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IntroductionIntroduction

• After a period, fighting for having good digital data, he have
started to detect an increase of interest in data
preservation.

• The reason: Datasets will be reviewed and maintained in
a continuous way and there is a risk of losing the
temporal series that could be crucial to analyze thetemporal series that could be crucial to analyze the
continuous human impact on the planet and to monitor
the effects of the European Union policies.

• Digital data preservation is more challenging than paper
preservation and has been previously considered in
several domains but has been not widely discussed for the
geospatial data and there is no standardized model that
has global acceptance.
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IntroductionIntroduction

• The Institut Cartografic i
Geològic de Catalunya
(ICGC) want to promote a 
protocol for preserving 
digital data that could be 
integrated in their 
production processes.

• First step: Establish a 
digital preservation 
metadata model that 
allows documenting the 
relevant and necessary 
features to ensure the 
durability of the 
information.

• Based on: 
– ISO 19115 Geospatial metadata
– ISO 14721:2012 Reference model 

for an Open Archival Information 
System (OAIS)

– others...

Inspire 2015
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Step 1: Selection of StandardsStep 1: Selection of Standards
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Standards selection (1/2)Standards selection (1/2)

• Standards (and other initiatives) considered:
– Preservation model Open Archival Information System (OAIS)
– PREMIS Data Dictionary for Preservation Metadata
– Archival Metadata Elements for the Preservation of Geospatial

Datasets (GeoMAPP)
– Methodology for the preparation of Documentary Evaluation and

Access Proposals (PAAD)Access Proposals (PAAD)
• Catalan National Commission on Access, Evaluation and Selection of

Documents (CNAATD).
– GI+100: Long term preservation of digital Geographic Information -

16 fundamental principles agreed by National Mapping Agencies
and Archives.

• Precedent
– Long-term Preservation for Spatial Data Infrastructures: a Metadata

Framework and Geo-portal Implementation (D-lib Magazine).
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Standards selection (2/2)Standards selection (2/2)

• Other initiatives checked:
– The documentation of a new ISO / TC 211 initiative on preservation:

ISO 19165 Geographic information – Preservation of digital data and
metadata

• Based on applying the OAIS and that recognizes the need for a package
of geospatial preservation

– Technology Watch Report: Preserving Geospatial Data– Technology Watch Report: Preserving Geospatial Data
– Digital preservation repository of the Library of Catalonia
– Data Model for Managing and Preserving Geospatial Electronic

Records by Center for International Earth Science Information
Network (CIESIN)

– Long Term Preservation of Earth Observation Space Data.
European LTDP Common Guidelines

– … papers in the Journal Of Map Geography Libraries….
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Open Archival Information System Open Archival Information System 
((OAISOAIS))

• It is the reference standard 
in the preservation of digital 
information.

• It is prepared by the 
Consultative Committee for 
Space Data Systems Space Data Systems 
(CCSD) and the International 
Organization for 
Standardization (ISO).

• The reference model (that 
includes the practices) dates 
from June 2012.
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Open Archival Information System Open Archival Information System 
((OAISOAIS))

• It is a conceptual model
– Neither indicates how to 

implement it nor which 
attributes must be considered

• We have taken from it:• We have taken from it:
– The idea of the preservation package

– The classification (the large UML containers) of the 
preservation metadata

– The structure in “collections” and “units” useful for 
geospatial “series”

– We ensured that our model is conformed to the 
reference framework
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PREMISPREMIS Data DictionaryData Dictionary

• Based on the OAIS, PREMIS develops a proposed core set
of preservation metadata applicable to a wide range of
digital preservation contexts (not just geospatial) and with
the support of guidelines and recommendations for the
creation, management and use. It is produced by the
PREMIS Working Group.

• The model defines 5 distinct entities:• The model defines 5 distinct entities:
– Intellectual Entities, Objects, Events, 

Rights and Agents
– The ability to relate them

• We have taken from it the the capacity of relating
resources and properties.
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GeoMAPPGeoMAPP

• Geospatial Multistate Archive and Preservation
Partnership. Archival Metadata Elements for the
Preservation of Geospatial Datasets (21-09-2011)

• Implements a metadata model according to the OAIS
model for geospatial information from the point of view of
American librariesAmerican libraries

• Reaches the level of detail of element and attribute
• It is based on the FGDC metadata standards (does not

incorporate the ISO 19115 model)
• We have taken many details about the preservation

strategy, the value and the justification for
preservation
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Documentary Evaluation and Access Documentary Evaluation and Access 
Proposals (Proposals (PAADPAAD))

• It is a methodology proposed by the Catalan National
Commission on Access, Evaluation and Selection of
Documents (CNAATD) to determine which data is worth to
preserve and the general scheme of access the items it
receives. It includes a form to fill (metadata) and sent itreceives. It includes a form to fill (metadata) and sent it
back to the commission for evaluation

• It does not consider geospatial items diferently
• We have taken the statement and justification of the

value of the data to determine the expiration of the need to
preserve (completing GeoMAPP).
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GI+100: Long term preservation of GI+100: Long term preservation of 
digital Geographic Informationdigital Geographic Information

• Presents 16 principles agreed by the governmental
mapping agencies and archives for the preservation of
digital geographic information.

• Some are very general and others are more applied
• They are focused on geographic information.
• Our model respects these principles and includes details• Our model respects these principles and includes details

such as the need to document the symbolization and to
include a quick look.
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Step 2: Model designStep 2: Model design
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The foundationsThe foundations

• We have chosen the ISO 19115 metadata model as a
starting point.

• In order to communicate better our model, we used UML
model of preservation metadata.
– It is based on the distribution of the ISO/TC 211 UML models

maintained by CSIRO (Simon Cox) in the web.

• The UML model has been extended (in the same file) with• The UML model has been extended (in the same file) with
the preservation concepts, thus maintaining a link with the
ISO19115-1 models.

• Reasons for using the ISO 19115-1 (instead of 19115 base
line)
– Better treatment of identifiers and citations
– It has downward compatibility (it is not much different from the

previous one)
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More citations in ISO19115More citations in ISO19115--11

 class Fig. 20 : Citation and responsible party information

«abstract»
CI_Party

+ name  :CharacterString [0..1]
+ contactInfo  :CI_Contact [0..*]

CI_Responsibility

+ role  :CI_RoleCode
+ extent  :EX_Extent [0..*]

+party 1..*

 class Fig. 20 : Citation and responsible party information

CI_Citation

+ title  :CharacterString
+ alternateTitle  :CharacterString [0..*]
+ date  :CI_Date [0..*]
+ edition  :CharacterString [0..1]
+ editionDate  :DateTime [0..1]
+ identifier  :MD_Identifier [0..*]
+ citedResponsibleParty  :CI_Responsibili ty [0..*]
+ presentationForm  :CI_PresentationFormCode [0..*]
+ series  :CI_Series [0..1]
+ otherCitationDetails  :CharacterString [0..*]
+ ISBN  :CharacterString [0..1]
+ ISSN  :CharacterString [0..1]
+ onlineResource  :CI_OnlineResource [0..*]
+ graphic  :MD_BrowseGraphic [0..*]
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 class Common classes Fig 22

«DataType»
MD_Identifier

+ authori ty  :CI_Citation [0..1]
+ code  :CharacterString
+ codeSpace  :CharacterString [0..1]
+ version  :CharacterString [0..1]
+ description  :CharacterString [0..1]

CI_Indiv idual

+ positionName  :CharacterString [0..1]

constraints

{count (name + positionName) > 0}

CI_Organisation

+ logo  :MD_BrowseGraphic [0..*]

constraints

{count (name + logo) > 0}

+individual

0..*

 class Fig. 5: Metadata on Metadata

MD_Metadata

+ metadataIdentifier  :MD_Identifier [0..1]
+ defaultLocale  :PT_Locale [0..1]
+ parentMetadata  :CI_Citation [0..1]
+ contact  :CI_Responsibi li ty [1..*]
+ dateInfo  :CI_Date [1..*]
+ metadataStandard  :CI_Citation [0..*]
+ metadataProfile  :CI_Citation [0..*]
+ alternativeMetadataReference  :CI_Citation [0..*]
+ otherLocale  :PT_Locale [0..*]
+ metadataLinkage  :CI_OnlineResource [0..*]

 class Provenance information

Lineage information::LI_Lineage

+ statement  :CharacterString [0..1]
+ scope  :MD_Scope [0..1]
+ additionalDocumentation  :CI_Citation [0..*]



Model design rule: Do not reinventModel design rule: Do not reinvent

• If it exists previously in the ISO19115-1 it is adopted
– If possible, we just give recommendations
– Recycling of classes, e.g. DistributionInfo is used to describe the 

ArchivalInfo.
– Drawback: The preservation information is "scattered" into the ISO 19115 

model
• The information is re-centralized in the preservation package part

• Only if it was not in the ISO 19115-1 a new concept and coding is 
proposed
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 class Preservation Metadata

GP_Preserv ationMetadata

Metadata Information::

MD_Metadata

MD_Usage

Value, 

justification and 

strategy::

GP_Usage

Value, justification and strategy::

GP_ValueAndPreservationStrategy

+resourceUsage

0..*

+valueAndStrategy 0..1

Additions & modelAdditions & model

MD_AssociatedResource

Context Information::GP_AssociatedResource

+ relationType  :GP_RelationTypeCode [0..1]OAIS_PackagingInformation

Packaging Information::

GP_PackagingInformation

+ packageIdentifier  :MD_identi fier
- packageType  :GP_PackageType

Lineage information::LI_Lineage

+ statement  :CharacterString [0..1]
+ scope  :MD_Scope [0..1]
+ additionalDocumentation  :CI_Citation [0..*]

Distribution information::

MD_Distribution

+ description  :CharacterString [0..1]

+ preservationStrategyPolicy  :CI_Citation [0..1]
+ nextReview  :CI_PreservationReview [0..1]

constraints

{dueDate:CI_Date:dateType=expiry}

Acces Rights::GP_Acquisition

+ donor  :CI_Responsibility [1..*]
+ acquisitionEvent  :CharacterString [0..1]
+ acquisitionStatus  :CharacterString [0..1]
+ rightsClearanceStatement  :CharacterString [0..1]
+ preservationCopiesAllowed  :Boolean

+distributionInfo 0..*

+resourceLineage 0..* +preservationActions

0..1

+archivalInfo
1..*

+associatedResource
0..*

+adquisition 0..*
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IdentifiersIdentifiers

• Several identifiers must 
coexist, such as:
– Storage ID
– Map Library ID
– Production ID

• According to the 16 

 class Reference Information

Citation and responsible party information::CI_Citation

+ title  :CharacterString

Metadata Information::

MD_Metadata

«abstract»
Identification information::MD_Identification

Common classes::MD_BrowseGraphic

+ fi leName  :CharacterString
+ fi leDescription  :CharacterString [0..1]
+ fi leType  :CharacterString [0..1]
+ imageConstraints  :MD_Constraints [0..*]
+ l inkage  :CI_OnlineResource [0..*]

+graphicOverview 0..*

+identificationInfo
1..*

• According to the 16 
principles, it is also 
important to have a 
QuickLook
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+ title  :CharacterString
+ alternateTitle  :CharacterString [0..*]
+ date  :CI_Date [0..*]
+ edition  :CharacterString [0..1]
+ editionDate  :DateTime [0..1]
+ identifier  :MD_Identifier [0..*]
+ citedResponsibleParty  :CI_Responsibil i ty [0..*]
+ presentationForm  :CI_PresentationFormCode [0..*]
+ series  :CI_Series [0..1]
+ otherCitationDetails  :CharacterString [0..*]
+ ISBN  :CharacterString [0..1]
+ ISSN  :CharacterString [0..1]
+ onlineResource  :CI_OnlineResource [0..*]
+ graphic  :MD_BrowseGraphic [0..*]

«DataType»
Common classes::MD_Identifier

+ authority  :CI_Citation [0..1]
+ code  :CharacterString
+ codeSpace  :CharacterString [0..1]
+ version  :CharacterString [0..1]
+ description  :CharacterString [0..1]

+ citation  :CI_Citation
+ abstract  :CharacterString
+ purpose  :CharacterString [0..1]
+ credit  :CharacterString [0..*]
+ status  :MD_ProgressCode [0..*]
+ pointOfContact  :CI_Responsibil i ty [0..*]
+ spatialRepresentationType  :MD_SpatialRepresentationTypeCode [0..*]
+ spatialResolution  :MD_Resolution [0..*]
+ temporalResolution  :TM_Duration [0..*]
+ topicCategory  :MD_TopicCategoryCode [0..*]
+ extent  :EX_Extent [0..*]
+ additionalDocumentation  :CI_Citation [0..*]
+ processingLevel  :MD_Identifier [0..1]

En l 'esquema general de metadades usem 
CI_Citation a diversos l locs per citar altres 
"documents" o elements que complementen les 
metadades i que, eventualment, formaran part 
del paquet de preservació.
Aquesta CI_Citation "penja" de 
MD_Indentification i, per tant, forma part de la 
descripció de les dades. El terme "identifier" 
contindrà els diferents identificadors que 
tinguem en diferents contextos per a la mateixa 
dada. Així, permet emmagatzemar, per 
exemple, el Dipòsit Legal o l 'índex de Registre 
Cartogràfic.



Technical documentation (1/2)Technical documentation (1/2)

• The NMA (and 
ICGC) produces a 
number of 
documents that 
can be linked and 
preserved (and 

 class Data model and format specifications

Metadata Information::MD_Metadata

+ metadataIdentifier  :MD_Identifier [0..1]
+ defaultLocale  :PT_Locale [0..1]
+ parentMetadata  :CI_Citation [0..1]
+ contact  :CI_Responsibil i ty [1..*]
+ dateInfo  :CI_Date [1..*]
+ metadataStandard  :CI_Citation [0..*]
+ metadataProfi le  :CI_Citation [0..*]
+ alternativeMetadataReference  :CI_Citation [0..*]
+ otherLocale  :PT_Locale [0..*]
+ metadataLinkage  :CI_OnlineResource [0..*]

Les "Especificacions tècniques" són en realitat 
un document de metadades (més tècnic del 
normal) en un  format "textual". Per això 
s'assimila a "alternativeMetadataReference". És 
de tipus  CI_Citation (ISO19115-1) i permet 
incloure la identificació del document. Entre 
les propietats que es poden indicar destaquem:
* un 'onlineResource' que és el link cap al 
document d'especificacions
* 'edition' que permet documentar la revisió del 
document
* 'editionDate' que permet documentar la data 
d'edició
* 'ti tle' pel títol del document d'especificacions
Noteu que la "versió" és la versió de les DADES 
i va en un altre l loc.
...
Donat que l'element suporta 0..*, una nova 
revisió del model es pot afegir a la pre-existent.

«abstract»
Identification information::

MD_Identification

Preserv ation::

GP_Preserv ationMetadata

+identificationInfo 1..*

preserved (and 
eventually 
packaged)
– Technical 

specifications
– Data models
– Distribution formats
– …
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Application schema information::

MD_ApplicationSchemaInformation

+ name  :CI_Citation
+ schemaLanguage  :CharacterString
+ constraintLanguage  :CharacterString
+ schemaAscii  :CharacterString [0..1]
+ graphicsFile  :CI_OnlineResource [0..1]
+ softwareDevelopmentFile  :CI_OnlineResource [0..1]
+ softwareDevelopmentFileFormat  :CharacterString [0..1]

'name' és de tipus CI_Citation (ISO19115-1) i 
permet incloure la identificació del document 
que recull el diccionari de dades. Entre els 
propietats que es poden indicar destaquem:
* un 'onlineResource' que és el l ink cap al 
document d'especifications
* 'edition' que permet documentar la revisió del
document.
* 'editionDate' que permet documentar la data 
d'edició.
* 'ti tle' pel títol del document del diccionari
Donat que la classe 
ApplicationSchemaInformation suporta 0..*, 
una nova revisió del model es pot afegir a la 
pre.existent.

Distribution information::MD_Format

+ formatSpecificationCitation  :CI_Citation
+ amendmentNumber  :CharacterString [0..1]
+ fileDecompressionTechnique  :CharacterString [0..1]
+ medium  :MD_Medium [0..*]

GP_Format

+ formatSpecificationParticularities  :CI_Citation [0..*]

'formatSpecificationParticularities' conté una citació a les 
especifications de format particulars del producte (Donat que 
suporta 0..*, una nova revisió del document d'especificacions 
es pot afegir a la pre.existent) mentre que 
'formatSpecificationCitation' conté una citació a la descripció 
general del format (p.ex el document que descriu el format 
Shape a la web d'ESRI).
Es fa servir un MD_Format per a cada format de distribució 
(p.ex DGN, SHP...).

+resourceFormat 0..*

+applicationSchemaInfo 0..*



Technical documentation (2/2)Technical documentation (2/2)
 class Provenance information

Lineage information::LI_Lineage

+ statement  :CharacterString [0..1]
+ scope  :MD_Scope [0..1]
+ additionalDocumentation  :CI_Citation [0..*]

El Manual de processos de la ISO 9001 és 
en realitat un document descriptiu del 
l l inatge de les dades (més tècnic del 
normal). Per això es pot adjuntar com a 
"additionalDocumentation". És de tipus  
CI_Citation (ISO19115-1) i permet incloure 
la identificació del document. Entre les 
propietats que es poden indicar destaquem:
* un 'onlineResource' que és el l ink cap al 
document descriptiu
* 'edition' que permet documentar la versió 
del document
* 'editionDate' que permet documentar la 
data del document
* 'ti tle' pel títol del manual de processos
...

Metadata Information::MD_Metadata

+resourceLineage 0..*
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constraints

{"source" role is mandatory if LI_Lineage.statement and "processStep" role are not documented}
{"processStep" role is mandatory if LI_Lineage.statement and "source" role are not documented}

Donat que l 'element suporta 0..*, una nova 
revisió del model es pot afegir a la pre-
existent.

Lineage information::LI_ProcessStep

+ description  :CharacterString
+ rationale  :CharacterString [0..1]
+ stepDateTime  :TM_Primitive [0..1]
+ processor  :CI_Responsibil i ty [0..*]
+ reference  :CI_Citation [0..*]
+ scope  :MD_Scope [0..1]

Lineage information::LI_Source

+ description  :CharacterString [0..1]
+ sourceSpatialResolution  :MD_Resolution [0..1]
+ sourceReferenceSystem  :MD_ReferenceSystem [0..1]
+ sourceCitation  :CI_Citation [0..1]
+ sourceMetadata  :CI_Citation [0..*]
+ scope  :MD_Scope [0..1]

+source

0..*

+sourceStep

0..*

+source 0..*+processStep 0..*



Preservation actionsPreservation actions

• Preservation actions 
are incorporated after 
cataloging and 
therefore they are 
separated from the 
production lineage

 class Provenance information

Lineage information::LI_Lineage

+ statement  :CharacterString [0..1]
+ scope  :MD_Scope [0..1]
+ additionalDocumentation  :CI_Citation [0..*]

constraints

Metadata Information::MD_Metadata
Preserv ation::

GP_Preserv ationMetadata

+preservationActions0..1+resourceLineage 0..*

production lineage
– they have the same 

structure
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constraints

{"source" role is mandatory if LI_Lineage.statement and "processStep" role are not documented}
{"processStep" role is mandatory if LI_Lineage.statement and "source" role are not documented}

Lineage information::LI_ProcessStep

+ description  :CharacterString
+ rationale  :CharacterString [0..1]
+ stepDateTime  :TM_Primitive [0..1]
+ processor  :CI_Responsibil ity [0..*]
+ reference  :CI_Citation [0..*]
+ scope  :MD_Scope [0..1]

Lineage information::LI_Source

+ description  :CharacterString [0..1]
+ sourceSpatialResolution  :MD_Resolution [0..1]
+ sourceReferenceSystem  :MD_ReferenceSystem [0..1]
+ sourceCitation  :CI_Citation [0..1]
+ sourceMetadata  :CI_Citation [0..*]
+ scope  :MD_Scope [0..1]

+source

0..*

+sourceStep

0..*

+source 0..*+processStep 0..*



Package InformationPackage Information

• Based on the 
OAIS, archival 
and 
distribution 
packages are 

 class Archiv al Packaging Information

Distribution information::

MD_Distribution

+ description  :CharacterString [0..1]

OAIS_PackagingInformation

GP_PackagingInformation

+ packageIdentifier  :MD_identifier
- packageType  :GP_PackageType

Distribution information::MD_Distributor

+ distributorContact  :CI_Responsibil i ty

GP_Archiv e

constraints

{{role: CI_RoleCode=custodian}}

Preserv ation::

GP_Preserv ationMetadata

Metadata Information::

MD_Metadata

La data d'expiració del 
paquet es troba a 
GP_remove dins de 
GP_ValueAndPreserva
tionStrategy

«CodeList»
GP_PackageType

+ master
+ derivate

+archivalInfo 1..*

+distributor 0..*

+distributionInfo 0..*

packages are 
incorporated

• Based on the 
GeoMAPP, the 
derived 
formats are 
incorporated
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Distribution information::

MD_DigitalTransferOptions

+ unitsOfDistribution  :CharacterString [0..1]
+ transferSize  :Real [0..1]
+ onLine  :CI_OnlineResource [0..*]
+ offLine  :MD_Medium [0..*]
+ transferFrequency  :TM_PeriodDuration [0..1]
+ distributionFormat  :MD_Format [0..*]

GP_PackageElement

+ name  :CharacterString
+ format  :MD_Format [0..1]
+ size  :Real [0..1]
+ type  :GP_PackageElementTypeCode [0..1]
+ disseminationConstraints  :MD_RestrictionCode [0..*]
+ onLine  :CI_OnlineResource [0..1]
+ offLine  :MD_Medium [0..1]

constraints

{count(online+offl ine)<2}

notes
Use onLine and offLine when this packageElement is 

stored in another package of a collection.

Distribution information::MD_Format

+ formatSpecificationCitation  :CI_Citation
+ amendmentNumber  :CharacterString [0..1]
+ fi leDecompressionTechnique  :CharacterString [0..1]
+ medium  :MD_Medium [0..*]

Aquesta aproximació permet especificar dos 
paquets: el paquet de distrisbució (que penja 
directament de MD_Metadata a través de 
distributionInfo) i el paquet d'arxiu (que penja de 
GP_PreservationMetadata a través de 
archivalInfo).

+ derivate
+ masterCopy
+ derivateCopy

És possible tenir un 
packet de preservació 
sense elements interns. 
P.ex. un packet de 
types "derivate" en 
format PDF 

+packageElement 0..* +transferOptions 0..*

+distributionFormat 0..*



Context informationContext information

• Relates the 
resource with 
other 
resources

• The OAIS 
presents this 

 class Context Information

«abstract»
Identification information::

MD_Identification

Metadata Information::

MD_Metadata

Preservation::

GP_PreservationMetadata

+identi ficationInfo 1..*

+associatedResource 0..*

presents this 
concept and 
PREMIS 
describes it in 
detail
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Identification information::

MD_AssociatedResource

+ name  :CI_Citation [0..1]
+ associationType  :DS_AssociationTypeCode
+ initiativeType  :DS_InitiativeTypeCode [0..1]
+ metadataReference  :CI_Citation [0..1]

constraints

{count of (name + metadataReference) > 0}

Lineage information::LI_ProcessStep

+ description  :CharacterString
+ rationale  :CharacterString [0..1]
+ stepDateTime  :TM_Primitive [0..1]
+ processor  :CI_Responsibil ity [0..*]
+ reference  :CI_Citation [0..*]
+ scope  :MD_Scope [0..1]

GP_AssociatedResource

+ relationType  :GP_RelationTypeCode [0..1]

«CodeList»
Identification information::

DS_AssociationTypeCode

+ crossReference
+ largerWorkCitation
+ partOfSeamlessDatabase
+ stereoMate
+ isComposedOf
+ col lectiveTitle
+ series
+ dependency
+ revisionOf

«CodeList»
GP_RelationTypeCode

+ hasSibl ing
+ isPartOf
+ hasPart
+ isSourceOf
+ hasSource

The use of hasSource is not 
recommended. Please use 
resourceLineage instead.

+associatedResource 0..*

+associationProcess 0..*



Value, justification and strategyValue, justification and strategy

• We register the decision, the 
revision and the removal

 class Value, justification and strategy

MD_Metadata

Preserv ation::

GP_PreservationMetadata

GP_ValueAndPreservationStrategy

+ preservationStrategyPolicy  :CI_Citation [0..1]
+ nextReview  :CI_PreservationReview [0..1]

constraints

{dueDate:CI_Date:dateType=expiry}

GP_Preserv ationDecision

+ responsibil i ty  :CI_Responsibi li ty [0..1]
+ date  :CI_Date
+ retentionDocument  :CI_Citation
+ gathering  :MD_MaintenanceInformation [0..*]

+preservationDecision

0..*

+remove

+valueAndStrategy

0..1
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GP_InformationValue

+ type  :GP_InformationValueTypeCode [0..1]
+ comments  :CharacterString [0..1]
+ dueDate  :CI_Date [0..1]

constraints

{dueDate:CI_Date:dateType=expiry}

«CodeList»
GP_InformationValueTypeCode

+ administrativeValue
+ legalAndFiscalValue
+ evidentiaryValue
+ researchValue
+ informativeAndHistoricalValue

«CodeList»
GP_JustificationValueTypeCode

+ unique
+ important
+ testimonial

GP_JustificationValue

+ justi fication  :CharacterString
+ justi ficationType  :GP_JustificationValueTypeCode [0..1]

Identification information::MD_Usage

+ specificUsage  :CharacterString
+ usageDateTime  :TM_Primitive [0..*]

GP_Usage

GP_Remove

+ dueDate  :CI_Date
+ removed  :Boolean [0..1]
+ removalAuthority  :CI_Responsibi li ty

GP_Preserv ationRev iew

+ date  :CI_Date
+ reason  :CharacterString [0..1]
+ outcome  :CharacterString [0..1]
+ resposibil ity  :CI_Responsibi li ty [0..1]

+justi fication 0..*

+resourceUsage0..*

+informationValue 0..*

+remove
+review0..*



Value, justification and strategyValue, justification and strategy

• We include the intensity of use of the
associated Geoservices

GP_InformationValueTypeCode

+ administrativeValue
+ legalAndFiscalValue
+ evidentiaryValue
+ researchValue
+ informativeAndHistoricalValue

«CodeList»
GP_JustificationValueTypeCode

+ unique
+ important
+ testimonial

+ justification  :CharacterString
+ justificationType  :GP_JustificationValueTypeCode [0..1]

Identification information::MD_Usage

+ specificUsage  :CharacterString
+ usageDateTime  :TM_Primitive [0..*]
+ userDeterminedLimitations  :CharacterString [0..1]
+ userContactInfo  :CI_Responsibili ty [0..*]
+ response  :CharacterString [0..*]

GP_Usage

+service

+resourceUsage0..*
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+ response  :CharacterString [0..*]
+ additionalDocumentation  :CI_Citation [0..*]
+ identifiedIssues  :CI_Citation [0..1]

MD_Identification

Serv ice metadata information::SV_Serv iceIdentification

+ serviceType  :GenericName
+ serviceTypeVersion  :CharacterString [0..*]
+ accessProperties  :MD_StandardOrderProcess [0..1]
+ couplingType  :SV_CouplingType [0..1]
+ coupledResource  :SV_CoupledResource [0..*]
+ operatedDataset  :CI_Citation [0..*]
+ profi le  :CI_Citation [0..*]
+ serviceStandard  :CI_Citation [0..*]

GP_Serv iceIdentification

GP_Serv iceUsageMetrics

Data quality::DQ_Element

+ standaloneQualityReportDetails  :CharacterString [0..1]

+service

+usageMetrics 1..*



Redundancy and consistencyRedundancy and consistency

• Our work did not include these aspects to 
consider them covered by the IT 
department.

 class Fixity information

Les qüestions relatives 
a la verificació i 
autentificació de les 
dades no es tracten en 
aquest model perquè 
es considera que 
l 'ICGC ja vetlla per 
aquests temes des del 
servei d'Informàtica.
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The The OAISOAIS context and the context and the 
seriesseries

 class Archiv al Information Package

Archival Information Package::

OAIS_ArchivalInformationPackage

«abstract»
Archival Information Package::

OAIS_PackageDescription

«abstract»
Archival Information Package::

OAIS_PackagingInformation

Archiv al 

Information 

Package::

OAIS_AccessAid

+delimitedBy+identifies+derivedFrom+describedBy

1..*

0..*

• Both the OAIS and the ISO 19115 include
the concepts of cartographic series and
granularity
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MD_Distribution

Archiv al Packaging Information::

GP_PackagingInformation

Archival Information Package::

OAIS_ArchivalInformationCollection

Archival Information Package::

OAIS_ArchivalInformationUnit GP_Preserv ationMetadata

Metadata Information::

MD_Metadata

DS_Resource

Metadata 

application 

information::

DS_DataSet

DS_Aggregate

Metadata 

application 

information::

DS_Series

1..*0..*

+containedIn

+packagingInformation

1..*

+containedIn

+composedOf

0..*

+partOf
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Step 3: Going into practiceStep 3: Going into practice
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Diagram of the processDiagram of the process

Shape
Change

ISO UML UML 
preservació

Preservation 
XMLSchemas 
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Schemas
ISO 19115-1

ISO 19115
example

ISO 19115-1
example

115 ���� 115-1
Preservation

example
���� HTML

Preservation
HTML



Transformation of the model to Transformation of the model to XSDXSD

• If the UML is generated following certain rules, it is possible
to make an "automatic” transformation.

• Program developed by the company of Clemens Portele
and that has been used to generate
– The XSD of the INSPIRE model GML
– The XSD of the ISO 191115-1 (that will be called 19115-3)
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– The XSD of the ISO 191115-1 (that will be called 19115-3)



How to start with ISO 19115How to start with ISO 19115--11

• Thanks to the relationship with Ted Habermann (current
Chair of the XML group of TC211) we obtained:
– Access to the draft of the XSD schemas of the 19115-3

• It has a modular design that requires the definition of many different
interrelated namespaces

– Access to an XSL that allows the automatic transformation of XML
document s from 19115 (19139) to 19115-1 (19115-3)
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document s from 19115 (19139) to 19115-1 (19115-3)

• We created a new namespace "gpm" (Geospatial
preservation metadata) with the provisional large name
http: // www.opengis.uab.cat/preservation



XML document: preservation partsXML document: preservation parts
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IdentifiersIdentifiers
 class Reference Information

Citation and responsible party information::CI_Citation

Metadata Information::

MD_Metadata

«abstract»
Identification information::MD_Identification

Common classes::MD_BrowseGraphic

+ fileName  :CharacterString
+ fileDescription  :CharacterString [0..1]
+ fileType  :CharacterString [0..1]
+ imageConstraints  :MD_Constraints [0..*]
+ linkage  :CI_OnlineResource [0..*]

+graphicOverview 0..*

+identificationInfo
1..*

Copyright © 2015 Open Geospatial Consortium

Citation and responsible party information::CI_Citation

+ title  :CharacterString
+ alternateTitle  :CharacterString [0..*]
+ date  :CI_Date [0..*]
+ edition  :CharacterString [0..1]
+ editionDate  :DateTime [0..1]
+ identifier  :MD_Identifier [0..*]
+ ci tedResponsibleParty  :CI_Responsibili ty [0..*]
+ presentationForm  :CI_PresentationFormCode [0..*]
+ series  :CI_Series [0..1]
+ otherCitationDetails  :CharacterString [0..*]
+ ISBN  :CharacterString [0..1]
+ ISSN  :CharacterString [0..1]
+ onlineResource  :CI_OnlineResource [0..*]
+ graphic  :MD_BrowseGraphic [0..*]

«DataType»
Common classes::MD_Identifier

+ authori ty  :CI_Citation [0..1]
+ code  :CharacterString
+ codeSpace  :CharacterString [0..1]
+ version  :CharacterString [0..1]
+ description  :CharacterString [0..1]

Identification information::MD_Identification

+ ci tation  :CI_Citation
+ abstract  :CharacterString
+ purpose  :CharacterString [0..1]
+ credit  :CharacterString [0..*]
+ status  :MD_ProgressCode [0..*]
+ pointOfContact  :CI_Responsibility [0..*]
+ spatialRepresentationType  :MD_SpatialRepresentationTypeCode [0..*]
+ spatialResolution  :MD_Resolution [0..*]
+ temporalResolution  :TM_Duration [0..*]
+ topicCategory  :MD_TopicCategoryCode [0..*]
+ extent  :EX_Extent [0..*]
+ additionalDocumentation  :CI_Citation [0..*]
+ processingLevel  :MD_Identifier [0..1]

En l'esquema general de metadades usem 
CI_Citation a diversos llocs per citar al tres 
"documents" o elements que complementen les 
metadades i que, eventualment, formaran part 
del paquet de preservació.
Aquesta CI_Citation "penja" de 
MD_Indenti fication i , per tant, forma part de la 
descripció de les dades. El terme "identifier" 
contindrà els di ferents identi ficadors que 
tinguem en diferents contextos per a la mateixa 
dada. Així, permet emmagatzemar, per 
exemple, el Dipòsit Legal o l'índex de Registre 
Cartogràfic.

Reference information
Identifier: GPM_of5mv60sd0f279110s1r100ca5
Description: storage code
Responsible organization: IT department
Responsible person: J. Fuentes
Position: Head of the IT department
Phone: +34935671500



 class Data model and format specifications

Metadata Information::MD_Metadata

+ metadataIdentifier  :MD_Identifier [0..1]
+ defaultLocale  :PT_Locale [0..1]
+ parentMetadata  :CI_Citation [0..1]
+ contact  :CI_Responsibi l ity [1..*]
+ dateInfo  :CI_Date [1..*]
+ metadataStandard  :CI_Citation [0..*]
+ metadataProfi le  :CI_Citation [0..*]
+ alternativeMetadataReference  :CI_Citation [0..*]
+ otherLocale  :PT_Locale [0..*]
+ metadataLinkage  :CI_OnlineResource [0..*]

Les "Especificacions tècniques" són en realitat 
un document de metadades (més tècnic del 
normal) en un  format "textual". Per això 
s'assimila a "alternativeMetadataReference". És 
de tipus  CI_Citation (ISO19115-1) i  permet 
incloure la identificació del document. Entre 
les propietats que es poden indicar destaquem:
* un 'onlineResource' que és el l ink cap al 
document d'especificacions
* 'edition' que permet documentar la revisió del 
document
* 'editionDate' que permet documentar la data 
d'edició
* 'ti tle' pel títol del document d'especificacions
Noteu que la "versió" és la versió de les DADES 
i va en un altre l loc.
...
Donat que l'element suporta 0..*, una nova 
revisió del model es pot afegir a la pre-existent.

«abstract»
Identification information::

MD_Identification

Preservation::

GP_PreservationMetadata

+identificationInfo 1..*

Technical documentationTechnical documentation

Attached documentation

Application schema information::

MD_ApplicationSchemaInformation

+ name  :CI_Citation
+ schemaLanguage  :CharacterString
+ constraintLanguage  :CharacterString
+ schemaAscii  :CharacterString [0..1]
+ graphicsFile  :CI_OnlineResource [0..1]
+ softwareDevelopmentFile  :CI_OnlineResource [0..1]
+ softwareDevelopmentFileFormat  :CharacterString [0..1]

'name' és de tipus CI_Citation (ISO19115-1) i 
permet incloure la identificació del document 
que recull el diccionari de dades. Entre els 
propietats que es poden indicar destaquem:
* un 'onlineResource' que és el link cap al 
document d'especifications
* 'edition' que permet documentar la revisió del
document.
* 'editionDate' que permet documentar la data 
d'edició.
* 'title' pel títol del document del diccionari
Donat que la classe 
ApplicationSchemaInformation suporta 0..*, 
una nova revisió del model es pot afegir a la 
pre.existent.

Distribution information::MD_Format

+ formatSpecificationCitation  :CI_Citation
+ amendmentNumber  :CharacterString [0..1]
+ fi leDecompressionTechnique  :CharacterString [0..1]
+ medium  :MD_Medium [0..*]

GP_Format

+ formatSpecificationParticularities  :CI_Citation [0..*]

'formatSpecificationParticularities' conté una citació a les 
especifications de format particulars del producte (Donat que 
suporta 0..*, una nova revisió del document d'especificacions 
es pot afegir a la pre.existent) mentre que 
'formatSpecificationCitation' conté una citació a la descripció 
general del format (p.ex el document que descriu el format 
Shape a la web d'ESRI).
Es fa servir un MD_Format per a cada format de distribució 
(p.ex DGN, SHP...).

+resourceFormat 0..*

+applicationSchemaInfo 0..*
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Attached documentation
Title: TECHNICAL SPECIFICATIONS for the Ortofoto de Catalunya 1:5000 (OF-5M) v6.1
Date: 2012-12-31T00:00:00
Data type: revision 1.0
Edition: 6.1
Related organization: Institut Cartogràfic de Catalunya
Role: creator

Title: MrSID FORMAT SPECIFICATIONS for the Ortofoto de Catalunya 1:5000 (OF-5M) v6.1
Date: 2011-06-30T00:00:00
Data type: revision 1
Edition: Format implementation 1
Related organization: Institut Cartogràfic de Catalunya
Role: creator



Packed informationPacked information

 class Archiv al Packaging Information

OAIS_PackagingInformation

GP_PackagingInformation

+ packageIdentifier  :MD_identifier
+ dueDate  :CI_Date

constraints

Distribution information::MD_Distributor

+ distributorContact  :CI_Responsibi li ty

La dueDate de GP_InformationValue fa referència al 
termini de finali tzació de cada tipus de valor assignat a la 
informació (administratiu, legal i fiscal o informatiu i 
històric). Hi pot haver, doncs, 3 tipus de dates que poden 
ser desconegudes o no indicades.
La dueDate de GP_ArchivalPackage fa referència a la 
data de finali tzació del període de conservació de les 
dades o del paquet de preservació. És obligatòria i és la 
que dictarà la data d'eliminació del paquet en l'arxiu.

MD_Metadata

Preserv ation::

GP_PreservationMetadata

+archivalInfo 1..*

+distributor 0..*

Package information
Package identifier: GPM_of5mv60sd0f279110s1r100ca5
Responsible organization for the identification: ICGC-Map Library
Responsible person for the identifcation: Carme Montaner
Position: Head of the Map Library
Contact phone: +34935671500

Description: This is the preservation package for the orthophoto
of5mv60sd0f279110s1r100ca5

Responsible person for the preservation: J. Fuentes
Position: Head of the IT department
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Distribution information::

MD_Distribution

+ description  :CharacterString [0..1]

Distribution information::

MD_DigitalTransferOptions

+ unitsOfDistribution  :CharacterString [0..1]
+ transferSize  :Real [0..1]
+ onLine  :CI_OnlineResource [0..*]
+ offLine  :MD_Medium [0..*]
+ transferFrequency  :TM_PeriodDuration [0..1]
+ distributionFormat  :MD_Format [0..*]

GP_PackageElement

+ name  :CharacterString
+ format  :MD_Format [0..1]
+ size  :Real [0..1]
+ type  :GP_PackageElementTypeCode [0..1]
+ disseminationConstraints  :MD_RestrictionCode [0..*]
+ onLine  :CI_OnlineResource [0..1]
+ offLine  :MD_Medium [0..1]

constraints

{count(online+offline)<2}

notes
Use onLine and offLine when this packageElement is 

stored in another package of a col lection.

constraints

{CI_Date:dateType=expiry}

Distribution information::MD_Format

+ formatSpecificationCitation  :CI_Citation
+ amendmentNumber  :CharacterString [0..1]
+ fi leDecompressionTechnique  :CharacterString [0..1]
+ medium  :MD_Medium [0..*]

GP_Archive

constraints

{{role: CI_RoleCode=custodian}}
+packageElement 1..*

+transferOptions 0..*

+distributionFormat 0..*

Position: Head of the IT department
Role: Storage responsible
Contact phone: +34935671500

Date: 2019-12-31T00:00:00
Data type: Limit for preservation

Storage formats

Package components
File name: of5mv60sd0f279110s1r100ca5.xml
File size: 0.006MB
Information type: metadata
Usage restrictions: Intellectual property rights



Context informationContext information
 class Context Information

«abstract»
Identification information::

MD_Identification

Metadata Information::

MD_Metadata

Preservation::

GP_Preserv ationMetadata

+identificationInfo 1..*

+associatedResource 0..*

Context information
Resource name: Base topogràfica de Catalunya 1:5000 – Full
“Monistrolet” (279110)
Identifier: bt5mv20mm1f279110c1r040
Identifier description: Resource identifier
Association type: Reference
Initiative type: campaign
Metadata document title: Metadata for the Full “Monistrolet”
(279110)
Metadata document identifier: bt5mv20mm1f279110c1r040ca5
Identifier description:
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Identification information::

MD_AssociatedResource

+ name  :CI_Citation [0..1]
+ associationType  :DS_AssociationTypeCode
+ initiativeType  :DS_InitiativeTypeCode [0..1]
+ metadataReference  :CI_Citation [0..1]

constraints

{count of (name + metadataReference) > 0}

Lineage information::LI_ProcessStep

+ description  :CharacterString
+ rationale  :CharacterString [0..1]
+ stepDateTime  :TM_Primitive [0..1]
+ processor  :CI_Responsibil ity [0..*]
+ reference  :CI_Citation [0..*]
+ scope  :MD_Scope [0..1]

GP_AssociatedResource

+ relationType  :GP_RelationTypeCode [0..1]

«CodeList»
Identification information::

DS_AssociationTypeCode

+ crossReference
+ largerWorkCitation
+ partOfSeamlessDatabase
+ stereoMate
+ isComposedOf
+ collectiveTitle
+ series
+ dependency
+ revisionOf

«CodeList»
GP_RelationTypeCode

+ hasSibling
+ isPartOf
+ hasPart
+ isSourceOf
+ hasSource

The use of hasSource is not 
recommended. Please use 
resourceLineage instead.

+associatedResource 0..*

+associationProcess 0..*

+associatedResourceIdentifier description:



Preservation actionsPreservation actions

 class Prov enance information

Lineage information::LI_Lineage

+ statement  :CharacterString [0..1]
+ scope  :MD_Scope [0..1]
+ additionalDocumentation  :CI_Citation [0..*]

constraints

{"source" role is mandatory if LI_Lineage.statement and "processStep" role are not documented}

Metadata Information::MD_Metadata
Preserv ation::

GP_Preserv ationMetadata

+preservationActions0..1+resourceLineage 0..*

Preservation actions
Action description: File transformed to the new datum ETRS89
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{"source" role is mandatory if LI_Lineage.statement and "processStep" role are not documented}
{"processStep" role is mandatory if LI_Lineage.statement and "source" role are not documented}

Lineage information::LI_ProcessStep

+ description  :CharacterString
+ rationale  :CharacterString [0..1]
+ stepDateTime  :TM_Primitive [0..1]
+ processor  :CI_Responsibi li ty [0..*]
+ reference  :CI_Citation [0..*]
+ scope  :MD_Scope [0..1]

Lineage information::LI_Source

+ description  :CharacterString [0..1]
+ sourceSpatialResolution  :MD_Resolution [0..1]
+ sourceReferenceSystem  :MD_ReferenceSystem [0..1]
+ sourceCitation  :CI_Citation [0..1]
+ sourceMetadata  :CI_Citation [0..*]
+ scope  :MD_Scope [0..1]

+source

0..*

+sourceStep

0..*

+source 0..*+processStep 0..*



Value, justification and useValue, justification and use
 class Value and justification

GP_InformationValue

+ type  :GP_InformationValueTypeCode [0..1]
+ dueDate  :CI_Date
+ comments  :CharacterString [0..1]

constraints

{CI_Date:dateType=expiry}

«CodeList»
GP_InformationValueTypeCode

+ administrativeValue
+ legalAndFiscalValue
+ informativeAndHistoricalValue

«CodeList»
GP_JustificationValueTypeCode

+ unique
+ important
+ testimonial

GP_JustificationValue

Valors de la informació codificats segons la 
secció 5 de la plantilla de proposta d'avaluació 
i  accés documental de la metodologia per a 
l 'elaboració de propostes d'avaluació i accés 
documental de la Comissió Nacional d'Accés, 
Avaluació i Tria Documental de la Generalitat 
de Catalunya.

La dueDate de 
GP_InformationValue fa 
referència al  termini de 
final ització de cada tipus de valor 
assignat a la informació 
(administratiu, legal i fiscal o 
informatiu i  històric). Hi pot haver, 
doncs, 3 tipus de dates que poden 
ser desconegudes o no indicades.
La dueDate de 
GP_ArchivalPackage fa referència 
a la data de finalització del 
període de conservació de les 
dades o del paquet de 
preservació. És obligatòria i és la 
que dictarà la data d'eliminació 
del paquet en l'arxiu.

MD_Metadata

Preserv ation::

GP_Preserv ationMetadata

+informationValue 0..*

+justification 0..*

Value and justification
Value type: administrative
…
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+ testimonial+ justification  :CharacterString
+ justificationType  :GP_JustificationValueTypeCode [0..1]

Identification information::MD_Usage

+ specificUsage  :CharacterString
+ usageDateTime  :TM_Primitive [0..*]
+ userDeterminedLimitations  :CharacterString [0..1]
+ userContactInfo  :CI_Responsibil ity [0..*]
+ response  :CharacterString [0..*]
+ additionalDocumentation  :CI_Citation [0..*]
+ identifiedIssues  :CI_Citation [0..1]

additionalDocumentation 
serveix per citar qualsevol 
publicació o referència a ús 
del conegut de les dades.

GP_Usage

MD_Identi fication

Serv ice metadata information::SV_Serv iceIdentification

+ serviceType  :GenericName
+ serviceTypeVersion  :CharacterString [0..*]
+ accessProperties  :MD_StandardOrderProcess [0..1]
+ couplingType  :SV_CouplingType [0..1]
+ coupledResource  :SV_CoupledResource [0..*]
+ operatedDataset  :CI_Citation [0..*]
+ profile  :CI_Citation [0..*]
+ serviceStandard  :CI_Citation [0..*]

GP_Serv iceIdentification

GP_Serv iceUsageMetrics

Data quality::DQ_Element

+ standaloneQual ityReportDetails  :CharacterString [0..1]

+resourceUsage 0..*

+usageMetrics 1..*

+service



ConclusionsConclusions

• We have defined a model that adopts the ISO19115-1 and
makes minimal extensions to cover data preservation

• The model has been tested with real examples

Since we detect a need for this, we want to...
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• Influence the new preservation ISO 19165 standard and 
group.

• Reinvigorate the Data Preservation group in OGC
• Influence the preservation subgroup of the Catalonia 

Cartographic Roadmap (Pla Cartogràfic de Catalunya)
• Help into the implementation in the ICGC.
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ThanksThanks

Joan Masó (CREAF)
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