Future changes to the Plug and Work specification

 (WAY too much…the most import points are highlighted)

Scalability and configuration management are two of the key technical challenges posed by ORION. In order to support a large number (10’s to 100’s) of platforms, each with a unique compliment of instruments, it must be made easy and inexpensive to integrate and maintain a vast spectrum of existing instruments.  

Over the past several decades, instrument developers have chosen a wide variety of communication protocols for their instrument interfaces, including current loop, analog voltage, and a number of serial communications protocols. How can so many different protocols be used to form the networks and observatories called for by ORION?

For several years, the EIA RS-232C serial protocol (RS232) has been the communications protocol of choice among the majority of oceanographic instrument manufacturers. Since so many instruments in the field today use RS232, it was chosen as the first protocol supported by the Plug and Work specification and reference hardware design. 

As initiatives like ORION shepherd the oceanographic community towards an observatory model of science, experiments will be designed around community facilities like cabled observatories and mooring arrays. The infrastructure for these will likely include relatively high bandwidth networked communication. The infrastructure on such observatories (the MARS observatory for example), while providing a power and data plug for instruments, does not necessarily provide the key services required manage data, resources and experiments to realize the full potential of the observatories. Plug and Work self-describing instruments are key to unlocking this potential.

New protocols continue to emerge (USB, Ethernet) and are growing in popularity among instrument vendors as they follow ORION and the call for high bandwidth networked instruments. The Plug and Work consortium plans to develop other versions of the Plug and Work protocol specification that will operate natively and portably on networked observatories. Ethernet and EIA RS-485 are two likely possibilities, as they enjoy wide use for networked instruments and other devices. 

The Plug and Work consortium could also adapt its protocols to less widely used, but still popular, protocols like SDI-12 and CAN bus.

The serial version of the Plug and Work protocol has been deployed in numerous field trials of the MOOS mooring program in Monterey Bay, and is currently being adapted by the NSF Sensors program for use on the MARS observatory. The NSF Sensors project has created a prototype using MBARI’s SIAM data collection framework and RS232-Ethernet converter hardware to enable Plug and Work serial instruments to operate on MARS, bringing all the benefits of Plug and Work to MARS.

Plug and Work in various environments

Moorings

As the ocean science community looks increasingly to mooring arrays to satisfy the need for increasingly sophisticated observing capability, Plug and Work, self-describing instruments become essential in addressing issues of data and metadata management and platform configuration management. Plug and Work technology enables large observing systems like mooring arrays to be highly scalable in both size and configuration to accommodate rapidly changing research requirements. Plug and Work aims to reduce the time and cost of configuring and maintaining moorings and improve system reliability by automating some of the configuration and data management tasks.

Ships

Observing systems need not be large to benefit from Plug and Work technology. Research vessels, for example those maintained by UNOLS, are used by many different research programs, each with it’s own instrumentation and a common need for reliable management of data and metadata. Many vessels maintain long-term measurement records of basic ocean properties, requiring the use of many different instruments (e.g. thermal salinographs) over decades.  

Plug and Work, self-describing instruments address these needs by providing standards that simplify the process of integrating instruments with shipboard data management systems and enabling automated metadata management. 

