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Semantic Searching Comes to R&D:
The Importance of Metadata

Today's business and research commu-
nities are faced with the stark reality
that the velocity with which data are
being created will continue to acceler-
ate at exponential rates over the next
decade. It has become vital for organi-
zations to identify logical content rela-
tionships among the vast amount of
data. Organizations are realizing that
in order for their teams to work col-
lectively and not as groups of individ-
uals, they must create an automated
knowledge management environment
that fosters sharing and collabora-
tion. Semantic searching is seen as
the Holy Grail, bur if semantic search-
ing is to become a reality, metadata
tagging will have to be exploited in a
more sophisticated, automated man-
ner than that used by organizations
today. It starts with addressing the
need to dynamically add metadata to
all files. One of the reasons metadata
are receiving such attention is their
role in facilitating improved informa-
tion seeking, i.e., business searching.

The three levels of enterprise collabo-
ration that metadata directly impact
are shown in Figure 1. The first, and
most basic, tier has very little shar-
ing and collaboration capabilities.
Keyword searching is mostly used
for internal information, with only a
small percentage of files indexed and
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virtually none of the files
with any consistent layers
of metadata applied. With-
out these two key aspects of
infrastructure—indexing and
metadata—the level of “con-
tent intelligence” does not
impart any real added value
to existing information.

The second tier of enter-
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prise collaboration accessi-
bility begins to offer knowl-
edge management value to
the end user. The business
goal of providing improved
knowledge management, however,
is unobtainable without extensive
user involvement. This level supplies
basic data relationships, but, without
useful and relevant metadata, it is not
possible to offer semantic and multi-
faceted (multicomponent) searching
and filtering.

Figure 2

content.

The goal is to provide activity-
oriented semantic queries that are
based on rich metadata that have
been fully indexed with multiple lay-
ers of domain-specific metadata. This
has not been feasible until recently,
because organizations only focused
on indexing and searching for struc-
tured dara stored in one of their many
company databases. The reality is thar
almost 75% of R&D data
are unstructured. Thus, the
majority of data are unable
to help a company create an
enterprise knowledge man-
agement platform.

What are metadata’

Mertadata are structured units
of information that describe,
explain, locate, or otherwise
make it easier to retrieve,
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Thyee levels of enterprise collaboration

use, or manage an informa-
tion resource. Metadata
are often called datra about

Standardized metadata ontologies create

organizational structure for increased interrelationships of

dara or information ahout informa-
tion. The need for meradata is not,
however, limited to the laboratory.
For example, “12345” are data, and
with no additional context have little
meaning. When “12345" are given a
meaningful name (metadata) or “ZIP
code” value, one can understand (at
least in the U.S.) that, by placing “ZIP
code” within the context of a postal
address, “12345” refer to the General
Electric plant in Schenectady, NY.
Traditional information retrieval (IR)
technology has been based almost
purely on the occurrence of words
in documents. Some browser search
engines can even augment this in the
context of the World Wide Web with
information about the hyperlink struc-
ture of the Web. Thus, we begin to see
the power of metadata.

In fact, many of us already exploit
metadata on a daily basis. Consider
the songs on an iPod or MP3 player.
The user does not search or organize
the music by the words in the song
or even by the file name, but rather
by metadara (ID3-tags) such as title,
artist, and genre. The gene ontol-
ogy example (see Figure 2) shows the
types of metadata available to improve
knowledge management and the abil-
ity to search for content. Metadata
offer multiple ways to relate the vari-
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Figure 3
layering process.

ous file content to a multitude of fac-
ets, as displayed in the interrelation-
ship chart in Figure 2.

Metadata in R&D

Consider an output file from an Agi-
lent 5890 gas chromatograph (Agilent
Technologies, Santa Clara, CA) (see
Figure 3). The file layout is representa-
tive of many of the files produced by
laboratory instrumentation. The results
section contains and displays the ana-
lytical results for the sample analyzed.
The user finds informarion such as
retention time, type of peak recorded
on the chromatogram, relative amount
of each compound, and name of the
compound producing the specific peak.

All of these dara are meaningless unless
they can be put into context. The
researcher must be able to associate
these experimental data with the acrual
sample that was injected into the chro-
matograph that produced the results.
The metadata for the reporr are found
in the header section. The metadata
show the sample identity, identity of
the user of the instrument, instrument
used, and instrumental method followed
to produce the results. All of this infor-
mation provides a framework on which
the recorded results are based, but since
these data are not normally accessible to
search tools (because the file is unstruc-
rured), users can only locate the file if

Leveraging the metadata from an unstructured instument data outpur begins the

they know the file name. Unfortunarely,
the file’s meradata header does not store
any information about the study or

EPA Method 1664A

the project the study relates to. Thus,
in addition to the metadata that could
be obtained natively from this instru-
ment file, there is also a need to apply
additional related metadara. Atraching
unique metadata is the only way to add
context and relevancy to such unstruc-
tured data files. Figure 4 is an example
of how to associate additional metadata
values as defaults for each file when cre-
ated from their native data source. The
key is that, together, these tags now
enable activity-oriented searching.

Today’s solution

The ideal solution would be one that
supports full text indexing and the capa-
bility to search by file names or any string
or word contained within them, even if
such words are not marked as keywords.
It must also enable the organization to
search through structured and unstruc-
tured files, particularly binary files, not
just by file name, but also by all of the
associated file metadata. The solution
should also support easy parsing of meta-
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METADATA continued
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maore efficient.
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Viewing search results in a multidimensional manner offers more use-

fulness than can be viewed in a wraditional “flac” data list.

gas chromatograph (file out-
put shown in Figure 3). By
applying metadata about its
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offers new power to the researcher.

data from files and or style sheets, so that
metadata tags produced by other sys-
tems can be automatically associated
and leveraged. The solution must per-
mit the attachment of file management
tags to files, such as folder names and
paths, and allow for the attachment of
additional meradata tags not stored in
the file or from the file management sys-
tem to be attached to files. Finally, all
of this must be done automatically, in
the background, without the need for
human intervention. Making this a task
for an individual researcher will doom
the efforts to failure.

The following section explains how this
is possible. Consider the Agilent 5890
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Tag Vlise:

2 able to search through the

Extensive searching using the layers of metadata

sample content, we are now

unstructured file to locare
the string of “sample name
equals 127 (see Figure 5) or
the project, or study name,
that was associated to the
file’s metadata. The exploi-
tation of the file's metadata
opens up an entirely new
world to the understand-
ing of data relevance and
enables activity-oriented
semantic searching. One
might reconsider the con-
tinuing value of parsing files
at all. If the system allows
the user to browse on the metadata tag
names and a value for thar tag, it would
provide a much more structured search,
without the parsing overhead and ongo-
ing maintenance issues and costs.

Semantic searching

Metadata give activity-oriented seman-
tic searching the data context and
content relevancy needed to display
pertinent and related files in a multi-
dimensional manner. Figure 6 shows
that, when a file is selected, it can be
presented at the center of a graphic
that displays relevant files relared to
the selected file. The graphic is unique
because the closer the files are displayed

to the central file, the more relevant
are their content and metadata rags.
This would not be possible without the
application of metadata.

The icons of the various files are also dis-
played in different colors. This is not due
to the format of those files, but rather to
their relevancy heat index. The more fre-
quently a file is downloaded and opened,
the more intense is its relevancy heat
index color. This color-coding is applied
to each file and provides a quick visual
cue of a file’s importance. In a world of
exploding dara volumes, anything that
helps users focus their efforts saves time.

Conclusion

The future of improved collaboration
and knowledge management will be
hased on an organization’s ability to max-
imize its use and creativity around a file’s
metadata. Only those organizations that
devise a way to automate the process will
succeed. Those that auromate the meta-
darta process will be able to persuade the
user community to accept and leverage
the available meradata. Semantic search-
ing is the Holy Grail for business search-
ing, and it is all possible today.
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