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Data Integration Solutio

This presentation is about...

 QOilfield Systems’ experience...

— of building data exchange solutions over eight
years

e ...of using XML...

— eXtensible Markup Language...a language for
encoding documents containing structured
Information

o ...for Mapping E&P Data

— Issues faced when moving between alternative
representations of E&P data
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Data Integration Solutio

e XML 1s a data “Format”

* To define the “Structure” we need to

specify which entities and attributes are
allowed

* Since “vanilla” XML defines only a
“string” data type we need ways of
specifying more complex data
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From our work in E&P data exchange using
XML we advocate...

» adopting an XML standard for an extended
set of data types (e.g. time, coordinate)

 adopting an XML standard for efficiently
specifying bulk data (i.e. data arrays)

 encouraging specialists and organizations
such as POSC to publish schemas to
prevent duplication and drive towards

standards
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« Data Types
» Metadata

e Bulk Data
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SYSTEMS Aggregate Data Types
« Schema
— Schemas allow easy definition of compound
data types
« NDT

— POSC Exchange Format “Named Data Types™
— uses DTD format
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SYSTEMS Example Aggregate Data Type

Data Integration Solutions

<datatype name='"coordinate">
<basetype>real</basetype>
<min Inclusive="1000.0"/>
<max Inclusive="9000.0"/>
</datatype>

<ElementType name="x" type="coordinate"/>
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Data Integration Solutions

Location: A location is a reference to a previously defined coordinate system, an optional reference to
a previously defined vertex, and a list of quantity values. The list order is determined by the order in
which they are listed in the XML file. The dimensionality of the location is determined by the
dimensionality of the coordinate system.

DTD: <!ELEMENT location (coordinateSystem-ref, vertex-ref?,
coordinates) >
<!ELEMENT coordinates (quantity+)>
<!ELEMENT coordinateSystem-ref EMPTY>
<!ATTLIST coordinateSystem-ref refTo IDREF #REQUIRED>
<!ELEMENT vertex-ref EMPTY>
<!ATTLIST vertex-ref refTo IDREF #REQUIRED>

XML Example:
<data value>
<location>
<coordinateSystem-ref refTo="NAD27">
<coordinates>
<quantity uom="dega">30.275993</quantity>
<quantity uom="dega">-98.931124</quantity>
</coordinates>
</location>
</data value>
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Data Integration Solutions

 To avoid rounding errors, floating point
numbers need to be specified in a
notation which maintains the IEEE
format

 Ollfield Systems advocates using an
“exact” attribute encoding the 4-byte
value

<elevation exact="403B8DF'">55.70</elevation>
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» Use Schema rather than DTD
* Augment with a set of NDT’s
 Also provide an exact IEEE float
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Data Integration Solutions

Some Issues:

« How much metadata to include in the
XML?

« How to map class and attribute names into
XML tags and attributes?

« UML, Schemas, DTD's, or what?
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Data Integration Solutions

Example Metadata Issue

<name type="string">UTM31N</name>

<depth array>
<depth type="float">3100.0</depth>
<depth type="£float">3200.0</depth>
<depth type="£float">3300.0</depth>

</depth array>
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Data Integration Solutions

<DAEX DepthValues>
<depth type=“columndef”>
<type type=“type”>float</type>
<name type=“string”>DEPT</name>
<unit type=“string”>M</unit>
</depth>
<values type=“rowdata”>
<row><depth>3100.0</depth></row>
<row><depth>3200.0</depth></row>
<row><depth>3300.0</depth></row>
</values>
</DAEX DepthValues>
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Data Integration Solutions

o Start from a base platform that allows
Ssome generic processing

 Build your models on some agreed
baseline schemas

« Use UML or something better for
documenting your data models

» Generate and publish schemas
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Data Integration Solutions

Some ISSues:
 Readability vs. processing power

« Multi-dimensional generic index vs. the
simple array

« How to represent metadata
» Aiding schema checking
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Data Integration Solutio

« Enable Stylesheet Processing

« Keep it simple - 1D heterogeneous arrays
organised into collections of columns
Including an index column

e Get the metadata into the schema EXCEPT
for array column types.
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Mapping Issues

High level object representations may be
fundamentally different between source
and destination

Low level objects (i.e. data types) may
also use alternative syntax

Bulk data 1s often organized for access
rather than processing

Bulk data 1s mixed with metadata
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Data Integration Solutions
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Data Integration Solutio

« XML 1s NOT a silver bullet

— It helps organize the data but it needs
“structure” to make 1t suitable for data
exchange and to deliver interoperability

* \We need to move towards industry
standards for representing data types and
business objects in XML
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Data Integration Solutions

A data transfer
FINDER

@

w .

OpenWorks
A DAEX




OILFIELD ]
SYSTEMS Transfer detalil

Data Integration Solutions
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Data Integration Solutions

IIknickzmlilaz3.xml - Microsoft Internet Explorer provided by Juno

J File Edit ¥iew Favortes Toolz  Help |

j<:=.=>.9@ Qa m 3 B &
Back Fariand Stop  Refresh  Home Search Fawvortes  Historp M ail Print
| Address [[2] Y\eorhjilnicksmltlss3, smi x| @60 |JLinks B
|=]
<tuml version="1.0" encoding="UTF-8" standalone="no" 7>
l=-- DOCTYPE Li3 universal STSTEN "http:,-’,-’www.Dpendx.com,-’dtdS,-’LAS_universal.dtd" -— |
<l-- date "Thu Nov £3 11:00:35 zooow ==
<l-- host "durin® —-—=
<!-- user "ngc"” -
<l-- Produced by the Dtl Library --=
- =LAS_universals
- «Las_Wells

- =5STRT type="object">
- =LAS_Parameter=
<value type="string">1670.0000</valus>
<units type="string">M</units>
</LAS_Parameters
</STRT=
«<5TOP type="object">
- «<LAS_Parameter>
zvalue type="string">1665.0000</valus>
<units type="string">M</units>
</LAS_Parameters
</STOP=
<STEP type="object"=
- <LAS_Parameter>
<value type="string"=-0.1250</value=
zunits type="string">M=/units>
</LAS_Parameter=
</STEP>
<MULL type="object">
- =LaS_Parameter=
<value type="string">-999.2500</valuex>
</LAS_Parameters
< MULL>
<COMP type="object">
- =LAS_Parameter=
<value type="string">ANY OIL COMPANY LTD.</valug>

AL AT Do mrem b e LI
|@ Done ’_’_ 25| Local intranet

|| SlartI Microsoft PowerPoint - ... ”@ \eorl\jillsnickxmitas. . | B3 Microsaft Ward - test.tat | A nicksml
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Within E&P we can gain the advantages of
XML in our Data Mapping environments
through...

 adopting an XML standard for data types
» adopting an XML standard for bulk data

 encouraging specialists to publish schemas
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At Oilfield Systems we are:

 Building an API to work with E&P XML
standards

 Contributing to E&P XML standards

 Building tools to generate Java, C++, Perl
and C libraries for working with business
level objects from data model definitions
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