Types of Forensic
Investigation: A
Comprehensive Guide

Forensic investigation encompasses various specialized fields aimed at collecting,

analyzing, and preserving evidence for legal, investigative, or security purposes. In the
digital realm, these types focus on different data sources, technologies, and scenarios.
This guide outlines key types, their methodologies, tools, challenges, and applications,

drawing from standards like NIST and ISO frameworks.

Overview of Forensic Investigation
Types

Forensic investigations are categorized based on the medium, scope, or focus of the
evidence. They ensure evidence integrity through the forensic lifecycle (identification,

preservation, analysis, presentation). Types often overlap, requiring interdisciplinary

approaches.

Importance

e Evidence-Based Insights: Reconstruct events, identify culprits, and support



prosecutions.
e \ersatility: Applies to cybercrimes, corporate espionage, and compliance audits.
e Evolving Field: Adapts to new technologies like Al and loT.

Key Types of Forensic Investigation

1. Computer/Digital Forensics

Examines data from computers, hard drives, and storage devices to uncover evidence

of crimes or incidents.

e Methodologies: Disk imaging, file recovery, timeline analysis, and artifact
extraction (e.g., browser history, registry keys).

e Applications: Cybercrimes, intellectual property theft, employee misconduct.

e Tools: EnCase, FTK, Autopsy.

e Challenges: Encryption, large data volumes; mitigated by hashing and decryption
tools.

e Example: Enron scandal, where hard drive analysis revealed fraudulent emails.

2. Mobile Device Forensics

Focuses on smartphones, tablets, and wearables, extracting data like texts, apps, GPS

logs, and call records.

e Methodologies: Logical extraction (via backups), physical imaging, and chip-off
techniques for locked devices.

Applications: Child exploitation cases, stalking, or corporate data leaks.

Tools: Cellebrite UFED, Oxygen Forensic Detective, Magnet AXIOM.
Challenges: Passcodes, remote wipes; addressed with JTAG or ISP interfaces.
Example: 2018 Christchurch mosque shooting, where mobile forensics linked the



attacker's devices to planning.

3. Network Forensics

Analyzes network traffic, logs, and packets to detect intrusions, data exfiltration, or

anomalies.

Methodologies: Packet capture, log correlation, intrusion detection, and traffic
reconstruction.

Applications: DDoS attacks, APTs, insider threats.

Tools: Wireshark, Snort, NetWitness.

Challenges: High-speed traffic volumes, encryption; use deep packet inspection.
Example: 2010 Stuxnet worm, where network forensics traced its propagation
through Siemens systems.

4. Cloud Forensics

Investigates data stored in cloud services like AWS, Azure, or Google Drive, dealing

with distributed and ephemeral data.

Methodologies: API-based extraction, snapshot analysis, and metadata review.
Applications: Data breaches, unauthorized access in SaaS environments.

Tools: Cloud-specific tools like AWS Forensic Disk Analyzer, or general ones like
EnCase with cloud modules.

Challenges: Data sovereignty, auto-deletion; require subpoenas and API access.
Example: 2014 iCloud hack of celebrity photos, involving cloud log forensics to
identify perpetrators.

5. Memory Forensics

Examines volatile memory (RAM) for running processes, encryption keys, and transient



data that disk forensics misses.

Methodologies: Memory dumps, process analysis, and artifact carving.
Applications: Malware detection, rootkit identification, live incident response.
Tools: Volatility Framework, Rekall, Redline.

Challenges: Rapid data decay; perform live acquisitions.

Example: 2017 Equifax breach, where memory forensics revealed unpatched
vulnerabilities exploited in real-time.

6. Database Forensics

Analyzes databases for transaction logs, queries, and anomalies to detect fraud or

unauthorized access.

Methodologies: Log parsing, query reconstruction, and integrity checks.
Applications: Financial fraud, data tampering in SQL databases.

Tools: DBXray, Forensic Toolkit for Databases.

Challenges: Complex schemas, encryption; use SQL queries for extraction.
Example: 2008 Bernie Madoff Ponzi scheme, where database forensics
uncovered manipulated records.

7. Malware Forensics

Dissects malicious software to understand its behavior, origin, and impact.

Methodologies: Static/dynamic analysis, reverse engineering, and signature
matching.

Applications: Ransomware incidents, virus outbreaks.

Tools: IDA Pro, Ghidra, Sandboxie.

Challenges: Obfuscation, zero-days; employ behavioral sandboxes.
Example: 2021 Colonial Pipeline attack, where malware analysis identified



DarkSide's code and decryption keys.

8. Incident Response Forensics

Integrates forensics into live incident handling, focusing on containment and evidence

gathering during breaches.

Methodologies: Volatile data capture, triage, and correlation with alerts.
Applications: Rapid response to cyber incidents.

Tools: SIEM systems like Splunk, integrated with forensic tools.

Challenges: Time sensitivity; balance with operational continuity.

Example: 2016 DNC hack, combining incident response with email forensics.

Tools and Technologies Overview

e General Tools: Autopsy for multi-type support, HashCalc for integrity.

e Specialized Suites: Guidance Software's EnCase for comprehensive cases.

e Emerging Tech: Al-driven tools like those from CrowdStrike for automated
analysis.

Challenges Across Types

Technical: Encryption, anti-forensics, data volume.

Legal: Jurisdiction, privacy laws (e.g., GDPR).

Operational: Resource intensity, skill gaps.

Mitigation: Training, standardized protocols, and cross-disciplinary teams.



Legal Considerations

e Adhere to laws like the U.S. Electronic Communications Privacy Act.
e Maintain chain of custody and obtain warrants.
e Certifications like CFCE enhance credibility.

Real-World Examples Summary

Computer Forensics: BTK Killer floppy disk metadata.
Mobile: Christchurch attack device links.

Network: Stuxnet propagation tracing.

Cloud: iCloud celebrity hack logs.

Memory: Equifax vulnerability exposure.

Database: Madoff scheme records.

Malware: Colonial Pipeline decryption.

Incident Response: DNC email breach handling.

Conclusion and Best Practices

Types of forensic investigation provide targeted approaches to diverse digital evidence.
Select based on the case (e.g., mobile for personal devices). Best practices include
continuous training, tool updates, and integration with cybersecurity frameworks like

NIST CSF.



