or an update of the core—in a simulated hostile
environment, which reduces the probability of uncontrolled
failures during operation.

Universal Library of Engineering Technology

Page | 46



The Role of Load Testing in Ensuring the Fault Tolerance of Cryptocurrency Exchanges

The ASTF (Adaptive Stress-Testing Framework) approach
formulated in the course of the discussion, in combination
with a system of metrics, creates a methodological
foundation for shifting the emphasis from post hoc defect
remediation to proactive reliability assurance. The presence
of a closed feedback loop and the inclusion of chaos testing
act as necessary prerequisites for the stable operation of
exchange infrastructure under the realities of the modern
market, where the cost of downtime is estimated in millions
of dollars per minute.

CONCLUSION

Within the framework of the article, the significance of load
testing as a system-forming instrument for ensuring the fault
tolerance of cryptocurrency exchanges is comprehensively
analyzed.

The conducted analysis showed that the key points of
performance and resilience degradation are concentrated
in the order-matching mechanism and in data-storage
subsystems under concurrent writes, and that the severity
of these limitations increases in a microservice architecture
due to network overhead, distributed consistency, and the
increased complexity of transactional contours. At the same
time, testing methods were examined and systematized;
it was established that typical solutions and practices of
load testing do not fully reflect the specifics of WebSocket
connections and the behavioral patterns characteristic of
high-frequency trading (HFT), which leads to a gap between
laboratory measurements and actual load profiles in the
production environment. On this basis, an authorial model
of adaptive stress testing (ASTF) was cdopmupoBana and
described, including a closed feedback loop and coupling
with Chaos Engineering approaches, which makes it
possible not only to measure extreme regimes, but also to
purposefully identify the conditions under which latent
defects of distributed architecture manifest.

The final conclusions reduce to the fact that a modern
cryptocurrency exchange cannot be limited to linear scaling
of computational resources as a universal reliability-
improvement strategy. Resilience is achieved through
continuous destructive testing that representatively
reproduces real market attacks, volatility spikes, and
anomalous regimes of component interaction. The proposed
approach ensures a substantial reduction of the risk of
financial losses through early detection of architectural
defects and the formation of an evidence base for prioritizing
engineering changes. Prospects for further research are
logically associated with automating the generation of test
scenarios on the basis of machine-learning methods aimed
at synthesizing realistic load trajectories and adapting test
profiles to market dynamics.

REFERENCES

1. Blinowski, G., Ojdowska, A, & Przybylek, A.
(2022). Monolithic vs. microservice architecture: A
performance and scalability evaluation. IEEE access,
vol. 10, pp.20357-20374. https://doi.org/10.1109/
ACCESS.2022.3152803..

2. Owotogbe, ], Kumara, I, Heuvel, W. ]., & Tamburri, D.
(2024). Chaos engineering: A multi-vocal literature
review. ACM Computing Surveys, vol. 58 (7), pp.1-44.
https://doi.org/10.1145/3777375.

3. Henker, R, Atzberger, D., Vollmer, ]J. O., Scheibel, W,
Déllner, ]., & Bick, M. (2024). Athena: Smart order routing
on centralized crypto exchanges using a unified order

book. International Journal of Network Management,
vol. 34(4), e2266. https://doi.org/10.1002/nem.2266.

4. Fan, C, Ghaemi, S., Khazaei, H., & Musilek, P. (2020).
Performance evaluation of blockchain systems: A
systematicsurvey.leee Access,vol.8,pp.126927-126950.
https://doi.org/10.1109/ACCESS.2020.3006078.

5. Gudgeon, L., Perez, D. Harz, D., Livshits, B., & Gervais,
A. (2020, June). The decentralized financial crisis.
In 2020 crypto valley conference on blockchain
technology (CVCBT), 1-15. https://doi.org/10.1109/
CVCBT50464.2020.00005.

6. Najem, R, Bahnasse, A, Fakhouri Amr, M., & Talea,
M. (2025). Advanced Al and big data techniques in
E-finance: a comprehensive survey. Discover Artificial
Intelligence, vol.5(1). https://doi.org/10.1007 /s44163-
025-00365-y

7. Abdelfattah, A. S., Abdelkader, T, & El-Horbaty, E.-S. M.
(2020). RAMWS: Reliable approach using middleware
and WebSockets in mobile cloud computing. Ain Shams
Engineering Journal, vol. 11(4), pp. 1083-1092. https://
doi.org/10.1016/j.asej.2020.04.002.

8. Sedlmeir, ]., Buhl, H. U, Fridgen, G., & Keller, R. (2020). The
energy consumption of blockchain technology: Beyond
myth. Business & Information Systems Engineering, vol.
62(6), pp- 599-608. https://doi.org/10.1007/s12599-
020-00656-x

9. Gao, K, Vytelingum, P, Weston, S., Luk, W,, & Guo, C.
(2022). High-frequency financial market simulation and
flash crash scenarios analysis: an agent-based modelling
approach. arXiv preprint arXiv:2208.13654. https://doi.
org/10.48550/arXiv.2208.13654.

10. Alkhatib, A. A, Alsabbagh, A., Maraqa, R., & Alzubi, S.
(2021). Load balancing techniques in cloud computing:
Extensive review. Advances in science, technology and
engineering systems journal, vol. 6(2), pp. 860-870.
https://dx.doi.org/10.25046/aj060299.

Copyright: © 2026 The Author(s). This is an open access article distributed under the Creative Commons Attribution License,

which permits unrestricted use, distribution, and reproduction in any medium, provided the original work is properly cited.

Universal Library of Engineering Technology

Page | 47



