John Bolton
Code 730
March 2, 2000


Revised: March 23, 2000
PRELIMINARY  REPORT  ON
TECHNOLOGY  DATABASES  AND  KNOWLEDGE  CAPTURE

Introduction

This paper describes that work that I have done to date regarding the study of methods to develop a technology database, and to capture technical knowledge.  This study started out as an investigation of techniques to populate a component database for the Integrated Mission Design Center (IMDC).  As it became clear that creating and populating the component database was only a small aspect of a larger problem, the scope of the study was expanded.

Two problems have been identified.  The first is capturing NASA’s technological heritage and the second is keeping up to date with technical developments.  The goal of this study is to address both problems.  A full summary of the work that I have done can be found on the web at the TECHDATA web site (http://TechData.gsfc.nasa.gov/). 

Background

In the past, we have been able to design missions and instruments by gathering together people with a thorough understanding of each of the subsystems and having them work out a reasonable solution.  This was a viable approach when we had the “Robert Farquhars” and the “Casey deKramers”, who knew virtually everything there was to know about their specialties.  These specialists had, over the years, accumulated file cabinets and bookshelves full of information, and had cataloged all of it in their heads.  In addition, they had worked on many missions and had the experience to say what will work and what will not.  They attended conferences, subscribed to publications, and kept up with the developments in their fields.

In the ideal case, junior staff worked with these experts and learned their trade.  This did not always work out, as irregularities in hiring did not consistently provide the appropriate junior staff to work with the experts.  Most of the documentation was in printed or hand written form.  Only recently has a small amount of the information become available in electronic format.  The problem of the component database, the original task in this project, has been reasonably well addressed by both the technical experts and by various commercial and governmental entities.  Experienced staff members have developed the means to acquire the information they need.

Our most important resource is our experienced staff.  Until recently, the GSFC had a large number of experienced staff who had been working here since the “beginning”, and who had virtually invented the space business.  Much of their experience has been passed on to succeeding generations, but some of it has not.  Each group of technical specialists here at Goddard has done something to address this problem.  There has not been a unified solution.  The basis for this project must be the work that has already been done by the technical experts here at Goddard.

[Caution:
No matter how fine a system we eventually develop for saving and retrieving technology information, we are never going to be able to replace the "people who actually know what they are doing".  This system will only serve as a tool for people to use to keep up with technical developments, and to share their work with others.]

The Problem

The first thing to keep in mind is that it is not possible, no matter how clever one is and how much technology one has at his disposal, to replace the Farquahrs and deKramers.  The more human intelligence one has in the loop; the better off one is going to be.  This study is intended to find methods to augment human intelligence.

As mentioned above, there are two distinct goals of the study.  One is to capture NASA’s technological heritage.  This is the information that goes out the door when our experienced staff leaves.  Clearly, all we can hope to capture is that which is documented.  Use and interpretation of the documentation will still require an expert in the field.  The other goal of the study is to find methods to keep up to date with technology development.  

Capturing technological heritage is a tricky business.  In many cases, when experienced staff leave, their documentation goes into the dumpster.  In other cases, the information is passed on to a junior staff member who picks out what he deems useful and puts it in his files.  In still other cases, the experienced staff simply moves on to another job and reappear as support contractors.  In the first case we are out of luck, the information is gone.  In the second case we have some chance of retrieving information depending on the expertise of the junior staff.  In the third case we have a good chance of retrieving the information, but we are going to have to go to the contractors and pay dearly for it.

Approach to the Problem

From the beginning of this study, it was clear that technological solutions to knowledge capture and retrieval were not going to be the problem.  Off the shelf database software, search engines, and on-line systems are available in all shapes, sizes, and costs.  The problem is to get the information on-line.

Collecting the technological heritage is going to be a hard job.  Janet Ormes of the GSFC Library has been addressing this issue.  Janet has expressed an interest in participating, and possibly leading this effort.  Clearly, the Information Services and Advanced Technology Division, Code 290 (which includes the Library) should be directly involved in this project.  Keeping track of technological heritage is expected to become easier as more documentation becomes available electronically, or on-line.  One problem with on-line information is that one can not be sure that it will remain there.  The World Wide Web (WWW) is littered with the “corpses” of obsolete web sites.  Even the most sophisticated search tools can find only a small fraction of the information that is on-line.  Information that is determined to be useful should, therefore, be placed in an electronic archive and linked to a substantial web site so that it will be continuously available.

It is expected that keeping track of NASA’s technological heritage will become easier as more documentation is preserved electronically, and as more people start to “work on-line”.  Working on-line is the key to efficient knowledge capture.  Even though working on-line will make access to knowledge easier, there are concerns about security, confidentiality, and proprietary information.  These issues are important, and all competent systems for working on-line address them.

The various organizations at GSFC that fall under the Integrated Systems Engineering (ISE) umbrella are potential test beds for this project.  In the IMDC and the Instrument Synthesis & Analysis Laboratory (ISAL), for example, we have the opportunity to gather information from experts.  The technique by which this might be done is being investigated.

Strategy

The plan is to develop this project incrementally.  As it is not at all clear how all of the details of this project will be implemented, progress in small increments is the best way to proceed.  So far a few basic strategies have been identified.  These are listed in roughly chronological order and in level of complexity.  They are:

· Find out how much of this project has already been done (avoid "re-inventing wheels")

· Research search engine technologies

· Research technologies for working on-line

· Determine how GSFC people archive information

· Investigate techniques in use at GSFC for retrieving and sharing information

· Catalog existing technology databases

· Develop a very simple on-line search system

· Demonstrate the simple search system with a limited set of resources

· Establish an on-line demonstration to promote the technology database capabilities

· Encourage users to try the on-line site to see how they could make use of it

· Develop a Center-wide technology database system based on feedback from demo evaluations

· Use the IMDC as a "test bed" for knowledge collection and new technology infusion

· Develop incentives to get people to put information on-line

· Propose a plan for the continuous development of technology capture and search capabilities

We are now up to the 6th bullet, which is cataloging existing technology databases.  Before we proceed, it would be a good idea for management to review the project.  The next step will require more extensive cooperation with other organizations here at Goddard.

Methods

To accomplish the goals of this project, several methods will be employed.  Existing techniques will be used to avoid "reinventing wheels".  The first step will be to contact people at Goddard who have related experience.  These people, and their contributions to the project, will be listed in the TECHDATA web pages.  The various methods are listed below.  They are not in any particular order.

· Develop a general resource for technical information (TECHDATA web pages)

· Develop guidelines for organization web pages

· Provide incentives for keeping web pages up-to-date

· Include staff lists, with specialties, in organization web pages

· Develop a search system for finding technical experts

· Standardize GSFC web page domain names (“gsfc.nasa.gov”)

· Develop a powerful search capability for the GSFC domain

· Put information on-line in its native format

People Who Are Already Working on This or Related Problems

As the problem of saving technical information and finding it again has been with us for some time, we may assume that it has been previously addressed.  The specialists in their fields (or “Discipline Engineers” (DEs) to use an IMCD term) have developed various procedures for tracking technology within their discipline.  To avoid “re-inventing wheels” it is critical to find out what has already been done.  When we know what has been done, we can figure out how to integrate it into a new system.  Some of the people who are already working on this problem are:

· Information Systems Center NASA-Goddard Space Flight Center Code 588 (ISC):  Johnny Medina, Walt Moleski, Bill Stoffel, and Steve Naus
· Information Services and Advanced Technology Division: Janet Ormes
· NASA Technology Planning and Integration Office (NTPIO) (Code 710):  Gary Martin  and  Maria So
· Applied Information Sciences Branch NASA-Goddard Space Flight Center (Code 935)
Contact: Jerry Garegnani
· GSFC Web Search:  Search Administrator: Luther Petry,  Webmaster: Emma Kolstad Antunes,  Responsible NASA Official: Rita Kemp
As mentioned above, many organizations here at Goddard already have systems in place for knowledge capture and retrieval.  If this project goes ahead, their names will be added to this list.

Potential Partners

This is a listing of the potential partners who might help develop and test a technology database system.

· The Goddard Space Flight Center Library (Code 292)
Contact: Janet Ormes,  Head, Library Information Services Branch

· Applied Information Sciences Branch NASA-Goddard Space Flight Center (Code 935)
Contact: Jerry Garegnani
· Information Systems Center NASA-Goddard Space Flight Center Code 588 (ISC)
Contact: Johnny Medina and Walt Moleski
· Integrated Mission Design Center (IMDC)
Contact: Ellen Herring
· Instrument Synthesis & Analysis Laboratory (ISAL)
Contacts: Mark McGinnis  or  John Wood
· The Collaborative Engineering Environment (CEE) and the Integrated Systems Engineering (ISE) Project
Contacts: Kris Brown  or  Carmel Conaty
· GSFC Technology Commercialization Office (TCO) (Code 750)

· Dr. Barry E. Jacobs,  NSSDC, Code 633, NASA Goddard Space Flight Center

Pros and Cons

While it seems to be a good idea to capture NASA’s technological heritage and to be able to search to find up-to-date technology information, one has to weigh the benefits of having such a system against the cost and difficulty of developing and maintaining the system.  The benefits (pros) are easy access to new information and capture of useful historical information.  One must remember, however, that simply having this information available is not the answer to all problems.  Skilled people are still required to utilize the information.  In many cases these people already have information storage and retrieval systems in place for their particular area of interest.  Whether any system that we can develop will help them, or not, is the critical question.

Development and maintenance (cons) of the system must be as simple as possible.  No single database system can be used.  It must be possible to integrate existing systems.  While we may assume that the technology to store, find, and organize information will be available, it is still necessary to make the information available on-line.  Unless this can be a relatively simple process, or unless the benefits of having on-line information are exceptionally great and a continuously supported system can be put in place, the usefulness of the whole project would have to be questioned.

Conclusions

The next step is up to management.  I would suggest that we get together the key players in this project to discuss what we can do.  These players are representatives of the Information Systems Center, the Information Services and Advanced Technology Division, and STAAC.  Janet Ormes has already suggested such a meeting, and agreed to participate.  I’m sure it will be no problem to find the appropriate people from Code 580.  Though I have talked to many people in Code 500 “who are actually doing the work”, I have not yet talked to any Technology Chiefs.  This should probably wait until a decision is made regarding the course of this project.  The strategy outlined above could be used as a “strawman” plan for the project, and as a basis for discussion at the meeting.  I’m sure that the participants in the meeting will have many good suggestions.  I have tentatively agreed with some of the key participants to set up a meeting towards the end of April.  We must keep in mind that unless the system we develop is useful to the people who are actually doing the work, then there is no point in doing it.
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