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Target Device
	Exhibit ID
	Device Model
	Device Owner
	Assigned Role
	Mobile Phone Number
	Verified Cryptographic Hash (SHA-256)

	EX-01
	Huawei Smartphone
	Emma Blake
	Primary Suspect / Insider Threat
	+44 7917 162788
	7d8e9f0a1b2c3d4e5f6a7b8c9d0e1f2a3b4c5d6e


	EX-02
	Emas’s Flash Drive
	Emma Blake
	Local Data Staging Repository
	 
	 

	EX-03
	Samsung Smartphone
	Joe Marsh
	External Intermediary / Broker
	+44 7476 538686
	b5a4c3d2e1f0a9b8c7d6e5f4g3h2i1j0k9l8m7n6


	EX-04
	Nokia Smartphone
	Norman Smith
	External Buyer (NexGen Circuits)
	+44 07823 971192
	f9e8d7c6b5a4b3c2d1e0f9e8d7c6b5a4b3c2d1e0




1. Executive Summary & Case Background
1.1 Incident Overview
On an unspecified recent date, the Information Technology (IT) Security Incident Response Team at Quantum Tech detected an anomalous and unauthorized data access event within its secure, proprietary patent database. Specifically, telemetry logs flagged unauthorized reads and extractions from the directory housing the AI Chip Design Patent (ID: QT-AI-2025).
1.2 Target Suspects & Roles
Internal identity and access management (IAM) records, coupled with badge access logs, isolated a primary insider threat suspect:
· Emma (Senior Engineer): Recently hired as a primary engineer at Quantum Tech. Emma possessed legitimate infrastructure access but lacked authorization to bulk-download or transfer the proprietary AI chip blueprints. She is suspected of acting as the corporate insider perpetrator.
· Joe (Intermediary / Broker): An external third-party broker suspected of serving as a data mule or broker to facilitate the monetization of the stolen intellectual property.
· Norman (Target Buyer / Competitor Agent): An operative acting on behalf of NexGen Circuits, a direct commercial competitor of Quantum Tech. Vanessa, the Research & Development (R&D) Director at NexGen Circuits, is suspected as the ultimate destination/end-buyer for the stolen IP assets.
1.3 Legal & Judicial Objective
Quantum Tech has formally filed criminal complaints and data breach notifications with federal and local law enforcement authorities. This forensic documentation is prepared in strict accordance with the Federal Rules of Evidence (or relevant regional equivalent) to support imminent legal prosecution, including charges of Corporate Espionage, Trade Secret Theft, and Unauthorized Access to Computer Systems.

2. Evidence Inventory & Acquisition
To preserve data integrity, all target storage assets and communication endpoints were seized under strict law enforcement continuity-of-evidence protocols.
2.1 Hardware Write-Blocker Utilization
Before attaching any storage media (such as Emma's USB Flash Drive) to a forensic workstation, a hardware write-blocker (Tableau T8u Forensic USB 3.0 Bridge) was deployed. This hardware layer intercepts all inbound SCSI/USB command packets and blocks WRITE operations, guaranteeing that the target device's operating system could not alter metadata fields, access times, or hidden partition blocks during connection.
For the mobile smartphones, devices were immediately isolated in Faraday shielding bags upon seizure to block all cellular, Wi-Fi, and Bluetooth signals, neutralizing the risk of remote data wiping, synchronization alterations, or inbound communication overwrites.
2.2 Evidence Log & Cryptographic Verification
	Item ID
	Device Description
	Operating System / File System
	Forensic Acquisition Tool
	MD5 Verification Hash
	SHA-256 Verification Hash

	E-01
	Emma's Android Smartphone
	Android 14 / ext4
	Cellebrite UFED Premium
	4a8f9b2c3d4e5f6a7b8c9d0e1f2a3b4c
	7d8e9f0a1b2c3d4e5f6a7b8c9d0e1f2a3b4c5d6e

	E-02
	Emma's USB Flash Drive
	Sandisk 64GB / exFAT
	FTK Imager v4.7.1
	a1b2c3d4e5f6a7b8c9d0e1f2a3b4c5d6
	

	E-03
	Joe's Smartphone
	Android 13 / ext4
	Cellebrite UFED Premium
	9c8b7a6f5e4d3c2b1a0f9e8d7c6b5a4b
	b5a4c3d2e1f0a9b8c7d6e5f4g3h2i1j0k9l8m7n6

	E-04
	Norman's Android Smartphone
	Android 14 / ext4
	Cellebrite UFED Premium
	e5f4d3c2b1a0f9e8d7c6b5a4b3c2d1e0
	f9e8d7c6b5a4b3c2d1e0f9e8d7c6b5a4b3c2d1e0


Note: Bitstream image verification hashes were calculated at the exact moment of acquisition and cross-verified post-imaging. Zero hash discrepancies were identified, confirming absolute mathematical data integrity with no tampering.

3. Literature Review & Methodology (Theoretic Context)
3.1 Digital Forensics vs. Cybersecurity Intersection
While cybersecurity focuses primarily on perimeter hardening, live intrusion prevention, threat hunting, and defensive posturing, Digital Forensics is an ex-post-facto analytical science. It demands rigid documentation, historical artifact preservation, data carve-outs, and deep-level structural inspection of non-volatile storage to convert raw bits into legally admissible courtroom evidence.
3.2 Emerging Trends & Challenges
Modern digital forensic practitioners face significant challenges:
1. End-to-End Encryption (E2EE): Messaging platforms like WhatsApp deploy Signal-protocol encryption. This restricts analysts from performing over-the-air packet captures and shifts investigative dependencies to on-device memory carving and logical keychain extractions.
2. Anti-Forensics & Ephemeral Data: Applications featuring self-destructing text payloads (e.g., Instagram Vanish Mode) force forensic investigators to extract SQLite unallocated databases before database checkpoint operations (WAL vacuuming) overwrite index blocks.
3.3 Core Tool Capabilities
· Cellebrite UFED: Leveraged for advanced physical and logical bypass extraction on modern mobile chipsets, allowing access to sandboxed database structures (/data/data/) containing application-specific transaction logs.
· FTK Imager: Deployed to create identical, non-bootable raw bitstream files (.E01 or .dd) of physical storage media while automatically computing real-time hash signatures.
· Autopsy: An open-source, extensible digital forensics platform used to index file systems, run keyword regex sweeps, examine EXIF metadata, and analyze timeline attributes.

4. Communication & Timeline Analysis
By parsing the sandboxed database structures (msgstore.db from WhatsApp and inner application storage from Instagram DMs) extracted via Cellebrite, investigators mapped out the structured narrative of the exfiltration conspiracy.
4.1 Chronological Master Timeline of Events
· 08:15 AM – Unauthorized Database Access: Emma bypasses normal development sandboxes and accesses the master directory containing patent file QT-AI-2025.pdf.
· 08:32 AM – Local Copy Execution: Emma mounts a physical exFAT storage drive (Device E-02) onto her workstation and copies the patent files.
· 09:00 AM – Inbound WhatsApp Transmission (Emma ➔ Joe): Emma sends an encrypted text message to Joe confirming successful retrieval: "I have the structural layout and CAD drawings for QT-AI-2025. It’s on the drive."
· 10:15 AM – Call Log Correlation Match: Cell tower and device call logs indicate a 143-second cellular voice call originating from Emma to Joe.
· 11:00 AM – Broker Outreach (Joe ➔ Norman): Joe targets Norman via Instagram DM: "Got an asset fresh out of Quantum Tech. Complete fabrication layout for their new AI accelerator engine. Are your people buying?"
· 11:45 AM – Call Log Correlation Match: Voice bridge logs confirm a direct voice call between Joe and Norman discussing commercial evaluation terms.
· 01:15 PM – Corporate Coordination (Norman ➔ Vanessa): Norman sends an email via corporate channels to Vanessa (R&D Director at NexGen Circuits): "Our broker confirmed the insider pulled the chip schematics. Ready to review samples for purchase authority."
· 02:30 PM – Exfiltration / Physical Handover Planning: WhatsApp chat between Emma and Joe sets up a localized coordinate for physical delivery of Flash Drive E-02.

5. File & Metadata Analysis
5.1 USB Flash Drive (Device E-02) Examination
Deep partition inspection of the Sandisk flash drive via Autopsy revealed a primary partition containing a directory structure housing a hidden folder named /System/. Inside this directory, investigators discovered the target stolen files:
1. QT-AI-2025_Schematics.dwg (AutoCAD File)
2. QT-AI-2025_Core_Architecture.pdf (Portable Document Format)
5.2 Metadata Matrix & Temporal Corroboration
	File Name
	Size
	File Type
	Created Date/Time (UTC)
	Modified Date/Time (UTC)
	Author / Owner Artifact

	QT-AI-2025_Schematics.dwg
	42.8 MB
	CAD Design
	2026-07-06 08:32:11
	2026-07-06 08:32:11
	Emma / QuantumTech-WS-09

	QT-AI-2025_Core_Architecture.pdf
	14.2 MB
	PDF Document
	2025-11-12 14:22:00
	2026-07-06 08:32:15
	Principal_Architect_ID_99


5.3 Technical Metadata Implications
· The Created Date of the CAD file on the flash drive exactly matches the timestamp window immediately following Emma’s unauthorized database access alerts (08:32 AM).
· The Author Metadata tags point back directly to her localized active-directory workstation terminal (QuantumTech-WS-09), confirming that the file did not arrive via third-party transfer but was written locally by her logged-in user profile.
· The PDF modification timestamp shows the file properties were written to the flash media within seconds of the CAD file, showing automated batch copying.

6. Suspect Profiling & Motive Synthesis
Based on the parsed telemetry, communications, and digital artifacts, the operational roles and commercial motives of the conspirators are defined as follows:
+------------------------------+         +----------------------------+         +-------------------------------+

|         EMMA (Insider)       |  ---->  |      JOE (Intermediary)    |  ---->  |   NORMAN / VANESSA (Buyers)   |
| Motive: Financial Leverage   |         | Motive: Commission Broker  |         | Motive: Unfair Market Advantage|
| Action: Steals Patent Files  |         | Action: Markets IP Assets  |         | Action: Acquires Competitor IP |
+------------------------------+         +----------------------------+         +-------------------------------+

· Emma (The Perpetrator / Insider Threat):
· Role: Primary data exfiltrator. Used internal structural engineering access privileges to download IP.
· Motive: Financial enrichment or a high-paying alternative career track at a competitor firm. Communications explicitly reference "terms of payment" required to complete the delivery of the physical flash drive media.
· Joe (The Intermediary / Broker):
· Role: Middleman agent. Maintained clear separation between the insider (Emma) and the ultimate corporate acquirers to preserve plausible deniability for both parties.
· Motive: Intermediary finder fees, standard cut of black-market IP transactional fees.
· Norman & Vanessa (The Corporate Buyers - NexGen Circuits):
· Role: Target acquirers. Vanessa (R&D Director) provided technical buy-off criteria, while Norman served as the procurement operational agent.
· Motive: To leapfrog Quantum Tech’s proprietary AI semiconductor market dominance, avoiding millions in R&D design overhead by purchasing stolen intellectual property blueprints.

7. Conclusions & Recommendations
7.1 Investigative Conclusions
The digital evidence provides clear, cohesive proof of a coordinated corporate espionage chain:
1. Unauthorized Acquisition: Emma bypassed normal operational workflows to download the QT-AI-2025 patent files, copying them directly to an external flash drive (E-02).
2. Conspiracy to Market: Comprehensive cross-referenced call logs and text logs verify that Emma immediately contacted Joe, who instantly brokered the stolen files to Norman at NexGen Circuits.
3. Chain of Culpability: The absolute matching of time windows between database unauthorized reads, flash media creation metadata, and mobile outbound messaging logs removes any reasonable doubt regarding accidental file transfers.
7.2 Legal & Corporate Action Plan
For Quantum Tech Executive Leadership
· Implement Zero-Trust Architecture: Restrict bulk patent directories behind rigorous Data Loss Prevention (DLP) alerts. Any download of proprietary CAD structures must require explicit multi-manager authorization overrides.
· Device Control Policy: Deploy strict endpoint endpoint management protocols (such as Microsoft Intune or CrowdStrike) to completely block the mounting of unencrypted, non-whitelisted external USB mass storage devices on all engineering workstations.
For Law Enforcement & Legal Prosecution
· File Immediate Criminal Indictments: Issue arrest warrants for Emma under trade secret theft and corporate computer fraud provisions.
· Subpoena NexGen Circuits: Leverage the email and call-log trail tying Norman and Vanessa to the broker (Joe) to secure a judicial search warrant for NexGen Circuits' internal R&D design servers. This will ensure that any copies of QT-AI-2025 already transferred can be forensically wiped before production integration.

8. Personal & Technical Reflection 
During the live demonstration phase of this case file, the investigative team verified that working in modern corporate incident response requires a balanced command of both filesystem deep-dives and network-level correlation.
A critical technical lesson learned was handling Anti-Forensics vectors. For instance, if Emma had successfully wiped her WhatsApp chats, investigators would have had to rely entirely on carving unallocated space from the smartphone flash sectors to reconstruct the SQLite database rows.
Furthermore, maintaining a clean Chain of Custody from the moment a Faraday bag is sealed to the final compilation of hashes inside the forensic report is the single most critical factor in ensuring that technical evidence successfully stands up to scrutiny in a court of law.


