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InQ)duction to Cybersecurity
Penetration Testing
O

« Explore the critical role of
penetration testing in
safeguarding digital assets.
Learn how ethical hackers
methodically uncover
vulnerabilities to strengthen an
organization’s cybersecurity

_posture and prevent costly
data breaches.

. CyberSecPro R

CSPO10_W_H:
Trainer: Paresh Rathod, Laurea UAS, Finland

)



Understanding the
Cybersecurity Landscape

* The cybersecurity landscape is
complex and ever-evolving, with
new threats and vulnerabilities
emerging constantly. Enterprises
face a daunting challenge in
safeguarding their digital assets
from sophisticated cyber attacks.

T Penetration testing is a critical tool
- gl - for organizations to proactively
i < assess their security posture and
T g W | identify weaknesses before they can
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Defining Penetration Testing

- Penetration testing, also known as ethical hacking, is the practice of simulating cyber attacks to
assess an organization's security defenses.

- The goal is to systematically identify and exploit vulnerabilities in an organization's systems,
networks, and applications to evaluate their overall security posture.

- Penetration testers act as trusted, authorized adversaries to uncover weaknesses that could be
exploited by malicious actors, allowing organizations to strengthen their cybersecurity measures.
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Ethical Hacking Principles

CSPO10_W_H:

Authorized Access

Penetration testers work with explicit
permission and authorization from the
organization being tested, ensuring they stay
within legal and ethical boundaries.

Full Disclosure

Penetration testers provide comprehensive,
transparent reporting on the vulnerabilities
discovered and the steps taken to exploit
them.

Trainer: Paresh Rathod, Laurea UAS, Finland

Minimizing Harm

Ethical hackers prioritize minimizing any
potential disruption or damage to the target
systems during the testing process.

Continuous Improvement

Ethical hacking is an iterative process, with
the goal of continuously enhancing an
organization's security posture over time.
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Types of Penetration
Testing

- Network Penetration Testing: Assessing the security of an organization's
internal and external network infrastructure, including servers, firewalls, and

wireless networks.

- Web Application Penetration Testing: Identifying vulnerabilities in web-
based applications, such as SQL injection, cross-site scripting (XSS), and

other OWASP Top 10 threats.

- Mobile Application Penetration Testing: Evaluating the security of mobile
apps and their interactions with backend systems, focusing on data leakage,

insecure authentication, and other mobile-specific vulnerabilities.
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Reconnaissance and Information Gathering

1 Open-Source Intelligence (OSINT)
Gather publicly available information about the target

L

organization from websites, social media, and other online

sources to build a comprehensive understanding of their

systems, infrastructure, and potential vulnerabilities.
2 Network and Port Scanning
Conduct in-depth scans of the target's network and systems to

iIdentify active hosts, open ports, and potentially vulnerable
services, laying the groundwork for the next stages of the

penetration test.
3 Vulnerability Identification
Leverage specialized tools and threat intelligence to

systematically identify known vulnerabilities, misconfigurations,

and weaknesses in the target's systems and applications that

could be exploited during the penetration test.
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Vulnerability Identification and

Analysis

Systematic
Approach

Penetration testers follow
a structured methodology
to systematically identify
vulnerabilities in the
target's systems, networks,
and applications. This
includes the use of
specialized tools and
techniques to uncover
weaknesses.

CSPO10_W_H:
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Vulnerability
Scanning

Automated vulnerability
scanning tools are used
to scan the target
environment for known
vulnerabilities,
misconfigurations, and
potential entry points
that could be exploited
by attackers.

Manual
Verification

Penetration testers also
manually verify and
validate the identified
vulnerabilities, ensuring
the accuracy of the
findings and gaining a
deeper understanding
of the potential impact
and exploitability.

Risk Assessment

Once vulnerabilities are
identified, the
penetration testers
assess the risk they
pose to the
organization,
considering factors such
as the likelihood of
exploitation and the
potential impact of a

successful attack.
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Exploitation Techniques

XL

Vulnerability
Exploitation

Leverage identified
vulnerabilities to gain
unauthorized access
to target systems,
networks, or
applications.
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Exploit
Development

Develop custom
exploit code to
automate the
exploitation of
discovered
vulnerabilities for
deeper access.

a

Privilege
Escalation

Elevate user
privileges to gain
higher levels of
access and control
within the target
environment.

()

Maintaining
Access

Implement backdoors
and other techniques
to maintain long-term
access to the
compromised
systems.

o (SIS




Privilege Escalation Strategies

System Vulnerabilities
Exploit software bugs and misconfigurations to gain elevated

1
access.
Credential Harvesting
2 Obtain admin credentials through phishing,
keylogging, or other means.
Service Hijacking
3 Leverage misconfigured services to run

commands with higher privileges.

Privilege escalation is a critical step in penetration testing, allowing the ethical hacker to gain elevated access and control over
the target system. By systematically identifying and exploiting vulnerabilities, acquiring high-level credentials, and hijacking

privileged services, the penetration tester can progress deeper into the network and access sensitive resources.

CSP010_W_H: —
Trainer: Paresh Rathod, Laurea UAS, Finland . - @




CSPO10_W_H:

Privilege Escalation

Utilize the elevated access
gained through privilege
escalation techniques to
move laterally across the
target network.

Trainer: Paresh Rathod, Laurea UAS, Finland

Leveraging Trust
Relationships

Exploit trusted connections
between systems and
accounts to gain access to
additional resources and
data.

Lateral Movement and Persistence

Establishing
Persistence

Implement backdoors,
scheduled tasks, and other
mechanisms to maintain
long-term access to the
compromised systems.
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Maintaining Access

CSPO10_W_H:

Persistence Mechanisms

Implement backdoors, scheduled tasks,
and other techniques to maintain long-
term access to the compromised systems,
even after the initial exploitation.

Obfuscation and Stealth

Use techniques like process hollowing,
code injection, and file-less malware to
blend in with normal system activity and
avoid triggering security alerts.

Trainer: Paresh Rathod, Laurea UAS, Finland

and Covering Tracks

Covering Traces

Carefully erase logs, delete browser
histories, and remove other evidence of
the penetration testing activities to avoid
detection by security teams.

Exfiltration and Data Theft

Securely extract sensitive data from the
target environment, leveraging encryption
and other methods to avoid detection
during the data transfer process.

0o (SISO




Reporting and Documentation

The final phase of the penetration testing process involves comprehensive reporting and thorough documentation. Penetration testers meticulously

document their activities, findings, and recommendations to provide a clear understanding of the organization's security posture.

Report Components Detailed descriptions of the testing methodology, vulnerabilities

discovered, and the potential impact on the organization.

Vulnerability Details In-depth analysis of each vulnerability, including the risk level,

steps to reproduce the issue, and suggestions for remediation.

Remediation Guidance Prioritized recommendations for addressing the identified

vulnerabilities and strengthening the organization's overall security.

Executive Summary A high-level overview of the penetration testing engagement,
highlighting the key findings and recommendations for executive-

level stakeholders.
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Vulnerability Assessment vs. Penetration Testing

Vulnerability assessment and penetration testing are both
essential components of a comprehensive cybersecurity

strategy, but they serve distinct purposes.

Vulnerability assessment focuses on identifying and

cataloging potential weaknesses in an organization's systems, | 2 > . " o ¢ "i:;i:’:;"’"ﬂ:
networks, and applications. It provides a comprehensive O \ :' ..fﬂ:;:f'.ﬂﬁf ‘ ):
overview of the security posture. : - > '.J-/ B Testing

By, S
Penetration testing, on the other hand, involves actively "f‘ T3 T e 0 ==
exploiting identified vulnerabilities to assess the real-world [2 |

impact and risk they pose to the organization. It simulates the

tactics and techniques of a malicious attacker.
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Penetration Testing Methodologies

Planning
1 . —
Define scope, objectives, and rules of engagement.
Information Gathering
2 Conduct reconnaissance and discover system vulnerabilities.
Exploitation
Leverage identified vulnerabilities to gain access and control.
Post-Exploitation
4 Maintain access, escalate privileges, and exfiltrate data.

Penetration testing methodologies follow a structured approach to assess an organization's security posture. This includes careful planning,
comprehensive information gathering, targeted exploitation of vulnerabilities, and post-exploitation activities to evaluate the real-world

impact of potential attacks.
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Penetration Testing Lifecycle

Planning
Establish clear goals, scope, and rules of
engagement for the penetration test.

Vulnerability Assessment
Systematically scan and analyze the target
systems to uncover security weaknesses.

Post-Exploitation

Maintain persistent access, escalate
privileges, and explore the compromised
network for sensitive information.

CSPO10_W_H:
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Information Gathering

Conduct reconnaissance to gather
intelligence about the target environment
and identify potential vulnerabilities.

Exploitation

Leverage discovered vulnerabilities to gain
unauthorized access and control over the
target systems.

Reporting

Thoroughly document the entire
penetration testing process and provide
detailed findings and recommendations.



Tools and Techniques for Penetration Testing

LS = ~ (& =

=N o SE

_ |
Kali Linux Metasploit Burp Suite Wireshark
A popular Linux distribution A flexible and widely-used A comprehensive web A network protocol
designed specifically for penetration testing application security analyzer that enables
penetration testing, framework that simplifies testing suite that allows penetration testers to
providing a comprehensive the process of identifying, penetration testers to capture, inspect, and
suite of tools for network exploiting, and reporting intercept, analyze, and analyze network traffic,
scanning, vulnerability on security vulnerabilities manipulate web traffic to helping to identify security
analysis, and exploit within target systems. identify and exploit vulnerabilities and
development. vulnerabilities. understand network

behavior.
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Network Penetration Testing

Network penetration testing is a crucial component of comprehensive cybersecurity
assessments. It involves systematically probing and exploiting vulnerabilities within an

organization's network infrastructure to identify potential entry points for malicious actors.
30+

20 -

10 4

1 1 |
Firewall Vulnerabilities Misconfigured Ports Outdated Software

Initial Assessment ™ post-Remediation

The chart illustrates the reduction in network vulnerabilities after the organization implemented the recommendations

from the network penetration test. By addressing firewall weaknesses, misconfigured ports, and outdated software, the

security posture of the network has been significantly improved.
yP g yimp .CybarSech @@@@
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Web Application
Penetration Testing

i

Penetration testing of web applications is essential to

i

EF

I | L\
Vel
L:‘F‘ .

uncover vulnerabilities that could be exploited by e

in

i

malicious actors. Testers use advanced techniques to

identify and exploit flaws in web application architecture,

authentication, authorization, and input validation.

By simulating real-world attacks, penetration testers can
assess the true risk and impact of web application
vulnerabilities, enabling organizations to prioritize
remediation efforts and strengthen their overall security
posture.
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Mobile Application Penetration Testing

_

App
Vulnerabilities

|ldentify security flaws
in mobile app code,
data storage, and
communication
protocols that could
be exploited by
attackers.

CSPO10_W_H:
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Authentication
Bypass

Test for weak
authentication
mechanisms that
allow unauthorized
access to sensitive
app features and
data.

N

ﬁ

Data Leakage

Uncover sensitive
information, such as
credentials and
personal data, that
could be exposed by
the mobile app.

©

Location Tracking

Assess the app's
geolocation
capabilities and
identify potential
privacy risks or
misuse of location
data.
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Cloud Infrastructure Penetration Testing

Penetration testing of cloud infrastructure is crucial to identify vulnerabilities and validate the security of an organization's cloud-based assets. Testers employ a range of

techniques to assess the security of cloud services, virtual machines, containers, and related cloud-native technologies.

Cloud Configuration Auditing

Penetration testers review cloud
configurations to identify
misconfigurations, overly
permissive access controls, and
other weaknesses that could be

exploited by attackers.

CSPO10_W_H:
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API Security Testing

Testers scrutinize the security of
cloud-based APIs, evaluating
authentication, authorization, and
input validation to uncover
vulnerabilities that could lead to
data breaches or system

compromises.

Container Security

Assessments

Penetration testing of
containerized environments,
including Docker and Kubernetes,
helps identify potential
vulnerabilities in container
images, runtime configurations,

and orchestration frameworks.

Cloud Identity and Access

Management

Testers assess the security of
cloud-based identity and access
management (IAM) systems,
evaluating user privileges, role-
based access controls, and

privilege escalation pathways.

0o (SISO




Social Engineering Attacks

- Phishing: Malicious emails or messages designed to trick users into revealing sensitive

information or taking harmful actions.

- Pretexting: Creating a fabricated scenario to manipulate the target into divulging confidential
data or granting unauthorized access.

- Baiting: Leaving malware-infected physical media (like USB drives) in a public place, enticing the

target to insert it into their device.

CSP010_W_H: CyberSec —
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Incident Response and Remediation

Preparation

1 Develop an incident response plan and train personnel.

Detection and Analysis

2 Identify the incident, assess the impact, and gather evidence.
Containment and Eradication
3 Limit the damage, remove the threat, and restore normal operations.
Recovery and Lessons Learned
4 Restore data, systems, and services, and document findings

to improve future response.

Effective incident response and remediation are crucial for minimizing the impact of security breaches and ensuring the
organization's resilience. This structured approach encompasses preparing for incidents, swiftly detecting and analyzing them,

containing the damage, and ultimately recovering while learning from the experience. @ cybersecero @




Regulatory Compliance and Penetration
Testing

Penetration testing plays a crucial role in ensuring regulatory compliance. Organizations must adhere
to industry-specific standards and regulations, such as PCI-DSS, HIPAA, and GDPR, which mandate
regular security assessments to identify and mitigate vulnerabilities.

Penetration testing helps organizations demonstrate compliance by providing evidence of their
security measures and the effectiveness of their risk management strategies. The detailed reports
generated from these tests serve as documentation for regulatory bodies and auditors.

CSP010_W_H: —
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Penetration Testing Best Practices

Clearly Define Scope Leverage Ethical Hacking

Establish the boundaries, assets, and Employ the same techniques and tools used

objectives to ensure the penetration test by real-world attackers to uncover

aligns with organizational needs. vulnerabilities.

Prioritize Vulnerabilities Maintain Professionalism

Focus on the most critical issues that pose Conduct the assessment ethically, legally,

the highest risk to the organization. and without causing unintended harm or
disruption.

CSP010_W_H: —
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Penetration Testing Certifications and
Qualifications

$50K

Average Salary

Penetration testers with the
right certifications can
command high salaries in the
cybersecurity job market.

CSPO10_W_H:
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100+

Certification Options

A wide range of vendor-neutral
and vendor-specific
certifications are available for
penetration testing
professionals.

807%

Hiring Priority

Employers often prioritize
candidates with recognized
penetration testing
certifications and
qualifications.

oo (SISO




Penetration Testing as a Service (PTaa$S)

PTaaS is an emerging model where organizations
outsource their penetration testing needs to
specialized cybersecurity providers. This approach
offers numerous advantages, including access to
expert testers, scalable resources, and continuous

security monitoring.

il

f
|
I

PTaaS streamlines the penetration testing process, f
providing organizations with comprehensive ——
security assessments and recommendations

tailored to their unique requirements, all while
minimizing the burden on internal IT teams.
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Penetration Testing for Small and
Medium Businesses

Small and medium-sized businesses (SMBs) often face unique cybersecurity challenges due to limited
resources and expertise. Penetration testing can provide these organizations with a cost-effective way
to identify and address vulnerabilities, protecting their sensitive data and critical systems.

- Tailored Assessments: Penetration testing for SMBs can be customized to focus on the specific
risks and attack vectors relevant to their industry, size, and infrastructure.

- Practical Recommendations: Penetration test results provide SMBs with actionable guidance to
enhance their security posture, prioritizing the most impactful remediation steps.

- Compliance and Regulations: Penetration testing can help SMBs demonstrate compliance with
industry standards and regulations, such as HIPAA, PCI-DSS, and GDPR.

CSP010_W_H: —
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Penetration Testing for Enterprise
Organizations

Penetration testing is crucial for large enterprises with complex and dynamic IT infrastructures. These
organizations face heightened cybersecurity risks and must ensure the security of their vast networks,
critical applications, and sensitive data. Comprehensive penetration testing helps enterprise-level
clients identify vulnerabilities, validate security controls, and strengthen their overall security posture.

The bar chart highlights the number of vulnerabilities found and the associated remediation costs
across different business units within a large enterprise. This granular data allows the organization to
prioritize and allocate resources effectively to address the most critical security issues.

CSP010_W_H: CyberSec —
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Emerging Trends in Penetration Testing

Automation and AI-Driven Assessments
The rise of Al-powered tools that can autonomously scan for vulnerabilities and launch

attacks to identify weaknesses at scale, reducing the manual effort required for
penetration testing.

Simulated Ransomware Attacks
Penetration testers conducting realistic ransomware simulations to assess an

organization's ability to detect, respond, and recover from these devastating cyber
threats.

Cloud Infrastructure Testing
Increased focus on securing cloud environments through comprehensive penetration
testing of cloud-based applications, infrastructure, and services to uncover

misconfigurations and vulnerabilities.




The Future of Cybersecurity
Penetration Testing

Penetration testing will become increasingly automated and Al-driven,
leveraging machine learning and advanced analytics to identify and exploit
vulnerabilities at unprecedented speed and scale. Emerging technologies
like quantum computing and autonomous drones will revolutionize how

organizations assess and defend against evolving cyber threats.

Continuous, real-time monitoring and proactive threat hunting will be the

norm, with penetration testing seamlessly integrated into an organization's

security lifecycle. Ethical hackers will work alongside intelligent systems to
uncover hidden risks and validate the efficacy of security controls in

complex, dynamic IT environments.

CSPO10_W_H:
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Conclusion and Key Takeaways

1 Cybersecurity Remains a Top Priority

Penetration testing is a critical component of
a comprehensive cybersecurity strategy,
helping organizations stay ahead of evolving
threats and ensure the protection of their

valuable assets.

3 Compliance and Governance

Regular penetration testing helps
organizations demonstrate regulatory
compliance, mitigate risks, and maintain the

trust of customers and stakeholders.

Trainer: Paresh Rathod, Laurea UAS, Finland

Ethical Hacking is Essential

By employing the same tactics and
techniques as real-world attackers,
penetration testing enables organizations to
uncover vulnerabilities and strengthen their

security defenses.

Continuous Improvement

Ongoing penetration testing and remediation
efforts are vital for keeping pace with the
evolving cybersecurity landscape and

ensuring the long-term resilience of an

0o (SISO
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Please send all questions to trainers (and/or):
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