Network Security Testing
Title: Network Security Testing Guide: Essential Tools and Techniques
Decription: Learn how to use these tools to conduct network security assessments, detect vulnerabilities, and protect your network infrastructure from potential threats.

A classic pentest is a simulation of a cyber attack, or an authorized hacking of a system, as well as a simulation of data leaks. The purpose of such network security test is to identify vulnerabilities and check the security of the system. After testing, specialists record and analyze the system’s weaknesses and select ways to eliminate them. A pentest differs from a vulnerability assessment - one is about a real hack or leak, and the second is about theoretical calculations and possible protection.
What is vulnerability?
A vulnerability is some kind of weak point in a network security testing software, hardware, or security protocols. It can be caused by various reasons:
· programming errors;
· incorrect system or equipment configuration;
· outdated firmware;
· design flaws;
· human factor and so on.
Before a vulnerability is discovered, it only poses a potential threat. To exploit a vulnerability, an exploit is created - malicious code. After this, an exploit is used to attack the vulnerable system. Attackers can exploit the vulnerability until the consequences become noticeable.
A pentest differs from a vulnerability assessment - one is about a real hack or leak, and the second is about theoretical calculations and possible protection. 
	Network security testing
	Vulnerability Assessment

	carries out for a specific purpose, such as identifying vulnerable systems, hacking a specific system, or leaking data;
	carries out automatically;

	performes in real time and often manually;
	allows you to find known vulnerabilities and learn about potential risks;

	takes a long time - from one day to several weeks;
	takes several minutes or hours;

	it is expensive.
	It is inexpensive.


Penetration network security test is carried out by pentesters - cybersecurity specialists.
If the pentester is a full-time employee, then he knows more about the system, but cannot use this knowledge during testing. A third-party specialist does not know all the details of the system, but can find weaknesses that are not obvious to company employees. Therefore, for the purity of the experiment, third-party pentesters are often involved.
In short, if vulnerability is something theoretical, then pentesting is practice. The result of a pentest is penetration into the system and some actions. And with the help of these network security tests, you can identify zero-day vulnerabilities - the most dangerous in IT.
Who is a pentester and what should he know?
At the moment, the word hacker has a negative connotation. Therefore, the term pentester has become commonly used.
A pentester is an engineer/programmer who, on a contractual basis with the owner, searches for and exploits information system vulnerabilities in order to further improve the quality and security of the information system.
In addition to knowledge directly in network security test information systems, a pentester must have knowledge in the field of law, as well as observe the environmental friendliness of his actions (ethics). In particular, the specialist must understand how to formalize his work (agreement/act, etc.), and also have the skill of preparing a report on the work performed.
What types of network security testing are there?
Pentesters can be external or internal. Let's figure out how they differ.
	Internal pentester
	External pentester

	Works within the team as a full-time employee. 
	The company hires him for a project. 

	Understands the company's internal systems, processes and technologies. Knows what internal policies and security rules are. 
	His strength lies in his knowledge of popular and unconventional methods that hackers use to attack from the outside. 

	There is full access to the company’s internal resources, information about the structure of systems, network architecture, and sometimes source codes of programs. 
	Limited access. He is only given information that the attacker could obtain without internal support. Does not have a complete understanding of the internal mechanisms of the company.



A comprehensive security system requires both specialists, so there is no problem choosing between these two areas. An internal expert understands the specifics of the company, while an external expert can notice non-obvious problems that are not visible from the inside.
There is evidence that 98% of cyber attacks are based on social engineering. Information security at the personnel level often depends on people's awareness of digital hygiene. Opening attachments from spam emails, clicking on dubious links, and storing your login and password on a piece of paper near your work computer are all weak points from a social engineering point of view.
Application network security test identifies vulnerabilities in applications and associated systems:
· web applications;
· Web sites;
· mobile applications;
· Internet of Things applications;
· cloud applications;
· programming interfaces (API);
· database;
· components such as plugins, as well as scriptlets and applets, which are pieces of code that run on a page or application.
Application testing often begins with checking against OWASP Top-10. This is a list of the most common and critical vulnerabilities in web applications from the international non-profit organization OWASP (Open Web Application Security Project).
Common web application vulnerabilities include the possibility of malicious code injection, misconfigurations, and authentication failures. If pentesters discover a vulnerability, they try to exploit it to gain unauthorized access to the application and its systems.
A physical network security penetration testing is performed to detect vulnerabilities and problems in physical infrastructure elements such as electronic locks, CCTV cameras and sensors.
Movies often show how attackers create a duplicate of someone’s badge and use it to enter closed rooms, such as server rooms. Physical penetration testing just checks the feasibility of such an operation.
Client-side penetration testing helps identify weaknesses or security flaws in the software used by employees. Vulnerable programs may include email clients, browsers, office applications, and even graphic editors.
This testing can identify specific attacks, such as form hijacking, HTML injection, and malware infections.
Wireless penetration testing is carried out to check the connections between all devices that are connected to the corporate Wi-Fi. These can be smartphones, laptops, tablets and Internet of Things devices.
Attacks by companies via Wi-Fi are quite common due to the many threats to wireless networks - from unauthorized access points to weak encryption algorithms.
Main pentest methods
There are three main types of penetration testing: external, or black box, internal, or white box, and mixed - “gray box”.
Black Box
The specialist analyzes the company as if he were an attacker who wants to penetrate its systems via the Internet. It examines weaknesses in infrastructure components that are connected to the Internet. For example, vulnerabilities in input forms on websites, servers, office equipment connected to Wi-Fi.
White Box
A specialist receives information about the company not just as an employee, but rather as an administrator with access to all systems. It examines how secure internal systems and databases are, and whether it is easy to access sensitive information. This method helps to thoroughly check all internal resources and data protection from employees with different levels of access to them.
Gray Box
A pentester knows how the company’s infrastructure is structured and plans attacks on resources or employees known to him. For example, it uses phishing emails, calls, or even personal communication. He scatters flash drives with malicious files in the office, gets a job as an intern, and gains physical access to the local network under the guise of a CCTV camera installer.
Penetration network security testing tools
Pentest tools help solve specific problems or conduct a comprehensive pentest of a website or application. Let's look at the main ones.
	What is it needed for?
	An example

	Programs for comprehensive testing 
	 Kali Linux is an operating system for penetration testing and security testing of computer systems. It has many tools pre-installed and configured. For example, for network scanning, web application testing, wireless network analysis. Testers do not need to search, download and install each test network security tool separately. 

	Scan networks - identify active devices on the network, analyze open ports, collect data about the network infrastructure and user actions. 
	Nmap, Wireshark 

	Collect information about the domain, its owner, IP and hosting, availability of the server the site accesses. 
	Whois-service, dnsrecon, dig, nslookup 

	Analyze the security of web and mobile applications, detect vulnerabilities, work with HTTP and HTTPS protocols. 
	Burp Suite, OWASP Zap, OpenVAS, Nexpose, Vega, QARK 

	Search and recover user passwords. 
	John The Ripper, Hydra, Hashcat, Net-Creds (included in Kali Linux) 

	Create and carry out attacks on the network, analyze the security of network devices. 
	Metasploit (included in Kali Linux), Cobalt Strike (for attacks on systems that are regularly updated and checked for vulnerabilities)

	Conduct attacks related to the manipulation of people: sending phishing emails, creating social engineering schemes. 
	Frameworks Social-Engineer Toolkit (can be connected to Kali Linux), GoPhish 

	Tools for testing wireless network security, cracking Wi-Fi passwords. 
	Aircrack-ng, Kismet 


	Application penetration testing tools: code injection attacks, database security testing. 
	SQLMap helps test the vulnerability of a database to SQL injections - malicious queries that help gain access to the database without a password



To conduct a pentest, it is not enough to simply launch the tool and then download the test report. In real life, attack automation network security penetration testing tools can fail: stop working or simply not be suitable for a particular task. You can only rely on your qualifications. If most of your experience is related only to pentest automation, filling the learning gaps will be long and painful.
Blue, Red and Purple Teams
Depending on the complexity of the testing being performed, several different teams may be involved:
1. Blue protects the company from attacks and models responses to incidents taking into account the company's policies and available resources. Typically, the blue team is the largest, consisting of security analysts, network engineers and system administrators, and works under the leadership of a senior information security manager.
2. Red simulates or actually carries out attacks. This team is usually small and consists of ethical hackers, programmers and social engineers under the guidance of a senior testing manager or senior security consultant. Red team members are most often recruited from outside the company.
3. Purple combines the roles of the blue and red teams. The purple team can either be made up of attackers and defenders, or serve as a communication channel between the blue and red teams. “Purple” could be incident responders, intelligence analysts and security architects led by a senior security strategy manager.
This must be taken into account.
What is included in penetration testing?
Pentesting takes place in several stages. Let's look at them using the example of pentesting a web application:
Collection of information
This stage is similar to "spying" before an attack. The pentester searches for all available public information about the site. For example, domain names, IP addresses, information about the structure of the site, names of employees, technologies in which the web application is written.
What tools will be useful:
· WHOIS services - to obtain information about the domain owner.
· Specialized search queries - to search for open information on websites and forums.
Vulnerability Analysis
At this stage, the penetration tester determines whether there are “holes” in the security of the application or network through which an attacker could try to penetrate. It scans the web application for vulnerabilities. Checks open ports, analyzes server configurations, and checks for vulnerabilities in the application code.
What tools will be useful:
· Nmap: for scanning open ports and identifying services.
· Nessus or OpenVAS: to detect vulnerabilities in network devices.
· Burp Suite or OWASP Zap: For web application security testing.
Operation
At this stage, the pentester checks how difficult it is to exploit the found vulnerabilities and penetrate the system. For example, access a database.
What tools will be useful:
· Metasploit: to automate attacks and exploit known vulnerabilities.
· SQLMap: for SQL injection testing.
· Hydra: for authentication attacks.
Maintaining access
The longer hackers have access to systems and data, the more expensive a vulnerability will cost a company. At this stage, the pentester estimates how long the system does not notice that it has been hacked and is being attacked. It installs tools that help maintain access to the system throughout testing. For example, Netcat or Meterpreter - for remote access and installation of additional tools.
Cleaning up traces of presence
Attackers may leave traces of a hack. For example, delete user data, subscribe, log in using your login and password from several devices. The more such traces, the easier it is for a company to conduct an investigation after a hacker attack. Experienced hackers cover the tracks of their attacks. Pentesters do the same after a penetration test.
Data analysis
The pentester analyzes the information he was able to obtain. Evaluates the potential damage from a successful attack. For example, how expensive it would cost a company to leak customer data from the database.
Documenting results
The pentester creates a report that describes the identified vulnerabilities, gives recommendations for eliminating them, and provides an overall assessment of the security of the web application. Here's what information it should contain so that the business understands how to proceed:
· A clear structure, description of drawings, diagrams, tables. The wording should be clear to both the technical specialist and the marketing or HR staff.
· Detailed description of the vulnerabilities: where they were found, what the essence is, screenshots for clarity.
· Description of the testing process, MITER technician. Pentests are carried out, among other things, to meet the requirements of regulators, so in some cases they add links to the FSTEC vulnerability databases.
· Recommendations for eliminating vulnerabilities for the technology stack used by the customer.
· Analytics. For example, the total number of vulnerabilities and the types that are most often encountered in the company. Comparison with previous pentests.
· Consequences for the company if hackers take advantage of the vulnerability. For example, damage from a DDos attack. In this case, attackers overload the server with requests until it crashes. Let’s say that on the website of a company that develops websites, there is an application form for contacting a manager. When a client fills out an application, information from the site is sent to the server. Each such operation costs the company money. Under normal conditions, the site can handle 50 such requests per minute. Now imagine that a DDoS attack increases the number of requests by 100 times. This means that instead of 50 requests per minute, the servers are processing 5,000 requests, and most of them are fake. If the attack lasts an hour, the company will lose much money.
· Summary of work with general recommendations and conclusion.
These are the main criteria.
FAQ
Let's summarize and answer the most popular questions about how to test network security.
What is a network security assessment?
A network security assessment is the process of researching and assessing the security level of a computer network in order to detect vulnerabilities and possible threats to the system. This is an important step in creating and maintaining a secure network infrastructure, allowing organizations to protect their data and resources from potential attacks.
What three tools are used and how to test network security vulnerabilities?
There are many tools for testing network vulnerabilities, but the three most common ones include:
1. Vulnerability scanners are software tools that examine the network for vulnerabilities and help identify vulnerable points in the network infrastructure.
2. Traffic analysis tools - allow you to monitor and analyze network traffic to detect suspicious activity and potential attacks.
3. Packet interception tools - used to capture and analyze data transmitted over a network to identify vulnerabilities and potential threats.
These moments are the most important.
What are SAST and DAST?
SAST (Static Application Security Testing) and DAST (Dynamic Application Security Testing) are two different approaches to application security testing. SAST is based on analyzing static application code for vulnerabilities, allowing you to identify potential problems during the development stage. On the other hand, DAST verifies the security of an application in real time by examining its dynamic behavior when running.
How to test a network security assessment?
To conduct a network security assessment, you need to follow a number of steps:
1. Determine the goals and scope of the study.
2. Scan the network for vulnerabilities.
3. Analyze scan results and identify detected vulnerabilities.
4. Develop an action network security test plan to eliminate identified vulnerabilities.
5. Retest the network after implementing security measures.
The steps must be followed in precise order.
Why is network security testing important?
Network security testing is an important part of ensuring the security of information systems. It helps identify and eliminate vulnerabilities that can be used by attackers to attack an organization's network and systems. By regularly testing network security, you can increase the level of protection and prevent possible information security incidents!
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Decription: Learn how to use these tools to conduct network security assessments, detect vulnerabilties, and protect your network infrastructure from
potential threats.

A dlassic pentest is a simulation of a cyber attack, or an authorized hacking of a system, as well as a simulation of data leaks. The purpose of such network
Security test s to identify vulnerabilties and check the security of the system. After testing, specialists record and analyze the system’s weaknesses and
Select ways to eliminate them. A pentest differs from a vulnerabilty assessment - one s about a real hack or leak, and the second is about theoretical
calculations and possible protection.

‘What s vulnerability?

‘A vulnerability is some kind of weak point in a network security testing software, hardware, or security protocols. It can be caused by varios reasons:
programming errors;

Incorrect system or equipment configuration;

outdated firmware;

design flaws;

human factor and so on.

Before a vulnerabilty is discovered, it only poses a potential threat. To exploit a vuinerabilty, an exploit is created - malicious code. After this, an exploit is
used to attack the vulnerable system. Attackers can exploit the vulnerability unti the consequences become noticeable.

A pentest differs from a vulnerabilty assessment - one is about a real hack or leak, and the second is about theoretical calculations and possible protection.
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could try to penetrate. It scans the web application for vulnerabilities. Checks open ports, analyzes server
configurations, and checks for vulnerabilities in the application code What tools will be useful: - Nmap: for
scanning open ports and identifying services. - Nessus or OpenVAS: to detect vulnerabilities in network devices. -
Burp Suite or OWASP Zap: For web application security testing OperationAt this stage, the pentester checks how
difficult it is to exploit the found vulnerabilities and penetrate the system. For example, access a database What
tools will be useful: - Metasploit: to automate attacks and exploit known vulnerabilities. - SQLMap: for SQL
injection testing. - Hydra: for authentication attacks. Maintaining accessThe longer hackers have access to systems
and data, the more expensive a vulnerability will cost a company. At this stage, the pentester estimates how long
the system does not notice that it has been hacked and is being attacked. It installs tools that help maintain access
to the system throughout testing. For example, Netcat or Meterpreter - for remote access and installation of
additional tools Cleaning up traces of presenceAttackers may leave traces of a hack. For example, delete user data,
subscribe, log in using your login and password from several devices. The more such traces, the easier itis for a
company to conduct an investigation after a hacker attack. Experienced hackers cover the tracks of their attacks.
Pentesters do the same after a penetration test.Data analysisThe pentester analyzes the information he was able
to obtain. Evaluates the potential damage from a successful attack. For example, how expensive it would cost a
company to leak customer data from the database.Documenting resultsThe pentester creates a report that
describes the identified vulnerabilities, gives recommendations for eliminating them, and provides an overall
assessment of the security of the web application. Here's what information it should contain so that the business
understands how to proceed: - A clear structure, description of drawings, diagrams, tables. The wording should be
clear to both the technical specialist and the marketing or HR staff. - Detailed description of the vulnerabilities:
where they were found, what the essence is, screenshots for clarity. - Description of the testing process, MITER
technician. Pentests are carried out, among other things, to meet the requirements of regulators, 5o in some cases
they add links to the FSTEC vulnerability databases.
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