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Abstract—The finance market closely depends on translation
and high-quality software solutions when performing crucial
transactions and processing important information and customer
services. Thus, systems’ reliability and good performance become
crucial when these systems become complicated. This paper aims
to focus on the implementation of the observability concept with
the DevOps approach in financial services technologies, where its
strengths, weaknesses, opportunities, and threats are also
discussed with regard to the future. The concept of observability
is intertwined with DevOps since, with its help, it is possible to
gain deep insights into the system’s inner state and further
enhance status monitoring, detect problems in less time, and
optimize performance constantly. When organized and analyzed
properly, observability data can, therefore, play a critical role in
increasing software quality in financial institutions, aligning with
regulatory standards, and decreasing development and
operations teams’ silos. However, the implementation of
observability within an organization using DevOps best practices
in the financial services industry has some challenges, which
include The issue of security, especially when it comes to data,
the Challenge of data overload, the challenging task of
encouraging the right organizational culture for continuous and
consistent observability. The article presents a guide that
discusses how to incorporate observability with DevOps: the
step-by-step process of defining observability needs, choosing the
most suitable tools, integrating with other tools in the existing
DevOps frameworks, laboratory of alarms, and constant
enhancement. Furthermore, it considers examples of how some
financial organizations have applied observability to reduce
risks, improve efficacy, and enrich customers’ interactions. In
addition, the article also deliberates on the future perspectives of
observability, for instance, artificial intelligence and machine
learning are quickly emerging as means through which different
tasks of observability can be automated, and there are increasing
concerns with security when it comes to the implementation of
observability in the financial services industry. By adopting
observability and aligning it with DevOps, financial institutions
can develop and sustain sound, reliable and high-quality
infrastructure and maintain the industry’s leadership.
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I.  INTRODUCTION

Most of the financial service functions are dependent on
software to enable transaction processing, data management or

the delivery of services to consumers. While these systems
continue to become intricate, it becomes crucial to establish
their sound development and system functionality. Due to such
consequences, disruptions or failures of financial software
systems can significantly affect organizations and their
stakeholders economically and reputably, and attract requlatory
repercussions. In the last few years, the application of DevOps
has become quite popular in the financial services industry.
DevOps’ concept helps in amalgamation of the development
and operations of a company so that they can quickly and
effectively deliver software products and services [1]. Based on
DevOps best practices, it is essential for an organization to
attain flexibility, and quality, and to ensure the delivery of
goods and services faster through the integration of the
development and operation entity, automation of processes,
and coming up with the development and delivery pipeline
[15]. New valuable features have been brought with the help of
DevOps techniques; however, applying such approaches offers
evidence that a better understanding of the behavior and
functioning of the software systems are needed. This is where
observability comes in to strengthen the situation. The term
observe is a technique that is used with the aim of getting to
observe how a certain system works, and its inner structure
with the ultimate aim of being able to monitor, analyze, and
improve the structure [3]. The inclusion of observability into
the DevOps tradition in financial services technologies yields
key benefits, including increased velocity of issue
identification and remediation, better code quality, compliance,
and end-to-end teamwork. But all these present organizational
integration challenges, like security issues, information
overload, and having to change a firm’s culture.

Il.  LITERATURE REVIEW

A. Overview

The financial services sector has been going through a
period of radical change throughout the past few years,
primarily due to the integration of digital and software
technologies as well as the need to enhance the flexibility and
reliability of software solutions. DevOps is derived from the
two words ‘development’ and operations; it has now become
an important practice that provides the needed heuristic to
organisations so that they can increase the speed at which they
release their software products and services to the market [4].
However, the observers must understand that as the
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development of their numerous applications of financial
services becomes more intricate and dispersed, there will be
difficulty in observing the internal state as well as the conduct
of the particular systems if they are not carefully managed. To
introduce the concept, it is essential to define how the practices
of observability align with the principles of DevOps and what
opportunities and difficulties can exist when applying
observability in the context of financial services technologies;
what practices would be effective for integrating observability
into the technologies; and reflect on further improvement of the
process of creating and operating software. Besides, the degree
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to which the internal states of a software system may be
deduced from its external outputs is measured by its
observability [3]. It gives organizations a comprehensive
picture of the system itself, including its performance and
health, by utilizing the data and insights that tracking generates
[3]. Therefore, a portion of the system's observability is
determined by how well the monitoring metrics are able to
decipher the performance indicators of that system. This
brings, an important topic when it comes to observability;
monitoring. Monitoring and observability depend on each
other, though they are distinct (as presented in Table I).

TABLE I. COMPARISON BETWEEN OBSERVABILITY, MONITORING AND DEVOPS
Aspect Monitoring Observability DevOps

The practice of collecting and analyzing The ability to understand the internal A set of practices and tools that combines software
Definition | data about the performance and availability | state of a system based on its external development (Dev) and IT operations (Ops) to shorten the

of systems and applications. outputs. systems development life cycle.

Monitoring focuses on gathering and Observability focuses on . .
Focus presenting data about specific metrics and understanding the full context and DevOps focuses on the collabora_tlon and communication

. between development and operations teams.
thresholds. behavior of a system.
- - . . Observability utilizes a wide range of DevOps leverages tools and processes for continuous

Data Monitoring primarily relies on logs, metrics, data sources, including logs, metrics integration, continuous delivery, infrastructure as code, and
Sources and alerts from various system components. traces, events, and user feedback. automated testing.

To detect and alert on system issues or To gain insights into system behavior To accelerate software delivery, improve quality, and
Purpose . - .

performance degradation. and root causes of issues. enable collaboration between teams.
Tools Monitoring tools like Nagios, Prometheus, Observability tools like Jaeger, Zipkin, | DevOps tools like Jenkins, Ansible, Terraform, and

and New Relic. and Honeycomb. Docker.

Monitoring typically focuses on individual Observab_lllty provides a.hO“S"C view DevOps encompasses the entire software development and
Scope ’ of the entire system and its . -

components or services. . delivery lifecycle.

dependencies.

Monitoring is reactive, alerting when issues Observability is proactive, enabling DevOps is a collaborative and iterative approach to
Approach g ' g teams to understand system behavior P . P

occur. . - software delivery.

before issues arise.

Monitoring is specifically the process of keeping track of a
system's performance throughout its lifespan. Monitoring tools
gather, examine, and synthesize system data to produce
insights that can be put to use [5, 6]. An organization can find
out if a system is functioning properly or poorly or if there is
an issue with application performance by using monitoring
technologies like application performance monitoring (APM).
Making more general conclusions about the system can also be
aided by tracking data aggregation and correlation [5]. For
instance, developers can learn more about the user experience
of a website or app by observing load times. In between
observability and monitoring are DevOPs. DevOps is a culture,
a way of thinking, as well as a stated and practiced method
used to resolve the dissolution between developers and
operators. It encourages collaboration, integrates automation
and promotes the practice of CI/CD processes and pipelines [7,
32]. In DevOps, changes in application delivery should
frequent and rapid while focusing on operations effectiveness
and robustness.

B. DevOps, Monitoring, and Observability Correlation

Complementary principles like DevOps, monitoring, and
observability are essential to today's development and
operations procedures. Understanding this relationship as a
whole is essential for building strong and effective
software systems, especially in the financial industry where
legal compliance, security, and dependability are critical.
Monitoring is one of the most significant practices that needs to
be carried out when working within the DevOps paradigm [8].
However, what might be the single most important aspect of
DevOps is its iteration and feedback, both of which are
specifically driven by the analysis of data that is collected
through monitoring [9]. By integrating the monitoring into
CI/CD pipeline, it is possible for the teams to collect and
analyze system attributes, logs, and other metrics that are
defined across the different phases of the software
development life cycle. This makes it possible to find the
causes of the problems at their inception, is effective in
rectifying the problem, and can enable an organization to
improve on the implementation of solutions that are already
available. Observability makes the inferences in the field of
DevOps less rigorous concerning the monitoring operations
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[10, 11]. Whereas this is about tracking the occurrence of
certain issues that need management intervention, observability
is a method used to examine and understand the issues as well
as the patterns that lead to these specific issues. In other words,
applying the concept of observability within DevOps enhances
the ability of teams to understand the system’s performance
status, challenges and, if there are any pacemakers, identify the
problems and optimize the system.

As presented in Fig. 1, collaboration between development
and operations teams is only one aspect of DevOps. It goes
beyond just methods and equipment. DevOps is a way of
thinking and a cultural change where teams take on new
methods of operation. By extension, observability is all-
encompassing and signifies considerably more than simple
monitoring. Of note, the overlying concept of observability is
sometimes mistaken for the actual data and metrics collected
from monitoring processes; nonetheless, there exist other
approaches to articulate, correlate, and analyze the gathered
data. Observability is an extension of the monitoring
information combined with distributed traces, profiling and
similar current practices to provide first overall visibility of the
external and internal behaviour of the system.
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Fig. 1. Key DevOps principals [10].

C. A Model for Integrating Observability with DevOps

When implemented side by side with DevOps, the use and
adoption of specific observability practices become essential
for companies in the financial services sector to deploy solid,
efficient, and fully compliant systems [12]. Therefore, this
integration has to be carried out systematically in a way that
accounts for the demands and issues of this industry.

1) Define observability requirements: When integrating
observability with DevOps in the financial sector to ensure
software development and operational resilience, the first step
is to define the scope of the observability that is going to be
utilized in measuring and revealing the state of the financial
services applications and systems [13]. This should be done in
line with the organization’s regulatory compliance
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requirements, critical performance issues, leverage target and
overall workflow objectives as encapsulated by the
organization’s critical activities. For instance, in a trading
platform used by a large investment bank, observability
requirements might include:

a) Measures concerning the time taken to execute
trades, size of order books, latency of the market data feed,
and degrees of usage of system resources. They are so useful
when it comes to achieving the best in trading and to also
pinpoint if there is an issue with capacity within a trading
business.

b) Logs capturing user transactional data, trade data,
risk management data, and system data audits. These logs are
helpful for compliance with the different rules and regulations
belonging to different authorities, like Securities and
Exchange Commission (SEC) and the Financial Industry
Regulatory Authority (FINRA), which have standard rules for
record keeping and audit trails [15].

c¢) Open telemetry for reconstruction of intricate trade
execution dependencies in multiple microservices like order
routing, risk management and settlement services [14]. These
traces furnish full-fledged information regarding trade
lifecycles, indicating potential problems or failures in the
distributed system quickly.

d) Therefore, by clearly specifying observability needs
related to the nature of financial services applications,
organizations can learn how to make the right calls when it
comes to the points of observation and the data to be collected
in order to remain operationally resilient.

Selecting the Right Observability Tools

Since applications and infrastructure in the financial
services segment are intricate, and lots of data are produced in
the observability framework, a tool alone is inadequate. Rather,
organizations should use a set of observability tools [2],
wherein the tools that different organizations will use are
dependent on the type of need they have.

These tools may include:

a) Log management solutions: Tools like Logstash or
Elasticsearch or cloud solutions like AWS Cloud Watch logs
or Splunk can help in pulling petabytes of log data from
different sources [16].

b) Distributed tracing tools: Jaeger, Zipkin or similar or
AWS X-Ray, can aid in distributed tracing, which provides
insight on how the requests go through the MS and where the
slow or failed requests are likely to come from.

c) Application  Performance  Monitoring  (APM)
solutions: APM tools, such as ‘AppDynamics’, ‘Dynatrace’,
or ‘New Relic’ that work at the application work level and the
code level can monitor metrics, behavior and traces of an
application to help in the identification of performance issues
easily [17].

d) Infrastructure monitoring tools: Some of them are
Prometheus, Datadog, or Azure Monitor, where metrics and
logs of subtier components of the technology stack, mostly
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servers, databases, and networks, are collected for top-down
system level observability.

The choice of observability tools can also be narrowed by
certain potentially valuable characteristics, such as the
products’ ability to integrate with other systems and their
compliance with standard protocols of industries the business
is active in, as well as the question of whether the products are
scalable, such as the incorporation of the Financial Information
eXchange (FIX) protocol, data visualization tools, analytics,
security, and data privacy compliance.

2) Integrate with DevOps toolchain: Like with any other
tool that generates data, to get the most value from
observability data, it needs to fit seamlessly into the current
DevOps toolchain. This makes it possible that observability
data follow the program from the time it is coded, tested and
deployed to when it is run in a production environment. For
example, observability tools can be integrated with:

a) Continuous  Integration/Continuous  Deployment
(CI/CD) Platforms: 1t is further ideal for developers to
incorporate observability along with CI CD tools like Jenkins,
GitLab, and Azure Pipelines to collect and visualize
observability data for build-test-deploy phase to be able to
determine where the problems lie closely and fix them with
speed [18].

b) Issue tracking systems: Links with other tools like
Jira, Azure DevOps Boards, or GitHub Issues make it possible
and easy to build or monitor issues directly according to the
observability data insights and ensure that the operations and
development teams are in sync [2019].

c) Collaboration tools: Real-time notifications and
alerts are enabled by the integration of observability data with
collaboration platforms like Slack, Microsoft Teams, or
PagerDuty. This expedites the process of responding to and
resolving incidents.

It is crucial to note that financial services organizations
should adopt observability as a DevOps practice to address the
issues of the separated development and operations teams. This
will inform all team members about the system’s behavior so
that they can collectively work on bringing about changes and
improvements.

3) Establish alerting and notification strategies:
Observability data is of most use when it identifies and
triggers the resolution of potential problems before they
manifest themselves in their negative effects on customers or
the business at large. Thus, depending on the observability
data, financial services organizations should set the alerting
thresholds and notification processes firmly. An alerting
strategy for a trading platform, for example, might involve:

a) Applying time thresholds for the execution of trades
with the help of historical data and the requirements of the
company. When the execution time of the trades is beyond
these thresholds, the alarms can be raised with the relevant
groups to perform analysis and deal with relevant issues, if
any.
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b) Setting up alerts regarding the latency of the market
data feed because possible delays in this type of data may put
traders in a compromising position when it comes to making
decisions on the stock to buy and sell, or in case they need to
avoid certain securities, thus leading to incurring a loss.

¢) Setting up alarms for security activities, for instance,
extraneous access attempts or suspicious user activity using
logs [20]. These alerts can be forwarded to the security group
for further examination and action to be taken.

d) Designation of the notification channels and
procedures depends on the categorization of the problem and
its possible consequences. Some critical alerts can notify the
on-call engineers, while others might go to the monitoring
dashboards or ticketing systems. Alerting/notification can
effectively solve the problem before it arises, reducing losses,
business downtime, and damage to reputation.

4) Promote continuous improvement: As with most
organizational practices, the use of observability within
DevOps is a continuous process, thus requires constant fine-
tuning based on feedback coming from development,
operations, and clients. While implementing financial services
systems, new regulatory requirements or business needs may
arise, and as a result of these changes, observability must
catch up to the changes so that the collected data is useful.

To promote continuous improvement, financial services
organizations should:

a) Ensure the interactions so critical for development,
operations, and business teams are effectively communicated
and executed. Forums or assemblies, whether global or per-
functionality, can be crucial to receiving opinions about the
data obtained through observability, as well as precisely
observing where refinement might be needed or where
observability adheres to business change [21].

b) Regularly update the decision-makers on changes in
the observability need, data feeds, and alert generation
techniques. New services or features that are rolled out should
prompt changes to the observability practices to incorporate
the data that is needed as well as proper alert generation.

¢) Support exchange of information and knowledge
about the observability tools and practices, as well as training
on the tools. There is no one-size-fits-all fix for healthy
culture, and it could require constant reinforcement, but
providing regular training and documentation could be
beneficial to continuously remind teams to be good at using
the observability data and tools.

d) Taking that into consideration, the analysis provide
insights on how to make use of the observability data and
apply them to enhance processes and make optimizations. For
instance, defining frequent performance issues or failure
trends increases the chances of rectifying, redesigning or
optimizing the application. Focusing on the improvement of
the observability data as the feedback loop enables financial
services organizations to sustain operational resilience and
optimize system performance while aligning with ever-
changing regulations and business requirements.
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Fig. 2. Integrating observability into financial services DevOps.

Fig. 2 represents the process of integrating observability
into financial services DevOps. From the image, the steps are
as follows;

1) Defining what needs monitoring (e.g., trade execution
time) based on regulations and business goals.

2) Choosing the right tools (e.g., log management) to
collect that data.

3) Integrating those tools with your existing DevOps tools
(e.g., CI/CD pipeline).

4) Setting up alerts to notify personnel of issues based on
the data.

5) Continuously improving by sharing information,
updating decision-makers, and analyzing data to optimize
systems.

I1l. RESULTS

There are certain observability needs that are unigue to the
financial services business, having to do with regulatory
compliance, data business critical performance, and overall
business workflow. For example, in a trading platform, the
observability requirements may be defined as the trade
execution time, the order book size, the market data feed
latency, computing resource consumption, users’ transactional
logs, trading logs, risk management logs, audit logs, and the
open telemetry for reconstruction of the trade execution
dependencies between microservices. With these parameters
specified, organizations quard themselves against data
inflation, while focusing on the right observability needs and,
consequently, the right signals to observe and gather for
workloads to be resilient. The financial services industry is
made up of a number of applications and complex structures,
hence requiring a combination of observability tools. All the
organizations must have an assemblage of solutions with
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versatility that falls under the category of observability
solutions and they include log management solutions, for
example, popular logging tools (including Jaeger, Zipkin, and
AWS X-Ray), Application Performance Monitoring (APM)
solutions (e.g., AppDynamics, Dynatrace, and New Relic), and
infrastructure monitoring tools [22]. Well-known APMs that
can be used for similar purposes include, Prometheus, Datadog,
and Azure Monitor. According to the characteristics, the choice
of tools should be based on the integration of the instruments,
and conformity to the norms of a certain industry. E.g. FIX
(Financial Information eXchange Protocol), big data, business
intelligence tools, visualization, security and information
security compliance [23, 24]. In addition to that, the
observability data has to blend with the readily-available
DevOps toolset. This is an extension of the observation process
involving the integration of observability tools in CI/CD
platforms (e.g., Jenkins, GitLab, and Azure Pipelines); bug
tracking systems include integrated project management tools
(Jira, Azure DevOps Boards, GitHub Issues), and collaboration
tools such as Slack and Microsoft Teams, PagerDuty, Unito,
and Airtable. By ensuring observability throughout the
application development process, from coding through testing
and deployment and into production, organizations can quickly
remediate problems, which enhances the relationship between
development and operations [21].

Also, operational data is most useful when the captured
data points indicate and prompt action for likely issues before
they are realized to affect the customers or the business. Based
on the observability data from the financial services
organization, alerting thresholds and notifications should be set
up. For instance, on a trading platform, it is possible to set
alerts relating to trade execution times that do not exceed a
certain time limit, real time data feed and security events such
as attempts at unauthorized access or any abnormal activity of
a particular user. The notification channels and procedures
should be decided based on the problem type and severity and
the consequences of the problem, and to make sure important
notifications get to the on-call engineer, while less important
ones go to a monitor dashboard or to a ticketing system.
Integrateing observability with DevOps is an endless process,
that depends on the feedback of development, operations and
clients [25]. The financial services organizations should
encourage transparency between the various working teams,
implement periodic reporting of the evolution of the
observability needs, the data feeds, and the alert generation
approaches and encourage knowledge sharing and training on
observability tools and practices among the teams. Also, by
enhancing the observability practice and using observability
data to improve the lasting operative stability and system
efficiency conforming to the new regulations as well as client’s
demands, organizations can maintain the operative resilience.

With these results, organizations and their financial
services can adopt and include observability while improving
the company’s DevOps that can be utilized in software
development and having a strong operational system as well.
Such an approach allows for avoiding non-compliance with the
requlation, improving the solution’s performance, and
strengthening collaboration between developers and ops, which
results in more robust financial services technology solutions.
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IV. DISCUSSION

A. Benefits of Integrating Observability with DevOps

1) Faster incident detection and resolution: Typically,
metrics and trends are not only provided to specific thresholds
but also to preconfigured alarm systems, which may appear
insufficient when it comes to large- scale distributed systems.
While compared to observability, metrics provide a direct
window into the system and are easier to understand,
observability unifies metrics, log data and distributed tracing
[26]. This broad plan and action help to focus on problem
search and diagnosis and, therefore, accelerate the resolution
of such problems. For instance, think of the case of an
organization that is in the financial sector, and has a trading
floor where its personnel trade securities. The problem with
traditional monitoring is that it does not allow the
identification of the source of the problem, which can be in
any component or dependency. On the other hand, by using
observability data, including distributed tracing, the
developers and operation teams will easily point to the
particular service or component that is most likely to be the
cause of the bottleneck so that adequate measures can be
employed to rectify the situation. The benefit of faster incident
resolution is that it could lead to fewer impacts on business
and, thereby, a lesser amount of revenue lost. Time is a key
factor in the financial services industry, so the capability to
address issues sustainably can serve as a major advantage in
retaining customers’ trust and be less of a disadvantage in
terms of revenues lost.

2) Improved software quality: Observability helps to
continuously monitor the system after, during, and before the
code is deployed in various steps such as development,
testing, and production. The observability data can be gathered
and analyzed during the development and testing of the
software so that issues such as bugs, potential performance
problems and bottlenecks may be ironed out prior to the
software being rolled out to production. Such measures can be
applied to ensure that financial software offered to the public
[19] will provide the best quality, security and firmness since
financial data is sensitive. Thus, the financial institutions can
reduce the potential for costly shocks, decrease the time that
the systems are out of order, and satisfy the customer by
releasing higher quality software.

3) Enhanced regulatory compliance: This segment
involves various rules and regulations covering the field, like
companies, the Securities and Exchange Commission (SEC),
the Financial Industry Regulatory Authority (FINRA), and the
Basel Committee on Banking Supervision [27]. Aiding to
these regulations attracts severe penal consequences in terms
of fines, legal procedures, and reputation. Observability data
becomes extremely valuable in meeting auditing and reporting
criteria. For instance, the regulation from the US Securities
and Exchange Commission known as Regulation Systems
Compliance and Integrity (Reg SCI) demands that financial
institutions have strict measures for the operational continuity
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of their systems. Observability data could allow an
organization to meet the elements of Reg SCI regarding risk
management, incident reporting, and systemic testing of the
systems.

4) Streamlined collaboration: Observability is beneficial
to DevOps teams as it helps them to discuss and work with a
mutual understanding of application behavior. When decision
makers from different parts of the organization are presented
with the same observability data, they are in a position to
solve observed problems more efficiently, find the causative
factors to problems more efficiently, and come up with
solutions to the observed issues more efficiently. This
integrated approach also minimizes mysteries and fosters
DevOps, the practice that aims at everyone’s responsibility in
creating quality software and high-performing systems.
Development and operations are two sides of one coin and,
when combined in the most efficient manner, are capable of
increasing the rate of solving incidents, making changes more
smoothly, and providing a higher value to customers.

B. Challenges and Considerations

1) Security concerns: Financial services include the
operation of customers’ information, such as their identity
details and financial status. Therefore, handling observability
data has to be done with a lot of caution in regards to their
storage, collection, and access [28]. Observability’s
implementations within financial services must ensure that
data in transit and at rest is encrypted, that effective and
proper access control grant mechanisms are in place, and that
data is anonymized. In the same respect, there should be
security audits at least once a year, along with security
assessments for potential risks.

2) Data overload: There are three things that an
observability system produces, and they are events or logs,
performance metrics, and distributed traces [29]. However,
failing to screen and rank such huge information streams
appropriately can become a problem since useful and relevant
information may be lost in the flow of large amounts of
information, and potential inefficiencies and even issues can
be left unnoticed. In order to meet this challenge, it is
necessary for financial institutions to consider applying
approaches to the selection and organization of key
observability data. It is possible to use approaches like the
logs’ correlation, anomalies, and metrics’ grouping to pay
only attention to significant data.

3) Cultural shift: It is common that the implementation of
observability is aligned with DevOps methodology, and this
change usually takes some time at the organizational level.
The current approach of reacting to issues as they arise has to
be replaced by continuous monitoring, which is supported by
observability. Really encouraging the reactivity of the
observability into teams, DevOps means raising awareness
among every member of the team of the added values of the
observability, the professional development of the tools of the
observability, and the constant evolution of the mindset of the
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observability [30]. All in all, this became a generational shift,
which can be seen as both a weakness and a strength when
seeking to utilize all the potential of observability in financial
services technologies.

V. FUTURE TRENDS IN OBSERVABILITY

1) Artificial Intelligence (Al) and Machine Learning
(ML): Observability and Al and machine learning—what may
have been the case even a year ago has since changed
drastically. AI/ML tools can be applied to different processes
dealing with observability, from the root cause analysis of
problems to the prediction of equipment failures and incident
solving. For instance, supervised machine learning can be
used on recorded observability to predict likely problems that
may occur in the future in order to prevent worst-case
scenarios. These models can also suggest the possible
measures that should be taken to correct the problem and thus
facilitate the solving of the incident. Besides, using the
observability data, AI/ML can be used to predict hardware or
software failures and prevent them from occurring, thus
reducing system downtime.

2) Security considerations for observability in financial
services: As observability practice deployment comes into
light in the financial services industry, organizations must
guarantee the security measures of acquired observability data
[29]. The openness of financial data, coupled with the nature
of observability, which offers a great deal of information in
comparison to traditional approaches, requires a global
approach to security. Security features are also important, with
attention paid to the encryption of data both in transit and at
rest in order for observability to be implemented. Financial
institutions should also ensure the observability of data
privacy through encryption via standard security protocols.
Another key component is access control systems, which must
restrict the availability of observability data to employees who
need it for their work. Implementing RBAC and multi-factor
authentication can avoid or minimize the chances of an
incident such as firewall intrusion or leakage of employees’
databases.

3) Data minimization is another factor whereby it is
required that financial institutions only acquire and retain the
observability data that is relevant for the use cases of that
institution. This eradicates the chance of data leakage and
helps in adherence to the set information technology data
privacy provisions. This operational reality suggests that there
should be frequent systematic security reviews and reporting
to determine and fix any existing gaps in the use and
deployment of observability in organizations. It is important
that such audits encompass all the data collection processes,
storage procedures, ways of accessing and analyses of the
observability infrastructure.

VI. CONCLUSION

Applying observability in synergy with DevOps
methodologies for financial services technologies leads to
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multiple advantages, including swift identification of issues
and their resolution, improved applications’ quality,
compliance with regulations, and improved cooperation
between the development and operational departments. Thus,
understanding the specifics of their software systems’ behavior
enables financial institutions to prevent certain problems,
reduce service interruptions, or provide a high-quality
customer experience. Observability transforms monitoring into
a proactive process that continues throughout the
organization’s operations, allowing organizations to be
prepared for various problems and maintain operational
readiness. However, the process of attesting observability with
DevOps practices in the financial service domain also comes
with challenges such as; security compliance issues and data
overload problems that arise from a paradigm shift in the
organisational culture. To manage these challenges, there is a
need to adopt a multifaceted approach that embraces proper
security measures, an efficient manner of handling data, and a
culture of consistent learning and development. With the
advancements in Al and ML in place, observability automation
has the potential to be used for functions as simple as root
cause analysis, predictive upkeep/repair, and incident
diagnosis, among others. These technologies can complement
the benefit that observability data brings to financial
institutions in the sense that it can provide deeper and more
proactive optimization of their operations. Comprehending the
requirements for constructing and managing sound, resilient
and secure financial services technologies in the era of rapid
innovation, observability is an indispensable player. Hence,
when financial institutions adopt observability and bring it
together with DevOps, they will be able to contest and meet the
requlatory requirements while at the same time offering
commendable customer service and thus be a forerunner in the
market.
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