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MetacatMetacat

•• Flexible storage system for storing and accessing Flexible storage system for storing and accessing 
metadata and datametadata and data
–– Stores arbitrary metadata documents Stores arbitrary metadata documents (requires XML)(requires XML)

–– Supports structured searchesSupports structured searches
–– Customizable web interfaceCustomizable web interface
–– Replication capabilitiesReplication capabilities
–– Works on Linux, Windows, Works on Linux, Windows, MacOSMacOS

•• Oracle, Oracle, PostgresPostgres, MS SQL Server, MS SQL Server
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Metacat web user interfaceMetacat web user interface



Metacat UI is reconfigurableMetacat UI is reconfigurable
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Metacat featuresMetacat features

•• MetadataMetadata
–– Store & search any XML formatted metadataStore & search any XML formatted metadata

•• Ecological Metadata Language (EML)Ecological Metadata Language (EML)
•• NBII Biological Data ProfileNBII Biological Data Profile
•• FGDC CSDGMFGDC CSDGM
•• Site specific formatsSite specific formats

–– Metadata validationMetadata validation
•• Configure to accept particular metadata formatsConfigure to accept particular metadata formats

–– Enforces access control rulesEnforces access control rules
–– Metadata conversion (using XSLT)Metadata conversion (using XSLT)

•• To HTML for presentationTo HTML for presentation
•• To other metadata formats (e.g., NBII)To other metadata formats (e.g., NBII)

•• DataData
–– StorageStorage
–– Access controlAccess control



Metacat implementationMetacat implementation

–– Java servlet for portabilityJava servlet for portability
•• Linux, Windows 2000, Linux, Windows 2000, MacOSMacOS XX

–– HTTP accessHTTP access
•• Standard POST and GET queriesStandard POST and GET queries

–– Web HTML interface via XSLT transformsWeb HTML interface via XSLT transforms
•• Separates content from presentationSeparates content from presentation

–– Interfaces with RDBMS for storageInterfaces with RDBMS for storage
•• Oracle, Oracle, PostgreSqlPostgreSql, (SQL Server) backend, (SQL Server) backend
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Storage subsystemStorage subsystem

•• StorageStorage
–– XML metadata stored in relational dbXML metadata stored in relational db

•• Oracle, Oracle, PostgreSQLPostgreSQL, (SQL Server), (SQL Server)
–– Data object storage on Data object storage on filesystemfilesystem

•• Data viewed as opaque objectsData viewed as opaque objects
–– Assigned unique identifierAssigned unique identifier
–– Metadata describes data structure & Metadata describes data structure & 

semanticssemantics



Versioning and IdentifiersVersioning and Identifiers
•• Metacat prescribes a format for identifiersMetacat prescribes a format for identifiers

–– Identifiers are a contract regarding uniquenessIdentifiers are a contract regarding uniqueness
–– Incorporates both Incorporates both ‘‘identityidentity’’ and and ‘‘versionversion’’
–– Two data streams with the same ID are defined as Two data streams with the same ID are defined as 

identicalidentical
–– ‘‘insertinsert’’ requires a unique IDrequires a unique ID
–– ‘‘updateupdate’’ requires an existing ID with a new revisionrequires an existing ID with a new revision

–– Will be adopting Life Science Identifiers (LSID)Will be adopting Life Science Identifiers (LSID)
E.g., E.g., ““urn:lsid:lsid.ecoinformatics.org:obfs:26:3urn:lsid:lsid.ecoinformatics.org:obfs:26:3””

obfs.23.4
scope identifier revision



Storage and retrieval actionsStorage and retrieval actions

•• ReadRead
–– Download a documentDownload a document

•• InsertInsert
–– Put a new XML document in the databasePut a new XML document in the database

•• UpdateUpdate
–– Replace an existing xml document with a new Replace an existing xml document with a new 

version, incrementing the version, incrementing the identiferidentifer
•• DeleteDelete

–– Archive a document so that it does not show up in Archive a document so that it does not show up in 
searchessearches

•• UploadUpload
–– Put a binary or other nonPut a binary or other non--xml in the file systemxml in the file system



Reading a documentReading a document

•• Simple HTTP GET or POST requestSimple HTTP GET or POST request

•• http://http://a.com/knb/metacat?a.com/knb/metacat?actionaction==read&docidread&docid=knb=knb--lterlter--gce.109.5gce.109.5

•• Return document is in XML format by defaultReturn document is in XML format by default

•• Login is optionalLogin is optional
–– If you donIf you don’’t login, you have t login, you have ‘‘publicpublic’’ privilegesprivileges



A simple web clientA simple web client



SchemaSchema--independenceindependence
•• Most relational dbMost relational db’’s support only one data s support only one data 

modelmodel
–– Makes maintenance as models change Makes maintenance as models change 

expensiveexpensive
•• Metacat is Metacat is ““schema independentschema independent””

–– Any XML documentAny XML document, regardless of schema, , regardless of schema, 
can be stored without modifications to can be stored without modifications to 
metacatmetacat

–– MetacatMetacat’’ss data model follows the XML data model follows the XML 
Document Object Model (DOM)Document Object Model (DOM)

•• Thus, it models the XML structure rather than the data schemaThus, it models the XML structure rather than the data schema



DOMDOM

•• DOM models hierarchical element and attribute DOM models hierarchical element and attribute 
structure of XMLstructure of XML
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Yeah, so what?Yeah, so what?

•• You can throw whatever you need into You can throw whatever you need into 
metacat (without schema or software changes)metacat (without schema or software changes)

•• And you can query itAnd you can query it
<?xml version=<?xml version=““1.01.0””?>?>
<poll><poll>

<<favoriteOSfavoriteOS id=id=““11””>>MacOSMacOS</</favoriteOSfavoriteOS>>
<<favoriteOSfavoriteOS id=id=““22””>Linux</>Linux</favoriteOSfavoriteOS>>
<<favoriteOSfavoriteOS id=id=““33””>Linux</>Linux</favoriteOSfavoriteOS>>
<<favoriteOSfavoriteOS id=id=““44””>Linux</>Linux</favoriteOSfavoriteOS>>
<<favoriteOSfavoriteOS id=id=““55””>>WinXPWinXP</</favoriteOSfavoriteOS>>
<<favoriteOSfavoriteOS id=id=““66””>Linux</>Linux</favoriteOSfavoriteOS>>
<<favoriteOSfavoriteOS id=id=““77””>Linux</>Linux</favoriteOSfavoriteOS>>

</poll></poll>
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Query subsystemQuery subsystem

•• Two means of submitting queriesTwo means of submitting queries
–– Query action (query)Query action (query)

•• Query parameters passed as Query parameters passed as urlurl--encoded form encoded form 
parameters (i.e., an html form)parameters (i.e., an html form)

•• Metacat builds a Metacat builds a pathquerypathquery document document 
automaticallyautomatically

–– Structured query action (Structured query action (squerysquery))
•• Custom query syntax in xml format (Custom query syntax in xml format (pathquerypathquery))



HTML form queriesHTML form queries

•• Parameters passed as form elementsParameters passed as form elements
–– ‘‘SpecialSpecial’’ fieldsfields

•• action, action, qformatqformat, operator, operator
•• returnfieldreturnfield, , returndoctypereturndoctype
•• ““anyfieldanyfield””

–– Other fields create additional conditionsOther fields create additional conditions
•• Metacat builds the query from the fieldsMetacat builds the query from the fields

Result

Form
Query

query



Example HTML formExample HTML form
<form method="POST" action="@servlet<form method="POST" action="@servlet--path@" target="_top">path@" target="_top">
Search for: Search for: 

<input name="<input name="actionaction" value="query" type="hidden">" value="query" type="hidden">

<input name="<input name="operatoroperator" value="INTERSECT" value="INTERSECT““ type="hidden">   type="hidden">   
<input name="<input name="anyfieldanyfield" type="text" value="" type="text" value="““size="14">size="14">
<input name="<input name="organizationNameorganizationName" value="Organization of Biological Field " value="Organization of Biological Field 
Stations" type="hidden">Stations" type="hidden">

<input name="<input name="qformatqformat" value=" value=““xml" type="hidden">xml" type="hidden">
<input name="<input name="returnfieldreturnfield" value="creator/" value="creator/individualName/surNameindividualName/surName" " 
type="hidden">type="hidden">

<input name="<input name="returnfieldreturnfield" value="creator/" value="creator/individualName/givenNameindividualName/givenName" " 
type="hidden">type="hidden">

<input name="<input name="returnfieldreturnfield" value="creator/" value="creator/organizationNameorganizationName" type="hidden">" type="hidden">
<input name="<input name="returnfieldreturnfield" value="dataset/title" type="hidden">" value="dataset/title" type="hidden">
<input name="<input name="returnfieldreturnfield" value="keyword" type="hidden">" value="keyword" type="hidden">
<input name="<input name="returndoctypereturndoctype" value="eml://ecoinformatics.org/eml" value="eml://ecoinformatics.org/eml--2.0.1" 2.0.1" 
type="hidden">type="hidden">

<input value="Start Search" type="submit"><input value="Start Search" type="submit">
</form></form>

QueryForm



Query Result Set StructureQuery Result Set Structure
<?xml version=<?xml version=““1.01.0””?>?>
<<resultsetresultset>>

<<document>document>
<<dociddocid>knb.2.1</>knb.2.1</dociddocid>>
<<docnamedocname>>emleml</</docnamedocname>>
<<doctypedoctype>eml://ecoinformatics.org/eml>eml://ecoinformatics.org/eml--2.0.1</2.0.1</doctypedoctype>>
<<doctitledoctitle>Soil profiles from lower Yosemite Valley</>Soil profiles from lower Yosemite Valley</doctitledoctitle>>
<<createdatecreatedate>2000>2000--0606--10 12:54:07</10 12:54:07</createdatecreatedate>>
<<updatedateupdatedate>2000>2000--0606--10 12:54:07</10 12:54:07</updatedateupdatedate>>

<<paramparam name=name=““//eml/dataset/creator/individualName/surNameeml/dataset/creator/individualName/surName">">LevingsLevings</</paramparam>>\\
<<paramparam name=name=““//eml/dataset/creator/individualName/surNameeml/dataset/creator/individualName/surName">Shriver</">Shriver</paramparam>>
<<paramparam name=name=““//eml/dataset/keywordSet/keywordeml/dataset/keywordSet/keyword">strata</">strata</paramparam>>
<<paramparam name=name=““//eml/dataset/keywordSet/keywordeml/dataset/keywordSet/keyword">mineralization</">mineralization</paramparam>>

</</documentdocument>>
<<document>document>

……
</</document>document>

</</resultsetresultset>>

Result



Structured queriesStructured queries

•• PathqueryPathquery syntaxsyntax
–– Can build precise queries against arbitrary metadata Can build precise queries against arbitrary metadata 

schemasschemas
•• Boolean combinations of conditions (AND, OR)Boolean combinations of conditions (AND, OR)

–– Uses Uses XpathXpath--like syntaxlike syntax
•• Specify document types to searchSpecify document types to search
•• Specify fields to return in Specify fields to return in resultsetresultset

Result

Query squery



Query ConditionsQuery Conditions

•• Language independent representation of a Language independent representation of a 
query structurequery structure

•• Transformed into the appropriate native Transformed into the appropriate native 
language of the data storelanguage of the data store

Example:Example:
<<querygroupquerygroup operator=operator=““UNION">UNION">

<<querytermqueryterm searchmodesearchmode="contains" ="contains" casesensitivecasesensitive="false">="false">
<value>soil</value><value>soil</value>
<<pathexprpathexpr>dataset/title</>dataset/title</pathexprpathexpr>>

</</querytermqueryterm>>
<<querytermqueryterm searchmodesearchmode="contains" ="contains" casesensitivecasesensitive="false">="false">

<value>nutrients</value><value>nutrients</value>
<<pathexprpathexpr>dataset/title</>dataset/title</pathexprpathexpr>>

</</querytermqueryterm>>
</</querygroupquerygroup>>

Query



Specifying the Specifying the ResultsetResultset
•• Specify the list of fields to be returned in the Specify the list of fields to be returned in the resultsetresultset
•• Simple paths used to identify elements or document Simple paths used to identify elements or document 

subtreessubtrees
•• Effectively flattens the structure of the records, but Effectively flattens the structure of the records, but 

allows generic representation (i.e, multiple standards)allows generic representation (i.e, multiple standards)

Example:Example:
<<returnfieldreturnfield>dataset/title</>dataset/title</returnfieldreturnfield>>
<<returnfieldreturnfield>creator/>creator/individualName/surNameindividualName/surName</</returnfieldreturnfield>>
<<returnfieldreturnfield>keyword</>keyword</returnfieldreturnfield>>

Query



Full Query ExampleFull Query Example
<?xml version="1.0"?><?xml version="1.0"?>
<<pathquerypathquery version="1.2">version="1.2">
<<querytitlequerytitle>Soil search</>Soil search</querytitlequerytitle>>
<<returndoctypereturndoctype>eml://ecoinformatics.org/eml>eml://ecoinformatics.org/eml--
2.0.0</2.0.0</returndoctypereturndoctype>>
<<returnfieldreturnfield>creator/>creator/individualName/surNameindividualName/surName</</returnfieldreturnfield>>
<<returnfieldreturnfield>keyword</>keyword</returnfieldreturnfield>>

<<querygroupquerygroup operator=operator=““UNION">UNION">
<<querytermqueryterm searchmodesearchmode="contains" ="contains" casesensitivecasesensitive="false">="false">

<value>soil</value><value>soil</value>
</</querytermqueryterm>>
<<querytermqueryterm searchmodesearchmode="contains" ="contains" casesensitivecasesensitive="false">="false">

<value>nutrients</value><value>nutrients</value>
</</querytermqueryterm>>

</</querygroupquerygroup>>
<<pathquerypathquery>>

Query



Query Result Set StructureQuery Result Set Structure
<?xml version=<?xml version=““1.01.0””?>?>
<<resultsetresultset>>

<<document>document>
<<dociddocid>knb.2.1</>knb.2.1</dociddocid>>
<<docnamedocname>>emleml</</docnamedocname>>
<<doctypedoctype>eml://ecoinformatics.org/eml>eml://ecoinformatics.org/eml--2.0.1</2.0.1</doctypedoctype>>
<<doctitledoctitle>Soil profiles from lower Yosemite Valley</>Soil profiles from lower Yosemite Valley</doctitledoctitle>>
<<createdatecreatedate>2000>2000--0606--10 12:54:07</10 12:54:07</createdatecreatedate>>
<<updatedateupdatedate>2000>2000--0606--10 12:54:07</10 12:54:07</updatedateupdatedate>>

<<paramparam name=name=““//eml/dataset/creator/individualName/surNameeml/dataset/creator/individualName/surName">">LevingsLevings</</paramparam>>\\
<<paramparam name=name=““//eml/dataset/creator/individualName/surNameeml/dataset/creator/individualName/surName">Shriver</">Shriver</paramparam>>
<<paramparam name=name=““//eml/dataset/keywordSet/keywordeml/dataset/keywordSet/keyword">strata</">strata</paramparam>>
<<paramparam name=name=““//eml/dataset/keywordSet/keywordeml/dataset/keywordSet/keyword">mineralization</">mineralization</paramparam>>

</</documentdocument>>
<<document>document>

……
</</document>document>

</</resultsetresultset>>

Result
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Transforming a documentTransforming a document

•• Used to convert document before returning itUsed to convert document before returning it
•• Conversion uses XSLTConversion uses XSLT
•• Configuration of which style sheet to use is Configuration of which style sheet to use is 

controlled by the skin via the controlled by the skin via the ‘‘qformatqformat’’
parameterparameter

•• http://http://knb.ecoinformatics.org/knb/metacat?actionknb.ecoinformatics.org/knb/metacat?action==rearea
d&docidd&docid=knb=knb--lterlter--gce.109.5&gce.109.5&qformat=qformat=ltssltss

•• Return document is converted and returnedReturn document is converted and returned
•• The The ‘‘skinnameskinname.xml.xml’’ file controls the mappings file controls the mappings 

that determine which style sheet to usethat determine which style sheet to use

http://knb.ecoinformatics.org/knb/metacat?action=read&docid=knb-lter-gce.109.5&qformat=ltss
http://knb.ecoinformatics.org/knb/metacat?action=read&docid=knb-lter-gce.109.5&qformat=ltss
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Authentication subsystemAuthentication subsystem

•• Actions: Actions: ‘‘loginlogin’’ and and ‘‘logoutlogout’’
•• Simple username/password systemSimple username/password system
•• Successful login creates a sessionSuccessful login creates a session

–– Session ID tracked using an HTTP cookieSession ID tracked using an HTTP cookie
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Authentication plugAuthentication plug--insins

•• Delegates authentication requests to a Delegates authentication requests to a 
backend service via a plugbackend service via a plug--inin
–– Lightweight Directory Access Protocol (LDAP)Lightweight Directory Access Protocol (LDAP)
–– Replaceable to interface with other systemsReplaceable to interface with other systems

•• Metacat administrator can choose which LDAP Metacat administrator can choose which LDAP 
server to useserver to use



Ecoinformatics.orgEcoinformatics.org LDAPLDAP

•• Need for communityNeed for community--wide user identitieswide user identities
•• Distributed system for participating institutionsDistributed system for participating institutions
•• Root LDAP server refers requests to specific Root LDAP server refers requests to specific 

organizations for authenticationorganizations for authentication
dc=ecoinformatics,dc=org

o=NCEAS o=UCNRSo=LTER o=unaffiliated
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Other subsystemsOther subsystems

•• action=validateaction=validate
–– valtextvaltext, , dociddocid

•• action=action=setaccesssetaccess
–– dociddocid, , principalprincipal, , permissionpermission, , permTypepermType, , 

permOrderpermOrder, , principalprincipal
•• action=action=getversiongetversion
•• action=action=getloggetlog

–– ipaddressipaddress, principal, , principal, dociddocid, event, start, event, start, , endend
–– http://68.111.43.225:8080/knb/metacat?action=http://68.111.43.225:8080/knb/metacat?action=getget

log&eventlog&event=insert=insert



RoadmapRoadmap
•• Part I: Introduction to Metacat capabilitiesPart I: Introduction to Metacat capabilities

–– OverviewOverview
–– Metacat web interfaceMetacat web interface
–– Registries and RepositoriesRegistries and Repositories
–– FeaturesFeatures

•• Part II: Metacat Design and ArchitecturePart II: Metacat Design and Architecture
–– Architecture overviewArchitecture overview
–– Storage subsystemStorage subsystem
–– Query subsystemQuery subsystem
–– Transformation subsystemTransformation subsystem
–– Authentication subsystemAuthentication subsystem
–– Other subsystemsOther subsystems
–– Client APIClient API

•• Part III: Metacat Advanced TopicsPart III: Metacat Advanced Topics
–– Replication and HarvestingReplication and Harvesting



Client APIClient API

•• Application Programming Interface (API)Application Programming Interface (API)
–– Defines languageDefines language--specific binding for specific binding for 

communicating with Metacatcommunicating with Metacat
–– Available in Java and Perl (partially available Available in Java and Perl (partially available 

in Python)in Python)
•• Allows development of new applicationsAllows development of new applications
•• Allows integration of Metacat with existing Allows integration of Metacat with existing 

applicationsapplications
•• Simple set of method callsSimple set of method calls



Basic Client APIBasic Client API
•• public String public String loginlogin(String username, String password) (String username, String password) 

•• public String public String logoutlogout()()

•• public Reader public Reader readread(String (String dociddocid))

•• public Reader public Reader queryquery(Reader (Reader xmlQueryxmlQuery))

•• public String public String insertinsert(String (String dociddocid, Reader , Reader xmlDocumentxmlDocument, Reader , Reader 

schema)schema)

•• public String public String updateupdate(String (String dociddocid, Reader , Reader xmlDocumentxmlDocument, Reader , Reader 

schema)schema)

•• public String public String deletedelete(String (String dociddocid))

•• public String public String uploadupload(String (String dociddocid, File file), File file)

•• public String public String uploadupload(String (String dociddocid, String , String fileNamefileName, , 

InputStreamInputStream fileDatafileData, , intint size)size)



Example use of clientExample use of client

String String metacatUrlmetacatUrl = "http://= "http://foo.com/context/metacatfoo.com/context/metacat"; "; 
String username = "String username = "uiduid==jones,ojones,o=NCEAS,dc==NCEAS,dc=ecoinformatics,dcecoinformatics,dc=org"; =org"; 
String password = "String password = "neverHarcodeAPasswordInCodeneverHarcodeAPasswordInCode"; "; 
try { try { 

Metacat m = Metacat m = MetacatFactory.createMetacatConnection(metacatUrlMetacatFactory.createMetacatConnection(metacatUrl); ); 

m.login(username, password);m.login(username, password);

Reader r = m.read("testdocument.1.1"); Reader r = m.read("testdocument.1.1"); 
// Do whatever you want with Reader r // Do whatever you want with Reader r 

} catch (} catch (MetacatAuthExceptionMetacatAuthException maemae) { ) { 
handleError("AuthorizationhandleError("Authorization failed:failed:\\n" + n" + mae.getMessagemae.getMessage()); ()); 

} catch (} catch (MetacatInaccessibleExceptionMetacatInaccessibleException miemie) { ) { 
handleError("MetacathandleError("Metacat Inaccessible:Inaccessible:\\n" + n" + mie.getMessagemie.getMessage()); ()); 

} catch (Exception e) { } catch (Exception e) { 
handleError("GeneralhandleError("General exception:exception:\\n" + n" + e.getMessagee.getMessage()); ()); 

} } 
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RoadmapRoadmap
•• Part I: Introduction to Metacat capabilitiesPart I: Introduction to Metacat capabilities

–– OverviewOverview
–– Metacat web interfaceMetacat web interface
–– Registries and RepositoriesRegistries and Repositories
–– FeaturesFeatures

•• Part II: Metacat Design and ArchitecturePart II: Metacat Design and Architecture
–– Architecture overviewArchitecture overview
–– Storage subsystemStorage subsystem
–– Query subsystemQuery subsystem
–– Transformation subsystemTransformation subsystem
–– Authentication subsystemAuthentication subsystem
–– Other subsystemsOther subsystems
–– Client APIClient API

•• Part III: Metacat Advanced TopicsPart III: Metacat Advanced Topics
–– Replication and HarvestingReplication and Harvesting



Replication and Harvesting: Two Ways to Replication and Harvesting: Two Ways to 
Move Metacat Documents AroundMove Metacat Documents Around

•• ReplicationReplication
–– Synchronize content Synchronize content 

between 2 metacat between 2 metacat 
serversservers

•• HarvestingHarvesting
–– Scheduled Scheduled ‘‘pullpull’’ of of 

XML documents from XML documents from 
web sourcesweb sources

Metacat Metacat

Harvester
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Site 2
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Rationale for Replication SystemRationale for Replication System

•• Distributed searches are Distributed searches are slowslow, , unreliableunreliable, , 
upup--toto--datedate

•• Centralized metadata searches are Centralized metadata searches are fastfast, , 
reliablereliable, , potentially less uppotentially less up--toto--datedate

•• Metacat replication provides Metacat replication provides best of bothbest of both: : 
centralized (centralized (fastfast, , reliablereliable) search of ) search of 
metadata that is always kept metadata that is always kept upup--toto--datedate
via replicationvia replication



Metacat Replication: Design GoalsMetacat Replication: Design Goals

•• Data must remain consistent on each serverData must remain consistent on each server
–– Metacat uses file locking to maintain consistency Metacat uses file locking to maintain consistency 

among multiple versions of documentsamong multiple versions of documents
•• Every document has a home server where the Every document has a home server where the 

master copy of the document residesmaster copy of the document resides
–– Only a documentOnly a document’’s home server can give a lock to s home server can give a lock to 

another server for that file to be alteredanother server for that file to be altered
•• Allow oneAllow one--way replicationway replication

–– Some Metacat servers may want to share their data Some Metacat servers may want to share their data 
with other Metacat servers but not want to receive with other Metacat servers but not want to receive 
outside data onto their serversoutside data onto their servers



Metacat Hubs and NonMetacat Hubs and Non--HubsHubs

•• A Metacat server that is a nonA Metacat server that is a non--hub can hub can 
onlyonly replicate documents whose home replicate documents whose home 
server is itselfserver is itself

•• A Metacat server that is a hub can A Metacat server that is a hub can 
replicate replicate bothboth its own documents and its own documents and 
documents that were replicated to it from documents that were replicated to it from 
other serversother servers



Two Different Replication MechanismsTwo Different Replication Mechanisms

•• EventEvent--based notificationbased notification
–– Each replication server is notified when a Each replication server is notified when a 

document is inserted, updated, or deleteddocument is inserted, updated, or deleted
•• DeltaDelta--T monitoringT monitoring

–– Checks each replication server on at regular Checks each replication server on at regular 
time intervals, e.g. once every 30 seconds, time intervals, e.g. once every 30 seconds, 
once every 24 hours, or once per weekonce every 24 hours, or once per week



Replication Table: Replication Table: xml_replicationxml_replication
(Think (Think pushpush, not pull), not pull)

serveridserverid serverserver last_checkedlast_checked replirepli
catecate

datareplicatedatareplicate hubhub

11 localhostlocalhost nullnull 00 00 00

22 aaa.xxx.edu/knb/servlet/aaa.xxx.edu/knb/servlet/
replicationreplication

20052005--1010--3030
11:00:0011:00:00

00 00 00

33 bbb.yyy.edubbb.yyy.edu//
Metacat/servlet/Metacat/servlet/
replicationreplication

20052005--1010--3030
11:00:0111:00:01

11 11 00

44 ccc.zzz.edu/knb/servlet/rccc.zzz.edu/knb/servlet/r
eplicationeplication

20052005--1010--3030
11:00:0211:00:02

11 11 11



Metacat Replication Control PanelMetacat Replication Control Panel



Replication Security: Keys and SSLReplication Security: Keys and SSL

•• Replication in six easy steps (for Tomcat standalone)Replication in six easy steps (for Tomcat standalone)

–– Step 1Step 1 Using Using keytoolkeytool, I generate a key in my Java keystore., I generate a key in my Java keystore.

–– Step 2Step 2 Using Using keytoolkeytool, I generate a certificate for the key that I can give , I generate a certificate for the key that I can give 
to you.to you.

–– Step 3Step 3 I modify my Tomcat configuration to activate my SSL port, 8443,I modify my Tomcat configuration to activate my SSL port, 8443,
and tell Tomcat where to find my Java keystoreand tell Tomcat where to find my Java keystore

–– Step 4Step 4 Using Using keytoolkeytool, I import your certificate into my Java keystore. , I import your certificate into my Java keystore. 
(You do the same with my certificate.)(You do the same with my certificate.)

–– Step 5Step 5 I restart Tomcat.I restart Tomcat.

–– Step 6Step 6 I use the Replication Control Panel to add your server to my I use the Replication Control Panel to add your server to my 
replication table. (You do the same in your replication table.)replication table. (You do the same in your replication table.)

Now weNow we’’re replicating!re replicating!
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Metacat HarvesterMetacat Harvester

•• Harvester provides a convenient mechanism Harvester provides a convenient mechanism 
for batch upload of EML documents to for batch upload of EML documents to 
Metacat on a scheduled basis, potentially Metacat on a scheduled basis, potentially 
adding large numbers of documents to the adding large numbers of documents to the 
Metacat repositoryMetacat repository

•• Bundled with Metacat distribution (beginning Bundled with Metacat distribution (beginning 
with Metacat 1.4.0), but using Harvester is with Metacat 1.4.0), but using Harvester is 
optionaloptional



Harvesting to MetacatHarvesting to Metacat

•• ServerServer--side pullside pull
•• Many Many 

documents documents 
from many sitesfrom many sites

HarvesterSite 1

Metacat

Site 2 Site 3

Site 4



Who Should Use Harvester?Who Should Use Harvester?

•• Your EML documents were created with a Your EML documents were created with a 
tool other than tool other than MorphoMorpho

•• Your EML documents are dynamically Your EML documents are dynamically 
generatedgenerated

•• Your EML documents are frequently Your EML documents are frequently 
revised and yourevised and you’’d like them to be d like them to be 
automatically reautomatically re--harvestedharvested



Harvester FeaturesHarvester Features

•• Each site controls its own harvest scheduleEach site controls its own harvest schedule
•• Generates and sends email reports after Generates and sends email reports after 

each harvesteach harvest
•• Logs Harvester operations in Metacat DBLogs Harvester operations in Metacat DB
•• Works with dynamically generated EMLWorks with dynamically generated EML



Harvester DefinitionsHarvester Definitions

•• Harvester AdministratorHarvester Administrator
The individual who installs and The individual who installs and 
manages Harvester (typically the same manages Harvester (typically the same 
person who installs and manages person who installs and manages 
Metacat)Metacat)

•• Harvest SiteHarvest Site
A remote location from which Harvester A remote location from which Harvester 
can retrieve EML documents via HTTP; can retrieve EML documents via HTTP; 
Harvester can retrieve from any number Harvester can retrieve from any number 
of different Harvest Sitesof different Harvest Sites



Harvester Definitions (cont.)Harvester Definitions (cont.)

•• Harvest ListHarvest List
An XML document, composed at a An XML document, composed at a 
Harvest Site, that lists a set of EML Harvest Site, that lists a set of EML 
documents to be harvested from documents to be harvested from 
that sitethat site

•• Site ContactSite Contact
The individual at a Harvest Site who The individual at a Harvest Site who 
prepares the siteprepares the site’’s EML documents s EML documents 
for retrieval, composes a Harvest List, for retrieval, composes a Harvest List, 
and registers the site with Harvesterand registers the site with Harvester



Harvester Architectural OverviewHarvester Architectural Overview
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Harvester AdministrationHarvester Administration

•• Configuring HarvesterConfiguring Harvester
•• Running HarvesterRunning Harvester
•• Reviewing EReviewing E--mail Reports from Harvestermail Reports from Harvester



Configuring Harvester: Settable Properties (in Configuring Harvester: Settable Properties (in 
metacat.propertiesmetacat.properties))

Property and Sample ValueProperty and Sample Value ExplanationExplanation

harvesterAdministratorharvesterAdministrator==
myaddress@unm.edumyaddress@unm.edu

Send email to this address Send email to this address 
after every harvestafter every harvest

smtpServersmtpServer==
somehost.institution.edusomehost.institution.edu

Use this host machine to Use this host machine to 
send emailsend email

delay=1delay=1 Wait 1 hour before starting Wait 1 hour before starting 
the first harvestthe first harvest

period=24period=24 Run a new harvest once Run a new harvest once 
every 24 hoursevery 24 hours

maxHarvestsmaxHarvests=90=90 Stop execution after Stop execution after 
completing 90 harvestscompleting 90 harvests



Two Ways to Run HarvesterTwo Ways to Run Harvester

•• In a terminal windowIn a terminal window
•• As a background process (servlet)As a background process (servlet)



Running Harvester in a Terminal WindowRunning Harvester in a Terminal Window

•• WindowsWindows
runHarvester.batrunHarvester.bat

•• Linux/UnixLinux/Unix
sh sh runHarvester.shrunHarvester.sh

•• Requires the Harvester Administrator to Requires the Harvester Administrator to 
keep a terminal window open keep a terminal window open 
continuously, maintaining a connection to continuously, maintaining a connection to 
the Metacat server machinethe Metacat server machine



Running Harvester as a Background ProcessRunning Harvester as a Background Process

•• Harvester can run as a Tomcat servlet, just Harvester can run as a Tomcat servlet, just 
like Metacat itself doeslike Metacat itself does

•• No need to maintain a connection to the No need to maintain a connection to the 
Metacat server machine in a terminal Metacat server machine in a terminal 
windowwindow



Reviewing EReviewing E--mail Reports from Harvestermail Reports from Harvester

•• After every harvest, Harvester generates After every harvest, Harvester generates 
and sends an email report to the and sends an email report to the 
Harvester Administrator, summarizing the Harvester Administrator, summarizing the 
harvest results at each Harvest Siteharvest results at each Harvest Site

•• Harvester Administrator should review any Harvester Administrator should review any 
reported errors, and work with the Site reported errors, and work with the Site 
Contact to resolve themContact to resolve them



Managing a Harvest SiteManaging a Harvest Site

•• Composing a Harvest ListComposing a Harvest List
•• Registering with HarvesterRegistering with Harvester
•• Reviewing Harvester reports to the Site Reviewing Harvester reports to the Site 

ContactContact



Composing a Harvest ListComposing a Harvest List
Three items are specified for each document in Three items are specified for each document in 

the harvest list:the harvest list:
•• dociddocid (e.g. knb(e.g. knb--lterlter--lno.8.1)lno.8.1)

–– Scope            Scope            knbknb--lterlter--lnolno
–– Identifier        8Identifier        8
–– Revision         1Revision         1

•• documentTypedocumentType
eml://ecoinformatics.org/emleml://ecoinformatics.org/eml--2.0.12.0.1

•• documentURLdocumentURL
–– Any URL that points to the EML documentAny URL that points to the EML document

http://www.lternet.edu/~dcosta/remoteSensing/archivehttp://www.lternet.edu/~dcosta/remoteSensing/archive--lterlter--andand--tmtm--19880723.xml19880723.xml



Composing a Harvest List (cont.)Composing a Harvest List (cont.)
<?xml version="1.0" encoding="UTF<?xml version="1.0" encoding="UTF--8" ?> 8" ?> 
<<hrv:harvestListhrv:harvestList xmlns:hrvxmlns:hrv="="eml://ecoinformatics.org/harvestListeml://ecoinformatics.org/harvestList" >" >

<document><document>
<<dociddocid>>
<scope><scope>knbknb--lterlter--lnolno</scope></scope>
<identifier>8</identifier><identifier>8</identifier>
<revision>1</revision><revision>1</revision>

</</dociddocid>>
<<documentTypedocumentType>eml://ecoinformatics.org/eml>eml://ecoinformatics.org/eml--
2.0.1</2.0.1</documentTypedocumentType>        >        
<<documentURLdocumentURL>>
http://www.lternet.edu/~dcosta/remoteSensing/archivehttp://www.lternet.edu/~dcosta/remoteSensing/archive--lterlter--andand--

tmtm--19880723.xml19880723.xml
</</documentURLdocumentURL>>

</document></document>

</</hrv:harvestListhrv:harvestList> > 

http://www.lternet.edu/~dcosta/remoteSensing/archive-lter-and-tm-19880723.xml
http://www.lternet.edu/~dcosta/remoteSensing/archive-lter-and-tm-19880723.xml


Composing a Harvest List (cont.)Composing a Harvest List (cont.)

•• Harvest List Editor is a tool for composing and editing a HarvesHarvest List Editor is a tool for composing and editing a Harvest t 
List without looking at the underlying XMLList without looking at the underlying XML

•• Harvest List Editor is included in the Metacat distribution, butHarvest List Editor is included in the Metacat distribution, but is is 
also available as a separate, downloadable client toolalso available as a separate, downloadable client tool



Harvester Registration LoginHarvester Registration Login



Harvester RegistrationHarvester Registration



Reviewing Harvester Reports to the Site Reviewing Harvester Reports to the Site 
ContactContact

•• After each harvest at a site, Harvester After each harvest at a site, Harvester 
generates and sends an email report to generates and sends an email report to 
the Site Contact (as specified at Harvester the Site Contact (as specified at Harvester 
Registration)Registration)

•• Site Contact should attempt to resolve Site Contact should attempt to resolve 
reported errorsreported errors



Reviewing Harvester Reports to the Site Reviewing Harvester Reports to the Site 
Contact: Common Sources of ErrorContact: Common Sources of Error

•• documentURLdocumentURL in the Harvest List does not in the Harvest List does not 
match location of the file on diskmatch location of the file on disk

•• URL to the Harvest List that was entered URL to the Harvest List that was entered 
during registration is incorrectduring registration is incorrect

•• Harvest List is not valid XMLHarvest List is not valid XML
•• EML document that Harvester attempted EML document that Harvester attempted 

to upload to Metacat is not valid EMLto upload to Metacat is not valid EML
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