Exportable FOCE Software Requirements

Design Priorities
Ease of acquisition (build/buy)
Component availability
Licensing
Skills required to specify and/or build

Ease of use
Ease of modification
Low power
Low cost

User Assumptions
1 PI
2-3 grad student/post doc
1 research technician w/ some mix of electrical, mechanical and software skills




	
	Must
	Should
	May
	Other
	Notes

	Functional Requirements
	Things the system does from a user perspective
	

	Maintain a pH offset from environment up to from 0 to -0.65+/-0.01
	Y
	
	
	
	Limits?

	Maintain a specified pH between 7.00 and 7.65
	Y
	
	
	
	Limits?

	Control and collect data from core instruments and actuators
	Y
	
	
	
	pH, CTD, H2O velocity
thrusters, pumps, valves (or equivalent)

	Provide a mechanism for near-real-time data reporting
	
	
	
	
	system health and status
science data
near real-time (10 min update rate)

Not clear (must-may)

	Provide a mechanism for system configuration
	Y
	
	
	
	

	Provide a mechanism for instrument configuration
	
	Y
	
	
	

	Provide mechanism for science data visualization
	
	Y
	
	
	

	Log instrument data for deployment duration
	Y
	
	
	
	Local or shore

	Timestamp instrument data with TBD precision/accuracy
	Y
	
	
	
	

	Require less than 1-week software setup time by user
	
	
	
	X
	This is a constraint, TBD about what’s reasonable

	Provide printable electronic documentation
	
	Y
	
	
	Engineering requirements
Not a FOCE functional requirement
Usability requirement

	Enable modification of control algorithms and strategies
	
	
	
	
	Needs clarification
Must-should
Can this be known – one size fits all?

	Allow integration of additional sensors (stand-alone or for control)
	Y
	
	
	
	What are limits/specs of expandability? To what software level (e.g. GUI)
Must? Should?

	Support data telemetry
	?
	?
	
	
	Must w/ cable?
If not must, how often need to access data? From where?
…one month set and forget – reasonable? 

	Provide mechanism for engineering data visualization
	Y
	Y
	
	
	Less so if stand-alone
should-must
show benefits/cost to outside users

	Support in-lab system test/verification
	Y
	
	
	
	

	Provide support for http and/or digital still camera
	
	?
	Y
	
	Application specific
Not FOCE requirement?
Not required to control pH
May-Should
Need to better define applications

	Provide pH sensor calibration tools
	Y
	
	
	
	System  requirement
written documentation more important
not necessarily software

	



	
	
	
	
	FOCE system includes the shore side - visual

	



	
	
	
	
	Can FOCE be stand-alone/fire and forget
Dependency on accessibility

	Support in-situ pH calibration



	
	
	
	
	System requirement?
What does science say?
Need more definition of application

	



	
	
	
	
	Define core instrument suite
pCO2? Camera?

	



	
	
	
	
	

	



	
	
	
	
	

	



	
	
	
	
	

	



	
	
	
	
	

	



	
	
	
	
	

	



	
	
	
	
	






	
	Must
	Should
	May
	Other
	Notes

	Design Requirements
	Things the system does from an engineering perspective
	

	Support sample and update rates up to 2 Hz
	
	
	
	
	

	Operate in the presence of currents and surge (specs TBD)
	
	
	
	
	

	Operate in temperature range of 0-25 degrees C
	
	
	
	
	

	Operate in depth range 0-1000 m
	
	
	
	
	

	Operate continuously and autonomously for 30d
	
	
	
	
	

	Support RS232 instruments up to 115200 bps
	
	
	
	
	

	Enable power switching of individual instruments
	
	
	
	
	

	Provide a configurable or modular control system
	
	
	
	
	

	Support dynamically enabled/disabled instrument drivers
	
	
	
	
	

	Support hardware power management (e.g. sleep modes)
	
	
	
	
	

	Support ground fault detection and isolation (per load)
	
	
	
	
	

	Support some form of IPC (inter-process communication)
	
	
	
	
	

	Support 10 Mbps Ethernet connectivity using 10-base t
	
	
	
	
	

	Support TCP/IP protocols
	
	
	
	
	

	Work with COTS processors
	
	
	
	
	

	Be open source/low cost
	
	
	
	
	

	Use C, Java, BASIC or visual programming language
	
	
	
	
	

	Support/use scripting languages
	
	
	
	
	

	



	
	
	
	
	

	



	
	
	
	
	

	



	
	
	
	
	






	
	Type
	Must
	Should
	May
	Other
	Notes

	Other Requirements
	
	

	Core instrument suite consists of 
pH (1 int 1ext)
CTD (1 int 1 ext)
	
	
	
	
	
	Number?
Redundancy/Reliability?
Science requirements

	Supplemental instrument suite
Velocimeter/ADCP
O2
Camera
Lights
CO2 delivery pH
	
	
	
	
	
	

	Core actuator set
CO2 delivery system
(e.g. pumps, valves)
Thrusters
	
	
	
	
	
	Different way of implementing e.g. w/o valves
Is there a possible to have a thrusterless FOCE?

	Supplemental actuators

	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	

	



	
	
	
	
	
	Is FOCE set/forget autonomous
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