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EXECUTIVE SUMMARY 

In the era of Industry 4.0, manufacturers increasingly rely on real-time data to optimize 

processes, improve operational efficiency, and maintain a competitive edge. However, the 

integration of shop floor machinery with enterprise systems, such as SAP MES 

(Manufacturing Execution System), introduces significant security risks. Machinery networks, 

which are critical to production, can become vulnerable entry points for cyberattacks when 

connected to external systems. This creates a pressing need for solutions that balance 

seamless data integration with robust security measures. 

A data diode offers a transformative solution to this challenge. By enabling secure, 

unidirectional data flow, a data diode ensures that machinery networks remain inaccessible 

from external systems, effectively eliminating the risk of cyber intrusion. This technology 

provides manufacturers with the ability to collect real-time data from machinery and transmit 

it securely to SAP environments for business analytics, without compromising network 

integrity. 

In an SAP environment, the role of a data diode becomes even more critical. SAP MES and 

other SAP solutions are designed to derive actionable insights from shop floor data, enabling 

advanced functionalities such as predictive maintenance, quality management, and 

production optimization. The effectiveness of these systems hinges on the availability of 

accurate, timely data. A data diode ensures this data can be securely transmitted, allowing 

businesses to fully leverage SAP’s analytics and decision-making capabilities. 

From a business perspective, the integration of data diodes with SAP MES delivers several 

key advantages: 

Enhanced Security: Machinery networks are fully protected from external access, reducing 
the risk of data breaches and production disruptions. 

Regulatory Compliance: Industries with stringent compliance requirements, such as 
automotive, pharmaceutical, and food manufacturing, can ensure secure data transfer and 
traceability. 

Business Continuity: By isolating the machinery network, manufacturers can safeguard 
production processes from external threats, ensuring uninterrupted operations. 

Real-Time Insights: Secure, high-speed data transmission enables SAP MES to deliver 
actionable insights in real-time, enhancing decision-making and operational efficiency. 

Cost Savings: The elimination of complex security architectures, such as firewalls and 
VPNs, reduces costs while simplifying integration and maintenance. 

This white paper explores how the integration of a data diode with SAP’s Asset Viewer 

Service (AVS) and MES can provide manufacturers with the dual benefits of robust security 

and real-time data availability. By securing the machinery network while enabling seamless 

data flow, businesses can achieve new levels of operational excellence and resilience in 

today’s highly interconnected manufacturing landscape. 

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

The manufacturing industry is undergoing a digital transformation, with data collection and 

real-time insights playing a central role in driving operational excellence. In this context, the 

integration of shop floor machinery with enterprise systems like SAP MES has become 

essential for businesses aiming to remain competitive. However, this integration poses 

significant challenges, particularly in ensuring the security and integrity of critical machinery 

networks. 

Data collection is more than just a technical requirement; it is a strategic enabler that affects 

multiple aspects of business performance, including: 

Quality of Business Decisions: Accurate and timely data allows businesses to make 

informed decisions, optimizing production schedules, reducing downtime, and improving 

overall operational efficiency. 

Compliance: Many industries operate under stringent regulatory requirements that demand 

traceability and accountability. Secure data collection ensures compliance with standards 

while minimizing the risk of non-conformance penalties. 

Sustainability: Access to real-time data enables businesses to monitor resource usage, 

energy consumption, and waste generation, contributing to sustainability goals and reducing 

environmental impact. 

Profitability: By improving operational efficiency and reducing unplanned downtime, secure 

data collection directly impacts the bottom line. Real-time insights from SAP MES help 

identify cost-saving opportunities and enhance productivity. 

Innovation and Competitiveness: Data-driven insights fuel innovation, allowing 

manufacturers to develop new products, processes, and business models that set them 

apart in the market. 

Despite these benefits, the risks of exposing 

machinery networks to external systems cannot 

be overstated. Cybersecurity threats, data 

breaches, and unauthorized access can have 

catastrophic consequences, including 

production stoppages, financial losses, and 

reputational damage. This makes it imperative 

for businesses to adopt solutions that balance 

the need for real-time data with robust network 

security. 

Data diodes present an ideal solution to this challenge. By enabling unidirectional data flow, 

they ensure that sensitive machinery networks remain secure and isolated from external 

threats while providing the real-time data needed for SAP MES and other enterprise 
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systems. This white paper delves into the architecture, benefits, and deployment strategies 

for integrating data diodes with SAP AVS and MES, illustrating how businesses can achieve 

secure and efficient data collection to enhance decision-making, compliance, sustainability, 

and profitability. 

KEY COMPONENTS OF THE SOLUTION 

The successful integration of a data diode with SAP AVS and MES hinges on several critical 

components, each playing a distinct role in enabling secure, real-time data flow. Among 

these, the data diode stands out as the cornerstone of the solution, providing unparalleled 

security and ensuring the integrity of the machinery network. 

DATA DIODE TECHNOLOGY 

Definition and Functionality: A data diode is a hardware device that ensures unidirectional 

data flow from the machinery network to external systems. By physically enforcing one-way 

communication, it eliminates the possibility of external access to sensitive shop floor 

systems. 

Security Advantages:  

▪ Prevents cyberattacks by isolating the machinery network from external threats.  
▪ Ensures compliance with stringent cybersecurity standards and regulations. 
▪ Safeguards critical production processes from unauthorized access and potential 

disruption. 

Operational Benefits:  

▪ Enables real-time data collection without compromising network security. 

▪ Reduces the complexity and cost of implementing firewalls or other bidirectional 

security solutions. 

▪ Enhances business continuity by minimizing the risk of downtime due to security 

breaches. 

SAP Asset Viewer Service (AVS) 

Role in the Architecture: AVS acts as a bridge between the data diode and SAP MES, 

receiving real-time data from the shop floor and making it accessible for analytics and 

decision-making. 

Key Features:  

▪ Processes and visualizes raw data for actionable insights. 

▪ Integrates seamlessly with SAP MES and other enterprise systems. 

▪ Supports various data formats and protocols, enabling compatibility with diverse 

machinery and devices. 

http://www.connexite.co.uk/
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Complementary to the Data Diode:  

While the data diode ensures secure data transfer, AVS facilitates the transformation of this 

data into meaningful information for business use. 

SAP Manufacturing Execution System (MES) 

Functionality and Benefits: SAP MES leverages the data collected by the data diode and 

processed by AVS to optimize manufacturing operations. Key capabilities include:  

▪ Real-time production monitoring and control. 
▪ Advanced analytics for predictive maintenance and quality assurance. 
▪ Integration with other SAP modules for holistic enterprise management. 
▪ Impact on Business Outcomes:  
▪ Enhances efficiency by identifying and addressing bottlenecks. 
▪ Improves product quality through data-driven insights. 
▪ Supports compliance and traceability requirements across industries. 

By combining the robust security of the data diode with the processing capabilities of SAP 

AVS and the analytics power of SAP MES, manufacturers can achieve a secure, efficient, 

and scalable solution. The integration not only protects critical machinery networks but also 

unlocks the full potential of real-time data to drive business success. 
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ARCHITECTURE AND WORKFLOW 

The integration of a data diode with SAP AVS and MES involves a well-defined architecture 

and workflow designed to ensure secure, real-time data transfer and processing. At the heart 

of this architecture is the data diode, which enables seamless unidirectional communication 

while preserving the integrity of the machinery network. 

SYSTEM ARCHITECTURE 

The architecture consists of three primary layers:  

Machinery Layer: Comprising shop floor devices, sensors, and machines that generate 

operational data. This layer supports multiple industrial protocols such as Modbus, 

PROFINET, OPC, MQTT, and CoAP, ensuring compatibility with diverse equipment. 

Data Diode Layer: The data diode securely extracts data from the machinery layer, enforcing 

a unidirectional flow to eliminate the risk of reverse communication or unauthorized access. 

This hardware layer ensures data is securely transmitted to the external systems. 

Enterprise Integration Layer: This includes SAP AVS and SAP MES, where the data is 

processed, analyzed, and integrated with other enterprise applications. 

WORKFLOW OVERVIEW 

Data Collection:  

The data diode collects raw data from machinery using supported protocols such as 

Modbus, PROFINET, or OPC. Its protocol-agnostic design enables it to interface with a wide 

range of devices without requiring additional middleware. 

Data Processing and Transformation:  

The collected data can be processed or transformed within the data diode itself. For 

example, it can:  

▪ Convert Modbus data into SQL queries to populate a database. 

▪ Package data into a REST API call or other web service formats for seamless 

transmission. 

▪ Format data as per SAP AVS’s requirements, ensuring compatibility with SAP’s 

ecosystem. 

Data Transmission:  

The transformed data is sent securely to SAP AVS using the appropriate protocol (e.g., 

HTTP, MQTT, or OData). SAP AVS processes this data for visualization and prepares it for 

downstream integration. 
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Integration with SAP MES:  

SAP AVS forwards the processed data to SAP MES, where it is used for analytics, 

production monitoring, and decision-making. The integration ensures real-time updates and 

insights for operational optimization. 

ADVANTAGES OF THE WORKFLOW 

Protocol Flexibility: The ability of the data diode to read and write using any protocol 

ensures seamless integration with both legacy and modern systems. 

Enhanced Security: By physically enforcing unidirectional data flow, the machinery network 

remains completely isolated from potential external threats. 

Customizable Data Transformation: Built-in processing capabilities allow data to be 

formatted and transmitted in any required format, reducing dependency on third-party tools. 

Scalability: The architecture can easily adapt to additional machines, new protocols, or 

expanding enterprise systems without significant reconfiguration. 

This architecture and workflow demonstrate how the data diode not only ensures network 

security but also acts as a versatile, protocol-agnostic bridge between shop floor devices 

and SAP’s advanced analytics ecosystem, enabling manufacturers to achieve secure, real-

time operational excellence. 
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BUSINESS BENEFITS 

The integration of a data diode with SAP AVS and MES offers transformative business 

benefits that extend beyond technical functionality. By addressing critical operational and 

strategic challenges, this solution empowers manufacturers to achieve new levels of 

efficiency, compliance, and profitability. 

ENHANCED SECURITY 

Protects the machinery network from cyber threats by ensuring complete isolation from 

external systems. 

Prevents data breaches and unauthorized access, safeguarding sensitive production 

processes and intellectual property. 

Reduces downtime risks associated with cyberattacks, ensuring uninterrupted operations. 

REGULATORY COMPLIANCE 

Supports adherence to industry-specific standards and regulations, such as ISO 27001, 

NIST, or GDPR. 

Provides secure traceability of production data for compliance audits and certifications. 

Simplifies documentation and reporting processes, reducing the risk of penalties for non-

compliance. 

REAL-TIME INSIGHTS FOR DECISION-MAKING 

Enables timely and data-driven decision-making by providing secure access to real-time 

production data. 

Improves operational visibility, allowing managers to proactively identify and address 

inefficiencies or bottlenecks. 

Enhances predictive maintenance capabilities, reducing unplanned downtime and extending 

equipment life. 

OPERATIONAL EFFICIENCY AND COST SAVINGS 

Reduces the complexity and cost of securing the machinery network with firewalls, VPNs, or 

other traditional methods. 

Optimizes resource allocation by providing actionable insights into energy usage, material 

flow, and machine performance. 

Increases overall productivity by streamlining data integration and minimizing delays in data 

processing. 
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SUSTAINABILITY AND ENVIRONMENTAL IMPACT 

Facilitates the monitoring of energy consumption and waste generation, supporting 

sustainability initiatives. 

Identifies opportunities for resource optimization, reducing environmental impact while 

lowering operational costs. 

Strengthens corporate social responsibility (CSR) initiatives by enabling transparent and 

eco-friendly manufacturing practices. 

FUTURE-READY INNOVATION AND SCALABILITY 

Provides a scalable solution that adapts to evolving manufacturing needs, such as new 

protocols, devices, or production lines. 

Supports innovation by enabling seamless integration with emerging technologies like IoT, 

AI, and cloud-based analytics. 

Positions manufacturers as leaders in Industry 4.0 by combining robust security with 

advanced data analytics capabilities. 

By combining the unmatched security of a data diode with the analytics power of SAP MES, 

manufacturers can unlock unparalleled business value. This solution not only protects critical 

assets but also drives continuous improvement, enabling organizations to thrive in an 

increasingly connected and competitive world. 
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TECHNICAL ADVANTAGES 

The integration of a data diode with SAP AVS and MES delivers a range of technical 

advantages, making it an ideal solution for modern manufacturing environments. Beyond its 

inherent security benefits, the data diode significantly enhances IT operations and 

infrastructure by simplifying processes and optimizing resource allocation. 

UNMATCHED NETWORK SECURITY 

▪ Physically enforces unidirectional data flow, eliminating the risk of reverse 

communication and unauthorized access. 

▪ Provides a robust defense against cyber threats, ensuring the integrity of machinery 

networks. 

▪ Reduces the attack surface by isolating operational technology (OT) from IT 

environments. 

PROTOCOL FLEXIBILITY 

▪ Supports a wide range of industrial and enterprise protocols, including Modbus, 

PROFINET, OPC, MQTT, HTTP, and SQL. 

▪ Eliminates the need for additional middleware by natively converting and transmitting 

data in the required formats. 

▪ Ensures seamless integration with both legacy and modern systems. 

OPTIMIZED DATA PROCESSING 

▪ Built-in processing capabilities allow data to be filtered, transformed, and aggregated 

before transmission. 

▪ Reduces the load on downstream systems by preprocessing data at the source. 

▪ Improves data quality and relevance, ensuring only actionable insights are 

transmitted to SAP systems. 

ENHANCED IT OPERATIONS 

▪ Simplifies network architecture by reducing dependency on complex security 

solutions such as firewalls and VPNs. 

▪ Minimizes maintenance requirements through a hardware-based security approach. 

▪ Reduces latency in data transmission, enabling real-time updates and analytics. 

▪ Provides IT teams with greater control over data flows, improving visibility and 

manageability. 

SCALABILITY AND FUTURE-PROOFING 

▪ Easily adapts to new protocols, devices, and enterprise requirements without 

extensive reconfiguration. 

▪ Supports integration with emerging technologies like IoT, AI, and cloud-based 

systems, ensuring long-term viability. 
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▪ Provides a modular architecture that can scale with expanding production lines and 

data volumes. 

REGULATORY AND COMPLIANCE SUPPORT 

▪ Facilitates compliance with cybersecurity standards such as NIST, ISO 27001, and 

GDPR. 

▪ Enables secure data logging and traceability, simplifying audits and certifications. 

▪ Reduces compliance risks by ensuring secure and transparent data flows. 

COST EFFICIENCY 

▪ Reduces operational costs by consolidating data acquisition and transmission 

processes. 

▪ Lowers IT overhead by streamlining infrastructure and minimizing maintenance 

efforts. 

▪ Increases the return on investment (ROI) by enhancing the productivity of both IT 

and OT teams. 

By integrating a data diode with SAP AVS and MES, manufacturers not only secure their 

critical networks but also achieve significant technical advantages that streamline IT 

operations and drive efficiency. This innovative solution bridges the gap between operational 

and enterprise systems, ensuring secure, scalable, and future-ready manufacturing 

environments. 
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USE CASE SCENARIOS 

The following real-life scenarios demonstrate the impact and utility of integrating a data 

diode with SAP AVS and MES, highlighting its role in enhancing security, efficiency, and 

compliance in manufacturing and energy production environments. 

AUTOMOTIVE MANUFACTURING: ENHANCING SECURITY AND OPERATIONAL EFFICIENCY 

Scenario: An automotive manufacturer with a global footprint faced challenges in securely 

integrating its production lines with its enterprise resource planning (ERP) and 

manufacturing execution systems. The machinery network, which relied on protocols like 

Modbus and OPC for communication, was vulnerable to cyber threats. Additionally, the 

company needed real-time production data to optimize assembly line operations and 

improve quality control. 

Solution: By implementing a data diode, the manufacturer achieved: 

▪ Secure Data Flow: Unidirectional data transfer ensured the isolation of the machinery 

network from external systems, eliminating cybersecurity risks. 

▪ Real-Time Insights: Data collected from sensors and machines was transmitted to 

SAP MES for analysis, enabling proactive maintenance and production optimization. 

▪ Improved Quality Control: Real-time monitoring allowed for the detection of defects 

early in the production process, reducing waste and enhancing product quality. 

Outcome: The company reported a 15% reduction in downtime and a 20% improvement in 

overall equipment effectiveness (OEE), while safeguarding its critical assets from 

cyberattacks. 

PHARMACEUTICAL MANUFACTURING: ENSURING COMPLIANCE AND TRACEABILITY 

Scenario: A pharmaceutical company required a secure and reliable method to collect and 

transmit data from its production facilities to comply with stringent regulatory requirements 

such as FDA’s Current Good Manufacturing Practice (CGMP). The machinery network 

generated critical data related to batch production, equipment performance, and 

environmental conditions. 

Solution: The company deployed a data diode to: 

▪ Securely Transmit Data: Ensure unidirectional data flow from production equipment 

to SAP MES for traceability and reporting. 

▪ Support Regulatory Compliance: Facilitate secure data logging and auditing to meet 

CGMP standards. 

▪ Enable Predictive Maintenance: Analyze equipment performance data in real-time to 

prevent unplanned downtime and ensure continuous compliance. 
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Outcome: The implementation resulted in streamlined compliance reporting, reduced audit 

preparation time, and improved production efficiency. The secure architecture also 

reassured stakeholders of the integrity of the company’s operations. 

ENERGY PRODUCTION: PROTECTING CRITICAL INFRASTRUCTURE 

Scenario: A renewable energy provider operating wind farms and solar plants required a 

secure solution to monitor and control its distributed assets. With increasing cyber threats 

targeting critical infrastructure, the company needed to ensure the safety of its operational 

technology (OT) network while maintaining real-time data transmission to its central control 

center for performance analytics. 

Solution: Using a data diode, the energy provider achieved: 

▪ Network Isolation: Unidirectional data flow protected the OT network from external 

attacks. 

▪ Real-Time Monitoring: Securely transmitted performance data from wind turbines and 

solar inverters to SAP systems for centralized monitoring and analytics. 

▪ Optimized Energy Output: Advanced analytics enabled by SAP MES helped identify 

inefficiencies and optimize energy production. 

Outcome: The provider improved its incident response time by 25% and achieved better 

energy output forecasting, ensuring consistent delivery to the grid while maintaining a robust 

security posture. 

These use cases illustrate the versatility and effectiveness of data diodes in addressing real-

world challenges across industries. From ensuring compliance in pharmaceuticals to 

optimizing manufacturing and safeguarding energy infrastructure, data diodes offer a secure 

and scalable solution for modern enterprises. 

 

 

  

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


  
 
 DATA COLLECTION WITH SAP and CONNEXONE   

 
 
 PUBLIC 15/19 
 www.connexite.co.uk 

DEPLOYMENT STRATEGIES 

Deploying SAP MES solutions often involves significant investments in time, resources, and 

effort. While these deployments are essential for achieving robust manufacturing analytics, 

integrating a data diode into the architecture can simplify and streamline the process. By 

reducing complexity, ensuring secure data transfer, and alleviating the workload of IT, OT, 

and ERP teams, a data diode minimizes the barriers to successful deployment. 

Simplifying SAP MES Deployment 

▪ Reduced Integration Complexity: Traditional SAP MES deployments require 

extensive integration efforts to connect shop floor machinery securely to enterprise 

systems. The data diode’s ability to work with any protocol eliminates the need for 

costly middleware and reduces integration time. 

▪ Plug-and-Play Data Collection: The data diode can interface seamlessly with existing 

industrial protocols, enabling real-time data collection without the need for extensive 

reconfiguration of machinery or networks. 

▪ Pre-Processing Capabilities: By preprocessing data within the diode, such as filtering 

or formatting for SAP requirements, the solution reduces the load on SAP systems 

and accelerates deployment timelines. 

Cost Savings and Resource Optimization 

▪ Lower Upfront Costs: The hardware-based approach of the data diode reduces 

dependency on complex security infrastructures, such as firewalls, VPNs, and 

additional servers. 

▪ Efficient Use of IT Resources: IT teams can focus on higher-level tasks, such as 

optimizing SAP configurations and managing analytics, rather than troubleshooting 

integration and security issues. 

▪ Minimized Downtime: The secure unidirectional communication ensures that 

machinery networks remain operational and unaffected during the deployment 

process. 

Enhanced Collaboration Between Teams 

▪ Improved IT and OT Synergy: The data diode bridges the gap between IT and OT 

teams by providing a secure, easy-to-manage interface for data transfer. This 

reduces the friction often associated with cross-departmental collaboration. 

▪ ERP Integration Made Easier: The diode’s ability to format data for SAP ERP and 

MES systems ensures seamless integration without requiring ERP teams to invest 

significant effort in adapting data structures or workflows. 

Scalability and Flexibility 
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▪ Adaptable to Growth: As the manufacturing environment evolves, new machines, 

protocols, or production lines can be easily integrated into the system without major 

architectural changes. 

▪ Future-Ready Infrastructure: The data diode’s protocol-agnostic design ensures 

compatibility with emerging technologies, enabling smooth upgrades to SAP 

environments or IoT-based analytics solutions. 

Streamlined Compliance and Security 

▪ Faster Regulatory Approvals: By securely isolating machinery networks and ensuring 

unidirectional data flow, the deployment aligns with stringent regulatory standards, 

expediting compliance approvals. 

▪ Reduced Risk During Rollout: The secure architecture ensures that data breaches or 

cyberattacks do not compromise the deployment process, providing peace of mind to 

stakeholders. 

EXAMPLE DEPLOYMENT WORKFLOW 

Assessment and Planning: 

▪ Analyze the current manufacturing environment, including machinery, protocols, and 

data requirements. 

▪ Identify critical data points required for SAP MES analytics and reporting. 

Installation and Configuration: 

▪ Deploy the data diode hardware between the machinery network and the SAP 

integration layer. 

▪ Configure protocol settings and data formats within the diode to ensure compatibility 

with SAP systems. 

Testing and Validation: 

▪ Test data flow from machinery to SAP AVS and MES, validating data accuracy and 

security. 

▪ Address any configuration issues to ensure optimal performance. 

Go-Live and Optimization: 

▪ Transition to full-scale operation, monitoring performance and addressing any 

bottlenecks. 

▪ Continuously optimize the system to support evolving manufacturing requirements. 

By leveraging a data diode in the deployment strategy, manufacturers can mitigate the 

challenges associated with SAP MES integration, accelerate deployment timelines, and 

reduce the overall cost and complexity of the process. This approach not only ensures a 
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smoother rollout but also positions the organization for long-term success in data-driven 

manufacturing. 

COMPARISON WITH TRADITIONAL SYSTEMS 

The implementation of a data diode offers numerous advantages over traditional security 

measures, such as firewalls, VPNs, and dedicated data collection servers like OPC-UA or 

SCADA platforms with exporting capabilities. This section highlights the superiority of the 

data diode in securing critical manufacturing environments and optimizing data collection 

and transfer processes. 

DATA DIODES VS. FIREWALLS 

While firewalls provide bidirectional filtering of network traffic, they are still susceptible to 

misconfigurations, exploits, and insider threats. In contrast: 

▪ Unidirectional Data Flow: A data diode enforces physical, unidirectional 

communication, eliminating the risk of reverse communication or backdoor 

exploitation. 

▪ Zero Configuration Risks: Unlike firewalls, which require ongoing maintenance and 

updates to stay secure, a data diode is a hardware solution that inherently enforces 

network isolation. 

▪ Resilience to Cyber Threats: Firewalls can be targeted by sophisticated attacks, 

whereas a data diode’s one-way data transfer mechanism offers unmatched 

protection against breaches. 

By integrating a data diode, manufacturers can ensure their machinery networks remain 

completely isolated from external threats, providing a level of security that firewalls cannot 

achieve. 

DATA DIODES VS. VPNS 

VPNs create secure tunnels for data transfer, but their reliance on encryption keys and 

shared secrets makes them vulnerable to key theft and man-in-the-middle attacks. 

Compared to VPNs: 

▪ Simplified Security Architecture: A data diode removes the complexity of encryption 

management by ensuring data flow cannot be intercepted or redirected. 

▪ No Risk of Key Compromise: Unlike VPNs, there are no shared keys or certificates to 

manage, reducing the risk of unauthorized access. 

▪ Continuous Operation: Data diodes operate without requiring active monitoring or 

reconfiguration, ensuring uninterrupted data transfer. 

For manufacturing environments where uptime and security are critical, a data diode 

provides a more robust and maintenance-free alternative to VPNs. 
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DATA DIODES VS. DATA COLLECTION SERVERS (E.G., OPC-UA, SCADA) 

Data collection servers like OPC-UA or SCADA platforms are commonly used to aggregate 

and export data. However, these systems introduce additional layers of complexity and 

potential vulnerabilities. In contrast, data diodes: 

▪ Direct Data Transmission: A data diode can collect data from machinery and directly 

transmit it to SAP systems without the need for intermediate servers. 

▪ Protocol Independence: While OPC-UA and SCADA systems often require specific 

configurations and compatibility checks, a data diode supports a wide range of 

protocols, including Modbus, MQTT, and HTTP. 

▪ Reduced Latency: By eliminating intermediary servers, data diodes enable faster 

data transfer, providing real-time insights without delay. 

Although OPC-UA servers and SCADA platforms can offer robust features, they cannot 

match the security and simplicity of a data diode for mission-critical environments. 

OPERATIONAL ADVANTAGES OF DATA DIODES 

In addition to their security benefits, data diodes offer unique operational advantages: 

▪ Ease of Deployment: Unlike firewalls and SCADA systems, data diodes require 

minimal configuration and can be rapidly deployed without disrupting existing 

workflows. 

▪ Lower Maintenance Costs: As a hardware solution, data diodes do not require 

software updates or ongoing management, reducing IT overhead. 

▪ Alignment with Compliance Standards: The use of a data diode simplifies adherence 

to stringent regulatory requirements by ensuring secure and transparent data flows. 

While traditional security systems like firewalls, VPNs, and SCADA platforms play important 

roles in industrial environments, their limitations in terms of security, complexity, and 

maintenance make them less suitable for highly critical applications. Data diodes provide a 

superior alternative by ensuring unidirectional data flow, reducing attack surfaces, and 

enabling seamless integration with enterprise systems like SAP MES. For manufacturers 

looking to enhance both security and operational efficiency, data diodes represent the next 

generation of industrial data transfer solutions. 

  

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


  
 
 DATA COLLECTION WITH SAP and CONNEXONE   

 
 
 PUBLIC 19/19 
 www.connexite.co.uk 

CONCLUSION 

The integration of SAP MES with a data diode creates a powerful synergy that enhances 

manufacturing operations while addressing the critical need for security. SAP’s robust 

ecosystem provides unparalleled tools for data-driven decision-making, predictive analytics, 

and operational optimization. However, the addition of a data diode elevates this solution by 

ensuring that the data collected from shop floor machinery is transmitted securely and 

without the risk of external threats compromising network integrity. 

A data diode simplifies SAP MES deployments by removing the complexity associated with 

traditional security measures, such as firewalls and VPNs, which are prone to 

misconfigurations and vulnerabilities. It ensures unidirectional data flow, protecting 

operational technology (OT) networks while enabling real-time data availability for IT and 

ERP teams. This approach not only reduces deployment costs but also alleviates the burden 

on IT resources, allowing teams to focus on strategic initiatives. 

By integrating a data diode into the SAP MES architecture, businesses achieve: 

▪ Superior Security: Complete isolation of the machinery network from potential 

cyberattacks, ensuring operational continuity. 

▪ Streamlined Compliance: Simplified adherence to regulatory requirements with 

secure and traceable data flows. 

▪ Optimized Resource Utilization: Reduction in IT and OT workload, allowing for 

efficient resource allocation. 

▪ Future-Ready Scalability: Seamless adaptation to new protocols, devices, and 

production lines, supporting long-term growth. 

SAP’s proven capabilities in enterprise resource planning and manufacturing execution, 

combined with the unmatched security of a data diode, provide a comprehensive solution for 

modern manufacturing challenges. This integrated approach empowers businesses to 

embrace Industry 4.0 with confidence, leveraging real-time insights while safeguarding 

critical assets. The result is a resilient, efficient, and secure manufacturing environment that 

drives innovation, profitability, and competitive advantage in an increasingly connected 

world. 
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