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Abstract:

This article explores how microservices architecture, combined with asynchronous
processing and multi-threading, drives performance optimization in high-volume
transactional environments. The evolution from tightly coupled monolithic applications
to distributed systems leveraging REST APIs, Kafka-based messaging, and Spring Boot
microservices demonstrates significant architectural advantages. Through empirical
evidence, the article evaluates performance gains achieved by using parallelized SQL
processing, optimized caching layers, and event-driven data handling mechanisms.
Experimental results show that such architectures can substantially reduce processing
times, increase throughput capacity, and eliminate Ul rendering bottlenecks. The article
introduces a dynamic workload optimization model where microservices auto-scale
based on real-time data volumes, ensuring consistent performance during peak demand.
Comparative benchmarking with traditional systems demonstrates significant
improvements in resilience, fault isolation, and resource utilization. The article
concludes with proposed innovations for intelligent performance tuning using machine
learning to predict transaction load and auto-adjust service configurations. These
architectural principles redefine the scalability and efficiency of enterprise-grade
transaction processing systems.

1. Introduction and Literature Review

The  transformation

from  monolithic to

became increasingly problematic for organizations
processing high transaction volumes [1].
Through distributed processing capabilities, the

microservice architectures represents a fundamental
shift in how organizations approach transaction
processing system design. Monolithic systems
consolidated all functionality within a single
deployable unit. These systems dominated early
enterprise environments due to their straightforward
development and deployment processes. Business
logic, data access components, and user interfaces
existed within unified codebases. Although this
strategy made the first development simpler, it
imposed severe restrictions as systems evolved in
size and complexity. The closely linked character
of monolithic components indicated that any
modifications demanded whole system re-
employment. Resource scaling affected the entire
application rather than specific components
experiencing high demand. Performance
bottlenecks in one component could degrade the
entire  system's  responsiveness. As digital
transformation  accelerated, these limitations

microservices architecture evolved as a solution to
overcome monolithic system limits. Using this
technique, big applications are broken into little,
self-contained services that interact over well-
defined interfaces. Every service manages
particular corporate capabilities and may be built,
launched, and scaled separately. Business domains
match with service boundaries, which lets teams
work alone on several system parts. The dispersed
nature enables technology diversity, whereby
various services may use best-suited solutions for
their particular needs. Lightweight protocols such
as HTTP REST APIs or message queues enable
inter-service communication. This architectural
pattern enables horizontal scaling of individual
services based on demand patterns rather than
scaling entire applications. Fault isolation ensures
that failures in one service do not necessarily
impact other system components [1].Current
challenges in large-scale transactional systems
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performance encompass multiple technical and
operational dimensions. Latency optimization
requires careful consideration of network
communication patterns  between distributed
services. Response time requirements become more
complex when multiple services must collaborate to
complete a single transaction.  Database
performance optimization presents significant
challenges as data becomes distributed across
multiple services and storage systems. Connection
pooling strategies must account for service-specific
access patterns and scaling requirements. Cache
coherence becomes critical when multiple services
access shared data elements. Load balancing
algorithms must distribute requests efficiently
across service instances while maintaining session
consistency where required. Resource utilization
monitoring becomes more complex in distributed
environments with multiple deployment targets and
scaling policies. These challenges require
sophisticated solutions that balance performance,
consistency, and operational complexity [2].

Existing literature reveals significant gaps in
empirical  research  examining  microservice
performance  optimization  techniques  for
transaction-intensive  applications.  Academic
studies often focus on architectural benefits without
providing quantitative performance measurements
under realistic load conditions. Many research
efforts examine microservices from organizational
and development process perspectives rather than
technical performance characteristics. Limited
comparative analysis exists between optimized
microservices implementations and equivalent
monolithic systems using controlled experimental

conditions. Performance benchmarking studies
frequently lack sufficient detail regarding
optimization techniques that drive measured

improvements. Research gaps particularly exist in
understanding how specific patterns and practices
contribute to performance gains in high-volume
transaction processing scenarios. Documentation of
real-world  implementation  challenges and
optimization strategies remains limited in academic
literature [2].

Research  objectives focus on investigating
measurable performance improvements enabled by
microservices architecture in transaction processing
environments. The study aims to quantify response
time improvements achieved through service
decomposition and parallel processing capabilities.
Throughput capacity analysis will examine how
independent service scaling contributes to overall
system performance under varying load conditions.
Resource utilization efficiency comparisons will
evaluate how distributed architectures optimize
infrastructure usage compared to monolithic
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alternatives. Fault tolerance characteristics will be
assessed to understand how service isolation
impacts system resilience during component
failures. Database optimization strategies will be
analyzed to determine their effectiveness in
distributed transaction processing scenarios. The
research seeks to provide empirical evidence
supporting architectural decisions for organizations
considering microservices adoption for
performance-critical applications [1].

The empirical analysis methodology employs
controlled experimentation comparing
microservices and monolithic implementations
under identical conditions. Testing environments

utilize  containerized deployments to ensure
consistent resource allocation and eliminate
infrastructure  variables. Load  generation

frameworks simulate realistic transaction patterns
derived from production system characteristics.
Multiple test scenarios evaluate system behavior
across different concurrent user loads and
transaction types. Performance metrics collection
includes comprehensive monitoring of response
times, throughput rates, resource consumption
patterns, and error rates. Statistical analysis ensures
measurement validity through confidence intervals
and significance testing across  multiple
experimental runs. The methodology accounts for
warm-up periods and sustained load testing to
capture steady-state performance characteristics.
Results analysis will identify specific optimization
techniques that contribute most significantly to

performance improvements in  microservices
architectures [2].

2. Design Principles and  Architecture
Framework

Breaking down enormous  systems into

microservices calls for careful consideration of
where business activities naturally diverge from
one another. Smart decomposition starts by finding
logical boundaries within existing applications
where different business capabilities can work
independently. Most transaction systems @o
through several steps, like checking user
credentials, validating inputs, applying business
rules, saving data, and connecting with external
systems. These steps often make good candidates
for separate services because they handle different
responsibilities. Focusing on corporate needs rather
than technical convenience helps domain-driven
design spot these limits. Minimizing how often
services have to speak to each other while retaining
connected features is the key. Deciding who owns
which data becomes really important to avoid
situations where multiple services try to manage the
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same information. The strangler fig approach lets
teams gradually pull pieces out of old systems
without breaking things that are currently working.
Getting the size right for each service means
balancing the benefits of independent deployment
against the headache of managing lots of moving
parts. When done properly, small teams can own
entire  services from development through
maintenance [3].

Building APIs that services can rely on requires
consistent design approaches that make integration
straightforward and predictable. Resource-based
design creates web addresses that make sense by
mapping business objects to URLs and using
standard web methods for different actions. Making
APIs stateless means each request includes
everything needed for processing, which eliminates
complications when adding more servers. Keeping
interfaces uniform across all services reduces
confusion and makes developers more productive.
Content negotiation lets services adapt their
responses based on what clients can handle and
network limitations. Self-describing APIs help
clients figure out what actions they can take by
including relevant links in responses. Standardized
error handling gives clients reliable ways to
understand problems and decide how to respond.
Rate limiting ensures equal access for all users and
shields services against overloading.
Simultaneously supporting many API versions
helps current clients keep working as services
evolve by means of version management. Security
measures like authentication tokens and request
signatures keep inter-service communication safe
from unauthorized access [3].

Event-driven messaging systems provide powerful
ways for services to communicate without directly
depending on each other being available. The
streaming platform handles massive amounts of
events by spreading them across multiple servers
and organizing them efficiently. Topics group
related events together, making it easier to separate
different types of business activities. Spreading
events across partitions allows the system to scale
horizontally and stay resilient when individual
servers have problems. Producer settings control
how reliably messages get delivered by adjusting
acknowledgment requirements. Consumer groups
let multiple processors handle events in parallel
while keeping things in order within each partition.
Event sourcing uses the permanent log structure to
track every change in the system, creating complete
audit trails. Schema management ensures message
formats can evolve without breaking existing
consumers. Real-time processing frameworks built
on the platform enable immediate responses to
complex business patterns. Failed message

9480

handling stores problematic events for later
investigation and reprocessing. Monitoring tools
give visibility into message flow rates and
processing delays to keep systems healthy [4].
Modern development frameworks streamline the
creation and deployment of microservices through
comprehensive automation and configuration
capabilities. Automatic setup reduces manual work
by configuring common components based on what
libraries are available and how properties are set.
External configuration keeps environment-specific
settings separate from code through files, variables,
and remote configuration services. Different
profiles support various environments like
development and production, without changing
code. Dependency management handles component
relationships through annotations that keep systems
loosely connected. Management endpoints provide
operational information, including system health
and performance metrics. Service registration
enables automatic discovery and load balancing
through registry systems that track service
availability. Configuration mapping connects
external settings to strongly-typed classes with
built-in  validation. Cloud integration adds
distributed system capabilities like circuit breakers
and request tracing. Development tools speed up
coding with hot reloading and automatic restarts.
Production features include clean shutdowns and
comprehensive logging [3].

By bypassing blocked threads and allowing parallel
execution of separate jobs, asynchronous
processing methods maximize system effectiveness.
Through event-driven designs that don't wait for
delayed actions, reactive programming manages
many concurrent demands. Future-based patterns
let different operations run at the same time while
providing ways to combine results for complex
workflows. Message-based processing separates
request handling from business logic through queue
systems. Thread pool tuning finds the right balance
between parallel processing benefits and resource
usage. Backpressure management prevents system
overload by adjusting processing speeds based on
current capacity. Async method calls enable
multiple operations within a single request while
maintaining transaction integrity. Connection reuse
optimizes database and external service calls by
sharing connections across requests. Event-
triggered processing responds to system events
instead of waiting for direct requests. Non-blocking
libraries make threads more efficient by handling
multiple operations simultaneously [4].

Resilience patterns keep transaction systems
working even when individual components fail or
perform poorly. Circuit breakers watch service
health and automatically route traffic away from
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problematic services while providing backup
responses. Timeout settings prevent infinite waits
by setting maximum response times for external
calls. Retry logic uses increasing delays between
attempts to balance recovery with system stability.
Bulkhead patterns separate system resources Sso
failures in one area don't affect unrelated
components. Health monitoring enables automatic
detection of problems and triggers recovery actions.
Graceful degradation maintains essential functions
during outages by temporarily turning off less
critical features. Distributed transaction
management coordinates multi-service operations
through compensation patterns for failed steps.
Idempotent operations ensure requests can be safely
repeated without causing duplicate effects. Real-
time monitoring provides immediate visibility into
system health for proactive problem solving [3].

3. Performance Optimization Mechanisms and
Implementation

Database performance improves dramatically when
gueries run simultaneously rather than sequentially.
Connection pools maintain ready-to-use database
links, eliminating setup delays during peak
transaction periods. Query plans get stored for
repeated operations, avoiding redundant processing
overhead. Complex queries split into parallel
components reduce execution time significantly.
Read replicas distribute database load while
maintaining data consistency across instances.
Batch operations minimize network communication
and streamline transaction processing. Strategic
indexing accelerates retrieval without excessive
maintenance costs. Data partitioning spreads
information across storage locations based on
access patterns and business requirements [5].

Multi-level caching reduces database dependency
through strategic data placement. Memory storage
near business logic provides instant access without
network delays. Distributed cache coordination
ensures consistency across service instances.
Predictive loading anticipates data needs based on
usage trends. Expiration policies balance freshness
with  performance efficiency.  Write-through
methods update cache and storage simultaneously,
while write-behind approaches defer storage
updates. Cache partitioning enables horizontal
scaling and fault tolerance. Eviction algorithms
manage memory constraints by removing less
valuable data. Synchronization protocols coordinate
updates across distributed cache instances [6].

Event-driven processing provides real-time system
responsiveness via ongoing data stream analysis;
event sourcing keeps whole change histories as
inviolable documents; stream systems process
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streaming data directly, therefore facilitating fast
condition responses. Complex processing correlates
multiple streams to identify business patterns and
trigger actions. Event choreography coordinates
distributed workflows without centralized control.
Order preservation requires careful sequencing
across  distributed  environments.  Duplicate
prevention checks repeated operations
automatically. Event replay supports recovery and
testing  through historical reconstruction.
Windowing techniques enable temporal and count-
based aggregations [7].

Auto-scaling, not human intervention,
automatically adjusts capacity according to demand
patterns. Using CPU, memory, and business
indicators, horizontal scaling alters instance counts.
Through pattern analysis, predictive scaling
projects load changes. Reactive scaling responds
immediately to performance degradation indicators.
Scale-out policies define resource addition triggers,
while scale-in policies manage capacity reduction.
Custom metrics enable business-specific scaling
decisions. Cooldown periods prevent destabilizing
oscillations between scaling operations [5].
Resource allocation ensures efficient infrastructure
utilization while controlling operational costs.
Container limits prevent individual services from
monopolizing resources. Priority systems guarantee
critical workload requirements during contention
periods. Placement optimization considers storage
performance and network characteristics. Anti-
affinity rules distribute instances across multiple
servers for availability. Resource requests inform
scheduling decisions for optimal workload
placement. Cluster scaling manages infrastructure
capacity based on aggregate demand [6].

User interface optimization aggregates
microservice responses to enhance client
performance.  Backend  aggregation  creates

specialized endpoints combining multiple service
outputs. Query optimization enables precise data
requests, eliminating unnecessary transfers.
Gateway-level ~ composition  reduces  client
complexity and network overhead. Response
caching stores computed results for identical
request reuse. Parallel invocation executes
simultaneous service calls rather than sequential
processing. Partial responses maintain functionality
during service delays or failures [7].

4. Empirical and Performance
Evaluation

Analysis

Experimental methodology established
comprehensive testing protocols through controlled
environments that ensured valid performance
comparisons between microservices and monolithic
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system architectures. Testing frameworks provided
standardized load generation capabilities that
simulated realistic user behavior patterns and
transaction volumes. Thread groups configured
concurrent user simulation with configurable ramp-
up periods and sustained load durations. HTTP
request samplers generated realistic web traffic
patterns, including GET and POST operations with
appropriate request headers and payloads. Timer
components introduced realistic delays between
requests to simulate actual user interaction patterns.
Assertion  mechanisms  validated  response
correctness and performance thresholds throughout
testing execution. Listeners captured detailed
performance metrics, including response times,
throughput rates, error percentages, and resource
consumption patterns. Test plan configuration
enabled parameterized testing scenarios with
variable load conditions and transaction types. Data
correlation techniques managed session state and
authentication tokens across multiple request
sequences. Configuration elements provided
environment-specific settings for different testing
phases and deployment targets. Distributed testing
capabilities enabled load generation from multiple
locations to simulate geographically distributed
user bases. Test execution monitoring provided
real-time visibility into performance metrics and
system behavior during load testing scenarios [8].

Performance  metrics  analysis  demonstrated
substantial ~ system efficiency  improvements
through microservices architecture implementation
compared to baseline monolithic measurements
across multiple evaluation criteria. Response time
measurements  revealed  consistent  latency
reductions across all transaction types and
operational load conditions. Throughput analysis
showed significant capacity increases that enabled
higher concurrent user support while maintaining
acceptable performance characteristics. Database
performance metrics indicated improved query
execution times through optimized connection
management and parallel processing
implementations. Memory utilization patterns
demonstrated more efficient resource allocation
through  dynamic  scaling and  container
orchestration capabilities. Network communication
overhead remained manageable despite increased
inter-service communication requirements inherent
in distributed architectures. Error rate analysis
showed improved fault tolerance through service
isolation mechanisms and redundant deployment
strategies. Latency distribution measurements
revealed reduced variance and more predictable
performance characteristics during  varying
operational conditions. Performance consistency
indicators demonstrated stable system behavior
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across different load patterns and time periods.
Scalability metrics showed linear performance
improvements with additional resource allocation in
microservices deployments. Resource efficiency
measurements quantified infrastructure
optimization benefits through improved utilization
rates and reduced waste [8].

Comparative benchmarking against monolithic
architecture  baselines  provided quantitative
evidence of microservices performance advantages
through systematic evaluation of identical
workloads across different architectural approaches.

Container  orchestration  platforms  enabled
consistent deployment and management of
distributed applications across multiple

environments and configurations. Pod scheduling
algorithms optimize workload placement based on
resource requirements  and infrastructure
constraints.  Service  discovery  mechanisms
provided dynamic endpoint resolution and load
balancing capabilities for distributed service
communication. Network policies controlled traffic
flow and security boundaries between different
application components and services. Resource
guotas manage compute and memory allocation to
prevent resource contention and ensure fair
distribution across multiple workloads. Horizontal
pod autoscaling adjusted service instance counts
based on real-time performance metrics and
predefined scaling policies. ConfigMaps and
secrets management enabled environment-specific
configuration deployment without application code
modifications. Health check mechanisms monitored
service availability and automatically removed
unhealthy instances from load balancing rotation.
Ingress controllers managed external traffic routing
and SSL termination for web-facing applications.
Persistent volume management provided storage
abstraction and data persistence across pod
lifecycle events [9].

System resilience testing evaluated fault tolerance
characteristics under controlled failure scenarios
and stress conditions to assess system stability and
recovery capabilities in distributed environments.
Container isolation provided process and resource
separation that prevented failures from propagating
across different application components. Image
layers enabled efficient storage utilization and rapid
deployment through shared base components and
incremental updates. Container registry
management  provides secure storage and
distribution of application images across multiple
deployment environments. Runtime  security
features included resource limits, capability
restrictions, and security context configurations that
enhanced system protection. Network isolation
capabilities separated application traffic from
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system management and provided secure
communication channels between services. Volume
management enabled persistent data storage and
sharing across container instances and application
deployments. Container orchestration integrated
with monitoring systems to provide visibility into
application health and performance metrics. Across
dispersed container installations, logging and
debugging features helped with performance
analysis and troubleshooting. Real-time visibility
into CPU, memory, and storage usage patterns
across containerized applications was provided by
resource monitoring. Security scanning tools found

flaws in  container images and runtime
environments [10].

Resource utilization efficiency measurements
guantified infrastructure optimization benefits

through detailed analysis of compute, memory,
storage, and network consumption patterns across
containerized microservices deployments.
Container  packaging  provided lightweight
virtualization that maximized hardware utilization
efficiency compared to traditional virtual machine
approaches. Image optimization techniques reduced
storage requirements and deployment times through
layer sharing and efficient packaging strategies.
Resource allocation controls enabled precise
specification of CPU and memory requirements for
individual application components. Container
lifecycle  management includes  automated
deployment, scaling, and termination operations
based on application requirements and resource
availability. Monitoring integration  provided
comprehensive visibility into resource consumption
patterns and performance characteristics across
containerized environments. Networking
capabilities enabled efficient communication
between containers while maintaining security
isolation and traffic management policies. Storage
abstraction provided flexible data persistence
options that supported various application
requirements and performance characteristics.
Security features included image scanning, runtime
protection, and access control mechanisms that

enhanced the overall system security posture.
Development workflow integration streamlined
application packaging and deployment processes
through automated build and deployment pipelines.
Platform portability enabled consistent application
behavior across different infrastructure providers
and deployment environments [10].

Scalability assessment during peak transaction
periods evaluated system capacity and performance
characteristics under maximum operational load

conditions through comprehensive testing of
horizontal ~ scaling  capabilities. ~ Managing
application lifecycle activities, including
deployment, scaling, and resource allocation

throughout dispersed infrastructure, orchestration
platforms also oversaw these processes. By means
of centralized control over several nodes, cluster
management tools allowed coordinated scaling
activities based on aggregated demand. Service
mesh integration enabled sophisticated traffic
management, including load balancing, circuit
breaking, and canary deployment approaches.
Autoscaling systems automatically change resource
allocation depending on real-time metrics and
specified policies to preserve performance goals.
Rolling update techniques allowed zero-downtime
deployments and application updates without
service  interruption.  Resource  scheduling
algorithms  maximize use efficiency and
performance by optimizing workload distribution
throughout the available infrastructure. Network
policies managed inter-service communication and
security boundaries while enabling efficient traffic
flow between application components. Storage

orchestration provided dynamic volume
provisioning and management for stateful
applications requiring persistent data storage.

Monitoring and observability features provided
comprehensive visibility into system performance
and resource utilization across distributed
deployments. Multi-cluster management enabled
geographic distribution and disaster recovery
capabilities for high-availability applications [9].

Table 1: Microservices vs Monolithic Architecture Comparison. [1, 2]

Architecture
Characteristic

Monolithic Systems

Microservices Systems

Deployment Model components

Single deployable unit with all

Independent service deployment with
containerization

Scaling Approach application

Vertical scaling of the entire

Horizontal scaling of individual services

Fault Tolerance the entire system

A single point of failure affects

Service isolation with independent failure
handling

9483



Vivek Kumar / IJCESEN 11-4(2025)9478-9485

Table 2: Microservices Design Patterns and Implementation Strategies. [3, 4]

Design Pattern
Category

Implementation Strategy

Primary Benefit

Service Decomposition
contexts

Domain-driven design with bounded

Independent development and
deployment

Communication Patterns .
messaging

REST APIs with event-driven

Asynchronous processing and loose
coupling

Resilience Patterns

isolation

Circuit breakers with bulkhead

System stability during component
failures

Table 3: Performance Optimization Techniques and Impact Areas. [7]

Optimization
Technique

Implementation Method

Performance Impact Area

Database Optimization :
execution

Connection pooling with parallel query

Transaction processing speed and
throughput

Caching Strategies eviction

Multi-layered caching with intelligent

Response time reduction and resource
efficiency

Event-Driven
Processing

analytics

Stream processing with real-time

System responsiveness and scalability

Table 4: Empirical Performance Metrics and Evaluation Results. [10]

Performance Metric

Monolithic Baseline

Microservices Implementation

Processing Time

Standard response latency

Reduced latency through parallelization

System Throughput

Limited concurrent capacity

Enhanced capacity with horizontal
scaling

Resource Utilization

Fixed allocation with over-

Dynamic allocation with auto-scaling

provisioning

4. Conclusions tuning algorithms that can analyze transaction

patterns and automatically adjust system
The transformation from  monolithic  to configurations. Predictive scaling capabilities could
microservices  architectures  represents a  anticipate demand fluctuations and provision
fundamental shift in enterprise transaction resources  proactively to  maintain  optimal
processing capabilities that delivers measurable ~ performance levels. Organizations considering
performance  improvements  across  multiple architectural modernization should emphasize
operational  dimensions. Empirical evaluation gradual migration strategies that minimize business
demonstrates that properly implemented distributed ~ disruption while maximizing performance benefits.
systems achieve substantial processing time Implementation success requires comprehensive
reductions and throughput increases while ~ monitoring  frameworks, automated  testing

maintaining superior fault tolerance and resource
utilization  efficiency. The integration of
asynchronous processing mechanisms, optimized
caching strategies, and event-driven architectures
creates synergistic effects that maximize system
performance under varying load conditions.
Dynamic auto-scaling algorithms enable automatic
resource adjustment based on real-time transaction
volumes, ensuring consistent performance during
peak demand periods without manual intervention.
Container orchestration platforms provide the
infrastructure foundation necessary to deploy,
manage, and scale microservices effectively across
distributed  environments. Machine learning
integration presents promising opportunities for
future optimization through intelligent performance
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procedures, and team expertise in distributed
system management. The documented performance
improvements validate microservices adoption for

transaction-intensive applications, while
highlighting  the  importance  of  proper
implementation  practices and  optimization

techniques. Future developments in autonomous
system optimization and edge computing
integration will likely expand the performance
benefits  achievable  through  microservices
architectures in enterprise environments.

Author Statements:

Ethical approval: The conducted research is
not related to either human or animal use.



Vivek Kumar / IJCESEN 11-4(2025)9478-9485

e Conflict of interest: The authors declare that
they have no known competing financial
interests or personal relationships that could
have appeared to influence the work reported in
this paper

o Acknowledgement: The authors declare that
they have nobody or no-company to
acknowledge.

e Author contributions: The authors declare that
they have equal right on this paper.

¢ Funding information: The authors declare that
there is no funding to be acknowledged.

o Data availability statement: The data that
support the findings of this study are available
on request from the corresponding author. The
data are not publicly available due to privacy or
ethical restrictions.

References

[1]  Sam Newman, “Building Microservices:
DESIGNING FINE-GRAINED SYSTEMS,” 2015.
Available:
https://book.northwind.ir/bookfiles/building-
microservices/Building.Microservices.pdf

[2] GreeksforGeeks, “Top 10 Microservices Patterns
That Every Developer Should Know,” Available:
https://www.geeksforgeeks.org/blogs/top-
microservices-patterns/

[3] Spring, “Documentation Overview.” Available:
https://docs.spring.io/spring-
boot/documentation.html

[4] GeeksforGeeks, “What is Apache Kafka?” 2025.
Available: https://www.geeksforgeeks.org/apache-
kafka/apache-kafka/

[5] Neon, “PostgreSQL Tutorial”, 2024. Available:
https://neon.com/postgresql/tutorial

[6] Azure, “Azure Cache for Redis Documentation.”
Available: https://learn.microsoft.com/en-
us/azure/azure-cache-for-redis/

[7] Kafka, “Documentation Kafka 4.1 Documentation,”
Available: https://kafka.apache.org/documentation/

[8] tutorialspoint, “JMETER -- QUICK GUIDE,”

Available:
https://www.tutorialspoint.com/jmeter/pdf/jmeter g
uick guide.pdf

[9] Red Hat Documentation, “Chapter 1. Kubernetes
overview,”. Available:

https://docs.redhat.com/en/documentation/openshift

container_platform/4.17/html/getting_started/kube
rnetes-overview

[10] Docker, “Use containers to Build, Share and Run

your applications,” Available:

https://www.docker.com/resources/what-container/

9485


https://book.northwind.ir/bookfiles/building-microservices/Building.Microservices.pdf
https://book.northwind.ir/bookfiles/building-microservices/Building.Microservices.pdf
https://www.geeksforgeeks.org/blogs/top-microservices-patterns/
https://www.geeksforgeeks.org/blogs/top-microservices-patterns/
https://docs.spring.io/spring-boot/documentation.html
https://docs.spring.io/spring-boot/documentation.html
https://www.geeksforgeeks.org/apache-kafka/apache-kafka/
https://www.geeksforgeeks.org/apache-kafka/apache-kafka/
https://neon.com/postgresql/tutorial
https://learn.microsoft.com/en-us/azure/azure-cache-for-redis/
https://learn.microsoft.com/en-us/azure/azure-cache-for-redis/
https://kafka.apache.org/documentation/
https://www.tutorialspoint.com/jmeter/pdf/jmeter_quick_guide.pdf
https://www.tutorialspoint.com/jmeter/pdf/jmeter_quick_guide.pdf
https://docs.redhat.com/en/documentation/openshift_container_platform/4.17/html/getting_started/kubernetes-overview
https://docs.redhat.com/en/documentation/openshift_container_platform/4.17/html/getting_started/kubernetes-overview
https://docs.redhat.com/en/documentation/openshift_container_platform/4.17/html/getting_started/kubernetes-overview
https://www.docker.com/resources/what-container/

