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CSDF UNIT - 6 (Current Computer Forensic tools) — END-SEM PYQ Answers

> MAY /JUN 2023

Q7) a) State the features of any five computer forensic software tools. [9]

Computer forensic software tools are used to collect, preserve, analyze, and report digital evidence
without altering the original data. These tools support investigators in handling different file systems,

recovering deleted data, and ensuring evidence integrity for legal proceedings. Below are the
features of five important forensic software tools:

1. EnCase Forensic:

One of the most widely used commercial forensic tools developed by OpenText.

Provides complete disk imaging and supports multiple file systems like FAT, NTFS, exFAT, and
EXT.

Allows keyword searching, bookmarking, and evidence tagging for better case
management.

Can recover deleted, encrypted, or hidden files with detailed analysis options.
Generates court-admissible reports and maintains the chain of custody.

Extensively used by law enforcement agencies due to its high reliability and accuracy.

2. FTK (Forensic Toolkit):

Developed by AccessData, FTK is known for its advanced indexing and search features.
Can perform email analysis, file decryption, and data carving efficiently.

Supports distributed processing, enabling faster analysis of large datasets.

Provides visualization of relationships between users, emails, and files.

Includes an integrated database for team-based investigations and collaboration.

It also recovers deleted data and helps trace user activity on digital devices.

3. Autopsy (and Sleuth Kit):

An open-source forensic platform with a user-friendly graphical interface.

Performs timeline analysis, hash filtering, and keyword search for investigation.

Can analyze web artifacts, registry entries, and multimedia files.

Supports mobile forensics and integrates with other tools for deeper analysis.
Frequently updated and used in academic, corporate, and small-scale forensic work.

Provides detailed reports and visualization for easy understanding of evidence.

4. X-Ways Forensics:

A lightweight yet powerful tool known for its efficiency on limited hardware.
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Supports disk imaging, cloning, and verification using hash algorithms like MD5 and SHA1.
Offers file carving, keyword search, and advanced filtering options.

Works seamlessly with large volumes of evidence and various storage formats.

Provides comprehensive logs and customizable reporting options.

Its fast performance and small footprint make it ideal for quick forensic analysis.

5. Helix3 (Live CD):

A Linux-based live forensic tool that can boot a suspect system safely without altering data.
Ideal for incident response and live memory acquisition.

Comes with several pre-installed open-source tools like dd, md5sum, and Autopsy.

Ensures data integrity by using hashing and secure storage methods.

Can analyze files, recover data, and collect volatile information such as RAM and process
lists.

b) Write short notes on: [9 Marks]

i) Task performed by digital forensic tool ii) Tools for email forensics
iii) Techniques for email forensic investigation

i) Task performed by digital forensic tool:

Digital forensic tools are specialized software used to identify, preserve, analyze, and present digital
evidence in a legally acceptable manner. These tools automate various forensic tasks and ensure that
the integrity of data is maintained throughout the investigation.

Main tasks include:

1.

Data Acquisition: Capturing exact bit-by-bit copies (images) of digital media without altering
original data.

Data Preservation: Maintaining evidence integrity through hashing (MD5/SHA) and secure
storage.

Analysis: Examining files, logs, memory dumps, browser history, deleted data, and hidden
partitions.

Recovery: Restoring deleted, formatted, or encrypted files and retrieving lost partitions.

Documentation and Reporting: Generating detailed, court-admissible reports with evidence
trails.

Presentation: Displaying analyzed evidence in a structured and understandable form for legal
proceedings.

These tasks help investigators to handle evidence professionally while maintaining authenticity and
reliability throughout the process.

2/19



SPPU-BE-COMP-CONTENT - KSKA Git

ii) Tools for Email Forensics:

Email forensics focuses on the investigation of email crimes such as phishing, fraud, and identity
theft. Specialized tools are used to analyze header information, recover deleted messages, and trace
email sources.

Common email forensic tools include:
1. Paraben Email Examiner: Used to examine email formats like PST, OST, MBOX, and EDB files.

2. FTK (Forensic Toolkit): Extracts and analyzes emails, attachments, and deleted
correspondence.

3. MailXaminer: Supports multiple email clients, keyword searches, and generates detailed
reports.

4. AccessData eDiscovery: Provides enterprise-level email investigation and data filtering.

5. Aid4Mail: Converts, searches, and exports email evidence from various platforms like Gmail,
Outlook, and Yahoo.

These tools help investigators recover messages, analyze email headers, and trace the path of
communication between sender and receiver.

iii) Techniques for Email Forensic Investigation:

Email forensic techniques involve systematic examination of email data to identify the source,
authenticity, and intent of a communication.

Common techniques include:

1. Header Analysis: Examining “Received” fields to trace the sender’s IP address and the route
of email transmission.

2. Keyword and Content Analysis: Searching for suspicious terms or patterns related to
fraudulent activity.

3. Attachment and Link Examination: Checking for malware, phishing links, or embedded code
in attachments.

4. Server Log Analysis: Investigating mail server logs to verify delivery status and timestamps.

5. Metadata Analysis: Studying message IDs, creation times, and modification details for
authenticity.

6. Recovery of Deleted Emails: Using forensic tools to restore emails deleted intentionally by
suspects.

These techniques help determine whether the email is genuine or forged and assist in identifying the
individuals involved in cybercrimes.
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Q8) a) State the features of any five computer forensic hardware tools. [9]

Computer forensic hardware tools are specialized physical devices used for acquiring, duplicating,
and preserving digital evidence from computers, storage media, and mobile devices. These tools
ensure data integrity, write protection, and secure transfer of information during forensic
investigations. Below are the features of five commonly used forensic hardware tools:

1. Tableau Forensic Duplicator:
e A high-speed hardware device used for bit-by-bit imaging of hard drives.
e Supports various storage interfaces like SATA, IDE, USB, and NVMe.
¢ Includes write-blocking to prevent accidental modification of source data.
e Offers on-screen progress monitoring and hash verification (MD5/SHA).
2. Logicube Forensic Falcon:
e A powerful and user-friendly standalone forensic imaging system.
e Performs multi-drive cloning, supporting up to four targets simultaneously.
e Features high-speed data transfer rates up to 30 GB/min.
e Provides hash verification, encryption, and password-protected output.
3. WiebeTech Forensic UltraDock:
e A portable write-blocking dock used to safely connect suspect drives for examination.
e Supports SATA, IDE, and USB drives, ensuring read-only access.
e Displays drive information such as model, serial number, and capacity.
e Prevents accidental writing to evidence media while allowing full data viewing.
e Compact, reliable, and widely used in field investigations.
e Ideal for quick, secure data previewing without full imaging.
4. Disk Jockey Forensic:
e A multifunctional device for cloning, imaging, and erasing hard drives.
e Provides write-blocked acquisition and real-time hash comparison.
e Supports multiple drive formats and capacities.
e Can wipe drives securely using DoD-approved standards.
e Often used in digital evidence labs for duplication and verification of storage media.
e Enables investigators to maintain data authenticity during acquisition.
5. FRED (Forensic Recovery of Evidence Device):
e A forensic workstation designed specifically for digital evidence handling.

e Equipped with high-speed processors, large RAM, and multiple interfaces.
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¢ Includes built-in write blockers for SATA, USB, and FireWire devices.
e Provides stable and isolated environment for forensic analysis and imaging.

e Used for data acquisition, analysis, and reporting in one platform.

b) Write short notes on: [9 Marks]

i) Role of client and server in email ii) Investigating email crimes and violations
iii) NIST standards for forensic technologies

i) Role of Client and Server in Email:

Email communication is based on the client-server model, where both sides perform specific roles
to send, receive, and store messages securely.

Role of the Client:

e The email client (like Outlook, Thunderbird, or Gmail app) is used by the end user to
compose, send, read, and manage messages.

e It uses protocols such as SMTP (Simple Mail Transfer Protocol) to send emails and
POP3/IMAP to retrieve them from the server.

e The client stores user credentials, maintains local mailboxes, and manages attachments and
drafts.

e It also performs encryption, digital signatures, and spam filtering for user privacy.
Role of the Server:

e The email server acts as an intermediary that stores, routes, and delivers messages between
clients.

e Servers use protocols like SMTP for outgoing mail and POP3/IMAP for incoming mail
retrieval.

e It maintains logs, timestamps, and metadata that are essential for forensic analysis.

e Email servers are critical for investigators because they retain copies of messages, routing
headers, and connection history, which help trace communication sources.

Thus, both client and server play complementary roles in managing and maintaining email
communication, which is vital during forensic investigations.

ii) Investigating Email Crimes and Violations:

Email forensics deals with detecting, analyzing, and tracing crimes carried out using electronic mail
systems. Common crimes include phishing, identity theft, fraud, cyberstalking, and corporate data
leakage.

Steps involved in investigating email crimes:

5/19



SPPU-BE-COMP-CONTENT - KSKA Git

1. Collection of Evidence: Acquire emails from client devices and mail servers without altering
the data.

2. Header Analysis: Examine message headers to determine IP addresses, sender domains, and
routing paths.

3. Content Analysis: Inspect email bodies, attachments, and URLs for malicious content or fake
credentials.

4. Metadata Examination: Analyze time stamps, message IDs, and authentication results (SPF,
DKIM).

5. Tracing and Correlation: Use forensic tools to link multiple emails or accounts used by the
same suspect.

6. Recovery of Deleted Emails: Use forensic tools like FTK or MailXaminer to restore deleted
messages.

Purpose:

These steps help identify the origin of messages, verify authenticity, and detect fraudulent or illegal
communication activities. The findings are then documented and presented as digital evidence in

court.

iii) NIST Standards for Forensic Technologies:

The National Institute of Standards and Technology (NIST) provides guidelines and standards to
ensure that forensic tools and processes produce reliable, repeatable, and court-admissible results.

Key NIST Standards and Activities:

1. Tool Testing Program: NIST conducts Computer Forensic Tool Testing (CFTT) to evaluate the
accuracy and reliability of forensic tools.

2. Standards for Validation: Defines methods for validating forensic tools before official use to
ensure they meet quality requirements.

3. Data Acquisition Guidelines: Provides standards for imaging, hashing, and preserving
evidence integrity.

4. NIST SP 800-86: Offers guidelines for integrating forensic techniques into incident response
and system investigations.

5. Chain of Custody Standards: Ensures proper documentation of every stage of evidence
handling.

6. Interoperability and Reporting: Encourages consistent formats for reports and tool output
across forensic tools.

Importance:

These standards ensure that forensic investigations follow scientific principles, maintain data
integrity, and produce results that are verifiable and acceptable in legal proceedings.
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»> MAY /JUN 2024

Q7) a) What are the common examples of email crimes and violations that may necessitate
investigation? Explain any one in detail. [9 Marks]

Email crimes and violations involve the misuse of electronic mail systems to commit fraud, spread
malware, or perform illegal activities. These crimes often require digital forensic investigation to
trace senders, recover deleted messages, and collect admissible evidence.

Common Examples of Email Crimes and Violations:

1.

Phishing Attacks:
Fraudulent emails that impersonate trusted organizations to trick users into revealing
passwords, banking details, or OTPs.

Email Spoofing:
Forging the sender’s email address or domain to make the message appear legitimate, used
mainly for scams or malware delivery.

Email Bombing:
Flooding a user’s inbox with excessive emails to crash the mail server or disrupt
communication services.

Spamming:
Sending large volumes of unsolicited commercial or promotional emails to users without
consent.

Identity Theft:
Stealing personal or financial information via email to impersonate someone for illegal
purposes.

Cyberstalking and Harassment:
Sending threatening, abusive, or defamatory emails repeatedly to intimidate or harass
individuals.

Corporate Espionage:
Using email to leak confidential data, trade secrets, or internal company information.

Example Explained - Phishing Attack:

Definition:

Phishing is a cybercrime where attackers send deceptive emails pretending to be legitimate
institutions such as banks, e-commerce sites, or government agencies to steal sensitive
information.

How It Works:

The attacker sends a convincing email containing a fake link that directs the victim to a
counterfeit website resembling the real one. When the victim enters credentials, the data is
captured by the attacker.

Forensic Investigation Process:

1. Header Analysis: Identify sender IP and originating mail server.
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2. URL and Link Examination: Analyze embedded links for redirects or malicious
domains.

3. Attachment Analysis: Check for malware or scripts.
4. Metadata Study: Verify message authenticity and timestamps.
5. Server Log Review: Correlate the email with network logs to trace the origin.

e Outcome:
Investigators can trace the source of the email, identify compromised systems, and collect
digital evidence for legal action against attackers.

b) Explain any software tool using in computer forensics investigation and its respective purpose?
[9]

Computer forensic software tools are designed to assist investigators in collecting, preserving,
analyzing, and presenting digital evidence without altering its integrity. One of the most widely used
and reliable tools in forensic investigation is FTK (Forensic Toolkit).

1. Name of Tool: FTK — Forensic Toolkit
¢ Developed by: AccessData Group
* Type: Commercial Digital Forensic Software

2. Purpose of FTK: FTK is used to analyze computers, mobile devices, and digital storage media for
evidence in criminal, civil, and corporate investigations. Its main purpose is to perform data recovery,
indexing, and reporting while maintaining the authenticity of evidence. It helps forensic examiners
uncover deleted data, hidden files, emails, and user activity efficiently.

3. Key Features of FTK:

1. Comprehensive Data Indexing:
FTK automatically indexes all data during the acquisition process, allowing extremely fast
searches across large evidence files.

2. Email Analysis:
Supports investigation of email databases like PST, OST, EDB, and MBOX. It can recover
deleted emails and attachments, making it useful in fraud or phishing cases.

3. File Decryption and Password Recovery:
Includes built-in password cracking and decryption tools to access protected files.

4. Visualization and Link Analysis:
FTK can map relationships between users, files, and email accounts, helping identify
communication patterns in large cases.

5. Data Integrity and Verification:
Generates hash values (MD5/SHA1) for each piece of evidence to ensure data authenticity
and admissibility in court.

6. Comprehensive Reporting:
Produces detailed, customizable forensic reports that can be presented as legal evidence.

4. Steps in Using FTK in a Forensic Investigation:
1. Evidence Acquisition: Create an image of the suspect’s drive using FTK Imager.
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Indexing and Processing: Automatically index files, emails, and internet history.
Search and Analysis: Use filters and keyword searches to locate relevant evidence.
Recovery: Retrieve deleted or encrypted files from the image.

Reporting: Generate and export a detailed report of findings for legal proceedings.

AW

5. Benefits and Significance:
e Ensures forensic soundness by preserving original data.
e Provides faster investigation through indexed search.
e Supports team collaboration by allowing multiple users to work on the same case database.
e Accepted by courts as a trusted forensic tool due to its reliability and detailed
documentation.

Q8) Write short note (any two) [18]

a) Computer forensics hardware tools b) Validating & testing forensics software
c) E-Mail investigation

(a) Computer Forensics Hardware Tools

Computer forensic hardware tools are physical devices used to acquire, duplicate, analyze, and
preserve digital evidence safely without modifying original data. These tools are essential for
ensuring data integrity, speed, and reliability during the investigation.

Key Features and Functions:
1. Write-Blocking: Prevents alteration of the original evidence during access or imaging.
2. Imaging and Cloning: Creates exact bit-by-bit copies of hard drives or storage media.
3. Hash Verification: Uses algorithms like MD5 or SHA1 to confirm data authenticity.
4. High-Speed Duplication: Enables rapid copying of large data sets for investigation.
5. Portability: Many devices are compact and suitable for field forensics.

Common Examples:
e Tableau Forensic Duplicator: High-speed imaging with built-in write protection.
e Logicube Forensic Falcon: Supports multiple drive formats and simultaneous cloning.
e WiebeTech UltraDock: Provides safe, write-blocked access to suspect drives.
e FRED Workstation: High-performance forensic computer with integrated write blockers.

e Disk Jockey Forensic: Used for cloning, wiping, and verifying evidence drives.

(b) Validating and Testing Forensics Software

Validation and testing of forensic software are critical to ensure that the tools used in digital
investigations are accurate, reliable, and legally acceptable. It confirms that a forensic tool produces
correct results under different conditions.

Purpose of Validation:
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e To verify that a forensic tool functions as intended.
e To ensure consistency and repeatability of results.
e To maintain credibility and admissibility of digital evidence in court.
Steps in Validation Process:
1. Planning: Define objectives, testing methods, and expected outcomes.
2. Tool Testing: Apply the tool on test datasets and compare outputs with known results.
3. \Verification: Check for accuracy, completeness, and repeatability.
4. Documentation: Record findings, test conditions, and results for future reference.
5. Periodic Re-Testing: Validate again after updates or version changes.
Role of NIST (National Institute of Standards and Technology):
e NIST runs the Computer Forensic Tool Testing (CFTT) program to standardize validation.
e It provides guidelines, datasets, and performance benchmarks for forensic software.

¢ Helps maintain uniformity across different organizations and investigations.

(c) E-Mail Investigation

E-mail investigation is a branch of digital forensics focused on analyzing electronic mail
communication to detect and trace criminal activities such as phishing, fraud, harassment, and
identity theft.

Objectives:
e To identify the sender and recipient of messages.
e Torecover deleted or tampered emails.
e To trace the route of transmission using headers and metadata.
e To detect malicious attachments or fraudulent links.
Process of E-Mail Investigation:
1. Evidence Collection: Secure email accounts, servers, and backup copies.
2. Header Analysis: Examine “Received” lines to find the sender’s IP and routing path.

3. Content and Metadata Analysis: Review subject lines, timestamps, and hidden message
properties.

4. Attachment and Link Examination: Detect embedded malware or phishing URLs.
5. Recovery: Use tools to restore deleted emails and attachments.
6. Reporting: Document findings and generate admissible reports.

Common Tools Used: FTK, EnCase, MailXaminer, Paraben Email Examiner, Aid4Mail
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» MAY /JUN 2025

Q7) a) What factor should be considered when evaluating the computer forensics tool need for an
investigation? Explain any two in detail? [9]

Evaluating computer forensic tool needs is an important step before starting any investigation. The
right tool ensures that digital evidence is collected, analyzed, and preserved in a reliable and legally
admissible manner. Several factors must be considered while selecting or evaluating forensic tools to

suit the investigation requirements.

Factors to be Considered:

1.

Functionality and Features:

The tool must support required forensic operations such as imaging, recovery, analysis, and
reporting.

It should be capable of handling different file systems (NTFS, FAT, EXT, etc.) and devices (PCs,
mobiles, networks).

Reliability and Accuracy:
The tool should produce consistent and verifiable results under similar conditions.
Reliability ensures that findings are scientifically valid and accepted in court.

Ease of Use and Interface:
The tool should have a user-friendly interface to simplify complex tasks and minimize human
error.

Compatibility:
It must be compatible with multiple operating systems, storage formats, and devices used in
digital evidence collection.

Validation and Testing:
The tool must be validated (as per NIST standards) to prove its accuracy, repeatability, and
correctness of results.

Cost and Licensing:
Consideration of budget, license availability, and organization requirements is also essential.

Reporting Capability:
The tool should generate comprehensive and court-admissible reports that clearly present
findings.

Support and Updates:
Continuous vendor support and updates are required to handle new file types and
technologies.

Explanation of Any Two Factors:

1. Reliability and Accuracy:

A forensic tool must provide results that are consistent, precise, and scientifically valid.

If the same evidence is analyzed multiple times, the tool should generate identical outputs,
proving its accuracy.
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Reliability is crucial because even a minor error can lead to false conclusions and weaken the
legal case.

Therefore, before using any forensic tool, it should undergo testing and validation to ensure
it meets industry standards like those defined by NIST CFTT (Computer Forensic Tool Testing
Program).

2. Compatibility:

Compatibility ensures that the forensic tool can handle various devices, operating systems,
and file systems encountered during investigations.

For example, an investigation might involve Windows, Linux, and mobile devices—so the tool
should support all formats like FAT32, NTFS, EXT4, and APFS.

A compatible tool avoids data loss and ensures smooth acquisition and analysis of evidence
from different platforms.

This factor is important when multiple digital environments are involved in a cybercrime
case.

b) What is role of hardware tool in computer forensics, and howduthey differ form software tools?

[9]

In computer forensics, hardware tools play a crucial role in the physical acquisition, protection, and
examination of digital evidence from computers and storage media. These tools are designed to
ensure that evidence is collected without altering or damaging the original data. Hardware tools
work hand-in-hand with software tools to maintain the integrity of evidence throughout the forensic

process.

Role of Hardware Tools in Computer Forensics:

1.

Data Acquisition:

Hardware devices such as write blockers and imaging devices are used to create exact bit-
by-bit copies of storage media like hard disks or USB drives.

They help prevent accidental modification of data during acquisition.

Data Protection:
Hardware tools ensure that no write commands reach the suspect’s drive.
This preserves the chain of custody and protects evidence from contamination.

Analysis Support:
Hardware like forensic workstations provide a stable and high-performance environment to
analyze large amounts of data quickly and securely.

Storage and Recovery:
Specialized hardware tools help in data recovery from damaged or corrupted storage
devices.

Portability and Connectivity:
Many hardware kits come with adapters, connectors, and portable kits to support field
investigations and on-site evidence acquisition.
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Difference Between Hardware and Software Tools:

physical devices.

Aspect Hardware Tools Software Tools
Nature Physical devices used for evidence acquisition and Programs or applications used for analysis and
protection. reporting.
Write blockers, forensic duplicators, data recover
Example P 4 EnCase, FTK, Autopsy, X-Ways.
hardware.
Used for capturing and preserving data from Used for examining, searching, and analyzin
Function p g p g g g yzing

data.

Modification Risk

Prevents alteration of original evidence.

Works on copies or images created by
hardware tools.

Dependency

Operates independently of the host system.

Requires hardware tools to first acquire or
image data.

Q8) Write short note on (any 2) [18]

a) Validating & testing forensics software
c) Computer forensics software tool

a) Validating & testing forensics software
Validation and testing of forensic software are essential processes to ensure that the tools used in
digital investigations are accurate, reliable, and legally acceptable. Since the results obtained from
forensic tools can be presented in court, they must be scientifically verified and produce consistent

outcomes under similar conditions.
1. Steps in Validation and Testing Process:
1. Define Requirements: Determine what functions the tool should perform (e.g., imaging,
hash verification, recovery).

vk wN

limitations.
2. Role of NIST (National Institute of Standards and Technology):
The NIST Computer Forensic Tool Testing (CFTT) program provides standardized procedures for
testing forensic tools.
It helps investigators determine whether a tool meets industry standards and produces valid,
court-admissible results.
3. Importance of Validation & Testing:

e Ensures accuracy and reliability of forensic findings.

e Builds credibility of evidence in court.
e Detects tool limitations before actual use.
e Promotes standardization across forensic investigations.

b) e-mail investigation

Prepare Test Data: Use standard datasets or NIST test images for consistent evaluation.
Execute Tests: Run the tool multiple times to verify repeatability and consistency.
Compare Results: Check outputs against expected results to confirm accuracy.
Document Findings: Maintain reports showing validation outcomes, deviations, and
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(b) E-Mail Investigation

E-mail investigation is a branch of digital forensics focused on analyzing electronic mail
communication to detect and trace criminal activities such as phishing, fraud, harassment, and
identity theft.

Objectives:
e To identify the sender and recipient of messages.
e Torecover deleted or tampered emails & to detect malicious attachments or fraudulent links.
e To trace the route of transmission using headers and metadata.
Process of E-Mail Investigation:
1. Evidence Collection: Secure email accounts, servers, and backup copies.
2. Header Analysis: Examine “Received” lines to find the sender’s IP and routing path.

3. Content and Metadata Analysis: Review subject lines, timestamps, and hidden message
properties.

4. Attachment and Link Examination: Detect embedded malware or phishing URLs.
5. Recovery: Use tools to restore deleted emails and attachments.
6. Reporting: Document findings and generate admissible reports.

Common Tools Used: FTK, EnCase, MailXaminer, Paraben Email Examiner, Aid4Mail

(c) Computer Forensics Hardware Tools

Computer forensic hardware tools are physical devices used to acquire, duplicate, analyze, and
preserve digital evidence safely without modifying original data. These tools are essential for
ensuring data integrity, speed, and reliability during the investigation.

Key Features and Functions:
1. Write-Blocking: Prevents alteration of the original evidence during access or imaging.
2. Imaging and Cloning: Creates exact bit-by-bit copies of hard drives or storage media.
3. Hash Verification: Uses algorithms like MD5 or SHA1 to confirm data authenticity.
4. High-Speed Duplication: Enables rapid copying of large data sets for investigation.
5. Portability: Many devices are compact and suitable for field forensics.

Common Examples:
e Tableau Forensic Duplicator: High-speed imaging with built-in write protection.
e Logicube Forensic Falcon: Supports multiple drive formats and simultaneous cloning.
e WiebeTech UltraDock: Provides safe, write-blocked access to suspect drives.

e FRED Workstation: High-performance forensic computer with integrated write blockers.

14719



SPPU-BE-COMP-CONTENT - KSKA Git

Disk Jockey Forensic: Used for cloning, wiping, and verifying evidence drives.

> NOV / DEC 2023

Q7) a) How does email play a significant role in digital investigations? What types of information
can be obtain from email Header that may be relevant in investigations? [9]

E-mail plays a vital role in digital investigations because it is one of the most common means of
electronic communication used for both personal and professional purposes. Many cybercrimes such
as phishing, fraud, harassment, identity theft, and corporate data leaks are carried out through e-
mails. Therefore, analyzing e-mail messages provides investigators with crucial evidence about the
sender, recipient, and the method used to commit the crime.

1. Role of E-mail in Digital Investigations:

1. Source of Evidence:
E-mails often contain incriminating information such as threats, illegal transactions, or
attachments containing malware.
Investigators can recover deleted or hidden e-mails from mail servers or user systems.

2. Tracing Communication:
E-mail records help identify who communicated with whom, the time, and the frequency of
communication.
This helps establish connections between suspects and victims.

3. Tracking Origin and Route:
Through header analysis, investigators can trace the IP address and server path an e-mail
took from sender to receiver.
This is valuable in locating the source of spam, fraud, or cyber-attack.

4. Authentication of Identity:
E-mails are used to verify whether a suspect’s account or device was involved in a criminal
activity.

5. Recovery of Attachments:
Investigators can extract and examine attachments that may contain malware, stolen data,
or confidential information.

2. Information Obtained from an E-mail Header:

An e-mail header is the hidden part of an e-mail that stores technical metadata about the message’s
journey. It provides investigators with essential details that can trace the origin of the e-mail and
verify its authenticity.

Header Field Information Revealed / Use in Investigation

From: Shows the sender’s e-mail address (may help identify suspect).
To / Cc / Bec: Identifies recipients and any hidden receivers of the e-mail.
Subject: Gives idea about the content or intent of the message.
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Header Field Information Revealed / Use in Investigation

Date and Time: Indicates when the e-mail was sent, helping establish a timeline of events.

Displays the IP addresses and mail servers through which the e-mail passed, allowing investigators

Received: .

to trace its route.
Message-ID: Provides a unique identifier for tracking or verifying duplicate messages.
Return-Path: Indicates the real sender or reply-to address, useful for detecting spoofing.

MIME / Content-

Type:

Shows whether the e-mail includes attachments or multimedia content.

Example:
If a fraudulent e-mail claims to be from a bank, analyzing the Received field in the header can expose
that the IP address belongs to a different country or fake domain, confirming the fraud.

b) What factors should be considered when evaluating computer forensics tool needs for an
investigations. Explain any two in detail? [9] - Done

Q8) a) What is function e-mail server, how does it store & manage e-mail data? [9]

An e-mail server is a specialized computer system or application that is responsible for sending,
receiving, storing, and managing e-mail messages over a network. It acts as the central hub that
routes e-mails between users and ensures reliable message delivery.

1. Function of an E-mail Server:

1.

Message Transmission:

The e-mail server sends and receives messages using standard Internet protocols such as
SMTP (Simple Mail Transfer Protocol) for outgoing mail and POP3 / IMAP for incoming mail.
It ensures that the message reaches the correct destination.

Routing and Delivery:
When a user sends an e-mail, the server identifies the recipient’s domain, finds the
appropriate destination server, and routes the message accordingly.

Authentication and Security:
The server verifies user credentials before allowing them to send or access mail.
It also uses encryption, spam filters, and malware scanners to protect communication.

Storage Management:
It stores all incoming and outgoing messages, attachments, and metadata in user mailboxes
or databases until the user retrieves them.

Synchronization:
Through IMAP, the e-mail server synchronizes messages across multiple devices (e.g., phone,
laptop, tablet) so users can access the same inbox from anywhere.

Backup and Archiving:
The server often maintains backups or archived copies of e-mails, which become important
digital evidence in forensic investigations.
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2. How E-mail Servers Store and Manage Data:

e Storage Mechanism:
E-mail servers store messages in structured directories or databases. Each user account has a
mailbox that contains folders such as Inbox, Sent, Drafts, and Trash.

e Metadata Storage:
Along with the message body, the server also stores metadata — sender and receiver
addresses, timestamps, IP addresses, and message IDs — which are critical for forensic
analysis.

e Management Process:
The server uses indexing to search messages quickly, filters to block spam, and permissions
to ensure authorized access.
Administrators can monitor mail flow, set size limits, and apply retention policies for
compliance.

3. Example:: For instance, in a corporate setup using Microsoft Exchange Server, all e-mails are
stored in a central Exchange database (EDB file). Investigators can extract data from this file to trace
communication between employees or uncover evidence of data leakage.

b) Write short note (any one): [9]
i) E-Mail forensics tools ii) computer forensics hardware tools
i) E-Mail forensics tools

E-mail forensic tools are specialized software used to analyze, recover, and examine e-mails during
digital investigations.

They help identify the source, sender, recipients, and route of e-mail communication, which is
important in crimes like phishing, fraud, or data theft.

Functions:
e Header Analysis: Traces sender’s IP, mail route, and timestamp.
e Content & Attachment Examination: Detects malicious links or files.
e Deleted Mail Recovery: Recovers deleted or hidden messages.
¢ Metadata Extraction: Identifies message IDs, subjects, and recipients.
e Report Generation: Produces detailed investigation summaries.
Common Tools:
e MailXaminer — Supports PST, MBOX, and EML formats with keyword search.
e Paraben E-mail Examiner — Performs in-depth analysis of e-mails.
e FTK/ EnCase — Advanced forensic suites with e-mail analysis modules.

e Aid4Mail — Recovers and converts e-mails from multiple clients.
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ii) computer forensics hardware tools - Done

> NOV /DEC 2024

Q7) a) Write short note on. [9]

i) Tools for email forensics < Done ii) Computer forensics hardware tools < Done
b) Explain the process for validating and testing forensics software. [9]

Validation and testing of forensic software are critical to ensure that the tools used in digital
investigations are accurate, reliable, and legally acceptable.

Since forensic evidence may be presented in court, it is essential that the software used produces
consistent and verifiable results.

The goal of validation and testing is to confirm that a forensic tool works as intended and does not
alter or damage digital evidence.

1. Meaning of Validation and Testing:

e Validation:
Validation is the process of confirming that a forensic tool performs correctly and meets its
intended purpose.
It ensures that results produced by the tool are accurate, consistent, and reproducible.

e Testing:
Testing involves experimenting with the tool using known datasets to check its performance,
stability, and accuracy.
It helps identify errors, limitations, or inconsistencies before the tool is used in real
investigations.

2. Process for Validating and Testing Forensic Software:

1. Define Objectives:
Clearly specify the functions to be tested (e.g., imaging, recovery, search, or reporting).
Define what outcomes are expected from the tool.

2. Prepare Test Data:
Create or use standard test datasets that contain known files and evidence.
Tools like the NIST Computer Forensic Tool Testing (CFTT) program provide benchmark data
for testing.

3. Run the Tool:
Execute the tool multiple times on the same dataset to check for repeatability and
consistency in its output.

4. Compare Results:
Compare the tool’s output with expected results or results from another validated tool to
verify accuracy.

5. Error Analysis:
Record any deviations, errors, or inconsistencies found during the test process and analyze
their cause.
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6. Documentation:
Maintain detailed test logs, screenshots, and reports describing how validation was
performed and what results were obtained.

7. Review and Approval:
Once verified, the tool can be approved for use in actual investigations.
Periodic re-testing is required whenever the tool is updated or new versions are release

Q8) a) What is function email server show does it store of mange e-mail data?[9] - Done

b) Write short note on.
i) Computer forensics software tools = Done ii) E-mail Investigations = Done

» Additional question from Nov/Dec 2022:
Q7) a) Explain types of digital forensics tools. Also explain the task performed
by these tools.

Types of Digital Forensics Tools: Digital forensics tools are categorized based on their primary
functions in evidence acquisition, analysis, and reporting, ensuring chain of custody and data
integrity during investigations.

1. Disk/Data Capture Tools
* Create bit-stream images of storage devices (HDDs, SSDs, USBs) without alteration using
write-blockers; examples include FTK Imager, dd, Guymager.
e Support hashing (MD5/SHA-256) for verification and handle large volumes for court-
admissible copies.
2. File Viewing and Analysis Tools
* Examine file contents, recover deleted fragments, and detect hidden data in formats like
documents, images; examples: Autopsy, The Sleuth Kit.
* Reveal metadata, timestamps, and carved files from unallocated space.
3. Registry Analysis Tools
* Parse Windows registry hives for user activity, installed software, and autostart entries;
integrated in tools like EnCase or standalone like Registry Explorer.
* Uncover remnants of malware or unauthorized access.
4. Network and Database Forensics Tools
* Capture/analyze traffic (Wireshark for packets), logs, and reconstruct sessions; database
tools query SQL artifacts.
* Identify intrusions via anomalies in protocols or queries.
5. Specialized Analysis Tools
* Target email (Nuix), web history (NetAnalysis), mobile (Cellebrite), memory (Volatility);
handle encrypted or cloud data.
* Provide timeline reconstruction and keyword carving.
6. Forensic Suites/Platforms
* All-in-one like Magnet AXIOM, EnCase Forensic integrate acquisition, analysis, reporting with
GUI/CLI support.
* Automate workflows, generate reports for legal use.

Note: Please check and verify all answers once before referring.
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