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ABSTRACT

Cloud computing has transformed the way a firm handles and analyze data in today’s
data-driven world. This transition has underscored the need for robust cloud digital
forensics. Today, the voyage begins with an overview of cloud computing and its
rapid integration across sectors, with enterprises increasingly using CSPs for data
storage and processing. This change requires a deep understanding of cloud digital
forensics. The paper analyses cloud-specific forensic tools and approaches to address
these problems, emphasizing the need for digital forensics professionals and CSPs
to collaborate. Cloud-based investigations have evidentiary issues, particularly in
terms of digital evidence reliability and integrity. Legal issues, including jurisdic-
tional complexities and privacy concerns, are extensively discussed, emphasizing
the need to align investigative techniques with legal requirements.The purpose is
to enhance the effectiveness and legality of digital forensics in cloud-based data
breach investigations, thereby protecting digital assets in a cloud-dominated world.
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I. INTRODUCTION

The advent of cloud computing has transformed the way individuals and orga-
nizations store, manage, and access their digital data. With the growing reliance on
cloud services, digital forensics has become increasingly crucial in investigating
cybercrimes, data breaches, and other incidents involving cloud-hosted information
(Manral, Somani, & Conti, 2019). This introduction delves into the realm of digital
forensics in cloud environments, highlighting its significance, the evolution of cloud
computing, and the challenges and complexities it presents to investigators. Cloud
computing has redefined the landscape of IT infrastructure by offering scalable, cost-
effective, and on-demand access to computing resources and services (Wagemann,
Clements, & Figuera, 2018). This shift has led to a proliferation of cloud service
providers, each offering a range of services, including infrastructure as a Service
(IaaS), Platform as a Service (PaaS), and Software as a Service (SaaS). Consequently,
individuals and businesses have entrusted sensitive data, applications, and work-
loads to these cloud platforms. However, the dynamic nature of cloud computing
introduces complexities when it comes to digital investigations.

The significance of digital forensics in cloud environments lies in its role as a
critical tool for uncovering evidence, identifying culprits, and piecing together the
puzzle in the wake of cloud-based cyber incidents (Brown, 2015). Cloud environ-
ments present unique challenges that require specialized investigative techniques,
tools, and expertise. Unlike traditional on-premises environments, where data re-
sides within the physical boundaries of an organization (Zhang & Yue, 2020), cloud
data is dispersed across multiple servers and data centres, often located in different
jurisdictions, making it challenging to establish jurisdiction and a chain of custody.

The evolution of cloud computing has further complicated digital forensics. In
the early days of cloud services, digital forensics primarily focused on extracting
evidence from local devices, including computers and mobile phones. However,
as data increasingly migrated to the cloud, investigators had to adapt. Cloud fo-
rensics emerged as a specialized discipline, addressing the nuances and intricacies
of gathering, preserving, and analyzing digital evidence from cloud environments
(Dykstra & Riehl, Forensic Collection of Electronic Evidence from Infrastructure-
as-a-Service Cloud Computing, 2012).

One of the primary challenges in digital forensics within cloud environments
is the preservation of evidence. Traditional digital forensics often involves seizing
physical devices, which can be powered off and disconnected from the network to
preserve evidence. In contrast, cloud-based evidence exists on remote servers main-
tained by third-party providers, where investigators have limited control (Dykstra
& T. Sherman, Acquiring forensic evidence from infrastructure-as-a-service cloud
computing: Exploring and evaluating tools, trust, and techniques, 2012). Ensuring

358



20 more pages are available in the full version of this
document, which may be purchased using the "Add to Cart"
button on the publisher's webpage: www.igi-
global.com/chapter/digital-forensics-in-cloud-

environments/402974

Related Content

Behaviour Monitoring and Interpretation: The Example of a Pedestrian
Navigation System

Bjorn Gottfried (2013). Human Behavior Recognition Technologies: Intelligent
Applications for Monitoring and Security (pp. 157-173).
www.irma-international.org/chapter/behaviour-monitoring-interpretation/75290

An mHealth System for Monitoring of Children with Suspected Cardiac
Arrhythmias

E. Kyriacou, D. Hoplaros, P. Chimonidou, G. Matheou, M. Millis, A. Kounoudes, A.
Jossifand C. Pattichis (2013). International Journal of Monitoring and Surveillance
Technologies Research (pp. 54-71).
www.irma-international.org/article/an-mhealth-system-for-monitoring-of-children-with-suspected-
cardiac-arrhythmias/93054

Demos: A Distributed Model based on Autonomous, Intelligent Agents with
Monitoring and Anticipatory Responses for Energy Management in Smart
Cities

Nikolaos Bourbakis, Lefteri H. Tsoukalas, Miltiadis Alamaniotis, Rong Gaoand K.
Kerkman (2014). International Journal of Monitoring and Surveillance Technologies
Research (pp. 81-99).

www.irma-international.org/article/demos/133284

KSM Based Machine Learning for Markerless Motion Capture
Therdsak Tangkuampienand David Suter (2010). Machine Learning for Human
Motion Analysis: Theory and Practice (pp. 74-106).
www.irma-international.org/chapter/ksm-based-machine-learning-markerless/39339

Fuzzy Integration of Support Vector Regression Models for Anticipatory
Control of Complex Energy Systems

Miltiadis Alamaniotisand Vivek Agarwal (2014). International Journal of Monitoring
and Surveillance Technologies Research (pp. 26-40).

www.irma-international.org/article/fuzzy-integration-of-support-vector-regression-models-for-

anticipatory-control-of-complex-energy-systems/123953



http://www.igi-global.com/chapter/digital-forensics-in-cloud-environments/402974
http://www.igi-global.com/chapter/digital-forensics-in-cloud-environments/402974
http://www.igi-global.com/chapter/digital-forensics-in-cloud-environments/402974
http://www.irma-international.org/chapter/behaviour-monitoring-interpretation/75290
http://www.irma-international.org/article/an-mhealth-system-for-monitoring-of-children-with-suspected-cardiac-arrhythmias/93054
http://www.irma-international.org/article/an-mhealth-system-for-monitoring-of-children-with-suspected-cardiac-arrhythmias/93054
http://www.irma-international.org/article/demos/133284
http://www.irma-international.org/chapter/ksm-based-machine-learning-markerless/39339
http://www.irma-international.org/article/fuzzy-integration-of-support-vector-regression-models-for-anticipatory-control-of-complex-energy-systems/123953
http://www.irma-international.org/article/fuzzy-integration-of-support-vector-regression-models-for-anticipatory-control-of-complex-energy-systems/123953

