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<attribute  id="att.5">
        <attributeName>avesr91</attributeName>
        <attributeLabel>Average Species Richness for 1991</attributeLabel>
        <attributeDefinition>The average species richness for the field in 1991
        </attributeDefinition>
        <storageType>float</storageType>
        <measurementScale>
          <ratio>
            <unit><standardUnit>dimensionless</standardUnit></unit>
            <precision>0.1</precision>
            <numericDomain id="nd.5">
              <numberType>real</numberType>
              <bounds>
                <minimum exclusive="true">0</minimum>
              </bounds>
            </numericDomain>
          </ratio>
        </measurementScale>
      </attribute>

KNB Software Suite
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Data Manager Library

“Provide metadata-based query 
access to data with the ability 
to filter, join, and concatenate 
across data sets.”
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DB

Results

Query

    SELECT  * FROM ...

      CREATE TABLE ...

Data Query

Results

D
a
ta

 M
a
n

a
g

e
r

Store Data

Store Metadata

U
se

r 
C

li
e
n

t

Metadata Catalog



Data Manager Library

• Uses EML metadata to:
–Automatically create database tables
–Download data from remote sites
–Load data into the database
–Manage table space via caching

• Client applications can:
– Inspect table structures
–Pose SQL-like queries
– Join and concatenate data packages



EML Data Model

• Data Package (eml-dataset)
– collection of data Entities

• Entity (eml-dataTable)
– tabular data

• Attribute
–data column

EML Document 

Entity A

Attribute 1

Attribute 2

Attribute n

Entity B

Attribute 1

Attribute 2

Attribute n



Parse and Create Tables

• Create underlying database table
–Schema derived from EML

• Well-described attributes
– type 
–precision
– range
– format
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"DATE","TIME","T_AIR","RH","DEW","BARO","WD","WS","RAIN","SOL","SOL_SUM"

"01/01/01","00:00", 15.0,99, 14.5, 953.4,099,  0.8,   0.0,0000,0000000

"01/01/01","01:00", 13.4,99, 12.8, 953.8,100,  1.9,   0.0,0000,0000000

"01/01/01","02:00", 13.4,99, 12.8, 954.0,114,  1.2,   0.0,0000,0000120

"01/01/01","03:00", 12.4,99, 12.3, 954.3,114,  2.5,   0.0,0000,0000000

"01/01/01","04:00", 11.7,99, 11.7, 954.5,096,  3.1,   0.0,0000,0000120

"01/01/01","05:00", 11.4,99, 11.2, 954.7,085,  2.6,   0.0,0000,0000000

"01/01/01","06:00", 11.5,99, 11.7, 954.8,114,  2.0,   0.0,0000,0000000

"01/01/01","07:00", 11.5,99, 11.7, 954.8,088,  2.8,   0.0,0000,0000000

"01/01/01","08:00", 12.2,99, 12.3, 954.9,088,  2.5,   0.0,0202,0075840

"01/01/01","09:00", 17.4,92, 15.6, 953.7,336,  0.1,   0.0,0442,1050120

"01/01/01","10:00", 20.1,83, 16.7, 952.6,322,  0.0,   0.0,0716,1833360

"01/01/01","11:00", 23.3,71, 17.8, 951.7,289,  0.4,   0.0,0892,2499720

"01/01/01","12:00", 23.1,74, 17.8, 951.2,193,  0.3,   0.0,0522,2867520

"01/01/01","13:00", 23.5,72, 17.8, 950.7,042,  0.1,   0.0,0964,3241800

"01/01/01","14:00", 23.5,85, 20.6, 950.3,117,  0.1,   0.0,0952,3456240

"01/01/01","15:00", 23.1,92, 21.7, 950.3,093,  1.0,   0.0,0876,3259440

"01/01/01","16:00", 20.0,99, 19.5, 950.6,156,  0.6,   0.0,0194,2609640

"01/01/01","17:00", 18.5,99, 17.8, 951.8,034,  1.2,   0.0,0096,0530160

"01/01/01","18:00", 17.5,99, 16.7, 952.3,157,  0.1,   0.0,0038,0271680

"01/01/01","19:00", 16.2,99, 15.6, 952.8,277,  0.6,   0.0,0000,0018360

Download and Insert Data

• Retrieve data from source
–Metacat with EcoGrid services
–Other external [accessible] source

• Insert data rows

Date: 09/10/2008
September 10th?
October 9th?
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Use Cases

Data Manager LibraryCalling
Application

Use Case (A): 

EML Inspection
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Data Access
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Use Case (C):

Data Query
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Join Query

EML Document 

"foo.1.1"

Entity A

Attribute 1

Attribute 2

Attribute n

Entity B

Attribute 1

Attribute 2

Attribute n

EML Document 

"bar.1.1"

Entity A

Attribute 1

Attribute 2

Data Manager Library

Parse

metadata

Load data

into DB

Select data

foo B1 | foo B2 | bar A2
....   | ....   | ......
....   | ....   | ......
....   | ....   | ......

Client Query Request

Results Response



Data Query Specification

• XML syntax for describing queries
<?xml version="1.0" encoding="UTF-8"?>
<dataquery>
    <query>
        <selection>
            <datapackage id="tao.1.1">
                <entity index="0">
                    <attribute index="0"/>
                    <attribute index="1"/>
                </entity>
            </datapackage>
        </selection>
        <where>
            <condition type="condition">
                <left>
                    <datapackage id="tao.1.1">
                        <entity index="0">
                            <attribute index="0"/>
                        </entity>
                    </datapackage>
                </left>
                <operator>=</operator>
                <right>
                    <value>11/12/2008</value>
                </right>
            </condition>
        </where>
    </query>
</dataquery>

SELECT  Datos_Meteorologicos.DATE,
Datos_Meteorologicos.TIME

FROM Datos_Meteorologicos  
WHERE Datos_Meteorologicos.DATE = '11/12/2008';

• Alternative to Java API
✓ Attribute selection
✓ Joins
✓ Conditions
✓ Subqueries
✓Metadata promotion



• Embed Data Manager
–Eliminate individual client deployments

• Expose data query capabilities 
–via web
–additional clients

data query 
document

Metacat Integration

Metadata Catalog

Data Manager
foo B1 | foo B2 | bar A2
....   | ....   | ......
....   | ....   | ......
....   | ....   | ......
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FIRST Educational Metadata
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• Resources

– http://www.nceas.ucsb.edu/ecoinfo/

– http://knb.ecoinformatics.org/

– http://lno.lternet.edu/projects/pasta

– http://sbc.lternet.edu/

– http://first.ecoinformatics.org/
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