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MBARI-CIMT Mission Statement: 

The MBARI-CIMT project is largely driven by the science mission, which is summarized as follows:


Continuous monitoring from moorings is essential for any Integrated Coastal Ocean Observing System in order to understand regional variability and provide context for process studies that occur over more limited periods. MBARI has demonstrated the utility of such a program, with nearly continuous data over the last 13 years from a series of offshore moorings. MBARI is in the process of developing a new generation mooring system capable of providing observations of water-column and benthic processes in near real-time. This system, in only the water-column mode, MOOS-Lite, may be tested on a mooring funded by the external portion of this project. The mooring will target bloom formation inside Monterey Bay and be located where blooms potentially reach their maximum levels. Once water enters the bay it slows and stratifies leading to optimal conditions for phytoplankton growth. In addition, this stratification acts to select for taxonomic groups (pennate diatoms, dinoflagellates) that are capable of producing toxins that are harmful to humans. Collectively, the mooring array may allow Monterey Bay to serve as a useful microcosm for the California coastal upwelling system.

In fulfillment of the science mission, one objective of this project is to deploy a MOOS mooring (in an upper water column or “MOOS Lite” configuration) in Monterey Bay as a platform for the collection of upper water column data serving scientists at MBARI and CIMT. 

A second major object for this deployment is to perform an end-to-end field test of MOOS mooring system, and serve as a comprehensive engineering evaluation and development milestone for MOOS and its subsystems.

Priorities for the MBARI-CIMT deployment are (in order of decreasing priority):

1. Serve the ocean science community (MBARI and CIMT), collecting and providing adequate access to useful scientific data.

2. Field-test and demonstrate end-to-end functionality of key MOOS technology elemetns

a. Automatic platform configuration via SIAM and Pucks

b. Automatic data and metadata handling via SIAM and SSDS

c. User interfaces, both mechanical and software

3. Evaluate the readiness of the MOOS system to transition to an operations group.

1. Scope

This document defines the high level user requirements for the MBARI-CIMT project deployment. These User Requirements are intended to clearly specify the needs of the users of the system, but do not specify or restrict the design approach.

2. Related Documents

a) The following list of documents will be prepared based on this User Requirements Document

2.1. MBARI-CIMT System Design Derived Requirements


a) The System Design Derived Requirements Document is derived from the User Requirements and provides 


· System level Design Requirements (including system level block diagram)

· Subsystem level design requirements (including sub-system level block diagram)

3. MBARI-CIMT User Requirements (UR’s)

UR1. General

UR1.1 The MBARI-CIMT Deployment (CIMT Deployment) shall consist of a single mooring (CIMT mooring) in an upper water column configuration located in an area of scientific interest in Monterey Bay. The location shall allow deployment by the R/V Point Sur and regular operational support by the R/V Zephyr or the R/V John Martin; these are day boats operating out of Moss Landing. The location shall also support data and maintenance telemetry using line-of-site RF communications from MBARI. Based on these criteria, the location of the mooring has been selected to be at a location inside of Monterey Bay at a depth of 50-TBDm (NLat,WLon).

UR1.2 The CIMT mooring shall deliver data to MBARI in real-time (at least hourly).

UR1.3 A user connected to the MBARI network shall be able to control (with appropriate permission) and receive data from the instrument controller or instruments on the mooring.

UR1.4 It shall be possible to maintain the software for the mooring controller and instrument pucks remotely and with the housings sealed.

UR1.5 The maximum cumulative amount of time in one year that an instrument connected to the CIMT mooring will be unavailable due to unforeseen circumstances will be 20 days.
UR1.6 The maximum cumulative amount of time in one year that an instrument connected to the CIMT mooring will be unavailable due to planned maintenance is 10 days.
UR2. Plug and Work


UR2.1 The infrastructure shall not require that instrument-specific software be installed on the platform and shall provide automatic configuration and data/metadata handling for all science instruments.


UR2.2 In order to field test the MOOS instrument puck technology, each instrument used on the CIMT mooring shall use a MOOS instrument puck to store its associated service code and metadata.


UR2.3 To avoid a possible electrical shock hazard, a single manual step shall be required to indicate to the mooring controller that an instrument has been connected and that is safe to apply power to the instrument. Instrument configuration and data collection shall occur otherwise automatically when the instrument is connected to the mooring controller. 


UR2.4 A single manual step shall be used to halt data collection and turn off power to an instrument.


UR2.5 It shall be possible to change platform and instrument configuration settings without altering power-on/reset defaults. 

UR2.6 It shall be possible to manually change the current operating configuration settings and configuration defaults remotely.


UR2.7 It shall be possible to connect instruments to the system and provide automatic data and metadata handling without using an instrument puck, though doing so may require some manual configuration.


UR2.8 The mooring system software infrastructure shall deliver metadata and data using data system-independent formats, standards and protocols.



UR3. Timekeeping

UR3.1 The mooring infrastructure shall provide timekeeping with a resolution of 1 ms and be consistent with GMT to within 1 minute per year.

UR4. Automatic Metadata, Data Handling and Delivery

UR4.1 The mooring system software shall automatically return metadata to the data handling system (SSDS) describing the platform configuration and instruments, as well as relevant changes to their configuration state.

UR4.2 User interfaces for specifying metadata and loading the metadata into instrument pucks shall be provided. The interfaces shall be easy for a non-programmer to use.


UR4.3 In the event that data telemetry is interrupted due to natural or man-man hazards, all data and metadata shall persist on the mooring until the telemetry link can be restored.


UR4.4 The system shall be able to provide automatic data and metadata handling for infrastructure (power system and mooring controller).

UR5. Instrumentation and Data Collection

UR5.1 A maximum of 11 science instruments will be supported.

UR5.2 The instrumentation for the CIMT deployment shall be as follows:
	Instrument
	Qty
	Mfg
	Model
	Spec/Notes

	Metsys
	1
	MBARI
	Metsys
	w/o Sonic

	ADCP
	1
	RDI
	Workhorse?
	300 kHz

	Serial CTD
	1
	Seabird
	SBE-37SM
	0-200m pressure

	Inductive CTD
	4
	Seabird
	SBE-37IM
	0-200m pressure

	Inductive Modem
	1
	Seabird
	
	

	Nitrate
	1
	Satlantic
	ISUS
	

	CO2+SOON controller
	1
	
	Gashound
	

	Orbcomm GPS + SOON controller
	1
	MBARI
	
	

	GPS
	1
	Garmin
	
	

	Radiometers
	5
	
	
	Daisy chained

	Flurometer
	1
	Wetlabs
	ECO-FL
	

	Backscatter
	1
	Wetlabs
	ECO-BB
	

	Telemetry Freewave
	1
	
	
	

	Short Haul Freewave
	1
	
	
	


	Instrument
	Nominal Sample Period (s)
	Minimum Sample Period (s)
	Maximum Sample Period (s)
	Power Policy

(ALWAYS, NEVER, WHEN_SAMPLING)

	Metsys
	900
	
	
	ALWAYS

	ADCP
	3600
	
	
	NEVER

	Serial CTD
	900
	
	
	WHEN_SAMPLING

	Inductive CTD
	900
	
	
	WHEN_SAMPLING

	Inductive Modem
	900
	
	
	WHEN_SAMPLING

	Nitrate
	900
	
	
	ALWAYS

	CO2+SOON controller
	900
	
	
	WHEN_SAMPLING

	Orbcomm GPS + SOON controller
	
	
	
	

	Radiometers
	
	
	
	

	Flurometer
	900
	
	
	WHEN_SAMPLING

	Backscatter
	900
	
	
	WHEN_SAMPLING

	Telemetry Freewave
	3600
	
	
	WHEN_SAMPLING

	Short Haul Freewave
	1200
	
	
	WHEN_SAMPLING


	Instrument
	Power Consumption
 (W/sample)
	Data Production

 (Bytes/sample)

	Metsys
	
	

	ADCP
	
	

	Serial CTD
	
	

	Inductive CTD
	
	

	Inductive Modem
	
	

	Nitrate
	
	

	CO2+SOON controller
	
	

	Orbcomm GPS + SOON controller
	
	

	Radiometers
	
	

	Flurometer
	
	

	Backscatter
	
	


UR6. Mooring Design


UR6.1 The mooring shall be designed for a deployment period of at least 1 year without requiring major service.

UR6.2 The mooring infrastructure shall support instruments that use a three-wire (Rx, Tx, Gnd) RS-232 communications interface.

UR6.3 The mooring infrastructure shall support remotely detecting and isolating ground faults.

UR6.4 It shall be possible to independently adjust the current limit for each instrument. The instrument power shall be automatically isolated if the instrument’s current exceeds that limit.


UR6.5 There shall be enough local data storage to store all of the data for a one year deployment.


UR6.6 It shall be possible to initiate a system reset remotely.

UR7. Power


UR7.1 Instruments shall be provided with 12VDC power. The power connection shall be capable of supporting an instrument requiring 12A continuous current. 

UR7.2 The mooring shall provide a power system capable of delivering 20W average continuous power in support of the infrastructure and the instruments connected to the mooring.

UR7.3 The power system shall have enough reserve capacity to operate the mooring infrastructure and instrumentation for 5 days without loss of data in the event of a power outage.

UR7.4 Power management software shall be provided that shall minimize the amount of power consumed by the mooring infrastructure.

UR8. Communication


UR8.1 There shall be at least one wireless telemetry link to the mooring to be used for data telemetry, system administration and maintenance. 


UR8.2 The wireless telemetry link shall be available 90% of the time.


UR8.3 It shall be possible to establish a wireless connection to the mooring within 20 minutes when data telemetry is suspended.


UR8.4 The communication sub-system shall support communication rates of at least 19200 Bits per second.


UR8.5 The communications infrastructure shall support TCP/IP networking.


UR9. Control


UR9.1 The mooring infrastructure shall provide reliable control of both the infrastructure and instruments on the mooring.

UR9.2 User interfaces shall be provided to control instruments directly via the telemetry link. They shall provide functions similar to a terminal emulator.

UR9.3 User interfaces shall be provided to set or determine the configuration state of controller hardware and software from within the MBARI network.

UR9.4 The control interface shall be fault tolerant in the event that telemetry is lost during a control connection session.


UR9.5 Control interfaces shall be usable by operations personnel, science staff and other non-programmer users.


UR9.6 Command-line interfaces (CLI) shall be provided for all control and diagnostic functions to facilitate maintenance in-situ where the use of graphical user interfaces (GUI) is not practical.

UR10. Operation and Maintenance


UR10.1 The mooring shall be designed and located so that most maintenance procedures can be performed using the R/V Zephyr or R/V John Martin.


UR10.2 It shall be possible to safely perform maintenance operations in a sea state of TBD

UR11. Data Management, Archive, Retrieval, Visualization


UR11.1 The Shore Side Data System (SSDS) shall provide data management and archiving capabilities. 

UR11.2 The system shall record all raw (as returned by the instruments) data, and all subsequently processed data products.

UR11.3 The data archive shall store metadata with the associated data.

UR11.4 The SSDS shall be capable of handling the CIMT mooring data flow.

UR11.5 The SSDS shall support real-time, stream oriented data access.

UR11.6 User interfaces for retrieving data from SSDS shall be easy for scientists to use and shall be available to users connected to the MBARI network.

UR11.7 SSDS shall provide interfaces for automated (computer) access to the archive.

UR11.8 SSDS shall support the use of external processes to create derivative data products from archived data and enter them into the data archive.

UR11.9 The SSDS shall be capable of producing simple time-series (x-y) plots of stored data of suitable quality for performing data quality control, provided that information about how to parse the data is made available.

UR11.10 The SSDS shall provide a catalog function that describes the data, metadata, and processed data products available in the archive.

UR11.11 The SSDS shall provide archival storage for undescribed SSDS source data, but does not have to provide user-level access to this data. 


UR11.12 The SSDS shall archive undescribed SSDS source data in a form that allows more complete processing once the record content description is received/available.

UR11.13 The maximum cumulative time that the SSDS will be unavailable due to unexpected maintenance during a 1 year deployment will be 20 days.

UR11.14 The maximum cumulative time that the SSDS will be unavailable due to scheduled maintenance during a 1 year deployment will be 10 days.


UR12. Environmental 

UR12.1 The mooring shall be capable of withstanding maximum sustained wind speeds up to 47 knots

UR12.2 The mooring system must be able to operate continuously in wave conditions corresponding to Sea State 1 through Sea State 6. The significant wave height is 4-6 meters. 

UR12.3 The mooring system shall be able to survive the wave conditions of a statistical 25 year storm and return to full operation.
