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Executive Summary 

Operational Technology (OT) systems are the backbone of critical infrastructure sectors, including 

energy, manufacturing, and transportation. The increasing convergence of IT and OT environments, 

coupled with a rising tide of cyber threats, has put these systems at significant risk. This white paper 

outlines an integrated approach to bolstering OT cybersecurity, focusing on risk management, 

vulnerability management, and network segmentation. By adopting a holistic strategy, organizations 

can significantly enhance their defensive posture against cyber threats, ensuring operational resilience 

and the protection of critical assets. 

Introduction 

The evolving landscape of cyber threats poses a constant challenge to the security of Operational 

Technology (OT) systems. Traditional security measures are often inadequate in the face of 

sophisticated attacks, necessitating a comprehensive and integrated approach to cybersecurity. This 

paper discusses the importance of risk and vulnerability management and the strategic role of network 

segmentation in securing OT environments. 



OT systems control physical processes and machinery in critical infrastructure sectors. The disruption 

of these systems can have far-reaching consequences, including operational downtime, financial loss, 

and threats to human safety. As such, securing OT systems is not only a matter of information security 

but also of national and public safety. 



Asset Management in OT Environments 
Discover your assets 

The first step in the journey is catalog OT assets and understanding their role in operations. 



Gathering an asset inventory in Operational Technology (OT) environments, especially where legacy 

devices are prevalent, presents unique challenges. These devices often operate with outdated 

operating systems and protocols, making them sensitive to unexpected network traffic, which could 

disrupt their operation or take them offline. Therefore, techniques used to gather asset inventories 

must be carefully chosen to avoid causing operational disruptions. Here are four techniques that 

address these challenges effectively: 

1. Passive Network Monitoring:

Passive network monitoring is a non-intrusive technique that involves observing and analyzing network 

traffic without actively probing the devices on the network. By capturing and analyzing packets that 

traverse the network, this method can identify devices and their communication patterns. Since there 

is no direct interaction with the network devices, the risk of causing disruptions to sensitive legacy 

systems is minimized. Passive monitoring tools are designed to understand the unique protocols used 

in OT environments, making them capable of identifying a wide range of industrial devices and their 

operational states.

2. Network Segmentation and Access Control Lists (ACLs):

Implementing network segmentation and configuring ACLs can help manage the flow of traffic to 

sensitive devices, thus enabling safer inventory collection. By segmenting the network, operators can 

isolate legacy devices into controlled segments where the impact of network scans or inventory 

collection efforts can be minimized. ACLs can further refine traffic flow, ensuring that only authorized 

data collection tools or methods have access to the segments containing sensitive legacy devices. This 

approach not only aids in asset inventory collection but also enhances overall network security.

3. Vendor Documentation and Manual Inspection:

In cases where network-based techniques pose too great a risk, turning to vendor documentation and 

manual inspection can be invaluable. This approach involves using existing documentation, such as 

maintenance records, purchase orders, and vendor manuals, to compile an inventory of assets. While 

more time-consuming, manual inspection allows for the identification of devices without subjecting 

them to potentially disruptive network traffic. Additionally, physical inspection of devices provides the 

opportunity to verify the accuracy of documentation and gather further operational insights that might 

not be available through automated means. 

4. Specialized Inventory Management Software and Safe Active Query Techniques:

Specialized inventory management solutions, such as those offered by Otorio, are designed to cater to 

the unique needs of OT environments. These platforms combine the non-intrusive nature of passive 

monitoring with advanced techniques like Safe Active Querying to gather comprehensive asset data 

without disrupting operational stability. Safe Active Querying is a method that involves carefully 

structured communication with network devices to elicit information about their configuration and 

status. Unlike traditional active scanning, which can generate high volumes of unexpected network 

traffic, Safe Active Query techniques are tailored to minimize the risk of overwhelming sensitive legacy 

devices. 



They achieve this by timing queries to avoid operational peak times, using known safe protocols, and 

limiting the frequency of queries to each device. Otorio’s platforms leverage these methods to ensure 

that asset identification and inventory processes are both accurate and minimally invasive, making 

them ideal for environments with a mix of modern and legacy OT technologies.

These solutions are particularly valuable in OT environments where maintaining operational continuity 

is paramount. By integrating passive monitoring to continuously observe network behavior and 

employing Safe Active Query techniques for targeted information gathering, these tools offer a 

balanced approach to asset inventory. They provide operators with deep visibility into their networks, 

identifying not just the devices themselves but also mapping their communication patterns and 

detecting potential vulnerabilities in a way that respects the operational sensitivity of legacy systems. 

The careful consideration given to the operational context in which these queries are executed 

exemplifies the thoughtful approach required to manage cybersecurity in complex OT environments. 

Thus, adopting solutions like Otorio, which are specifically engineered with the nuances of industrial 

systems in mind, represents a strategic move towards more secure and resilient OT operations. 

Threat Modeling 

The next step is understanding the threats around your assets. Threat modeling in the Operational 

Technology (OT) environment is a critical process designed to systematically identify and prioritize 

potential threats to industrial control systems and the physical processes they manage. This approach 

involves the identification of valuable assets within the OT network, the paths attackers might use to 

reach these assets, and the vulnerabilities that could be exploited along the way. By simulating 

potential attack scenarios, threat modeling allows security teams to understand the most likely vectors 

for cyberattacks, anticipate how an attacker could move through the system, and identify the 

operational impact of potential security incidents. This proactive analysis is pivotal in developing robust 

security strategies that can mitigate risks before they are exploited. 

Vulnerability Assessment 

The last step is determining the weaknesses that could be exploited by threats on the assets 

discovered. 


Vulnerability assessments in Operational Technology (OT) environments are crucial for identifying, 

quantifying, and prioritizing vulnerabilities within systems that control critical infrastructure. Unlike 

traditional IT environments, OT systems have unique characteristics, such as longer lifecycles, real-

time operational requirements, and a higher emphasis on availability and safety. These assessments 

involve a thorough examination of all components within the OT network, including hardware, software, 

and network configurations, to identify weaknesses that could be exploited by cyber threats. Given the 

sensitive nature of many OT systems, these assessments often need to balance depth of analysis with 

the imperative to avoid disrupting operational continuity. Techniques like passive monitoring and the 

use of specialized vulnerability scanning tools designed for OT contexts are employed to ensure that 

the assessment process does not inadvertently compromise system integrity or availability. 




The outcome of vulnerability assessments in OT environments provides a foundational understanding 

necessary for strengthening cybersecurity defenses. By highlighting the vulnerabilities that pose the 

most significant risks to operations, organizations can prioritize remediation efforts in a way that aligns 

with their operational objectives and risk management strategies. This might involve applying patches, 

configuring network segmentation to protect vulnerable systems, or implementing compensating 

controls where immediate fixes are not feasible. Furthermore, regular vulnerability assessments are 

essential for maintaining an up-to-date understanding of the security posture of OT environments, as 

new vulnerabilities emerge and as changes within the network introduce new potential risks. The 

insights gained from these assessments enable organizations to make informed decisions about where 

to allocate resources in order to achieve the most effective enhancement of their cybersecurity stance, 

ensuring the resilience and reliability of critical operational processes. 


