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Abstract
Article history: This study evaluates the performance capacity of the SimlInvest
Received May 15, 2026 application programming interface (API), with emphasis on stock
Revised June 19, 2026 transaction and portfolio services that are frequently accessed during
Accepted June 22, 2026 peak market activity. The study used an applied performance-testing

design through Apache JMeter by simulating concurrent user loads of
100, 500, 1,000, 2,000, and 4,000 users. The observed indicators were
response time, transactions per second, and error rate. The findings show
that the application remained usable under 100 and 500 concurrent users,
with low aggregate error rates of 4.80% and 4.48%, although several
history-related endpoints already showed failed requests. When the load
reached 1,000 users, the total error rate increased to 53.17%, indicating a
clear decline in service reliability. Under 2,000 and 4,000 users, the
system recorded error rates of 49.04% and 65.32%, with repeated failures
in Account Cash, Cash Withdrawal, Order List, Portfolio, RDN History,
RDN Info, and Trade List services. These findings indicate that the
present infrastructure requires API optimization, query tuning, server-
capacity improvement, load balancing, and real-time monitoring to
maintain reliable fintech services during traffic spikes.

Keywords:
Apache JMeter; Application programming interface; Load testing;
Performance testing; SimInvest.

1. INTRODUCTION

Digital investment applications rely on stable transaction services because users expect market
information, order placement, cash positions, and portfolio records to be available with minimal delay. In
stock-trading applications, performance degradation is not only a technical inconvenience. Slow response,
failed transactions, and delayed portfolio data can influence user trust, investment timing, and operational
confidence. SimlInvest, developed by Sinarmas Sekuritas, provides digital access to stock and mutual-fund
investment services and supports activities such as buying, selling, monitoring orders, and managing
portfolios (SimInvest Luncurkan Fitur Investasi Reksa Dana, 2023; Sinarmas Sekuritas, 2024).

The application depends on application programming interface (API) services that connect mobile
interfaces with backend services. In this context, an API refers to a communication mechanism that allows
the mobile application to send requests and receive data from server-side services. These services are
particularly critical during the opening of trading sessions and other high-traffic moments, when many users’
access transaction and portfolio feature concurrently. A stock-trading system is expected to manage order
submission, price observation, account validation, and settlement-related information in a safe and
transparent manner (Brzeszczynski, J., & Ibrahim, B. M., 2019). A portfolio feature also supports investment
decisions by allowing users to monitor ownership, value changes, and potential gain or loss (Ou, 2023).
Transaction processing systems support routine business activities by collecting, processing, and providing
operational data for users and decision makers (Karolinda, 2021; Kurniawan., et al., 2019).

Software testing is a quality-control activity used to identify errors, verify system behavior, and ensure
that software components operate according to defined requirements. In API-based applications, testing is
important because API services are responsible for managing data exchange between users, application
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interfaces, gateways, and backend systems. Recent studies emphasize that RESTful API testing remains
essential because modern applications depend heavily on reliable API communication, authentication flows,
data processing, and backend integration (Golmohammadi et al., 2023; Liu et al., 2022). In financial
technology, testing cannot be limited to functional correctness because users interact with services under
fluctuating demand. Non-functional testing is therefore required to measure speed, stability, scalability, and
reliability under defined workloads.

Performance testing examines how an application responds to workload pressure and helps teams
identify bottlenecks before production failures occur (Abdeen et al., 2023; ICreativeLabs, 2024). Load testing
is one of the most relevant performance-testing approaches for this context because it evaluates system
behavior under expected and increasing workloads. In this study, load testing was used to simulate multiple
concurrent users accessing the SimInvest API at the same time. The main metrics consisted of response time,
transactions per second, and error rate because these indicators represent service responsiveness, processing
capacity, and reliability. Stress testing is useful for finding the breaking point of a system, whereas endurance
testing evaluates longer duration stability. These approaches are complementary, but load testing is
appropriate when the research objective is to understand service behavior across staged user volumes
(Firstian, 2023; GRCI, 2024; Proxsis Consulting, 2024). Apache JMeter is widely used for this purpose
because it can simulate HTTP requests, measure response-time distributions, and present throughput and
error statistics for web, API, and mobile-service testing (Apache Software Foundation, n.d.; ICreativeLabs,
2024; Nosuke, 2023).

Previous studies have used load-testing tools in various application contexts. Ismail et al. (2023) tested
an online examination system using JMeter and found that hardware upgrades alone did not fully address
errors at high user loads. Tejaya et al. (2023) evaluated the Invitees website and showed that response time
could exceed the intended threshold under stress conditions. Madhani et al. (2023) tested a core banking
system using load and stress testing, finding that transacting features required longer processing than non-
transacting features. Ginasari et al. (2021) examined API stress testing with JMeter and observed error
messages when the sample size increased. Permatasari (2020) also showed that JMeter could verify whether
an application met response-time and memory targets. These studies show that performance evaluation is
strongly context-sensitive; every system must be tested using its own workload, features, and infrastructure
conditions.

Based on this context, this study aims to evaluate the performance of SimInvest API services for stock
transactions and portfolio management using load testing. The study focuses on three indicators: response
time, transactions per second (TPS), and error rate. This research contributes practical evidence for
identifying API services that require optimization and provides a structured performance-testing report that
can support fintech application development and operational planning.

2. RESEARCH METHOD

This study used an applied quantitative performance-evaluation design. The object was the SimInvest
API for stock transaction and portfolio services. Data were collected through document review, business-
process analysis, application-architecture observation, endpoint identification, and load-testing execution
using Apache JMeter. The research procedure followed the Software Testing Life Cycle logic, which begins
with requirement analysis, continues with planning and test-case configuration, and ends with execution,
reporting, and evaluation (Testim, 2023). The first stage defined the object, service scope, and workload
assumptions for the SimInvest API performance test.

Table 1. Performance testing activities

Performance Testing

Test planning

Test-scenario design
Test-environment setup

Testing-tool implementation

Test execution

Data collection

Data analysis, reporting, and retesting

Table 1 shows the seven activities used in the performance-testing process, from test planning to data
analysis, reporting, and retesting. These activities ensured that the load test was conducted as a structured
procedure rather than as a standalone technical execution. The workload basis was derived from SimInvest
user data and active-user information.
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Figure 1. Daily active users trend

Figure 1 shows the daily active-user trend, in which user activity rises sharply during specific trading
periods. This pattern indicates that SimInvest needs to maintain API stability during peak access windows.

B RC - Homepage [Unique Users]

83.94K

Figure 2. Total SimInvest users

Figure 2 shows 83.94K total Simlnvest users. This user base supports the relevance of testing
concurrent access because only a portion of total users can still create substantial load during market activity

peaks.
Table 2. Data collection results
No. Object Specification
1 Total SimInvest 83,940
users
2 Daily Active Users 1,200-2,000 users

(DAU) during peak
trading hours

3 APIservices HTTP RESTful API: POST Login User ID; POST Login Trading PIN; GET
Stock Quote; GET Order Book; POST Order Buy; POST Order Sell; GET
Order List; GET Trade List; GET Order History; POST Cash Withdrawal; GET
RDN History; GET RDN Info; GET Account Cash; GET Portfolio

Table 2 shows the empirical basis for defining the test scope. The total number of SimInvest users and
the peak-hour daily active users justify the staged simulation, while the listed RESTful API endpoints
identify the services evaluated in the test. The research flow was organized to connect requirement analysis,
scenario design, test execution, result analysis, and recommendation formulation.

Com D

Requirement Analysis

Testing Planning

Load Testing

‘ Development of Load Testing Scenarios ‘

‘ Anatysia of Load Tasting Fosuia ‘

Reporting Results and
Closing Testing

i
Crmen >

Figure 3. Research flow
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Figure 3 shows the research flow, beginning with literature review and requirement analysis, followed
by testing planning, load-testing scenario development, execution, result analysis, reporting, and completion.
This sequence aligns the technical test with the research objective. The technical environment was
documented before the test was executed.

Table 3. Hardware specifications

No. Device Quantity Specification
1 Laptop 1 13-inch Apple M1, 8 GB RAM, macOS Sequoia 15.0, 245
GB storage
2 Mobile phone / 1 256 GB, i0S 18.1.1
smartphone

Table 3 shows the hardware used during the test, consisting of a laptop and a smartphone. These devices
served as the local testing environment for configuring JMeter and accessing the SimInvest application.

Table 4. Software specifications

No. Software Version
1 Operating system macOS Sequoia version 15.0
2 SimInvest application Version 1.120.1
3 JMeter Version 5.6.3

Table 4 shows the software environment, including macOS Sequoia, SimInvest version 1.120.1, and
Apache JMeter version 5.6.3. These details are important because performance-test results are influenced by
application version, operating system, and testing-tool configuration. The tested business processes consisted
of stock transactions and portfolio monitoring.

Na ‘

Figure 4. Stock transaction process

Figure 4 shows the stock transaction process from login and account verification to buy or sell order
submission and trade confirmation. This process explains why order-related endpoints were included in the
load test.

Start —— | Lihat Portofolio 4». End

Figure 5. Portfolio management process

Figure 5 shows the portfolio management process, in which users access portfolio information after
authentication. This process supports the inclusion of the portfolio endpoint as one of the tested API services.
The SimInvest API architecture was reviewed to understand the system layers involved in the load test.
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Figure 6. Application architecture
Figure 6 shows the application architecture connecting user devices, gateway, load balancer, web
servers, API services, cache, Redis, database, and data-center components. The architecture clarifies that API

performance depends on server capacity, service routing, and backend data access.

Table 5. Application server specifications

No.  Server Domain CPU (Core) Memory (GB) Disk (GB) (0N
1 Web Server 1 srvl.xxx.co.id 4 16 124 Ubuntu
2 Web Server 2 srv2.xxx.co.id 4 16 124 Ubuntu

Table 5 shows two Ubuntu-based web servers with four CPU cores, 16 GB memory, and 124 GB disk
capacity each. This configuration became the infrastructure context for interpreting system response under
increasing concurrent-user loads. The measurement parameters and tested business features were defined
before test execution.

Table 6. Object testing parameters

No. Parameter
1 Error rate
2 Transactions per second (TPS)
3 Response time

Table 6 shows the three testing parameters: error rate, transactions per second, and response time. These
parameters were used to evaluate reliability, processing capacity, and service responsiveness.

The performance indicators were defined to support consistent interpretation of the test results.
Response time refers to the time required by the server to process a request and return a response to the
client. Transactions per second (TPS) refers to the number of requests or transactions successfully processed
by the system within one second. Error rate refers to the percentage of failed requests compared with the total
number of requests executed during the test. In addition, 400 Bad Request indicates that the server could not
process the request because of invalid request syntax or parameters, 401 Unauthorized indicates an
authentication or authorization problem, and 502 Bad Gateway indicates that the gateway or proxy server did
not receive a valid response from the upstream server. These definitions were used to interpret whether the
SimInvest API remained responsive, stable, and reliable under increasing concurrent-user loads.

Table 7. SimInvest business process

Feature Feature Description

ID

001 Login User ID Allows users to access the SimInvest application.

002 Login Trading Provides transaction verification and an additional security layer before

PIN financial activities.

003 Stock Quote Provides current stock-price information, including opening price, last price,
and average price.

004 Order Book Displays queue information for bid and ask prices in the stock market.

005 Order Buy Allows users to submit buy orders by defining quantity and target price.

006 Order Sell Allows users to submit sell orders by defining quantity and selling price.

007 Order List Displays the complete list of buy and sell orders created during the current
trading day.

008 Trade List Displays stock transactions that have been successfully executed.
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009 Order History Records previous stock orders, including successful and failed orders.

0010 Cash Withdrawal Allows users to withdraw funds from the customer fund account to a
personal bank account.

0011 RDN History Displays the transaction history of the customer fund account.

0012 RDN Info Shows balance and other key information related to the customer fund
account.

0013 Account Cash Displays available cash balance for investment transactions.

0014 Portfolio Displays asset information and supports stock investment monitoring.

Table 7 shows the Simlnvest business processes represented by 14 API features, including
authentication, stock quotation, order execution, cash services, RDN services, and portfolio access. These
features reflect critical user activities in stock trading and investment monitoring. The performance objectives
and JMeter scenario were used to structure the load-testing execution.

Table 8. Performance test objectives

No. Parameter Objective
1 Error rate Lower is better
2 Transactions per second (TPS) Higher is better
3 Response time < 2.5 seconds

Table 8 shows the performance objectives used in the study. A lower error rate, higher TPS, and
response time below 2.5 seconds were used as benchmarks for evaluating whether the API services remained
acceptable under load.

oo e Load Testing - Siminv

Figure 7. JMeter testing scenario

Figure 7 shows the JMeter testing scenario containing the API request sequence, including health check,
login, stock quote, order, RDN, account cash, portfolio, and reporting components. This setup enabled
endpoint-level observation during load testing. The JMeter configuration was prepared after the API scope
and request sequence had been finalized.

Figure 8. Thread group configuration in Apache JMeter
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Figure 8 shows the thread group configuration in Apache JMeter. The scenario used a one-second ramp-
up period and one loop count, allowing each user-load condition to be executed consistently across the tested
endpoints.

TestingfLoad Test - Simlnvest API.jmx) - Apache JMeter (5.6.3)

Figure 9. Login account request configuration in Apache JMeter

Figure 9 shows the login account request configuration in Apache JMeter. Parameterized credentials
were used to complete authentication before transaction, RDN, account, and portfolio requests were
executed. The authentication output was configured for reuse across endpoint calls.

eve Load Test - Simi ji ifajri TestingfLoad Test - Siminvest APLjmx) - Apachs JMeter (5.6.3)

Figure 10. Token and account ID storage configuration in Apache JMeter

Figure 10 shows the BeanShell sampler configuration used to store the authentication token and account
ID. This mechanism allowed subsequent API requests to reuse valid authentication data during the test
scenario.

3. RESULTS AND DISCUSSION

3.1. Load Testing Execution and Performance Overview
The load-testing results are presented by user scenario to show how API performance changed as
concurrent users increased.
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Requests
Label  «
Total

Account
Cash

Cash
Withdrawal

Health Check

Login Trading
PIN

Login User ID
Order Book
Order Buy
Order History
Order List
Order Sell
Portfolio
RDN History
RDN Info
Stock Quote

Trade List

Figure 11 shows the result for 100 concurrent users. The test produced 1,500 samples with an average
response time of 1,093.71 ms, 76.50 transactions per second, and a 4.80% total error rate. Most endpoints
recorded no error, but Order History and RDN History already showed failures, indicating early sensitivity in
history-related services.

Requests

1500

100

100

100

100

100
100
100
100
100
100
100
100
100
100

100

Executions
#Samples ¢ FAIL ¢ Emor% ¢ Average ¢

72

0

Figure 11. Load testing result for 100 concurrent users

Executions

4.80%

0.00%

0.00%

0.00%

0.00%

0.00%
0.00%
0.00%
62.00%
0.00%
0.00%
0.00%
10.00%
0.00%
0.00%

0.00%

1093.71

385.62

5193.00

1461.74

129.16

249.67
139.20
307.63
340.79
896.30
22420
356.81
5607.42
487.29
205.67

2121

118

285

5148

954

118

132

1635
358
122

337

8662
698

5490

1788

168

513
433
675
778
1794
514
653
8662
740
495
958

Label +« #Samples ¢ FAIL ¢ Error% ¢ Average ¢ Min ¢ Max ¢

Total

Account
Cash

Cash
Withdrawal

Health
Check

Login
Trading PIN

Login User
D

Order Book
Order Buy

Order
History

Order List
Order Sell
Portfolio
RDN History
RDN Info
Stock Quote

Trade List

Figure 12 shows the result for 500 concurrent users. The scenario generated 7,500 samples, increased
the average response time to 2,637.29 ms, and recorded 145.88 transactions per second with a 4.48% error
rate. Order History and RDN History remained the main problematic endpoints, suggesting a consistent

7500
500

500

500

500

336
(1]

Figure 12. Load testing result for 500 concurrent users
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Response Times (ms)
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12169.98
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11.60
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Requests
Label 4+
Total

Account
Cash

Cash
Withdrawal

Health
Check

Login
Trading PIN

Login User
D

Order Book
Order Buy

Order
History

Order List
Order Sell
Porticlio
RDN History
RDN Info
Stock Quote

Trade List

Figure 13 shows the result for 1,000 concurrent users. The test produced 15,000 samples, 3,232.02 ms
average response time, 267.97 transactions per second, and a 53.17% error rate. Reliability declined sharply
because several account, cash, RDN, portfolio, and trade-list services recorded near-total or complete failure.

Requests
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Total

Account Cash

Executions

#Samples * FAIL ¢ Emor% ® Average ®

15000

1000

1000

1000

1000

1000

1000
1000
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1000
1000
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1000
1000
1000
1000

~ #Samples ¢ FAIL ¢

Cash Withdrawal

Health Check

Login Trading PIN

Login User ID
Order Book
Order Buy
Order History
Order List
Order Sell
Portfolio

RDN History
RDN Info
Stock Quote

Trade List

Figure 14 shows the result for 2,000 concurrent users. The scenario produced 30,000 samples, an
average response time of 6,523.06 ms, and a 49.04% error rate, with 14,711 failed requests. The high number
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Figure 13. Load testing result for 1,000 concurrent users
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14. Load testing result for 2,000 concurrent users
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of failed requests indicates backend saturation and unstable service routing under heavy demand.
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Figure 15. Load testing result for 4,000 concurrent users
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Figure 15 shows the result for 4,000 concurrent users. Although transactions per second reached
1,391.21, the error rate increased to 65.32%, with 39,193 failed requests. The lower aggregate average
response time was influenced by fast failed responses, not by healthy processing.

3.2. Error Distribution Across Load Scenarios
The error distribution was analyzed to identify API endpoints that were most sensitive to concurrent-

user pressure.

Table 9. Error results for 100 users

No. API Error Number of Errors
1 Order History 400/Bad Request 57

2 RDN History 400/Bad Request 4

Total Total Total 61

Table 9 shows that under 100 users, errors were limited to Order History and RDN History, with 61
total failed requests. This indicates that historical data retrieval became unstable earlier than most other
services.

Table 10. Error results for 500 users

No. API Error Number of Errors
1 Order History 400/Bad Request 270

2 RDN History 400/Bad Request 66

Total Total Total 336

Table 10 shows that the same two endpoints failed under 500 users, with total errors increasing to 336.
The concentration of failures in Order History and RDN History suggests a persistent issue in history-based
API access.

Table 11. Error results for 1,000 users

No. API Error Number of Errors
1 Account Cash 502/Bad Gateway 1,000
2 Cash Withdrawal 502/Bad Gateway 1,000
3 Order History 502/Bad Gateway 998

4 Order List 502/Bad Gateway 905

5 Order Sell 502/Bad Gateway 18

6 Portfolio 502/Bad Gateway 1,000
7 RDN History 502/Bad Gateway 1,000
8 RDN Info 502/Bad Gateway 1,000
9 Trade List 502/Bad Gateway 988
Total Total Total 7,909

Table 11 shows that at 1,000 users, the error pattern expanded to 7,909 failed requests across nine API
services. The dominance of 502 Bad Gateway responses indicates that gateway or upstream services could
not consistently handle this load.

Table 12. Error results for 2,000 users

No. API Error Number of Errors
1 Account Cash 502/Bad Gateway 1,968
2 Cash Withdrawal 502/Bad Gateway 1,718
3 Order Book 400/Bad Request 1

4 Order Buy 401/Unauthorized 34

5 Order History 502/Bad Gateway 1,789
6 Order List 502/Bad Gateway 1,546
7 Order Sell 400/Bad Request 254

8 Portfolio 502/Bad Gateway 1,955
9 RDN History 502/Bad Gateway 1,999
10 RDN Info 502/Bad Gateway 1,952
11 Trade List 502/Bad Gateway 1,495
Total Total Total 14,711
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Table 12 shows 14,711 failed requests at 2,000 users. The largest failures occurred in RDN History,
Account Cash, Portfolio, RDN Info, Order History, Cash Withdrawal, Order List, and Trade List, indicating
broader service instability.

Table 13. Error results for 4,000 users

No. API Error Number of Errors
1 Account Cash 502/Bad Gateway 4,000
2 Cash Withdrawal 502/Bad Gateway 4,000
3 Login Trading PIN 502/Bad Gateway 125

4 Login User ID 502/Bad Gateway 132

5 Order Book 502/Bad Gateway 182

6 Order Buy 502/Bad Gateway 4,000
7 Order History 502/Bad Gateway 2,545
8 Order List 502/Bad Gateway 4,000
9 Order Sell 502/Bad Gateway 4,000
10 Portfolio 502/Bad Gateway 4,000
11 RDN History 502/Bad Gateway 4,000
12 RDN Info 502/Bad Gateway 4,000
13 Stock Quote 502/Bad Gateway 209

14 Trade List 502/Bad Gateway 4,000
Total Total Total 39,193

Table 13 shows 39,193 failed requests at 4,000 users, the highest error count in the study. Several
services reached full request failure, confirming that transactional, account, RDN, and portfolio services were
the most vulnerable at extreme load.

3.3. Interpretation and Improvement Priorities

The results show that SimInvest API services were able to process low to moderate simulated traffic,
but reliability weakened when concurrent users reached 1,000 and above. The first two scenarios still
produced low aggregate error rates, although Order History and RDN History already showed repeated
failures. Once the workload reached 1,000 users, the system moved from limited endpoint instability to broad
service failure. The appearance of 502 Bad Gateway errors indicates that the gateway or upstream services
failed to return valid responses under load. This finding is consistent with prior performance-testing evidence
showing that server scaling without architectural optimization may not remove bottlenecks (Ismail et al.,
2023; Madhani et al., 2023).

The tested endpoints can be grouped into three performance categories. The first category consists of
relatively resilient services, such as Health Check, Login User ID, Login Trading PIN, Stock Quote, and
Order Book. These services either had low error rates or remained partially available under heavy load. The
second category includes services that became unstable from early scenarios, especially Order History and
RDN History. The third category consists of services that collapsed under higher load, including Account
Cash, Cash Withdrawal, Portfolio, RDN Info, Order List, Order Buy, Order Sell, and Trade List. This
grouping is useful for prioritizing technical improvements.

The practical implication is that API optimization should begin with history, cash, RDN, and portfolio
endpoints. These services likely require query optimization, indexing, caching for frequently requested data,
connection-pool tuning, and review of timeout configuration. Order-related endpoints also require attention
because a failure in buy or sell services can directly affect user trust and transaction continuity. Since two
web servers were used in the tested architecture, load balancing should be reviewed to ensure traffic is
distributed properly and unhealthy upstream services are detected quickly. Database replication or read-write
separation can also reduce the pressure on backend services that retrieve historical records.

The study also shows the importance of continuous performance monitoring. A high TPS value is not
sufficient evidence of healthy performance when error rates are also high. In the 4,000-user scenario,
throughput increased but service reliability dropped severely. For this reason, future performance dashboards
should combine TPS with error rate, response-time percentiles, gateway errors, resource utilization, and
endpoint-specific failure patterns. Periodic regression testing after application updates is also needed so that
new releases do not reduce performance capacity.

3.4. Research Limitations and Future Research Directions

Although this study provides empirical evidence on the performance of the SimInvest API under staged
concurrent-user loads, several limitations should be acknowledged. First, the testing was conducted in a
controlled environment using Apache JMeter, so the results may not fully represent all dynamic conditions in
a real production environment, such as fluctuating network quality, user device diversity, background
services, and unpredictable user behavior during actual market activity. Second, this study focused on load
testing with specific concurrent-user scenarios of 100, 500, 1,000, 2,000, and 4,000 users. Therefore, the
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maximum breaking point of the system has not been examined in more detail through extended stress testing.
Third, the analysis was limited to response time, transactions per second, and error rate, while server-side
resource utilization, such as CPU usage, memory consumption, database load, connection-pool behavior, and
network latency, was not measured directly. Fourth, the tested API services were limited to selected stock
transaction and portfolio-related features, so the results may not fully describe the performance of all
SimlInvest services.

Future studies should extend the evaluation by conducting stress testing, endurance testing, and spike
testing in a production-like environment. Further research should also include server-side monitoring to
capture CPU, memory, database, cache, and network utilization during load execution. In addition, future
studies may compare different load-balancing strategies, caching mechanisms, database indexing approaches,
and API optimization techniques to identify the most effective solution for improving service reliability.
These extensions would provide a more comprehensive understanding of API performance capacity and
support more accurate technical recommendations for digital investment applications.

4. CONCLUSION

This study evaluated the performance of the SimInvest API for stock transaction and portfolio services using
Apache JMeter load testing. The findings show that the application performed acceptably under 100 and 500
concurrent users, with aggregate error rates of 4.80% and 4.48%. However, the system became unreliable
when the load reached 1,000 users, as the total error rate rose to 53.17% and several account, RDN, portfolio,
and order-related services failed. Under 2,000 and 4,000 users, the system showed persistent instability, with
14,711 and 39,193 failed requests respectively. The most affected services were Account Cash, Cash
Withdrawal, Order List, Order Buy, Order Sell, Portfolio, RDN History, RDN Info, and Trade List. These
findings answer the research objective by showing the capacity boundary and identifying the API services
that require technical improvement. The recommended actions are API optimization, database-query tuning,
caching, load balancing, server-capacity improvement, database replication, and real-time performance
monitoring. Future studies should extend this work through stress testing, endurance testing, and resource-
utilization analysis in a production-like environment so that long-duration stability and maximum failure
thresholds can be examined more precisely.
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