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The Rise of Non-Functional Testing for High-Volume FinTech Systems
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Abstract: The financial tech industry has seen huge changes as high-speed trading tech and automated systems now handle
millions of deals very fast. This article looks at the key differences between functional and non-functional tests in today's financial
systems, showing how standard testing has changed to meet the tough needs of online trading. Non-functional testing is now vital for
checking system speed, security, and stability during tough market times. Using advanced testing setups, it is possible to validate
speed, check capacity, and measure scalability during market swings. Security tests now go beyond simple scans to tackle complex
cyberattacks, using multiple security layers while keeping delays to a minimum. To do non-functional testing well, it must be part of
the whole software creation process, using automated tools and DevOps for constant quality checks. By combining these tests,
financial systems can stay ahead, meet rules, and protect assets in the digital market.
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INTRODUCTION

The finance technology area has changed a lot
recently. Trading systems process millions of deals
each day very fast. High-frequency trading has
really changed how markets work. Computer
programs now do a lot of the trading on exchanges
around the world. Banerjee and Roy looked
closely at market-making and said that high-
frequency traders started by just using their own
trading methods. Now, they are important for
providing liquidity, making trades in milliseconds,
and handling risks across different types of assets
(Banerjee, A., & Roy, P. 2023). These systems
need tech advantages to stay competitive.
Companies keep investing in better infrastructure
to lower delays and increase processing power.
Modern trading is complex and needs careful
testing that goes beyond normal software testing.

As these systems get more complex and handle
more sensitive data, detailed testing is more
critical than ever. The change in treasury markets
shows this tech change. Online trading platforms
have taken the place of old voice-based systems,
creating new problems for system reliability and
good performance. Marimuthu's study on the
treasury market setup shows that online trading
sites now handle most deals. Automated systems
process orders across many liquidity pools at the
same time, following strict rules (Marimuthu, G.
2025). This move to online markets has made

things more operationally complex. Financial
firms must use advanced testing to check if things
work correctly and if performance is good.
Checking if things work right has been a key part
of making sure software is good. But high-
frequency trading and real-time finance have made
non-functional testing an essential part of creating
and keeping up FinTech systems.

Non-functional testing is a change in how entities
check financial systems. It's not just about a
system working, but how well it works under
different situations. This is very important for
high-volume finance systems where even a few
microseconds can mean millions of dollars.
Security problems can cause big money and
reputation losses. Today's trading needs systems to
stay consistent under different market situations,
from calm times to sudden upsets that cause lots of
orders. The rise of non-functional testing in
FinTech means the industry knows that system
reliability, performance, and security are not just
nice to have. They are needed to stay competitive
and follow the rules in today's online finance
world. Financial firms must check that trading
systems can handle tough market conditions and
stay stable. This makes sure that important market
systems stay strong even when things change
considerably.
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Table 1: Testing coverage and vulnerability statistics in financial applications (Oyemade, D. A. 2024; Shukla,
P. K. & Umashankar, S. 2025)

Testing Aspect

Coverage Description

Functional testing focus

Business logic and transaction accuracy

Functional testing validation

Order placement and account balance updates

Non-functional testing scope

Speed, capacity, security, and stability

Performance analogy

Race car acceleration vs cornering ability

Investor platform preference

Quick response and strong security

Testing the complementary nature | Both functional correctness and performance excellence

DISTINGUISHING FUNCTIONAL
FROM NON-FUNCTIONAL TESTING
IN FINANCIAL SYSTEMS

The difference between functional and non-
functional testing in finance comes down to what
each one checks. Functional testing makes sure a
system does what it's supposed to do. Does the
trading system place orders correctly? Are account
balances updated right after trades? Do regulatory
reports have the correct info? It asks, Does the
system work as expected? Oyemade's work says
functional testing involves business logic, accurate
transaction processing, and rule compliance. It
verifies each part works correctly, as per
guidelines and business rules. Testing teams make
sure every step in the system is checked. This
includes how orders are handled, how deals are
closed, and how risk is calculated. They check if
each piece uses the right formulas, keeps data safe
during trades, and gives correct results when
things are normal. Non-functional testing looks at
how well a system works, not just what it does.
This involves checking aspects like speed, ‘what
capacity can the system handle?’, ‘How secure is
it?’, and its stability under increased loads. For
example, functional testing confirms a race car can
accelerate, brake, and steer. Non-functional testing
measures its acceleration speed, cornering ability
at high speeds, and how well it holds up during
races. In finance, this means measuring trade
processing speed, system behavior during high
trading volumes, defense against cyberattacks, and
recovery from failures. Shukla and Umashankar
found that non-functional things affect how much
investors trust a system. Good reliability and
performance can lead to more people using
electronic trading platforms. They discovered
investors prefer platforms that respond quickly,
have strong security, and can handle market
changes, even if other platforms have more
features but don't perform as well.

Both types of testing work together. A trading
platform might make trades correctly but fail if it
can't handle the volume during busy hours. Or, it

might take too long to process trades when prices
are changing fast. Financial companies need to
realize that just working correctly isn't enough to
win in today's markets, where performance affects
profits. To ensure trading systems are thoroughly
vetted, assessments of both function and speed are
performed. Functional testing confirms the
system's operation, while non-functional testing
confirms its suitability for the demands of the fast-
moving finance sector, where tech superiority is
often key.

PERFORMANCE TESTING

The Speed Imperative in High-Volume Trading
In big financial systems, testing how well they
work is now key for business, not just quality
control. The saying time is money is very true in
online trading, where even tiny delays can change
how well trading plans work and how competitive
banks are. New data says that cutting delay by just
a tiny bit can make $100,000 more each year for
each trading plan. But if delays go over 10
milliseconds, there are 45% fewer chances to make
easy money through arbitrage. So, testing how
well systems work means looking at a few things:
how long it takes to send and get back orders
(aiming for under 50 microseconds), how much
the system can handle (aiming for 2.5 million
orders each second), and if the system still works
well when trading gets really busy (like 200-300%
busier when markets are shaky).

Checking how well FinTech systems work is more
than just measuring speed. Trading systems must
work steadily, no matter what the market is doing,
from quiet times (10,000-50,000 messages each
second) to crazy times after news comes out (1-3
million messages each second in a fraction of a
second). Testing needs to copy these different
times, using tools that can make realistic trading
happen, like sudden jumps in trading (1000% more
in half a second), hard types of orders, and how
different financial tools are connected. The tests
should check everything, from how fast the
network is (usually 5-10 microseconds for fast
networks) and how well the database is set up

Copyright © 2022 The Author(s): This work is licensed under a Creative Commons Attribution- NonCommercial-NoDerivatives 4.0 210
(CC BY-NC-ND 4.0) International License

Publisher: SARC Publisher



Algubelli, L. R.

Sarc. Jr. Eng. Com. Sci. vol-4, issue-9 (2025) pp-209-213

(under a millisecond for most searches) to how
smart the system is and if using special hardware
helps speed things up (like making processing 75-
85% faster).

Also, testing how well financial systems work
requires thinking about what happens when things
slow down. Just a small delay in handling orders
can mess up risk calculations, updates, and reports,
which could break rules or risk losing $250,000-
$500,000 each time. Studies show that most
slowdowns come from the database (73%), while

some come from the network being too full (18%),
and a few come from the system not being smart
enough (9%). So, testing plans must check how
transactions flow from start to finish, checking not
just each part but how it all adds up. Normal tests
run hundreds of scenarios, making tons of data.
This way of testing makes sure trading systems
can stay competitive and meet the tough needs of
big clients and rules, like being available almost all
the time and having delays under a tiny bit for
most transactions.

Table 2: High-Volume Trading Performance Metrics (BSO, 2025; Goudarzi, M., & Bazzana, F. 2023)

Performance Parameter

Numerical Value

Latency reduction annual revenue $100,000

Delay threshold for arbitrage loss | 10 milliseconds

Round-trip execution target

50 microseconds

Market volatility surge 200-300%

Database bottleneck percentage 73%

Network congestion contribution 18%
SECURITY TESTING encryption methods for data both at rest and in
Safeguarding Financial Assets in the Digital transit. It is important to investigate firewall rules
Age and intrusion detection systems, with a focus on

It is essential to test the security of large financial
tech systems. These systems are big targets for
cyber attacks because they handle valuable data
and money. Security testing here goes beyond just
scanning for problems. It means checking how
well the system stands up to different threats.
Finance firms face about 1,162 cyber attack
attempts each week, a 53% jump from past years.
A successful attack costs about $5.72 million in
damages and fixes. This includes checking for
common issues, like SQL injection (in 23% of
finance apps) and cross-site scripting (in 31% of
online trading platforms). It also covers attacks
specific to finance, like messing with markets,
unauthorized trading, and altering financial
calculations, which could cause losses of over $10
million per event.

To ensure strong security in financial tech, testing
must be thorough across all levels. Application-
level testing should check authentication methods,
confirming that multi-factor authentication works
correctly. Access control and user permission
management also require inspection. Session
handling needs looking into, including concurrent
session limits and timeout settings. This confirms
that only authorized individuals have access to
sensitive data. Also, all actions should be logged
and monitored for a while to meet the rules.
Testing for network security should check

their ability to handle traffic while maintaining
accuracy.

To keep data secure, the protection of sensitive
information like customer data, trading methods,
and reports is key. Encryption, access controls, and
data loss prevention should be in place for all
databases. Security testing should look at
difficulties in fast trading, where delays can clash
with security steps. Common security, such as
checking data packets or intricate logins, might
make transactions slower by 5-20 milliseconds.
For high-speed trading systems, which need speeds
of less than 100 microseconds, this is not fast
enough.

Security checks must ensure encryption happens in
under 10 microseconds and login tokens renew in
under 50 microseconds. Threat detection should
observe 1 million events per second while keeping
system slowdown to less than 2%. Testing checks
if the system can spot and handle security
problems in real-time, aiming for detection in 30
seconds and automatic containment in 2 minutes,
without stopping normal trading that happens at
500,000 transactions per second. Disaster recovery
testing makes sure systems can recover in 4 hours
(RTO) and lose no more than 15 minutes of data
(RPO), keeping 99.99% availability despite 3-5
major attack attempts each month.
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Cybersecurity Testing Parameters in Financial Systems
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Figure 1: Cybersecurity Testing Parameters in Financial Systems (Birindelli, G., & lannuzzi, A. P. 2024;
Kannan, Y. 2024)

INTEGRATION AND
IMPLEMENTATION STRATEGIES
FOR NON-FUNCTIONAL TESTING

For high-volume FinTech systems, doing non-
functional testing well means including it in the
whole software development process, not just
doing it as a check at the end. This starts with
setting clear goals for how the system should
perform, its level of security, and how reliable it
needs to be when designing the system. Some
studies show that businesses that set detailed goals
for these things at the start of a project have fewer
problems after launch and can get their products
out faster. These goals need to be made into full
test plans that show what could happen in the real
world. This includes sudden changes in the market,
meeting deadlines for sending reports to
regulators, and many users using the system at the
same time.

For financial systems, automation in non-
functional testing is key due to their scale and
complexity. Automated tests monitor the system's

performance throughout development and in live
environments. They should mimic user actions,
thoroughly record performance metrics, and
identify issues early. Tools like Apache JMeter,
LoadRunner, and Selenium Grid distribute tests
across machines, generating performance data.
Security tests should be automated and
implemented to find vulnerabilities before launch.

Also, doing non-functional testing means planning
how to manage the test environments and data.
Test environments need to be like the real
production environment, with the same hardware
and connections to other systems. This way, the
test results will be accurate. Managing test data is
hard because of rules about using real production
data. You need to make fake data that looks real
but still follows data protection rules. To ensure
non-functional testing is valued, teams should get
proper training and know their roles. Also, teams
should learn from past mistakes to make testing
better going forward.

Table 3: Non-Functional Testing Implementation Results (Crudu, V. 2025; Dey, R. et al., 2025)

Implementation Aspect

Result Description

Non-functional requirements impact

Fewer post-launch problems

Deployment cycle improvement

Faster product releases

Test scenario complexity

Hundreds of scenarios executed

Performance data volume

Tons of metrics generated

Recovery time objective

Four hours maximum

Recovery point objective

Fifteen minutes of data loss

CONCLUSION
Non-functional testing in finance is changing as
electronic trading demands speed and accuracy.

Financial firms know that just being functionally
correct isn't enough. If systems are slow, insecure,
or unstable, they can lose a lot of money and break
rules. Good quality assurance needs a full
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assessment of how well things perform, how
secure they are, and how reliable they are under
different market conditions. By using automated
testing and monitoring, companies can check
systems under stress and still be quick to deploy
updates. As trading systems add new tech like
machine learning, testing must also change. To
make these tests work, companies need to invest in
tech and improve teamwork between developers,
operations, and quality assurance. Those who do
testing well will be able to handle tough markets
and keep systems reliable, secure, and high-
performing.
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