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Abstract—Implementing proactive security measures for Google 
Cloud Platform becomes essential due to the rising complexity of 

credential-based cloud attacks. The basic password-dependent 
security models alongside standard access controls show insufficient 
capability against current attack types, including phishing intrusion, 
brute-force attacks, and credential stuffing. This investigation 

presents a proactive security method for Google Cloud credential-
based attacks through IAM strategies that combine with advanced 
MFA protection mechanisms. The paper explains Google Cloud IAM 
principles and demonstrates how role-based access control creates 

smaller impact areas during security breaches. This research 
evaluates progressive MFA solutions along with hardware security 
keys and biometric authentication mechanisms, yet it examines 
traditional single-factor authentication account weaknesses for 

keeping out complex attacks. A proposed architectural framework 
presents a secure structural design that unites IAM with MFA to form 
multiple usability barriers that defend Google Cloud infrastructures 
from credential-based assaults. 
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I. INTRODUCTION  

Through cloud computing, organizations can now access 
innovative features for their data management, which 
combines scalability with flexibility and cost-effectiveness 
[11]. Cloud infrastructure has become an attractive target for 

hackers because the increased adoption of cloud technology 
has created new security threats. User credentials serve as one 
of the most prevalent and damaging threats since adversaries 
use them to gain unauthorized entry to critical resources. 
Google Cloud Platform provides extensive security solutions 
to organizations, yet organizations need active implementation 

and configuration of these tools to properly defend against 
credential-based attacks. Advancing industry security 
demands a comprehensive security system to handle the 
developing threats in the market [1]. This paper emphasizes 
the importance of establishing an advanced strategy to protect 
Google Cloud infrastructures using strong mechanisms for 

identity and access management and multi-factor 
authentication systems. The controls of IAM serve 
organizations by defining digital identity management for 
users as well as applications and devices, which grant specific 
resource access to authorized entities [3]. As part of Google 
Cloud functionality, IAM provides administrators with precise 

control over access permissions that determine which users 
can operate on specific resources with their assigned 
permissions. Authentication security controls have gained 

increased importance due to the speedy growth of the Internet, 
according to [9]. The security measure MFA ensures safe 
access by prompting users to provide multiple authentication 
methods before entry so that compromised authentication 
factors remain ineffective. Identity and Access Management in 
Google Cloud  

The foundational security element of Google Cloud 
Identity and Access Management gives organizations 
complete control over resource access at detailed levels. 
Through an effective deployment of IAM, organizations can 
safeguard their systems by granting users permissions at the 
level required for their work tasks, which reduces the damage 

of account compromise incidents [3]. Through the IAM 
feature, administrators can create roles consisting of 
permissions used to determine user capabilities for defined 
cloud resources. The roles within the IAM framework become 
assignable to users and groups as well as service accounts, 
thus offering scalable access control management for 

organizations across different levels. The IAM system creates 
a unified platform to regulate access permissions of user 
identities, where administrators can conduct simple audits and 
monitor user activities. IAM maintains integration with 
Google Cloud services, which include Cloud Storage, together 
with Compute Engine and BigQuery, to deliver continuous 

access control throughout the entire cloud environment. Any 
organization that adopts remote work must prioritize IAM 
capabilities to guarantee all users maintain secure access to 
their company resources. Enterprise identity management and 
cross-network management functions through IAM systems, 
which represent information systems [5, 6]. The urgent 

requirement for adaptable access control models became 
essential because both remote work strategies and advanced 
cloud environments have expanded in recent times. 

Managers should implement System-Specific Policy and 
Access Control Policy alongside developing employee trust 
and performing overlapping risk management with access 
control alongside proper spending and obtaining liability or 

insurance policy protection for managing access controls 
within the organization. Figure 1 shows the different types of 
access control for the management strategy.  
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Figure 1: Management Strategy 

 
The system operates by abandoning perimeter security 

measures to protect both users and devices and provides 
secure network access no matter the insecure connectivity 
conditions. Cloud IAM follows a hierarchical model in Google 
Cloud, where policies established at the organizational level 

spread throughout all project resources and individual 
elements. The inheritance model creates efficient access 
management because administrators set general organization-
level policies before adjusting them specifically per lower 
organizational levels. The framework produces an entire asset 
performance overview that creates interdepartmental 

transparency for knowledgeable strategic decision-making.  

II. MULTI-FACTOR AUTHENTICATION FOR CREDENTIAL 

PROTECTION 

Users must present multiple authentication factors through 
Multi-Factor Authentication to obtain access authorization, 
which strongly boosts security measures. When applied 

properly, MFA establishes multiple security checkpoints that 
protect against unauthorized sign-ins despite factors such as 
passwords being discovered by attackers. The method stands 
out from single-factor authentication since it requires multiple 
security checks beyond username-password combinations, 
which exposes the system to phishing attacks, brute-force 

tactics, and password duplication [15, 27]. MFA performs 
identity authentication by evaluating three security criteria, 
which are your personal password, your physical security 
token, and your biological authentication. Knowledge-based 
factors consist of passwords or security questions, while 
ownership factors serve as smart cards or smartphones, and 
biometric factors require fingerprints or facial recognition [14, 

26]. Users can select from a range of MFA approaches in 
Google Cloud due to its support of one-time passwords from 
authenticator applications, together with hardware security 
keys and Google Prompt verification options. Organizations 
must mandatorily implement MFA protection for everyone, 
and specifically for employees with privileges to critical 

assets, because this reduces credential-based attack 
vulnerabilities. MFA establishes improved security through its 
dual authentication protocol that obstructs attackers from 
breaching the system. Organizations implement multi-factor 
authentication within their systems through their access 

controls to safeguard stored information according to  [10]. 
Software development teams running the systems choose 
which authentication method should be deployed. MFA 
should serve as an authentication interface that ensures fast, 
reliable access through user-friendly processes for service 
entry [16].  

III. MITIGATING CREDENTIAL-BASED ATTACKS 

Old-fashioned credential bombings represent major cloud 
security perils because they permit unauthorized system entry 
by exploiting faulty credentials and weak authentication [17]. 
Businesses need to employ a proactive IAM approach with 
MFA implementation to defend their sensitive Google Cloud 

resources against imminent attacks [18]. The implementation 
of proactive security practices lets organizations both decrease 
their vulnerable areas and lower the extent of successful 
attacks [16]. Companies need to create stringent password 
requirements that demand complex passwords, schedule 
periodic password changes, and block the re-use of passwords 

to minimize password vulnerabilities. Through the Identity 
Platform, organizations can use Google Cloud to set robust 
password requirements and monitor credential compromise. 
Users need security awareness training, which shows them 
how to recognize phishers through normal social engineering 
attacks and lessons on detecting dangerous email attachments 

and URLS [14]. Organizations need to establish account 
lockout protocols that will disable user accounts automatically 
when users enter multiple incorrect login attempts. Security 
data protection demands a consolidated implementation of 
multiple defense solutions according to [15].  

 

 
Figure 2: Cloud Computing used in cybersecurity 

 
The graphical authentication approach functions as an 

alternative solution to traditional methods of multi-factor 
authentication [4]. Figure 2 shows the uses of Cloud security 
for cybersecurity [7]. User behavior and access monitoring 
activities enable the detection of abnormal actions that 
indicate compromised accounts [14, 25, 28]. Using Google 
Cloud Security Command Center, organizations can track 

their cloud infrastructure for security threats and unauthorized 
activities. Statistical research confirms that organizations 
should automatically enable MFA for commercial accounts to 
enhance their cybersecurity framework [10, 21]. 
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The cloud computing practice brings substantial advantages 
through its scalability and cost effectiveness, yet security and 
incident response capabilities remain insufficient according to 
[6]. Security researchers have identified an increasing number 
of system flaws, which have led to daily security advisory 
publications [8]. Organizations persistently face major hurdles 

in protecting their cloud-based data and applications with both 
integrity, full availability, and absolute confidentiality [12. 
22]. 

According to Ajish, in 2024, cloud-based cyberattacks grew 
by almost 48% during 2022 because cloud services have 
become more lucrative targets for cybercriminals. Cloud 

adoption gain continues to rise, so organizations need to 
emphasize implementing advanced security protocols to 
defend their cloud systems from new security dangers [18, 
23]. The defense mechanism known as cloud security protects 
all elements of data, software, and infrastructure that exist in 
public, private, and hybrid cloud environments. New hacking 

tools that target cloud computing have increased interest in 
cybersecurity development, according to [19]. The protection 
of cloud networks against attacks becomes most effective 
when intrusion detection systems operate through networks in 
association with anomaly detection methods [20, 29]. 

IV. CONCLUSION  

The protection of Google Cloud from credential-based 
attacks demands a proactive method that unites strong IAM 
approaches with MFA. A combination of strong password 
standards and user-enforced MFA to secure all accounts, 
security training programs for users, and active user behavior 
monitoring enables businesses to decrease their vulnerabilities. 

The security approaches of organizations must remain 
attentive because cloud environments continue to develop, and 
new security threats and weaknesses emerge. Organizations 
must dedicate their resources to cybersecurity protection 
because they speed up digital transformation by using mobile 
devices combined with cloud services, social media, and 

Internet of Things platforms. Businesses need to develop 
proactive security measures for their technical infrastructure 
and data since they face increasingly advanced cyberattacks. 
Strong cybersecurity investments protect company data as 
well as enable business operation continuity while building 
client confidence. Strong security postures rely on staying 

updated about advancing cyber tactics and industry-leading 
practices since cyber threats persist in becoming more 
complex and advanced. Continuous improvement is essential 
for cybersecurity because businesses, technologies, and cyber 
threats undergo constant changes. 

Cloud security stands as a top priority today because 
organizations heavily depend on cloud services for their data 

storage, application operations, and business activities. 
Increasing cyberattack frequencies coupled with advanced 
techniques force organizations to adopt preventive security 
measures for defending their cloud infrastructure from 
unauthorized entry, data breaches, and other security threats. 
Organizations should adopt a 'need-to-know' security 

methodology as the foundation for their protection approach, 
which effectively defends enterprise information and stops 

breaches. Through cloud security mechanisms, organizations 
maintain data and application confidentiality and integrity, as 
well as system availability, which lets them execute their 
operations with complete trust [13, 24]. Organizations that put 
in place strong security measures avoid data breach costs, 
comply with industry regulations, and protect their reputation. 

The practices and technologies of Cybersecurity function to 
protect both networks, computer systems, and data from 
cyberattacks. Organizations that use effective cybersecurity 
measures can safeguard their sensitive information while 
maintaining continuous operations and fostering customer 
trust. Organizations, regardless of their size, require 

cybersecurity to manage risks because it reduces financial and 
operational damage from cyberattacks. The combination of 
networked systems known as clouds encounters the same 
security problems associated with computers and networks, 
including requirements for data protection and data integrity, 
as well as system uptime. 
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