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KNB and SEEK Products

Ecological Metadata Language (EML)

Morpho

- metadata and data management software

Metacat
- distributed metadata/data system
- registries: KNB, UCNRS, OBFS, NCEAS, PISCO, LTSS

EcoGrid
- inftegrating distinct data systems and networks

:’,ﬁ‘i‘”"‘” - Kepler

--J. - grid-enabled scientific workflows
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Ecological Metadata Language

Metadata: a means to manage ecological data
- Metadata is not an end, it's a means

Many existing metadata standards

- NBIT Biological Data Profile (BDP), Dublin Core Element Set, ISO
Geographic Metadata, GCMD Directory Interchange Format (DIF)

EML initiative started in 1997
- Common language for describing, archiving, and transporting data

By '
“NCEAs  http://knb.ecoinformatics.org January, 2005 \KNB



EML In brief...

» Ecological Metadata Language
- What is it? Documentation about data, aka metadata

- Which data? Ecologically relevant data

- Biodiversity surveys, hydrology, atmospheric chemistry, spatial datq,
behavioral experiments, ...

» Buft redlly, any scientific data
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Why do we need metadata?

Ecologically relevant data are:
- Heterogeneous

- Dispersed

- From many disciplines

Metadata: a means to manage ecological data

- Accommodate heterogeneity and dispersion
- There is no universal data model for ecology

Data discovery
Data interpretation
Enable advanced analytical applications
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Related metadata standards

Dublin Core Element Set
- Corresponds roughly to eml-resource
Content Standard for Digital Geospatial Metadata (CSDGM)
- Federal Geographic Data Committee (FGDC)
- Corresponds to eml-spatialRaster, eml-spatialVector,eml-spatialReference
- Overlaps in other modules (eml-resource)
Biological Data Profile (BDP) of the CSDGM
- Biological Data Working Group of the FGDC

- Shares structure for taxonomicCoverage, geologicAge, and ascii table
structures

ISO 19115 Geographic information: Metadata
- Incorporated in the eml-spatial* modules
- Eml-party derived from ISO 19115

Darwin Core
- Partially overlaps with eml-coverage

Geography Markup Language (GML)
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Abridged History of EML

2"d KNB Tools Workshop

KNB Tools Workshop

., 2005

EML 2.0.1

GML 3.0
ISO 19115

FGDC CSDGM RS
EML ASU meeting

Second EML workshop

First EML workshop

BDP approved EML 1.4.x

EML 1.3.0

XML 1.0 released
FGDC CSDGM 2.0

‘098

EML 1.0.0

‘97

Michener et arpemres

O
o)
FLED report %
NCEAS formed (@)
—
FGDC CSDGM >
NBII created & —
© ¢
QO 5
o ms = =
: g ©2
55qE
= > 8
w e S o
FGDC created

1990

A

N

KNB

o

January, 2005 ‘

http://knb.ecoinformatics.org

A\,

=
o
s

““NCEAS




Conversion among standards

+ Extensive overlap among all of these standards

EML represents a superset of:
- BDP

- CSDGM

- IS0 19115 (I think)

- Dublin Core

Can convert from EML to those

Practically, have conversion script for:

- EML > BDP
- Uses XSLT so can be used in a variety of software
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What does EML document?

- Scientific data sets
- Tabular and relational data
* Spatial images and GIS data
* Processing Software
 Literature citations N
. o o {Is:[latasetTm:-e|
+ Scientific Protocols (B |
| ;Cit_aticr;mm
* Easily extensible ey Er |
- AdditionalMetadata | emScnmesype|
—| software EI—I-[—*’EEI— |
[ protProtocaType |
—| protocol [%]—I—(—“’ EEI— |
:_:f-:zif@f@f:iziéf:@_-z-_@éf:'_ﬁi;ifz-"
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Information covered by EML

Discovery information
- Creator, Title, Abstract, Keyword, etc.

Ownership and Citation information

, , Used In
Intellectual property information registries
Coverage and catalogs
- Geographic, femporal, and taxonomic extent
Protocols and methods
Logical and physical data structure Used In
- Data semantics via unit definitions and typing Anal_yt'(_:al
applications
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The simplest EML example

[em ]

packagelId: sbclter.316.18 ]

:system: knb ]

: dataset ]

[ title: Kelp Forest Community Dynamics: Benthic Fish ]

i Creatar ]

—[ individual Name ]

4[ surName: Reed ]

4[ contact ]
4[ individual Name ]
4[ surName: Evans ]

- *barely enough information for ‘identifying’ the dataset

/ .._\\.
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ldentification: resource elements

I__________________| e m e m e e
| DatagetType - - " alternateldentifier i

-+ associatedParty
e e e o e A LA

dataset 13- [ :
- . : spatialRaster

B EH
‘E—:ﬁ;‘* —| storedProcedure

————————————
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EML Strengths

EML is:
- Designed for interoperability and portability
- Supports validation and machine processing

Modular
- 24 modules for flexibility and reusability

Extensible

- Simple to add metadata from other standards or site-specific
metadata

Designed to support scientific analysis
- Metadata details needed for analysis and models

—
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EML uses open standards

+ Uses Extensible Markup Language (XML)
- Documents are cross-platform
- EML documents support international languages
- Excellent exchange lanuguage

+ EML documents are human readable text
- Therefore, archive friendly

+ EML documents are fine-grained
- Simpler conversion to other standards

- More difficult to convert from coarse-grained standards like
Dublin Core

—
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An Example EML Document

<?xml version="1.0"?>
<eml:eml packageld="piscoUCSB.5.20" system="knb"
xmlns:eml="eml://ecainfarmatics.org/eml-2.0.0">
<dataset>
<shortName>Alegria Temperatures</shortName >
<title>PISCO: Intertidal Temperature Data:
Alegria, Califaria: 1996-1997</ttle>
<creator id="C .Blanchette">
<dndividualName>
<givenName > Cardl</givenName >
<surName>EBElanchette</surName >
</individualName >
<organizationName>PISCO< /arganizationName >
<address>
<deliveryPoint>UCSB Marine Science
Instiite</deliveryPoint>
<city>Santa Barbara</city>
<administrativeArea>CA</administrativeArea>
<postalCode>93106</postalCode>
</address>
</creator>
<abstract>
<para>These temperature data were calected
& Alegria Beach, Califaria, and were ...
</para>
</abstract>
<keywordSet>
<keyword>OceanographicSensarData</keyword>
<keyword>Thermistar</keyword>
<keywordThesaurus>
PISCO Categories
</keywordThesaurus>
</keywordSet>
<intellectual Rights><para>Please cortact the
authors far permission to use these data.
Please also acknowledge the authors in any
puldlications. </para>
</intellectual Rights>
<contact>
<references>C. Blanchette</references>
</contact>
</dataset>
</eml:eml>

Ry
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* Mogzilla
. Fle Edit View Go Bookmarks Tools Window Help

DATA CATALOG

Search
data catalog
o veladals  piscoUCSB520
insert ﬁg;’;: Alegria Temperatures
Title: PISCO: Intertidal Temperature Data: Alegria, California: 1996-1997

Individual: Dr. Carol Blanchette
Organization: PISCO
Address: UCSE Marine Science Institute,

Santa Barbara,
CA 93108

Abstract:

These temperature data were collected at Alegria Beach, California, and
were part of an array of intertidal temperature sensors that extend from
Piedras Elancas, on the California Central Coast, to Port Hueneme, on
the California South Coast. Sensors are set to a freguency of 20 minutes
per measurement, and the units are collected approximately once every
couple of months (up to ~6 months). The data are downloaded and saved
as BoxCar(tm) DTF files, and are then converted to ASCI Comma
Separated Values files for archive purposes. Please see the methods
section for detailed processing descriptions.

Keywords:

¢ ntertidal
+ femperature
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Data Reqistries

*  Registries
- UCNRS
- OBFS
- ESALTSS
- Spec Net
- NCEAS

- Use metacat

Web-based metadata entry

B Mozilla
b b

I ]

MRS Home Re

61 data packages

Title

ID: nrs.l154.4

the amphibians and rep
Matural History Reserv

ID: obfs.50.4

Serpentine Seep Plant

ID: nrs.l152.4

UC Natural Reserve System Data Registry

McLaughlin goatgrass igh-
reciprocal transplant st}

Distribution and habitat |- - -

gistry Home Register New Search for Data

Dataset

of PlantSpec

St I s e ]

Florida scrub-jay territory monitoring Sandy Waiak

File Edit View Go Bookmarks Tools Help p
fong . w Lover
Term LTSS Data REngtry Herbivory on Lotus wrat -~ Grasslands, -
g"ﬁlhs a serpentine gradient

action LTSS Home Registry Home Registor New Dataset.  Searehfor Datd
% Mozilla
3 I3 I |
Organization of Biological Field Stations Data
29 data packages found Registry
. OBFS Home Registry Home Register New Search for Data
- Amphibian ard repiile pecics fot the Pymaluring aF LD Dafam
ID: obfs.334.2
» A survey of the aquatic vascular plants of seven na
lakes in Morthwestern Pennsylvania 176 data packages found
Title Contacts Organization Keywords Actions
ID: obfs.338.2 5 = 5 T = =
Florida sandhill crane territory monitoring Sandy \Waiak Qrganization of  Florida \iew
» Bird species for the Pymatuning area dataset for Disney Wilderness Preserve, ‘Woisk Biological Field  Wildlife monitaring
Florida The MNature Stations Productivity
Consaryancy Flarida sandhill crane
ID: obfs.328.2 e
ID: obfs.114.3
» Browns Creek, stream and groundwater temperature Eopilisticn;dynamics
Endangered Species

Qrganization of  Population dynamics




Morpho — Managing metadata and data

Create and manage data and metadata using wizards
Search and locate data
Share data with colleagues

Usable in field station environments
- Can't assume a network connection is available always

Can be run on Windows, Linux and Mac OS
Is open source (6NU GPL)

Morpho

Data Management for Ecologists

—
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What can Morpho do?

» Create EML data packages
- Open and edit data packages, set access control

- Import data into a data package

- Save the EML and data
* locally and to metacat servers

+ Search for EML

- locally and on metacat servers

- Export data packages

—

E@@@ @ /sﬁﬁz ‘

NCEAs  http://knb.ecoinformatics.org January, 2005 ‘-\_KN B8



Morpho: Open and edit data packages

File Edit

C.| E

m Data Package: nrs.158.7

| Morpho Editor

SCOPE
packageld
zystem

=@ umnn

[+

[FH{+}

@ creator
@ creator
@ creator
@ creator
@ crestor
@ creator
@ metadataProvider
@ associstedParty
@ associstedParty
@ associstedParty
@ associstedParty

@ distribution
@ distribution

H

rdividh - required; repeatabla (OHE to MANY) @ required (ONE)
audisridh g optional; repaatable (ZERD to MANY) o optional (ZERD to ONE)

etaset
M

DatazetType iz the basze type for the datazet element. The dataset field encompasses all infermation about a zingle dataset. A d
dataset iz defined as all of the information describing a data collection event. This ewent may take place owarzome period of time
and include manv actual collections ra time series or remote sensing aoolication) or it could be just ane actual collection ra daw ﬂ

rscope

|document

ritle
=
=

The 'title' field provides 3 description of the rezource that iz being decumented that is long encugh to differentiate it from other
zimilar resources, Multiple titles may be provided, paricularhy when tring to express the title in more than one language (use the
twml:lana’ attribute to indicate the lanauaae if not Enalishfen’.

I\f'ertebrate Species List

rcrestar
=]
=

The responsible party field contains multiple subfields that are used to describe the person, organization, or position within an
organization that iz associated in some way with a resource. [tis intended to be used to fully document contact information for
manv tvpes of azzociations. such az wwner. manaaer. steward. curator. etc.

icl h

=y stem

4

OK | Cancel |

sl
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Morpho: Create data packages

* Data Package Wizard

YWelcome to the Data Package Wizard

Define Temporal Coverage:

Thi=  Choose date type:

Iy
Intr

wrhic
docy
the

[
B |
Wi

Hor
hig

Step

=

rEnter starting date:

= Enter Year Only
" Enter Manth and Year

%' Enter Day, Month and Year

|February 1, 2005

IFebruary
Sun hdan Thu Ft
1 2 ] 4
[ 7 g a 10 1

20 21 22 23 24 2

2 25

Mamed Regions:

R

AR T ETTET

Define Access:

Select a user or group from the list below:

Vew Data Package Wizard

itle and Abstract

Iarme

Etnail ! Description [ Distinguished Marme |

J Access Tree

SDEC

OEFS

@ & Tester

I—O Alexander Glazer
'—0 Alicia Flammia
@ anan Muth

| @ arcrew Brooks
!—0 Arrulto Lozaya

I Al ;I selected uzer(s) I Read

Description of access levels:

& Read Able to vievy data package.
# Read & Write: Ahle to views and modify dats package.

# Read, Write & Change Permissions: Shls to viewe and modify datapackage, ahd modify access permissions.
® 2l Able to do everything (this is the same as Read, Wiite & Change Permizsions)

cription of the data that is long enough to differentiste it fram other similar dats
936

act is & paragraph or more that describes the particular data that are being
desian or methods of the study

=10/ x|

Lake fasca Forestry and Biologicsl Station

Lake Louize Field Station
Lake Michigan Biological Station
Landels-Hill Big Creek Reserve

Las Cuevas Forest Ressarch Station
<

[ Delete Click to remove selected region from list.
Sort Click to sort the list of locations.
-
*

Lo |

atester@uchrs org, rnottrotti@nceas ucshedu
aglazer@ucnrs.org, alexander glazer@ucop edu
aflammia@ucnrs.ory, alicia_flammia@hotriai com organizations cedified as data owners (e.g. the principal investigator(=)
o = : i ehao should be cted for the deta. Select Acd to add an owner.
armuthi@@uchrs .org, despoanyoni@mindspring.com
abrooks@Euchrs.org, brooksi@@lifesci ucsh edu
alozoya@uchrs.org, loZoyvaa@ote net LI
Refresh the user list...
Q | Address | i Add
[
_I Erit
E| acces=
Delete
owve Up: -
Move Do...
| OK I Cancel
|
Cancel | = Back | Mgt = | Firish | ”?

Cancel

AD)HICS
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Morpho: Import data

- New Data Table Wizard

New Datatable

Data File Information:

Filz Farmat ; il

Define Attribute or Column:
Enter some information about your data file.

IMarne: |Length| Marne of the attribute as it sppears in the dats file
What iz the format of your data?

i Sirmple delimited text format fuses one or more delirmiters throughout the

Lahel: | A mare readshble label for the sttribute

‘-ﬁ Complex text format (delimited fields, fixed width fields, and mi ez o Define the cartents af the attribute (ar calumn) precizely, =0 that a deta

i Mon-text or proprietary formatted file that is externally defined (e.g. '"MIC Definition: uzer could interpret the attribute accurately.
eq "spden" iz the number of individuals of all macko invertebrate species

rSimple delimited text format (uses one or more delimiters throw found in the: plot
Diata Attributes are arranged i % Unordered: unordered categories or text (statistically nominal) e g Male, Female
* Columns " Ordered: ordered categories (statisticaly ordinal) 2o Low High
Categary:
i Rows " Relative: values from a scale with equidistant points (statiztically interval) &g 12 2 meters
Hel
O Ahsolute: measurement scale with & meaningful zero paint (stetistically ratio) e.o; 273 Kelvin

Cefine ane oF more delimiters used to indicate the ends of fields:
" Date-Time: date or time values from the Gregorian calendar eg: 2002-10-24

[ tak
rUnordered
[T comma —
Choose: IEnumera‘fed values (helong to predefined list) ﬂ Describe any codes that are used as values of the attribute,
[T =pace
Delimiteri=)
" zemicolon Location: ICodes are defined here =l
Lo Code Defintion | A
| =
[elete
Drefinitions:
=
[~ asttribute containg free-text in addition to those values listed above

Cancel |
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Morpho: defining attributes

* Natural language description of each attribute

- Standardized measurement scales
-~ Precisely define attribute domain

- Standardized measurement units

- EML has unit dictionary with 140 pre-defined units
» Relationship and conversion to base ST unit provided

- Uses STMML to quantitatively define custom units

—
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Morpho: Search for data packages

v Catalog Search V' Local Search

|

Guery Title | ntitied-Search-1

Subject | Taxu:unu:umiu:l Spatiall Optiu:unsl

Gheck boxes determine which metacete [V AL x|
Gery Title ILInt'rtIed-Searu:h-1 ¥ Catalog Search ¥ Local Search
I Title : _ :
Subject I Taxonomic  Spet | Options I
[Wian ¥ thstract Iu:nntams lasi -0 x|
IF Keywords File Edit Search Documentation Data SWindow
Glo|s|s|e|r|g| L
|Tit|e | Docurment ID £ | Surname Keywards Last Modified I Local INet
Example spectral data from June Spechlet workin... bowles 4365 Curgan spectral reflectan... 2003-06-04 15:05:26.0 E =
Diversity, productivity and soil nutrients from Mort. .. bowles 444 1 Smith Doe grassland soil nut... 2003-09-18 15:43:51.0 E
Productivity, Diversity and Sail Data from two Mor... bowles 4501 Coe 2003-09-15 16:00:47 .0 E
© and % 0r More | Fewer
McLaughlin Diversity and Productivity bowles 52.25 Harrizon plants, diversity, i... 2002-12-06 16:03:14.0 E
|_ Combing constrairts from all tabs bats camuso 24 2 camuso 2002-07-22 13:52:36.0 L

[ Combine constraints from all taks

““NCEAS  http://knb.ecoinformatics.org

Scots Pine NPP Dataset (Siberia)- data from 14 b,

Multti-Biorne MPP: Production and Mortality for Ezst...

PP in tropical forests: an evaluation and synthes..

A compilstion of literature estimates of tropical for...

Exhaustive map and gridded maps of locstions of...

Model results from the"WMacro-ecology and biogeo...

This is & test data set with taxonomic coverage

1|

MPF Boreal Forest: Consistent Wiorldwide Site Est. .

chadden 451

chadden 45.2

chadden 491

chadden 607

chadden 51.2

chadden 52.4

chadden 53.3

foo 1001

Krankina Chadden Kr..

Bravvn Chadden Sch..

Clark Mi Halland Cha...

Clark Browen i Thom...

Citron-Pousty Citron- ..

Rebello Gelfand Cow ..

Jones

Gowwer Linder Wang .

. net primary produ...

. net primary produ...

. net primary produ...

carbon budgets ...

niamaszs incremean

. spatial data statist..

. bayesian modelin...

taonomy synony .

2004-11-12 13:54:54.0

2005-01-14 1:3:59:56.0

2004-11-29 14:14:14.0

2005-01-14 1:5:534:00.0

L 2005-01-1213:0219.0

L 20035-01-1415:48:35.0

2005-01-14 13:43:06.0

L 2003-08-11 23:59:01.0

543 data sets found
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Morpho extensibility

* Originally designed to support multiple metadata
standards
- Later customized for ease-of-use for EML
- Could be extended to support editing BDP or other standards

» Could add conversion capabilities to import/export BDP

O _la/x]
| Morpho Editor 1 W
ishow ail] T | + | J : dataset -
iy | T DatazetType is the baze type for the dataset element. The dataset fiald encompasses all information about a single dataset. A ﬂ
i dataset is defined as all of the information describing a data collection event. This event may take place oversome perind of time
- and include mani actual collectionsfa time sertes or remote sensing aoolication’ orit could be iust one actual collection ia dav J
aCOpe ek
packageld I
~system
~SCOpE
|dncument
-title
The 'title' fiald provides a description of the resource that is being documented that is long enough to differantiate it from other ﬂ
similar resources, Multiple titles may be provided, paticularly when triing to express the title in more than ane language (use the
‘wmlilana’ attribute to indicate the lanauaae it not Enalishfen. j e,
) [Vertobrate Species Lis /
@,1@ @ metadataProvider SIIERIEE Specle Ll { %
\\"/5@ @ associstedParty e ‘ KNB ‘
NCEAS http//kn ] assnciatedPar‘ty | ) 2005 ptaela l




EML-driven analyses in Kepler

=

NCEAS

http://knb.ecoinformatics.org

rallusc | Go

1" Mollusc population abundance
1" Malluse populaion abundance
L3 Mollust populacion abundance
1" Mollusc populasion size distril
1" Malluse papulaion size distrid

Tamace M o
At bairg can

PIN[O/> k> o] @

SDF Director

A simple example of using EML data. First, a search is done in the Data
pane to locate an EML-described data set, which is dragged onto the
workflow canvas. The EML data source is added to the workflow, and then it

Datos Meteorologieos
S

contacts the EcoGrid server to download the data and configure the ports.
After being configured, it displays the ports from the EML datz source,
which are then mapped into an XY scatterplot.

whah e Thens (68 POl e i 3V SCATapGT

lexecutinn finished.

plot-new.Plot
Flle Edit Special Help
x10° XYPlotter EE@E
T T T ' ; T T T T T T
:.I . | |
4.5% g
"I
- -
] I - -
9.54
ls,,
9.53 = L .
.i
"
9.52 . = 3 8
» » .
L IR
951 % i A .
. b .,
1I 9'50 1 1 1 ' ] 'I 1 1 I" 1 - -I =
4 & 2 mn 12 14 16 18 20 2
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EML Metadata Display in Kepler

Fils  ¥irw Help

Data Set Description

Identifier: kmb-lter—gece 1095 |-
Catalog System: aglal
Alternate ldentifier: TN -GIEM-0305a1 11
Tite: Mollusc population zbundance monitoring: Fall 2000 mid-m arsh and creekbank infaunal and epifaunal mollusc abundance
1fe: 2 et 4
collections from GCE marsh, monitoring sites 1-10
Organization: Georpgia Coastal Ecosystems LTER Project
Address: Dept. of Marine Sciences,

Uriversity of Georgia,

Athens, Georgla 30602-3636 USA

Email Address: geelter@ugaedu

Web Address: http:f jgce-lter marsc.uga.edu/lter/
Individual: Dr. Dale Bishop

Organizatiorn: University of Georgia

Address: Lrept. of Marine 5c1ences,

Uruversity of Georgia,
Athens, Georgla 30602-3636 USA

Email &dd-ess: tdbish@uga edu

Web Address: httpef /lmer marsci uga edu/hios /bishop html
Orgalﬁzatiun: Georpgia Coastal Ecosystems LTER Project
Address: Dept. of Marine Sciences,

TIniversity nf Georgia

Athens, Georgla 30602-3636 USA

Email Address: geelter@ugaedu

Web Address: http:f fgce—lter marsciuga.ado/ltar )
Individual: Dr. Merryl Alber

Orzanization: University of Georgia

Email &Add-ess: malber@uga edu

Individual: Mr. Kenneth Helm

Orgdnizaliong, Univ ersily ol Gevrgia Marine Instilule
Email Address: khelm@darientel net

Thas data set s the Fall 2000 estimate of irtaunal and epi’aunal mollusc abundance at the GCE-LTER marsh sites used tor sopu
monitoring. Species shbundance was determined by hand-collecting all the infaunal and epifaunal molluscs from within quadrats
in mid-marsh and crzekbank zones (n = 4 quadrazs per zone) at all sites. The riolluscs were returned to the lab, fized in formali
and preserved in ethanol, counted and measured (size data is reported separately). The counts were converted to number per si_]

-

: ] ] |
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Metadata-driven analysis cycle
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