2015 Proposal Process – Internal-Only Projects

Submission Deadlines: Phase I – July 31st at 8:00 a.m., Phase II – September 9th

	Project Number:
	901507


	Project Start: Jan. 1,
	2015

	Project Duration (in years):
	1 


Please indicate if proposal includes requests for any of the following (mark all that apply).

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	

	Ship Time
	ROV
	AUV
	Wave Glider
	Mini-ROV


Please indicate what type of project is being proposed (mark only one).
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Project Manager
:

Craig Okuda
Principal Investigator:
Jim Barry
Lead Scientist:


Jim Barry
Lead Engineer:

Bob Herlien

Project Title:

OASIS5 Controller
1) ABSTRACT (new projects only)
Project Description:  The OASIS3 Mooring Controller, designed in 2002 with a 5 year expected life, has been the workhorse of the mooring program.  OASIS4, designed in 2009, was intended primarily as a controller for the Barry Lab’s Benthic and Robison Lab’s Midwater Respirometer systems; but has also become the hardware platform for the Chavez Lab’s Ocean Acidification Moorings and PCO2 controller. 
The Persistor CF2 used in oasis3/oasis4 is now at end of life.  While Persistor Instruments intend a replacement, internally dubbed CF3, that project is uncertain.  The oasis3 and oasis4 mooring controllers have many other discontinued parts, and would need to be redesigned or replaced in any case.
We propose building an oasis3/oasis4 replacement to serve the following institutional needs:
· The Chavez lab’s needs for Ocean Acidification type moorings, PCO2 drifters and similar mooring and drifter needs.
· The Barry lab’s need for a replacement for the BRS controller, which as noted has discontinued parts, defeating the ability to build additional or replacement controllers.
· The Robison lab’s need for a replacement for the MRS controller, with similar comments as above.
· Replacement for the M1 mooring controller, if required.
· Allowing us to more easily and inexpensively export OASIS technology to other institutions, e.g. Cawthron.  Currently, we can’t support them for any additional plans, as neither we nor they can build the oasis3 controllers.
· Potential use in the Wave Glider program.


The new controller would use updated parts and port as much of the OASIS4 and Respirometer code as possible.  The new version would leverage the years lessons learned and design elements from the previous versions of the OASIS control system.
2) PROPOSAL
a) New Projects
Statement of the problem, why it is important
Over the years the OASIS3 and OASIS4 controllers have been integrated as the main processor into many MBARI systems.  Both of these systems utilize the Persistor CF2 as its CPU module.  The CF2 and it tools are now end-of-life and It’s only a matter of time before it’s unavailable.  Both O3 & O4 also have many other obsolete parts.  We can no longer build either controller.  Without additional controllers we would not be able to support the many MBARI programs that have integrated the OASIS3/4 controllers.  The parts availability is already affecting the Cawthron Institute in New Zeeland.  They are successfully utilizing the OAISI3 system to monitor the Tasman Bay. They would like to expand the Tasman Bay monitoring system but parts availability is hampering their effort.  Any other attempt at export or system expansion is not possible because of poor parts availability.  To move forward MBARI needs to update the OASIS design. 
How does it relate/contribute to MBARI’s mission and strategic plan?
The OASIS3/4 system is core technology to many of the Barry, Robison and Chavez lab systems.  In addition OASIS3 is the core of M1 and M2.  It enables many MBARI science data streams so supports MBARI’s mission in that way.  It also is an excellent system for export to a larger community.
How does it relate/contribute to the Packard Foundation’s Ocean Visions Grantmaking policies? (See http://mww.mbari.org/oed/OED_Documents3.htm#Packard for documents.)
It enables the Barry, Robison, Chavez and others to carry out their research at MBARI and elsewhere.
Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://www.mbari.org/about/TechnologyRoadmap.pdf.)
The new design will directly support many of the Problem Statements in the Technology Roadmap, including: (1) Biogeochemical Cycles (OA moorings, CO2 drifters, CO2 sensors), (2) Ecosystem Processes (BRS and MRS), and (3) Exploration and Discovery ((BRS and MRS again).  Previous generations are already being utilized for M1/M2 OASIS Moorings, BRS, MRS, OA moorings, CO2 drifters, CO2 sensors.  These systems directly enable MBARI water-column, OMZ and time series measurements.  Keeping OASIS technology available will allow these programs and ones like to continue to operate in support of the Road Map.
Approach to the problem
We propose building on the success of the OASIS3 and the OASIS4 development project models.  Both were tightly focused on the solution space with a minimum of feature creep.  Significant time was saved by reducing the overhead of design reviews and an expanded user base.  This approach will enable a tighter time line with much of the effort to be focused on common sense solutions rather than an expanding the feature set.  
We hope to utilize a commercial/industrial CPU that will have longer availability and better tool chain support than the existing CF2. We expect that an open-source RTOS will be a viable option for the system.  This will enable easier exportability and wider community acceptance.  The software design will port the existing OASIS4/BRS application to the new platform and RTOS.

Publications (from other projects over the last 5 years)

b) Continuing Projects

If the proposed project includes multiple individual projects, please list each of these projects as a subheading in the proposal. For each subheading, please address the following:

Current status of project and results to date
N/A
Does it relate to the Technology Roadmap? If so, please describe how. 

(See http://www.mbari.org/about/TechnologyRoadmap.pdf.)

N/A
Significant changes from previous project proposal 

N/A
Publications based on the results of this project only
N/A
c) New and Continuing Projects: Plans for 2015
Engineering/technology development
We propose to deliver an OASIS5 control system that runs the existing MRS/BRS scripts and runs the existing MBARI suite of OASIS instrument drivers.  The project will include a hardware refresh that updates and replaces the obsolete components.  The feature set will be updated to better address future requirements.  Life cycle issues will be considered in the CPU and component selection process.  COTS and open-source RTOS will be strongly considered for the system.  The completed systems will integrated into the existing MRS and BRS systems.  The system will also be integrated into the Chavez labs OA moorings. The drivers to support the MRS, BBRS, OA systems will be ported and fully tested. 
Time for Rich Schramm has been included to for download, driver and shore side data compatibility testing. Consultation time with Mike Risi is also requested.
To support medium to long term life of the system lifetime purchases of critical components and larger runs of PCB assemblies will be considered depending on the risk/cost assessment associated with each component.  This is where we have some potential organizational and tech-transfer risk depending on how well we are able to extend the system life.  To mitigate some risk a budget line item has been included.  It is $15,000 for lifetime buys of critical parts.
Field programs (detail ship requirements/deployments/diver requirements)
None required.
Specific deliverables
New OASIS5 controller system with MRS + BRS scripting and OA mooring driver suite ported.  The hardware fabrication documentation shall enable the system to be fabricated by and outside assembly shop.  
Milestones (see personnel classification list)
2/16:
Final specifications and requirements.  Begin prototype design and layout.

3/22:
Fabricate Fat-Board prototype and begin software work.

4/6:
Begin Alpha PC board hardware and software testing.  


Revise and fabricate Beta PC board.

5/25:
Layout production version of PCB.  


Send the design for outside fabrication.

Driver testing

8/31:
System integration and test for BRS, MRS and OA applications.
11/1:
Post deployment support.  Documentation, Monitor, debug, and test data from the field.
	2015 Project Start Date: 

MM/DD/2015
	Milestone 1
	Milestone 2
	Milestone 3
	Milestone 4
	Milestone 5
	Milestone 6
	Total Resources
 for each resource category for all milestones listed here

	Milestone Date
	2/16/2015
	3/22/2015
	4/6/2015
	5/25/2014
	8/31/2015
	11/1/2015
	

	Milestone Description
	Finalize specs and review
	Fat-board Prototype
	Begin Beta version testing
	Production PCB, Software (drivers, data delivery) 
	System integration, deployment configuration
	Deployment support, doc, data
	

	EE
	100
	50
	100
	120
	20
	60
	450 CO

	SE
	40 BH

10 MR

10 RS
	120 BH
	160 BH
	40 BH

20 RS
	80 BH

20 MR

20 RS
	80 BH

10 MR

20 RS
	520 BH

40 MR

70 RS

	ME
	
	
	
	
	
	
	

	EE Tech
	
	20
	50
	100
	30
	
	200

	SE Tech
	
	
	
	
	
	
	

	ME Tech
	
	
	20
	20
	
	
	40

	Machine Shop
	
	0
	20
	20
	
	
	40

	Divers
	
	
	
	
	
	
	


Budget justification
OS support and tools
  
 
  $1,500
PCB Fab, 3 revs for 2 boards

$10,000

PCB Bill of materials

 
  $5,000

Lab Supplies


 
  $2,000

Outside PCB assembly

$10,000

Lifetime component buys                  
$15,000

USB Logic analyzer


     $600

Taxes



 
  $3,528
Contingency 


  
  $7,250

Total




$55,878
Project team
Craig Okuda,
Project manager and electrical engineer
Bob Herlien,
Lead engineer

Mike Risi, Engineer

Rich Schramm, Support Engineer (shore-side data)

Project lab space
We will utilize the Support Engineering Lab and Respirometer Lab spaces.
Data availability outside project team, uniqueness

N/A
Export Regulation
Does the project team anticipate any foreign collaborations or international travel? If so, please identify collaborators by name, institution, and country.
We will most likely send several units to the Paul Barter at the Cawthron Institute in New Zeeland for testing and possible integration into the Tasman bay TASCAM mooring.

Does the project team plan or anticipate export controlled purchases, shipments, or transfers of items (e.g., research instruments, proprietary data, hand-carried tools or samples) outside the U.S. temporarily or permanently? If yes, please identify country or countries and indicate whether these items will remain under MBARI control while abroad or controlled by others. Will the items be exported to more than one country? Please include foreign collaborator information as described above.

No

Monterey Bay National Marine Sanctuary SESAs (General map)
Projects will need to indicate whether or not work will be conducted within one of the Monterey Bay National Marine Sanctuary's Ecologically Significant Areas (SESAs). An interactive map can be found on the Sanctuary's SIMoN webpages at http://sanctuarysimon.org/maps/sesa/. (Note: It may take a moment for the page to load, so please be patient.) To determine if your work will occur in a SESA, specific coordinates can be entered using the locator function (click on the red "target" button in the toolbar at the top of the map). If your work will be conducted in one of these areas, please indicate which area, by number. 

No
Risk matrix (development and infrastructure projects only)
	
	Technical Risk
	Organizational Risk
	Tech Transfer Risk
	Labor Estimate Risk

	High
	
	
	
	

	Medium
	
	
	
	x

	Low
	x
	x
	x
	


� This date and number should remain the same for the duration of the project. If your project start date for 2015 is not January 1, please indicate the start date in the first cell of the milestone chart.


� Development and infrastructure projects must complete the risk matrix (see item #5 at the end of the proposal form).


� Not all projects will require all four titles to be filled in. Please indicate individuals only for those titles that are appropriate for your project. 


� This number should be the same number you entered on the resource requests for this particular resource.
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