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e Metadata - What is it?
e XML and the Ecological Metadata Language
e EML Best Practices
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% What is “Metadata™?

.
Information about data

“higher level information that
describe the content, quality,
structure, and accessibility of
a specific data set” -
Michener et al., 1997
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AR A simple example

Metadata N Date Temp Precip.
(YYYYMMDD) (°C) (mm)
Obs. #1 20040928 29.4 18.4
Olbs. #2 20040929 29.7 4.2
Obs. #3 20040930 28.9 21.3
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~h Questions about data
- Who
— Who collected these data?

— Who is responsible for these data?
- Who can access these data?

e \What

- What relevant data exist?
— What is the structure and organization of these data?

e \Where
— Where were these data collected?

e Why

- Why were these data collected and are they suitable for a
particular use?

e \When
- When were these data collected?
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Metadata descriptors
(for non-geospatial data)
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e Data set
- Title, abstract, researcher, ownership...

e Research origin
— Hypothesis for research, site, methods...

e Data set status and accessibility
— URL, URN, access rights...

e Data structural
- Storage type, data attributes, data types...

e Supplemental
- QA/QC, pO"CieS, other... after Michener et al., 1997
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The purpose of Metadata is ...
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~h Benefits of Metadata

%

e Data longevity increases
— Data useful for 10 years, 20 years, 30 years...
— Can the same experiment be replicated?

e Data reuse and sharing increases; promotes
data interoperabillity

e \Well documented data expands the scale of
Inquiry in both space and time - synthetic
science
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ot Benefits of Metadata

“Good metadata
helps avoid
misinterpretation of
data...”

mammoth

31 Oct 2005
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~h Standardized Metadata

e Structure
— Defines a common terminology

— Allows for system “cross-walks™; that is, mapping one metadata
standard to another

— Format and structure vary from...
e Binary (GeoTIFF header) ... Text (XML)
e Proprietary (MrSID) ... Open (EML)

— Allows for automated
e Entry and validation
e Discovery and access
e [ntegration and synthesis
e Content
— Ensures complete and rich data documentation
— Foundation for higher-level knowledge
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Utility of standardization

resampling

reuse

publication

expert colleague

personal indexing

Structure > High

after Michener et al., 1997
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Metadata completeness =

LTER Tiered Trajectory

Usability

eUnstructured,
machine-readable
metadata and data

eData use requires
human
intervention

*Structured,
comprehensive
metadata and data
eData use does not
require human
intervention

Complete
validated EML
eData analysis is

integrated across
the network

*Semi-automated
knowledge
extraction

*Establish data
access policy

eData and

sAutomated
access to data

*Access to site

eAccess-enabling
metadata
structured in EML

*Data access
through a
knowledge-based

ACCESS metadata access data and metadata | <Data access is query process
requires human does not require integrated across
intervention human the network
intervention
eUnstructured, *Online, enhanced eDiscovery- *Semantic-based
online site catalog metadata with enabling metadata discovery through
with minimal consistent internal structured in EML machine-based
Discovery metadata structure «Data discovery searches

*Data discovery eData discovery integrated across
through manual through machine network
searches search

: : : Future

Tier 1 Tier 2 Tier 3
QOutcome

Metadata structure
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Team Leaders - PIs
GIS Specialists

Field Personnel
nformation Managers
Database Managers
L aboratory Specialists
Others...

31 Oct 2005
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a» Tools for Creating Metadata

e Text editors

— Notepad, JEdit (Windows)

- Emacs, vi, JEdit (UNIX, Linuy, ...)

— XML Specific (XMLSpy, oXygen, ...)
e Custom software

— NBIl Metamaker

— ESRI ArcCatalog

— ecoinformatics.org Morpho

31 Oct 2005
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a» Tools for Managing Metadata

%

e Flat-file System
= Hybrid Flat-file System

e Relational Databases
— Oracle, PostgreSQL, mySQL
e Hybrid Relational Databases
— Metacat, Digital Library eXtension Service

e Hierarchical Databases
- Adabas, IMS

e Object-Relational Databases
— Birdstep, XDb, JADE

31 Oct 2005
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Metacat Data Repository

@ search Results - Mozilla Firefox (=1}

|Ei|e Edit Wiew Go Bookmarks Tools  Help s

[l @ -~ [[F

@ i E:> .@ .-'_:':'I & ’g} | B o i b ediuonont, i

File Edit Mew Go

Bookmarks

e to

= dozilla Firefox
[ acmpo [ acM T

File

Edit

View

Go

Bookmarks

Tools

Help

File  Edit View @ N E% - @

W ey

e

|| AcMPD [ | ACM TechMews | | Bid

@ l% ||:| http:{fprairie. lkernet, edu: 8080/knb/metac at

¥l ® |G,

@ -

D ACMFD |—_| ACH Techhews D Biophony Portal D Celtic Sajourn % Comcast LTER W5 LTER Intranet WX/ Main Page - Wiktionary @ Mertiam-wwiebster D IMountain

»

[ acmpo [ & €

MohESOR|[&Q -0 -%-/0 & -

LTER

Browse

Identifier:

Catalog System:
Alternate dentifier:
itle:

Fublication Date:

Individual:
Organization:

Data Set Description

LTER Home | Intranet

The US

Long Term Ecological Research

Network

knb-lter-Ino.0001.1

knb

archive-lter-and-aviris-19940719-route02
archive-tter-and-aviris-199407 19-route02
2004

Data Set Owner(s):

Dr. John Vande Castle

LTER Network Office

Associate Director for Technology Development
Long Term Ecological Research - Metwork Office,
UMM Biology Department, MSC03-2020,

1 University of Mew Mexica,

Albuguergue, MM 87131-0001 LISA
A05-277-2634 (vaice)

505-269-6957 (voice)

A05-277-2541 (faw)
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a» The price you have to pay...

e Personnel costs

— Time for planning

— Time for learning and training

— Additional effort (sometimes painful)
e Hardware/software needs

- Storage

— Additional servers

- Databases, special editors

e Long-term stewardship and curation

31 Oct 2005
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XML and the EML
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= eXtensible Markup Language

XML

Development influenced by SGML and HTML - Version
1.0 in early 1998

A semantic language that lets you more meaningfully
annotate text (where HTML lets you define how text
can be displayed, XML provides it with meaning).

Support for presentation, exchange, and
management of information (at the machine level)

Tools include DTD, Schema, XSLT, and more...

31 Oct 2005 21



“ " The infamous bibliography
example

Com pilers

Pnncuples Techniques,
' and Tools ;

Aho, AV, Seth|, R, &
Ullman, J.D. (1985)
Compilers: Principles,
Techniques, and
Tools. Addison-Wesley

Alfred V.Aho _#%
RaviSethi &7

Jeffrey D. Ullman

31 Oct 2005



? XML is hierarchical by design

<BIB>
/<BOOK>\
<AUTHOR> <TITLE> <PUBLISHER> <YEAR>

31 Oct 2005 23



! XML document structure

<?xml version="1.0" standalone="yes">
<l-- This is an example bibliography. -->

<BIB>
<BOOK nickname=“Dragon book”>
<AUTHOR id=“aho”> Aho, A. V. </AUTHOR>
<AUTHOR id=“sethi”> Sethi, R. </AUTHOR>
<AUTHOR id=“ullman”> Ullman, J. D. </AUTHOR>
<TITLE>
Compilers: Principles, Techniques, and Tools
</TITLE>
<PUBLISHER> Addison-Wesley </PUBLISHER>
<YEAR> 1985 </YEAR>
</BOOK>
</BIB>

31 Oct 2005
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L XML document structure

<?xml version="1.0" standalone="yes"> <

<l-- This is an example bibliography. -->

<BIB>
<BOOK nickname=“Dragon book”>
<AUTHOR id="aho”> Aho, A. V. </AUTHOR>
<AUTHOR id="sethi”> Sethi, R. </AUTHOR>
<AUTHOR id=“ullman”> Uliman, J. D. </AUTHOR>
<TITLE>
Compilers: Principles, Techniques, and Tools
</TITLE>
<PUBLISHER> Addison-Wesley </PUBLISHER>
<YEAR> 1985 </YEAR>
</BOOK>
</BIB>

31 Oct 2005
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L XML document structure

<?xml version="1.0" standalone="yes”>

Comment
<I-- This is an example bibliography. --> /

<BIB>
<BOOK nickname=“Dragon book”>
<AUTHOR id=“aho”> Aho, A. V. </AUTHOR>
<AUTHOR id=“sethi”> Sethi, R. </AUTHOR>
<AUTHOR id=“ullman”> Ullman, J. D. </AUTHOR>
<TITLE>
Compilers: Principles, Techniques, and Tools
</TITLE>
<PUBLISHER> Addison-Wesley </PUBLISHER>
<YEAR> 1985 </YEAR>
</BOOK>
</BIB>

31 Oct 2005
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L XML document structure

<?xml version="1.0" standalone="yes”>

<l-- This is an example bibliography. -->

<BIB>< Opening Tag
<BOOK nickname=“Dragon book”> (Root Element)
<AUTHOR id="aho”> Aho, A. V. </AUTHOR>
<AUTHOR id="sethi”> Sethi, R. </AUTHOR>
<AUTHOR id="“ullman”> Ullman, J. D. </AUTHOR>
<TITLE>
Compilers: Principles, Techniques, and Tools
</TITLE>
<PUBLISHER> Addison-Wesley </PUBLISHER>
<YEAR> 1985 </YEAR>
</BOOK>

</BIB>+ Closing Tag

31 Oct 2005 27
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XML document structure

<?xml version="1.0" standalone="yes”>

<l-- This is an example bibliography. -->

<BIB>
<BOOK nickname="Dragon book”>

<AUTHOR id="aho"> Aho, A. V. </AUTHOR>
<AUTHOR id="sethi"> Sethi, R. </AUTHOR> Element

<AUTHOR id="ullman”> Ullman, J. D. </AUTHOR>
<TITLE> / Content

Compilers: Principles, Techniques, and Tools
</TITLE>
<PUBLISHER> Addison-Wesley </PUBLISHER>
<YEAR> 1985 </YEAR>

</BOOK>
</BIB>

31 Oct 2005
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L XML document structure

<?xml version="1.0" standalone="yes"> El emen t

Attribute

<l-- This is an example bibliography. -->

<BIB>
<BOOK nickname=“Dragon book”>
<AUTHOR id="aho”> Aho, A. V. </AUTHOR>
<AUTHOR id="sethi”> Sethi, R. </AUTHOR>
<AUTHOR id="ullman™> Ullman, J. D. </AUTHOR>
<TITLE>
Compilers: Principles, Techniques, and Tools
</TITLE>
<PUBLISHER> Addison-Wesley </PUBLISHER>
<YEAR> 1985 </YEAR>
</BOOK>
</BIB>

31 Oct 2005
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\ond XML document structure

<?xml version="1.0" standalone="yes">
<l-- This is an example bibliography. -->

<BIB>
<BOOK nickname="Dragon book”> N
<AUTHOR id="aho”> Aho, A. V. </AUTHOR>
<AUTHOR id="sethi"> Sethi, R. </AUTHOR>
<AUTHOR id="ullman”> Ullman, J. D. </AUTHOR>

<TITLE> > Complex
Compilers: Principles, Techniques, and Tools
</TITLE> El ement

<PUBLISHER> Addison-Wesley </PUBLISHER>
<YEAR> 1985 </YEAR>
</BOOK> /
</BIB>

31 Oct 2005 30



~?~ XML DTD and Schema

Defines the structure, content and to some
extent, the semantics of XML documents

1l..m

i
- 2
&
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|
=
H
=
=
=
T}
1
[+
=
o

BIEB [ 135 ;
Bibliography 1..x TITLE

root element _@3_
PUBLISHER
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31 Oct 2005

And don’t forget...

Well-formed XML is a virtue of
Its syntax, but valid XML is
based on its Schema

32



ﬂ, What i1s EML?

Ecological metadata standard that is...

e Extensible — it can be used to describe many different
types of data through a set of metadata modules

e Comprehensive - supports a rich set of constructs to
fully describe data

e Compatible - based on other metadata standards
developed by domain specialists

e Robust - validation of document content through
syntax and data type checking of XML Schema

31 Oct 2005 33



,.?, 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, emil-
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)

31 Oct 2005 34
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.+ Conversion among standards

e EML represents a superset of: CEML |
— BDP
— CSDGM
~ 1SO 19115 (I think) - - -

— Dublin Core

e Theoretically can convert from EML to other standards
— Extensive overlap among all of these standards

— Practically, have conversion script for:

e EML - BDP
— Uses XSLT so can be used in a variety of software
— Need to incorporate this into tools like Morpho and Metacat

= Need other conversion scripts!

e More difficult going from other standards to EML
- Fine grained content not supported in others

31 Oct 2005 35



2"d KNB Tools Workshop
15t KNB Tools Workshop

GML 3.0
ISO 19115

FGDC CSDGM RS
EML ASU meeting

Second EML workshop

First EML workshop

BDP approved

XML 1.0 released
FGDC CSDGM 2.0

Michener et al. paper

FLED report
NCEAS formed

FGDC CSDGM

Abridged History of EML

NBII created

g/ FGDC created

.. 2005

‘03

0 2000 5 o

‘98

o 1990 o5

‘92 ‘93

‘91

1990

EML 2.0.1

EML 2.0.0

EML 2.0.0rc1-3

EML 2.0.0 betal-9

EML 1.4.x
EML 1.3.0

EML 1.0.0

Early ecological
metadata work

in LTER and

elsewhere

36
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'~ EML Module Organization
e EML is the top-level container
e Four thematic modules

e Single resource module that is available to other
modules

eml f dataset

citation

software

protocol

4[ resource

31 Oct 2005
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Resource Module

e Reuse of common information (e.g., title,
creator, ...)

[ resource

\
J

31 Oct 2005

title

creator

[ publication date \

abstract

keywords

distribution

geographic

coverage

temporal

taxonomic

38
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e Description of experimental data

[ dataset

Dataset Module

——

31 Oct 2005

contact

methods

project

access

dataTable

spatialRaster

.

L

“O-n choices of” ]7

spatialVector

storedProcedure

view

otherEntity

39



Citation Module

[ citation article

——

book

e Description of citation ([ chapter
iInformation [ editedBook

manuscript

report

thesis

conferenceProceedings ]

personalCommunication ]

map

generic

audioVisual

presentation
31 Oct 2005 40




b g Software Module

e Description of software applications

[ software } implementation
dependency
) . license ]
“0O-n choices of”
) . licenseURL ]

version

access

—t project ]

31 Oct 2005 41



,?, Protocol Module

e Description of scientific protocol

[ protocol ) ( proceduralStep ]

access ]

31 Oct 2005
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eml

A simple EML example

rpackageld: sbclter.316.18 ]

(system: knb ]

31 Oct 2005

:dataset ]

(title: Kelp Forest Community Dynamics: Benthic Fish

creator ]

[ individualName |

—————{surName: Reed ]

—{ contact |
—{ individualName |
——————{surName: Evans ]

43



= Can be created In a text editor

®6e0 _ eml-example.xml =}
1:0

<?xml version="1.0"?>

<eml :eml packagelId="sbclter.316.18" system="knb"
xmlns:eml="eml://ecoinformatics.org/eml-2.0.1"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalLocation="eml://ecoinformatics.org/eml-2.0.1 eml.xsd" 3

<dataset>
<title>
Kelp Forest Community Dynamics: Benthic Fish
</title>
<Creator>
<individualName>
<surName>Reed</surName>
</individualName>
</creators>
<contact>
<individualName>
<surNames>Evans</surName>
</individualName>
</contact>
</dataset>

</eml:eml>

31 Oct 2005



...0r iIn custom applications

@ Microsoft Excel - xls_eml_01_SAMPLE.xls

(E] Ele Edt Wew Insert Format Tools Data  Window Help  Adobe FDF Type a guestion for help
OKHBDataRegist'ry—MozillaFirefox : N=A" NENEE] _}9|?ﬁ| e A - -|% b3 v“_l il.“ﬂ-ﬂ@] %Enrial ]
File Edi ‘iew Go  Bookmarks Tools  Help i st i A e ML | | . e @_]| 4 Reply with Chandes, . End Review,,, E
P = g .
- - [ ] — http: jiknb.ecoinf tics. b ter-dataset. = m
<§| L" @ o @ =] [F:] P ecoinformatics.org/cgi-binfregister-dataset. ¢ @ = a
[ ) acmpp [ ACM Techhews | | Biophony Portal | | Celtic Soiourn & Comcast |Gl L1ER Cys B15 ¥ A LTER site acronym

@ |osc 6 Morpho [1z] B | c | E
[Fle Edit Search Dommentation Data Window Help 1 | LTER EML Metadata Submission Template (Version 0.1 (October 2004)) =
!j - . | o 2 | {In compliance with the Ecological Metadata Language (EML) 2.0.1 Standards and Formats
' 534 Bioco oDl e 3 | and LTER EML Best Practices Tier 5 EXCEPT for the "Constraint’ Element (September, 2004))
 KNB | — 4 |Documentation Instructions:
J Home #Flease fill in all blank, underlined rows as completely as possible unless
7 directed otherwise by notes in the field. In some cases, field may not be
Data Registry F : : ; ; . b
SISy {uid=mzervilla,o=LTER, de=ecoinformatics,de=arg) 5 |applicable for data sets, such as ‘Dataset Creator Organization Mame'.
Use this form to submit g R [p— = #Separate multiple entries using vertical line delimiters (). (Applies to the
Change profile: | servila v p p 1h pp
| h T gep | l—'i F |Street Address and Research Project Temporal Coverage fields).
B eashe = F]' TQDI atdtR & Create a new profile... +Please do notinsert or delete rows from the template {long entries
oo s e Ty 7 |will wrap within cells, except as noted below)
1f you have any guestion #Mote that extremely long entries may not be completely displayed even
help@nceas.ucsh.edu. uged when tlhe cell is enlarged, but the full contents will be retained and will expart
3 : 8 |propetly.
- = ou are logged into the pedbed =L —— ] . .
*Denotes a required fie files for which vou have 4G DatD Package W . ;Ezdlr_oijgs used for metadata field are listed in Colurmn A of same metadata
BASIC INFORMATION Welcome to the New 10 |+ Cptional Metadata fields are magenta.
@ Logout from netwo +Blue Metadata fields will most likely be completed by the
*First Ng 11 |Information Manager.
#If a row background is light blue, please enter multiple first names,
*Last Ng This wizardicieatos 4D addresses, keywords, etc. in new columns. Please note: Creator,
o B Create 2 new data el Contact, Geographic description, Data Entity Taxon, and Research
If you wish to imprave yo Project personnel sections must include all information for one
*Qrganization Na & Open an existing An Introduction to Ecol | 12 [person, taxon, of location in the same column.
) +If user has trouble with Microsoft Excel adding erroneous hyperlinks
& search for an exis to worksheet, user can delete all *Hyperlinks’ by running the
e e 13 [‘DeleteAllHyperlinks’ Excel Macro found under the tool section.
14 [(MOTE: Move the mouse pointer over a field name to display instructions and comments)
*First Nd which provides backarou 15 [(NOTE: Click +/-icon in column 1 to expand or hide EML category ( i.e. Dataset Creator)).
documentation is nesded b 1
*Last N from the "Documentation” 17 I. LTER Dataset Information
Done Eefore beginning you sho = =
et 18 |LTER site acronym \FCE
18 |Metacat package ID LT ND Grahl 001.0
# Title and abst 20 |Dataset LTER Identification Number LT NO Grahl 001 :
# Keywords Natacat Titla _— Suiatar Cluality Ciata (Evtansival fern the Sharl Bivar |
& Peonle and Or|[l4 4 b M\ General Metadata ¢ MethodsCitation { MethodsProtocol /. ResearchProjects 7DataTabIe References ,([ 1M Use [ < || | B3
Ready MM

Step 1 of 15

31 Oct 2005
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i." L . [] [] [
i or In special XML editors
:-":3-" LT T
he¥ .
€3 Altova XMLSpy - [knb-lter-sev.1.1.xm(] [Z]@
File Edit Project ®ML  DTD/Schema Schema design  xSL/xQuery  Authentic  Convert  Yiew  Browser  W3DL  SO4AP  Tools  wWindow  Help _ 8%
D S®E OIS $EBR®| o (40 d B ol Y |5 eI o6 iR 2 LT e P e
Project *AX 1 k7l version="1 0" encoding="UTF-8"7= || Elements * QX
1
eml fecoinformatics orgidataset-2.0.1" xmins: doc=" L‘_\J

€} doc:description
{3 docexample

{3} doclineage

{} docmodule

{} docmoduleDocs
¥ doc:summary

{3} doctootip

{} ds:dataset

{} emieml

{} 0 projectionList

File Edit Find Perspective Options Toadls
o (N, | .
Uz HER R
b . o
EloHY 8 8
B sample xpr fd
T debugzer

eml fecoinformatics orgfdocumentation-2.0.1" xmins cit="
eml fecoinformatics orgiitersture-2.0.1" xmins: prot="
eml Mecoinformatics orgfrotocal-2.0.1" =mins:res="
%5 Files eml decoinformatics orgiresource-2.0.1" xmins: sw="
suery Files eml fecoinformatics orgizoftware-2.0.1" xmins:zsi="

* ittty a3 orgi2001 SMLSchema-instance” =i schemalocation="
HTHL Files 2 ; :

eml fecoinformatics orgfeml-2.0.1

o7 D_“’S chemas Cleml-2.0.1emlxsd" packageli="knb-Rer-sev.129.1" system="knk"=
Entities =datasets

=0Xygen/> - Licensed to servilla@lte myEML 2 1 =eml:eml xmins:eml="eml fecoinformatics orgfeml-2.0.1" xmins:ds=" ‘ € citcitation

3
. L
3 = =title= 7
q 10 zpatislRef
B {1999 Certral Hew Mexico Sevilets LTER NFP Guadrart Samplng Dats g i ,zs i
= ; I :gfl:a:ow {} rmZstoredProcedure el
; b
9 & | sindividuaNames £} i3t
Info TREX |10 i agiveniame=Este=/giventames Attributes T ax
1 i =surhlamestuldavin=izurhlames
12 - | =individualName=
13 B =foreator=
14 “f =ahstract=
15 = | =section=
"'-3 Ry [v 16 <para>Net primary production (MPP) is a... <fpara=
17 B i =fzection=
[ Model 18 -1 =i@bstracts Entities - ax
- 19 = =keyywvordset=
Outline © 20 { akeyword keywordType="theme"=ANPP<keywoards &
2 =keyword keywordType="theme"=Sevileta=keyword= '
Q ermleml "eml lecoinformstics orgitersture-2. 22 i =keywordzet= =
® dataset [ Text | Gid | Schema/wSDL | Authentic | Browser b
@ sdditionaletadsts
knb-lter-sev.1.1.xml
¥MLSpy w2005 spl U Reqistered to Mark Servilla (LTER Metwork Office/UNM)  ©1995-2005 Altova GmbH & Alkova, Inc. Ln 1, Cal 1 GFMUM
22 =faddress=
23 =phone “yoice"=8058-277-2634=/phone=
24 =phone “yoice"=405-269-6957 </phone=
25 =phaone "fax'=505-277-2541 =jphone=
26 =glectronicMailaddress=jve@iternet edu=/electronicMailAddress= [v
<l o | Bll= [<] I | 2]
C:\Documents and Settingshaervilla\bp Documents\My ProjectshEM LS amplesharchive-ter-sev-tm-1... ILeam completed Lu003C 1:1 I
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EML Development &
Communication

. ; JI??J'}:
‘;_: FTu gy

Open Source project,
welcomes contributions

Developed by members
of the community _ |
eml-dev@ecoinformatics.org Pete Taylor phot
Irc.ecoinformatics.org, #eml channel for discussion
Source code managed in cvs.ecoinformatics.org
Documented specification found on the KNB website
An EML validating service is available at:
http://knb.ecoinformatics.org/emlparser

31 Oct 2005 a7



g EML Distribution

e Current release version eml-2.0.1
e Downloadable at:
http://knb.ecoinformatics.org/software/eml

e Development version available at:
http://cvs.ecoinformatics.org/cvs/cvsweb.cgi/emi

31 Oct 2005
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o Goals & Motivation

Why do we need “EML Best Practices”?

Maximize interoperability of LTER EML documents to facilitate data
synthesis

Minimize heterogeneity of LTER EML documents to simplify
development and re-use of software tools and style sheets

|dentify useful subsets of the EML to support specific functionality
tiers targeted by the LTER NIS Advisory Committee (NISAC)

Provide guidance to sites in their initial implementation of EML,
and a roadmayp for improving their implementation to achieve
higher functionality
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Levels of EML Completeness

1. ldentification
2. Discovery

3. Evaluation

4. Access

5. Integration

6. Semantic Use

31 Oct 2005

Completeness Level

Description and Major Elements Added

1: Identification

Minimum content for adequate data set discovery in a general
cataloging system or repository (functionally equivalent to LTER
DTOC):

title

Creator

cottact

publisher

pubDiate

keywords

abstract {recommended)

® dataset/distribution (1. e. url for general dataset information)

2: Discovery

Lewel 1 content, plus coverage information to support targeted
searches

o geographicCoverage

® taxonomicCoverage

® temporalCoverage

3: Evaluation

Lewel 2 content, plus data set details to enable end-user evaluation of
the methodology and data entities:

®  project
® methods
®  entity

®  attributes (strongly recommended, as possible)
& intellectualRights

4: Access

Lewel 3 content plus data access details to support computer-assisted
data retrieval:

® access

&  physical

5: Integration

Level 4 content plus complete attribute and QAQC details to support
cotmputer-assisted data integration and re-sampling

& atiribute (required)

& measurementScale

®  units

®  constraint

®  gualityControl

6: Semantic Use

Lewvel 5 content plus semantic information {currently under
development by SEEE, and may require extension to the EML
schema)
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Levels of EML Completeness

L "
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1. ldentification
2. Discovery

3. Evaluation

4. Access

5. Integration

6. Semantic Use

31 Oct 2005

1: Identification

Minimum content for adequate data set discovery in a general
cataloging system or repository (functionally equivalent to LTEER
DTOC:
® title
creator
contact
publisher
pubDate
keywords
abstract (recommended)
datazet/distribution (1 e url for general dataset information)

52




Levels of EML Completeness

iy

1. Identification

2. Discovery

3. Evaluation 2: Discovery Level 1 content, plus coverage information to support targeted
4. Access oo

5. Integration e temporalCoverage

6. Semantic Use
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Levels of EML Completeness

1. ldentification
2 . Dlscovery 3: Evaluation Lewel 2 content, plus data set details to enable end-user evaluation of
the methodology and data entities:
3. Evaluation p i
» methods
*  entity
4 . ACCGSS & attributes (strongly recommended, as possible)
. o ntellectualBights
5. Integration
6. Semantic Use

31 Oct 2005 54



Levels of EML Completeness

Lewel 2 content plus data access details to support computer-assisted
data retrieval:

®  access

o  physical

1. ldentification

2. Discovery

3. Evaluation

4. Access i
5. Integration

6. Semantic Use

31 Oct 2005
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Levels of EML Completeness

1. Identification

2 Discovery 5: Integration Level 4 content plus complete attribute and QA/QC details to support
3. Evaluation T S

4. Access mt:“:t“

5. Integration o qualityCoutrol

6. Semantic Use
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Levels of EML Completeness

Lewel 5 content plus semantic information (currently under
development by SEEE, and may require extension to the ERML
schema)

1. ldentification
2. Discovery
3. Evaluation
6: Semantic Use
4. AcCcess
5. Integration
6. Semantic Use

31 Oct 2005
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Level 1 - Identification

e Description — Minimum content for adequate data set
discovery

e Major Elements Added .

Title

Creator
Contact
Publisher
Publication Date
Keywords
Abstract
Dataset/distribution (i.e. URL for dataset information)
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<?xml version="1.0" encoding="UTF-8"7?>

<eml:eml xmlns:eml="eml://ecoinformatics.org/Zeml-2.0.1"
xmIns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemaLocation=""eml ://ecoinformatics.org/eml-2.0.1
http://someserver.fls.edu/eml-2.0.1/eml . xsd"
packageld="knb-1ter-fls.1.1" system="FLS” scope="system'>

<dataset 1d="FLS-1" system="FLS">
<alternateldentifier>FLS-1</alternateldentifier>
<shortName>Arthropods</shortName>
<title>
Long-term Ground Arthropod Monitoring Dataset at
Silver City, NM USA from 1998 to 2004
</title>

</dataset>

31 Oct 2005

Vg Level 1 Code Example
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'+ Level 1 Code Example cont.

<creator id="pers-1" system="FLS">
<individualName>
<givenName>John</givenName>
<surName>Ecologist</surName>
</individualName>
<organizationName>FLS LTER</organizationName>
<address i1d="addr-1" system="FLS">
<deliveryPoint>Department of Ecology</deliveryPoint>
<deliveryPoint>University of New Mexico</deliveryPoint>
<deliveryPoint>P0 Box 1234</deliveryPoint>
<city>Albuquerque</city>
<administrativeArea>NM</administrativeArea>
<postalCode>87131-1234</postalCode>
</address>
<phone phonetype="voice">(505) 999-9999</phone>
<electronicMailAddress>jeco@unm.edu</electronicMai lAddress>
<onlineUri>http://www.unm.edu/~jeco</onlineUrli>
</creator>

31 Oct 2005
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*?~ Level 2 - Discovery

e Description - Level 1 content, plus coverage
iInformation to support targeted searches

e Major Elements Added

— Geographic Coverage

— Taxonomic Coverage @

—~ Temporal Coverage é&
QJEX
(&
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iy Level 2 Code Example

<coverage>
<geographicCoverage>
<geographicDescription>
Silver City, NM USA
</geographicDescription>
<boundingCoordinates>
<westBoundingCoordinate>-112.373634</westBoundingCoordinate>
<eastBoundingCoordinate>-111.612936</eastBoundingCoordinate>
<northBoundingCoordinate>+33.708829</northBoundingCoordinate>
<southBoundingCoordinate>+33.298975</southBoundingCoordinate>
<boundingAltitudes>
<altitudeMinimum>304</altitudeMinimum>
<altitudeMaximum>627</altitudeMaximum>
<altitudeUnits>meter</altitudeUnits>
</boundingAltitudes>
</boundingCoordinates>
</geographicCoverage>
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<temporalCoverage>
<rangeOfDates>
<beginDate>
<calendarDate>1998-11-12</calendarDate>
</beginDate>
<endDate>
<calendarDate>2003-12-31</calendarDate>
</endDate>
</rangeOfDates>
</temporalCoverage>
<taxonomicCoverage>
<generalTaxonomicCoverage>
Orthopteran insects (grasshoppers) were i1d using
the 2004 BigKey to Orthoptera
</generalTaxonomicCoverage>
<taxonomicClassification>
<taxonRankName>Kingdom</taxonRankName>
<taxonRankValue>Animal ia</taxonRankValue>
<taxonomicClassification>
<taxonRankName>Phylum</taxonRankName>
<taxonRankValue>Arthropoda</taxonRankValue>
</taxonomicClassification>
</taxonomicClassification>
</taxonomicCoverage>
</coverage>

31 Oct 2005

! .~ Level 2 Code Example cont.
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imd Level 3 - Evaluation

e Description - Level 2 content, plus data set detaills to
enable end-user evaluation of the methodology and
data entities

e Major Elements Added :
— Intellectual Rights
— Project
- Methods
— Data Table/Entity Group
— Data Table/Attributes (constrained
by current version of EML)
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,?, Level 3 Code Example

<intellectualRights>
<section>
<para>
The dataset i1s released to the public and
may be used for academic or commercial purposes
subject to the following restrictions:
</para>
<para>
<itemizedlist>
<listitem>
<para>
LTER will make every effort possible
to control and document the quality of
the data i1t publishes. Data are made
available "as 1s"...
</para>
</listitem>

</itemizedlist>
</para>

</section>
</intellectualRights>

31 Oct 2005

67



'« Level 3 Code Example cont.

<project>
<title>Fictitious LTER Site (FLS) permanent monitoring program</title>
<personnel i1d="pers-30" system=""FLS">
<individualName>
<salutation>Dr.</salutation>
<givenName>Eva</givenName>
<surName>Scientist</surName>
</individualName>
<address>
<reference>addr-1</reference>
</address>
<role>principallnvestigator</role>
</personnel>
<abstract>
<para>
The FLS basic monitoring program consists of monitoring of
arthropod populations, plant net primary productivity, and bird
populations. Monitoring takes place at 3 sites, 4 times a year.
Climate parameters are continuously measured at all stations.
</para>
</abstract>
</project>
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'+ Level 3 Code Example cont.

<methods>
<methodStep>
<description>
<para>
FSL Protocol for Surveying Ground Arthropods has been...
</para>
</description>
<protocol>
<title>
FLS Protocol for Surveying Ground Arthropods
</title>
<creator>
<references>pers-1</references>
</creator>
<pubDate>2000-02-23</pubDate>
<abstract>
<para>
This protocol is being used by FLS arthropod...
</para>
</abstract>
<keywordSet>
<keyword keywordType=""theme''>Ecology</keyword>

</keywordSet>

<distribution>
<online>

<url>http://fls.univ.edu/protocols/arthro.html</url>

</online>

</distribution>

</protocol>
</methodStep>
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? Level 3 Code Example cont.

<methodStep>

<instrumentation>
SBE MicroCAT 37-SM (S/N 1790); manufacturer: Sea-Bird
Electronics (model: 37-SM MicroCAT); parameter: Conductivity
(accuracy: 0.0003 S/m, readability: 0.00001 S/m, range:
O to 7 S/m); last calibration: Feb 28, 2001

</instrumentation>

<instrumentation>
SBE MicroCAT 37-SM (S/N 1790); manufacturer: Sea-Bird
Electronics (model: 37-SM MicroCAT); parameter: Pressure (water)
(accuracy: 0.2m, readability: 0.0004m, range: O to 20m); last
calibration: Feb 28, 2001

</instrumentation>

<instrumentation>
SBE MicroCAT 37-SM (S/N 1790); manufacturer: Sea-Bird
Electronics (model: 37-SM MicroCAT); parameter: Temperature
(water)(accuracy: 0.002C, readability: 0.0001C, range: -5
to 35C); last calibration: Feb 28, 2001

</instrumentation>

</methodStep>

</methods>
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<dataTable>
<entityName>arthro_hab</entityName>
<entityDescription>
Habitat description for the sampling locations
</entityDescription>
<attributelList>
<attribute>
<attributeName>temp</attributeName>
<attributeDefinition>Water Temperature</attributeDefinition>
<storageType>float</storageType>
<measurementScale>
<interval>
<unit>
<standardUnit>celsius</standardunit>
</unit>
<precision>0.001</precision>
<numericDomain>
<numberType>real</numberType>
</numericDomain>
</interval>
</measurementScale>
<missingValueCode>
<code>NaN</code>
<codeExplanation>
value not recorded or invalid
</codeExplanation>
</missingValueCode>
</attribute>

31 Oct 2005
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'+ Level 3 Code Example cont.

<attribute>
<attributeName>cond</attributeName>
<attributeLabel>Conductivity</attributeLabel>
<attributeDefinition>
measured with SeaBird Electronics CTD-911
</attributeDefinition>
<storageType>float</storageType>
<measurementScale>
<ratio>
<unit>
<customUnit>siemensPerMeter</customunit>
</unit>
<precision>0.0001</precision>
<numer icDomain>
<numberType>real</numberType>
<bounds>
<minimum exclusive=""false">0</minimum>
<maximum exclusive="false'">40</maximum>
</bounds>
</numericDomain>
</ratio>
</measurementScale>
</attribute>
</attributeList>
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' »~ Level 3 Code Example cont.

<addtionalMetadata>
<unitList>
<unit id="'siemensPerMeter' name="siemensPerMeter"
unitType="conductance"™ parentSi="siemen" multiplerToSI="1">
<description>
electrical conductance of a solution (conductivity)
</description>
</unit>
</unitList>
</additionalMetadata>
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Ling Level 4 - Access

e Description - Level 3 content plus data access details
to support automated data retrieval

e Major Elements Added
— Access

— Physical

% /aﬂ
@/;:
=y
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Vg Level 4 Code Example

<access authSystem="'FLS">
<allow>
<principal>PUBLIC</principal>
<permission>read</permission>
</allow>
<allow>
<principal>uid=fls,o0=LTER,dc=ecoinformatics,dc=org </principal>
<permission>all</permission>
</allow>
</access>
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'+ Level 4 Code Example cont.

<dataTable>

<physical>
<objectName>Fflslter.299.1</objectName>
<size unit="bytes''>59847</size>
<dataFormat>
<textFormat>
<numHeaderLines>1</numHeaderLines>
<attributelOrientation>column</attributeOrientation>
<simpleDelimited>
<fieldDelimiter>,</fieldDelimiter>
</simpleDelimited>
</textFormat>
</dataFormat>
<distribution>
<online>
<url>http://fls.unm.edu/flslter.296.1</url>
</online>
</distribution>
</physical>
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i Level 5 - Integration

LD

e Description - Level 4 content plus complete attribute
and quality control details to support computer-
assisted data integration and re-sampling; Integration-
level metadata should support computer-mediated
access and processing of data, and therefore requires
that all aspects of the data package be fully
described.

e Major Elements Added
— Attribute List (full descriptions) g

- Measurement Scale
— Units

— Constraint
— Quality Control E ii
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Vg Level 5 Code Example

<constraint id="pkarthro_taxa'>
<primaryKey>
<constraintName>pkarthro_taxa</constraintName>
<key>
<attributeReference>dbo.arthro_taxa.taxon</attributeReference>
</key>
</primaryKey>
</constraint>
<constraint id="arthro_taxa.taxonNotNull'>
<notNullConstraint>
<constraintName>arthro_taxa.taxonNotNull</constraintName>
<key>
<attributeReference>dbo.arthro_taxa.taxon</attributeReference>
</key>
</notNullConstraint>
</constraint>
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'« Level 5 Code Example cont.

</measurementScale>
<method>
<qualityControl>
<description>

<para>
Passage of clouds during a profile reduces the incident

radiation, and leads to erroneous estimates of Kd.
Variation of incident irradiance was described In two
ways (before binning): 1) the coefficient of variation
(cv) over the 10m depth interval, and 2) difference...
</para>
</description>
</qualityControl>
</method>
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“’:w Level 6 - Semantic

e Description — Level 5 content plus semantic information
(currently under development by SEEK, and may
require extension to the EML schema)
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.+ Additional Recommendations

packagelD and Metacat document naming convention

Metacat and by extension the Metacat harvester rely on numerical data set ids and revision
numbers for document management and synchronization - packageld attributes for EML
contributed to the KNB Metacat should be formed as follows:

knb-lter-[site].[dataset number].[revision], e.g. knb-lter-sev.187.4
Scope UniquelD Revision#

LDAP access control in Metacat
Metacat access control format conforms to the LDAP Distinguished Name concepit:

<principal>uid=FLS,o=Iter,dc=ecoinformatics,dc=org</principal>

Organizational citation

The “Organization” field on the Metacat query results page is populated using the first
eml.eml/dataset/creator/organizationName element in the document, so it is recommended that
for LTER-contributed data sets the LTER site be included as the first creator:

<organizationName>Sevilleta LTER</organizationName>
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