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Abstract 

Digital forensics is the process of extracting and analyzing critical data from 

electronic systems or networks to serve as potential evidence in cases of 

cybercrime or system exploitation. This involves identifying, acquiring, 

documenting, and preserving digital evidence from various media, such as 

computers, mobile devices, servers, and networks. Qualified professionals, known as 

digital forensic investigators, utilize specialized tools and platforms to investigate 

and resolve complex cybercrimes affecting compromised systems or networks. 

This article explores digital forensics from an organizational perspective, outlining 

the essential protocols to follow in response to cyberattacks or security breaches. It 

also discusses the techniques used by forensic investigators, their functions, and 

their benefits. While this document does not cover all aspects of digital forensics, it 

addresses common scenarios encountered during the examination of digital 

evidence. 
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What Is Digital Forensics? 

According to the National Institute of Standards and Technology (NIST), digital 

forensics—previously referred to as computer and network forensics—is the 

application of scientific methods to the collection, examination, analysis, and 

reporting of electronically stored information (ESI). This process ensures the 

integrity of the data and a strict chain of custody for legal admissibility. 

Originally known as computer forensics, the field has expanded to include the 

investigation of all digital devices capable of storing electronic data. Digital forensic 

investigations play a crucial role in identifying and tracking cybercriminal activities, 

providing evidence in both civil and criminal legal proceedings. 

Depending on the type of device and investigation scope, digital forensics is 

subdivided into several branches, including: 

• Computer Forensics: Investigating data stored on computers and storage 

media. 

• Network Forensics: Monitoring and analyzing network traffic to detect and 

trace cyberattacks. 

• Cloud Forensics: Investigating network and data in the cloud for forensic 

evidence, within the limits of a service level agreement. 

• IoT Forensics: Analyzing the endpoint device connected to an IoT network to 

investigate and determine the source of security breaches. 

• Malware Forensics: Analyzing malwares to understand their origin, 

functionality, threat level, and impact. 

• Database Forensics: Extracting and examining lost or damaged data from 

hardware and databases for forensic purposes. 

• Email Forensics: Examining email communications to uncover malicious 

intent, phishing attempts, or insider threats. 

• Mobile Device Forensics: Recovering and analyzing data from smartphones, 

tablets, and other mobile devices. 

The forensic process consists of multiple stages, including identifying relevant 

devices, forensic imaging, data acquisition, analysis, and reporting. 
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The Role of Digital Forensics in Cybersecurity 

Digital forensics plays a critical role in cybersecurity by enabling organizations to 

investigate unauthorized intrusions, data breaches, and cybercrimes. It helps 

identify indicators of compromise (IoCs) and assess the impact of a breach on an 

organization’s data and security infrastructure. 

Digital evidence is inherently fragile and 

susceptible to alteration, damage, or 

destruction if not handled properly. 

Therefore, when conducting a digital 

forensic investigation, the following 

principles must be adhered to: 

 

• The process of identifying, 

securing, and collecting digital 

evidence must not compromise its 

integrity. 

• Individuals handling the collection, 

preservation, and examination of 

digital evidence must be qualified 

and experienced. 

• All activities related to the seizure, 

analysis, storage, and transfer of 

digital evidence should be 

thoroughly documented and 

preserved for review. 

• The forensic investigator must 

maintain objectivity, conducting 

an unbiased and independent 

analysis of digital artifacts. 
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Steps Involved in Forensic Investigations 

The following steps outline the structured process used to uncover, preserve, and 

analyze digital evidence in a manner that is legally admissible and scientifically 

reliable. 

1. Identification: This phase focuses on pinpointing potential sources of digital 

evidence by tracing affected data and systems. Skilled forensic investigators 

must efficiently locate data relevant to the incident rather than sifting 

through all available information, which could lead to wasted time and 

resources. 

2. Collection and Preservation: Once identified, the evidence is securely isolated 

and preserved to prevent tampering. Various techniques ensure the integrity 

of the data, such as employing write-protection mechanisms when acquiring 

forensic images of hard drives, enabling airplane mode on mobile devices, 

isolating compromised servers and networks, labeling relevant devices, and 

meticulously documenting their details through photographs and notes. 

3. Analysis and Examination: At this stage, forensic experts reconstruct the 

sequence of events using digital indicators and specialized tools. They work 

to determine the tactics used by perpetrators, the timeline of the incident, 

methods for concealing data, and the ownership of the devices involved. 

Since digital evidence can be complex, multiple iterations of analysis may be 

required to validate findings. Whenever feasible, forensic examinations 

should be conducted on copies rather than the original evidence. Individual 

results may not be conclusive on their own, but when analyzed collectively, 

they help create a comprehensive picture of the incident. 

4. Documentation: Maintaining clear and accurate documentation throughout 

the forensic process is essential to ensure a reliable and repeatable process. 

Comprehensive documentation enhances the credibility of the findings. 

5. Reporting: The final step involves compiling a detailed report that presents 

the findings of the forensic investigation. The report should outline the 

investigative steps taken, the results obtained, and any additional 

recommended actions. It may also suggest improvements to security 

policies, forensic methodologies, and investigative procedures. The report 

should be structured in a way that is understandable to its intended 
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audience, whether it is law enforcement, legal teams, or organizational 

stakeholders.  

Digital forensic investigations can be divided into distinct branches based on 

specific factors. The major branches of digital forensics discussed in this whitepaper 

are computer forensics, network forensics, and database forensics. These branches 

are especially critical when digital forensics is applied within organizations to 

address security incidents. 
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Computer Forensics 

Computer forensics focuses on cases involving data stored on computer devices, 

aiming to identify, analyze, and explain digital evidence from devices like 

computers, laptops, and storage media. The investigation follows a six-step 

process: identifying, preserving, collecting, examining, analyzing, and presenting 

evidence. It plays a crucial role in solving crimes like phishing, bank fraud, and 

cybercrimes such as money laundering or child exploitation, with findings often 

used in civil and criminal cases. Computer forensics relies on data recovery 

techniques and adheres to rigorous standards, making it a trusted method in courts 

and organizations. Investigations typically target static, non-volatile data, with 

operating system artifacts serving as digital equivalents to physical evidence like 

hair and fibers. 

Techniques in Computer Forensics 

As technology evolves, digital forensics is advancing to address the growing 

complexity of new digital environments. Challenges include increasing storage 

sizes, embedded flash storage, and diverse digital devices and file formats, all of 

which elevate the requirements and costs for forensic analysis tools. Several 

techniques have emerged to address these challenges: 

• Cross-Drive Analysis: This technique compares data across multiple hard 

drives, helping to identify social connections and detect anomalies. 

• Live Analysis: Live forensics examines systems in real-time without altering or 

compromising the integrity of evidence. This method is often applied in cases 

like ransomware investigations, where it’s crucial to collect encryption keys 

and other information from a system before it’s shut down. 

• Deleted File Recovery: One of the key objectives in computer forensics is 

recovering deleted files. Many operating systems don’t fully erase data from 

the physical disk, allowing forensic experts to reconstruct deleted files. File 

carving, the process of locating file headers within disk images, helps in 

recovering this data. 

• Stochastic Forensics: This method leverages the stochastic properties of a 

computer system to investigate activities where digital artifacts might be 

missing. It’s particularly useful in detecting data theft. 
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• Steganography: Steganography hides data within digital images or other 

media. For example, QR codes on product packaging can store hidden data. 

By analyzing image hashes, investigators can detect changes in the 

embedded data. 

• Volatile Data: Volatile data, which exists in the computer memory (RAM) or 

transit, is lost when a system powers down. Live forensics is used to capture 

and preserve this data in real-time. If a system shuts down unexpectedly, 

investigators can use tools like Microsoft's COFEE, WinDD, or WindowsSCOPE to 

collect memory before disconnection. 

While collecting volatile data, investigators may encounter difficulties, as this data 

is lost when a system loses power. Live analysis allows forensic experts to mitigate 

this by using specialized tools that capture data before shutting down a system. 

Capturing RAM data is also improved by using techniques like freezing the RAM at 

ultra-low temperatures (below -60°C), which helps preserve residual data. 

However, this is often impractical in field investigations, requiring optimal conditions 

and tools for data recovery. By using methods like saving RAM to disk and utilizing 

journaling features in file systems like NTFS and ReiserFS, larger portions of volatile 

data can be preserved and reconstructed during operation. 
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Network Forensics 

Network forensics focuses on investigating cases related to the activity of computer 

networks. It is a critical sub-discipline of digital forensics that involves monitoring 

and analyzing network traffic to gather evidence in the event of a security breach. 

Unlike other branches of digital forensics, network forensics deals primarily with 

volatile and dynamic data derived from network activity.  

Network forensics typically serves two main purposes: 

1. Security Monitoring: This involves tracking network traffic for signs of 

malicious activity and identifying security breaches. In cases where intruders 

attempt to erase logs from compromised systems, network forensics can 

capture essential information from network traffic that was transmitted 

before or during the breach. 

2. Law Enforcement: Network forensics is used to gather evidence that is legally 

admissible in court. This could include data such as transferred files, specific 

keywords from email communications, or chat logs, all extracted from 

captured network traffic. 

 

Types of Network Forensics 

Network forensics can be categorized based on the level of traffic under 

investigation. The following are common types of network forensics: 

1. Ethernet Forensics 

Ethernet forensics focuses on capturing and analyzing network traffic at the data 

link layer. This is especially useful for investigating traffic sent or received without 

encryption. Using tools like Wireshark, forensic investigators can reconstruct 

websites, email attachments, and other traffic, provided they are transmitted in 

plaintext. By identifying the IP or MAC address of a host at a specific point in time, 

investigators can filter all related traffic to and from that address. 
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For example, if a suspect is consistently connecting to another host via encrypted 

connections, this may suggest an accomplice or a coordinated attack. To capture 

Ethernet traffic at the link layer, a host’s network interface card (NIC) can be set to 

"promiscuous mode," allowing it to capture all traffic, even those not intended for 

the host itself. 

2. TCP/IP Forensics 

The TCP/IP protocol suite plays a fundamental role in transferring data across 

networks. IP (Internet Protocol) is responsible for routing packets, while TCP 

(Transmission Control Protocol) ensures reliable transmission. Forensic 

investigations often focus on routing tables found in network devices like routers, as 

they store critical information for tracking packets through a network. By examining 

these routing tables, investigators can trace the source of network traffic and 

reverse engineer the data flow to identify malicious packets or compromised 

systems. 

Network device logs are valuable sources of forensic evidence. Multiple logs from 

various network devices can be analyzed together to reconstruct the sequence of 

events during an attack. However, due to storage limitations, logs are often sent to a 

central server for long-term retention, making it important to analyze logs across 

devices for a complete understanding of the incident (Qureshi, et al. 2021). 

3. Internet Forensics 

The Internet itself is a vast network that offers a wealth of digital evidence. Web 

browsers, email, newsgroups, and peer-to-peer traffic all provide data that can be 

scrutinized in network forensic investigations. Servers hosting websites, email 

platforms, and chat services maintain logs that can be vital for proving digital 

crimes. 

Email communications, for instance, are often a key piece of evidence in legal 

cases. Investigators can trace email origins by analyzing related network packets to 

confirm the sender’s identity and verify the authenticity of the message. Forensic 

experts may analyze server logs, browsing histories, user accounts, and other 

network traffic to uncover malicious behavior, such as unauthorized access or 

cyberattacks. 
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4. Wireless Forensics 

Wireless forensics is a subset of network forensics focused on collecting and 

analyzing data from wireless networks, such as those used by mobile phones, Wi-Fi 

networks, and Voice-over-IP (VoIP) technologies. While wireless forensics shares 

many similarities with traditional network forensics, it comes with additional 

challenges, such as the need to account for wireless encryption protocols and other 

security measures specific to wireless communications. 

The evidence collected from wireless traffic may include plain data or VoIP calls, 

both of which can play a crucial role in criminal investigations. Wireless network 

forensics requires specialized tools and techniques to capture and interpret traffic, 

often with the added complexity of securing the network environment to prevent 

tampering or interference. 

 

Database Forensics 

Database forensics is a specialized branch of digital forensics focused on the 

analysis of databases and their associated metadata. This discipline shares 

similarities with computer forensics, as it applies similar investigative techniques 

and processes to examine database contents and metadata. The approach 

involves evaluating the behavior of cached or volatile data in memory (RAM), which 

parallels the methods used in computer forensics. 

The core of database forensics typically revolves around timestamps—records 

created when a row is updated in a relational database table. These timestamps 

provide valuable evidence for reconstructing the timeline of database transactions. 

Additionally, investigators often focus on identifying specific database transactions 

that could point to malicious activities or unauthorized changes, helping to uncover 

fraudulent or malicious behavior within the system. 

Various tools and software are used in database forensics to facilitate the analysis, 

providing capabilities such as audit logging, which tracks and documents all 

actions performed during an investigation. These logs include details on tasks, 

functions, and reviews conducted by the forensic team, providing a transparent 

record of the investigative process and supporting the integrity of the evidence. 



 

 Digital Forensics Guide: Understanding and Building a Resilient Forensics Strategy 

 
12 

Database forensic investigations require experts with knowledge of data encoding 

standards used in different database systems, such as SQL Server, Oracle, and Apex 

Analytix. Familiarity with these encoding techniques is essential, as they determine 

how data is stored and retrieved from the system. Since database forensics is often 

a live operation, where the system is not disconnected from the broader network, 

understanding the technological framework of the subject database is crucial. 

This framework provides insights into the authenticity and integrity of the data, 

particularly when addressing questions regarding user interactions and system 

access within the database environment. 

 

Building a Digital Forensic Investigation Strategy and 

Guidelines 

The goal of developing a digital forensic investigation strategy and guidelines is to 

establish standardized methods that comply with legal frameworks, ensuring that 

recovered digital evidence is admissible in court. In addition to this, digital forensics 

provides multiple benefits to organizations, including avoiding legal penalties, 

identifying vulnerabilities, and strengthening cybersecurity. When formulating a 

strategy or guidelines for digital forensics, the following core principles should be 

considered. 

Establish Legal and Procedural Protocols 

The investigation strategy should align with legal standards set by relevant 

authorities, and regulatory bodies. It should clearly outline the investigative process, 

which includes identification, preservation, analysis, documentation, and 

presentation of evidence. Ensuring adherence to these protocols guarantees that 

the evidence can be used in court and withstand legal scrutiny. 

Define Investigation Team Roles and Responsibilities 

Clear guidelines should be established for assembling and staffing the investigation 

team. Roles and responsibilities should be allocated based on the team's positions, 

authority, and the specific skills required for the forensic investigation. Team 

members must be selected according to their expertise and how they align with the 

forensic needs and the chain of command. 
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Set Budget and Crisis Management Plan 

A budget must be set aside for the digital forensic investigation process as part of 

the overall crisis management plan. Collaboration with cybersecurity experts and 

chief security officers (CSOs) is crucial to determine potential costs. Organizations 

should decide whether to build an in-house digital forensics lab and team or 

outsource to third-party vendors. It is often advisable to engage independent third 

parties to ensure impartial investigations, which are generally considered more 

credible in legal proceedings. 

Implement Digital Triage Guidelines 

Digital triage involves deciding the initial steps of an investigation based on the 

nature, complexity, and type of evidence at hand. For example, in computer 

forensics, if volatile data in RAM is more critical than deleted or damaged files, a live 

(dynamic) forensic investigation is necessary. Conversely, if deleted data is of 

greater importance, a dead (static) mode of investigation should be used to 

preserve the integrity of the evidence. 

Manage Infrastructure and Equipment  

To ensure effective forensic investigations, appropriate infrastructure and 

equipment are required. Guidelines should specify the necessary tools and facilities, 

such as forensic labs, and ensure they are equipped with up-to-date technology. 

Additionally, the environment in which these equipment are used should be 

optimized, including maintaining appropriate temperatures for hardware and 

equipment. 

Acquire and Procure Tools 

Organizations should establish procedures for acquiring the necessary technology 

and tools for digital forensics. While many tools are open source, it is essential to 

verify their suitability and compatibility with investigation protocols. When 

purchasing commercial forensic software and hardware, procurement should be 

directed by the responsible authorities to ensure the tools meet investigation 

standards. 

Define Qualifications and Experience for Investigators 

Clear guidelines should be set for the qualifications and experience required for 

digital forensics investigators, in accordance with compliance policies. The 
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distribution of the budget should prioritize both personnel and technology. 

Investigators must be evaluated for their credibility, especially when their findings 

may be scrutinized in legal proceedings, including cross-examination by the 

opposing side. 

Continuous Education and Training for Staff 

Ongoing education and training for staff members are critical in a field where 

technology constantly evolves. Certification programs like Computer Hacking 

Forensic Investigator (CHFI) and EC-Council Certified Incident Handler (ECIH) 

provide updated and relevant knowledge and expertise. Professionals should 

regularly update their skills to stay abreast of the latest trends and advancements 

in digital forensics to ensure the highest standards of security and investigative 

quality. 

 

Digital Forensic Investigation Triad 

The digital forensic investigation strategy is commonly divided into three core 

components, collectively known as the digital investigation triad. These 

components represent fundamental methods employed across all types of forensic 

investigations (Nelson et. Al., 2025): 

1. Vulnerability Assessment and Risk Management 

Vulnerability assessment involves identifying, classifying, and addressing 

weaknesses within an organization’s cyber infrastructure. This process includes 

evaluating systems, applications, and networks to understand potential 

vulnerabilities that could be exploited by cyberthreats. Risk management, on the 

other hand, is the practice of assessing an organization’s security posture by 

analyzing the likelihood and impact of different risks. By classifying assets and 

evaluating their susceptibility to attacks, analysts can generate comprehensive 

reports that detail the overall security risks and recommend mitigation strategies to 

minimize potential damage. 
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2. Network Intrusion Detection and Incident Response 

This phase focuses on detecting network intrusions and attacks through automated 

monitoring tools, as well as manual analysis of network firewall logs. When an 

external threat or breach is detected, the forensic team investigates the attack by 

tracking and identifying the method of intrusion and the vulnerabilities that were 

exploited. If the intrusion is found to have caused significant or potential damage, 

the team collects essential evidence to support further analysis and remediation 

efforts. This phase is vital for understanding the nature of the attack and preparing 

a strategic response to prevent future incidents. 

3. Digital Investigations 

The final phase of the triad involves conducting in-depth investigations on 

computers, networks, mobile devices, and databases to uncover evidence that may 

lead to identifying the perpetrator or attacker. This phase plays a crucial role not 

only in understanding the scope and impact of the incident but also in providing 

critical evidence for legal proceedings. In more complex cases, the forensic team 

may combine insights from the previous phases of the triad to identify additional 

evidence and recover relevant information that could aid in the investigation or 

prosecution. 

 

Skills Required to Be a Digital Forensic Investigator 

A career in digital forensics demands a specific set of skills, which are critical both 

for individuals aspiring to enter the field and for organizations seeking to hire 

forensic investigators. These skills are essential for performing effectively under 

pressure, where time is of the essence and stakes are high. 

1. Technical Aptitude 

This is the foundation of a digital forensic investigator's skill set. Investigators 

must be adept at working with a wide range of technologies, including 

computers, mobile devices, operating systems, and network systems, to 

identify and address security breaches, intrusions, and cybercrimes. Their 

ability to operate, analyze, and extract data from different platforms is vital to 

the investigative process. 
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2. Analytical Talent 

Strong analytical skills are crucial when solving complex cases. Investigators 

must be able to review large volumes of data, recognize patterns, interpret 

results, and draw conclusions from often fragmented and obscure evidence. 

The ability to work with sophisticated forensic tools and software is also an 

important aspect of this skill set. 

3. Legal Knowledge 

Understanding the legal framework around cybercrimes and digital evidence 

is essential for a digital forensic investigator. Investigators must be 

knowledgeable about the laws that govern what constitutes admissible 

evidence in court, as well as the procedures required for handling, collecting, 

and presenting evidence in a legally compliant manner. This ensures that the 

evidence can stand up in a court of law. 

4. Communication Skills 

Investigators must be able to communicate complex technical information 

clearly and concisely, both to their teams and to non-technical stakeholders, 

such as legal authorities. The ability to document and present findings in a 

way that is understandable to a courtroom is critical. Clear communication 

also extends to collaboration with other professionals involved in the case. 

5. Cybersecurity Expertise 

A solid understanding of cybersecurity is essential for investigators to 

understand the breach, identify vulnerabilities, assess threat factors, and 

recognize the attack vectors used by perpetrators. Knowledge of network and 

internet protocols is also vital, particularly for network forensic investigators 

who need to track, identify, and analyze intrusions at the network level. 

6. Adaptability 

Digital forensics often requires handling dynamic and evolving challenges. An 

investigator's ability to adapt to changing technologies, complex case details, 

and unexpected developments is crucial. Whether dealing with new types of 

cyberattacks or unexpected evidence, adaptability is key to successful 

investigations. 

7. Continuous Learning 

The field of digital forensics is constantly evolving, with new technologies and 

methods being developed regularly. As cybercriminals continually upgrade 
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their tools and techniques, digital forensics professionals must stay current 

with the latest trends, technologies, and threats. Ongoing education, 

certifications, and hands-on experience are necessary for staying on top of 

the field and maintaining a competitive edge. 

 

 

Conclusion 

Digital forensics is a vital field that involves recovery, analysis, and presentation of 

digital evidence across various domains, including computer forensics, network 

forensics, and database forensics. A well-structured digital forensic investigation 

strategy, adherence to legal guidelines, and the ability to employ the right 

investigative techniques are key to ensuring the integrity of evidence. The growing 

complexity of technology demands that forensic investigators possess a diverse 

skill set, including technical aptitude, analytical thinking, legal knowledge, and 

cybersecurity expertise. Continuous learning and adaptability are essential in an 

ever-evolving digital landscape. Ultimately, the role of digital forensics in 

strengthening cybersecurity, resolving legal disputes, and protecting organizations 

from cyberthreats cannot be overstated. 
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