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EXECUTIVE SUMMARY 

In the modern financial businesses, IT security is crucial to protect sensitive data and to ensure 

operational integrity. Financial institutions face stringent operational and regulatory 

requirements to safeguard information against cyber threats. Data diodes, that enforce one-

way data transmission, offer a highly effective solution for enhancing security, ensuring data 

integrity, and supporting regulatory compliance. This document explores the necessity and 

benefits of implementing data diodes in financial institutions, focusing on regulatory 

frameworks in the European Union, the United Kingdom, the United States and Turkey where 

IT processes are extensively defined.  

Data diodes significantly enhance security by creating an impenetrable barrier against cyber 

threats. Unlike other solutions, data diodes provide physical separation that eliminates the risk 

of unauthorized access from external networks. This ensures the protection of sensitive 

information, such as financial data, transaction records, and personal customer information. 

The document details the technical and architectural approaches to integrate data diodes into 

financial systems, including strategic placement in network architecture, ensuring compatibility 

with existing systems, implementing redundancy and failover mechanisms, and maintaining 

ongoing monitoring and maintenance. 

Furthermore, data diodes help financial institutions comply with various regulatory 

requirements. In the EU, GDPR mandates stringent measures to protect personal data, while 

the EBA's guidelines emphasize secure data transmission. In the UK, FCA and PRA 

guidelines stress strong cyber security measures. In Turkey, BDDK regulations align with 

international standards for ICT risk management and in the US, the GLBA and FFIEC 

guidelines require robust data protection practices. By implementing data diodes, financial 

institutions can enhance operational efficiency, simplify network architecture, and achieve 

long-term cost savings while ensuring compliance with these regulations. 

INTRODUCTION 

In finance, IT security is of paramount importance, encompassing a broad range of measures 

designed to protect sensitive data and ensure operational integrity. Financial institutions face 

significant operational and regulatory requirements to safeguard their information against 

cyber threats and comply with stringent legal standards. Operational IT security in finance 

involves several key practices such as data encryption, which ensures that sensitive 

information remains unreadable to unauthorized users, protecting it during transmission and 

storage.  

Access control is another critical aspect, implementing strict policies to manage who can 

access what data based on roles and necessity, thus minimizing the risk of unauthorized 

access.  
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Incident response protocols are essential for detecting, responding to, and recovering from 

cyber incidents, ensuring minimal disruption to operations. Network security tools like firewalls, 

intrusion detection systems, and data diodes are utilized to secure communication channels 

and prevent unauthorized access. 

Regulatory frameworks impose specific standards on financial institutions to protect data and 

maintain security. The EBA Guidelines on ICT and Security Risk Management mandate robust 

measures to mitigate ICT risks, including secure data transmission and protection against data 

breaches. The General Data Protection Regulation (GDPR) enforces stringent data protection 

requirements across the EU, necessitating strong security measures to safeguard personal 

data. Similarly, Turkish BDDK regulations align with international standards, emphasizing 

comprehensive ICT risk management and information security to protect sensitive financial 

data. In the United Kingdom, the Financial Conduct Authority (FCA) and the Prudential 

Regulation Authority (PRA) provide detailed guidelines on operational resilience and cyber 

security, aligning with global standards and emphasizing the importance of protecting financial 

data and maintaining system integrity. In the United States, the Gramm-Leach-Bliley Act 

(GLBA) and guidelines from the Office of the Comptroller of the Currency (OCC) and the 

Federal Financial Institutions Examination Council (FFIEC) require financial institutions to 

protect customer information and manage cyber risks effectively. 

Network segmentation, which involves dividing a network into distinct sections to control data 

flow and limit access, is a critical security strategy. Data diodes, which ensure one-way data 

transmission, play a crucial role in this approach. By permitting data to flow in only one 

direction, data diodes prevent potential attackers from accessing internal networks, thus 

mitigating the risk of cyber-attacks. This approach ensures that data transmitted across 

segmented networks remains unaltered and secure, maintaining its integrity. Moreover, data 

diodes support adherence to regulatory requirements by providing a secure method for data 

transmission, protecting sensitive information, and ensuring compliance with laws like the 

GDPR, BDDK guidelines, FCA/PRA guidelines in the UK, and GLBA and FFIEC guidelines in 

the US. 

Implementing robust IT security measures, including network segmentation and data diodes, 

is essential for financial institutions to protect sensitive data, ensure operational integrity, and 

comply with stringent regulatory requirements. These measures create a secure environment, 

reducing the risk of cyber threats and enhancing overall data protection, thereby helping 

financial institutions safeguard their operations and meet the demands of an increasingly 

complex regulatory landscape. 
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DATA DIODE CONCEPTS 

Data diodes are devices designed to enforce one-way data transmission, with its hardware 

design, preventing any reverse flow of information. This unique characteristic makes them 

highly effective in protecting critical networks from cyber-attacks. Their application is 

particularly beneficial in environments that require stringent security measures and regulatory 

compliance. 

Data diodes significantly enhance security by creating an impenetrable barrier for cyber 

threats. Unlike traditional security solutions that rely on software to control data flow, data 

diodes provide a physical separation that eliminates the risk of unauthorized access from 

external networks. This hardware-enforced unidirectional flow ensures that sensitive 

information, such as financial data, transaction records, and personal customer information, 

cannot be accessed or manipulated by malicious entities. This level of security is crucial for 

protecting against sophisticated cyber-attacks and ensuring the integrity of critical systems in 

financial institutions. 

 

Ensuring the integrity of transmitted data is another critical benefit of data diodes. By allowing 

data to travel in only one direction, data diode devices prevent any potential tampering or 

corruption during transmission. This is particularly important in the financial sector, where the 

accuracy and reliability of data are paramount.  

Financial institutions can transmit sensitive information, such as transaction logs and 

regulatory reports, with the assurance that the data will remain unaltered and secure. This 

helps maintain trust with customers and regulatory bodies, ensuring that all transmitted data 

is accurate and reliable. 

Data diodes also support adherence to stringent data protection laws and regulatory 

requirements. In the European Union, regulations like the General Data Protection 

Regulation (GDPR) require robust measures to protect personal data from unauthorized 

access and breaches. Similarly, the European Banking Authorıty EBA's guidelines on ICT 

and security risk management emphasize the importance of secure data transmission and 

protection against data breaches. In Turkey, the Banking Regulation and Supervision 

Agency (BDDK) regulations align with these international standards, mandating 

comprehensive ICT risk management and information security. In the United Kingdom, the 

Financial Conduct Authority (FCA) and Prudential Regulation Authority (PRA) enforce 

guidelines that emphasize the need for strong cyber security measures in financial institutions. 

In the United States, the Gramm-Leach-Bliley Act (GLBA) and the Federal Financial 

Institutions Examination Council (FFIEC) guidelines require financial institutions to 

implement robust data protection and cyber risk management practices. By implementing data 
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diodes, financial institutions can ensure compliance with these regulations, avoiding potential 

fines and reputational damage. 

Beyond security and compliance, data diodes contribute to operational efficiency by 

simplifying the network architecture and reducing the need for complex software-based 

security solutions. Their mostly hardware-based nature means they require minimal 

maintenance and are less susceptible to software vulnerabilities. This can lead to cost savings 

in the long term, as financial institutions can rely on a robust, low-maintenance solution for 

secure data transmission. 

Bottom line is, data diodes offer a comprehensive solution for enhancing security, ensuring 

data integrity, and supporting regulatory compliance in the financial sector. Their unique 

hardware-based approach provides a high level of protection that is essential for safeguarding 

sensitive information in today's increasingly digital and interconnected financial landscape. 

Now let’s dive into more details of data diode usages.  
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USE OF DATA DIODES IN FINANCIAL INSTITUTIONS 

Data diodes provide a unique and highly effective method for ensuring the security and 

integrity of data in financial institutions. Their use aligns with various regulatory requirements 

across different jurisdictions, offering a robust solution to meet stringent security standards. 

Some examples of articles and directives are mentioned below. 

Data diodes significantly enhance security by enforcing unidirectional data flow, which ensures 

that sensitive information cannot be accessed or altered by unauthorized entities. This 

hardware-based security measure is critical for protecting against sophisticated cyber-attacks, 

particularly in financial institutions that handle vast amounts of sensitive data. For example, in 

the European Union, the General Data Protection Regulation (GDPR) mandates stringent 

measures to protect personal data from unauthorized access and breaches (Article 32). Also 

transfer of data to external shareholders needs to be protected as part of GDPR (Article 44-

50) Data diodes can help financial institutions comply with these requirements by ensuring 

that data flows in only one direction, preventing any potential cyber threats from infiltrating the 

internal network. 

Data diodes ensure that data cannot be tampered with during transmission, providing a secure 

pathway for sensitive information. This is particularly important for financial transactions, 

regulatory reporting, and customer data. The European Banking Authority (EBA) Guidelines 

on ICT and Security Risk Management (EBA/GL/2019/04) emphasize the importance of 

secure data transmission to protect against data breaches and ensure data integrity. A simple 

text search of ‘integrity’ keyword, gives around 40 unique results in EBA guideline. By 

implementing data diodes, financial institutions can ensure that their data remains unaltered 

and secure, thereby meeting these guidelines. 

Data diodes support compliance with various regulatory frameworks that mandate robust data 

protection measures. In Turkey, where worlds most advanced financial ICT systems are used, 

the Banking Regulation and Supervision Agency (BDDK) ICT and Security Risk Management 

Guidelines align with international standards and emphasize comprehensive ICT risk 

management and information security (BDDK Regulation No. 31069). This guideline includes 

details on data integrity and segmentation which leads the effective usage of data diodes. 

In the United Kingdom, the Financial Conduct Authority (FCA) and the Prudential Regulation 

Authority (PRA) have issued guidelines that stress the importance of strong cyber security 

measures in financial institutions. The FCA's "FG16/5: Guidance for firms outsourcing to the 

'cloud' and other third-party IT services" and the PRA's "Supervisory Statement 4/18: 

Supervisory approach to operational resilience" both highlight the need for secure data 

transmission to protect against cyber threats. Data diodes can help meet these requirements 

by ensuring that data flows in only one direction, thereby preventing potential cyber-attacks. 

In the United States, the Gramm-Leach-Bliley Act (GLBA) requires financial institutions to 

protect customer information and manage cyber risks effectively (GLBA, 15 U.S.C. § 6801). 

The Federal Financial Institutions Examination Council (FFIEC) guidelines also emphasize 
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the need for robust data protection and cyber risk management. Data diodes can help U.S. 

financial institutions comply with these regulations by providing a secure, unidirectional data 

flow that protects sensitive information from unauthorized access and tampering. 

Implementing data diodes in financial institutions requires careful planning and integration with 

existing IT infrastructure. Key technical considerations are listed as follows: 

Network Design: Incorporating data diodes into the network architecture to ensure that critical 

data flows are unidirectional. This involves identifying key points in the network where data 

needs to be transmitted securely and integrating data diodes at these points. 

Compatibility: Ensuring that data diodes are compatible with existing systems and 

applications. This may involve working with data diode vendors to customize solutions that fit 

the specific needs of the financial institution. 

Redundancy and Failover: Implementing redundant data diodes to enhance reliability and 

ensure continuous data flow. This is critical for maintaining operational integrity in case of 

hardware failures. 

Monitoring and Maintenance: Establishing regular monitoring and maintenance protocols to 

ensure that data diodes are functioning optimally. This includes routine checks and updates 

to the firmware and software associated with the data diodes. 

Data diodes provide a robust solution for enhancing security, ensuring data integrity, and 

supporting regulatory compliance in financial institutions. Their unique hardware-based 

approach offers a high level of protection that is essential for safeguarding sensitive 

information in today's increasingly digital and interconnected financial landscape. By 

implementing data diodes, financial institutions can effectively protect against cyber threats, 

maintain the integrity of their data, and comply with stringent regulatory requirements across 

various jurisdictions. 
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ARCHITECTURAL AND TECHNICAL APPROACHES 

Implementing data diodes in financial institutions requires a comprehensive understanding of 

network architecture, security protocols, and the specific needs of the organization. This 

section provides some technical guidance on how to integrate data diodes into financial 

systems, ensuring optimal security and compliance with regulatory requirements. 

 

IDENTIFYING CRITICAL DATA FLOWS 

The first step in implementing data diodes is to identify critical data flows within the financial 

institution. These include; 

Transaction Data: Data diodes should be used to protect the flow of transaction data between 

internal systems and external networks, such as regulatory reporting systems or backup 

servers. 

Customer Information: Sensitive customer information, including personal and financial 

data, should be transmitted through data diodes to ensure it remains secure. 

Regulatory Compliance Data: Data required for regulatory compliance should be transmitted 

through data diodes to external auditors or regulatory bodies. 

 

SEGMENTATION 

Data diodes should be strategically placed at network boundaries where data flows from a 

higher security zone to a lower security zone. This typically includes; 

DMZ (Demilitarized Zone): Implementing data diodes at the boundary between the internal 

network and the DMZ ensures that sensitive internal data can be securely sent to external 

networks without risk of intrusion. 

Internal Segmentation: Within the internal network, data diodes can be used to segment 

critical systems, such as core banking applications and customer databases, from less secure 

segments. 
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PROTOCOL USE 

Other aspects that must be taken into considerations are; 

System Compatibility: Ensure that the data diodes are compatible with existing hardware 

and software.  

Protocol Support: Data diodes should support the necessary communication protocols, 

including application-specific protocols used in financial transactions. 

Data Formats: Ensure that data diodes can handle the data formats and sizes typically 

transmitted within the institution. 

 

HIGH AVAILABILITY 

As applied to all financial sub-systems, data diodes also require redundancy and failover 

mechanisms.To maintain high availability and reliability, implement redundancy and failover 

mechanisms: 

Multi-Data Diode Configuration: Use dual data diodes to create a redundant path for data 

transmission. If one diode fails, the other can continue to provide secure data transmission. 

Health Monitoring: Implement health monitoring tools to continuously check the status of 

data diodes. This includes monitoring network traffic, diode performance, and alerting on any 

anomalies. 

Failover Procedures: Establish clear failover procedures that automatically switch to a 

backup data diode in case of failure. This ensures minimal disruption to data flows. 

 

TRANSMISSION SECURITY 

Finally, data Transmission and security must be on a highest possible level: 

Encryption: While data diodes ensure one-way data flow, data encryption provides an 

additional layer of security. Encrypt data before it is transmitted through the diode to protect it 

from interception. 

Authentication: Implement strong authentication mechanisms to verify the identity of devices 

and users sending data through the data diode. This includes the use of digital certificates and 

multi-factor authentication. 

Logging and Monitoring: Maintain detailed logs of all data transmitted through data diodes. 

Use monitoring tools to analyze these logs for any unusual activity or potential security threats. 
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DEPLOYMENT 

These technical aspects should be implemented carefully for an operationally deployment. 

Some technical steps to follow are;  

Assessment and Planning: Conduct a thorough assessment of the current network 

architecture and identify critical data flows that require protection. Develop a detailed 

implementation plan that includes the placement of data diodes, compatibility checks, and 

integration points. 

Procurement and Testing: Procure data diodes that meet the technical and security 

requirements of the institution. Perform extensive testing in a controlled environment to ensure 

compatibility and performance. 

Deployment: Deploy data diodes at strategic points in the network. This involves physically 

installing the hardware, configuring network settings, and integrating with existing systems. 

Training and Documentation: Train IT staff on the operation and maintenance of data 

diodes. Provide detailed documentation on the configuration, monitoring, and troubleshooting 

procedures. 

Ongoing Maintenance and Review: Regularly review the performance and security of data 

diodes. Update configurations as needed and conduct periodic security audits to ensure 

continued compliance with regulatory requirements. 

 

USE CASE 

A completed use case, can be summarized as follows:  

Consider a banking institution that needs to securely transmit transaction data to an external 

regulatory body. The bank can implement data diodes at the boundary between its internal 

network and the external network connected to the regulatory body. Transaction data is 

encrypted and authenticated before being sent through the data diode, ensuring that the 

regulatory body receives accurate and secure data while preventing any potential cyber 

threats from accessing the bank’s internal systems. 

By following these architectural and technical approaches, financial institutions can effectively 

integrate data diodes into their networks, providing enhanced security and compliance with 

regulatory standards. 

Here are some example architectures that data diode implementations are crucial: 
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Banking Core System: Secure data flow from the core banking system to external regulatory 

bodies. 

Payment Gateways: Protect sensitive payment transaction data. 

Backup and Recovery: Ensure secure data transmission to backup sites. 

  

http://www.connexite.co.uk/


  
 
 DATA DIODE IN FINANCE  

 
 
 PUBLIC 13/14 
 www.connexite.co.uk 

ADVANTAGES OF DATA DIODES 

Data diodes offer several advantages over traditional security measures: 

Absolute Unidirectional Flow: Unlike software-based solutions, data diodes physically 

enforce one-way data transmission, eliminating the risk of reverse flow. 

Robust Security: Provide a higher level of security by preventing data breaches and 

unauthorized access. 

Regulatory Compliance: Support adherence to stringent data protection laws, helping 

institutions avoid penalties. 

Cost-Effective: Reduce the need for complex security software and lower overall security 

costs. 

Below table provide a quick comparison between data diode and software based solutions 

 

FEATURE DATA DIODE SOFTWARE  SOLUTIONS 

Data Flow Control One-Way (Unidirectional) Two-Way (Bidirectionsl) 

Security Level Strict High 

Risk of reverse flow None Always 

Maintenance Requirements Low High 

Regulatory Compliance Strong/Mandatory Strong/Mandatory 

A quick comparison of data diode with other solutions 
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CONCLUSION 

Data diodes offer a robust solution for enhancing IT security in financial institutions, providing 

a high level of protection for sensitive data and ensuring compliance with stringent regulatory 

requirements. By implementing data diodes, financial institutions can effectively safeguard 

against cyber threats, maintain data integrity, and streamline operations. This document 

provides a comprehensive guide on the benefits, regulatory alignment, and technical 

implementation of data diodes, underscoring their importance in today's increasingly digital 

and interconnected financial landscape. 
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