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Abstract. The External Attack Surface Management (EASM) in 

strengthening cybersecurity defenses is covered in the cyber security-

enhanced web application. It draws attention to how the attack surface 

is dynamic and affected by various elements, including network 

infrastructure, web applications, and third-party integrations. To stop 

possible cyber threats, EASM is a strategic method for managing and 

monitoring this surface. Threat intelligence collection, vulnerability 

scanning, and reconnaissance are important techniques. Vulnerabilities 

across digital assets are effectively identified and prioritized using 

automated tools. To evaluate the effects of external threats and direct 

remediation efforts, threat modeling is essential. For EASM initiatives 

to be effective, stakeholders must work together. To protect digital 

assets and uphold EASM, the report's conclusion highlights the 

necessity for organizations to take a proactive approach. 
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 1 Introduction 
The connected digital world of today exposes enterprises to a growing number of 

external hostiles cyberthreats. An organization's attack surface has increased 

dramatically with the growth of internet-facing assets like web apps, APIs, and cloud 

infrastructure, giving adversaries multiple points of entry to take advantage of 

weaknesses and compromise private information [1]. The idea of External Attack 

Surface Management (EASM) has surfaced as a proactive approach to find, examine, 

and address vulnerabilities across an organization's external-facing assets in response 

to this changing threat scenario. Companies may greatly lower the chance of 

successful cyberattacks and protect their vital assets from exploitation by thoroughly 

evaluating and managing the attack surface [2]. 

1.1 Research Objectives 

The research's objective is to create an EASM framework that improves cybersecurity 

© The Author(s) 2025
J. K. Katiyar et al. (eds.), Proceedings of International Conference on Computer Science and Communication
Engineering (ICCSCE 2025), Advances in Computer Science Research 124,
https://doi.org/10.2991/978-94-6463-858-5_187

https://doi.org/10.2991/978-94-6463-858-5_187
http://crossmark.crossref.org/dialog/?doi=10.2991/978-94-6463-858-5_187&domain=pdf


 

expose assets in various operational environments. 
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through detecting, tracking, and mitigating external threats (RO1). It seeks to offer a 

proactive defense system that continuously examines and evaluates weaknesses in an 

organization's external digital footprint (RO2). To guarantee efficacy, the research 

will assess different EASM tactics in diverse settings, emphasizing response times, 

automation efficiency, and detection accuracy (RO3) [3, 4]. 

RO1: To plan and create an External Attack Surface Management (EASM) system 

that incorporates automated cybersecurity threat detection, monitoring, and 

mitigation. 

RO2: To put in place a real-time system for detecting vulnerabilities and alerts so that 

businesses can react proactively to digital threats and external attack routes. 

RO3: To evaluate how well EASM tools identify third-party risks, shadow IT, and 

RO4: To assess how automation and analytics powered by AI can improve the 

effectiveness and responsiveness of EASM strategies. 

RO5: To investigate how EASM can be integrated with current cybersecurity 

frameworks to guarantee a comprehensive strategy for compliance adherence and 

external threat management. 

1.2 Review Methodology 

The External Attack Surface Management will seamlessly integrate various platforms 

such as VirusTotal, Whois lookup, Shodan, info, and others to gather comprehensive 

information about a domain name. By leveraging the diverse capabilities of these 

platforms, our tool ensures thorough coverage in locating subdomains and associated 

assets [5]. The tool employs innovative and proprietary techniques for subdomain 

discovery, setting it apart from other tools in the market. These techniques may 

include advanced algorithms for domain enumeration, pattern recognition in DNS 

records, and heuristic analysis of historical data to uncover hidden subdomains. 

Integration with VirusTotal provides access to a wealth of threat intelligence data, 

allowing our tool to identify potentially malicious subdomains associated with the 

target domain. By analyzing the reputation scores and historical activity of 

subdomains, our solution enhances threat detection capabilities [6]. 

2 External Attack Surface Management 

The EASM incorporates WAF presence detection capabilities to identify whether 

subdomains are protected by Web Application Firewalls (WAFs). This information 

helps assess the level of security measures implemented and prioritize further analysis 

based on the perceived risk level to facilitate decision-making and collaboration, our 

tool generates comprehensive reports and visualizations summarizing the findings 

from subdomain discovery [7]. These reports may include detailed information on 

discovered subdomains, associated assets, threat indicators, and recommended actions 

for mitigation. The external attack surface management is designed for scalability and 

performance, our solution is capable of handling large-scale domain reconnaissance 
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tasks efficiently. Whether analyzing a single domain or conducting bulk 

reconnaissance across multiple domains, our system ensures timely and accurate 

results without compromising performance [8, 9]. 

2.1 Recon  

Recon is the first stage of an information-gathering procedure, frequently seen as the 

start of a security audit or cyberattack.  The objective is to gather as much pertinent 

data as you can about a subject without coming into contact with it.  This stage, which 

can include both active and passive tactics, is essential for comprehending a target's 

external environment.  Obtaining publicly accessible data, including IP addresses, 

domain names, and other characteristics, without warning the target is known as 

passive reconnaissance [10]. However, in order to obtain more precise information, 

active reconnaissance entails interacting directly with a target (for example, by port 

scanning or probing).  The results of this stage prepared the ground for next phases of 

investigation and analysis [11]. 

2.2 OSINT 

OSINT refers to the process of collecting information from publicly available sources, 

such as websites, social media platforms, public records, and any other resources that 

do not require private or restricted access. OSINT can be used to gather critical 

intelligence about a target’s infrastructure, operations, and even social engineering 

attack vectors. Some common OSINT techniques include querying public databases, 

using search engines to identify exposed information, scanning social media platforms 

for personal data or insider threats, and more. It is a critical part of reconnaissance as 

it provides valuable insights into a target without violating laws or ethical guidelines 

[12]. 

2.3 Subdomain Discovery  

This identifies subdomains associated with a target domain. Subdomains are 

additional segments of a domain name that often host specific services, applications, 

or resources (e.g., blog.target.com or shop.target.com). Subdomains often provide 

attackers with an attack surface that is overlooked or inadequately secured. 

Subdomain discovery can be performed using DNS queries, brute-force methods, or 

tools like Shodan, which can reveal additional attack vectors. Identifying these 

subdomains helps security professionals understand the full scope of a target’s digital 

presence, and is a key element in external attack surface management [13]. 

2.4 Port Scanning 

One method for locating open ports on a target machine or network is port scanning.  

Attackers may be able to access the system through open ports and communicate with 
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particular services that are operating on them.  An open port on a server, for instance, 

may be a sign of an attack-prone web application, FTP server, or database service.  To 

find out which ports are open, closed, or filtered, port scanning tools like Nmap 

examine the target system.  Knowing which services are operating on a system and 

whether any of them are susceptible to exploits requires knowledge of this 

information [14, 15]. 

3 Block Diagram of EASM flow 

The External Attack Surface Management (EASM) Flow is a systematic process 

aimed at discovering, tracking, and countering security risks of an organization's 

external digital assets. The process ensures companies can effectively manage risks 

ahead of time before they cause security breaches [16]. The EASM Flow uses a 

systematic design process, which involves reconnaissance, asset discovery, open-

source intelligence (OSINT) collection, subdomain research, certificate transparency, 

and acquisitions. Further, it also includes content delivery monitoring and leaked 

credential monitoring to provide an overall security posture [17]. It starts with 

Reconnaissance, whereby information on an organization's external attack surface is 

collected. Scanning publicly accessible systems, services, and infrastructure to map 

the possible points of entry by the attackers is involved. It is followed by Asset 

Discovery that aids in the discovery of digital assets, such as domains, subdomains, IP 

addresses, and cloud services. The step plays an important part in charting the 

organization's presence online and making sure that everything is mapped out and 

secure [18]. After identifying the assets, the OSINT (Open-Source Intelligence) 

process collects data available in public domains to identify vulnerabilities and 

security risks [19, 20]. 

 
 

Fig. 1. External Attack Surface Management Flow 

Sources of OSINT can be social media, domain registrations, public repositories, or 

other open sources of data. This process helps organizations know the extent to which 

their information is out in the open and how the attackers would be able to take 
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advantage of it. The second step, Subdomain Analysis, looks into an organization's 

subdomains for possible risks so that all points of entry are discovered and protected. 

Subdomains that are unmonitored or overlooked can turn into security threats if left 

exposed.  

To further tighten digital security, the Certificate Transparency phase authenticates 

SSL/TLS certificates so that there is no misuse of unauthorized or compromised 

certificates. This is an imperative step toward averting man-in-the-middle attacks and 

safe guarding encrypted communication.  

The Acquisitions phase is pivotal in incorporating security scans when an enterprise 

goes through mergers or buys new digital infrastructure. This way, acquired 

infrastructure does not add unmitigated vulnerabilities into the system. In addition to 

the identification of assets and risks, the Content Delivery stage evaluates the way 

data is disseminated and exposed on various platforms.  

These involve Port Scanning, which identifies open ports that are vulnerable to be 

used by malicious attackers, JavaScript File Analysis, which scrutinizes scripts for 

possible security gaps, and Visual Identification, which assists in identifying cloned 

or fake websites mimicking the company. These analyses guarantee that every 

communication and content delivery channel is secure. 

Another essential part of the EASM Flow is Leaked Credentials Monitoring, which 

assists in identifying whether organizational sensitive information, like emails, 

passwords, or API keys, has been leaked. It includes monitoring Emails, Public 

Repositories, and Paste Sites that are used for sharing or selling stolen credentials.  

Identifying and preventing credential leaks in a timely manner prohibits unauthorized 

access and data breaches. The last process in the EASM Flow is continuous 

monitoring and analysis to detect security threats in real-time. By combining 

automation, machine learning, and real-time alerts, organizations can remain a step 

ahead of potential threats and contain risks beforehand. This organized and proactive 

methodology enables organizations to protect their digital assets, minimize exposure 

to cyber threats, and have a robust security posture against emerging attack vectors. 

4     Proposed Work 

The External Attack Surface Management (EASM) System will help protect 

organizations with a proactive and holistic security solution through ongoing 

monitoring of their external digital assets. The system will help detect vulnerabilities, 

avoid potential breaches, and boost cybersecurity defenses. The EASM framework 

combines cutting-edge technologies like machine learning, automated reconnaissance, 

and real-time threat intelligence to provide end-to-end visibility into an organization's 

external infrastructure. 

The first step of the system is auto-discovery and asset scanning, where the platform 

processes systematically to identify and list all externally exposed assets, such as 

domains, subdomains, IP addresses, cloud providers, and third-party integrations. 

Through the use of machine learning and big data analysis, the system maintains an 

up-to-date asset list, making sure that no digital asset goes unchecked. This auto-

discovery minimizes human intervention and maximizes vulnerability discovery 
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accuracy. 

After asset discovery, the system utilizes sophisticated Open-Source Intelligence 

(OSINT) methods to collect publicly available information regarding an 

organization's external presence. OSINT sources include registration records of 

domains, social media, public repositories, and other public databases. This step 

enables security teams to determine how much sensitive information regarding their 

organization is being publicly exposed and take preemptive measures to remove any 

associated risks. 

One of the central elements of the suggested system is subdomain monitoring and 

detection, which utilizes advanced algorithms for detecting subdomains that could be 

used as potential attack surfaces. The system applies DNS enumeration methods, 

record history analysis, and pattern detection using deep learning to reveal latent 

subdomains that can be leveraged by attackers. By identifying and securing such 

subdomains, organizations can avert unauthorized access and data breaches. 

To add additional security, the system incorporates Certificate Transparency (CT) 

monitoring, which continuously monitors SSL/TLS certificates for an organization's 

domains. This monitoring identifies unauthorized certificates that could have been 

issued for phishing or man-in-the-middle (MITM) attacks. Security teams can easily 

identify and cancel fraudulent certificates by using public CT logs, which maintains 

the integrity of encrypted communications. 

The suggested solution harmoniously integrates with Web Application Firewall 

(WAF) detection to evaluate the security measures adopted within an organization's 

digital assets. By ascertaining what assets are guarded by WAFs and which are 

exposed, the system enables prioritization of security improvements. 

To facilitate sound decision-making, the system produces in-depth security reports 

and visualizations that summarize the results of reconnaissance, vulnerability 

scanning, and threat intelligence analysis. The reports give actionable insights that 

allow organizations to apply focused security controls and improve their 

cybersecurity stance. 

Built for scalability and high performance, the system can effectively process large-

scale reconnaissance tasks, whether it's analyzing a single domain or keeping tabs on 

several organizations at the same time. Through the use of automation, artificial 

intelligence, and real-time threat detection, the proposed EASM system equips 

organizations with the ability to protect their external attack surface from emerging 

cyber threats. 

5     Result and Discussions 

The reconnaissance plan encompasses defining the target entity, specifying the 

desired information, and anticipating potential threats. Asset discovery involves 

identifying associated domains, social media profiles, and exploring public records. 

OSINT gathering involves crafting precise search queries, analyzing social media 

presence, and cautiously employing web scraping tools. This structured approach 

ensures systematic information collection, vital for subsequent analysis and decision-

making processes. 
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Fig. 2. EASM Report Generator 

The study highlights the growing significance of External Attack Surface 

Management (EASM) in cybersecurity, emphasizing its role in mitigating 

vulnerabilities and enhancing threat intelligence. By integrating various 

reconnaissance techniques and leveraging platforms like VirusTotal, Whois lookup, 

Shodan, and ipinfo, EASM improves domain visibility and security assessment. The 

research underscores the importance of methodologies such as subdomain discovery, 

OSINT, port scanning, and Certificate Transparency in identifying attack vectors. 

Additionally, industry-specific frameworks like RAMA contribute to targeted risk 

mitigation strategies. The findings suggest that a comprehensive and adaptive 

approach to EASM strengthens cybersecurity resilience, making it a crucial 

component in proactive threat defense. 

Certificate Transparency (CT) enhances threat detection by maintaining a publicly 

accessible log of all SSL/TLS certificates issued by Certificate Authorities (CAs). 

This system allows organizations and security researchers to monitor and verify 

certificates in real time, helping detect unauthorized or fraudulent certificates that 

attackers may use for man-in-the-middle (MITM) attacks, phishing scams, or domain 

impersonation. By continuously tracking newly issued certificates, organizations can 

identify suspicious domain registrations, such as subdomain misuse, which may 

indicate a potential cyber threat. Additionally, CT logs provide historical insights into 

a domain’s certificate issuance, helping security teams analyze past incidents and 

detect patterns of abuse. Security automation tools can integrate CT logs to generate 

alerts when anomalous certificates are issued, allowing for rapid response and 

mitigation. Overall, CT strengthens the integrity of SSL/TLS encryption by increasing 

transparency, reducing the risk of certificate-based attack and enhancing the trust 

worthiness of online communications. 



 

2252             B. Kishore et al.

 
 

Fig. 3. RECON File 

In addition to enhancing threat detection, Certificate Transparency (CT) contributes to 

a more secure internet ecosystem by enabling faster identification and revocation of 

compromised or misused certificates. It helps organizations prevent domain spoofing, 

where attackers issue rogue certificates to impersonate legitimate websites. CT also 

facilitates compliance with security best practices by encouraging domain owners to 

monitor their SSL/TLS certificates proactively. Furthermore, cybersecurity teams can 

leverage CT logs to detect shadow IT—unauthorized digital assets or subdomains that 

may have been registered without proper security oversight. This visibility into 

certificate issuance aids in reducing the attack surface and strengthening overall 

security posture. By integrating CT monitoring with other external attack surface 

management (EASM) techniques, such as subdomain discovery and OSINT, 

organizations can enhance their ability to detect threats early, respond swiftly, and 

mitigate risks associated with certificate-based cyberattacks. 

 
Fig. 4 .EASM Report 

External Attack Surface Management (EASM) serves as the digital guardian of an 

organization, illuminating the hidden corners of its cyber presence and exposing 

vulnerabilities before they can be exploited. By weaving together advanced 

reconnaissance techniques like subdomain discovery, OSINT, port scanning, and 

Certificate Transparency (CT) monitoring, EASM acts as an ever-watchful sentinel, 
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identifying weaknesses and thwarting potential threats. CT, in particular, serves as a 

powerful lens, revealing unauthorized or suspicious SSL/TLS certificates that 

attackers might leverage for phishing, impersonation, or man-in-the-middle attacks. 

When EASM and CT work in harmony, they create a proactive shield, offering real-

time insights and rapid response capabilities against emerging cyber threats. This 

synergy not only strengthens an organization’s security posture but also fosters a 

culture of cyber resilience, where threats are neutralized before they materialize. In 

the ever-evolving battlefield of cybersecurity, EASM stands as a strategic ally, 

turning passive defense into active, intelligent protection. 

Table 1. Performance Comparison of EASM with the Existing Solution   

Metric Existing EASM Solution 
Proposed EASM 

Solution 

Asset Discovery 
Uses standard methods such as 

Passive scanning 

Uses the multiple 

integrations such as 

VirusTotal, Shodan 

Vulnerability 

Detection 

Concern only with the known 

databases and scans 

Showcases real time 

threat intelligence 

Subdomain 

Discovery 

Includes basic traditional 

techniques for enumeration 

Includes algorithms for

enumeration calculation

Scalability 
Unable to combat with large-

scale analysis 

Using reconnaissance 

for large-scale domain 

6    Conclusion 

The External Attack Surface Management (EASM) model is a necessary 

cybersecurity solution for organizations to defend their online resources from 

advancing external attacks. By ongoing vulnerability identification, analysis, and 

rectification, EASM equips organizations with an increased ability to boost their 

security profile and circumvent likely vulnerabilities. EASM's use identifies the 

changing attack surface of an organization as driven by the elements of cloud 

platforms, web apps, third-party applications, and increasing network bases. 

By real-time monitoring and proactive threat analysis, EASM guarantees that 

organizations can rapidly identify and react to security threats before they turn into 

serious incidents. The method utilizes cutting-edge methodologies, such as passive 

and active reconnaissance, automated vulnerability scanning, and in-depth threat 

intelligence analysis. Through these processes, organizations can get actionable 

insights into their externally facing assets, detect misconfigurations, and set priority 

on remediation accordingly. 

In addition, EASM enables holistic security visibility by consolidating different 
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sources of intelligence such as Whois lookup, Shodan, VirusTotal, and OSINT 

platforms. This multi-layered approach improves visibility into digital exposure, 

allowing security teams to proactively neutralize risks related to mismanaged assets, 

open credentials, and unpatched vulnerabilities. In the future, EASM advancements 

will most probably include AI-based analytics, automated remediation processes, and 

deeper integration with security orchestration platforms to further fortify 

organizational defenses against cyber threat 

7 Future Scope 

It has stressed the necessity of leveraging automated tools and technologies to 

efficiently identify and prioritize vulnerabilities across diverse digital assets. 

Additionally, the role of threat modeling in EASM has been elucidated, emphasizing 

its value in comprehensively assessing the potential impact of external threats and 

guiding resource selection for remediation efforts. Collaboration between various 

stakeholders, including security teams, IT personnel, and business units, has been 

highlighted as crucial for the effectiveness of EASM initiatives. Through case studies 

and industry insights, this report has illustrated the real-world implications of EASM 

in enhancing organizational resilience against external threats. It concludes by 

emphasizing the imperative for organizations to adopt a proactive and holistic 

approach. 
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