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Introduction 
Tervela developed a new, extensible paradigm for enterprise communications, the Open Data Framework, that 

further broadens ǘƘŜ aŜǎǎŀƎŜ bŜǘǿƻǊƪϰ ǇƭŀǘŦƻǊƳ. As a flexible toolset, this extensible framework was built on 

a foundation of speed, scalability and stability to simplify data management and drive interoperability across the 

enterprise with application, standards and protocol support. It can readily be enhanced by customers and 

partners with new features and message semantics. It can also be adapted to become the transport of choice for 

other messaging standards. This paper was developed to provide a brief overview of the platform and showcase 

how the open framework offers support for industry standards such as the Advanced Message Queuing Protocol 

(AMQP) ς an open standard application layer protocol for Message Oriented Middleware.  
 
 

Architecture Overview 
Message Network Components 

The following components comprise the Tervela Message Network platform: 
 

Tervela TPM tǊƻǾƛǎƛƻƴƛƴƎ ŀƴŘ aŀƴŀƎŜƳŜƴǘ {ȅǎǘŜƳϰ  

The TPM is the administrative and management interface to the Tervela Message Network. A browser-based 

GUI interface allows an administrator to configure all network components in the network, establish user rights, 

manage users and create/edit message schemas. The TPM also monitors the status of each component, reports 

events, delivers alarms and logs system statistics. 
 

Tervela Client API Application Programming Interface  

The API is the user application-level interface to the Tervela Message Network. The API provides calls for logging 

in to the Message Network, publishing messages and subscribing to message flows. The API has also been 

extended to support message replay from persistent storage in the network and request of last known value 

(LKV) for specific message flows. API support is available for a variety of programming languages and operating 

systems. 
 

Tervela TMX aŜǎǎŀƎŜ {ǿƛǘŎƘϰ  

The TMX is the core of the Tervela Message Network and contains a hardware routing engine that receives 

messages, performs subscription lookups on message topics, and transmits messages to all consumers that have 

registered for those topics. The TMX supports a variety of transport protocols, which include both unicast and 

multicast. It can also dynamically optimize usage of multicast addresses to minimize network traffic and 

message discard by consumers. 
 

Tervela TPE Persistence Engineϰ 

The TPE offers persistence for all messages in the Tervela Message Network. Configured to subscribe to message 

flows, the TPE automatically receives indexes and stores messages to disk at high rates of speed. The Tervela API 

includes support for replay of topics from the persistence engine. 
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Tervela TSE {ŜǊǾƛŎŜ 9ƴƎƛƴŜϰ  

The TSE is a high-performance messaging engine that can be used to extend the capabilities of the Message 

Network. Providing a high-speed interface to the Message Network, the TSE serves as a platform for value-

added message servers. For example, the Tervela LKV and Book Service functions are implemented on the TSE 

and accessed through the Tervela API. 
 

Real-Time Messaging 

Many of today's existing messaging architectures are overwhelmingly software-based systems. While this may 

have served the industry well in the infancy of electronic market data distribution and trading, current market 

conditions and data trends are significantly changing the operational dynamics. Routing topologies and 

consumption patterns in the financial services world are growing more complex for both market data and 

internally-published information. This is especially critical for ǘƻŘŀȅΩǎ ǊŜŀƭ-time, high-performance data centers. 

In this context, real-time means deterministic, predictable performance. This is not just about faster 

performance, but also about the minimization of deviation and jitter, which severely impacts critical programs 

and threads.  

 

With demand for data proliferating throughout the enterprise, software-based message distribution is no longer 

sufficient in workgroup-sized environments. Similar trends in the networking world led to the end of software-

based network switches and routers running on commodity hardware, thereby paving the way for the hardware 

fast path. The hardware fast path provides a next-generation foundation that eliminates the message transport 

bottleneck by: 

 

ω Ensuring dedicated, pipelined hardware processing that is predictable up to nearly full utilization  

ω Decoupling applications to free up processing capabilities and eliminate the cascading impact of any 

dissemination or consumption failures  

ω Providing consistent performance regardless of data patterns 

 

The Tervela Message Network has been built from the ground up to be real time. Care has been taken to ensure 

that slow subscribers do not impact other subscribers. It follows that a message subscriber cannot be allowed to 

impact a message publisher since the same traffic might be received by many subscribers. So, publishers and 

subscribers are decoupled from each other. The publisher delivers messages to the Message Network, and the 

network ensures the delivery of messages to all interested subscribers. 

 

The real-time nature of the Message Network is also achieved by separating data-plane routing (message traffic) 

from the control and management functions. This is best illustrated with the TMX switch. The hardware routing 

engine is 100% dedicated to routing messaging traffic. The control and management functions are segregated 

onto traditional embedded processor subsystems. No amount of control or management load will impact the 

routing of the message traffic. 

 

Once the real-time infrastructure is in place, it is easy to layer other types of messaging functions on top. For 

example, a traditional point-to-point queue with backpressure to the publisher when the consumer is slow is 

easy to implement with a windowed protocol and end-to-end acknowledgements. The order of this layering is 
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important. While it is easy to layer a traditional queue on top of a real-time message delivery system, it is 

impossible to build real-time messaging on top of a traditional queuing system. 
 

Scalability  

Having the ability to easily scale data distribution is instrumental to organizational success. For instance, let's 

consider a blue-chip financial services firm that was recently forced out of the market for thirty-six hours 

because market data volumes exceeded the capacity of its message systems. In today's volatile marketplace, a 

scenario like this is not unusualτ especially when one considers that many of today's messaging systems are 

software-based. In these cases, increasing volumes of information quickly outstrip legacy systems.  

This is when a hardware-accelerated, low-latency messaging solution becomes instrumental. As an easily-

integrated mezzanine layer that sits between the underlying transport network and applications, the message 

network couples scalability with unprecedented levels of performance, latency and resilience to solve the 

information distribution challenges of the world's most demanding customers.  

The Tervela Message Network can easily scale to handle increasing volumes of traffic by creating TMX, TPE and 

TSE clusters. Once the client application hands off the message, the TMX cluster automatically delivers it to the 

correct subscribers.  

 

 
Figure 1: The Tervela Message Network 
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Extending the Message Network Platform 
The need for and importance of multi-standard support has driven the adoption of platforms that are open and 

extensible. While the native Tervela API is capable of supporting messaging applications such as the one 

depicted in the diagram below, more extensive applications might need to leverage other messaging standards.  

 
 

 
 

Figure 2: Extending the Message Network Platform  
 

Applications developed utilizing other messaging standards can easily be deployed on the Tervela Message 

Network without modification by leveraging the Open Data Framework. As a fully open and extensible 

ŦǊŀƳŜǿƻǊƪΣ ¢ŜǊǾŜƭŀΩǎ ǇƭŀǘŦƻǊƳ ŜƴŀōƭŜǎ customers, partners and other third-party application vendors to access 

the following tools to quickly develop and implement extensions to the network without costly customization 

and integration efforts:    

 

 Open API Extensions: expose rich messaging meta-data to facilitate API customization and greater 

application integration 

 Open Services Software Development Kit (SDK): presents a comprehensive development library that 

enables rapid integration, provisioning and management of a diverse set of messaging services on the 

TSE 

 Open Data Transport: extends the TMX to provide the ability to seamlessly add data sources and map 

communications directly to the network   

 Open Data Format: provides access to data stored on the TPE for post-processing and analytical 

application development 
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The following examples illustrate how each of these three methods can be used to interface applications based 

on AMQP to the Tervela Message Network. 

 

Open API Extensions 

The simplest extension to the Tervela fabric can be accomplished by creating a library that utilizes the Tervela 

message API extensions and contains logic to add value or emulate an existing standard. Below is an example of 

a library which implements a standard AMQP API and interfaces to the Tervela Message Network.  For a subset 

of the AMQP standard, the TMX switch in the Message Network can perform the routing functions of an AMQP 

message broker. In this example, the AMQP messages are encapsulated in Tervela messages. The transport is 

Tervela messaging. 

 
 

 
 

Figure 3: Open API Extension AMQP Example 
 
  


