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Abstract- Software development has been redefined
from  monolithic systems to  microservice
architecture, which evolved to increase agility,
scalability, and resilience. However, this software
architecture paradigm introduces a novel class of
security issues organizations must solve to protect
their applications and data. By nature, microservices
consist of many small components decoupled from
one another, communicating through APIs, and so
inherently grow the attack surface. API
vulnerabilities, insecure container configuration,
and insufficient authentication mechanisms are
exposed threats to these distributed components and
inter-service communication risks. This paper
critically investigates the emerging security
challenges in  microservices applications by
examining the root causes and the real-world
implications of these vulnerabilities. Using case
studies, academic research, and exclusive insights
from the industry, the paper believes it can identify
and weigh the impact of key areas of concern to
organizations. Additionally, a multi-layered security
framework implementing APl rate limiting,
container runtime monitoring, service mesh, and
zero trust principles is proposed to overcome those
risks. This complete analysis demonstrates the
increasing significance of proactive security and that
the old conventional monolithic security practices
continuously fail to cater to the complexities of
microservices. The results are actionable
recommendations for practitioners and researchers
in building more resilient and secure microservices
applications. Overall, this research points to the
importance of continuous innovation and, more
importantly, collaboration in cybersecurity to
counter dynamic cyber threats stemming from new
software architectures.

Indexed Terms- Security of microservices, API

vulnerabilities, containerization security, inter-
service communication, and zero trust architecture.
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l. INTRODUCTION

1.1 Introduction to Microservices Architecture
Microservices architecture is embraced today, where
an application is developed for various small services.
These services implement lightweight service
standards such as REST to permit implementation and
third-party assimilation and can be developed,
deployed, and scaled in components. This architecture
opposes highly cohesive systems where everything is
tied in one piece of code.
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Figure 1: Microservice Architecture

Microservices have gained much acceptance of late
owing to benefits like greater reliability, flexibility in
scaling, and quicker deployment times, among others.
Microservices, now being extensively used by Netflix,
Amazon, Uber, etc., have boosted the technological
flexibility of leading companies in a great way.

1.2 Why security is important when working with
microservices

However, like any other concept, introducing
microservices architecture also has drawbacks and
provides new opportunities for hackers to attack an
application. Another disadvantage of the design of
microservices is the distribution, which enlarges the
attack surface due to independent services functioning
and communication over networks. These interactions,
API endpoints, and containers could be leveraged by

ICONIC RESEARCH AND ENGINEERING JOURNALS 461



© FEB 2024 | IRE Journals | Volume 7 Issue 8 | ISSN: 2456-8880

hackers for unauthorized access or, worse,
compromise data integrity or application availability.

Furthermore,  microservice  delivery  models
incorporating dynamic containerization and serverless
functions make the infrastructure more difficult to
secure. Lack of security prevents organizations from
protecting data, overlooking vital compliance
standards, and losing reputation.

1.3 Outline of the Study lii: Objectives and Scope of
the Study
This study aims to:

o Discover new security threats that have not yet
affected applications built with microservices.

o Review real-life situations to determine some risks
targeted within microservice structures.

e Suggest measures and guidelines on how to
minimize risks.

o Therefore, by achieving these objectives, the paper
aims to contribute to the existing literature on
microservices security and offer valuable lessons
for practitioners and researchers.

. LITERATURE REVIEW

The literature review is carried out to lay a historical
background in the development of software
architectures, a comparison of security risks in
Monolithic and microservices systems, and threats of
the growing cybersecurity landscape. This section
builds upon the prior research and industry findings to
establish background knowledge about the security
context of microservices applications.

2.1 Major Stages of the Software Architecture
Development

The designing paradigms have evolved recently;
architectural styles include monolithic, service-
oriented, and microservices architectures. Monolithic
structures have been popular for decades because of
their integrated elements, making it relatively easy to
build into a whole structure. However, their efficiency
dropped sharply with the onset of cloud computing
and the requirements for highly scalable and, more
often, microservices-based applications.
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Microservices architecture was developed in response
to all these, culminating in creating applications
subdivided into smaller, independently deployable
services. Even though this shift did help cover issues
such as agility and scalability, it did not exclude risks.
Some are decentralized operations and volatile
communication; others are huge external entities like

containers and orchestrations.

ASPECT MONOLITHI | MICROSERVICE
C S

Structure Single Modular,
codebase, independently
tightly coupled | deployable
components services

Scalability | Limited Elastic and
horizontal independent
scaling scaling per service

Deploymen | All-or-nothing | Continuous

t deployments integration  and
deployment
possible

Security Centralized, Decentralized,

simpler to | more attack
monitor surfaces

Failure Total system | Partial system

Impact outage impact, service-
specific

Table 1: Comparison of Monolithic and
Microservices Architectures

2.2 Security Factors: Monolithic vs. Microservices
Architecture

In monolithic systems, there is fixed security where a
system does not have multiple interfaces with the
external environment to oversee. Therefore, policies
and activities can be controlled and regulated easily.
However, this has the belt and braces effect of making
monolithic systems a centralized system — a weakness.
Once an attacker has compromised an application,
they use it as a backdoor to slip past the rest of the
application.

Microservices build security at the service level,
making overall management and monitoring more
challenging. Each microservice has its own data store,
APl endpoints, and communication protocols,
exposing the system to:
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e APIl-related risks: Any APl can become an
attacker's initial point of attack.

e Inconsistent security policies: Variations in service
implementation profiles can produce disparities.

e Complexity in monitoring: Distributed logs and
events add to the threat detection problem.

2.3 New Trends of Cybersecurity Threats

e API Security Concerns

API is the foundation of microservices since it is the
means of communication between the services. But
they have more and more often been chosen by
attackers. Gartner predicts that APIs will become the
most common type of attacks within three years.
Prevalent threats are broken access controls, injection
vulnerabilities, and data disclosure.

e Container Vulnerabilities

While containerization has made the desensitization of
microservices easy, it has also come with security
challenges. Originally from public registers, they often
contain outdated dependent libraries and disclose
private data in case of incorrect settings. Additional
layers, such as orchestration tools like Kubernetes,
create more comfort. Still, these tools have very high-
security measures that must be implemented to avoid
hackers accessing them.

¢ Authentication and Authorization: Pros & Cons &
their Challenges

Unlike some systems where the organizations are
single, and the authentication is centralized,
microservices employ distributed identity. These
decentralisations lead to a higher risk of dealing with
tokens incorrectly, non-uniform access rights, and
SSO-integration flaws.

e Inter--service Communications Risk

Inter-service communication brings risks like man-in-
the-middle (MITM) attacks, wiretaps, and transport
layer protocol risks. Thus, with automatic encryption
and traffic management solutions, Service meshes
aren’t mainstream.
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CHALLE | DESCRIPT | EXAMPL | MITIGA

NGE ION ES TION
API Exploitable | Injection, | Input
Security endpoints broken validatio

due to poor | authentica | n, OAuth
validation tion 2.0, API
gateways
Container | Misconfigu | Privilege | Regular
Vulnerabil | rations and | escalation | scanning,

ities outdated s data | runtime
images leakage monitori
ng
Authentic | Distributed | Token Centraliz
ation Gaps | and replay ed
inconsistent | attacks, identity,
identity weak zero-trust
managemen | RBAC architect
t implemen | ure
tation
Inter- Insecure MITM, TLS
Service communica | unencrypt | encryptio
Communi | tion ed n, service
cation between transport | meshes
services protocols

Table 2: Emerging Security Challenges in
Microservices

2.4 State-of-the-Art Studies

Scholars have come a long way as they work on
addressing some of the weak links of microservices.
For instance, research from Palo Alto Networks
showed that 80 percent of container-based systems
relied on images with easily identifiable weaknesses.
Another report from OWASP noted that API
mishandling is one of the most common attack vectors
across microservices environments.

However, the research still needs application
approaches to address diverse threats as they emerge.
However, the current state of the benchmarks and
guidance in microservices security requires the
development of significant frameworks incorporating
the best practices, threat detection, and automation
technologies.
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I.  METHODOLOGY

The approach used in this study aims to give a detailed
evaluation of the security threats in microservices
applications. Furthermore, the qualitative research
uses case analyses, scholarly articles, and industry
reports to determine patterns, risks, and preventive
measures. This part of the study describes the research
design, data collection, and analysis methods.

3.1 Research Methodology

For such a study, which deals with a structure as
intricate and dispersed as the one in the context of the
present research — microservices architecture — a
qualitative research design is considered suitable. This
approach makes it possible to drill down on the
specific security concerns that could manifest in the
complex world. To some extent, the study is
qualitative. It seeks to identify patterns of behaviors or
characteristics while giving practical
recommendations rather than providing support for
research hypotheses proposed at the beginning.

The study is organized around two primary objectives:

To evaluate the effectiveness of what has been
proposed in the literature in categorizing the emerging
security threats in microservices applications.

To present a concept of multiple-level insurance
against such threats, following both the industry
standards and the use of innovative technologies.
Thus, rather than choosing one or the other, this
research maintains both the theoretical and the
practical foci so that the results will have meaning for
those in academia and business.

3.2 Data Collection
Data was collected from three main sources to ensure
a holistic understanding of the topic:

3.2.1 Real-world Examples of Data Security
Compromise

Specific sources were provided from open-source
security breach scenarios regarding microservices.
Such examples are those of big enterprises, like
Capital One, that faced an APl misconfiguration attack
and many lesser-known attacks showcasing the
dangers of containers. The cases were explored to
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establish causation factors, entry points, and
outcomes.

3.2.2 Peer and Business Literature

An analysis of literature, including articles, white
papers, and industry reports with the recommendation
of peer-reviewed articles, enriched the exploration of
theoretical and practical guidelines for microservices
security. Journal articles regarding cybersecurity were
also used, as well as reports and publications of
organizations like OWASP and Gartner and expedited
information on technical tools such as Kubernetes and
Istio.

3.2.3  Expert Stakeholders” Opinions and
Recommendations

This also helped include the key opinion leaders’
views, such as blogs and webinars from cybersecurity
professionals recorded in this study. This perspective
gave it insights into other practices and
recommendations not normally found in library and
information science literature.

3.3 Analytical Framework

To draw a decisive conclusion about the collected
data, a structured analytical framework was designed;
this framework focuses on four critical dimensions of
microservices security:

API Security

The framework analyses typical weaknesses of APIs
like injection, broken ACs, and incoherent
authentication methods. Each of these vulnerabilities
is further assessed in terms of possible causes and
possible solutions.

Container Security

Container security is discussed, focusing on imagery
issues, improper configuration, and real-time threats.
Specific tools such as Docker Bench and Kubernetes
Security Posture Management (KSPM) are considered
when assessing the current practices in the set.

Accounts also exist for authentication and
authorization, both of which are useful.

Problems with distributed identity management and
access control are analyzed, focusing on the
tokenization process and RBAC approach. The study
also assesses emerging models, such as zero-trust
architecture, and their suitability in microservices.
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Inter-Service Communication

The framework covers specific issues on how the
services within and across services can achieve secure
communication through encryption, service discovery,
and traffic control measures. Particular focus is placed
on the service meshes already becoming prevalent
when solving problems in this area.

3.4 Validation and Reliability

To make the study results accurate, the researchers
consulted from one source to another to confirm the
findings. For instance, the vulnerabilities established
under the case studies were validated often with the
published case studies industry standards. Further,
recommendations were also checked against the
applicability of current security tools and frameworks
for their feasibility.

The product of the multi-source and multi-
dimensional approach increases the research’s
reliability since it eliminates primarily subjective bias
while combining academic study with practical
relevance. This work sets the methodological
framework of results and discussion sections through
which analysis coalesces to offer sound importance for
securing microservices applications.

IV. RESULTS

The work presented in this paper identifies several
aspects of security threats in microservices
applications. All the identified threats further stress the
importance of focused solutions covering how
microservices are distributed and highly dynamic. By
analyzing real-world cases, industry insights, and
academic research, this section highlights the four
major areas of concern: API vulnerabilities, methods
of container security, common and current gaps in
authentication, and issues with inter-service
communication. These findings form the basis for
evaluating the strengths and weaknesses of
microservices when implemented in the current
application development process.

4.1 API-Level Vulnerabilities

APIs are the only surface exposed to the external
world, and as such, they are the most utilized in
microservice architecture. Studying the data of
breaches, including the Capital One breach case, it is
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possible to state that in most cases, broken object-level
authorization, injection attacks, and excessive data
leakage are among the most common attack types.
Inadequate access controls, which ought to be applied
where needed, enable a malicious attacker to forge
API requests to get access to confidential data.

Additionally, their susceptibility to exploits grows
considerably when working with unauthenticated or
weakly authenticated APIs. API endpoints are always
dynamic in microservices, and this causes many
organizations, more often than not, to know what
endpoints are exposed. This work also reveals that
although API gateways reduce some risks due to
centralization of control, these are only comprehensive
if input validation, rate limiting, and end-to-end
encryption are implemented.

4.2 Marina Security Issues Arising From the
Containerization Process

Using containers has significantly enhanced
application packaging, which provides tremendous
flexibility and movability. However, their adoption
creates a new dimension of security issues altogether.
One of the most exploited areas is inside the container
orchestration platforms, including Kubernetes.
Containers are usually run with privileges they do not
require, making it easier for attackers to escalate
privileges to the host system. Further, container
images need to be updated, and many are pulled from
public repositories, bringing risk into the production
environment.

The study shows that the overall security at the
runtime is the biggest vulnerability that many
organizations possess. This means that with the help
of tools such as Falco and Aqua Security, improper
deployment and monitoring expose containers to
runtime threats such as gaining access and malicious
code injection. These risks are compounded by the
absence of proper logging and audit trails that greatly
slow down activities like searches after a system
breach.

4. In this paper, three specific authentication and
authorization gaps are identified:

One of the problems associated with microservices is
that since these services are often deployed
independently, the quality of authentication and
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authorization can vary greatly. Microservices do not
fit the mold of the monolith in which one layer of user
authentication is adequate. This complexity often
results in improper token validation and the expiry of
the session being reused.

OAuth 2.0 and token-based authentication are most
commonly used in microservices. Nonetheless, their
usage in Web 2.0 Interactive Web applications is
flawed when implemented improperly, leading to
replay attacks and token hijacking. Also, the research
found that RBAC mechanisms need to be properly
implemented to meet the organization's security
policy, and user privileges or dedicated services acting
on their behalf may perform unauthorized actions.
Accordingly, the study advocates adopting centralized
identity providers and multi-factor authentications to
fill these deficits.

4.4  Special
Communication

Challenges  of  Inter-Service

Information sharing is simultaneous to the efficiency
of microservices since the different services need to
communicate with each other, but the practice can be
a risk factor. Proxies trigger the issue of man-in-the-
middle (MITM) data interception, which makes
services dependent on lightweight protocols like
HTTP and gRPC vulnerable. Lack of communication
encryption between services is a key mistake seen in
many areas of operation.

The results reveal that use cases engaged with service
meshes, like Istio and Linkerd, are emerging as a
potential remedy to  buttress inter-service
communication. These tools, including traffic
encryption, mutual TLS authentication, and
observability, are standardized, showing the low
likelihood of a communication-based attack.
However, they are not intensively used due to the
cumbersome task of installation and configuration and
the resource requirements.

AREA PRIMARY IMPACT MITIGATION
VULNERABILITIES STRATEGIES
API Security Injection attacks, broken | Data breaches, | Input  validation, API

access controls, data

unauthorized access

gateways, encryption

exposure

Container Security Misconfigurations, Host compromise, | Image scanning, runtime
outdated images, runtime | malware injection monitoring
vulnerabilities

Authentication Gaps Token replay, improper | Unauthorized actions, | Centralized identity, multi-
RBAC implementation session hijacking factor auth

Communication Risks Unencrypted Data interception, service | TLS encryption, service
communication, MITM | disruption meshes
attacks

Table 3: Summary of Security Challenges in Microservices

AP
Gateway !
() sewee B .
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Figure 2: Microservices Security Threat Map
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4.5 Synthesis of Findings

The implemented solutions the results show that the
security  problems within  microservices are
interdependent. Flaws in one component threaten the
general security of other aspects, thus underlining that
security is a wholesale affair. Therefore, owing to
pattern and cause identification, this paper forms the
basis for the prescribed seven-level security model,
discussed in the following sections. These results
reveal the importance of constant monitoring and,
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more so, employing advanced security technologies to
secure microservices applications properly.

V. DISCUSSION

The discussion affords a more detailed consideration
of the results, whereby the comparison with
monolithic systems extends beyond the predictable
assertion that microservices pose security risks and the
examination of possible ways forward to assess their
effectiveness in mitigating the threats revealed. Thus,
it highlights the need for practical solutions based on
the features of the microservices architecture, focusing
on the dynamics and decentralization of this approach.

Microservices architectures are completely different
from monolithic systems in terms of designs and
working methodology. Whereas monolithic systems
integrate the functionality of all these facilities into a
single code base, microservices spread them into
separate individual services. Inevitably, there is a rise
in the attack surface since each service is effectively
its point of exposure. For example, APIs are used as
inter-service communication in  microservices
architectures and are concurrently some of the most
attractive targets for attackers. Unlike other systems
that have internal communication within the system,
microservices use APIs to facilitate interactions
between the service and other parties. This reliance
aggravates injection attacks, broken access controls,
and data exposure, problems that did not occur or were
less so in a monolithic architecture. The increased
number of distributed components one must monitor
and manage to introduce consistent and robust security
policies and mechanisms poses other challenges.

Microservices  deployment relies heavily on
containerization, which comes with its risks. While
containers give flexibility and success in the
organization, they pose a significant threat to security
if not well handled. The study confirms that even
today’s organizations make unconscious mistakes,
such as pulling antiquated or insecure container
images or obtaining them from public repositories.
Runtime threats present another major challenge to
operations Management during the disaster recovery
process. For instance, the attackers can take advantage
of the available opportunities in the container, such as
gaining privileges to the host system. The container is
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relatively lighter than a full-fledged Virtual Machine
structure, so namespace and privilege escalation
attacks are possible in the environment. Furthermore,
the orchestration systems, which include containers
like Kubernetes and related versions and types, add to
the complications for proper policies and monitoring
for secure use.

Both authentication and authorization pose significant
issues in microservices setup. Unlike building
monolithic systems that provide identity and access
management, microservices need decentralized user
and service authentication approaches. This
decentralization leads to variations in the
implementation of plans, creating a gap that the
attackers will fully utilize. The works reveal that,
despite token-based authentication being widely
adopted, it is configured insecurely and is
objectionable to exposure to threats such as token
replay and token hijack. Implementations of
permission control, especially RBAC, which is
required to keep permission boundaries well-defined,
often need to be corrected or applied nonuniformly
across services. Identity providers need to be
centralized so that better models such as MFA and
Zero Trust can be adopted to achieve more reliability
in access control.

The last  concern  concerns  inter-service
communication, which presents specific security
issues for microservices. Some protocols include
HTTP and gRPC, where data communication is not
encrypted and is vulnerable to man-in-the-middle
(MITM) interception. Since information is passed
through APl calls and service boundaries are
transparent, microservice applications face external
communication more than a monolithic system where
internal communication is contained. The study
reveals that although solutions as service meshes exist
and offer solutions to issues such as encryption,
mTLS, and traffic management, they are not uniform.
These tools are not commonly used because they are
complicated and require the utilization of resources.
Thus, there needs to be more effort to achieve secure
inter-service communication.
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CONCLUSION

6.1 Summary of Findings

Microservices architecture, which transforms the
contemporary  system design paradigms, has
introduced many advantages based on flexibility,
modularity, and independence. These advantages
come, however, with huge security risks that need to
be resolved to benefit optimally from microservices.
Since microservices are distributed architectures,
application security is naturally amplified as a
challenge. Each service is a weak link, which adds to
the overall attack surface and creates multiple
opportunities for threat actors.

Based on this paper's results, several important
security issues related to microservices applications
will be outlined below, including API security,
container security, and communication between
microservices. Application interfaces are often
attacked because of weak or incorrect identity
verification measures, inadequate authorization, and
cousin-constrained and tested data validation
procedures.  Likewise, containerization as a
fundamental aspect of microservices presents
attendant risks like insecure images,
misconfigurations, and runtime threat profiles. In
addition, the communication linkage between the
services is normally in textual form, using unsecured
or improperly encrypted data transferring means,
which are very vulnerable if not properly protected.

The sectors have also been offered practical
interventions, such as developing a proactive
multisectoral security approach coupled with timely
and efficient implementation of security measures like
paramount API security, containerization, and reliable
monitoring and anomaly detection. Mitigating these
specific risks can thus improve the security situation
in microservices systems.

6.2 This paper has the following implications for
practitioners and researchers:

To the practitioners of the studies area, the conclusions
of this research point out that only a heterogeneous,
integrated security system can be used. Hence, while
the application of a single security measure could have
sufficed in a complex monolith architecture, in the
current sophisticated microservices, a company needs
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to set up the adoption of all preventive, detective, and
corrective controls. This encompasses the use of
highly secured API protocols, the practices of
container implementations, and the secure protocol of
service-to-service communications. Further,
practitioners should apply security continuously from
the development phase with DevSecOps involvement
and incorporation into the software development life
cycle.

From the perspective of academic research, the
continuous development of microservices architecture
has significant occurrences. Innovative security
detection and handling strategies are required owing to
the evolving characteristics of threats in
microservices. More pilot studies are suggested for
future work on the efficiency of using new Al-based
approaches to real-time alarm generation, which is
necessary for improving understanding of the
application possibilities in microservices scenarios. In
addition, the increased popularity of decentralization
technologies, including blockchain, also deserves
further consideration for its ability to ensure secure
microservices communication. These concerns are
linked to blockchain’s two inherent properties,
decentralization and immutability, which could
provide new approaches for notifying and protecting
service exchanges.

Finally, the term Zero Trust Architecture (ZTA) has
come forward and is considered effective in providing
security for distributed environments such as
microservices. ZTA assumes that no entity, local or
remote to the network, should be relied on by default.
A zero-trust approach may also be useful for
defending microservices from many threats and must
be enacted within them. However, researchers should
more critically assess the role and efficiency of ZTA
in microservices environments and its capability to
protect data leakage and lateral movement in case of a
breach.

6.3 Suggestions for Further Studies

Building on the findings and implications discussed,
several areas of future research present exciting
opportunities to advance security within microservices
environments:
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Leveraging Al and Machine Learning for Real-Time
Anomaly Detection:

When the microservices systems become as large and
complex as they are today, more than conventional
ways of monitoring security can be required to identify
enhanced threats. It is possible to use Al and machine
learning to process data related to the operation of
microservices in real time to reveal indicators of
compromise (10Cs). Further studies can be conducted
concerning the defenses that are novel and inherently
integrated microservices Al-based threat detection,
which can improve its capability of response to new
attack patterns.

The Role of Blockchain in Securing Microservices
Communication:

Microservices architecture has higher communication
requirements;  thus, incorporating  blockchain
technology based on a decentralized and non-
tampering approach to data exchange seems like a
good idea. Microservices could be studied in terms of
how they could use blockchain as a reference for the
usage of blockchain to ensure the integrity and
accountability of interaction logs. This significant
feature could occur in affirming interaction honesty
protection against man-in-the-middle attacks in
averagely disseminated scenarios.

Evaluating the Effectiveness of  Zero-Trust
Architectures in Distributed Systems:

Zero-trust architecture, including microservices, has
become a promising solution to protect distributed
systems. In this case, all the incoming and generated
requests by the system and external users are
considered to originate from a suspicious Source.
Future works can focus on understanding how ZTA is
applied and how well it works in microservices
concerning issues of improvement and disadvantage.
This also comprises an analysis of how ZTA fits the
existing solution space, including API gateway,
identity, and Service meshes.

Automation of Security in DevSecOps for
Microservices:

One of the topics that deserves further consideration is
the utilization of DevSecOps security automation
frameworks in microservices application pipelines. As
the size and sheer number of microservices ramp up,
the kinds of tooling necessary for vulnerability
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scanning, compliance checking, and security assertion
will become all the more critical. Research might be
directed to efficiently automating security in the
microservices architecture so that the working teams
can employ security detection and prevention instead
of relying on professionals.

Improving Container Security in Multi-cloud and
Hybrid Environments:

Microservices are usually implemented across
different clouds, enlarging the container security
problem. Future work can encompass how to close
containers in hybrid and multi-cloud settings,
including containerization proliferation, enforcing
security norms across cloud environments, and cross-
cloud service orchestration. Don’t get me wrong, [ am
not saying that you should use Kubernetes, but a
centralized approach to container security could
mitigate the issues related to the multi-cloud
implementation well.

Thus, despite some pros that microservices open to
developing new-generation applications, they raise
certain security-related issues that should be solved to
maintain applications secure and operate safely. For
this reason, this research presents insights regarding
these challenges with suggestions for minimizing the
related risks. The better the future of the field, the more
research is needed to improve the methods and
technologies to protect the microservices application
and strengthen the security of the delicate information
in the integrated tremendous world.
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