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In the information age, data has become a strategic resource.  In particular, technical data has assumed primary importance.  At the same time, terrorism has become more of a national threat.  Modern-day terrorism is fueled by advanced technology.  Advanced technology leverages and amplifies the impact of individuals and small cells strongly.  Twenty people with bows and errors would have had a miniscule fraction of the devastating impact of twenty people commandeering three fully-fueled jet liners into the World Trade Center and the Pentagon, which in itself is miniscule compared to what twenty people could do with selected bio-warfare agents.  To help counter terrorism, even more advanced technology is required, especially related to surveillance, detection, and prediction.

Maximal technology advancement and exploitation are limited by the availability and awareness of technical data.  The most comprehensive dissemination channel for fundamental technical data is the global technical literature.  The following five necessary conditions for ready access to, and exploitation of, the global technical literature, identify the many deficiencies in achieving these conditions (see Appendix for more detailed description of these necessary conditions):

1) Content

The research results need to be documented comprehensively;

2) Dissemination

The research results need to be easily available to a wide audience;

3) Extraction

High quality information extraction methods are required;

4) Utilization

The research results need to be integrated into the strategic S&T management process;

5) Motivation

The technical community needs to be motivated to use the global technical literature for planning, selection, management, review, and transition.

While all five issues are important, their foundation is documentation and integration of primary data into comprehensive databases.  In particular, technology advancement and exploitation are very dependent on having tailored comprehensive technical databases that address the objectives of the applications.

There exist many databases today covering the full spectrum of technology, ranging from government-sponsored and maintained databases to privately-controlled databases.  Many of these databases are one-of-a-kind in terms of capabilities.  In total, these databases constitute a strategic resource for the information age and technology development in general, and for counter-terrorism in particular.  Like any strategic resource, they should be readily available for national use, in the form that will produce the right data for specific applications.

Yet many of the databases have little coupling to application requirements.  Especially for privately-sponsored databases, the contents are determined by the database developers, mainly for profitability and not for user requirements.  To me, this is as serious as limitations on any other strategic resource, and requires a proactive remediation by national management.  The government needs to take an active role in either sponsoring more of the unique and critical databases, or at least infusing sufficient funds to insure  that the databases contain the appropriate material for national security applications.  Because of the relative intangibility of data compared to more tangible strategic resources such as energy or materials, data as a strategic resource has not been elevated to the position of importance it deserves.  That situation needs to be corrected now.

APPENDIX – DEFICIENCIES IN GLOBAL TECHNICAL LITERATURE AWARENESS AND EXPLOITATION

All five conditions have severe limitations today.

I-Content

Paradoxically, the technical literature is growing at an expanding rate, while only a small fraction of research performed ever gets documented.   Essentially, there are many more disincentives for documentation than incentives (e.g., classification, proprietary, competition, time away from performing research, not advertising mistakes).  Most documentation comes from one small segment of the academic community.  Of this documentation, only a small fraction reaches the peer-reviewed published literature, for the same reason of disincentive/ incentive imbalance.  

II-Dissemination

Of these publications in the peer-reviewed literature, only a small fraction reaches the large widely accessible databases, such as the Science Citation Index (SCI) or Engineering Compendex (EC).  Here, the inclusion decisions appear to be made by the database developers, probably for economic/ financial reasons.  Yet, none of the research-sponsoring governments appear to have control over the contents of, or interfaces with, most of these large S&T databases.  The national governments are sponsoring the research that makes these large databases useful tools, but are at the mercy of the database developers in terms of addressing the governments’ needs for database contents and operational requirements.  

III-Extraction

Of the information in the large databases, only a small fraction ever reaches the user.  There are two main reasons for this.  First, physical access to the large databases can be difficult for the majority of potential users.  Many people don't even know about the existence or the contents of these databases.  The databases are expensive.  The interfaces are different for each database, and some more difficult to use than others.

Second, almost no one in the technical community is familiar with information extraction and analysis techniques.  Even for those who are familiar with existing techniques, high quality information extraction techniques are not available.  Most of the funding for, and work on, information extraction has focused on algorithm and software development, as opposed to process development.    Consequently, there exists much software, but few credible extraction processes in which the software is imbedded.  Information extraction process development appears to have fallen through the cracks, especially compared to the voluminous support provided to information retrieval!  

IV-Utilization

Maximum impact from use of the technical literature results requires seamless integration with the strategic S&T management process.  Yet, the decision aids into which the technical literature information is incorporated tend to be deployed on an ad hoc basis.  Metrics, peer review, roadmaps, data and text mining, all of which depend heavily on inputs from the global technical literature, are rarely a seamless component of the strategic S&T management process.  

As a result, the S&T management process becomes tactical, driven by operational data.  The sequence becomes Data ---> Metrics ---> Objectives, where the objectives of research evaluation are driven by the operational data available.  This is in contradistinction to strategic S&T management, where the management sequence is Objectives ---> Metrics ---> Data, and the research evaluation objectives drive the data required.  Proper investment strategy requires the latter approach, where the mission drives the investment as well as the data required to populate the metrics.  Thus, insufficient use of the technical literature in the S&T planning cycle converts the investment strategy from top-down driven to bottom-up driven, and converts planned strategic management to ad hoc tactical management.

V-Motivation

Because of the above intrinsic technical literature database limitations, and the consequent impact on quality of results obtained from existing technical literature analyses, there is little motivation for potential users at all levels to use the database sources during their research planning/ selection/ management/ review/ oversight activities.  
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