3. Results

3.1.Applications In Ocean Observatories

(1) Instrument Puck in the MOOS/SIAM Architecture

The instrument puck is a prominent feature in the architecture of observatory systems being developed at MBARI. The MOOS (MBARI Ocean Observing System) project is aimed at developing large-scale ocean observatory facilities. Key features of MOOS include its unprecedented level of connectivity between its many platforms (ROVs, AUVs, benthic instrumentation, and moorings) and the highly integrated approach to data collection and archiving. 

The MOOS project is divided into seven major sub-projects; SIAM (Software Infrastructure and Applications for MOOS) is one of these. SIAM comprises the software glue that binds the MOOS system components together. SIAM components are responsible for many critical system functions, including collection of data, delivery of data to the archiving system, management of metadata, and it provides application and programmatic interfaces to enable access to the MOOS system by human users and software clients. SIAM is also involved in low-level functions such as power management, communications, and time-keeping. In addition, it also provides infrastructure to enable high-level capabilities like event detection and adaptive sampling. 

(3) SIAM Components

SIAM software is written in JAVA, making it possible to develop and use code on different platforms. Currently, the remote components of SIAM are being used on the MOOS Mooring Controller (MMC). The MMC consists of a SideARM (a StrongARM/Linux processor board) and up to six Dual Port Adapters (DPA), each of which provides communication and power switching for two instruments. A third board, the Backplane, connects the SideARM and DPAs, providing the power and data buses connecting them. Each MMC node has RS-485 and ethernet connections, allowing them to be networked.

The deployed (remote) SIAM components include a NodeService, NodeManager, PortManager, Scheduler, CommsManager and PowerManager. The shore side is host to a Portal and a collection of applications to access and maintain the system. 

(4) Interactions Between Instrument Pucks and SIAM 

The instrument puck, together with SIAM, addresses the complex issues of dynamic system configuration and metadata management in the field. Instruments connected to the MOOS system carry an instrument puck with them containing the metadata associated with the instrument. This metadata includes things like unique MOOS system ID, default data acquisition schedule, serial number, manufacturer, calibration coefficients, description of the data produced by the instrument. The puck also contains the software that provides services related to the instrument (i.e., data acquisition services, interfaces, etc.).

When an instrument and its puck are plugged into the MOOS system, SIAM components read the content of the puck, install the service software and send the instrument’s metadata to the archiving system.  The system is said to be “Plug and Work”: instruments are plugged into the system and their data and metadata are collected and archived automatically, transparently and seamlessly.

The instrument’s metadata is sent to the data archiving system, signaling the arrival and establishing the context of the instrument’s data stream. As changes to this context occur, they are reflected in the data archiving system as new metadata is injected into the data stream by SIAM or by the instrument service. If appropriate, the metadata contained in the instrument puck may also be altered (though the metadata contained in the puck is for the most part  immutable, or at least changes very infrequently).

Thus, the puck provides the critical binding of metadata to the instrument: the instrument and it’s metadata are never separated, avoiding problems that arise in systems in which metadata is centrally managed. In such systems, it is possible for the metadata to become unsychronized with the instrument, so that it no longer reflects the true state of the instrument or the context in which it is operating. Such systems, which rely heavily on human users to execute critical data handling policies, are prone to subtle problems resulting from simple human errors that are difficult to discover and repair. The MOOS/SIAM/puck architecture, in contrast, reduces the incidence of such problems by coupling metadata with its source and providing mechanisms for detecting and propagating changes to metadata.

(4) Current Status of Instrument Pucks with SIAM

// Fix this:

A proof-of-concept puck design was demonstrated in 2001. This design carried a small instrument service and GUI (????), which was downloaded across a network and displayed by a simple client, since SIAM components were not available at the time.

Since that time, the SIAM architecture and the underlying hardware, i.e. the MOOS Mooring Controller (MMC), have been under development.

