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Middleware Architecture 
Jerzy M. Nogiec
The measurement systems will be built from standardized components with well-defined structures for input and output data. The components will interact via a middleware. This note describes the architecture of this middleware, which is the software that connects the components.
1. Basic Requirements
· The solution has to allow partitioning of the overall functionality into a set of well-defined components, each focusing on a distinct function.
· The design must possess ability to easily modify the sequence of processing components.
· The system should have the ability to easily exchange a component for a different component providing similar service (e.g., to support a different hardware module), without changing any of the components providing its input data or the components using its output data.
· The design should make sure that no data is lost.
· The bus has to guarantee the required data throughput.
2. Bus Architecture
The middleware will be built as a software bus, following a publish/subscribe messaging pattern. Components will subscribe for specific topics (types of data messages exchanged on the bus) and publish messages with defined topics. When a message with a given topic is published on the bus, all the components that have subscribed for that topic (subscribers) will be notified.

A software bus is similar in its features to its hardware equivalent and allows for installing, configuring, and uninstalling of components and, also, for inter-component communication.   Components connected to a software bus are shown below.
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3. Example
The shown below example demonstrates the ability of the bus to pass messages between several components. The first component, WaveControl, is a user interface panel and a data producer that publishes a request with the WaveControl topic to generate a sine wave of specified parameters. WaveComponent, a producer and a consumer component that subscribes to this topic, after receiving the message with the sine wave parameters invokes remotely a method to generate the requested wave using the XML-RPC protocol. After receiving an XML reply from the server, WaveComponent publishes the received data with the WaveData topic. WaveDisplay, a user interface panel and a data consumer component, which subscribes to this topic, receives the message and displays the data in a plot.
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4. Software Architecture Features

· Loosely coupled components with publishers not aware of the existence of subscribers. Since the main focus is on topics (delivered data), the topology of the system can be modified without impacting the components.
· Components improve reuse of software and simplify building new systems.

· Systems are built from components connected together.
· Topic translators will allow flexibility in changing system topologies, by duplicating a message of one topic and publishing as a message with another topic.
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