600125 MOOS Program Phase 2, 2005

Management Team Feedback shown in italics below.  Project team response is in non-italicized text.

 

Management team really excited and enthusiastic about the cost/benefit studies that the MOOS project is planning. This part of the project should go forward as quickly as possible, taking into account both potential cable choices as well as other solutions for moored observatories to the extent possible. What are the major cost drivers for what kind of science experiments? Note that this will require a lot of input and help from the scientists, not just the engineers.

In the proposal we outlined plans to undertake a cost/benefit analysis for the Upper Water Column mooring only as indicated in the text below from the proposal.

“We will undertake cost benefit analysis for the UWC mooring including 

· performing a system wide review and comparison of capabilities, capital and through life support costs for OASIS and MOOS UWC moorings, end-end, and 

· holding an engineering review where we will critically review the implementation of the UWC MOOS mooring , such as the limitations of the 12 port controller, pucks implementation, issues Bob raised etc etc.  Following this, we can make a decision on whether to replace the M1 and M2 moorings with MOOS moorings”

We can widen this cost/benefit analysis as requested in the MT feedback to include the two options for the EOM cable system (including BIN’s, cable laying, node-to-node communications) for which we now have a good data for evaluating cost and performance.  We can also aim to widen this study further to include other solutions for moored observatories as requested.

We believe that this exercise is well worth doing and that this is an appropriate time to undertake the study.  We will involve the MOOS scientists (John Ryan, Francisco Chavez, Ken Johnson, Charlie Paull, Jim Barry, Jim Bellingham) in the study.  Prior to undertaking the exercise we will send a document to the management team outlining the scope of study. There is to avoid a potential disconnect as everyone will likely have varying preconceived ideas of what type of observing systems should be covered by this study, and before we launch into this exercise I would like everyone to agree on a common set of expectations. At the end of the cost benefit exercise we will hold a review with the management team to go over the material and to explain the assumptions made in the analysis. 

The MOOS project team is to be congratulated on the engineering successes for this project in the past two years. What now concerns the Management Team is to see the resources (budget and manpower) so high for 2005. We had hoped to see this project beginning to wind down. We understand the high costs of the equipment for the Shepard's Meander experiment, but the engineering time is continuing to run at a high level.  

 

Because we are operating under a resource cap each year on a high risk project, when we run into technical difficulties we have to descope and move some of the tasks to the following year.  In other research projects outside of MOOS, this type of rework effort is effectively “hidden” in the proposals and are not immediately apparent to the management team.  We are operating MOOS in a very much more open and visible manner, so the resource hits due to rework should be expected, particularly considering the high risk nature of many of the MOOS projects.

This year (2004) we did not complete the BIN-BIN optical communication board (Medusa) and had to stop development in April so that Wayne could move onto his other approved project in 2004, BIOSA.  In 2005 we plan to complete this work.  This accounts for 110d of effort. 

Cable design and testing is now a critical element of the development and has been recognized by the NSF are being really important, hence their funding support to MBARI for this work.  Predicting the performance of the cable prior to expensive deployments is essential. For instance, prior to deploying a system at Loihi or off Juan de Fuca, it would be wise to run the WHOI cable analysis program under the environmental conditions at the deployment site and then run test samples of the cable in the test rig to emulate the environmental loading. 

This test rig and cable analysis effort associated with validating the test procedures for the current EOM cable design accounts for 80d of effort.

Analysing and testing the test mooring cables on recovery accounts for 65d.  This is critical part of the test program to determine the residual strength of the cable after a period of real environmental loading, and to compare this number to the test jig results.

Reworking elements that were found to need improvements (PUCK packaging, cable floatation system, solar panel door latches (safety issue) ) account for 110d.

Much of the SIAM software effort in the Phase 1 budgets were associated with (a) providing new capabilities (event detection, multi-node operation), (b) providing services to new instruments that have not been integrated to MOOS before (vertical profilers, ESP, BIOSA), (c) making the system more user friendly to help the transition to DMO and (d) exploring the embedded PUCK with manufacturers.  We have removed 100d of SE time on SIAM.  SE resources associated with connecting instruments to MOOS have been moved into the individual instrumentation projects, and efforts associated directly  with making the system ready for transition to DMO have been moved to support engineering.

We have significantly reduced the labor resources associated with Vertical Profiling in 2005.  There is a relatively small amount of work that needs to be done in 2005 to be ready for the Shepard Meander experiment (this is listed in the Shepard Meander section below).  This is the minimum we recommend doing in 2005.  The rest of the proposed work could readily be deferred till later.  The options for deferring are listed at the bottom of the message.

 

 

Incorporating VP's onto the MOOS EOM Cable 

Neither of the vertical profilers (McLane benthic profiler or the upper water column Brooke Ocean Technology VP) will ever be able to be integrated directly onto either the MBARI or WHOI EOM cable mooring designs.  The motions of the EOM cable at both the buoy and near the anchor are too violent. Vertical profiling will always need to operate in parallel with the MOOS moorings

 

Operational Scenarios for VP efforts underway

Vertical profiling efforts in MOOS this year are aimed at providing UWC and benthic profling capabilities that were identified as a high priority at the MOOS workshop last year (item 3 on the list of technology development priorities in the MOOS workshop report last year). These profiling capabilities could (a) be deployed near the MOOS moorings either attached to a BIN or on a separate mooring, (b) operate as stand alone profilers wherever needed (for Ryan, Scholin, Chavez, Haddock's science) and (c) be installed on the M1/M2 moorings to decrease the effect of biofouling on the CTD string and provide greater spatial resolution.  

 

The benthic profiler (McLane) could be connected to a BIN and would receive power from, and have communications via cable, to the MOOS mooring BIN.  The UWC profiler, Brooke Ocean Technology (BOT) Seahorse VP, would be deployed on a separate mooring that could be deployed near the process study site.

 

Shepard Meander Science Experiment

Both of these vertical profilers are needed for the MOOS science experiment at Shepard Meander in 2006.  Minimum development needed in 2005 to be ready for Shepard Meander include:

    a) integrating McLane profiler data transfer into the MOOS system (BIN) so that we can see the data remotely without sending WF to retrieve the data every three months

    b) similar for Seahorse VP, to return data to shore, via MOOS mooring radio link or via satellite

 

Status of power recharge and communication

Inductive communications have already been incorporated into the McLane VP by the manufacturer.  MBARI is developing the comms between the McLane VP controller and the MOOS mooring controller (MOOS mooring controller will deliver the data to shore).  Power recharge for the McLane VP is being developed by Howe/McGinnis at the U of W.

 

Andy is working with BOT this year to incorporate data transfer into the BOT Seahorse VP, with testing of this capability planned towards the end of 2004.  There are no plans currently in place for power recharge, although Andy has proposed investigating in 2005 recovery of energy associated with the negative buoyancy of the VP.

 

Options/ questions for MOOS vertical profiling in 2005:

 

a) We were proposing to move the test BOT VP from its current location near M0 to a location near M1 to test operation (& biofouling relative to CTD microcats) in deeper water prior to its deployment at Shepard Meander in 2006.  It will also allow the vertical profiling performance to be compared to the M1 microcat CTD measurements to quantify the biofouling problem.  Should we go ahead with this relocation of the BOT VP? (10d EE, 10d SE, 16d ME +OSG) 

 

b) If we move the test BOT VP to M1, Francisco has requested we purchase a second BOT seahorse profiler so that he can continue with his VP measurements near M0.  Should we go ahead with this purchase of a second BOT VP? (~$65k + instruments)

 

c) Charlie has requested purchase of a second McLane profiler to make the turnaround easier.  Should we go ahead with this purchase? (~$82k)

 

d) Should we go ahead with developing recharge for the BOT Seahorse VP? (30d ME for feasibility study)

When does the NRE end, or at least significantly ramp down? What is the cost to complete for the MOOS mooring, under the two possible cable scenarios?

NRE for the design and test of the MOOS mooring, SIAM, node controllers, BIN’s and node-node comms should be completed by the end of 2005.  Effort in 2006 would mainly be associated with supporting the science experiment at Shepard Meander. 

NRE for developing the core functionality for SSDS will end in 2005.  Efforts following this will be providing additional functionality for science users.

The 2005 resources are beyond what the institute can support, so descoping will be necessary. Given that the choice of the cable is still uncertain, the MT requests that the team descope those portions of the development and purchasing that are dependent on the choice of cable. In addition, aspects of float attachment and position, purchase of additional snubber assembly components, etc. should be postponed until 2006 when the choice of cable is clear. 

 

We have removed all items in the budget that are dependent on the choice of EOM cable.  This will increase the budget needed in 2006 for the Shepard Meander deployment.

Due to the critical nature, long lead times, and relatively low level of labor resources (20d) associated with solving the float attachment, it would not be a wise to delay this work till 2006. The probability of success of the WHOI cable option is (confidentially) very low. The potential strains on the fibers in the WHOI cable due to the low cable modulus (stretchy) and the effect of ambient pressure on the fibers below 1,000 m without the protection of a stainless steel K-tube, make it likely that the fibers will go dark within a few months of deployment.  If we wait till the WHOI cable is recovered before tackling the floatation issue for the MBARI design, we could delay the Shepard Meander experiment by an entire year, where the cost impact to MBARI would be an order of magnitude greater that the level of resources needed to solve this floatation problem next year.  

At Phase II, also explain how this descope will affect the timing or scope of Shepard's Meander. Because SM is supposed to be a MOOS Science Experiment that demonstrates new technical elements of the MOOS program, be sure that the schedule for those MOOS elements is determining the timing of the experiment, not vice versa. 

 

Timing of the Shepard Meander experiment for Q3 2006 has been selected to fit well with all of the associated MOOS development plans……… provided this latest MOOS mooring test (MTM2) is successful. It has now seen 6 months of testing, but the winter storms are approaching.  We should only change the Shepard Meander experiment timing if we run into problems with the MTM2 deployment.  

Aspects of MOOS that do not depend on the choice of cable (e.g. imbedded pucks, SSDS, MARS) can go forward, but SE demands will probably need some descoping as well. These decisions can probably be made at Phase II time. For SSDS in particular, the MT would like to see a cost to complete analysis and a statement of what capabilities will be delivered at that time. Management team is concerned that this project may be open ended. 

Cost to complete for SSDS for the core functionality is attached below.  Also included are the costs to complete operational support and new initiatives such as quality control, geo-spatial queries.

What is the exit strategy, and what will be the long-term maintenance?

 

System Design and Test 

All system development including EOM cable mooring, cable modeling and test protocols, power system, node controllers, communications, vertical profiling, BIN’s, ROV cable laying, automatic mooring configuration and device discovery, core SSDS functionality will be completed by the end of 2005 ready for the Shepard Meander experiment in 2006. The system will be operated and tested for a 12 month period in Shepard Meander mid 2006-mid 2007.  

Internal exit strategy:

At the end of the Shepard Meander science experiment, MOOS should hold a wrap up workshop to identify what MOOS mooring systems/configurations we want to build and operate either locally as time series assets (such as M1/M2) or as configurable systems for remote deployments to meet new science opportunities when they arise that may attract outside funding.  

External exit strategy:

It is anticipated that much of the technology developed under the MOOS program is very relevant to the OOI.  We should identify how best to provide visibility to the ORION program fo the MOOS systems we have developed. The sensors workshop is doing an outstanding job of this task for the SIAM/PUCK efforts.  Gene’s appointment to the ORION steering committee is similarly working really well for the MARS program.  If Mark Chaffey could also be appointed to a similar high visibility OOI/ORION committee, technical transfer and community visibility of the MOOS mooring system capabilities would be greatly enhanced.

Long term maintenance

Impact of long term maintenance will be better understood at the end of the CIMT, vertical profiler and Shepard Meander deployments.  We have yet to understand how maintenance of optical instruments from biofouling can be reduced by vertical profiling.

For SSDS, after the transition to operations at the end of 2005, all support for operational data streams and sets would be performed by Support Engineering. We expect this to average roughly 3-5 days per significant platform or data set (AUV, mooring, ROV, etc.), plus perhaps 20 days per year for operational changes to the system.

Cost to Complete for the Shore Side Data System 

(John Graybeal, Kevin Gomes)

A cost to complete analysis is provided with the Work Breakdown Structure table below. It includes all the essential work needed for a fully functional, coherent, and stable data management system for MOOS. The table describes what capabilities will be delivered upon completion. 

Development can be pursued even while the system is operational. We can transition to fully operational status, including having long-term operational support provided by Software Engineering, before finishing all system capabilities. We therefore propose to transition the system to operations by the end of 2005.

Of course, new requests, ideas, or suggestions may be proposed after system completion. We anticipate that Support Engineering’s maintenance will address many minor and routine feature requests. Major requests would go through a normal proposal review. 

While we can’t know the frequency of major MBARI-internal requests, we believe it will be modest to significant (perhaps representing 1-2 man years of requests for a few years, with only some of those requests approved).  Our exit strategy includes 3 components: 

1. Completing a solid system for Support Engineering to maintain, including modularized interfaces and hooks to simplify support.

2. Providing the software to other institutions as an open source resource (likely not as a fully supported software system).

3. Allocating minor software engineering resources yearly to make the most of internally and externally authored changes.

MB-System may exemplify an appropriate level of support and growth for the Shore Side Data System.

Finally, please note the NSF/IOOS Marine Metadata Interoperability/Demonstration external proposal has been funded by NSF. The proposal will provide a one-year position that will help improve SSDS’ use of metadata and interoperation with other data systems, with minor support from the SSDS development team (mostly John Graybeal) in the first three quarters of the year. These hours have been added to the WBS below.

Updated Work Breakdown Structure (WBS) for SSDS for 2005 

The work items are now briefly described in this table, and an estimate of labor required for completion has been added (in the “Add’l Days to End” column). The added column reflects the time required to bring the work item to closure. The additional days could be performed in 2006, or spread over multiple years. 

The italicized tasks are mostly post-2005, and will be completed given the allocated Additional Days to End.
	Work Item
	Days Needed 2005
	Add’l Days

to End
	Ref #

	CORE FUNCTIONALITY
(230 days  in 2005)

	Data query:  Users will be able to find data  sets by variable name, time, and instrument.  (For geospatial queries, see below.)
	40
	√
	3

	Data access: Easy access to individual variables in each data set.
	30
	√
	4

	Data subsetting and merging: Users can merge and interpolate multiple variables from separate data sets on single time axis.
	20
	√
	1

	Metadata entry: Make it as easy as possible (usually less than 1 hour) for users  to enter metadata for an instrument or application providing data to SIAM/SSDS. (This is paired with the SIAM task “Shore side tools for PUCK configuration.)
	65
	25
	2
13.2

	Data ingest: Users can submit individual data files via the web. Ingest non-SIAM data streams (e.g., LOBO or MVP). Data providers  can replace (overwrite) data sets. Users can submit well structured (e.g., netCDF) data directories.
	50
	50
	4

	Dynamic state management (w/SIAM): Manage instrument reconfigurations and status messages so as to increasingly simplify user analysis of data.
	15
	10
	13.1

	Event management (w/SIAM): When SIAM systems report an event, archive it, and forward it to interested users.
	10
	√
	13.3

	OPERATIONAL SUPPORT
(145 days in 2005)

	Support existing data streams (CIMT, MTM, and AUV CTD): Monitor, maintain, consult on data;  repair,  maintain software. 
	35
	Support Engineering
	5
8

	Simplify operations: Ease device entry, system monitoring, inspection and structuring of data archives. Develop tools to simplify support of data streams. Enhance infrastructure to simplify operational changes (e.g., schema evolution).
	45
	50
	7

	System documentation:  Develop user and developer guides. Present engineering documentation via public portal.
	15
+20 ITD
	15
+20 ITD
	9

	Package SW: Reorganize, bulletproof  code.  Ready it for release.
	40
	30
	6

	Public outreach : Prepare for, promote wider  use & distribution
	10
	20
	10

	NEW INITIATIVES
(200 days in 2005)

	AOSN data set management : Integrate existing (netCDF) data sets into SSDS. Support real-time AOSN data collection.
	25
	120
	11

	Quality control: Provide basic quality control checks on data streams. Investigate advanced automated quality control options. Complete thorough quality control monitoring of data streams.
	  45
	80
	14.2
16
17

	Geospatial queries (w/SIAM):  Provide basic geospatial query mechanism when data is readily available. Fully enable geospatial queries , so that user can ask for any data of interest within a bounding box or region.
	50
	100
	14.1

	Application integration: Provide data  in formats compatible with leading analytical tools. Launch tools with requested data already opened.
	25
	25
	12

	Security: Evaluate security requirements
	  5
	TBD
	15

	Marine Metadata Interoperability: Create community infrastructure . Implement metadata interoperability demonstration.
	50
	√
	—

	TOTAL
	575
	525 (+TBD)


Requested Resources

Of the SSDS resources requested this year, we are requesting 50 days of Support Engineering time, roughly allocated among Rich Schramm (20d), Mike McCann (20d), and Brian Schlining (10d). This will enable smooth transition to Support at the end of the year, and faster completion of certain tasks.

After the transition to operations at the end of 2005, all support for operational data streams and sets would be performed by Support Engineering. We expect this to average roughly 3-5 days per significant platform or data set (AUV, mooring, ROV, etc.), plus perhaps 20 days per year for operational changes to the system.

Vertical Profiler De-scoping Options 

(Andy Hamilton)

Minimum tasks and resources required to prepare for VP capability at Shepard Meander in 2006.

· Support some SeaHorse deployments in 2005 to verify performance of system ( at CIMT Site).

· 6 Zephyr days, 6 ME + 6 OSG days + 10 days ME tech, $6000 for batteries, wire-replacements, mooring-components, instrument calibrations, etc.

· Integrate inductive modem into sub-sea housing w/ underwater mateable connectors for connection to McLane profiler. (possible intern project)

· 15 days ME + 15 days EE + 10 days Machine Shop + $13,000 for under-water connectors, inductive modem, pressure vessel materials, penetrators, etc.

· $10000 to upgrade current McLane profiler to include telemetry option, (not required if Paull effort buys second McLane unit with this option included).

· Integrate Seahorse data-stream into SIAM system  ~10 days SIAM time (requested in that proposal) + 5 ME days (Hamilton)

· Integrate McLane data-stream into SIAM system. ~10 days SIAM time (requested in that proposal) + 5 ME days (Hamilton)

· SSDS data ingress work: 15 days SE time (SSDS development engineers) 10 days ME time (Hamilton)

Totals:


Ship Time:  6 Zephyr Days


Labor:
41 days ME (26 days Hamilton)



15 days SE (SSDS development)



6 days OSG, 10 days Machine Shop, 10 days ME Tech



15 days EE  


Money:  $29,000

Caveat:  


Although probably the most sensible way to proceed considering the maturity of the profiling systems and the associated uncertainty in their performance, the above plan represent a de-scoped effort that leaves some areas of risks for the Shepard Meander experiment.  Particularly;

1. There will be no deep water deployment of the system before 2006, An additional $18,000 would be required in 2005 to perform such a deployment, for purchase of an acoustic release and additional mooring components, which could be re-used for the Shepard Meander deployment.

2. The resulting systems simply report back data, no ability to control the profile schedule is included.

