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Topics given in program:

What are the various international standards

Comparison of various standards

 advantages & disadvantages

History of development - evolution

What are the technologies required?

Required capacities for data manager

24/03/2009 2



My agenda 

What is metadata?

What is a “standard”?

What does it mean to “use” a standard

Which standards are around which may be 

relevant for the EPPM-project

 Pro’s and cons (Advantages and disadvantages)
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What is metadata.

My approach to metadata

Metadata, generally speaking ....

Metadata, in the EPPM project

•To make the result useful for

Natural gas research & administration

•To make useful output at early stage

•To focus on what is special for petroleum

Who are the stakeholders?
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Metadata (generally speaking….)

Data/Information

(Data resource)

Metadata: Data about the data/information

People can 

• read metadata to see if the box is worth opening/using

• search for  information inside  a lot of boxes by reading the metadata

Computers can 

• store the metadata to make it possible to search for specific information

• use the metadata to be able to connect to the server  where data is stored

• use the metadata to read the data (and use it)



Purpose decide what is “the black box”

Metadata may be made on all levels of details:

A map/report/sample:
Description, Keywords, ownership, contact person

The item structure (ex document format) :
Drawing, text, picture, map, size, weight

The medium:
Magnetic medium, optical medium

The digital file:
Protocol, file format, Header type 

Which  level of metadata is useful for the EPPM



What is a “ standard”

 International standards ( ex ISO, CEN..)

International obligations

National standards/ (ex NS)

regulations/guidelines (often according to ISO)

 Industry standards

Interest groups (ex Energistics, SPE, SEG, API..)

Proprietary “open-” or “restricted standards”                     

(ex MS-OOXML)

Commonly used way of doing things

“best practices”
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What does it mean to “use” a standard

Comply totally 

 Completeness, authorized profiles, 

 Pick elements from the standard specifications

 Some of it (structure, content, format etc)

 Mixed parts from different standards 

(“based on”)
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Metadata Standards 

(What are the various international standards)

 “Data discovery”metadata standard

 Data package metadata standards

 Metadata standards for Data file formats

 Data Models

 Ontology standards

 Other relevant classification systems
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Metadata Standards 

(What are the various international standards)
 “Data discovery”metadata standard

 BGS for Geology, NERC-data discovery service

 GeoNorge incl NPD WMS-metadata for Petroleum

 Data package metadata standards

 ISO 19 115 (geographic information) Ex Inspire

 ISO  15 836  Dublin Core

 ISO 19 139 XML-schema for metadata

 ISO 19 128    WMS

 ISO  19 119  Architecture patterns for Service Interface

 Metadata standards for Data file formats

 Various XML-definitions (WITSML, PRODML etc)

 Various petroleum technical format standards (SEG-Y, UKOOA etc)

 Data Models

 Energistics/POSC, PPDM, 

 Ontology standards ( documented or just implemented)

 W3C: Semantic web

 ISO  15 836  Dublin Core

 ISO 15 926 , OLF/RDL

 NPD fact pages/regulations, DISKOS, CDA, 

 Other relevant classification systems

 WPC/SPE Resource classification system, CCOP  resource classification system
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Comparison of various standards-

advantages & disadvantages

24/03/2009 11



“Data discovery metadata” standard (1):

British Geological Survey (BGS) 

Used for Geoscience

Based on ISO  19115

Describes all datasets held by BGS

Discovery Metadata Database

Internet portal to Metadata Database

24/03/2009 12





List of metadata sets (230 pcs) 

(with links to more detailed metadata)

Click..



More detailed metadata on:
borehole records collections



More detailed metadata on:
borehole records collections



More detailed metadata on:
borehole records collections



Search on keywords (233 keywords)



Comparison of various standards-

advantages & disadvantages

 Data discovery” metadata standard:   BGS

+ IT-solution already exist.

- No access to the real data

! Need good keywords definitions to get useful 

searches

- Not too many (233), but the right ones

! Which data resources to include?

- For which purpose (Everything for everybody?) 

! When can usage start?

+ Make a focused start24/03/2009 19



“Data discovery metadata” standard (2):

GeoNorway: 

 Integrated with NPD WMS-metadata for Petroleum 

 According to the Norwegian Profile of  ISO 19 115

 Metadata file format according to ISO 19 139  

defines Geographic Metadata  XML (gmd) encoding,  which is 

a XML Schema  implementation derived  from  ISO 19115.

 WMS according to ISO 19 128
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Metadata search

Search on keywords

within map, period, 

categories or content
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Results from the metadata search

Title

Abstract

Data Owner

Content

More

informasjon

All

information
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….more information according to portal display



NPD Metadata file according to ISO 19 139

24/03/2009 24



Open the map interface (map client)
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Opens the Map Client
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Choose which data provider
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NPD-map imported into GeoNorge WMS



NPD-map imported into GeoNorge WMS
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Hot-link from Map to Well information
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Integration Metadata – WMS - Ref db

 Each map layer = one dataset = has a metadata title

 Each dataset = on information carrier in reference 

database

 Unique ID for each instance of all information carrier
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Comparison of various standards-

advantages & disadvantages

 GeoNorge Data discovery” metadata standard 

integrated with NPD WMS-metadata for Petroleum

 Integrated with other organizations datasets and 

maps

 Classification of Data Resources compatible with 

Reference database

 Hotlinks from metadata to real data

 Hotlinks between metadata and maps

 Hotlinks between maps and real data
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Inspire

24/03/2009 33



Inspire, Standards used

 The INSPIRE Implementing Rules shall take account 

of relevant, existing international standards and user 

requirements. 

 In the context of metadata for spatial data and spatial 

data services, the standards 

 ISO 19115, 

 ISO 19119, and

 ISO 15836 (Dublin Core) 

have been identified as important standards.
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ISO 15 836 

The Dublin Core Metadata Element Set

 The Dublin Core Metadata Element Set is a 

vocabulary of fifteen properties for use in resource 

description. 

 The fifteen element "Dublin Core" described in this 

standard is part of a larger set of metadata vocabularies 

and technical specifications maintained by the Dublin 

Core Metadata Initiative (DCMI). 
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Dublin core metada
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Subject Based classification

 Controlled vocabulary

 Taxonomies

 Thesaurus

 ISO 2788 Monolingual 

BT, SN, USE, TT, RT

 ISO 5964 Multilingual

 Faceted classification

 Personality - ( ex engineering)

 Matter ( ex  steel)

 Energy ( ex procedure)

 Space ( ex. Thailand)

 Time ( ex 2004)
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Subject Based classification

 Ontology

 Types

 Properties

 Relation ship types

 Topic Map

 A more flexible approach
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Dublin Core  --- more
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http://dublincore.org/


More ......
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Metadata Standards 

(What are the various international standards)
 “Data discovery”metadata standard

 BGS for Geology, NERC-data discovery service

 GeoNorge incl NPD WMS-metadata for Petroleum

 Data package metadata standards

 ISO 19 115  (geographic information) Ex Inspire

 ISO  15 836  Dublin Core

 ISO 19 128 WMS

 ISO 19 139  XML-schema for metadata

 ISO  19 119  Architecture patterns for Service Interface

 Metadata standards for data files

 Various XML-definitions (WITSML, PRODML etc)

 Various petroleum technical format standards (SEG-Y, UKOOA etc)

 Data Models

 Energistics/POSC, PPDM, 

 Ontology standards ( documented or just implemented)

 W3C: Semantic web

 ISO 15 926 , OLF/RDL

 NPD fact pages/regulations, DISKOS, CDA, 

 Other relevant classification systems

 WPC/SPE Resource classification system, CCOP  resource classification system
24/03/2009 41

Metadata for 

datasets at high

level



Metadata standards for data files 
(used in petroleum E&P data management)

 The files are used for moving digital data between 

computers or between application software 

 The files contain the “real data”. The metadata to the files 

inform about the structure and definitions of the various 

data  including how each data element shall be identified.

 These metadata are often not according to “formal 

standards” ( ex. ISO) but they are made/maintained and 

documented by 

 companies

 organizations like SEG, Energistics or PPDM, 

 by government bodies
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Metadata standards for data files
(used in petroleum E&P data management)

 Various petroleum technical format standards 

Binary

 LIS ( Log Information Standard,    Schlumberger) 

 DLIS ( Digital Log Interchange Standard, From API RP66)

 SEG-Y, ( for seismic data, Society of Exploration Geophysicists)

 SEG-D 

 UKOOA-P1 ( Seismic Navigation Format, org.  United Kingdom)

Ascii

 LAS (Log ASCII Standard)  org. Canada

 SPWLA ( Society of Petroleum Well Analysts) org Aberdeen

 XML ( Extendable Mark-up Language)
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Metadata standards for data files
(used in petroleum E&P data management)

 Various XML-definitions  used in petroleum 

 WITSML (Wellsite Information Transfer Mark-up Language)  

 PRODML ( PRODuction xML,) 
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http://www.energistics.org/posc/default.asp?SnID=239249707
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Metadata standards for Data file formats
(used in petroleum E&P data management)

 Image formats

 TIFF ( Tagged Image File Format)

 JPEG ( Joint Photographic Expert Group)

 GIF ( Graphic Interchange Format)

 PNG ( Portable Network Graphic)

 BMP ( Microsoft Windows Bitmap

 Document formats 

 OOXML (Office Open XML, Microsoft)

 PDF or PDF/A (Portable Document Format)

 ODF for documents to be edited. 
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MS-Word (2007) Metadata
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ESRI: ArcCatalog Metadata
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ESRI: ArcCatalog Metadata
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ESRI: ArcCatalog Metadata
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Data models

 EPICENTER   (POSC)

 NPD -SAMBA

 PPDM
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NDR
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Other metadata standards 
(used in petroleum E&P data management)

 Standards on how to organize information

 Naming conventions & definitions

wells 

fields 

seismic surveys 

etc
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Semantic Web Initiatives

 Computers can speak together (structured databases not needed ?)

 Semantic Web

An evolving extension of the World Wide Web in which the 

semantics of information and services on the web is defined, making 

it possible for the web to understand and satisfy the requests of 

people and machines to use the web content

 Ontology

An ontology provides a shared vocabulary, which can be used to 

model a domain – that is, the type of objects and/or concepts that 

exist, and their properties and relations.
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Semantic Web Initiatives

 OLF (Oil companies interest organization, Norway)

 initiative on Petroleum Integrated Operation (Smart Field)

Project  IIP (Integrated Information Platform)

 ISO 15 926 

 is a standard for data integration, sharing, exchange, and 

hand-over between computer systems.

 POSC/CAESAR  RDL 

 Reference Data Library to ISO 15 926 Part 4

24/03/2009 56



RDL ( Reference Data Library for ISO 15 926)
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http://rds.posccaesar.com/apps/rdsclient.html
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Resource classification systems

 What does the number reflect?

 A  discovered resource?

 Recoverable oil or gas?

 Only primary recovery?

Must have some information about the number in the box
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Resource classification systems

 The CCOP Petroleum Resource Classification System

 SPE/WPC/AAPG/SPEE PRMS (SPE PRMS 2007)

 Petroleum Resources Management System

 Norwegian Petroleum Resource Classification System

 Norwegian Petroleum Directorate

 United Nation Framework Classification for Fossil 

Energy and Mineral Reserves and Resources

 UNFC-2009
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The CCOP Petroleum Resource 

Classification System (1999)
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SPE PRMS 2007
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SPE PRMS
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The Norwegian Resource Classification system 
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The total Norwegian Petroleum Resources (2006)
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UNFC-2009
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UNFC-2009
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Joint Oil Data Initiative (JODI)
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Challenge: 

What level metadata in the EPPM-project?

 According to needs

 According to ambitions

 For future extension to online data
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End of presentation..
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Extra  for the discussions
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Arguments (Discussion topics)

 The EPPM project is not an IT-project

 Templates exist already (ex BGS, CCOP-metadata portal)

 Challenge is to put in the right data

What is relevant ( not too much, start in the right end, which search criteria)

Compatible with emerging technology (free text search, metacarta(spacial data 

retreival),semantic web)

 The focus must be on

 Define a short keyword hierarchy that is relevant (classification)

 Use “best practice ontology”

 Harmonize  regional reference databases to allow for future dataflow 

between databases 
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Technical standards bodies

 Society of Exploration Geophysicists (SEG)

 http://seg.org/publications/tech-stand/

 American Petroleum Institute (API)

 Public Petroleum Data Model (PPDM) Assosiation

 Energistics (former POSC)

 POSC/CAESAR
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CCOP Sangis
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CCOP Metadata Project

 CCOP Metadata Project Phase I

 To seek the location database of the information in each country for 

the advanced utilization of geological publications. 

 CCOP countries jointly own and mutually exchange some of these 

information under XML standardization of metadata through the 

internet 

 To introduce the distributed system of the metadata clearinghouse 

for the information

 CCOP Metadata Project Phase II

 It is planned to publish the final CCOP Metadata Standard in 2008, 

and to start the development of the CCOP Metadata System 

Software for data collection and data search and retrieval in 2009.
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