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Metadata and Interoperability: The Babel Problem

One goal of the SCEC/CME development isto make it
easier for researchersto sharethedata products pro-
duced through research or therunning of smulation
codes. In order to share data products, it must be possi-
bleto locate the appropriate items. Descriptions of the
data are encoded using “ metadata’. Managing
metadata across different implementations and institu-
tionswithing the SCEC/CM E community is one of the
challenges facing our project. This challenge grows
even greater when we wish to make data and code
resour ces available and sear chable outside the SCEC
community.

Ontology-based Translation

Our design will involve constructing a knowledge model
(ontology) to describethe data products. Thismodel
will be encoded and manipulated by a Knowledge Rep-
resentation and Reasoning (KR& R) system called
Power Loom. PowerL oom providesalogical deductive
engine that can reason about the data model. Thisdata
model will be used to describethereevant termsin a
domain. Rulesand linksto transformation procedures
will enable usto perform semantic mappingsthat go
beyond purely syntactic transfor mations.

For example, locations can be specified ussng UTM
coordinates or latitude and longitude pairs. Latitude
and longitude can be expressed in either decimal
degrees or degree-minute-second form. Transformation
procedureslinking these alter nate repr esentations allow
trangdation. Furthermore, by understanding the hierar-
chical relationship between general and specific terms,
such areasoning system can support information
expressed at differing levels of detail. For example, a
particular metadata set may not have a data item which
correspondsdirectly totheterm “Fault.” Perhapsall of
theinformation is encoded using the type of fault

Semantic Translation Example

One major component of this challengeisthat different
groupswithin and outside SCEC use different metadata
schemasto describetheir resour ces and data products.
Toacertain extent, this problem can be ssimplified by
the adoption of standardized metadata schema. |n fact,
thereare currently some efforts underway. But our IRIS

experienceindicatesthat standardization israrely com- ~—_ —~
plete, and there are often other, external groupswho o

develop their own standards. That makes an approach
based on translation between metadata schema look
attractive. We are now working on the design and
Implementation of just such atranslator.

Instead (i.e., Strike-dip fault, normal fault, reverse
fault, etc.) Semantic translation support backed by an
ontology that encodes these relationships allows inter -
pretation and bridging of differencesin specificity.

Ontology
-

The semantic translator will have a common mode! of |
termsreevant to datasets of interest. Each metadata schema will

nave a mapping into and out of thiscommon model. Adding sup-
port for a particular metadata schema involves providing a map-
ning between the metadata schemata and thiscore model. Using a
common model and mapping to and from that model means we do
not have to generate an exhaustive collection of pair-wise schema
trandlators. With translation one can build search engines for
SCEC data productsthat can use multiple metadata “ languages.”

Initial development will concentrate on supporting the USC and
SDSC/SDSU metadata as well asthe Federal Geographic Data
Committee (FGDC) metadata standard. |In the example below, we
assume a user who ismore familiar with the FGDC metadata (or
morelikely, having atool for formulating FGDC queries) wishes
to find velocity information for part of the L os Angelesbasin. The
guery issent to thetrandator wherethe FGDC terms are mapped
to alogical model of the data. A separate mapping from the logi-
cal data model to USC metadata termsisthen made and the

sear ch can proceed using its own native sear ch mechanisms.

-

<metadata> EGDC Semantic Metadata Translator

<idinfo> using PowerLoom
<spdom> (34.5,/~-118.0)
<bounding> lat-long

Location-1

<eastbc>-118.0</eastbc>
<northbc>34.5</northbc>
<southbc>34.0</southbc>
</bounding>
</spdom>
</1dinfo>
</metadata>

User provides input in using
FDGC metadata schema

UTM Translation
Web Service

Further processing of input Is
done by a system using a
SCEC metadata schema

<westbc>-118.5</westbc> Map onto Ontology and build @

Lat-Long to UTM transfor-
mation uses an external
web service.

region_origin_latitide: 34.0
region_origin_longitude: -118.5
region_origin_UTMeasting: 361485.2502610282
region_origin_UTMnorthing: 3762907.2880520457
region_oppcorner_latitude: 34.5
region_oppcorner_longitude: -118.0
region_origin_UTMeasting: 408203.67805299885
region_oppcorner_UTMnorthing: 3817783.9937049155

Bounding
Box

Location-2
lat-long

(34.0, -1/18.5)

@nowledge about the

Map from
Ontology

() meaning and relation-
ship of terms in the
ontologiy-based model
allow transformations

Ontology that can augment the
~ assertions given in the
Input.

USC/SDSC/SDSU




