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Engineering Direction:

Our present focus is the development of platforms.  We have moved from developing individual platforms to the creation of ocean observing systems which are composed of a variety of platforms and instrumentation.  Our experience with ROVs supports and informs this in many ways:  ROVs provide a fundamental tool for building such systems, our experience with ROV data highlights the need for sophisticated data systems, and the evolution of ROVs at MBARI points at the power of laboratories on the seafloor.  Our experience with multi-disciplinary time series (M1 & M2) highlight another important impact these ocean systems can enable:  the potential for continuous or near continuous 4-D observations, allowing us to establish the all-important context for the ‘point-like’ time series created with the moorings, and even to respond to episodic events.

As these new systems come on line, my current forecast would be:

a) The platforms components of the efforts may become VERY large scale (e.g. NEPTUNE) and be in many cases more appropriate for industry.  The connection with MBARI science will be correspondingly diffused.  

b) Certain platform opportunities will continue to exist, but attention and investment will turn to making use of the platforms.

c) The new observatories enable new classes of instrumentation that does not currently exist, and which will enable new science.  These will become a focal point of observatory activity as observatories become operational.

d) The increasing connectivity of observatories & mobile observation systems encourages the development of much more sophisticate data management & access strategies.  For example the use of oceanographic models for assimilation.  Power of the observation systems will be multiplied MANY TIMES by these data systems.

One might modify this forecast.  Between our scientists and operations, we have great resources on which to draw to refine or replace this view.  However, the principle point is that changes are coming, and we can be leaders if we anticipate them, or irrelevant if we do not. 

Problems with existing arrangement:

Probably the outstanding problem that MBARI has grappled with over the years has been a disconnect between MBARI engineering and MBARI science.  There are some structural reasons for the disconnect that can be laid at engineering's door, and in any case, can be addressed in engineering.  Perhaps most important, Engineering does not invest in a coordinated fashion in the future, and thus does not establish a foundation on which discussions with science can be built.  We focus on getting existing projects done.  Thus we do not gather the information that would allow us to forecast the areas of greatest opportunity.  Since projects frequently take years to mature, and scientists are (like us) usually focused on the next year activity, this means that neither of us is looked out far enough to understand how we can connect.  This is despite the comparatively large set-aside of contingency time.

The fact that engineering is entirely structured on disciplinary lines makes it orthogonal to every other part of the institute.  Everywhere else, people are organized by their ‘product’ (mooring services, microbiology, ROV video).  Engineering does have products.  We produce particular types of platforms and are working on some classes of instrumentation.  We should be working on systems to support the complex data sets that will be produced.  However, we simply do not ‘take ownership’ of those products in our organizational structure.  We rely on the project structure for this, and the project structure has a very weak memory, and no planning process to speak of.  We assign a higher priority to everyone using Solid Works than developing a profound understanding of oceanographic chemical sensing.  Our priorities are to hire someone who is proficient at board layout instead of particular knowledge & skills that will open new instrumentation possibilities. 

A lesson that we need to take to heart is the power of collaboration.  Two significant projects have been lead by MBARI, yet largely staffed by people at other organizations:  MARS and AOSN.  AVED may also fall into this category.  Furthermore, MOOS is cultivating strong connections that brought significant value, and offer greater chance of transitioning (and getting credit for) our developments.  In the cases of MARS and AOSN, MBARI was the logical choice of leadership not just because we work to cultivate larger project skills, but because we had a core technical expertise necessary to bring the efforts to successful completion.  If all we had was strong but unspecialized engineers, and large project management experience, we might not have been on the team at all, much less in the leadership position.  Not only does this collaboration allow us to leverage our comparatively small number of people, it greatly assists in achieving impact in the larger community (and bringing MBARI credit).  

We have tried to develop a broader base in engineering for many years by emphasizing the need to mentor engineers, by encouraging engineers to connect with the larger oceanographic community, by recruiting engineers who have particular expertise, and by moving towards a more targeted project management style (i.e. specifically selecting people to prepare for System Engineering and PM responsibilities).  This is particularly urgent since we are moving from an era of large, platform oriented projects, to an era that will attempt to capitalize on these platforms (AUVs, cabled systems, mooring systems) through complex instrumentation systems.  The former has been more amenable to having a large fraction of engineering nearly disconnected from the oceanographic community than is remotely survivable in the latter situation.  Change has been very slow. 

Thus structural changes to engineering should address the following:

1) Create a forecasting and planning mechanism that connects engineering to science needs/opportunities & establishes a long-term context for technology and development projects.

2) Connect the planning mechanism to both the project process and to engineering line management.

3) Align Group interests with the development of expertise and efficiencies of engineering ‘products’ and long-term planning.

4) We should find ways, perhaps through support engineering, to support engineering standards and standardization (e.g. use of common tool sets).

Objectives:

My number one object is to have Core Engineering connect more effectively with the oceanographic community, both engineering and science. We need to understand both oceanographic technology and oceanographic science better.  This will allow us to communicate more effectively with scientists to understand the potential impact of various technologies and systems on oceanography. In order to do this, we need to be more effective at identifying, fostering, and recruiting expertise’s that allow us to carry out our mission more effectively.  This will in turn allow us to 

a) Identify opportunities early.  Lots of opportunities.

b) Choose the projects where the oceanographic impact is high, and the technology is ready (i.e. choose a small subset of the many opportunities identified).

c) Start projects with a greater understanding of the state-of-the-art, risks, and technological dependencies.

d) Stick with projects that encounter difficulty, because we understand the potential for long term impact, or alternatively

e) Kill projects because we understand when problems compromise the fundamental promise of the project.

f) Be more effective at planning the dissemination of MBARI technology, systems, and methods to the larger community.

Group Lead Responsibilities

1) Maintaining the highest standards of excellence of oceanographic engineering within their group, including:.

· Cultivating project management and system-level skills, with particular emphasis on ‘tuning’ these to the needs of the product line.

· Fostering technical skills critical to their product area – this will be highly influenced by technology opportunities identified by the Technical Lead.

· Encouraging engagement with relevant technical and scientific communities.

· Planning the mentoring of new engineers.

2) Facilitating projects that fall under their product category, or which have been assigned to them.

· Being knowledgeable of the status of these projects, and attend reviews in their product area. 

· Monitoring the status of projects, with an eye to ensuring expertise and people are made available when needed.

· Identifying projects that are in trouble.

· Making recommendations to the PCO with regards to the disposition of engineers and the opportunity for acceleration of projects.

· Making recommendations to the PCO with regards to cancellation of projects.

3) Planning for technology transfer/impact of projects.

· Ensure projects have a plan.

· Work with ITD at times (licensing, formation of consortia, etc.)

· Encouraging reporting of results.

4) Supporting the Technical Lead

· Working with the Technical Lead in the development of the Technology Road Map.

· Ensuring engagement is maintained in relevant technology areas.

· Making engineers available to Technical Lead via the contingency time mechanism.

5) Supporting other Group Supervisors

· Attending reviews as requested.  

· Recommending members of groups for project assignment, consulting, or reviews when their expertise is needed.

Resources:  The Group Lead is supervisor for the entire group.  The Associate Director and Director of Engineering will work with the Group Lead to support Engineering goals.  The PCO is a essential resource for project management.  The MT, accessed through the PCO, is the decision making entity for project resource allocation.

Reporting:  Core engineering development and feasibility projects will be assigned to each group lead.  The Group leads will be responsible for being knowledgeable of the status of these projects, and for attending reviews in their product area.  

Technical Lead Responsibilities:

1) Have a plan for keeping MBARI appraised of the state-of-the-art and trends in oceanographic science and related areas.

2) Develop a forecast that identifies scientific needs and trends as well as oceanographic technology capabilities and trends within their product group.  

3) Work with the other technical leads to identify cross-product trends and opportunities.

4) Identify opportunities particularly well suited to MBARI’s mission, science thrusts, and ten year plan.

5) Identify teaming opportunities that bring outside technology to bear on oceanographic problems.

6) Articulate a plan (a road map) that uses MBARI’s strengths to best effect, and identifies areas in which MBARI should develop expertise.

7) Work closely with the group lead through-out this process. 

8) Serve on group hiring committees.

In addition, the technical lead will spend some small fraction of their time on project(s) during the year.  This is in line with MBARI culture, will ensure that they do not become divorced from the ‘real world’ of engineering, and will make their expertise available to MBARI projects.  However, their primary responsibility is to develop and communicate the technical plan (Technology Road Map).

Resources:  The technical group lead will not have in-depth knowledge of the full product range.  They will depend on other members of the group, the research engineers, and scientists. A technology council for the group, comprised of the technical lead, one of the three research engineers, and two scientists, will work particularly closely with the technical lead in the development of the road map (mostly likely the Technology Lead will chair this group).  The group lead might also be a member of this council.  Members of the engineering group will also provide a key resource to the technology lead using the contingency time mechanism, when necessary.  Finally, sponsor agencies such as ONR, NSF and NASA frequently develop technology road maps, or functional equivalents, and the Technology Lead would be expected to find and understand these.

Reporting:  The technology leads will report to the Group Lead.  The Technology Road Map provides the fundamental output of the Technologies Leads, and will be provided directly to the Director of Engineering.  The Technical Lead will report on the Technology Road Map at the Engineering offsite each year, to enable a Department-wide discussion of direction.  The offsite will likely be held in spring.  In fall, the Technology Leads will develop a combined plan, comprised of the individual reports and a fourth report that looks at technologies and opportunities that cross the product areas.

The sort of person I’m looking for here is someone who is intrinsically curious about oceanographic science and technology, enjoys interacting with both technologists and scientists, likes the big picture, and has demonstrated depth & skills in a specific area.  This person also needs to be able to separate their own specific interests (which they will likely have) with the needs of MBARI.
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