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Introduction: The Evolution of A/V Infrastructure 

For decades, commercial A/V installations relied on traditional analog and purpose-built 
digital cabling – XLR for audio, coaxial for video, and dedicated control lines. While robust, 
these systems were inherently rigid, difficult to scale, and often required extensive, costly 
cabling runs. The rise of IP (Internet Protocol) networking has fundamentally transformed 
nearly every industry, and professional audio and video are no exception. The promise of 
distributing high-quality media over standard IT networks offers unprecedented flexibility, 
scalability, and cost efficiencies. 

Within this paradigm shift, Audio-over-IP (AoIP) has emerged as a cornerstone technology. 
While proprietary solutions like Dante have dominated the market, an open-technology 
standard named RAVENNA is rapidly gaining prominence, particularly within the 
professional broadcast and now increasingly, the commercial A/V integration sector. 
Developed by ALC NetworX, RAVENNA was engineered from the ground up to meet the 
most stringent demands of real-time audio transport: ultra-low latency, pristine signal 
fidelity, and rock-solid reliability. This brief will delve into the technical underpinnings of 
RAVENNA, its distinct advantages, and how it is profoundly impacting the commercial A/V 
integration industry, offering integrators new opportunities and challenges. 

I. Understanding RAVENNA: The Core Technology 
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distributing high-quality media over standard IT networks offers unprecedented flexibility, 
scalability, and cost efficiencies. 

Within this paradigm shift, Audio-over-IP (AoIP) has emerged as a cornerstone technology. 
While proprietary solutions like Dante have dominated the market, an open-technology 
standard named RAVENNA is rapidly gaining prominence, particularly within the 
professional broadcast and now increasingly, the commercial A/V integration sector. 
Developed by ALC NetworX, RAVENNA was engineered from the ground up to meet the 
most stringent demands of real-time audio transport: ultra-low latency, pristine signal 
fidelity, and rock-solid reliability. This brief will delve into the technical underpinnings of 
RAVENNA, its distinct advantages, and how it is profoundly impacting the commercial A/V 
integration industry, offering integrators new opportunities and challenges. 

I. Understanding RAVENNA: The Core Technology 

RAVENNA is not just another AoIP protocol; it's an open-technology standard designed to 
transport uncompressed, high-resolution audio over standard IP networks. Its foundational 
principles are rooted in industry-standard protocols, making it highly compatible and 
future-proof. 

A. IP-Based and Standards Compliant: At its heart, RAVENNA leverages existing network 
technologies. It operates at Layer 3 (or above) of the OSI model, meaning it can traverse 
routers and subnets, unlike some Layer 2-based solutions. Key underlying protocols 
include: 

• RTP (Real-time Transport Protocol) and RTCP (RTP Control Protocol): These are 
standard protocols for delivering real-time data, providing mechanisms for payload 
type identification, sequence numbering, and timestamping to ensure accurate 
reconstruction of the audio stream at the receiving end. RTCP provides feedback on 
the quality of service. 

• IEEE1588-2008 (PTPv2 - Precision Time Protocol version 2): This is perhaps the 
most critical component for professional audio. PTPv2 allows for highly accurate 
synchronization of devices across a network, achieving sub-microsecond precision. 
This is essential for maintaining phase coherence between audio channels, 
ensuring lip-sync with video, and preventing pops, clicks, or dropouts. RAVENNA 
heavily relies on PTP for its robust clocking. 

• Standard Ethernet/IP: RAVENNA runs on conventional Gigabit Ethernet (or faster) 
infrastructure. This allows integrators to utilize off-the-shelf network switches, 
routers, and cabling, significantly reducing specialized hardware costs. 



B. Native AES67 and SMPTE ST 2110 Compatibility: One of RAVENNA's most compelling 
features is its direct and native alignment with key industry interoperability standards: 

• AES67: This is an interoperability standard for high-performance audio-over-IP. It 
defines a common set of protocols and parameters (like RTP, PTP, and specific 
stream formats) that allow different proprietary AoIP systems to exchange audio 
streams. RAVENNA was a significant contributor to the development of AES67 and 
implements it fully. This means any RAVENNA device can seamlessly exchange 
audio with any other AES67-compliant device, regardless of its underlying 
proprietary protocol. For commercial integrators, this is revolutionary, breaking 
down vendor lock-in and fostering genuine interoperability. 

• SMPTE ST 2110: This is a suite of standards for professional media over IP, 
encompassing video, audio, and ancillary data. RAVENNA's audio transport 
capabilities align perfectly with ST 2110-30 (uncompressed PCM audio) and ST 
2110-31 (AES3-formatted audio). As the industry increasingly moves towards all-IP 
infrastructures for both audio and video, RAVENNA's compliance with ST 2110 
positions it as a future-proof choice for converged A/V systems. 

C. Performance Characteristics: 

• Ultra-Low Latency: RAVENNA is designed for critical applications where delay is 
unacceptable. It can achieve latencies down to a single audio sample period, 
effectively sub-milliseconds. This is vital for live sound reinforcement, real-time 
conferencing, and broadcast contributions where audible delays can be disruptive. 

• High Reliability: The protocol supports various redundancy schemes, including 
seamless protection switching (e.g., using two independent network paths) to 
ensure uninterrupted audio transmission even in the event of a network failure. This 
robust design makes it suitable for mission-critical installations. 

• Scalability: RAVENNA can manage hundreds or even thousands of audio channels 
over a single network infrastructure, making it scalable for projects ranging from a 
small meeting room to a sprawling university campus or a multi-venue 
entertainment complex. 

• Full Signal Transparency: RAVENNA transmits uncompressed audio, preserving the 
original audio quality without any loss or degradation introduced by compression 
artifacts. This is crucial for high-fidelity audio installations. 

II. Impact on the Commercial A/V Integrator Industry 



RAVENNA's technical capabilities translate directly into tangible benefits and new 
opportunities for commercial A/V integrators. 

A. Driving the IP Audio Revolution: The commercial A/V industry is undergoing a 
fundamental shift from traditional point-to-point analog and digital connections to 
networked IP-based systems. RAVENNA is a catalyst in this transformation. Integrators are 
increasingly tasked with designing flexible, scalable, and future-proof systems, and IP 
audio is central to achieving these goals. By providing a reliable and open standard for AoIP, 
RAVENNA accelerates the adoption of network-centric A/V solutions across all market 
segments. 

B. Unprecedented Interoperability and Design Freedom: Perhaps the most significant 
impact of RAVENNA for integrators is the enhanced interoperability it provides. 

• Breaking Vendor Lock-in: In the past, choosing a proprietary AoIP solution often 
meant committing to a single manufacturer's ecosystem. While many 
manufacturers offer Dante-enabled products, the underlying proprietary nature can 
still limit choices. RAVENNA's native AES67 support liberates integrators, allowing 
them to select the best-of-breed product for each component of a system – be it a 
microphone, DSP, amplifier, or mixer – from any manufacturer that supports AES67. 
This leads to more optimized system designs, greater flexibility, and ultimately, 
better outcomes for clients. 

• Simplified System Design: Integrators can focus on the functional requirements of 
a system rather than worrying about proprietary protocol compatibility. This 
streamlines the design process and reduces the complexity associated with 
integrating disparate systems. 

C. Streamlined Infrastructure and Cost Efficiencies: 

• Reduced Cabling and Labor: Replacing dozens or hundreds of analog audio cables 
with a single Ethernet cable dramatically simplifies infrastructure. This reduces 
material costs, labor for pulling and terminating cables, and the physical footprint 
required for cable trays and conduits. Power over Ethernet (PoE) can further simplify 
deployments by powering network-connected devices directly from the switch. 

• Leveraging Standard IT Equipment: Integrators can utilize widely available, high-
performance, and often more cost-effective IT network switches and routers. This 
moves away from the need for specialized, expensive A/V matrix switchers for audio 
routing, allowing budgets to be allocated more strategically. 



• Centralized Management: Networked audio systems can be managed and 
monitored from a central location, simplifying troubleshooting, system diagnostics, 
and firmware updates across an entire installation. 

D. Enabling Advanced Workflows: 

• Software-Defined A/V: With audio transported over IP, integrators can move 
towards more software-defined systems. Audio routing, processing (EQ, 
compression, effects), and mixing can increasingly be handled by software running 
on commodity servers, rather than requiring dedicated hardware DSPs for every 
function. This offers immense flexibility for reconfiguring systems on the fly and 
scaling processing power as needed. 

• Remote Production and Distributed Systems: RAVENNA's ability to operate 
reliably over WANs with low latency is a game-changer for distributed A/V systems. 
This enables:  

o Multi-Campus Installations: Connecting auditoriums, classrooms, or 
conference spaces across different buildings or even distant campuses for 
unified audio routing and control. 

o Live Event Contributions: Facilitating remote audio contributions from 
various locations to a central mixing position, greatly reducing the logistical 
complexity and cost of transporting equipment and personnel. 

o Centralized Monitoring & Control: A single operations center can monitor 
and manage audio systems across multiple client sites. 

E. Future-Proofing Client Investments: The industry's trajectory is undeniably towards an 
all-IP future. By integrating RAVENNA-based solutions, integrators are providing clients with 
systems that are inherently scalable, adaptable, and compatible with emerging IP video 
standards like SMPTE ST 2110. This long-term viability protects client investments and 
positions the integrator as a forward-thinking, value-added partner. 

III. RAVENNA vs. Dante: A Critical Distinction for Integrators 

While Dante has achieved widespread adoption and is a well-established name in AoIP, 
integrators must understand the fundamental differences, particularly regarding licensing 
and cost implications. 

• Dante: A Licensed, Proprietary Protocol: Audinate's Dante is a highly successful 
proprietary audio networking solution. Its success lies in its ease of use and strong 
ecosystem of compatible products. However, Dante is a licensed protocol. This 



means that manufacturers incorporating Dante technology into their products (e.g., 
a microphone, amplifier, or DSP) must pay a licensing fee to Audinate for each 
Dante-enabled product sold. This licensing cost is then passed on to the 
integrator and ultimately the end-client, adding a significant premium to Dante-
enabled equipment. While Dante offers some features beyond basic AES67 (such 
as device discovery and routing via Dante Controller software), these come at a 
direct monetary cost. 

• RAVENNA: Open and Royalty-Free: In stark contrast, RAVENNA is an open-
technology standard with no licensing fees or royalties for its core technology. 
This fundamental difference translates directly into cost savings at the product 
level. Manufacturers do not incur licensing costs for implementing RAVENNA, which 
means products can be more competitively priced. This transparency and openness 
foster innovation and widespread adoption without financial barriers. 

• Interoperability via AES67: Both RAVENNA and Dante (along with other AoIP 
solutions like Livewire+, Q-LAN, and WheatNet-IP) support AES67 as an 
interoperability mode. This means that a Dante device can communicate basic 
audio streams with a RAVENNA device (or any other AES67-compliant device) when 
configured in AES67 mode. However, when operating in AES67 mode, some of the 
proprietary features unique to Dante (like advanced discovery and control via Dante 
Controller) may not be available across different vendor ecosystems. RAVENNA, by 
design, aligns directly with AES67, making it a foundational element for true, open-
standard interoperability. 

For the commercial A/V integrator, understanding this distinction is crucial. While Dante 
may offer a familiar ecosystem, RAVENNA presents a compelling alternative that can lead 
to more cost-effective solutions for clients, greater flexibility in product selection, and a 
commitment to open, future-proof standards. 

IV. Challenges and Considerations for Adoption 

While the benefits of RAVENNA and IP audio are clear, integrators must also be prepared 
for certain challenges: 

• Evolving Network Expertise: The biggest shift for A/V integrators is the need to 
become proficient in IP networking. This involves understanding:  

o Network Design: VLANs (Virtual Local Area Networks) for segmenting traffic, 
subnetting, IP addressing schemes. 



o Quality of Service (QoS): Prioritizing audio and clocking traffic over general 
data to prevent dropouts and latency issues. 

o Multicast Management: IGMP (Internet Group Management Protocol) 
snooping and queriers are essential for efficient multicast audio distribution, 
preventing network congestion. 

o Precision Time Protocol (PTPv2): Understanding grandmaster clocks, slave 
clocks, and the role of PTP in synchronization is critical for reliable IP audio. 

• Integration with Legacy Systems: Most commercial installations are not greenfield 
sites. Integrators will frequently need to integrate new RAVENNA-based systems 
with existing analog, AES3, or MADI equipment. This requires strategic use of audio 
gateways and converters, adding layers of complexity that need careful planning. 

• Cybersecurity Considerations: As A/V systems migrate to IP networks, they 
become susceptible to the same cybersecurity threats as IT networks. Integrators 
must implement proper network segmentation, access controls, and security best 
practices to protect sensitive audio data and system integrity. 

• Troubleshooting IP Networks: While IP networks offer powerful diagnostic tools, 
troubleshooting audio issues (e.g., latency, dropouts, clocking problems) on a 
network requires different skills than traditional analog troubleshooting. Integrators 
need training in network analysis tools and methodologies. 

• Vendor Ecosystem Maturity: While RAVENNA is gaining traction, particularly in 
broadcast, its ecosystem in the broader commercial A/V market is still developing 
compared to Dante. Integrators need to research product availability and ensure 
adequate vendor support for RAVENNA-enabled devices relevant to their projects. 

V. Conclusion: A Strategic Imperative for Integrators 

RAVENNA represents a significant leap forward in audio networking for the commercial A/V 
integration industry. Its foundation in open, standards-based IP technologies, its robust 
performance, and its alignment with AES67 and SMPTE ST 2110 make it an incredibly 
powerful and future-proof solution. 

For commercial A/V integrators, embracing RAVENNA is not just about adopting a new 
technology; it's a strategic imperative. It allows for: 

• Greater Cost-Effectiveness: Delivering more value to clients by leveraging 
standard IT infrastructure and avoiding proprietary licensing fees. 



• Unparalleled Flexibility: Designing custom solutions with the best-of-breed 
components from a wide range of manufacturers. 

• Enhanced Scalability: Building systems that can grow and adapt to future client 
needs without wholesale replacement. 

• Future-Proofing: Positioning themselves and their clients at the forefront of the A/V 
over IP revolution. 

While it demands an evolution in networking skills, the long-term benefits – simplified 
installations, increased system resilience, and the ability to offer truly cutting-edge 
solutions – far outweigh the initial learning curve. Integrators who proactively invest in 
understanding and deploying RAVENNA and other open IP standards will be well-
positioned to lead the commercial A/V market into its increasingly networked future. The 
silent revolution of IP audio, driven by open standards like RAVENNA, is now defining the 
soundscape of commercial spaces. 
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B. Native AES67 and SMPTE ST 2110 Compatibility: One of RAVENNA's most compelling 
features is its direct and native alignment with key industry interoperability standards: 

• AES67: This is an interoperability standard for high-performance audio-over-IP. It 
defines a common set of protocols and parameters (like RTP, PTP, and specific 
stream formats) that allow different proprietary AoIP systems to exchange audio 
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unacceptable. It can achieve latencies down to a single audio sample period, 
effectively sub-milliseconds. This is vital for live sound reinforcement, real-time 
conferencing, and broadcast contributions where audible delays can be disruptive. 

• High Reliability: The protocol supports various redundancy schemes, including 
seamless protection switching (e.g., using two independent network paths) to 
ensure uninterrupted audio transmission even in the event of a network failure. This 
robust design makes it suitable for mission-critical installations. 

• Scalability: RAVENNA can manage hundreds or even thousands of audio channels 
over a single network infrastructure, making it scalable for projects ranging from a 
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original audio quality without any loss or degradation introduced by compression 
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segments. 
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• Breaking Vendor Lock-in: In the past, choosing a proprietary AoIP solution often 
meant committing to a single manufacturer's ecosystem. While many 
manufacturers offer Dante-enabled products, the underlying proprietary nature can 
still limit choices. RAVENNA's native AES67 support liberates integrators, allowing 
them to select the best-of-breed product for each component of a system – be it a 
microphone, DSP, amplifier, or mixer – from any manufacturer that supports AES67. 
This leads to more optimized system designs, greater flexibility, and ultimately, 
better outcomes for clients. 

• Simplified System Design: Integrators can focus on the functional requirements of 
a system rather than worrying about proprietary protocol compatibility. This 
streamlines the design process and reduces the complexity associated with 
integrating disparate systems. 

C. Streamlined Infrastructure and Cost Efficiencies: 

• Reduced Cabling and Labor: Replacing dozens or hundreds of analog audio cables 
with a single Ethernet cable dramatically simplifies infrastructure. This reduces 
material costs, labor for pulling and terminating cables, and the physical footprint 
required for cable trays and conduits. Power over Ethernet (PoE) can further simplify 
deployments by powering network-connected devices directly from the switch. 
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moves away from the need for specialized, expensive A/V matrix switchers for audio 
routing, allowing budgets to be allocated more strategically. 



• Centralized Management: Networked audio systems can be managed and 
monitored from a central location, simplifying troubleshooting, system diagnostics, 
and firmware updates across an entire installation. 

D. Enabling Advanced Workflows: 

• Software-Defined A/V: With audio transported over IP, integrators can move 
towards more software-defined systems. Audio routing, processing (EQ, 
compression, effects), and mixing can increasingly be handled by software running 
on commodity servers, rather than requiring dedicated hardware DSPs for every 
function. This offers immense flexibility for reconfiguring systems on the fly and 
scaling processing power as needed. 

• Remote Production and Distributed Systems: RAVENNA's ability to operate 
reliably over WANs with low latency is a game-changer for distributed A/V systems. 
This enables:  

o Multi-Campus Installations: Connecting auditoriums, classrooms, or 
conference spaces across different buildings or even distant campuses for 
unified audio routing and control. 

o Live Event Contributions: Facilitating remote audio contributions from 
various locations to a central mixing position, greatly reducing the logistical 
complexity and cost of transporting equipment and personnel. 

o Centralized Monitoring & Control: A single operations center can monitor 
and manage audio systems across multiple client sites. 
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systems that are inherently scalable, adaptable, and compatible with emerging IP video 
standards like SMPTE ST 2110. This long-term viability protects client investments and 
positions the integrator as a forward-thinking, value-added partner. 
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Dante-enabled product sold. This licensing cost is then passed on to the 
integrator and ultimately the end-client, adding a significant premium to Dante-
enabled equipment. While Dante offers some features beyond basic AES67 (such 
as device discovery and routing via Dante Controller software), these come at a 
direct monetary cost. 

• RAVENNA: Open and Royalty-Free: In stark contrast, RAVENNA is an open-
technology standard with no licensing fees or royalties for its core technology. 
This fundamental difference translates directly into cost savings at the product 
level. Manufacturers do not incur licensing costs for implementing RAVENNA, which 
means products can be more competitively priced. This transparency and openness 
foster innovation and widespread adoption without financial barriers. 

• Interoperability via AES67: Both RAVENNA and Dante (along with other AoIP 
solutions like Livewire+, Q-LAN, and WheatNet-IP) support AES67 as an 
interoperability mode. This means that a Dante device can communicate basic 
audio streams with a RAVENNA device (or any other AES67-compliant device) when 
configured in AES67 mode. However, when operating in AES67 mode, some of the 
proprietary features unique to Dante (like advanced discovery and control via Dante 
Controller) may not be available across different vendor ecosystems. RAVENNA, by 
design, aligns directly with AES67, making it a foundational element for true, open-
standard interoperability. 

For the commercial A/V integrator, understanding this distinction is crucial. While Dante 
may offer a familiar ecosystem, RAVENNA presents a compelling alternative that can lead 
to more cost-effective solutions for clients, greater flexibility in product selection, and a 
commitment to open, future-proof standards. 

IV. Challenges and Considerations for Adoption 

While the benefits of RAVENNA and IP audio are clear, integrators must also be prepared 
for certain challenges: 

• Evolving Network Expertise: The biggest shift for A/V integrators is the need to 
become proficient in IP networking. This involves understanding:  

o Network Design: VLANs (Virtual Local Area Networks) for segmenting traffic, 
subnetting, IP addressing schemes. 



o Quality of Service (QoS): Prioritizing audio and clocking traffic over general 
data to prevent dropouts and latency issues. 

o Multicast Management: IGMP (Internet Group Management Protocol) 
snooping and queriers are essential for efficient multicast audio distribution, 
preventing network congestion. 

o Precision Time Protocol (PTPv2): Understanding grandmaster clocks, slave 
clocks, and the role of PTP in synchronization is critical for reliable IP audio. 

• Integration with Legacy Systems: Most commercial installations are not greenfield 
sites. Integrators will frequently need to integrate new RAVENNA-based systems 
with existing analog, AES3, or MADI equipment. This requires strategic use of audio 
gateways and converters, adding layers of complexity that need careful planning. 

• Cybersecurity Considerations: As A/V systems migrate to IP networks, they 
become susceptible to the same cybersecurity threats as IT networks. Integrators 
must implement proper network segmentation, access controls, and security best 
practices to protect sensitive audio data and system integrity. 

• Troubleshooting IP Networks: While IP networks offer powerful diagnostic tools, 
troubleshooting audio issues (e.g., latency, dropouts, clocking problems) on a 
network requires different skills than traditional analog troubleshooting. Integrators 
need training in network analysis tools and methodologies. 

• Vendor Ecosystem Maturity: While RAVENNA is gaining traction, particularly in 
broadcast, its ecosystem in the broader commercial A/V market is still developing 
compared to Dante. Integrators need to research product availability and ensure 
adequate vendor support for RAVENNA-enabled devices relevant to their projects. 

V. Conclusion: A Strategic Imperative for Integrators 

RAVENNA represents a significant leap forward in audio networking for the commercial A/V 
integration industry. Its foundation in open, standards-based IP technologies, its robust 
performance, and its alignment with AES67 and SMPTE ST 2110 make it an incredibly 
powerful and future-proof solution. 

For commercial A/V integrators, embracing RAVENNA is not just about adopting a new 
technology; it's a strategic imperative. It allows for: 

• Greater Cost-Effectiveness: Delivering more value to clients by leveraging 
standard IT infrastructure and avoiding proprietary licensing fees. 



• Unparalleled Flexibility: Designing custom solutions with the best-of-breed 
components from a wide range of manufacturers. 

• Enhanced Scalability: Building systems that can grow and adapt to future client 
needs without wholesale replacement. 

• Future-Proofing: Positioning themselves and their clients at the forefront of the A/V 
over IP revolution. 

While it demands an evolution in networking skills, the long-term benefits – simplified 
installations, increased system resilience, and the ability to offer truly cutting-edge 
solutions – far outweigh the initial learning curve. Integrators who proactively invest in 
understanding and deploying RAVENNA and other open IP standards will be well-
positioned to lead the commercial A/V market into its increasingly networked future. The 
silent revolution of IP audio, driven by open standards like RAVENNA, is now defining the 
soundscape of commercial spaces. 

 

Disclaimer 
The information provided in this brief is for general informational purposes only and is 
based on current industry knowledge and trends as of the publication date. While we have 
made every effort to ensure the accuracy and completeness of the content, the A/V and IT 
industries are subject to rapid technological advancements and evolving standards. 
 
This document should not be considered as professional advice or a substitute for 
independent research and due diligence. Integrators and decision-makers are encouraged 
to consult with qualified industry experts, manufacturers, and their own IT professionals to 
assess the specific requirements and suitability of any technology or solution for their 
individual projects. 
 
No guarantee, express or implied, is made regarding the performance, compatibility, or 
specific outcomes of implementing RAVENNA or any other technology mentioned herein. 
The effectiveness and cost implications of any solution will vary depending on project 
scope, existing infrastructure, specific equipment choices, and implementation practices. 
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