Cabled observatories such as MARS or NEPTUNE will be comprised of many instruments deployed on a network. Software and hardware elements will enable bi-directional communication between instruments and other observatory subsystems, such as shore-based data repositories and human operators. Moreover, instruments may actually communicate with each other, facilitating capabilities such as autonomous event response.  These potentially complex interactions between multiple networked entities – human and machine – can be facilitated by installing software and other information onto the system at the time the physical device is plugged in. We refer to this installation process as configuration.  Software and information which is installed during configuration includes the following:

Interface software – enables software components to communicate with the instrument across a network. For example, a graphical user interface or data acquisition application communicates with the instrument via its software interface. The interface software executes on a processor that may be physically distant from the device itself.

Instrument driver software – implements the operations requested by calls to the interface. The driver software usually executes on a processor that is physically very close to the device itself.

Instrument metadata – identifies and describes an instrument in machine-readable or human-readable format. Metadata may include device manufacturer, serial number, calibration coefficients, etc. Raw instrument data has little scientific value in the absence of its metadata.

In small-scale observing systems, instruments are usually configured “manually”; when the instrument is physically plugged into the network, a human operator also executes the necessary computer commands to install software and metadata. However, manual configuration does not scale well to a large ocean observatory. In a networked system, the operator might need to configure more than one machine. Manual configuration is typically a tedious, repetitive, and hence error-prone process in the best of circumstances; the marine environment can at times be very challenging to work in from the physiological standpoint, which results in more opportunity for error. In an ocean observatory consisting of hundreds or thousands of instruments, the configuration problem becomes critical.

We are developing automated configuration mechanisms that we believe will greatly simplify the tasks of building and maintaining an ocean observatory. Our design objective is what we refer to as plug and work functionality; when an instrument is physically plugged into the system, its configuration information should be automatically installed onto the system, with very minimal manual intervention required. 

In particular, we are developing a low cost, low power device called an instrument puck. A puck is attached ahead of time to any instrument that is to be deployed in the observatory. The puck’s function is to store software and metadata for its instrument, and to make that information available to the system when the instrument is plugged into the observatory. The puck has two communication ports (Figure 1). One port attaches permanently to an instrument’s communication port, and the puck-instrument pair always travel together. The puck’s other port provides an interface to a host computer, which can be either a workstation or a deployed observatory node processor. Before deployment, the puck and its attached instrument are plugged into a workstation and a technician “loads” the puck with appropriate software and metadata. When an instrument is deployed, its puck is plugged into an observatory node, and the node retrieves the instrument software and metadata from the puck. The node then switches the puck into “pass through mode” and communicates directly with the instrument. We believe the puck concept to be a powerful one; a given instrument puck can be configured just once, enabling automatic configuration of its instrument no matter where it is installed on the network thereafter.
The current version of the puck is designed for instruments that communicate with an observatory host computer via serial RS-232 or RS-485, as these are the most common interfaces for oceanographic instruments today. There is no reason why pucks could not be designed for other physical interfaces as well.

