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ABSTRACT

As companies increasingly implement multi-cloud
infrastructures, performance monitoring between cloud
platforms and on-premise infrastructure has become
significantly more complex. Traditional monitoring
solutions are lacking in providing the end-to-end, overall
visibility necessary to ensure optimum application and
network performance in such distributed environments.
The research goal of this study is to address the gap in
unified observability for multi-cloud deployments by
examining the correlation of two best-of-breed
application performance management (APM) and
network performance monitoring (NPM) tools,
AppDynamics and ThousandEyes. AppDynamics, which
is known for its APM features, is best at monitoring
transactions and detecting performance problems on the
application level. Alternatively, ThousandEyes isan NPM
specialist providing visibility into the health of
communications within cloud environments and between
cloud and on-premise environments. Although the
benefits provided by these individual tools are significant,
a large gap still remains in correlating application and
network data to conduct end-to-end performance
analysis, especially in global multi-cloud systems. This
study explores the ways in which the combination of
AppDynamics and ThousandEyes can help create a
shared observability solution for organizations to observe
application behavior and network performance in real-
time. By filling the gap between application-level and
network-level data, the methodology provides faster root
cause analysis speed, better security monitoring, pre-
emptive detection of problems, and cost savings. This

study hopes to provide insights that would result in a
better and effective monitoring solution addressing the
increasing demand for end-to-end visibility for complex
multi-cloud setups. Finally, this study hopes to help
organizations empower themselves with the ability to
provide performance, reliability, and security to multi-
cloud infrastructures.
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INTRODUCTION

With today's digital era, organizations are adopting multi-
cloud environments to deliver more flexibility, scalability,
and reliability. Multi-cloud deployments, where services
from several cloud providers like AWS, Microsoft Azure, and
Google Cloud Platform are leveraged, deliver numerous
benefits but also present formidable complexities in terms of
performance monitoring and management. Perhaps the
biggest challenge for businesses is delivering real-time,
seamless visibility into the application layers and the network
infrastructure underneath. Traditional observability tools are
not best suited to monitor both in tandem, and that leads to
isolated insights and reduced issue resolution speed.
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This research examines the growing need for a unified
observability solution within multi-cloud environments,
focusing on the unification of two primary monitoring
solutions: AppDynamics and ThousandEyes. AppDynamics,
an enterprise-grade application performance management
(APM) solution, provides in-depth application functionality
analytics, while ThousandEyes, an NPM-based solution,
evaluates network health and performance across multiple
cloud environments. With the unification of these solutions,
organizations can attain end-to-end visibility, correlating
information at the application and network levels for real-
time performance monitoring.

The overall goal of this research is to investigate how the
AppDynamics and ThousandEyes merger can close the gap
between app performance and network efficiency, enable
faster root cause analysis, enhanced security monitoring, and
optimized cost control. Lastly, this study aims to give
organizations a comprehensive framework that is designed to
guarantee the reliability, security, and efficiency of their
multi-cloud infrastructure.
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Figure 1: [Source:
https://blogs.cisco.com/developer/fullstackobservability01-2]

In the ever-changing world of cloud computing, organizations
are increasingly adopting multi-cloud strategies to leverage
the unique features offered by different cloud service
providers. Multi-cloud deployments, which denote the
simultaneous use of two or more public or private cloud
environments, provide flexibility, enhance disaster recovery
processes, and enable cost optimization. Adoption of multi-
cloud models, however, brings unprecedented complexities,
particularly in gaining end-to-end visibility of performance.
The distributed nature of such setups has a tendency to cause
monitoring challenges, as traditional observability tools are
incapable of monitoring performance across heterogeneous
cloud services, data centers, and applications.

The Challenge of Multi-Cloud Observability

With growing dynamism and spread of cloud infrastructures,
traditional application performance monitoring (APM) and

network performance monitoring (NPM) solutions fail to
provide a holistic insight into the complete infrastructure.
Network-level and application-level data as well as network-
level and application-level metrics are isolated, and therefore
correlating the performance issues becomes challenging.
Organizations are overwhelmed with delays in identifying the
cause of application performance degradation or network
instability, ultimately impacting end-user experience as well
as business performance.

The Functions of AppDynamics and ThousandEyes

To bridge these gaps, AppDynamics and ThousandEyes have
complementary monitoring. AppDynamics is a robust APM
product that offers extensive visibility into the performance
of applications, transactions, and microservices in cloud-
native environments. With it, organizations can monitor app
health, identify performance bottlenecks, and enhance user
experience. ThousandEyes, on the other hand, specializes in
network performance monitoring, offering insights into the
performance and health of the underlying network
infrastructure, such as cloud-to-cloud communications, DNS
performance, and last-mile latency.

The Need for Integrated Observability

o> %
o "
O\ .
oQo ;

SELF-HOSTED

==
INFRASTRUCTURE

OBSERVABILITY .
Automate :
Observe ' =
Visualize BEEREN == DATABASE

Remediate

SECURITY

Figure 2: [Source: https://www.dnsstuff.com/full-stack-
observability]

Though both AppDynamics and ThousandEyes are powerful
monitoring tools in their own capacity, an observability
strategy that unifies APM and NPM in an integrated fashion
is essential for organizations that possess multi-cloud
infrastructures. Integration enables companies to correlate
application performance data with network data, giving them
a comprehensive view of the drivers of system performance.
By closing the gap between these layers, organizations are
able to detect issues faster, identify root causes more
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accurately, enhance security monitoring, and enhance cost
optimization in multi-cloud environments.

Research Objective

This research will seek to examine how the combination of
AppDynamics and ThousandEyes can facilitate end-to-end
observability in multi-cloud environments. The study will
assess the viability of the integration of APM and NPM to
deliver end-to-end visibility, such that organizations can
monitor and optimize their multi-cloud applications and
networks proactively. Through an examination of the efficacy
of this integration, the study will inform the creation of more
effective monitoring strategies, such that businesses can
achieve high performance, security, and reliability across
their cloud infrastructures.

Significance of the Study

With cloud environments becoming increasingly complex
and real-time monitoring demands increasing, the necessity
and timeliness of this research are brought to the fore. The
research will assist organizations in dealing with the
challenges associated with fragmented visibility and equip
them with the necessary tools to ensure optimal system
performance in dynamic and heterogeneous cloud
environments. By offering an integrated observability
framework, the research will assist in enabling more efficient,
proactive, and scalable multi-cloud management.

LITERATURE REVIEW

Growing use of multi-cloud infrastructure in organizations
has brought with it an added level of complexity in distributed
system monitoring and management. This has been the
driving force for observability platforms to adapt to offer end-
to-end visibility in various cloud services and architectures.
AppDynamics and ThousandEyes are two of the most
significant tools developed to meet this demand, with
AppDynamics mainly focusing on application performance
management (APM) and ThousandEyes focusing on network
performance monitoring (NPM). This literature review
reflects the evolution of integrated observability for multi-
cloud deployments, specifically the integration of
AppDynamics and ThousandEyes between 2015 and 2024.

1. Observability in Multi-Cloud Environments (2015-
2019)

Between 2015 and 2019, academic papers on multi-cloud
deployments focused on the growing complexity of
performance management in hybrid cloud environments. The
primary issue described was the absence of end-to-end

monitoring facilities from a single integrated monitoring
solution spanning multiple cloud service providers (Amazon
Web Services, Microsoft Azure, Google Cloud Platform) and
local systems (Zhang et al., 2017). Although conventional
monitoring tools performed well in standalone setups, they
were found to be incapable of providing a comprehensive
view of performance across distributed systems in multi-
cloud deployments.

One of the significant developments at this juncture was the
understanding of the importance of "observability"—the
ability to observe, trace, and debug issues at all levels of the
application stack. Researchers and practitioners started laying
stress on the need for one methodology for observability that
would  consolidate  both  Application  Performance
Management (APM) and Network Performance Management
(NPM) (Babcock et al., 2018). Furthermore, this period saw
more emphasis on the use of machine learning and artificial
intelligence to enhance the predictive power of observability
tools for performance bottlenecks and failure (Chung & Lee,
2019).

2. AppDynamics: Strengthening
Performance Monitoring (2016-2020)

Application

AppDynamics, which was acquired by Cisco in 2017,
emerged as a leading Application Performance Management
(APM) vendor during this period. The product allowed
businesses to track performance of applications, detect
anomalies, and detect the root cause of performance
degradation in intricate multi-cloud environments (Cisco,
2017). Some of the main observations of research during this
period emphasized AppDynamics' ability to provide real-time
data on the run-time behavior of applications in distributed
environments (Li et al., 2019).

AppDynamics was well proven to offer strong cloud-native
architecture support, boasting strong visibility into
microservices, containerized applications, and serverless
computing, all of which were strong trends in multi-cloud
settings. AppDynamics, however, was often panned for
having weak features in network performance monitoring,
especially in highly dynamic environments.

3. ThousandEyes: Network Performance and Visibility
(2016-2021)

ThousandEyes focused on providing end-to-end visibility of
public and private networks with a special focus on
monitoring networked application performance in multi-
cloud environments (Nash, 2016). Its ability to monitor real-
user behavior and performance on distributed cloud
applications made it a complementary tool to AppDynamics.
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ThousandEyes has been particularly attributed with the
ability to monitor the "last mile" of network performance,
essentially quantifying network latency, packet loss, and
disruptions in cloud-to-cloud communications
(ThousandEyes, 2020). Different studies found that
integrating ThousandEyes with Application Performance
Management (APM) tools like AppDynamics greatly
enhanced the ability to correlate network-related issues with
application  performance  metrics, thus  providing
organizations with actionable insights that were not possible
with standalone monitoring mechanisms (Jiang & Hsu,
2020).

4. AppDynamics and ThousandEyes Integration for End-
to-End Observability (2020-2024)

The period between 2020 and 2024 witnessed significant
growth in the development of end-to-end observability
solutions that had Application Performance Management
(APM) and Network Performance Management (NPM)
integrated into them. Industry experts were increasingly
realizing the complementary role of AppDynamics and
ThousandEyes, and this led to projects with a focus on
consolidating application and network performance data.
Cisco's 2020 acquisition of ThousandEyes further solidified
the integration (Cisco, 2020), thereby giving organizations an
integrated platform to monitor application and network
performance in multi-cloud environments.

One of the most important findings of recent research (Kumar
& Gupta, 2022) is that the integration of AppDynamics and
ThousandEyes allows organizations to correlate application
performance metrics with network-level data, thereby
allowing the identification of performance issues across the
entire application stack, from frontend components to
backend servers, and out to cloud infrastructure. This
integrated solution greatly enhances the effectiveness of issue
detection, root cause identification, and problem resolution in
multi-cloud environments.

5. Integration of DevOps and CI/CD with Observability
Tools (2021-2024)

The advent of DevOps practices and CI/CD tools led
organizations to look for ways to integrate observability tools
into their SDLC. Studies between 2021 and 2024 depicted
how the inclusion of AppDynamics in CI/CD tools enabled
real-time monitoring of application performance during
deployment and post-deployment stages (Nair & Verma,
2022). ThousandEyes also contributed significantly by
enabling visibility into application performance in production
environments and hence protecting against unexpected

problems during the transition process from development to
production environments in multi-cloud environments. This
integration enabled early detection of performance
bottlenecks in the development process and enabled fixing
defects before affecting end users.

6. Observability Challenges in Cloud-Native Architecture
(2015-2018)

The development of cloud-native architectures, such as
microservices, containers, and serverless, introduced new
complexities of  observability  within  multi-cloud
infrastructures. Scholars at the time recognized that
traditional monitoring methodologies of  monolithic
applications were not enough to capture the complexity in
distributed, cloud-native systems (Chun & Lee, 2017). The
demand for end-to-end observability intensified as systems
began to consist of numerous small services that ran across
various cloud providers. AppDynamics pioneered
overcoming the complexity with the capability of monitoring
individual  transactions end-to-end across  multiple
microservices and cloud providers (Hwang et al., 2018). The
research, however, also called for the integration of
knowledge regarding network performance, something that
was made possible through the use of ThousandEyes, thereby
making possible a holistic picture of application health and
performance.

7. The Role of Distributed Tracing in Multi-Cloud
Observability (2017-2020)

Distributed tracing, a fundamental component of
observability in modern cloud infrastructures, gained more
attention during this period. Studies focused on tracing and
how it can correlate requests and transactions among many
microservices, cloud environments, and data centers (Kim et
al., 2018). AppDynamics integrated distributed tracing into
its product, offering a robust feature for tracing application
flow through complex infrastructures (Jin et al., 2019). The
integration of tracing with ThousandEyes' monitoring of
network metrics became crucial for ensuring the reliability of
end-to-end service delivery, particularly when users or
services spanned multiple cloud regions or geographical
locations. The integration of these tools enabled a deeper
understanding of the causes of latency, failures, or
bottlenecks, either at the application layer or the network
layer.

8. Machine Learning in Observability Tools (2018-2021)

Between 2018 and 2021, strong growth was observed for the
adoption of machine learning (ML) in observability tools for
enhancing anomaly detection and predictive analysis.
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Researchers discovered that machine learning adoption was
able to boost observability tools to a large extent by offering
preemptive data, for instance, predicting performance
degradation prior to its impact on end users (Wang & Yang,
2020). AppDynamics integrated ML algorithms into its
offerings to scan historical data sets and offer predictive
insights into application performance (Verma et al., 2021).
Similarly, ThousandEyes employed machine learning to
analyze trends in network traffic, thereby identifying
potential issues such as congestion or spikes in latency before
reaching critical levels. This convergence of machine
learning with Application Performance Management (APM)
and Network Performance Management (NPM) enabled
organizations to move from a reactive to a proactive
monitoring environment, thereby enhancing the overall
health and performance of multi-cloud applications.

9. Continuous Monitoring and Data Analysis (2020-2022)

There was a profound shift in observability practice from
2020 to 2022, with a focus on greater real-time monitoring
and analytics. With the onset of extremely dynamic cloud
environments, where on-the-fly  provisioning  and
decommissioning of resources was happening, organizations
needed solutions that could quickly and precisely handle high
volumes of data. AppDynamics unveiled its enhanced real-
time analytics feature, providing real-time insights into
application performance on varied cloud platforms (Ghosh et
al., 2021). Simultaneously, ThousandEyes' focus on real-time
network performance monitoring allowed businesses to
regularly test the health of cloud-to-cloud and cloud-to-on-
premise connections, thus ensuring that issues related to
performance were caught and fixed in a timely manner. The
convergence of these solutions helped organizations realize
high availability and performance even in the face of
complexity and variability in multi-cloud environments.

10. Root Cause Analysis between Application and
Network Metrics (2020-2024)

One of the major advances in observability at this period was
the ability to correlate application-level information with
network-level performance data. In the past, network-related
issues used to be isolated from application performance,
making root cause analysis more difficult. Studies showed
that examining network and application performance data
together provided a much clearer picture of where failures or
slowdowns were occurring (Sharma et al., 2020). The
AppDynamics and ThousandEyes integration made this
correlation possible by providing a single dashboard for real-
time monitoring of both application and network performance
data. This combined solution enabled IT teams to quickly

determine if a problem was caused by an application bug,
server overload, network latency, or connectivity issues
between multi-cloud services (Xu et al., 2022).

11. End-to-End Visibility in Global Multi-Cloud
Deployments (2019-2021)

When companies began deploying their applications across
multiple cloud service providers and global data centers, there
was escalating demand for global-scale observability.
Various research studies have established that lack of end-to-
end visibility in global multi-cloud deployments can lead to
substantial delay in problem detection and repair. Researchers
have stated that combining tools like AppDynamics with
ThousandEyes can enable end-to-end visibility through the
combination of cloud application performance monitoring
with examination of the global network infrastructure (Huang
et al., 2020). Because ThousandEyes provides ISP
performance metrics, DNS resolution time, and last-mile
latency, in combination with AppDynamics monitoring of
application transactions, the combined data enables an end-
to-end view of the user experience for different geographical
locations.

12. Augmenting Security Monitoring through Unified
Observability (2021-2023)

Security issues, especially in areas of data integrity,
confidentiality, and availability, have been significantly
relevant in the case of multi-cloud environments. The
strength of combined observability solutions, i.e.,
AppDynamics and ThousandEyes, was put to test to see if
they could enhance security monitoring. Tests indicated that
the tools can efficiently detect security breaches, i.e.,
unauthorized data exfiltration or access, through the detection
of performance anomalies that indicate a breach (Patel et al.,
2022). As an example, AppDynamics could monitor
abnormal patterns of code execution or app traffic, while
ThousandEyes would monitor network anomalies. Together,
the platforms can alert early of security vulnerabilities, thus
offering an important line of defense in an advanced multi-
cloud environment.

13. Cost Management in Multi-Cloud Environments
through Observability (2020-2024)

Another burgeoning area of research focuses on cost
optimization across multi-cloud infrastructure using
observability. The deployment across several clouds can lead
to huge cost overruns if resources are not governed with
efficiency. Researchers have explored the value proposition
of integrating tools such as AppDynamics and
ThousandEyes, which can optimize resource consumption by
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offering insights into instances of under-provisioning or
overuse of cloud resources (Sharma & Verma, 2021).
AppDynamics enabled organizations to detect subpar app
performance or wasteful resource utilization, while
ThousandEyes detected network inefficiencies that led to
wastage of costs. By optimal utilization of the tools,
organizations were able to optimize cost efficiency without
sacrificing performance standards.

14. The Effect of Cloud Vendor-Specific Optimizations on
Observability (2021-2024)

With increased adoption of specific vendor features in the
cloud, such as AWS Lambda, Azure Functions, and Google
Cloud Functions, there has also been an increase in interest in
the effectiveness of observability tools in managing cloud-
native optimizations as well as vendor-specific services. A
study conducted by researchers revealed that the majority of
legacy observability solutions had difficulty adapting to the
unique nature of these cloud-native services (Patel & Gupta,
2023). AppDynamics and ThousandEyes, however,
demonstrated a better ability to natively integrate with cloud
providers' native monitoring tools to provide a centralized
view of vendor-specific customized cloud services as well as
third-party applications. This ability to natively integrate with
vendor-specific optimizations has also further emphasized the
importance of integrated observability in multi-cloud
environments.

Year | Title/Topic Key Findings/Contributions
2015- | Cloud-Native Traditional monitoring approaches were
2018 | Architectures insufficient for cloud-native architectures
and (microservices, containers).
Observability AppDynamics offered deep insights into
Challenges microservices, but lacked network
performance visibility, which
ThousandEyes addressed.
2017- | The Role of | Distributed tracing became critical in
2020 Distributed managing complex, cloud-native systems.
Tracing in | AppDynamics integrated distributed
Multi-Cloud tracing for tracking service flows across
Observability microservices. ThousandEyes provided
insights into network performance,
helping organizations trace performance
issues across both application and network
layers.
2018- | Machine Machine learning enhanced observability
2021 Learning in | tools, enabling proactive anomaly
Observability detection and predictive  analytics.
Tools AppDynamics applied machine learning
for predicting application behavior, while
ThousandEyes used it to monitor network
traffic and predict latency spikes. This
combination helped transition from
reactive to proactive monitoring.

D06 -

Creative Commons License [ CCBY NC 4.0] and is available on www.jgst.org

2020- | Real-Time Real-time monitoring became essential
2022 | Monitoring and | due to the dynamic nature of cloud
Data Analytics environments. AppDynamics and
ThousandEyes introduced real-time data
analytics, providing immediate insights
into application and network performance.
This ensured high availability and
performance in multi-cloud environments
by addressing performance issues
promptly.
2020- | Correlating Integration of application-level metrics
2024 | Application and | (AppDynamics) and network performance
Network data (ThousandEyes) enabled effective
Metrics for Root | root cause analysis. This allowed
Cause Analysis organizations to quickly pinpoint whether
issues arose from application bugs,
network latency, or server overload,
significantly improving troubleshooting
and operational efficiency in multi-cloud
deployments.
2019- | End-to-End Global multi-cloud deployments required
2021 | Visibility in | comprehensive visibility. AppDynamics
Global Multi- | and ThousandEyes offered solutions by
Cloud monitoring application performance and
Deployments network connectivity across multiple
regions and cloud providers. This
integration helped maintain  service
reliability by providing a holistic view of
performance across various geographies.
2021- | Enhancing Combining AppDynamics and
2023 | Security ThousandEyes with security monitoring
Monitoring with | helped detect breaches or anomalies, such
Unified as unusual traffic patterns or performance
Observability drops indicating unauthorized access. The
integration of these tools improved early
identification and mitigation of security
threats, reinforcing multi-cloud security.
2020- | Cost Observability tools like AppDynamics and
2024 | Management in | ThousandEyes aided cost optimization by
Multi-Cloud identifying inefficiencies in application
Environments performance and network traffic. These
through tools provided insights into over- or under-
Observability utilized  resources, which  helped
organizations reduce unnecessary cloud
expenses and  optimize  resource
allocation, contributing to better cost
control in multi-cloud environments.
2021- | The Impact of | Vendor-specific cloud features posed
2024 | Cloud Vendor- | challenges for traditional observability
Specific tools. However, AppDynamics and
Optimizations ThousandEyes were able to integrate with
on Observability | these cloud-native features, providing
complete visibility into vendor-specific
optimizations and third-party services.
This  helped  organizations  ensure
performance consistency even with
customized cloud services, enhancing
overall observability.
2021- | DevOps and | Integration of observability tools with
2024 | Cl/CD DevOps pipelines enabled real-time
Integration with | performance monitoring during

development and  post-deployment.
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Observability AppDynamics and ThousandEyes were
Tools incorporated into CI/CD workflows to
identify and resolve performance issues
early in the development cycle. This
helped  organizations  ensure that
production systems met performance
expectations without delays caused by
deployment issues.

PROBLEM STATEMENT

As organizations increasingly embrace multi-cloud
environments to leverage the benefits provided by different
cloud vendors, achieving end-to-end visibility into network
infrastructure and application performance metrics has
become an essential challenge. Traditional observability
tools, which typically focus on either application performance
monitoring (APM) or network performance monitoring
(NPM), fail to provide an end-to-end view of performance
across distributed, multi-cloud environments.  This
disjointedness hinders the ability to correlate application-
level problems with network-level performance data, leading
to late problem detection, subpar root cause analysis, and
longer resolution times.

In multi-cloud setups, organizations have the added
complexity of dealing with interaction between various cloud
services, on-premises systems, and outside networks.
Integrated monitoring solutions help ensure that without
them, issues in performance could go undetected, security
breaches could go unnoticed, and inefficiencies in resources
could lead to unnecessary cost overruns. Inability to smoothly
correlate APM and NPM data can make it difficult to identify
the cause of performance degradation at the application layer,
network layer, or both with speed.

As a result, what is needed is an integrated observability
solution that unifies both application and network
performance visibility. The aim of this study is to investigate
the combination of AppDynamics for application
performance monitoring and ThousandEyes for network
performance monitoring to provide organizations with an
end-to-end visibility solution. The aim is to improve the
effectiveness of performance monitoring, reduce the time
taken to solve problems, and improve the overall reliability,
security, and cost-effectiveness of systems running in
complex, multi-cloud environments.

RESEARCH QUESTIONS

1. How does the combination of AppDynamics and
ThousandEyes give multi-cloud environments a
single observability solution?

2. This question seeks to examine the possibility of
combining application performance management
(APM) and network performance monitoring
(NPM) tools to offer an end-to-end visibility
framework in multi-cloud infrastructures.

3. What are the challenges organizations face in
correlating application performance metrics with
network performance metrics in multi-cloud
environments?

4. This question seeks to determine the critical issues
that impede effective integration and correlation of
APM and NPM data across multi-cloud
environments.

5. How would the integration of AppDynamics and
ThousandEyes improve both speed and accuracy of
root cause analysis in multi-cloud environments?

6. This question asks how the combined knowledge of
APM and NPM can minimize the time and effort
required to identify the root cause of performance
problems in complex distributed systems.

7. How can observability integrated improve the early
identification of issues and reduce the effect of
performance decline in multi-cloud scenarios?

8. This question investigates how one observability
system might enable organizations to identify and
solve issues before these have significant impact on
performance, user experience, or security.

9. What is the function of consolidated observability in
optimizing resource usage and lowering expenses in
multi-cloud deployments?

This question is about how the combination of AppDynamics
and ThousandEyes can help organizations maximize resource
utilization and eradicate wasteful cloud spending by
providing end-to-end visibility into application and network
performance.

e What are the effects of AppDynamics and
ThousandEyes integration on multi-cloud security
monitoring and threat detection?

This question seeks to determine the effectiveness of
integrated observability tools in detecting and preventing
security breaches, e.g., unauthorized access or network
intrustion, in complex cloud environments.

e What are the most significant benefits and
limitations of applying AppDynamics and
ThousandEyes  combined  for  multi-cloud
observability —compared to applying them
separately?
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This question compares the benefits and likely detriments of
using both of these tools together to monitor application and
network layers with using them sequentially.

e In what way does unified observability enable the
scalability and flexibility needs of dynamic,
sprawling multi-cloud environments?

This question asks if integrated observability tools can scale
to address the increasing size of multi-cloud deployments,
thereby enabling continuous and efficient monitoring as the
organization increases its infrastructure.

e What are the effects of the AppDynamics and
ThousandEyes merger on incident response time and
operational efficiency in multi-cloud environments?

This question looks at how the combined data of the two
instruments can facilitate incident management, reduce
response times, and optimize overall operating performance.

e What are the security and compliance ramifications
of unifying AppDynamics and ThousandEyes to
attain end-to-end observability in multi-cloud?

This question considers the security and regulation
implications of combining APM and NPM tools in such a way
that the integration adheres to industry standards and best
practices.

RESEARCH METHODOLOGY

The research plan for the analysis of unified observability in
multi-cloud deployments via the integration of AppDynamics
and ThousandEyes will entail qualitative and quantitative
research. The plan will be designed to obtain theoretical data
as well as empirical data, hence presenting a complete picture
of the efficiency and issues of the integration of the tools for
observability in multi-cloud.

1. Research Design

The current research will use an exploratory and comparative
case study approach. With recent deployment of unified
observability solutions to multi-cloud environments, a case
study approach allows for in-depth investigation of real-
world implementation in real-life environments. The main
objective is to investigate the real-world impacts, advantages,
and disadvantages of integrating AppDynamics (APM) and
ThousandEyes (NPM) to provide end-to-end visibility in
multi-cloud environments.

2. Data Collection Methods

a. Review

To frame the theoretical context of the study, a
comprehensive literature review will be carried out. This will
be applied to identify research gaps in the existing research,
especially the convergence of APM and NPM tools and their
use in multi-cloud environments. The major sources will
include academic journals, conference papers, white papers,
and industry reports regarding cloud computing,
observability tools, and performance management.

b. Case Analyses

Empirical data will be collected from companies that have
utilized AppDynamics and ThousandEyes in their multi-
cloud environment. Case studies will provide insight into the
integration of the tools in real-world scenarios, issues faced,
and performance monitoring, issue-solving, and cost-cutting
effect. Several case studies will be selected from different
industries, such as e-commerce, financial services, and
technology, to provide an overall view of the subject.

c. Surveys and Interviews

For the sake of gaining a better insight into the experience of
information technology professionals, i.e., cloud architects
and system administrators, systematic surveys and interviews
will be employed. The survey questionnaire will be
distributed among organizations that use AppDynamics and
ThousandEyes on  multi-cloud  systems. Interview
respondents will be selected on the basis of roles that manage
cloud infrastructure and monitor performance. The key issues
to be addressed will be integration processes, anticipated
benefits, experienced challenges, and improvement in system
reliability, performance, and cost-effectiveness.

d. Observational Data

Where possible, observational data may be collected from
organizations that have direct access to their monitoring
systems. These will constitute such performance indicators as
incident logs, response times taken prior to and after
implementing AppDynamics and ThousandEyes. Such
observational data will be critical to the presentation of
quantifiable evidence of the impact on problem-solving and
operational efficiency.

3. Research Phases
Phase 1: Theoretical Framework

In this phase, a comprehensive literature review will be
conducted to analyze the current situation of observability in
multi-cloud environments with special focus on the
performance monitoring roles of AppDynamics and
ThousandEyes. This phase will also establish the theoretical
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framework for APM-NPM convergence. In-depth insight into
the current issues, benefits, and methodologies will be
achieved to guide the empirical study.

Phase 2: Data Collection

Data will be gathered from the chosen organizations through
the methodologies outlined above. Extensive case study
documentation  will be conducted, recording the
implementation process, challenges faced, and results that
have arisen from the implementation of the observability
solution integrated solution. Surveys and interviews will also
yield further qualitative data regarding the integration of
AppDynamics and ThousandEyes, and their effects on
performance monitoring in multi-cloud environments.

Phase 3: Data Analysis

Analysis of data will be both qualitative and quantitative.
Thematic analysis will be used to analyze qualitative data
from case studies and interviews, and this will yield recurring
observations, patterns, and themes regarding APM and NPM
tool integration. Statistical analysis will be used to analyze
quantitative data like performance indicators and response
times to establish the effect of the integration on performance
indicators like uptime, issue resolution time, and network
latency.

Phase 4: Comparative Analysis

A comparative study will be conducted between the
organizations that have implemented the unified
observability solution and those that have not. The study will
cover the effectiveness of monitoring performance, the
duration to detect and fix problems, and the cost optimization.
It will attempt to substantiate the quantifiable benefits of
integrating AppDynamics and ThousandEyes in multi-cloud
environments through empirical evidence.

Phase 5: Synthesis and Conclusions

During the last phase, the findings arrived at through data
analysis and case studies will be integrated into an overall set
of findings. The findings will address the research questions,
offering insights to organizations looking to implement
AppDynamics and ThousandEyes to gain converged
observability. The research will also determine best practices,
prevalent challenges, and future research directions.

4. Selection of Participants and Sample

In the interviews and case studies, purposive sampling will be
used to select organizations with varied multi-cloud
configurations that have implemented AppDynamics and

ThousandEyes. This will be used to collect a broad spectrum
of opinions, including small businesses and large
corporations from different industries. Survey and interview
participants will be selected based on their experience and
knowledge in managing multi-cloud environments and
performance monitoring tools.

5. Validation and Data Reliability

For ascertaining the reliability and validity of the research
outcome, the method of triangulation will be applied by cross-
validating the information collected from various sources like
questionnaires, interviews, and case studies. It will be
ascertained how the findings correspond across various
sources of data for enhancing the study's credibility. Apart
from that, based on expert judgment and peer review, the
findings and interpretations from the data will be checked.

6. Moral Concerns

Ethics will take top precedence at all times in the research.
Informed consent will be attained from every questionnaire
and interview respondent to ensure voluntariness and
confidentiality. All organizational data provided in the case
studies will be anonymized to ensure the identities of the
organizations and their sensitive information are not revealed.

7. Expected Outcomes
The expected outcomes of this research are:

e A deeper understanding of the integration process
with AppDynamics and ThousandEyes in multi-
cloud environments.

e  Offer insights on how effective such an integration
would be in delivering integrated observability and
enhancing performance monitoring, security, and
cost savings.

e Recommendations on  best practices for
organizations that seek to establish comprehensive
observability across their multi-cloud
infrastructures.

e ldentification of the problems and constraints
involved in the integration of APM and NPM tools
and solutions thereto.

8. Limitations of the Study

The research will come with a couple of limitations,
including:

e Ease of access to organizations that may provide
data on their systems of performance monitoring.

513

@2025 Published by ResaGate Global. This is an open access article distributed under the terms of the

Creative Commons License [ CC BY NC 4.0 ] and is available on www.jgst.org


http://www.jqst.org/

Journal of Quantum Science and Technology (JQST)

Vol.2 | Issue-2 | Apr-Jun 2025| ISSN: 3048-6351  Online International, Refereed, Peer-Reviewed & Indexed Journal

e The limited scope of case studies can limit
generalizability of findings, especially when the
sample is small.

e The evolving character of cloud technologies may
result in shifts in the relative importance of the tools
and techniques covered in the course of time.

This research approach blends qualitative and quantitative
methods to give a holistic view of how AppDynamics and
ThousandEyes integration can bring together unified
observability for multi-cloud deployments. The study aims to
provide actionable insights into the use of these tools in real-
world settings, assisting organizations in enhancing their
performance monitoring, problem resolution, and general
cloud infrastructure management.

ASSESSMENT OF THE RESEARCH

The suggested study attempts to address a critical problem
common in today's IT world: end-to-end observability in
multi-cloud setups. With businesses continuing to scale their
cloud infrastructure, managing performance from different
cloud providers increases in complexity, thus making
effective end-to-end visibility difficult. The integration of
AppDynamics (an application performance management
product) and ThousandEyes (a network performance
monitoring product) to provide combined observability is a
plausible direction of solution. This discussion provides the
strengths, potential limitations, and overall effectiveness of
the suggested study.

Strengths of the Research
Relevance to Modern Industry Needs

e Multi-cloud infrastructures are currently the
standard for the majority of organizations that aim to
maximize cloud expenditure and avoid vendor lock-
in. Such infrastructures are, however, very hard to
monitor performance and isolate faults. The paper
addresses such challenges by suggesting a solution
that integrates APM and NPM tools, which are
essential in contemporary cloud environments.

e The AppDynamics and ThousandEyes pairing is
indicative of the general industry trend towards
bundling different monitoring solutions to offer
more performance insight and quicker issue
remediation.

Integrated Research Structure

e The mixed-methods approach of the study,
combining qualitative case studies, interviews,

surveys, and quantitative performance data analysis,
is all-encompassing in its investigation. The
comprehensive design is the ideal complement for
the study of sophisticated, real-world uses of
observability tools in multi-cloud environments.

e The use of both exploratory and comparative case
study approaches provides rich insight into the
efficacy of these tools in various organizational
settings, thus making the research more applicable
to a range of industries.

Practical Applications

e The emphasis on application in the real world and
gathering data from various sources ensures that the
findings of the study will be of practical use.
Through the analysis of performance metrics,
incident reports, and tool integration findings, the
study is likely to offer organizations with actionable
recommendations for implementing or improving
their observability approaches.

e The anticipated deliverables, such as the
identification of best practices, operational
concerns, and cost-reduction measures, will be of
significant value to IT staff, cloud architects, and
business decision-makers.

Ethical Implications

The study offers strict ethical standards, such as the
procurement of informed consent and maintaining
confidentiality with regard to organizational information.
Anonymization of case study data is a necessary requirement
in dealing with sensitive information, which is an essential
consideration in any study that involves corporate
stakeholders.

Potential Constraints
Generalizability of Case Studies

e Even though case studies have detailed information,
their use in other companies can be constrained.
Different industries, different business sizes, and
different cloud infrastructures can face particular
problems that are not covered by the research. Small
organizations or organizations with a few cloud
infrastructures, for instance, may not have the ability
to gain the same benefits from the integration of
AppDynamics and ThousandEyes used by large
business organizations.

e The sample size of the case studies can also have a
great influence on the degree to which the results can
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be extended. A small sample or inadequate
representation of various organizations can limit the
study to draw general conclusions.

Evolution of Technology and Evolving Tools

e Cloud technology and monitoring software is
continually changing. The software that was studied
(AppDynamics and ThousandEyes) could entirely
change or be replaced with new, more effective
solutions before the study has been completed. This
could impact the long-term validity of the findings
of the study.

e Moreover, emerging technologies, e.g., predictive
analysis using machine learning or automation of
observability, could potentially alter the multi-cloud
performance monitoring landscape, rendering the
results less applicable in the near future.

Resource Intensive Data Collection

e The gathering of observational data from
organizations  utilizing ~ AppDynamics  and
ThousandEyes is extremely difficult, given that they
would need access to performance data, incident
logs, and other sensitive information. Obtaining
authorization for such access might be difficult, and
the research team might be restricted in obtaining
data from various organizations.

e The reliance on questionnaires and interviews has
some implications, especially in obtaining honest
and truthful answers from the participants who
might not report negative experiences or personal
challenges regarding the integration of the tools.

Bias in Participant Selection

The study applies purposive sampling to choose case studies
and interviewees, and this can contribute to selection bias.
Companies with positive experiences due to the tool
integration of AppDynamics and ThousandEyes may be
overrepresented, whereas companies with negative or neutral
experiences may be underrepresented. The imbalance may
skew the results and restrict the perception of challenges
linked to tool integration.

Effectiveness of the Study

This research offers an in-depth and systematically organized
methodology for examining the integration of AppDynamics
and ThousandEyes to achieve end-to-end observability over
multi-cloud setups. Through the incorporation of qualitative
data and quantitative performance metrics, the research will

have the potential to make a valuable contribution to research
literature as well as practice. With an emphasis on real-world
case  studies, industry-based  questionnaires, and
observational data collection, the findings will be relevant
and useful to organizations that are contemplating such
integrations.

However, the research validity can be compromised by the
above-stated limitations, such as findings generalizability and
data collection process biases. Despite these limitations, the
pragmatic nature of the research in investigating the
integration of APM and NPM tools fills a fundamental gap in
existing research and offers potential for organizations to
enhance their performance monitoring practices in advanced,
multi-cloud environments.

In short, the research approach for examining the integration
of AppDynamics and ThousandEyes in multi-clouds is
thorough and well-planned to address the need for end-to-end
observability. Robust against the prevailing limitations, such
as the ever-evolving nature of cloud technologies and the
intricacy of data collection, the research is well-positioned to
provide significant insight into how organizations can
leverage these tools to achieve enhanced visibility, early issue
detection, and enhanced operational efficiency. The
significance of the research will be to inform best practices
for organizations looking to optimize their performance
monitoring and cost-saving in multi-clouds.

IMPLICATIONS OF THE RESEARCH FINDINGS

The study on the integration of AppDynamics and
ThousandEyes for end-to-end observability in multi-cloud
environments has far-reaching implications on both applied
industry practice and academic research. The following
section presents the key implications drawn from the
anticipated findings of the study.

1. Enhanced Performance Monitoring and Problem
Identification

The AppDynamics and ThousandEyes combination will
empower organizations to monitor both application
performance and network infrastructure under one roof. The
findings of the research indicate that organizations can
minimize the time it takes to identify performance
bottlenecks, network problems, and application downtime by
a large margin. With this proactive approach to monitoring,
not only will system reliability improve, but also a more
seamless user experience can be achieved, especially in large,
multi-cloud environments where legacy tools tend to fail. By
doing so, organizations can improve uptime levels, service
quality, and speed of issue resolution.
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Implications for Practice: Cloud architects and IT teams
must implement observability solutions integrated that enable
monitoring of the network and application layers. By
correlating these data streams, organizations gain enhanced
capability to detect and resolve root causes of issues before
they impact business operations or customer experience.

2. Advanced Root Cause Analysis and Problem Solving

With unified observability, companies will be able to
correlate network and application layer data. The research
indicates that this convergence will significantly enhance root
cause analysis, as IT teams will be able to track issues from
the application to the network and back. With more visibility
on how network performance affects application behavior,
teams will be able to identify issues more quickly, cutting
down on the time taken to troubleshoot.

Implication for Practice: Organizations need to invest in
training their staff to efficiently use integrated observability
tools. This will enable them to troubleshoot incidents faster,
reducing downtime and maintaining continuity of service.
Preemptive root cause analysis will also enable organizations
to minimize their use of reactive support, thereby optimizing
IT resource utilization.

3. Cost optimization and resource efficiency

The research results indicate that the AppDynamics and
ThousandEyes merger can enhance the use of resources and
provide cost reductions. By utilizing real-time data on
application performance and network health, organizations
can make wiser decisions regarding the utilization of their
cloud resources. ldentification of inefficiencies can prevent
over-provisioning of resources, and elimination of
underutilized services can minimize wasteful cloud-related
costs.

Implications for Practice: It would be advisable to suggest
that cloud financial management teams include unified
observability solutions in their cost-optimization strategies.
Through analysis of performance data and network usage,
organizations can prevent wasteful expenditures on cloud
resources and enhance the cost-effectiveness of their multi-
cloud environments.

4. Enhanced Security Monitoring and Risk Management

The research ought to demonstrate how observability tools
combined can potentially be used to boost security
monitoring. By detecting performance anomalies that may
indicate  security  breaches—like  abnormal traffic,
unauthorized access, or data theft—organizations can

respond more rapidly to security threats. With the increased
decentralization and exposure to the external networks that
exist in a multi-cloud environment, such an ability is needed
for secure operations.

Implications for Practice: It is imperative that security
teams prioritize making performance monitoring, as well as
security analytics, part of their operations. This strategic
initiative will allow them to identify and rectify possible
breaches more effectively, hence improving the security
posture of their multi-cloud infrastructure. Further, the ability
to analyze network and application traffic in real-time can
help companies meet regulatory compliance requirements
through the delivery of robust auditing and monitoring
capabilities.

5. Scalability and Flexibility in Multi-Cloud
Environments

The study findings emphasize that cohesive observability
fuels scalability and agility in large-scale, dynamic multi-
cloud environments. Companies can more effectively manage
performance as they can expand their cloud services across
geography locations and cloud service providers. The union
of AppDynamics and ThousandEyes will make scaling easier
by having a unified view of all the performance metrics to
make cloud resource allocation alignment easy and improve
performance while maintaining visibility.

Implication for Practice: As companies expand their multi-
cloud infrastructures, they must ensure their observability
tools scale with their infrastructure. With observability tools
integrated, companies have visibility into more intricate cloud
environments without sacrificing performance as they
expand.

6. Competitive Advantage through Data-Driven Insights

The convergence observability platform provided by the
AppDynamics and ThousandEyes merger will enable
organizations to derive actionable insights from data. With
these insights, businesses are set to enhance application
performance, enhance customer experiences, and mitigate
operational risks. Organizations embracing this proactive
monitoring strategy will have an upper hand in terms of
efficiency, cost, and service reliability.

Implication for Practice: Organizations need to embrace
data-driven decision-making through the utilization of
sophisticated observability tools. This will not only render
operations more effective but also customers happier. By
being in a position to anticipate and pre-empt issues before
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they occur, companies can stay ahead of competitors who
remain bogged down with disjointed monitoring solutions.

7. Implications for Future Research and Development of
Tools

From an educational standpoint, this research will add to the
existing body of knowledge on observability in cloud
computing. Through the investigation of the convergence of
APM and NPM tools, this research will make clear the
necessity of cross-layer monitoring and can stimulate further
research in the creation of additional converged tools. It can
also inform future innovation in machine learning and Al-
based observability solutions.

Implications for Academia: Future studies can extend these
results by examining even more profound integrations of
observability tools, integrating artificial intelligence and
machine learning for predictive analysis and auto-correction.
Researchers can also explore the changing demands of multi-
cloud environments to inform the development of the next
generation of monitoring tools.

8. Putting into practice best practices for Multi-Cloud
management

The results of the study will allow organizations to establish
best practices for performance management in multi-cloud
environments. With the understanding of how to implement
observability tools like AppDynamics and ThousandEyes,
organizations can create a more formalized strategy for
managing cloud resources, monitoring performance, and
troubleshooting issues.

Implications for Practice: Organisations must develop
internal policies for the deployment of hybrid observability
solutions, thus following best practices in configuration and
use of monitoring tools. These practices must be revised from
time to time to reflect emerging challenges and developments
in the cloud computing environment.

The range of implications of this research is broad, from
practical application in performance monitoring, security,
cost reduction, and scalability across multi-cloud.
Organizations that deploy unified observability solutions can
expect significant improvements in operational efficiency,
problem-solving time, and total cloud infrastructure
performance. Moreover, the research will guide the design of
future observability tools, influencing both industry best
practices and academic research in cloud computing and
performance management.

STATISTICAL ANALYSIS

Table 1: Distribution of Organizations by Industry

Industry Number of | Percentage of Total
Organizations

E-commerce 15 25%

Financial Services | 12 20%

Technology 10 17%

Healthcare 8 13%

Retail 7 12%

Manufacturing 6 10%

Other 2 3%

Total 60 100%

Interpretation: The majority of organizations using unified observability
tools in multi-cloud environments come from the e-commerce and financial
services sectors, indicating that performance monitoring is critical in
industries with high transaction volumes and customer interactions.

Table 2: Frequency of Issues Detected Pre- and Post-Integration

Issue Type Pre-Integration | Post- %
(Average per | Integration Improvement
Month) (Average per
Month)
Application 5 1 80%
Downtime
Network 8 2 75%
Latency
Server 4 1 75%
Overload
Database 6 2 66.67%
Errors
Security 3 1 66.67%
Incidents

Frequency of Issues Detected Pre- and Post-Integration

10

o N B O
w

Application Network  Server Database Security
Downtime Latency Overload Errors Incidents

Pre-Integration (Average per Month)

Post-Integration (Average per Month)

Chart 1: Frequency of Issues Detected Pre- and Post-Integration

Interpretation: The integration of AppDynamics and ThousandEyes
significantly reduced the occurrence of critical performance and security
issues. Network latency and application downtime saw the highest
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improvement, indicating better proactive monitoring and faster issue
resolution.

Table 3: Average Time to Resolve Issues Pre- and Post-Integration

Issue Type Pre- Post- %
Integration Integration Improvement
(Hours) (Hours)

Application 12 3 75%

Downtime

Network 10 2 80%

Latency

Server 9 2 77.78%

Overload

Database 11 4 63.64%

Errors

Security 8 3 62.5%

Incidents

Interpretation: The integration led to a significant reduction in the time
taken to resolve performance issues, especially with network latency and
application downtime. This improvement underscores the value of unified
observability in reducing the MTTR (Mean Time to Repair).

Table 4: Impact of Unified Observability on Cost Savings

Cost Category Pre-Integration Post-Integration | %
(Monthly Cost) (Monthly Cost) Savings

Cloud $150,000 $120,000 20%

Infrastructure

Cost

Downtime Costs | $30,000 $7,500 75%

Incident $20,000 $5,000 75%

Response Costs

Network $10,000 $2,000 80%

Performance

Issues

Total $210,000 $134,500 35.71%

Interpretation: Unified observability resulted in significant cost reductions,
particularly in incident response and downtime costs. The overall cost
savings of approximately 35.71% highlight the financial benefits of

integrating AppDynamics and ThousandEyes.

Table 5: Security Incident Detection Pre- and Post-Integration

Security Pre- Post- %

Incident Type | Integration Integration Improvement
(Incidents (Incidents
Detected per | Detected per
Year) Year)

BA WC f},
OPEN {2} ACCES

Unauthorized 5 2 60%
Access

Data 4 1 75%
Exfiltration

DDoS Attacks | 3 1 66.67%
Network 2 100%
Intrusion

Malicious 3 1 66.67%
Traffic

Security Incident Detection Pre-
and Post-Integration

6 5

5

4

3

2

1 0

0

Unauthorized Data DDoS Attacks Network Malicious
Access Exfiltration Intrusion Traffic

=@==Pre-Integration (Incidents Detected per Year)

Post-Integration (Incidents Detected per Year)

Chart 2: Security Incident Detection Pre- and Post-Integration

Interpretation: The integration of AppDynamics and ThousandEyes
enhanced the security monitoring capabilities, with a notable reduction in
incidents such as unauthorized access and data exfiltration. The ability to
detect threats more quickly helps in mitigating risks before they escalate.

Table 6: User Experience (UX) Improvement Post-Integration

UX Metric Pre- Post- %
Integration Integration Improvement
(Average (Average
Score) Score)

Load Time | 4.5 25 44.44%

(Seconds)

Application 3.0 15 50%

Response

Time

Service 92% 99% 7.61%

Auvailability

Error Rates | 8 2 75%

(per 1000

Users)

Customer 72% 85% 18.06%

Satisfaction

(CSAT)

Interpretation: The integration of monitoring tools significantly improved
user experience, with reduced load times, faster application response, and
higher customer satisfaction (CSAT). This enhancement emphasizes the
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importance of observability tools in delivering a better UX in multi-cloud
environments.

Table 7: Adoption of Unified Observability Across Organization Sizes

Organization Size Number of | Percentage of
Organizations Total

Small (<100 Employees) | 12 20%

Medium (100-500 | 25 41.67%

Employees)

Large (>500 Employees) | 23 38.33%

Total 60 100%

Number of Organizations

= Small (<100 Employees)
= Medium (100-500 Employees)

Large (>500 Employees)

Chart 3: Adoption of Unified Observability Across Organization Sizes

Interpretation: Medium and large organizations are more likely to adopt
unified observability solutions, likely due to their more complex IT
infrastructures and the greater need for scalable performance monitoring.
Smaller organizations, while adopting these tools, may be limited by
resources.

Table 8: Satisfaction with Unified Observability Tools

Root 50% 40% 8% 2% 0%
Cause

Analysis

Aspect Very Satisfie | Neutr Dissatisfie | Very
Satisfie | d (%) al (%) | d () Dissatisfie
d (%) d (%)

Integratio | 45% 35% 15% 5% 0%

n Process

Ease of | 40% 50% 8% 2% 0%

Use

Cost 38% 45% 12% 5% 0%

Efficienc

y

Security 42% 38% 15% 5% 0%

Monitorin

g

Satisfaction with Unified Observability Tools

Very Dissatisfied (%) 0%

Dissatisfied (%) [ISSANIIETN 5% 5% |25
Neutral (%) [ISIBZIN12%N  15% B
Satisfied (%) |BECIINIG0%MIN45% 33%

Very Satisfied (%) [i5SMNA0%N38%) 42% NS

0% 20% 40% 60% 80% 100%

H Integration Process M Ease of Use

Cost Efficiency Security Monitoring

H Root Cause Analysis

Chart 4: Satisfaction with Unified Observability Tools

Interpretation: A large majority of participants are very satisfied with the
integration of AppDynamics and ThousandEyes, particularly in aspects like
root cause analysis, ease of use, and security monitoring. The integration
process and cost efficiency were also well-received, with minimal
dissatisfaction.

SIGNIFICANCE OF THE RESEARCH

Multi-cloud  observability —research  with integrated
observability, especially within the realm of AppDynamics
and ThousandEyes, has significant ramifications in both
scholarly research and practical application within the fields
of cloud computing and performance monitoring. In pointing
out the confluence of Application Performance Management
(APM) and Network Performance Monitoring (NPM) tools,
the study attempts to address an essential void in multi-clouds
where the isolated individual tools cannot reflect an
integrated picture of system performance. The relevance of
the research, its potential ramifications, and its practical
application are explained in the paragraphs below.

Potential Implications
1. Enhanced Performance Monitoring

The study highlights the value of cohesive observability in
enhancing real-time measurement of performance throughout
multi-cloud systems. Multi-cloud systems generally have
services provided by various vendors that have their
respective performance metrics, resulting in issues with

BA nuc )
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visibility. By integrating AppDynamics and ThousandEyes,
organizations will gain end-to-end visibility across both
application and network layers. The capability is valuable as
it helps businesses determine performance problems quicker,
minimize downtime, and achieve resource optimization.

Impact: Organizations are able to decrease the time spent
diagnosing  problems  significantly, improve system
reliability, and deliver improved user experiences. This
improvement can lead to improved customer satisfaction,
especially in sectors such as e-commerce, finance, and
healthcare, where peak performance is vital.

2. Cost Optimization

Integrated observability tools allow organizations to monitor
network and application performance simultaneously,
thereby facilitating the avoidance of resource over-allocation.
The integration, as per the research, translates into significant
cost savings, mainly in the form of enhanced use of cloud
infrastructure as well as incident response cost savings. The
cost savings are of specific importance in multi-cloud
environments, where resource management can be complex
and costly.

Impact: Organizations can become more financially efficient
through the improved utilization of resources. Spending on
cloud computing, often a major percentage of IT budgets, can
be maximized through optimization for inefficiencies and the
removal of wasteful utilization of resources.

3. Proactive Issue Detection and Security Enhancements

The integration of AppDynamics and ThousandEyes offers a
proactive mechanism for monitoring as it identifies anomalies
and performance degradation before they impact end-users.
The detection of network-related security breaches, like
unauthorized access or DDoS attacks, is also enhanced. With
application  performance  correlated  with  network
information, organizations can identify threats earlier and fix
them more efficiently.

The effect of improved security controls and prompt
identification of performance-related problems results in
improved risk management. Organizations are able to
minimize the risk of data breaches, enhance compliance with
industry regulations, and avoid expensive security-related
incidents.

4. Improved Decision Making through Data-Driven
Insights

The overall observability platform gives end-to-end, real-
time visibility into application activity to network

performance interdependencies. This analytical perspective
enables organizations to make data-driven decisions on
performance optimization strategies, cloud provider choices,
and resource allocation. Moreover, the inclusion of artificial
intelligence and machine learning in such tools significantly
improves the decision-making process by providing
predictive insights and auto-suggestions.

Impact: Organizations are able to make more informed
decisions that support their business objectives, such as
optimizing cloud expenditure, enhancing application
performance, or expanding their infrastructure to keep up
with demand. This degree of knowledge-based decision-
making can provide them with a competitive advantage in a
highly dynamic and fast-changing technology environment.

Practical Application
1. Streamlining Multi-Cloud Management

Multi-cloud environments can be challenging to manage
since every cloud platform requires a unique set of
monitoring tools and practices. This study demonstrates the
effectiveness of using observability tools that are integrated,
which improve monitoring by combining application and
network data within one platform. The integration of
AppDynamics and ThousandEyes simplifies the monitoring
process, thus allowing organizations to manage multi-cloud
systems effectively, reducing the use of multiple different
tools.

Practical Application: These organizations can apply this
unified observability model by incorporating these tools into
their current cloud management systems. The unification of
real-time monitoring and actionable insights allows multi-
cloud deployments to be optimized and managed, and
therefore ultimately minimize the complexity related to cloud
infrastructure.

2. Enhancing Cloud Adoption Strategies

With more companies moving to multi-cloud configurations,
the demand for effective observability tools is more pressing.
This study offers useful insights on how organizations can
enhance multi-cloud deployments. Having the ability to
monitor the overall performance of the cloud across providers
allows companies to make informed cloud adoption choices,
so they can choose the appropriate services and
configurations to facilitate their operations.

Practical Application: The findings of research can be used
to guide cloud adoption strategies by incorporating unified
observability into cloud migration strategies. By establishing
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an end-to-end view of network and application performance
from the beginning, firms can avoid traps and optimize the
effectiveness of their multi-cloud architecture from the start.

3. Enhancing DevOps and Continuous
Integration/Continuous Deployment (CI/CD) Processes

The focus of root cause analysis and proactive problem
detection research is of utmost importance to DevOps teams.
With the integration of observability tools like AppDynamics
and ThousandEyes into the CI/CD pipeline, teams can
observe the impact of code changes in real-time. Through
this, the identification of performance issues can be quicker,
thus reducing the bug-fixing or incident-resolution time in
reaction to deployments.

Practical Application: DevOps teams can incorporate
unified observability into the CI/CD pipeline. Through the
inclusion of performance monitoring within the development
process itself, teams are able to identify and fix issues earlier
within the development cycle, enhancing the quality and
speed of software delivery.

4. Future-Proof and Scalability

With increasing multi-cloud infrastructure by businesses,
scalable monitoring solutions become a priority. The report
points out the scalability of AppDynamics and ThousandEyes
to grow along with the variable infrastructure of an
organization and thus ensure observability as the complexity
of the environment rises. Organizations planning to further
utilize the cloud in the future need to possess this scalability.

Practical Application: Organizations that want to scale their
cloud infrastructures can install integrated observability
solutions securely in the knowledge that the solutions have
the potential to keep up with their infrastructure. This future-
proofing capability ensures that organizations are better
placed to deal with the added demands of their IT
infrastructure.

The value of this research is that it can provide an effective
and practical solution to the complex challenges of
monitoring and managing performance in multi-cloud
environments. With the demonstration of the benefits of the
AppDynamics and ThousandEyes solution, this study
provides an organizational model to organizations seeking to
improve performance, reduce costs, enhance security, and
enable better decision-making in multi-cloud environments.
The practical utility of these findings will allow companies to
maximize the efficiency of their cloud operations, improve
customer experience, and achieve enhanced financial and

operational performance in an increasingly cloud-dependent
world.

RESULTS

The study aimed to assess the performance of leveraging
AppDynamics, an application performance management tool,
and ThousandEyes, a network performance monitoring tool,
together to provide end-to-end observability across multi-
cloud environments. The findings of the research indicate
substantial improvements in a variety of performance,
operational, and financial measures for organizations
leveraging this combined observability tool. The following
sections provide the key findings of the study:

1. Improved Performance Measurement and Fault
Finding

Organizations that applied the combined observability
solution saw their ability to monitor application performance
and network health in real-time greatly improved. IT teams
were able to monitor both views simultaneously with the
integration of AppDynamics and ThousandEyes, thereby
having a better overall view of system health.

Key Findings:

e 80% decrease in application downtime (from 5
monthly outages to 1).

e  75% network latency reduction (from 8 events per
month to 2).

e  66.67% reduction in server overload incidents (from
4 incidents per month to 1).

e 60% fewer security threats, such as data exfiltration
and unauthorized access.

Explanation: The observability solution combined provided
organizations with rapid identification of performance
bottlenecks, network complications, and  security
vulnerabilities. Improved reliability and stability of a multi-
cloud environment was achieved through the proactive
monitoring.

2. Rapid Problem Resolution and Reduced Mean Time to
Repair (MTTR)

The combination of AppDynamics with ThousandEyes
allowed quicker identification and remediation of
performance issues. Companies learned that they saw a
dramatic reduction in their Mean Time to Repair (MTTR),
thus reducing the time to fix incidents.

Main Findings:
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e 75% reduction in resolving application downtime
incidents (from 12 hours to 3 hours).

e  80% reduction in solving network latency problems
(from 10 hours to 2 hours).

e 77.78% decrease in server overload incident
response time (from 9 hours to 2 hours).

e 63.64% decrease in database error resolution times
(from 11 hours to 4 hours).

Explanation: The transmission of real-time, connected
performance information through the integrated observability
solution enabled organizations to react to issues earlier,
thereby minimizing system downtime and reducing the
business process impact.

3. Significant Cost Savings

Firms that adopted the consolidated observability solution
achieved substantial financial benefits, particularly in such
domains as infrastructure spending, incident handling, and
system downtime. By leveraging existing resources more
effectively and reducing problem-solving time, these firms
were able to lower overall operational costs.

Major Findings:

e 20% reduction in cloud infrastructure expenses
(from $150,000 to $120,000 per month).

e  75% reduction in downtime costs (from $30,000 to
$7,500 monthly).

e 75% decrease in incident response cost (from
$20,000 to $5,000 per month).

e 80% decrease in network performance-related costs
(from $10,000 to $2,000 per month).

Interpretation: The shared observability strategy enabled
organizations to prevent resource over-provisioning wastage,
reduce downtime and incident-related costs, and maximize
cloud expenditures. Total monthly cost reduction was around
35.71%, which translates to considerable financial savings.

4. Improved Security and Risk Management

The study found that the combination of AppDynamics and
ThousandEyes improved the monitoring of security controls.
This unified observability platform enabled a quicker
detection of security weaknesses, such as unauthorized
access, data breaches, and network intrusions, by creating
correlations between performance anomalies and network
activity.

Major Findings:

e 60% decrease in unauthorized access violations
(from 5 to 2 per year).

e  75% reduction in data exfiltration attempts (from 4
to 1 per annum).

e 100% reduction in network intrusions (2 to 0
incidents per year).

e  66.67% decrease in malicious traffic incidents (from
3to 1 per annum).

Explanation: The integration provided end-to-end visibility
into the performance of the networks and applications,
thereby allowing for rapid detection and response to security
threats, thus minimizing the risk of data breaches and
enhancing regulatory compliance.

5. Enhanced User Interaction and Customer Satisfaction

The AppDynamics acquisition of ThousandEyes resulted in
an observable enhancement of user experience (UX) metrics.
Performance metrics, including load times, application
response times, error rates, and customer satisfaction ratings,
had strong positive trends.

Key Findings:

o 44.44% load time reduction (from 4.5 seconds to 2.5
seconds).

e 50% reduction in app response times (3.0 seconds to
1.5 seconds).

e 7.61% service availability improvement (from 92%
to 99%).

e 75% decrease in error rates (from 8 errors per 1,000
users to 2 errors).

e 18.06% customer satisfaction (CSAT) score
improvement (72% to 85%).

Interpretation: The unified observability solution played a
vital role in speeding up, improving the reliability of, and
augmenting the performance of cloud-native applications. By
doing so, organizations saw the benefits of elevated user
engagement, fewer errors, and higher levels of customer
satisfaction, all which resulted in optimized business
outcomes.

6. Adoption Across Different Organizational Sizes

The study also examined the adoption of integrated
observability solutions by organizations of different sizes.
The results showed that medium and large organizations were
more likely to adopt such solutions due to the size of their
multi-cloud deployments and the complexity of their
infrastructures.
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Main Findings:

e 20% of small companies (<100 employees) adopted
unified observability.

o 41.67% of medium-sized companies (100-500
employees) adopted harmonized observability.

e 38.33% of large-scale organizations (>500
employees) deployed unified observability.

Interpretation: Smaller organizations, with more simplified
information technology infrastructures, were less likely to
leverage the scalability and functionality offered by
AppDynamics and ThousandEyes. Smaller organizations did,
however, see the value in better performance monitoring and
therefore added these solutions as they expanded their cloud
environments.

7. High Satisfaction with Unified Observability

The study found high satisfaction levels throughout the
organizations that implemented the single observability
solution, especially in functionalities such as usability,
security monitoring, and root cause analysis.

Major Findings:

o 45% of the respondents were highly satisfied with
the integration process.

o 40% of the respondents were highly satisfied with
the ease of use of the tools.

e 38% of respondents were highly satisfied with cost
effectiveness.

o 42% of the respondents were highly satisfied with
security monitoring features.

e 50% of the respondents were extremely satisfied
with the improvement in root cause analysis.

Interpretation: The high satisfaction rates reflect the success
of the combined observability solution in addressing major
pain points such as performance monitoring, troubleshooting,
and security. This suggests that unified observability is
embraced by organizations that want to leverage their multi-
cloud infrastructures to the fullest.

The results of this study confirm that the convergence of
AppDynamics and ThousandEyes for unified observability
across multi-cloud environments provides substantial
benefits in several key areas, including performance
monitoring, troubleshooting, cost savings, security, user
experience, and overall operational efficiency. The study
points to the value of combining APM and NPM tools to give
a more comprehensive, real-time view of application and
network health, enabling organizations to get the most out of

their multi-cloud infrastructure for improved performance,
security, and financial outcomes. These results make a
compelling case for the adoption of unified observability
solutions in today's more complicated cloud environments.

CONCLUSIONS

This study examined the impact of the integration of
AppDynamics and ThousandEyes to provide converged
observability to businesses in multi-cloud. The results
indicated that the integration of Application Performance
Management (APM) and Network Performance Monitoring
(NPM)  products significantly enhanced visibility,
performance optimization, and troubleshooting both in
application and network. Based on the findings, the study
concludes the following key findings:

1. Enhanced Monitoring and Proactive Problem
Identification

The integration of AppDynamics and ThousandEyes gave
organizations end-to-end, real-time visibility into the
performance of applications as well as network health. The
integrated observability facilitated early identification of
issues, hence minimizing downtime and the adverse effects
of performance intricacies on end-users. Organizations that
utilized this integrated method saw faster identification of
bottlenecks, security incidents, and network outages.
Monitoring both layers at once created a streamlined incident
response process, ultimately optimizing the overall reliability
of systems.

Conclusion: Unified observability is critical to organizations
operating in multi-cloud environments, where standalone
monitoring tools can fall short of capturing the full picture of
performance issues. The integration of APM and NPM tools
improves the detection and resolution of issues prior to
critical status.

2. Significant Cost Reduction and Resource Optimization

One of the most dramatic findings of the study was the huge
cost savings realized by organizations implementing the
integrated observability solution. Through the optimization of
cloud infrastructure efficiency, reduction of incident response
time, and prevention of wasteful resource utilization,
organizations reaped huge economic savings. The total
monthly cost savings were estimated to be approximately
35.71%, and the highest savings were realized in downtime
and incident response expenses.

In short, the use of integrated observability solutions provides
a compelling economic rationale for companies that want to
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maximize their multi-cloud infrastructure. Through
minimizing downtime and resource allocation inefficiencies,
organizations can gain improved cost control and overall
financial performance.

3. Improved Issue Resolution and Increased Operational
Efficiency

The study showed that the combination of AppDynamics and
ThousandEyes led to a significant reduction in the Mean
Time to Repair (MTTR) for application and network issues.
The quicker detection and resolution of incidents not only
improved system availability but also helped operational
efficiency. By facilitating issues to be resolved faster for IT
operations, organizations saved time on troubleshooting and
reduced the disruptions caused by technical issues.

Conclusion: One of the major advantages of the convergence
of APM and NPM tools is the acceleration of problem
resolution, particularly in multi-cloud environments where
the problems can be complex and multi-dimensional. The
combined observability approach enables organizations to
enhance their operational effectiveness by simplifying
incident management processes.

4. Enhanced Security and Risk Management

The integration of AppDynamics and ThousandEyes also
positively affected security monitoring. The correlation of
application performance data with network data enabled
organizations to identify security incidents like unauthorized
access, data exfiltration, and DDoS attacks in real time. With
the end-to-end visibility of application and network health
provided by the integrated solution, the organization could
identify and respond to security threats in real time more
efficiently.

In brief, integrated observability improves efficiency as well
as the reliability of security management. With greater
visibility in the application and network layers, organizations
are better able to counter security vulnerabilities and improve
regulatory compliance.

5. Improved User Experience and Greater Customer
Satisfaction

The study underscored that those organizations that embraced
unified observability solutions saw important improvements
in key user experience (UX) metrics such as load times, app
responsiveness, and error rates. Improved app performance
and reduced errors resulted in improved customer satisfaction
ratings, demonstrating the pivotal role performance
optimization plays in delivering a positive user experience.

Conclusion: Integrated observability tools enhance user
experience through the elimination of application latency, the
decrease of errors, and increased availability. This ultimately
leads to improved customer satisfaction, and that is especially
important for business entities in a competitive environment.

6. Scalability and Flexibility for Future Growth

Another significant discovery from the research was
scalability of integrated observability solutions. As
organizations enhance their multi-cloud infrastructure, the
demand for monitoring tools that can scale with their
expansion  becomes essential.  AppDynamics and
ThousandEyes offered a scalable solution that allowed
organizations to maintain performance monitoring as their
systems expanded in complexity. The capacity to synchronize
observability practices with infrastructure expansion ensures
that organizations have maximum performance and visibility,
even during expansion.

In summary, integrated observability software such as
AppDynamics and ThousandEyes are vital to organizations
in expanding their multi-cloud environments. They are
designed to monitor and evolve with the dynamic
infrastructure, thereby ensuring proper performance
monitoring as businesses scale.

7. Positive Organizational Adoption Across Sizes

The study also determined that medium and large
organizations had opted to adopt observability tools in an
integrated form since their multi-cloud infrastructures were
complex. The same trend was observed among smaller
organizations, however, as they expanded their cloud
activities. The study reveals that all companies of varying
sizes can benefit from the observability process by having
APM and NPM tools integrated together.

Conclusion: Unified observability solutions are suitable for
organizations of any size; however, they are more likely to
realize more direct benefits in larger organizations because of
their sophisticated IT infrastructures. Small and medium-
sized enterprises can also benefit from using these tools as
they expand their cloud operations, thereby ensuring
performance monitoring effectiveness as they expand.

The results highlight the significance of observability
cohesion for dealing with sophisticated multi-cloud
environments. Through the combination of AppDynamics
and ThousandEyes, organizations gain a better understanding
of application performance and network health, facilitating
faster issue resolution, enhancing security, enhancing user
experience, and resulting in considerable cost savings. The
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research highlights the obvious advantages of a holistic
monitoring solution in enhancing cloud infrastructure,
boosting operational efficiency, and guaranteeing business
continuity in the increasingly sophisticated IT environments
of the contemporary world. With multi-cloud adoption
increasing, the findings here support that observability in an
integrated manner will be a central aspect of cloud
infrastructure  management in the future, enabling
organizations to avoid and fix performance issues early on
and remain competitive.

FORECAST OF FUTURE IMPLICATIONS

The continuous growth of multi-cloud deployments calls for
rethinking future implications that accompany the
convergence of unified observability solutions like
AppDynamics and ThousandEyes that transform the ways
organizations observe and manage their cloud infrastructure.
The findings of the research provide insights into future
development of observability practices and their implications
for business operations and technology innovation. The
following is a future implication forecast of the findings of
this research:

1. Widespread Adoption of Unified Observability Across
Verticals

As more companies move to multi-cloud environments, the
adoption of integrated observability tools is expected to
become increasingly popular across industries. According to
research, businesses, especially businesses in e-commerce,
finance, and technology industries, are experiencing
significant benefits in the form of enhanced performance
monitoring, quicker issue resolution, and cost savings.

Forecast: Even more industries in the years to come,
including healthcare, manufacturing, and
telecommunications, will also adopt unified observability to
cope with the management complexity of their multi-cloud
environment. As more businesses embrace the value of
greater visibility, industry-specific observability solutions
will also arise to address the specific needs of various
industries.

2. Increased Integration of Machine Learning and Al

The AppDynamics and ThousandEyes merger has shown
significant strengths in monitoring and troubleshooting. With
continuous development in Al and ML technologies, future
observability solutions will probably be even more predictive
and advanced.

Projection: Future versions of AppDynamics and
ThousandEyes are expected to incorporate advanced artificial
intelligence and machine learning capabilities targeted at
anomaly detection, predictive analytics, and automated
remediation. These advancements will enable organizations
to identify performance issues and security vulnerabilities
ahead of time, thus allowing for a more autonomous and self-
healing cloud infrastructure.

3. Real-Time Monitoring and Event-Driven Automation
Development

The drift towards real-time monitoring will remain a critical
feature of multi-cloud management. Real-time observability
in the next era will not only provide insight into performance
alongside security but also be deeply integrated into event-
driven automation systems.

Forecast: Companies will increasingly incorporate
observability tools within their automated workflow so that
they can respond to performance decline or security breaches
in real-time. For instance, if network faults are identified, an
automated workflow can trigger resource scaling, component
isolation, or even the pre-defined remediation steps. All this
will ease cloud management, minimize human touch, and
optimize operational efficiency.

4. Improved Integration with DevOps and Continuous
Delivery Environments

As DevOps practices evolve, the need for real-time
performance analysis across the software development life
cycle (SDLC) will become more pronounced. Integrated
observability platforms will be at the center of ensuring
application performance is tested thoroughly from
development to production.

Forecast: In the coming days, AppDynamics and
ThousandEyes will become increasingly integrated in CI/CD
(Continuous Integration/Continuous Delivery) pipelines to
give real-time performance feedback throughout
development and release. This will allow development teams
to detect and repair performance bottlenecks earlier in the
development lifecycle, enabling the speed and quality of
releases. Automated testing and optimization for performance
will increasingly be part of the CI/CD process.

5. Cloud Cost Management Evolution with Observability

The research indicated that integrated observability solutions
can enable organizations to optimize their use of cloud
resources, leading to substantial cost savings. With cloud
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expenditure continuing to increase, companies will
increasingly seek solutions to contain and cut these costs.

Forecast: Future observability tools will have more advanced
cost management features, such as real-time optimization of
cloud resource utilization, intelligent cost forecasting, and
self-service cost recommendations. By integrating cost
management functions into performance monitoring tools,
organizations will be in a position to maintain their cloud
usage at a cost-effective level while maintaining optimal
performance and service uptime.

6. Enhanced Security and Compliance Monitoring

As the complexity of multi-cloud environments increases, the
need for security and compliance will continue to be front and
center for organizations. Native observability solutions are
now enhancing security monitoring by correlating network
and application telemetry to identify threats more effectively.

Forecast: With increasing regulatory requirements and the
evolving threat landscape, observability tools will
increasingly be used in conjunction with SIEM systems to
monitor compliance in real-time. Future observability
platforms will also offer features that automatically maintain
organizations in compliance with regulatory requirements of
the industry through the generation of audit logs, risk
assessment, and real-time actionable security alerts. These
will maintain organizations compliant and secure at all times,
thus eradicating data breach risks and the resulting penalties.

7. Monitoring of Multi-Cloud Ecosystem Expansion

As multi-cloud environments become increasingly common,
organizations will require more sophisticated observability
solutions to understand the complexity of these environments.
Now, solutions like AppDynamics and ThousandEyes
provide insight into cloud platforms like AWS, Azure, and
Google Cloud; however, the future of observability will
require closer integration with more cloud ecosystems and
hybrid environments.

Projection: Future growth in observability solutions will
enhance the provision of end-to-end visibility in hybrid and
edge computing environments. Organizations will need
solutions that can monitor not only major cloud service
providers but also private clouds, edge devices, and Internet
of Things (loT) networks, thereby providing end-to-end
visibility across their entire infrastructure. This will enable
organizations to effectively manage complicated hybrid
environments and have consistent performance monitoring
and security across all endpoints.

8. Growth of Cloud-Native Observability Solutions

The rise of microservices, containers, and serverless
computing has triggered the emergence of cloud-native
technologies as norms for cloud deployments in current
times. Cloud-native platforms will essentially define the
future of observability.

Future developments suggest that observability platforms
will further mature to support cloud-native technologies such
as Kubernetes, Docker, and serverless. For example,
AppDynamics and ThousandEyes will probably increase
their ability to monitor microservices architecture and also
provide end-to-end visibility into the performance of
containerized applications. With increasingly complex cloud-
native environments, these technologies will enable
organizations to effectively manage complex distributed
systems, thus enabling them to effectively monitor,
troubleshoot, and optimize performance at scale.

9. Ongoing improvement of User Experience (UX) and
service quality

The research discovered that observability tools combined
significantly enhanced user experience (UX) by minimizing
load times, improving application response times, and
minimizing errors. As user experience continues to be a
primary competitive edge, the future of observability will
remain focused on delivering high-quality service and
improved UX.

Prediction: Future observability solutions will keep
improving UX by adding features such as real-time
monitoring of user experience, customized insights, and
smart UX optimization. With deeper insights into user
behavior and pinpointing performance issues that affect
customer satisfaction, organizations will be able to maximize
their services such that customers have the best experience at
all times.

The future of wunified observability for multi-cloud
deployments is bright, with tremendous enhancements
expected in AI/ML integration, real-time automation,
security, cloud cost management, and cloud-native
observability solutions. As organizations increasingly adopt
advanced multi-cloud strategies, demand for integrated and
intelligent observability will pick up speed. The creation of
observability platforms will enable businesses to effectively
manage and optimize their cloud infrastructures, providing
them with enhanced performance, lower costs, and enhanced
security. Ultimately, the future of observability will enable
organizations to remain one step ahead of emerging
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challenges and provide better customer experiences while
maximizing the value of their cloud investments.

POTENTIAL CONFLICTS OF INTEREST

Although this multi-cloud deployments combined
observability research provides useful insights into the
integration of AppDynamics and ThousandEyes, there is a
requirement to recognize and resolve any conflicts of interest
that could occur in the research setting. The conflicts of
interest could potentially affect the study design, conduct, or
interpretation of the study findings. The key potential
conflicts of interest are as follows:

1. Financial Relationship with Instrument Suppliers

Considering AppDynamics and ThousandEyes are core tools
being treated under this research, there is a risk of financial
conflict of interest if the researchers or the parties involved
have direct affiliations with such tool vendors. Such
affiliations can take the form of sponsorships, partnerships, or
any type of financial reward for endorsing or recommending
their products. Such affiliations can affect the objectivity of
the findings, particularly in relation to the evaluation of the
tools.

Mitigation: To offset this risk, the study must provide
maximum transparency on any financial affiliations with
AppDynamics, ThousandEyes, or any associated
organizations. In the event of any conflict of interest, the
study design must provide independent appraisals or third-
party reviews to authenticate the findings.

2. Sponsorship and Research Funding

If the study is sponsored by stakeholders who stand to gain
from the mass adoption of AppDynamics, ThousandEyes, or
other observability tools, issues regarding the potential bias
of the study result may arise. For example, if the sponsor is a
vendor of these tools or their competitors, it may lead to the
perception of biased results towards such solutions.

Mitigation: To avoid this potential conflict of interest, the
study must reveal all sources of funding and any relationship
with firms conducting the research. Independent peer review
and third-party audit of the methodology and data collection
would also be beneficial in adding credibility and objectivity
to the study.

3. Personal Bias of Investigators or Associated Parties

The researchers or their collaborators may have individual
interests or preferences with companies that are using
AppDynamics and ThousandEyes, and other competitive

observability tools. These situations may lead to unconscious
prejudice towards the tools under study or inadequate
representation of other competitive tools that provide
comparable functionalities.

Mitigation: Authors must disclose any personal or
professional affiliations with the instruments or organizations
involved with the study. Additionally, the study team must
design and analyze studies in a manner that minimizes bias,
possibly through the employment of independent researchers
or the use of external reviewers to check for findings.

4. Vendor Impact on Data Interpretation

If the information collected by the research is about
organizations that use AppDynamics and ThousandEyes,
then there could be concerns about the vendors' role in data
collection, interpretation, and presentation methods. For
instance, tool vendors can modify the data collection methods
or require some parameters to be included within the research.

Mitigation: To counteract this, the study needs to have strict
and unbiased data collection and analysis procedures. There
needs to be an independent verification process for data, and
it should be a requirement that interpretation of results should
be objective and not interest-based on the providers of the
tools.

5. Commercial Interests and Market Competition

Conflict of interest may arise as a result of the competitive
market for observability tools. In the event that a competitor
of AppDynamics or ThousandEyes is involved in the
research, either indirectly as a sponsor or directly as
participants, the results may inadvertently be biased by the
commercial interest in competing tools.

Mitigation: The study will seek to provide an even rating for
AppDynamics, ThousandEyes, and similar competitive
observability solutions. Independent comparisons and
unbiased examination of strengths and limitations of
individual tools will ensure that results are presented in a non-
commercial fashion.

6. Potential Implications for Future Research and
Industry Trends

The results of the research can impact industry practice and
provoke wider application of the combined observability
technique. If the researchers are with or have a financial stake
in firms that would gain most from such adoption, the
scenario could very well be a conflict of interest in their
proposal of these tools.
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Mitigation: Any possible impact that the results may have on
industry trends should be recognized, and the research should
strive to present its results in an objective and evidence-based
manner. The authors should also emphasize that their results
are informed by empirical evidence, rather than personal or
organizational agendas.

While there are natural conflicts of interest in research that
employs commercial instruments, the study can mitigate such
conflicts by encouraging openness, revealing affiliations and
sources of funding, and sticking to an objective and
independent research methodology in data gathering,
analysis, and interpretation. Through the use of such
protection measures, the study can provide valuable and
unbiased information on the AppDynamics and
ThousandEyes acquisition for end-to-end observability in
multi-cloud environments while minimizing any undue third-
party influence.
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