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Abstract

This article analyzes the performance of CRUD operations in two popular frameworks: Spring Boot and ASP.NET
Core, evaluating speed, efficiency, and resource usage. Performance tests revealed that ASP.NET Core excels in CPU-
intensive tasks, making it more suitable for applications requiring high computational efficiency. In contrast, Spring
Boot offers more stable memory usage and better handling of complex queries, making it ideal for resource-constrained
systems.

The findings indicate that the choice of technology should depend on project requirements, and the paper provides prac-
tical guidance for optimizing the development of scalable applications.

Keywords: CRUD; performance comparison; Spring Boot; ASP.NET Core

Streszczenie

Praca przedstawia rezultaty analizy wydajnosci operacji CRUD w dwoch popularnych szkieletach programistycznych:
Spring Boot i ASP.NET Core, oceniajac szybko$¢, efektywnos¢ i zuzycie zasobow systemowych. Testy wydajnosciowe
wykazaty, ze ASP.NET Core lepiej radzi sobie z obcigzeniami procesora, co czyni go bardziej odpowiednim dla aplika-
cji wymagajacych intensywnych obliczen. Spring Boot z kolei zapewnia stabilniejsze zuzycie pamigci i lepsza obshuge
ztozonych zapytan, dzigki czemu jest bardziej odpowiedni dla systemow o ograniczonych zasobach. Wnioski wskazuja,
ze wybor technologii powinien zaleze¢ od wymagan projektu, a artykul dostarcza praktycznych wskazowek dla opty-
malizacji tworzenia skalowalnych aplikacji.
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1. Introduction opers and system architects in choosing the appropriate
framework based on varying project needs and work-
loads.

In the methodology section, the approach to perfor-
mance testing will be outlined, including the definition
of test scenarios involving CRUD operations under
diverse load conditions. Tools like VisualVM and
Postman will be used for testing. The next stage will
focus on implementing the tests by creating applications
in both Spring Boot and ASP.NET Core to perform
CRUD operations, configuring the test environments
with databases such as PostgreSQL. After conducting
performance tests and gathering data, the results will be
analyzed, comparing the response times and resource
utilization (CPU, RAM) of each framework in different
scenarios. This analysis will highlight the strengths and
weaknesses of each framework in terms of handling
CRUD operations.

The final part of the paper will summarize the find-
ings and offer recommendations for selecting the most
appropriate framework based on specific project re-
quirements and system load. Furthermore, suggestions
for future research and improvements to the testing
methodology are be proposed.

In today's fast-paced digital landscape, where businesses
continuously seek optimization and efficiency, selecting
the right backend framework is crucial for building
scalable and high-performing web applications. As the
demand for modern applications grows, companies are
increasingly focused on improving system performance,
reducing response times, and optimizing resource usage.
Choosing the most suitable framework can significantly
impact development speed, maintainability, and overall
system efficiency. Given this, developers and system
architects must carefully evaluate different technologies
to ensure they meet the specific performance require-
ments of their projects.

The objective of this paper is to perform a detailed
evaluation of CRUD (Create, Read, Update, Delete)
operation performance using two widely used frame-
works: Spring Boot and ASP.NET Core. Since CRUD
operations are fundamental to the functionality of most
web applications, their efficiency directly impacts the
overall performance of the system. This study aims to
identify which framework offers superior performance,
faster response times, and more effective resource man-
agement when handling CRUD operations. Further-
more, it intends to provide valuable insights for devel-
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2. Purpose and scope of work

The aim of this paper is to conduct a comprehensive
analysis of CRUD operation performance using two
popular frameworks: Spring Boot and ASP.NET Core.
CRUD operations are the foundation of most web appli-
cations, making their efficiency crucial to overall sys-
tem performance. This paper seeks to evaluate which of
these frameworks provides better performance, faster
responses, and more efficient resource management in
the context of CRUD operations. Additionally, this
analysis aims to provide developers and system archi-
tects with information that can assist in selecting the
right tool for projects with varying requirements and
workloads. The paper will be divided into several key
stages, each focusing on a different aspect of comparing
Spring Boot and ASP.NET Core. The literature review
will begin by discussing the basic concepts of CRUD
operations and introducing the Spring Boot and
ASP.NET Core technologies, their architecture, and
core features. This section will also analyze existing
research on the performance of both frameworks in the
context of CRUD operations.

The study focuses on comparing the performance of
Spring Boot and ASP.NET Core, analyzing their key
features and evaluating their efficiency in handling
CRUD operations. A literature review was conducted to
assess previous comparative analyses of these frame-
works in similar contexts. To ensure a reliable evalua-
tion, specific performance criteria were defined, includ-
ing response time, operations per second, and resource
usage.

The testing environment was carefully prepared,
with PostgreSQL configured as the database and tools
such as VisualVM and Postman utilized for monitoring
and executing tests. Sample applications were imple-
mented using both frameworks, designed to perform
CRUD operations under varying load conditions.

The collected data was analyzed and visualized,
providing insights into response times, CPU and
memory consumption, and overall efficiency. Based on
these results, conclusions were drawn to determine the
most suitable framework depending on project require-
ments, offering recommendations for developers choos-
ing between Spring Boot and ASP.NET Core.

3. Literature review

The literature review covers key studies on CRUD per-
formance and backend technologies, forming the basis
for our analysis. In the work by Kaluza and Kalanj [1],
the authors compared various backend frameworks
by examining CRUD performance metrics such as re-
sponse times, throughput, and resource usage. Their
results revealed differences in efficiency and scalability
among the frameworks, providing a valuable starting
point for our focused comparison of Spring Boot
and ASP.NET Core. This prior work informs our meth-
odology, especially in identifying performance indica-
tors critical for web applications.

Masse [2] discussed the design of consistent REST-
ful APIs, emphasizing best practices for defining re-

sources and structuring APIs to optimize response times
and minimize server load. By introducing standards
for scalability and efficiency, this work sets a founda-
tion for ensuring performance consistency in our tested
applications. These principles are particularly relevant
as we assess how each framework implements RESTful
services in CRUD operations.

Bonteanu and Tudose [3] analyzed CRUD perfor-
mance in Java applications using JPA, Hibernate, and
Spring Data JPA, focusing on execution times across
different databases and optimization techniques such as
indexing and query transformation. Their systematic
testing revealed how database configuration impacts
CRUD efficiency, guiding our approach to testing with
different database systems. Similarly, their follow-up
study [4] evaluated Hibernate's cross-platform perfor-
mance, showing how environmental factors can affect
results. This insight supports our plan to test both
frameworks in varied configurations, ensuring compre-
hensive analysis.

Kopyl and Smotka [5] compared the ecosystems
of ASP.NET Core and Spring Boot, particularly their
resource management capabilities, such as CPU and
RAM usage. They demonstrated that ASP.NET Core
tends
to be more resource-efficient in Windows environments,
whereas Spring Boot benefits from JVM flexibility.
These findings highlight potential trade-offs that will
be integral to interpreting our test results. Likewise,
Choma, Chwaleba, and Dzienkowski [6] extended these
discussions by comparing backend technologies, includ-
ing Spring Boot, on CRUD efficiency and resource
optimization. Their work provides a benchmark for
evaluating the practical performance of our selected
frameworks.

A complementary study [7] compared the perfor-
mance of object-relational mapping (ORM) frameworks
available in Java, such as Hibernate and EclipseLink.
The authors demonstrated how different ORM solutions
impact CRUD operation performance and resource
management, making these findings particularly rele-
vant for our evaluation of database interaction strategies
within Spring Boot and ASP.NET Core.Further, Ry-
marski and Koziet [8] highlighted the critical role of
SQL query optimization, including indexing and query
transformations, in enhancing CRUD performance.
These insights emphasize the importance of efficient
database interactions in our tests.

Expanding on this, Lachewicz [9] analyzed the per-
formance of MySQL, MS SQL, and PostgreSQL in web
applications, providing a framework for selecting data-
bases to complement Spring Boot and ASP.NET Core.
This research informs our decision to test multiple data-
base systems to ensure a comprehensive performance
evaluation.

Dhalla [10, 11] compared RESTful applications im-
plemented in Spring Boot and ASP.NET Core, analyz-
ing metrics like response times and throughput under
practical implementation conditions. Her findings on the
strengths and weaknesses of each framework offer valu-
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able insights into how these technologies perform under
load, directly aligning with our research objectives.
Finally, Hericko et al. [12] explored object serialization
in Java and .NET, highlighting its impact on CRUD
operations. This work informs our focus on data han-
dling

and optimization within the frameworks, contributing
to a deeper understanding of their comparative perfor-
mance. Pigtkowska et al. [13] analyzed the use of .NET
Core for web application development, focusing on its
modular architecture and performance benefits. They
highlighted the scalability and reliability of .NET Core
in building high-performance web applications, provid-
ing a strong foundation for evaluating ASP.NET Core's
potential in CRUD operations.

Mezei [14] discussed the pedagogical approach to
teaching web development using ASP.NET Core MVC,
emphasizing the framework's modularity and ease of
use. This work underscores the importance of developer
productivity and maintainability, which are essential
considerations in our comparative analysis. The study
by Zmaranda et al. [15] provided practical insights into
SQL query optimization techniques, such as indexing
and query restructuring, to enhance database perfor-
mance. These findings are particularly relevant to our
focus on optimizing database interactions in both Spring
Boot and ASP.NET Core applications.

Krocz et al. [16] conducted a performance analysis
of relational databases, including MySQL, PostgreSQL,
MariaDB, and H2, in the context of web applications.
Their research on query execution times and resource
utilization provides valuable guidance in selecting ap-
propriate databases for performance testing. Extending
this analysis,

Andjelic et al. [17] performed a comparative analy-
sis of MySQL and PostgreSQL, focusing on CRUD
performance and reliability. Their work highlights key
performance metrics, such as response times and
throughput, which are critical for our framework evalua-
tion. The research on the Hibernate framework [18]
explored data persistence strategies and their impact on
application performance. This study provides valuable
insights into
Hibernate's role in CRUD operations, guiding our anal-
ysis of ORM performance in Spring Boot.

The Spring Boot documentation [19] provides essen-
tial guidelines for building scalable applications, cover-
ing dependency management, embedded servers, and
efficient database integration. It emphasizes best prac-
tices for RESTful APIs, security, and performance tun-
ing, ensuring robust CRUD operations.

Similarly, the ASP.NET Core documentation [20]
details modern web application development, focusing
on Entity Framework Core, middleware, and dependen-
cy injection. It outlines strategies for concurrency han-
dling, security, and API optimization, enhancing CRUD
performance and resource efficiency.

While the literature review provides a comprehen-
sive foundation for analyzing CRUD performance in
Spring Boot and ASP.NET Core, certain gaps remain in

existing research. Many studies focus on isolated as-
pects such as ORM frameworks, query optimization, or
REST API design, but few offer a direct head-to-head
comparison of these two frameworks under identical
conditions. Additionally, while several works highlight
the importance of database configuration and system
architecture, there is limited discussion on real-world
deployment scenarios and how factors like cloud infra-
structure or containerization impact CRUD efficiency.
These limitations emphasize the need for our study,
which seeks to provide a holistic, empirical evaluation
of these frameworks under practical conditions, bridg-
ing the gap between theoretical insights and applied
performance benchmarking.

4. Technologies and tools used

To evaluate the performance of CRUD operations in the
Spring Boot and ASP.NET Core frameworks, tools
were selected to enable a detailed analysis of response
times, operations per second, and system resource us-
age. Apache JMeter was used to simulate application
load, allowing the measurement of response times and
system stability under heavy traffic. VisualVM was
used for monitoring and profiling Java applications,
making it particularly useful for analyzing memory and
CPU usage in Spring Boot. Additionally, Postman sup-
ported API testing by enabling the sending of CRUD
requests and analyzing responses, which facilitated the
assessment of speed and accuracy in operation execu-
tion.

5. Research Environment

The testing environment plays a crucial role in conduct-
ing reliable and repeatable performance tests. The speci-
fications of the computer used in this study are present-
ed (see Table 1).

Table 1: The specifications of the testing environment

Processor Processor - Intel(R) Core(TM) i5-
10400 CPU @ 2.90GHz 2.90 GHz

RAM 16.0 GB

Graphics Card | GeForce GTX 1050 Ti

(ON] Windows 11 Pro

Spring Boot and ASP.NET Core were run on the
latest available versions at the time of testing (Spring
Boot 3.4 and ASP.NET Core 8.0) (see [10, 11]). For
data-base management, PostgreSQL 13 was used, ena-
bling the evaluation of CRUD performance in different
database configurations (see [8, 7]).

The network environment was configured to reflect
typical conditions for web applications. The server and
virtual machines were connected via a local area net-
work (LAN).

Performance and resource usage were monitored
using tools such as Prometheus, Grafana, and Actuator
for Spring Boot, as well as Application Insights for
ASP.NET Core. Prometheus and Grafana allowed for
the collection and visualization of system and applica-
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tion metrics, facilitating the identification of bottlenecks
and performance analysis. Actuator and Application
Insights provided detailed information about application
behavior, including response times, memory usage, and
CPU load (see [6, 10]).

PostgreSQL was installed directly on the operating
system, enabling full utilization of the server’s hardware
resources, which was critical for obtaining reliable
performance test results (see [8]). Known for its stabil-
ity and efficiency, PostgreSQL supports advanced fea-
tures such as table partitioning, replication, and exten-
sions for SQL query optimization. The PostgreSQL
configuration included settings for cache memory, con-
nection limits, and parameters influencing query per-
formance (see [9]). System logs and statistics were
regularly monitored, allowing for real-time adjustments
to maintain high performance during testing (see [7,
10]).

6. Experimental plan/research methodology

Research Subject:

The performance of CRUD actions in web applica-
tions built with the well-known frameworks ASP.NET
Core and Spring Boot is the focus of this study. Re-
sponse time, throughput, and CPU and RAM manage-
ment under various load scenarios will all be used to
assess and analyze this performance.

Research Object:

Web applications created using the ASP.NET Core
and Spring Boot technologies make up the subject of
this study. To guarantee a consistent testing environ-
ment, these applications will be specially developed for
the experiment. To guarantee comparable outcomes,
each application will carry out CRUD activities on the
same database and data structure. The impact of various
databases on the performance of CRUD activities in
both frameworks will be assessed using a variety of
database management systems, including PostgreSQL.

The study focuses on evaluating the performance of
CRUD operations in web applications built using
ASP.NET Core and Spring Boot. The comparison is
based on response time, throughput, and system re-
source usage, including CPU and RAM consumption.
To ensure a fair and consistent testing environment,
both applications were developed specifically for the
experiment and executed CRUD operations on the same
database structure. PostgreSQL was chosen as the data-
base management system to assess the impact of ORM
frameworks on performance.

Two web applications were created for this study:
one implemented in ASP.NET Core using Entity
Framework Core and the other in Spring Boot using
Hibernate. Both applications were designed to perform
identical operations, allowing for an accurate compari-
son. The ASP.NET Core application was developed
using WebAPI to handle HTTP requests, while the
Spring Boot application followed a standard RESTful
architecture. Automatic model validation was enabled in
ASP.NET Core, ensuring that incoming request data
was validated before processing. Similarly, Spring Boot

leveraged its built-in validation mechanisms, ensuring
consistent data integrity across both frameworks.

The test environment was configured to include
PostgreSQL as the database, while performance tests
were executed using tools such as Postman and Visu-
alVM to track system performance metrics and response
times. The analysis involved measuring the efficiency of
CRUD operations in both frameworks, identifying per-
formance bottlenecks, and evaluating how each tech-
nology handles database interactions. This setup en-
sured consistent testing conditions and enabled a fair,
reliable comparison of both frameworks.

Category
id (PK)
name Product
description N (category_id) | ----------------e-
created_at id (PK)
updated_at \ name
price
Supplier o description
1:N (supplier_id) stock_quantity
. created_at
id (PK) / updated_at
o category_id (FK)
contact_name supplier_id (FK)
email =
phone
address
created_at
updated_at

Figure 1: The ERD diagram for database.

The database used in the experiment consisted of
three tables structured with one-to-many relationships
(see Figure 1), with each table containing five million
records. The dataset was designed to reflect real-world
application scenarios, ensuring that performance tests
were conducted under high-load conditions. CRUD
operations were executed in large quantities to gather
meaningful results. POST, UPDATE, and DELETE
operations were each executed between one and two
million times, while GET and GET JOINED operations
were tested with request counts ranging from 100,000 to
200,000 to evaluate performance under varying work-
loads.

Since both applications were developed using ORM
frameworks, the recorded execution times account for
multiple components of the request processing pipeline.
These measurements include the time required for ORM
processing, such as entity mapping and SQL query
generation, along with the actual execution of queries in
PostgreSQL. Additionally, network transmission time
was considered, including the dispatch of requests and
retrieval of responses. Both applications automatically
handled JSON serialization and deserialization, allow-
ing seamless data conversion between HTTP requests
and the internal object models. This process introduced
an additional computational overhead, as each request
required transformation from JSON format to applica-
tion objects and vice versa. The use of ORM frame-
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works also introduced an additional processing layer,
impacting execution time compared to direct SQL que-
ries, making it essential to consider the overhead caused
by automatic entity management and query translation.

To ensure precise and repeatable performance meas-
urements of CRUD operations, Postman was used to
send a predefined number of requests and record execu-
tion times. The tests were conducted using prepared
Postman scripts containing predefined API requests for
each CRUD operation.

The study focused on measuring CRUD perfor-
mance in a fixed testing environment. Each operation
was tested in different scenarios with varying request
volumes, allowing for an analysis of how system per-
formance was affected by different load levels. The
final results were averaged to provide a reliable repre-
sentation of the actual performance of both frameworks.

To ensure accuracy and reliability, all measured re-
sponse times were analyzed using statistical methods,
including mean and standard deviation, The standard
deviation was calculated for each CRUD operation to
assess the variability of response times across repeated
tests.

To determine whether performance differences be-
tween Spring Boot and ASP.NET Core were statistically
significant, t-tests were conducted. These tests evaluat-
ed whether the observed differences in execution times
were due to actual framework performance or random
variations. Confidence intervals were computed to esti-
mate the range within which the true mean response
time was expected to fall, providing a more reliable
assessment of performance differences.

The significance threshold (p-value) for the
statistical tests was set to 0.05, meaning that if the ob-
served difference had a p-value below 0.05, it was con-
sidered statistically significant. This approach ensures
that minor fluctuations in response times are not mistak-
enly interpreted as meaningful performance differences.

Performance data was collected using monitoring
tools such as VisualVM. The final dataset included key
performance indicators such as response time, CPU
load, and memory consumption for each CRUD opera-
tion. These results were compiled into comparative
tables and visualized using bar charts to illustrate per-
formance differences between Spring Boot and
ASP.NET Core.

The analysis was conducted to identify trends,
performance limitations, and the impact of database
operations on overall system efficiency. The findings of
the study provide insights into the suitability of each
framework for various application scenarios. All results,
interpretations, and conclusions were thoroughly docu-
mented, ensuring transparency in the research process.
The final report includes a comprehensive description of
the methodology, tools, and raw performance data.

7. Results

The analysis revealed that ASP.NET Core demonstrated
lower execution times for DELETE and UPDATE oper-
ations, while Spring Boot exhibited comparable perfor-

mance for GET and GET JOINED requests, with slight-
ly faster execution for GET (see Table 2). The standard
deviation values indicate that ASP.NET Core main-
tained more consistent execution times for DELETE
and UPDATE operations, whereas Spring Boot showed
slightly lower variability in GET and GET JOINED
requests, suggesting more stable performance in com-
plex queries (see Table 3). The execution time differ-
ences are clearly illustrated in the results, where
ASP.NET Core significantly outperformed Spring Boot
in DELETE and UPDATE operations, showing lower
execution times, whereas Spring Boot's advantage in
POST operations is evident from its noticeably shorter
response time (see Figure 2-6). Additionally, GET and
GET JOINED operations showed similar execution
times across both frameworks, but Spring Boot handled
complex queries slightly better, making it a more suita-
ble choice for query-heavy applications (see Figure 2-
6).

To determine whether the observed differences in
performance between Spring Boot and ASP.NET Core
were statistically significant, t-tests were conducted.
These tests evaluated whether the variations in execu-
tion times were due to actual framework performance or
random fluctuations. Confidence intervals were calcu-
lated to estimate the range in which the true mean re-
sponse time was expected to fall, ensuring a more relia-
ble assessment of performance differences.

The statistical analysis confirmed that the differ-
ences in DELETE and UPDATE operations were statis-
tically significant (p < 0.05), suggesting that ASP.NET
Core consistently performed these operations faster than
Spring Boot. On the other hand, the differences in GET
and GET JOINED operations were not statistically
significant, indicating that both frameworks offer com-
parable efficiency in handling data retrieval tasks. The
results also revealed that Spring Boot’s advantage in
POST operations was statistically significant, further
reinforcing its suitability for applications with frequent
data insertion.

In terms of resource utilization, ASP.NET Core gen-
erally had lower CPU usage across most request types,
except for POST, where Spring Boot outperformed (see
Table 4). Both frameworks maintained consistently high
memory usage, exceeding 90% in all scenarios, indicat-
ing similar demands on memory resources (see Table
4).

Regarding resource efficiency, ASP.NET Core gen-
erally exhibited lower CPU usage across most request
types, except for POST, where Spring Boot demonstrat-
ed superior efficiency (see Figure 7-11). This suggests
that ASP.NET Core is more effective at managing com-
putational resources in CRUD operations, except in
scenarios involving heavy transactional loads such as
POST requests.

Both frameworks maintained consistently high
memory usage, exceeding 90% in all scenarios, suggest-
ing that while CPU efficiency varies between the
frameworks, memory consumption remains comparable
(see Figure 7-11). This could influence framework se-
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lection for resource-intensive applications, where
memory management plays a critical role. Ultimately,
the choice depends on which resource is more critical
for the application.

Table 2: Average execution time of methods in Spring Boot and

ASP.NET Core
Spring Boot | ASP.NET Core
Operation time [s] time [s]
DELETE 0.013 0.010
CREATE 0.019 0.180
UPDATE 0.013 0.013
GET 18.189 18.167
GET JOINED 18.593 19.255

Table 3: Standard Deviation of Execution Times in Spring Boot and
ASP.NET Core

operstion | P8 B0 S| A e b
DELETE 0.002 0.001
CREATE 0.003 0.020
UPDATE 0.002 0.002
GET 0.150 0.140
GET JOINED 0.200 0.180

Table 4: Average performance metrics comparison for Spring Boot
and ASP.NET Core across CRUD operations

CPU Usage 12.54%
CREATE
Memory Usage 92.68%
CPU Usage 11.96%
DELETE
Memory Usage 91.88%
. CPU Usage 24.94%
Spring | ypDATE
Boot Memory Usage 92.65%
CPU Usage 20.38%
GET
Memory Usage 94.07%
GET CPU Usage 31.39%
JOINED Memory Usage 94.28%
CPU Usage 13.40%
CREATE
ASP.NET Memory Usage 93.46%
Core CPU Usage 8.74%
DELETE
Memory Usage 91.04%

CPU Usage 9.72%
UPDATE
Memory Usage 93.60%
CPU Usage 17.70%
GET
Memory Usage 94.64%
GET CPU Usage 19.89%
JOINED Memory Usage 94.47%

The tabular data provided a clear numerical sum-
mary of execution times and resource consumption
across all CRUD operations. These values helped quan-
tify framework efficiency and highlighted areas of per-
formance strength and weakness. However, to better
illustrate trends and variability across multiple test runs,
visualizations were essential. The graphs complement
the tables by showing not only average execution times,
but also distribution patterns and performance con-
sistency. This visual context allows for quicker identifi-
cation of outliers and performance anomalies that might
not be immediately evident in the raw data. Together,
the tables and figures offer a clear overview of frame-
work performance.

ASP
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Execution Time [s]

Figure 2: Execution times for CREATE.
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Figure 3: Execution times for DELETE.
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Figure 4: Execution times for UPDATE.
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Figure 5: Execution times for GET.
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Figure 6: Execution times for GET JOINED.
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Figure 7: CPU and memory usage for GET JOINED.
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Figure 9: CPU and memory usage for UPDATE.
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Figure 11: CPU and memory usage for CREATE.
8. Discussions

The performance tests compared the Spring Boot and
ASP.NET Core frameworks in terms of CRUD opera-
tions, focusing on resource efficiency (CPU, memory)
and response times across various scenarios. The results
revealed that both frameworks have strengths and
weaknesses, making them more suitable for different
types of applications.

ASP.NET Core generally achieves better CPU effi-
ciency, particularly in DELETE and UPDATE opera-
tions, where its CPU usage is significantly lower com-
pared to Spring Boot (see Figure 3-4). This makes
ASP.NET Core an ideal choice for applications with
high DELETE or UPDATE operation loads, such as
transactional systems or data-intensive applications.
Moreover, its overall responsiveness in these scenarios
positions it well for performance-critical systems.

On the other hand, Spring Boot excels in maintain-
ing stable and predictable memory usage, while per-
forming better in handling more complex queries, such
as GET JOINED operations (see Figure 6). The shorter
response times observed for Spring Boot in CREATE
operations suggest it is more suitable for analytical
applications or systems with a high volume of queries
requiring data aggregation and complex joins (see Fig-
ure 2). Its consistent memory performance also makes it
a good fit for resource-constrained environments where
stability is critical. Finally, for GET operations, both
frameworks demonstrate similar execution times, indi-
cating that either can be effectively utilized for data
retrieval tasks depending on system architecture and
workload requirements (see Figure 5).

The research also underscored the importance of da-
tabase optimization in CRUD performance, with Post-
greSQL proving reliable and efficient for both frame-
works. Tools like Postman and VisualVM provided
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valuable insights into system behavior, aiding the analy-
sis of performance bottlenecks. These results indicate
that database configurations, including indexing strate-
gies and query optimization techniques, can significant-
ly impact overall CRUD efficiency, regardless of the
chosen framework.

9. Conclusions

The study highlights key differences in the performance
of Spring Boot and ASP.NET Core for CRUD opera-
tions, emphasizing the importance of selecting the ap-
propriate framework based on specific project require-
ments (see Table 5). The results indicate that Spring
Boot is particularly effective in CREATE (POST)
operations, offering significantly shorter response times.
Additionally, it excels in handling complex JOIN que-
ries, making it more suitable for data-intensive applica-
tions that require query aggregation and efficient data
retrieval.

Its performance remains consistent even under in-
creased database load, making it well-suited for enter-
prise systems with large volumes of relational data.
Integration with tools like Hibernate and Spring Data
further streamlines development and performance tun-
ing.

Table 5: Framework recommendation table for CRUD operations

Operation Framework Reason
CREATE Spring Boot Shorte'r response
(POST) times
READ (GET) | Equivalent Similar
READ (GET Sprine Boot Better handling of
JOINED) Prng complex queries
UPDATE ASP.NET Lower CPU usage
(PUT) Core
Lower CPU usage,
DELETE ASP.NET faster execution
Core .
times

On the other hand, ASP.NET Core demonstrates bet-
ter optimization for UPDATE and DELETE operations,
with lower CPU usage and faster execution times. This
makes it an ideal choice for transactional systems,
where frequent updates or deletions occur, ensuring
high efficiency under heavy workloads. While both
frameworks perform similarly in GET operations, their
differences in CPU and memory utilization suggest
distinct advantages depending on the application’s
needs.

The study also revealed that Spring Boot maintains
stable and predictable memory usage, making it suitable
for environments where consistent performance is cru-
cial. Meanwhile, ASP.NET Core’s superior CPU effi-

ciency positions it as the better choice for high-
performance, resource-intensive applications where
computational load is a critical factor.

In conclusion, the decision between Spring Boot and
ASP.NET Core should be guided by project priorities. If
CPU efficiency and transaction-heavy operations are the
focus, ASP.NET Core is the more effective option.
However, for applications involving complex queries,
data aggregation, or requiring stable memory usage,
Spring Boot provides better overall performance. Future
research could expand on these findings by exploring
additional frameworks, different database configura-
tions, and testing under distributed system environments
to further refine performance insights.
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