Notes from Ken Johnson

2005.02.15

What influences people in the way of tools?  ODV, LAS (more frustrated than happy), big things influencing things. MBSystem.  More at visualization end of things.  Not on data internal sides.

<KG>

Some other useful tools:

- Excel

- GMT

- His website: 134.89.11.194

</KG>

Big imperative?  Whole video thing, either stop collecting or figure out what to do with it.  Who's the big user to take advantage?

What worked well? 5 ways to slice: science, software, opportunities, community needs, what's been successful modes.

Big initiatives: Chemistry, biology, and low pH oceans; global nitrogen cycle; submarine mass movements; gas hydrates as carbon sink/source.  Of big MBARI initiatives, what are big science questions, then tunnel down to specific software you'd need.  Landslides -> MBSystem -> repeat mapping.  Hard to know what kinds of sensors if you don't know  (Ditto software?)   

<KG>

I got a sense in here (especially with the mass movements) is that getting science to define their needs is hard, because they don't always know what they need yet.  This was the idea behind the "scoping project", but I think we need to somehow account for the fact that it will always be REALLY hard to nail down requirements from science as they are not even sure what or how they need to get the information to answer the science questions.

</KG>

Role of individual PI vs institutional initiatives.  Group effort vs Eureka moment.  

Wishes for well outfitted ARGO float (GODAE hosts).  Want to link data into models.  Meld all these sources into one product.  What would this look like?  1 number of productivity.  

Quality control issues: drift, validation, volume.  

flux.ocean.washington.edu just gives single profiles. Cute but not useful.  you want to make maps of the anomaly. 894, 5 are examples.  use floats to build productivity model.  what you'd do for the PowerPoint is different than what you do to get the one number.

This is visualization, but what about queries?  Would like to be able to query for data.  Some of this is available.

Much more data with floats than ships.  Much in common with our local data.  How do we put them all into one format?  Would everyone want the same distillation?  3 packages are out there, underpinnings quite different (ODV, Ocean Atlas Viewer, Java Ocean Atlas (Same?).  

First thing before doing data is a product to see what is there.  Convincing customer that development is worth continuing.  Patch together to do visualization first.  Some things people really want will become evident only when visualization is available.

DE: Biggest weakness is size.  Where is biggest impact?  Another way to look at that is how big are other groups that are operating?  ODV: 1 person.  MBSystem: 1 person.  These are long-term projects with one focused person. MBSystem, ODV developers wrote them to satisfy themselves.
Moving on to other scenarios...low pH ocean.  Don't have good instruments, or mechanisms for measuring.  Envision changes on organisms.  FRRF to see how plants respond, benthic respirometer or eddy flux correlation instruments.  Very noisy measurement.

Sediment transport: sensorizing the bottom.  Modeling components? Many types.  We know so little.  Societal significance.

Gas hydrates.  (Science overview.)

Effort at merging platforms is a common data mgt aspect to all these.  [Note from John: How would this be used?  What about designing an interface between models and observing systems that lets models ask for observations meeting particular parameters.] 

Take ODV and go one step further, not just variable-variable but correlations, cycles.  Imagine 40-mooring array and think about measuring transport -- with enough floats you can measure the entire heat content, you don't care about transport.  With 40 you've resolved the spatial.  John Ryan would ask different questions.

JB: Different scientists do plots from same data differently.  Is there really a tool for all?  ODV doesn't constrain user too far, many capabilities for scripting etc.  How is it successful with such a hard interface?  Show capabilities with a few built-in examples that are easy.  Demonstrate value early.

Important to have bio-informatic side of things.  Haddock/Vrijenhoek/Scholin to talk.  Ed needed more connection to bio-informatics people.  Mapping data were here (or we're here).  Will always be an area for something like ReefGrow.  Is this an engineering task, or a scientists' staff?  Can't be cost free to scientists.  Don't do a good job of allocating costs back to program.  Tragedy of the commons (burning up common resources) can result.

Are existing systems relevant?  SSDS, AVED.  Looks at ODV files to access SSDS data.  Direct use is ISUS data.  When we make ODV file.  Mostly deal with M1/M2 data.  

What about the opportunities list?  Pick any tool and you could use it as a framework for addressing these.  These bullets are pretty generic.  They are capabilities. Jim B: Look at it as "why wouldn't we use archival data?"  Many of the bullets hit that.  Processes are not scalable.  

Two issues with data quality control: 1) Automating it (setting up rules, pretty simple set).  2) Human eyeballs ("this other rule we forgot to tell you about").  ISUS now QC'd automatically.  Works because it's a complicated measurement, if you can't fit the array to a model you just toss it out.  Temperature is harder.  

Jim B: Lots of problems pop out when combining data sets.  Survey result can be internally consistent, globally misplaced -- can't tell until combining.  This is argument for combining lots of data sets. Lots of little things can be done to improve QC.  Sometimes a little thing can be very important to oceanography.  In astronomy data quality is designed into instruments (but there are reasons for that, like sensitivity and extremity reasons).

What are other science questions?  We got more process issues that affect multiple science questions.

What NSF ought to do is set up their own data servers, at data.nsf.org, where people could submit their data and point to it later on, let it be google'd, etc.

Bob Vrijenhoek, Dave Clague

Feb 8, 2005

1. There is an area we have not covered in our opportunities which deals with discretely sampled data. We have been focused on observatory and "streaming" type data management, but have not talked about data management of samples (which might be framegrabs, physical samples, gene sequences, etc.)
2. Science would like some visualization tool that can take very disparate data sets (format) and put them in to a 3/4D visualization with bathymetry included (like layers).  Currently most are using GIS stuff (ArcVIEW) to do this, but it is by no means easy. Mike M's 3D vis stuff is great, but it takes work to get the worlds built and they are limited as to how much you can put in there before it collapses on itself. Another interesting aspect would be to have the bathymetry in a real-time dive display. TerraServer was mentioned here. (Kevin's note: TerraServer really only serves images and could be used to serve up the bathymetry, but you would need something like WorldWind to serve the visualization needs and integrate the data ... assuming it is easy to get external data sets into WorldWind). Also would like actual dive video included in these visualization (not just framegrabs). "Scale of data" was mentioned a bit here. It was along the lines that we can't view data of largely different scales in the same application. The main thrust of this is that scientists want a way to tie ALL observations together easily so they can look for new and interesting correlations (Kevin' note: this one sort of has a 'mission-statement-ish' feel to it). Basically all of the data we deal with has temporal and geospatial aspect and we should be able to visualize things that way. Of course, modeling data would also have to be integrated.

3. The key to get science use it to make it easy and fast. NGDC has a way of entering data, but there is a huge time lag.

4. One very important key to getting users to enter data is to make it easy for them to enter it while it is being collected. Otherwise it will never get entered.

5. We should be curating our samples like museums do and maybe have a dedicated person doing this. This would include some sort of labeling (bar code system) (Kevin's note: Rich Schramm has been wanting to do this with PDA and barcode readers for sometime ... he would be an excellent contact). This was born out of a concern that when scientists go away, so do their samples so we should be curating them for future use. Also, if we curate them properly and get metadata somewhere, it will serve as a cost savings for others who don't have to repeat collection (i.e. Dave's finding rocks in Scripps dredge logs).

6. MBARI is unique in that, per scientist, there is WAY more data than anywhere else (Kevin's note: looks like that should be in our strengths).

7. Quality control of data is another huge issue. Even if we have an easy way for people to enter data, we must have QC mechanism to flag/identify bad data. Don't get rid of it! Just flag it! There was talk about peer voting on data quality (like Amazon's customer review). When people enter data, there should be some server mechanism that gives them an automated first cut at how their data looks. If the QC is bad, people won't use the data system. MBSystem was talked about as a good example here.

8. Data security and embargos is a MUST. The big concern is that if you have people put data in repositories without proper embargos, data miners can quickly use the data to publish results.
9. Data should be integrated not collocated. The network is becoming powerful enough that data should be distributed and not have to be stored in one repository. However, there must be data security/integrity standards that all of these distributed servers use so as to never lose the data. (Kevin's note: Dave Caress alluded to there being lots of ways to do this out there, but "they would take enormous amounts of effort". We may want to ask him more about what these are to look at competitive/collaborative efforts).

10. A great number of data sets from instruments have good management systems in place (gene sequencing, seismic data, etc.), but acoustics is one that is not really well managed. (Kevin's note: should this be in opportunities?). Talk to Stephen Dziak (sp?) at PMEL (Oregon) about this.

Some science questions I heard:

1. I want to compare data from this dive site to this other dive

   site and they are very far away (GIS can't do this well).

2. Show me all samples along a dive track (like what Mike's 3D

   vis does).

3. I would like to see where all organisms with this gene sequence

   were collected in area X?

Notes from meeting with Scholin, Haddock 3/9/05

What is motivation?

comment with platforms, IAG

CS:  Look at broader science themes that are not well developed, rather than individually. (KG: first couple of days of offiste are for that. These meetings are litmus test.)  A way of organizing ourselves.  Stop with the fluff, too all-encompassing.  Derive functional requirements for the major science themes we want to tackle.

Number of not well developed themes, science has to develop them. (Some documents exist, MSE.

Among them: Notion of event response probably drives a lot of what he's doing.  Case of ESP, low freq high bandwidth instrument.  Only one physical sample with lots of tests performed, very resource constrained. Depend on context. Developed words toward that for Tom's proposal.   

Notion of interpolating between data points becomes quite important, make guesses about what's in between.  Require physical samples.  AUV response will use a nowcast style model.

SH AOSN (writing workshop synthesizing papers), could take a lot more advantage of continual high-res models, CODAR, circulation models can be used to trace events through time.  Put it into context, connects with regional collaborators.  Yi Chao.  Nested grids with finest on Monterey Bay.  Gearing up not optimal solution, better to solidify relationships.  Their LAS server supports generating pieces on request, e.g. for Monterey Bay.  LOOKING another opportunity to keep that going.  Almost like NWS is larger pot of money to keep going.

SH: Could take advantage of event response.  Part of AUV allocation is flexible days for intense sampling or outside scheduled window.  Could put biolum sensor on mooring for detection, one available; other related triggers (rain, wind), could be tied back into models.

Science strategic planning? Started up around eng reorg.  Up until now single PI, collaborations are ad-hoc. Ken J would like to see us look at ourselves more thematically.

CS: Notion of being more interactive with your science (lab in a can, lab on a mooring).  Rather than continuous instrumentation, start interacting with in situ instruments. Capacity is talked about a lot, but not specified how.  That's where high bandwidth, real time comm come into play.  Crude but widespread sensor net could generate lots of information, allow detection in instrument or externally that would drive further study of measurement. What's the key thing that'd make that work, that you don't have today?  ...Must keep good records as you go along, value lost without that metadata, have to know precisely when. Remote in situ lab, only have limited options.  Also decide when to archive or not.

SH: Virtual notebook for all the data that is collected: physical context, call in all the associated information.  Instead of paging back through notebook looking for everything he knows.  GUI that ties in to samples, VARS databases, take on ships.  Don't have to be on network to interact.  Better the front end, the more he interacts.

CS: A key piece of metadata is the age of the sample.  After certain time, opportunity is lost (characteristic is labile).  

Not necessarily lots of labs, but ability to interact remotely with just one.  3 to 10 ESPs for 4 months period, like LEO-15 (turn it on and off), limited duration and focus.  

Need something like Steve suggested?  Yes, Rich's MDB is very much like that, capturing the local points, can link to photos and notes, generate reports.  Licensing issues put off people (energy of activation barrier).  

How dependent on contextual information? Somewhat, but resource-limited (personnel and data sets).  CS: Chris Preston's microbial work provided context from M0 and CODAR synopsis, satellites when they can. Deploy on schedule in both cases.  During analysis the context is critical, may boil down to one image.

SH: Video and image processing (transect type info from normal dives) would be great to have for context.  Great to have high throughput of associative data.  Data quality is a problem, data integration (currents, temp) would be valuable to put together with the specific observations.  

CS: What are themes cutting across various instruments?  Fluidics, etc.  With respect to image analysis, expertise cuts across and would be good to be able to spply to multiple projects. This architecture speaks to multiple applications.  [Note: This is a growing theme on the technical side.]  What kind of expertise is needed within a group?

CS: Their style is to use whatever tools are available, doing ad-hoc analysis.  So there isn't a particular visualization need.  Still too immature.  Lab in a can is much more pro-active.  No preconception for an interface.  4D will be important to them.  The point measurement is well obtained, but contextual features are not available.  Profiling, other data would be real helpful.  Time resolution is very important.  

CS: Their logged sample doesn't go anywhere else to provide context for other measurements, either.

SH:  You see what you see, but want to extract contextual information?  Imagine a nice visualization of data with overlaid observations.  Past discussions have been about AUV sections over time, putting together X-Y surface plane with 3/4D data.  Trying to put together all the features in a way to understand it.  VIS5D/IDV are possible solutions here.

What about the on-the-fly visualization/goal?  Useful future capability.  SH focusing on after the fact analysis. Seeing two individuals of same species, figuring out how to investigate association.  "Little red light on the boat."  Wants TiVO rewind on the video, replay both image and context data.  Icon mapping to annotated entities and displayed next to vertical transect display.  Being able to connect annotated value to video frame grab would be good.

Discussion of new thrusts vs continued upgrade of existing systems.  Need to integrate priorities of the two when allocating resources.  Include users in the beta testing of systems to make sure system is beta tested before deployment.

Comment/problem reporting capabilities within software would be good.

John

Charlie Paull and Bill Ussler 3/8/05

Also:

Jim Bellingham

Dave Caress

Duane Edgington

Kevin Gomes

John Graybeal

Benthic crowd, geo approach.  

Main thrust: Looking at fluxes of fluids and gases thru sea floor. At MBARI following thread through biologists. Big issues, lots of future, ties to many scientists. Look at how data shoe fits.

Other theme: Looking at material fluxes, source to sink. Not just volumes of siloclastic, but carbon flux. Try to understand how material (usually carbon or active component) moves through system. WIth Ken Smith we have linkage from geological right through biological.  

Big issue: To what extent have deep-sea biology concepts been correctly in focus?  Ken Smith debunked surface-to-floor transmission as dominant source. Requires investigation of channels for other source of food to deep sea.  Different distribution of animals as result? Yes, but unexplained patchiness exists. Time progressions also exist. Little glimpses is all we've gotten.

Do we have some sense of time scale -- visits often enough?  No telling. Experiment wasn't set up for this type of analysis.

3 forms of flux (floor, column, lateral) need investigation. Deep sea may have longer time constants. Only fact is pesticide studies.

Look at it like landscape ecology.  Aerial photograph/time series. No systematic application of basic principles over sufficient time.

What capabilities do you need?  Visualization, reoccupying a site, species identification, chemical fluxes. what is state of modelling of fluxes? Lots of work, maybe not so appropriate because of lack of validation. Basic physics of flows down a channel are not clearly enunciated (hydro models have free upper surface, thickness of u.s. is unknown).  Any tools we have able to quanitfy that? Canyon Dynamics trying to measure.  Gary Parker  at St Cloud, MN worked with streams etc. -- sophisticated efforts going on.

first topic should be multi-beam mapping vehicle results, looking at morphology and changes to it. Data vis issue. We have capable tool, milk that data type. We also have visualizations of sea floor, critical for investigating patchiness. Why don't we do more with that? First person to want to view data in GIS sense. Didn't prioritize people who wanted to use it, as opposed to development of the system (4 days of Brian's time, dozen memos).

What can we do in data collection going forward to make data maximally useful?  Don't interpret when collecting data (e.g., "mud volcano", "seep").  Produce products with data set, in order to test quality or underlying scheme. Support serendipity -- don't just go in and design experiment to get earth-shattering results. Most of effort went into getting it right. Dave Caress' program constrained the otherwise bad nav. Have to do this all over again for a different question?  Patchiness will probably involve separate problems, but major characteristics are probably reliable. Assessment might be helpful, depending on the situation, and was indicative on the last go-round. The GIS coupling (find out when you're on the bottom) will be another round, mostly in hand.

Would a robotic annotator be useful?  Could be, not sure how one would accommodate lack of depth scale. Doing benthic video survey is pretty tough. Guess is that we've gone to similar places enough times to make reasonably qualitative assessment of changes, evenn if it isn't precisely numerical.

One issue is whether you can get absolute registration, or need a marker. Nav is the wild card which will produce a scaling limit, on historical sets at least.

Would it help to have direct access to video on-line (rather than having to pull tapes)? Not so much on seep search, or other cases where he was on dives.  It might be more important on a habitat study over unfamiliar video data sets. In Southern Cal recently, every dive dominated by something.

What value would it be to interrogate across not just VARS, but other associated data (M1/M2, sat, weather)? Way down list of thing for VARS, but for turbidity (CTD data from ROVs) it might be more interesting.  There's always a turbulent plug of water somewhere on a dive. Contextual information would be real nice -- tidal cycle, weather, events like upwelling, ...

Be able to draw a big box on a screen, and specify dives down to bottom with a given contour. The GIS Arcview database be merged with video, so one is a tool which integrates search of the other. Practical saving of time. Value in turbidity study is to figure out what physical forcing is.  Do you need to be able to integrate data from multiple platforms, does that help?  Will be necessary for certain given experiments.  Is integrating all the data points into a GIS model sufficient, or is it limiting?  GIS at MBARI is a disaster for real-time decision making. What about analytical results?  These go back to the real-time decisions, which act as constraints on what they can do. People years have been spent dealing with lack of advanced nav solutions.  But is the GIS tool base sufficient for doing your kind of study?  Patchiness, yes.  Bill would like to work in 3D modeling environment with spatial data, for example very large data set of CTD casts.  Would like to have 3D sense of continental margin with synoptic physical oceanography and chemical data -- where are gaps, what does it tell you?  GIS only helps accomplish some of that. Key to GIS is basis of map coordinates.  Substantial portion can be satisfied by the GIS model, doesn't want to spend 2 years learnign new user interface. More of the questions they're asking now would be better visualized or aided by working in third dimension.  Be nice to build that on top of GIS source so learning new interface isn't an obstacle.

Modellers work with 3D in early stages, but in 2D for decision making.  Want to be able to grab 2D slices out of 3D, because what you really care about isn't the shape of things but simpler forms of things.

The fabulous 3D tools may not be as valuable for analytical purposes.  In AOSN world what would be really useful is a GIS which rode on a 3D computational environment. (Compute layers out of 3D world into 2.5D world.)

What about time?  Depends on which problem we're focusing on.  Water column problems are common to physical oceanographers. Turbidity in canyon is 3D and time (tidal cycles) sensitive. Images of sea floor has time component where shortest interval is months or years (seasonal changes).

Today for a Gary Greene map of patchiness would be lots of work, and based on multibeam not imaging. Is having the data more readily accessible important? Critical to patchiness story. Stampede toward NOAA fisheries habitat maps, following Gary Greene model using multibeam data to characterize ocean bottom types. Would like to be able to draw circles around these areas and then do other studies.  Would be nice to overlay other data like climatology -- for benthic purposes could do this with GIS (benthic climatology is the thing of interest). Limiting factor is getting data into the GIS. Missing piece is integration rather than making the nav as good as possible.

Make sure to do multibeam mapping tool well, important to follow that direction.  Couple that data with the data we've got.  What tools exist for working with the data products that Dave C's work produces?  Don't really have an architecture that is integrated with the data production tool.  Updating the data and keeping track of the versions integrated as well.  (This has been proposed.)  Different from Terraserver in its changeability.

John

John G's thoughts about Jim's mail:

I have a question about the data collocation discussion.  For a single project or site, I agree: the cost-benefit ratio of a distributed system is lousy.  But if your data is in fact collected at different sites, or by different organizations, or by different projects with different funding sources and different requirements -- in those cases isn't distributed data a fact of life?  Or is it also true that in those cases -- say for example with IOOS -- that there should be just one big data repository (or a bunch of identically organized little repositories) managed by a central authority?

Here are some "success stories" to consider, where the data is distributed in different organizations:

 - Any web search engine

 - Many business enterprises (via the web services protocols like SOAP, WSDL, and UDDI)

 - People looking for oceanographic data (e.g., using the OPeNDAP THREDDS server architecture)

 - People looking for GIS-based data content (using WorldWind, for example, or OGC protocols)

None are perfect solutions, but all have made great strides, because they defined protocols -- or took advantage of existing protocols -- that allowed all those different sources of data to be combined.

Distributed data access can be pretty straightforward, IF everyone agrees on the protocols for the exchange of the information.  In fact, if the data you want to use is collected at different physical locations, then by definition you have to use a distributed data system.  The real challenge comes when different groups manage their data sets in different ways, which is the case for any data that isn't "ours" and much of the data that is "ours". That's why I think it's important to create the best way to get those systems to interoperate, so that they can be interconnected as much as possible.

Many enterprises have managed distributed,  heterogeneous data at least somewhat successfully, and at relatively low cost to the sharing institutions.  It's just a matter of finding the right combination of technology and social engineering.  Who better to do that than MBARI and some of its closest friends?

From: "Bellingham, James" <jgb@mbari.org>

To: "Edgington, Duane" <duane@mbari.org>, "Graybeal, John"


 <graybeal@mbari.org>, "Gomes, Kevin" <kgomes@mbari.org>, 


"Godin, Michael" <Godin@mbari.org>, "Caress, David" <caress@mbari.org>, 


"Davis, Dan" <dada@mbari.org>

Cc: "Salamy, Karen" <salamy@mbari.org>, "Chase, Andrew" <achase@mbari.org>, 


"Oliver, Dorothy" <doliver@mbari.org>

Subject: RE: Notes from SDS Meeting yesterday

Date: Wed, 9 Feb 2005 18:55:29 -0800 

Great!  A few quick notes/thoughts....

1) The comment about having a 'world view' type display in real time during a dive came up during Jim Gray's visit.  He said it would be easy to do with parts they already have, if I understood him correctly (I guess this would include Worldwind).  Of course, this also connects with the real-time SLAM/3-d scene reconstruction work....

2) Data embargos are an interesting problem.  Modellers and folks that are interested in event response need real time access.  Maybe there is a distinction between 'community data' and 'PI data'?

3) The 'don't collocate data' comment is one that I originally took for granted, but now am thinking is a bad starting point. If it is distributed, but administered by the same entity (i.e. MBARI) the problem is moot. However, when the distributed sites are different organizations, it isn't just a technical problem anymore. 

Here is my two cents:

A problem with non-collocated data seems to be that it depends on having the will, the resources, and sufficient talent at each site to make things play together.  Mike Godin got the AOSN data set served in a months because he was able to get his hands on all the data.  I really don't think it would have been possible at all if he had to work with 17 distributed archives as I'm sure the other organizations would have lost patience long before having a success (maybe we would have lost patience too).  Jim Grays comment was that the astronomical experience was that distributed data archives were a incredible amount of work to get right, and that central management was much more tractable.  One interpretation is that the astonomical community is willing to make the investment in the infrastructure of the distributed data systems (this is a 120 person effort, if I recall correctly) because the simpler centralized data archives proved so worthwhile that they were willing to pay the price to go to the next level.  Oceanographers are not really bought into a true data system, so while I hear scientists saying they want distributed archives, I think they only say this because they don't know the costs.  When they figure out the costs (and we are half way into the project) I would worry that they would withdraw their support. 

Don't get me wrong, I think that distributed data will be a fact of life, it is just that it is not obvious to me that it is the problem to work on now.

Would be very interested in hearing different views.  Dave, maybe your experience is different?

-Jim

Duane Edgington Interview of Bruce Robison

Discussion with Duane

Discussion assumed that all VARS and AVED work were givens.

Scenario

Baythpelagic transects

500M chunks

superimpose environmental conditions (hydrographic factors)

find # and type of animals/cubic meter of water

would like to look at finer depth increments than now (500M now)

want to see the pattern of the distribution, correlated with factors or other distributions

would like to be able to look at horizontal pattern as well as vertical

anecdotally, there’s patchiness – is it random or meaningful?

how to visualize the patchiness

keep track with respect to time

portray as 3D map

integration with other data sets—CODAR, mooring, etc.—would be valuable

must be able to deal with temporal sequences (over multiple days) (requires flexibility)

real-time version of similar scenario, allows observation response and relationship building, would be useful to outside community

Releasing data

stuff that video lab annotates, freely available

stuff their lab annotates, particular sets are for individuals while they work on it

Curation

they don’t collect samples to keep much

turn the keepers over to archival institutions

vouchers (reference sets)

holotypes (gold standard)

paratypes (other examples)

likes SamplesDB system, except requires enormous amount of effort

QC

for some data, not enough metadata (for example, are lights attracting the observation?)

misidentifications are a problem

Notes from Strategic Planning Science Interview with Barry and Chavez

Date:  2005.01.25

Attendees: 

ß Jim Barry

ß Francisco Chavez

ß Dave Caress

ß Kevin Gomes

ß John Graybeal

ß Jim Bellingham (later)

Metanotes:

ß JB is Jim Barry, JGB is Jim Bellingham.

ß Questions are in italics.

ß Most early plaintext is JB.  Most early questions are FC.

ß My editorial comments are in angle brackets {}.

JB: FC has higher need for software systems (faster, continuouser streams).  JB has more spotty data.  File every 6 months needs to be stored somewhere, but not significant.  Adding analytical capability, like FFTs, maybe would be useful.

One thing he sees, and with Ken Smith’s group later, Eddy correlation system comes in regularly, is a little overwhelming. Analytical parts not well defined, software support in generic sense would help. 

Ken Smith may have Rover data when he comes. Diffferent instrument suites therein. Also has sediment trap on H2O with daily cleanings, maybe MARS if that arrives first. (Sweep it into in-situ mass spec!)

Any need to make data available to external community? It would be very useful, even with ADCP data files. Not hard to make them available (FTP server). What are your data sets? Video and sample collections, sediment trap data,  disposition of cores doesn’t carry forward (in Excel files only). Curt has done counts of CO2 datea, these aren’t available except internally if you know where they are. What about macrofauna stuff?  It’s in VARS, not accessible though. Hard to reconstruct, anything that goes out with HSM, core numbers are linked to VARS and linkable. But loose thread if JB dies. Even spreadsheet falls apart with some CTD sources. 

Organizing ad-hoc data is not as straightforward. Site might have several data sources. Generic template for expedition database, with purpose, data source, place whole experiment in context of others. Not sure if cost is worth payoff. 

FC: That would be interesting concept, to register a dataset. Could just put data in system so that people could find it. Kind of an institutional question, do we want to track these just using the metadata.

FC: Your science focuses, what would tracking effects of deep sea fertilization on bottom.  Are you tracking long term dynamics? Yes, most of that is in VARS. Not tracking microfaunal work in same long-term way, haven’t gone back to look at this.

In canyon we have different question: carbon flux, plus disturbance gradient. More of snapshot.

FC: Saw Marcia’s annual report had effects of trawling, is this Jim’s work? Have yearly transects since 91. Not sure if they can answer question of “effects since some of trawling was banned”. Would other environmental data be useful context for this?  Food input, carbon flux, changes in mortality (e.g., fishing), changes in productivity. Doesn’t know what else he would add. Not lots of study sites, so tracking it is weak, lots of noise.

Would you try to correlate with other data?  Did see some changes right away, but then they reversed.  How to get other data and correlate it?  Easy to get data up to 2001. Initially look at FC’s data. Also look at flux data.  How do you find out about the new data?  Come up with list of potential drivers, then search primary literature or interact with colleagues in the area.

CO2 stuff is self-contained?  yes, unless some relevant references show up, like flow in a regional scale. Surface winds affect abyssal kinetic energy, can affect results at 3600m.

There’s a distinction between data being produced, and data reflected in the science literature.   There’s a time lag of course {but maybe also some data never shows up in literature – JG}. Makes literature a poor search tool, that’s why you need to know people in the field.

Enormous spectrum of value in the video tapes. Most of Barry use of ROV is as pickup truck, but transects are potentially precious. Knowing where any video transect in DB would be quite valuable. Knowing which data is being collected, sensors are deployed would be very useful.

How much of FCs data planned vs discovered?  75% planned, 25% serendipity.

Do you see need for a place with supermarket of data? Yes, nice to have library equivalent of data sources. Great to have ability to search for “flow at abyssal depths” and the like. Some places you can search lots of data, but they aren’t easy

JB: Eddy correlation stuff is bugaboo for data manipulation, idiosyncratic {means domain-specific} problem. {This might be worth followup conversation.}

FC: Nothing stops us, just need more facilities. Just takes a lot longer to get work done. Where is biggest bang for our buck?  FC: If it’s as easy to get data set as to google a person, it’d be done a lot more. JB: Bottleneck isn’t data or processing. Have to think about it.  Process of discovery, mulling the data over, is very important. Lots of info can be in data you collect, not seen until you’ve looked at it a while.  What tools do you use? JB: Highly variable.One thing that would be useful: comparison of data he’s looking at with previous or other similar data, requires catalogging system of what was done and where. He uses expedition  DB a lot to get reference data.  Could maybe use VARS more now.

How much of spin-up on data is QC? Depends on data source. ADCP data pretty easy to check, other sensors like deep sea pH are horrible. FC: Stable sensors will have occasional bad points. Developing automated QC for those are easy. Other data requires actual thought, experience, and judgment.Not at place yet where we could train systems to QC a lot of the data. JB: Could put different types of flags on it. FC: can be useful on large data sets, algorithms can be developed there. Tim and he spend a few hours after every CTD cruise making results look reasonable. 

Interested in oxygen profile for area, temperature range during month. Can do that with CTD profiles now?  Not on the bottom sometimes.

{JGB arrives}

JB: Dave Caress’ data sets are particularly relevant to this work. Raw data he has is 1.5GB, getting to 3.3.

FC: Kevin was going to look into storage processing plan. We need to do that now, don’t have good place to plop down his data that’s centrally managed. With reality of Dave C’s RAID array coming on-line and getting filled up, FC has been hitting heckel/jeckel hard with some problems. KG: IS still trying to define best infrastructure to use. DC: Reality is we’re dealing with multiple terabytes that need to be secure.

Most of JB’s needs are just queries, not big data storage issues.

Worried about data becoming public?  More worried about data being out there as these interoperable systems come on line.  Wants accessibility to be very clear about ownership. Not as sure about how to answer the question for long-term data sets, doesn’t want to get intercepted. How about CO2 data, isn’t it politically sensitive/prone to misuse? Even that isn’t too big a concern, you’d have to go to a fair amount of trouble to interpret the available data.  What if data supermarket tool is provided?  That’s a gray area that JB doesn’t know answer to.  But he supports the data getting out there.

If focusing on making data available, what would you focus on?  Expd, time series, video.  Favors having all the raw video out there. Makes “uninteresting” data available to others who can use it. Emphasize need for collaboration. FC: 50/50 attribution is the best you can hope for. JGB: AOSN LAS (reference text was not trivial).  DC: Even with controlled distribution and requirements, about 50% of the time the citation is to the presenting organization.  FC: Have to accept the fact that a lot of people won’t cite.  JGB: Release will be required, bad things should happen. 

The big problem: FC: Easy access to lots of data. Interested in how things (productivity and organisms in surface ocean) change over time. Have sets and want to put in large context, even though they are very different (satellite, non-gridded, slice from AUV or ship) and of different scales (put in ocean perspective). Should have way to search for Southern Oscillation Index, not spend a lot of time tracking down source or official source.  A problem is multiple copies of same data set. Versioning is a challenge, have to replace data sets with better versions.  What about people who used previous versions? 

JB: Identifying data sources, cataloging your data.  Are you looking for an internal solution?  Internal for ingest (cataloging), external for accessing other data sets.

{Temporary diversion here before Jim Barry had to leave.}

JBG: Visualization?  Very much in favor of contextual visualization.  What if you could do all that (visual 3D virtual environment) on shore, would it change how you work?  Value is in 3D reconstructions in video was recreating local map of experiment (150 yard strip). Mosaics don’t really do it. Problem is with navigation around flat sites, wish for navigation map. Also illustrative for publications. JGB: How using in real time mode, future flight facility?  What if you could interact with that? Don’t know how it would be, a big leap and not maybe much added science value. But the ability to map out the beach in front of us, and in the dark navigate within it, would provide another level of understanding. Puts together the scales.

{Jim Barry had to leave. Returning to versioning discussion.}

Is it a problem that the data has been replaced without notification?  Archival data is a valuable function, but we have to be careful not to have 1000 valuable functions, because the value of this one isn’t that high. Notification isn’t so critical either. Have to be clear about which version is which, and not be at risk of using the wrong one. Should we keep every last little thing? Raw CTD data hasn’t been used in a good while. Worried about proliferation of lots of copies of same or similar data (and which ones get found on a search, all of them?).

FC: What’s important is how to easily integrate. Things like LAS work, but they don’t. JGB: Doesn’t give you search, ability to work across data sets, do direct model-instrument comparisons. I have 8 queries.  FC: Higher priority to get data from different observatories and rework them. Would put event detection lower on a list right now, than being able to get the data and do something with it.  The way we do our science if very much like event detection, take data sets and try to find things. Can you use the same event detection algorithms on data to search for patterns in the oceanographic data? DC: Are the algorithms conceptually similar between Duane’s AVED and our oceanographic events in data streams?

DC: Things that’ll be most difficult are patterns apparent by eye, but embedded in noise. Editing out of artifacts in bathymetry data is very hard, apparent by eye but not quantifiable.  

FC: Too many false alarms. Our data sets are so sparse, we need to integrate before trying to detect. Need all of data together to cut down on false alarm rate.

DC: First event we need to be able to detect is the system not working. Once we have that working, we can move on to scientific events.

FC: The difficult but critical thing is to prioritize and pick things that are doable.

-------Continuation: JGB, FC, KG, JBG

JGB: AOSN needs for 2006, proposal going in with Francisco.  That’s why he (JGB) has people starting to work on those now.  JBG: Can SSDS participate?  Sure, all possibilities are open.  He has some information already on what didn’t work last time, things that need to be improved.

