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NOTICE 

Permission to use, copy, and distribute this document in any medium for any purpose and without fee or royalty is hereby granted, 
provided that you include the above list of copyright holders and the entire text of this NOTICE. 

We request that authorship attribution be provided in any software, documents, or other items or products that you create pursuant to 
the implementation of the contents of this document, or any portion thereof. 

No right to create modifications or derivatives of OGC documents is granted pursuant to this license. However, if additional 
requirements (as documented in the Copyright FAQ at http://www.opengis.org/legal/ipr_faq.htm) are satisfied, the right to create 
modifications or derivatives is sometimes granted by the OGC to individuals complying with those requirements. 

THIS DOCUMENT IS PROVIDED "AS IS," AND COPYRIGHT HOLDERS MAKE NO REPRESENTATIONS OR 
WARRANTIES, EXPRESS OR IMPLIED, INCLUDING, BUT NOT LIMITED TO, WARRANTIES OF MERCHANTABILITY, 
FITNESS FOR A PARTICULAR PURPOSE, NON-INFRINGEMENT, OR TITLE; THAT THE CONTENTS OF THE 
DOCUMENT ARE SUITABLE FOR ANY PURPOSE; NOR THAT THE IMPLEMENTATION OF SUCH CONTENTS WILL 
NOT INFRINGE ANY THIRD PARTY PATENTS, COPYRIGHTS, TRADEMARKS OR OTHER RIGHTS. 

COPYRIGHT HOLDERS WILL NOT BE LIABLE FOR ANY DIRECT, INDIRECT, SPECIAL OR CONSEQUENTIAL 
DAMAGES ARISING OUT OF ANY USE OF THE DOCUMENT OR THE PERFORMANCE OR IMPLEMENTATION OF THE 
CONTENTS THEREOF. 

The name and trademarks of copyright holders may NOT be used in advertising or publicity pertaining to this document or its contents 
without specific, written prior permission. Title to copyright in this document will at all times remain with copyright holders. 

RESTRICTED RIGHTS LEGEND. Use, duplication, or disclosure by government is subject to restrictions as set forth in subdivision 
(c)(1)(ii) of the Right in Technical Data and Computer Software Clause at DFARS 252.227.7013 

OpenGIS® is a trademark or registered trademark of Open GIS Consortium, Inc. in the United States and in other countries.
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i. Preface

The OASIS ebXML RegRep specifications define a general purpose registry and 
repository capability with a rich feature set. This feature set currently lacks ability to tag 
informatio with spatia-temporal metadata and to discover information based upon spatio-
temporal metadata.

OGC catalog specifications do not provide the range of features offered by  OASIS 
ebXML RegRep specifications, are restricted to the geo community and hence are not 
interoperable with non-geospatial registries

The purpose of this specification is to define an extension to OASIS ebXML RegRep 
supporting publish, discovery and governance of geospatial and related non-geospatial 
information items in order to meet the broader needs of the OGC community.

i. Submitting organizations

The following organizations submitted this Implementation Specification to the Open 
Geospatial Consortium Inc.: 

a) Wellfleet Software

b) CubeWerx

b) 4CT/kZen

c) ERDAS (was IONIC Software s.a.)

iv. Submission contact points

All questions regarding this submission should be directed to the editor or the submitters:

CONTACT COMPANY EMAIL

Farrukh Najmi (Editor) Wellfleet Software farrukh@wellfleetsoftware.com

Panagiotis (Peter) A. Vretanos 
(Editor)

CubeWerx pvretano@cubewerx.com

Jef Vanbockryck 4CT/kZen jef@kzenlabs.com
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v. Revision history

Date Release Author Paragraph modified Description

2009-11-19 0.1.0 Farrukh 
Najmi

All First version of Discussion Paper.

2009-11-25 0.1.1 Farrukh 
Najmi

2.1, 3.1, 3.2, 3.4, 3.5 Added support for spatial queries via 
REST interface, spatial encoding in 
WKT, temporal encoding in ISO 8601, 
server capability discovery, function 
support in OGC Filter

2010-03-31 0.1.2 Farrukh 
Najmi

All • Reformatted document as an 
application profile specification

• Reorganized sections to support 
common clauses followed by 
clauses specific to RegRep 4 
and RegRep 3

vi. Changes to the OGC Abstract Specification

The OGC Abstract Specification does not require changes to accommodate this OGC 

standard.

Page 6 of 32

5

100

101

102
103

mailto:Frederic.Houbie@erdas.com


OGC 09-165r3

Foreword

This specification defines an extension profile for the OASIS ebXML RegRep 
specifications for the purpose of adding spatio-temporal capabilities to the OASIS 
ebXML RegRep specifications. 

This discussion paper has the following broad goals:

● To add spatio-temporal extensions to ebXML RegRep specifications to allow 
them to meet the needs of the geospatial community

● To provide extensions to both version 4.0 and 3.0 of ebXML RegRep 
specifications

This paper builds upon past work done in OGC cat-ebrim SWG. It also depends upon 
several OGC specifications foremost being [GML].
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Introduction

This specification defines spatio-temporal extension profiles for ebXML RegRep 4 and 
ebXML RegRep 3. 

The specification builds upon existing OGC and ISO standards. This specification 
leverages the work of the csw-ebrim specification where applicable.

This remainder of this document is structured as follows:

● Clause 6   specifies the various encodings for spatial data

● Clause 7    specifies the various encodings for temporal data

● Clause 8   specifies the extension profile for ebXML RegRep 4 specifications

● Clause 9   specifies the extension profile for ebXML RegRep 3 specifications

● Appendices – specifies various details (e.g. XML listings of canonical ebRIM 
data) referenced within this document (TBD)

1 Scope

This document describes how ebXML RegRep 4.0 and 3.0 specifications can be extended 
to provide the following spatio-temporal capabilities:

● Publishing of RegistryObjects with spatial attributes using SOAP bindings of 
[ebRS]

● Publishing of RegistryObjects with temporal attributes using SOAP bindings of 
[ebRS]

● Querying of RegistryObjects by spatial attributes using SOAP or REST bindings 
of [ebRS]

● Querying of RegistryObjects by temporal attributes SOAP or REST bindings of 
[ebRS]

● A minimal set of canonical functions that provide spatio-temporal search 
capability to  parameterized queries

The document assumes that all other base features of ebXML RegRep shall be leveraged 
“as is”.

Page 8 of 32

7

115

116
117

118
119
120

121

122

123

124

125
126

127

128
129

130
131

132
133

134
135

136
137

138
139

140
141



OGC 09-165r3
2 Conformance

An implementation compliant with to this specification shall meet the following 
conformance requirements:

● Implemenatation shall conform to Clause 6 Spatial Data Endcoing

● Implemenatation shall conform to Clause 7 Temporal Data Endcoing

● An ebXML RegRep 4 implementation shall conform to Clause 8 Extension 
Profile for ebXML RegRep 4

● An ebXML RegRep 3 implementation shall conform to Clause 9 Extension 
Profile for ebXML RegRep 3

3 Normative References

The following normative documents contain provisions which, through reference in this 
text, constitute provisions of this OGC 09-165r1r3. For dated references, subsequent 
amendments to, or revisions of, any of these publications do not apply. However, parties 
to agreements based on this OGC 09-165r1r3 are encouraged to investigate the possibility 
of applying the most recent editions of the normative documents indicated below. For 
undated references, the latest edition of the normative document referred to applies.

● ebXML Registry Information Model Version   4.0   [ebRIM]  

● ebXML Registry Services and Protocols Version 4.0   [ebRS]  

● ebXML Registry Information Model Version 3.0 [ebRIM3]  

● ebXML Registry Services and Protocols Version 3.0 [ebRS3]  

● OpenGIS Geography Markup Language (GML) Encoding Standard  3.2.1   [GML]  

● OpenGIS Implementation Specification for Geographic information - Simple   
feature access - Part 1: Common architecture 1.2.0 [SFA1]

● OpenGIS Implementation Specification for Geographic information - Simple   
feature access - Part 2: SQL option   1.2.0   [SFA2]  

● GML 3.1.1 simple features profile (1.0.0) [SFP]  

● ISO 19108:2002 Geographic information -- Temporal schema [  ISO  19108  ]  

● ISO 8601:2004 Data elements and interchange formats -- Information interchange   
-- Representation of dates and times [ISO8601]

● CSW-ebRIM Registry Service - Part 1: ebRIM profile of CSW (1.0.1) [CSW1]  

● CSW-ebRIM Registry Service – Part 2: Basic extension package (1.0.1) [CSW2]  
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4 Terms and Definitions

or the purposes of this specification, the definitions specified in Clause 4 of the [OGC 05-
008] OGC OWS Common Implementation Specification shall apply. In addition, the 
following terms and definitions apply:

● server - An ebXML RegRep server that conforms to this specification

● client - A client of an ebXML RegRep server that conforms to this specification

5 Conventions

5.1 Symbols (and abbreviated terms)

Some frequently used abbreviated terms:

API Application Program Interface

ISO International Organization for Standardization

OGC Open Geospatial Consortium (OGC®)

UML Unified Modeling Language

XML eXtended Markup Language

5.2 XML Namespaces Used

This following table lists the namespace prefixes defined and / or referenced by this 
specification. 
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Namespace 

Prefix
Namespace URI Defining Specification

enc http://www.w3.org/2003/05/soap-
encoding

A normative XML Schema 
[XML Schema Part 1], [XML 
Schema Part 2] document for the 
"http://www.w3.org/2003/05/soa
p-encoding" namespace can be 
found at 
http://www.w3.org/2003/05/soap
-encoding.

env http://www.w3.org/2003/05/soap-
envelope

SOAP Version 1.2 Part 1.

A normative XML Schema 
[XML Schema Part 1], [XML 
Schema Part 2] document for the 
"http://www.w3.org/2003/05/soa
p-envelope" namespace can be 
found at 
http://www.w3.org/2003/05/soap
-envelope.

gml http://www.opengis.net/gml/3.2 OpenGIS Geography Markup 
Language (GML) Encoding 
Standard  3.2.1   [GML]  

lcm urn:oasis:names:tc:ebxml-
regrep:xsd:lcm:4.0

ebXML RegRep Services and 
Protocols 4.0 (ebRS)

lcm3 urn:oasis:names:tc:ebxml-
regrep:xsd:lcm:3.0

ebXML RegRep Services and 
Protocols 3.0 (ebRS3)

mime http://schemas.xmlsoap.org/wsdl/mi
me/

WSDL namespace for WSDL 
MIME binding.

query urn:oasis:names:tc:ebxml-
regrep:xsd:query:4.0

ebXML RegRep Services and 
Protocols 4.0 (ebRS)

query3 urn:oasis:names:tc:ebxml-
regrep:xsd:query:3.0

ebXML RegRep Services and 
Protocols 3.0 (ebRS3)

rim urn:oasis:names:tc:ebxml- ebXML RegRep Registry 
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Namespace 

Prefix
Namespace URI Defining Specification

regrep:xsd:rim:4.0 Information Model 4.0 (ebRIM)

rim3 urn:oasis:names:tc:ebxml-
regrep:xsd:rim:3.0

ebXML RegRep Registry 
Information Model 3.0 (ebRIM)

rs urn:oasis:names:tc:ebxml-
regrep:xsd:rs:4.0

ebXML RegRep Services and 
Protocols 4.0 (ebRS)

rs3 urn:oasis:names:tc:ebxml-
regrep:xsd:rs:3.0

ebXML RegRep Services and 
Protocols 3.0 (ebRS)

wrs http://www.opengis.net/cat/wrs/1.0 CSW-ebRIM profile (OGC 07-
110r3)

wsdl http://schemas.xmlsoap.org/wsdl/ WSDL 1.1 namespace defined 
by WSDL 1.1 specification.

xacml urn:oasis:names:tc:xacml:2.0:policy:
schema:os

XACML 2.0 Core: eXtensible 
Access Control Markup 
Language (XACML) Version 
2.0 

xacmlc urn:oasis:names:tc:xacml:2.0:contex
t:schema:os

XACML 2.0 Core: eXtensible 
Access Control Markup 
Language (XACML) Version 
2.0

xlink http://www.w3.org/1999/xlink XML Linking Language 
(XLink) Version 1.1 

xs http://www.w3.org/2001/XMLSche
ma

XML Schema [XML Schema 
Part 1], [XML Schema Part 2] 
specification

xsi "http://www.w3.org/2001/XMLSche
ma-instance

W3C XML Schema 
specification [XML Schema Part 
1], [XML Schema Part 2].

Table 1: Namespaces Used
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5.3 UML Notaion

The diagrams that appear in this standard are presented using the Unified Modeling 
Language (UML) static structure diagram.  The UML notations used in this standard are 
described in the diagram below.

Association between classes

role-1 role-2

Association Name
Class #1 Class #2

Association Cardinality

Class
Only one

Class
Zero or more

Class
Optional (zero or one )

1..*
Class

One or more

n Class Specific number

Aggregation between classes

Aggregate
Class

Component
Class #1

Component
Class #2

Component
Class #n

……….

0..*

0..1

Class Inheritance (subtyping of classes)

Superclass

Subclass #1

…………..

Subclass #2 Subclass #n

Figure 1 — UML notation

6 Spatial Data Encoding

This clause defines the various encoding schemes a server shall support for representing 
spatial data.

6.1 Spatial Data GML Encoding

The following requirements  are defined for representing spatial data using GML 
encoding:

● A client shall publish spatial data to the server using GML encoding such that the 
GML element is contained within rim:Slot elements. The details of encoding 
GML elements into rim:Slot elements is described later in this specification for 
each supported version of ebXML RegRep specification

● Spatial data using GML encoding shall be represented as elements within the 
gml:AbstractGeometry substitution group as defined by [GML]
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● A server shall support the gml:Point, gml:LineString, gml:Curve, gml:Polygon, 

gml:Surface, gml:MultiPoint, gml:MultiCurve, gml:MultiSurface and 
gml:Geometry with the same restrictions as defined in table 6 of [SFP]

● A server may support any other elements within the gml:AbstractGeometry 
substitution group for representing spatial data

6.2 Spatial Data WKT Encoding

The following requirements  are defined for representing spatial data using WKT 
encoding:

The WKT format is specified in section 7 “Well-known Text Representation for 
Geometry” in [SFA1]. 

● A client should specify spatial values (such as geometry parameter of the 
spatialFilter function) in WKT format when invoking queries to the server. The 
details of encoding WKT geometry in queries is described later in this 
specification for each supported version of ebXML RegRep specification

The following is an example of a polygon in WKT format:

POLYGON((59 22, 78 22,78 38, 59 38, 59 22))

7 Temporal Data Encoding

This clause defines the various encoding schemes a server shall support for representing 
temporal data.

7.1 Temporal Data GML Encoding

The following requirements  are defined for representing temporal data using GML 
encoding:

● A client shall publish temporal data to the server using GML encoding such that 
the  GML element is contained within rim:Slot elements. The details of encoding 
GML elements into rim:Slot elements is described later in this specification for 
each supported version of ebXML RegRep specification

● Temporal data within ebRIM encoding shall be represented as elements within the 
gml:AbstractTimeObject substitution group as defined by [GML]

● A server shall support the gml:TimeInstant and gml:TimePeriod elements for 
representing temporal data

● A server may support any other elements within the gml:AbstractTimeObject 
substitution group for representing temporal data
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7.2 Temporal Data ISO8601 Encoding

The following requirements  are defined for representing temporal data using [ISO8601] 
encoding:

● A  client should specify temporal values (such as timePeriod parameter of the 
temporalFilter function) in [ISO8601] format when invoking queries to the server. 
The details of encoding ISO8601 temporal values in queries is described later in 
this specification for each supported version of ebXML RegRep specification

● When using [ISO8601] representation a time period shall be represented using the 
<starttime>/<endtime> format.

The following is an example of a timePeriod in WKT format:

2007-03-01T13:00:00Z/2008-05-11T15:30:00Z

8 Extension Profile for ebXML RegRep 4 

This clause defines the spatio-temporal extension profile specific to ebXML RegRep 4.

8.1 Encoding Spatio-temporal Data in Slots

GML elements shall be encoded within ebRIM as specialized spatio-temporal Slot 
elements. A RegistryObjectType instance may have any number of  spatio-temporal 
attributes, where each such attribute is represented by a spatio-temporal Slot element.

The following requirements are defined for encoding spatial and temporal GML values 
within a rim:RegistryObject/rim:Slot:

● The Slot/@name attribute of the shall identify the spatio-temporal attribute within 
the RegistryObject

● The Slot/@dataType attribute value shall be reference to a leaf GML DataType 
within the canonical DataType ClassificationScheme extended for GML types as 
defined by clause 8.3 DataTypes by [CSW2]

● The GML element shall be an immediate sub-element of  rim:ValueListItem sub-
element of the Slot where the xsi:type attribute shall be rim:AnyValueType

● The GML element shall be valid according to the XML Schema encoding defined 
by [GML]

● If no srsName is defined anywhere in the GML element then the server shall 
assume a default value of “urn:ogc:def:crs:OGC:2:WGS84”
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The following example shows how a gml:Envelope value is defined as a Slot with name 
geographicBoundingBox and dataType that identifies it as a gml:Envelope

<rim:RegistryObject xsi:type="ExtrinsicObjectType" ...>
  <rim:Slot 
        name="geographicBoundingBox"
        dataType="urn:ogc:def:dataType:ISO-19107:GM_Envelope">
    <rim:ValueList>
      <rim:ValueListItem xsi:type="rim:AnyValueType">
        <gml:Envelope srsName="urn:ogc:def:crs:OGC:2:WGS84">
          <gml:lowerCorner>0 0</gml:lowerCorner>
          <gml:upperCorner>30 30</gml:upperCorner>
        </gml:Envelope>
      </rim:ValueListItem>
    </rim:ValueList>
  </rim:Slot>
  ...
</rim:RegistryObject>

 

8.2 Publishing RegistryObjects With Spatio-Temporal Data

The following requirements are defined for publishing  RegistryObjectType instances 
with spatio-temporal data to the server:

● A server shall support the publishing of RegistryObjectType instances with 
spatio-temporal data encoded as GML elements within spatio-temporal Slots as 
described earlier using the SOAP binding for standard SubmitObjects protocol 
defined by [ebRS]

● A server shall persist such GML data along with the parent RegistryObjectType 
instance and faithfully return it as part of the RegistryObjectType instance when a 
client retrieves the object using the standard Query protcol defined by [ebRS].

8.3 Querying RegistryObjects Using Spatio-temporal Data

This section describes how a client may query a server to discover RegistryObjectType 
instances based upon spatial and temporal filters. 

The [ebRS] specification defines a set of canonical functions, their parameters, their 
semantics and how they may be used within queries and query parameters.

This profile defines several additional canonical functions that shall be supported by a 
server implementing this profile. Table 2 summarizes the functions defined by this 
profile. Subsequent sections specify them in detail.

The canonical functions defined in this section, along with encoding of spatio-temporal 
within spatio-temporal Slots in RegistryObjectType instancess described earlier, together 
enable spatio-temporal search capability in standard [ebRS] queries. 

A client may use these functions within the static part of a query expression or within the 
value of a parameter to a parameterized query. A server shall process the functions 
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according to their behavior as specified in this section. The function processing model is 
specified by [ebRS].

A client shall use the “ogcp:” namespace prefix when using a canonical function defined 
by this profile.

Function Name Semantics

spatialFilter Returns a list of ids of all RegistryObjectType 
instances that match the specified spatial filter criteria

temporalFilter Returns a list of ids of all RegistryObjectType 
instances that match the specified temporal filter 
criteria

Table 2: Canonical Functions Defined By This Profile

8.3.1 Canonical Function:  spatialFilter

This canonical function takes a spatial property name, spatial operator and spatial filter 
geometry as parameter and returns all RegistryObjects that have a spatial property 
matching the specified spatial filter.

8.3.1.1 Parameter Summary

Parameter Description Data 
Type

propertyName The value of this parameter shall match the name attribute 
of a spatial Slot. A value of “*” indicates that the function 
should match any slot that has a geometry value that 
matches the specified filter

string

spatialOperator The value of this parameter shall identify a spatial operator 
for the spatial filter. The value shall be one of the 
following: contains, crosses, disjoint, equals, intersects,  
overlaps, relates, touches, within. These values are based 
upon the spatial relationship routines defined in 7.2.8.1 of 
[SFA2] and have the same semantics

string

geometry The value of this parameter specifies a spatial geometry. 
This value is used as a geometry filter for the spatial search. 
As server shall support the following formats for this 
parameter:

● GML encoding as specified in GML Encoding

● WKT representation as specified in Spatial Data 

string
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WKT Encoding

crs The value of this parameter specifies the Coordinate 
Reference System by its URI. 

● This parameter is optional. A value of null indicates 
that the parameter value is unspecified

● The default value of this parameter is 
“urn:ogc:def:crs:OGC:1.3:CRS84” representing 
EPSG:4326

● The crs value (specified or default) shall be used by 
the server when geometry parameter is in WKT 
format

● The crs value (specified or default) shall be used by 
the server when geometry parameter is in GML 
format and no srsName is specified within the GML 
element

string

delimiter The value of this parameter specifies the delimiter string to 
be used as separator between the tokens representing the ids 
matched by the function

string

template The value of this parameter specifies a template to contain 
each id returned by the function. The template may contain 
one or more occurances of template parameter string “$
{id}” as placeholder for the id of a matched 
RegistryObjectType instance

string

8.3.1.2 Function Semantics

● The server  shall return a string if the query is processed without any exceptions

● The string shall be “ebrs:null” if no RegistryObjectType instance is found to 
match the specified spatial filter using the specified spatial operator

● The string shall consist of RegistryObjectType ids separated by the appropriate 
delimiter character when RegistryObjectType instances are found to match the 
specified spatial filter using the specified spatial operator

The following example shows the use of the spatialFilter function within the parameter of 
the canonical parameterized query FindAssociatedObjects which is defined within 
[ebRS]. The query uses the spatial filter (using WKT format) to get a list of ids of 
Organizations that have a headquarter within a specified gml:Envelope and returns all 
Persons who have an Employee association type with those Organizations.
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<query:QueryRequest ...>
  ...
  <query:Query queryDefinition="urn:oasis:names:tc:ebxml-
regrep:query:FindAssociatedObjects">

    <rim:Slot name="associationType">
      <rim:ValueList>
        <rim:ValueListItem xsi:type="StringValueType" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
          <rim:Value>urn:oasis:names:tc:ebxml-
regrep:AssociationType:AffiliatedWith:EmployeeOf</rim:Value>
        </rim:ValueListItem>
      </rim:ValueList>
    </rim:Slot>

... sourceObjectType=Person omitted for brevity ...

... targetObjectType=Organization omitted for brevity ...

    <rim:Slot name="targetObjectId">
      <rim:ValueList>
        <rim:ValueListItem xsi:type="StringValueType" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
          <rim:Value>
ogcp:spatialFilter(
  “headquarters”, 
  “within”,
  “POLYGON((59 22, 78 22,78 38, 59 38, 59 22))”,
  “urn:ogc:def:crs:OGC:1.3:CRS84”,
  “,”,
  “${id}”
) 
            #@@#
          </rim:Value>
        </rim:ValueListItem>
      </rim:ValueList>
    </rim:Slot>

  </query:Query>
</query:QueryRequest>

The following example shows an ad hoc spatial query using EJBQL query language that 
finds all ExtrinsicObjectType instances (representing for example, land parcels for an 
Organization's headquarters) that touches a bounding box represented as a filter by the 
specified GML envelope:

<query:QueryRequest ...>
  ...
  <query:Query queryDefinition="urn:oasis:names:tc:ebxml-
regrep:query:AdhocQuery">

    <rim:Slot name="queryLanguage">
      <rim:ValueList>
        <rim:ValueListItem xsi:type="StringValueType" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
          <rim:Value>urn:oasis:names:tc:ebxml-
regrep:QueryLanguage:EJBQL</rim:Value>
        </rim:ValueListItem>
      </rim:ValueList>
    </rim:Slot>

    <rim:Slot name="queryExpression">
      <rim:ValueList>
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        <rim:ValueListItem xsi:type="StringValueType" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
          <rim:Value>
#@1

SELECT Object(eo) FROM ExtrinsicObjectType eo WHERE eo.id IN (
@#
ogcp:spatialFilter(
  “headquarters”, 
  “touches”,
  “<gml:Envelope srsName=\"urn:ogc:def:crs:OGC:2:WGS84\">
      <gml:lowerCorner>0 0</gml:lowerCorner>
      <gml:upperCorner>30 30</gml:upperCorner>
   </gml:Envelope>”,
  null,
  “,”,
  “${id}”
)  
#@
)
@#
          </rim:Value>
        </rim:ValueListItem>
      </rim:ValueList>
    </rim:Slot>

  </query:Query>
</query:QueryRequest>

8.3.1 Canonical Function:  temporalFilter

This canonical function takes a temporal property name, spatial operator and spatial filter 
geometry as parameter and returns all RegistryObjects that have a spatial property 
matching the specified spatial filter.

8.3.1.1 Parameter Summary

Parameter Description Data 
Type

propertyName The value of this parameter shall match the name attribute 
of a temporal Slot. A value of “*” indicates that the 
function should match any slot that has a time instant or 
interval value that is within the specified filter

string

temporalOperator The value of this parameter shall identify a temporal 
comparison operator for the temporal filter. The value 
shall be one of the following: After, Before, Begins,  
BegunBy, Contains, During, EndedBy, Ends, Equals,  
Meets, MetBy, Overlaps, OverlappedBy. These temporal 
operations and their semantics are defined by [ISO19108]

string

timePeriod The value of this parameter specifies a time period. This string

1The #@ and @# delimiters are defined by ebRS to delimit non-function parts of a query expression from function 
parts

Page 20 of 32

19
387
388
389
390
391
392
393
394
395
396
397
398
399
400
401
402
403
404
405
406
407
408
409
410

411
412

413

414
415
416

417

20
21



OGC 09-165r3
value is used as a temporal filter for the temporal search. 
A server shall support the following formats for this 
parameter:

● GML representation as specifiedTemporal Data 
Representation in GML in Temporal Data GML 
Encoding

● ISO 8601 representation as specified in Temporal 
Data ISO 8601 Encoding 

delimiter The value of this parameter specifies the delimiter string 
to be used as separator between the tokens representing 
the ids matched by the function

string

template The value of this parameter specifies a template to contain 
each id returned by the function. The template may 
contain one or more occurances of template parameter 
string “${id}” as placeholder for the id of a matched 
RegistryObjectType instance

string

8.3.1.2 Function Semantics

● The server  shall return a string if the query is processed without any exceptions

● The string shall be “ebrs:null” if no RegistryObject is found to match the 
specified temporal filter using the specified parameters

● The string shall consist of RegistryObject ids separated by the appropriate 
delimiter character when RegistryObjects are found to match the specified 
temporal filter for temporal slots with name 

The following example shows the use of the temporalFilter function within the parameter 
of the canonical parameterized query FindAssociatedObjects which is defined within 
[ebRS]. The query uses the spatial filter to get a list of ids of Organizations that have 
were incorporated within a time interval (the year 2009) specified using ISO 8601 
representation, and returns all Persons who have an Employee association type with those 
Organizations.

<query:QueryRequest ...>
  ...
  <query:Query queryDefinition="urn:oasis:names:tc:ebxml-
regrep:query:FindAssociatedObjects">

    <rim:Slot name="associationType">
      <rim:ValueList>
        <rim:ValueListItem xsi:type="StringValueType" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
          <rim:Value>urn:oasis:names:tc:ebxml-
regrep:AssociationType:AffiliatedWith:EmployeeOf</rim:Value>
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        </rim:ValueListItem>
      </rim:ValueList>
    </rim:Slot>

... sourceObjectType=Person omitted for brevity ...

... targetObjectType=Organization omitted for brevity ...

    <rim:Slot name="targetObjectId">
      <rim:ValueList>
        <rim:ValueListItem xsi:type="StringValueType" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance">
          <rim:Value>
ogcp:temporalFilter(
  “dateOfIncorporation”, 
  “During”,
  “2009-01-01T00:00-00:00/2009-12-31T23:59-00:00”
  “,”
) 
            #@@#
          </rim:Value>
        </rim:ValueListItem>
      </rim:ValueList>
    </rim:Slot>

  </query:Query>
</query:QueryRequest>

8.3.1.3 Temporal Filter Open Issues:

● Should we allow a timeInstant as an alternate temporal filter. Currently only time 
interval is allowed (adds complexity)

● Should we allow temporal property to be a time interval (with a start and end time 
instant). Current it is only allowed to be a single time instant  (adds complexity)

● Not all temporal operators make sense depending upon what is allowed for 
datatype of temporal property and datatype for temporal filter. Need to make the 
spec tighter in this regard

● Should we allow GML as format when publishing temporal data. Restricting to 
ISO8601 format simplifies implementation quite a bit. What does GML buy in 
terms of functionality?

8.3.2 Supporting Canonical Functions in OGC Filter Queries

A server may support OGC Filter query syntax as a supported query expression syntax. 
The spatio-temporal canonical functions may be embedded within OFC Filter query 
expressions using the template parameter of the canonical functions. The following is an 
example of what this using OGC Filter query expressions with embedded spatio-temporal 
functions:
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<query:QueryRequest ...> 
   ... 
   <query:Query 
queryDefinition="urn:oasis:names:tc:ebxmlregrep:query:AdhocQuery"> 
      <rim:Slot name="queryLanguage"> 
         <rim:ValueList> 
            <rim:ValueListItem xsi:type="StringValueType" 
            xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"> 
<rim:Value>urn:oasis:names:tc:ebxmlregrep:QueryLanguage:CSW-
Query</rim:Value> 
            </rim:ValueListItem> 
         </rim:ValueList> 
      </rim:Slot> 
      <rim:Slot name="queryExpression"> 
         <rim:ValueList> 
            <rim:ValueListItem xsi:type="StringValueType" 
xmlns:xsi="http://www.w3.org/2001/XMLSchema-instance"> 
               <rim:Value> 
#@ 
<csw:GetRecords ...> 
   <csw:Query typeNames="csw:Record"> 
      <csw:ElementSetName>brief</csw:ElementSetName> 
      <csw:Constraint version="1.1.0"> 
         <ogc:Filter> 
@# 
ogcp:spatialFilter(“headquarters”,“contains”,“<gml:Envelope 
srsName=\"urn:ogc:def:crs:OGC:2:WGS84\"><gml:lowerCorner>0 
0</gml:lowerCorner><gml:upperCorner>30 
30</gml:upperCorner></gml:Envelope>”,NULL,"<RecordId rid=\"${id}\"/>") 
#@ 
         </ogc:Filter> 
      </csw:Constraint> 
   </csw:Query> 
</csw:GetRecords> 
@# 
               </rim:Value> 
            </rim:ValueListItem> 
         </rim:ValueList> 
      </rim:Slot> 
   </query:Query> 
</query:QueryRequest> 

8.3.3 Invoking Spatio-Temporal Queries Via REST Interface

A server shall support a REST interface as defined by [ebRS]. This section defines how a 
client may invoke spatio-temporal queries using the REST interface of [ebRS]. A server 
shall support function invocation within parameter values of a REST URL as specified by 
[ebRS]. In particular a server shall support the invocation of canonical functions defined 
by this specification via the REST interface.

The following RESTful GET operation2 uses the canonical FindAssociatedObjects query 
to find all Persons that are employees of all Organizations that have a headquarter within 
the geometry specified by the WKT Polygon:

2The URL is shown without required URL encoding for clarity of understanding
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GET http://acme.com/myregistry/search?queryId=urn:oasis:names:tc:ebxml-
regrep:query:FindAssociatedObjects&associationType= 
urn:oasis:names:tc:ebxml-
regrep:AssociationType:AffiliatedWith:EmployeeOf&targetObjectId=ogc:spa
tialFilter(“headquarters”, “within”,“POLYGON((59 22, 78 22,78 38, 59 
38, 59 22))”, “urn:ogc:def:crs:OGC:1.3:CRS84”,  “,”, “${id}”)#@@#

The following RESTful GET operation uses the canonical FindAssociatedObjects query 
to find all Persons that employees of all Organizations that were incorporated in specified 
time period:

GET http://acme.com/myregistry/search?queryId=urn:oasis:names:tc:ebxml-
regrep:query:FindAssociatedObjects&associationType= 
urn:oasis:names:tc:ebxml-
regrep:AssociationType:AffiliatedWith:EmployeeOf&targetObjectId=ogc:tem
poralFilter(“dateOfIncorporation”, “During”,“2009-01-01T00:00-
00:00/2009-12-31T23:59-00:00)”,  “,”, “${id}”)#@@#

8.4 Discovering a Server's Spatio-temporal Capabilities

This section defines how a server shall advertise its spatio-temporal capabilities so a 
client may determine whether it is compatible with the server or not. 

The following requirements are defined for a server to advertise its spatio-temporal 
capabilities:

● A server shall advertise its capabilities using a RegistryType instances 
representing the server as defined by [ebRIM]

● The RegistryType instance shall have a canonical Slot declaring support for a 
specific version of this profile specification as follows (assumes version is 1.0):

<rim:RegistryObject xsi:type="RegistryType" ...>
  <rim:Slot 
    name="urn:ogc:def:ebxml:regrep:4.0:profile:spatio-temporal:version"
    dataType="urn:oasis:names:tc:ebxml-regrep:DataType:String">
    <rim:ValueList>
      <rim:ValueListItem xsi:type="rim:StringValueType">
        <rim:Value>1.0</rim:Value>
      </rim:ValueListItem>
    </rim:ValueList>
  </rim:Slot>
  ...
</rim:RegistryObject>

● The RegistryType instance shall have a canonical Slot declaring support for 
specific versions of spatial encodings as follows (assumes support for GML 3.1 , 
GML 3.2 and WKT):

<rim:RegistryObject xsi:type="RegistryType" ...>
  <rim:Slot 
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    name="urn:ogc:def:ebxml:regrep:4.0:profile:spatio-
temporal:encoding:spatial"
    dataType="urn:oasis:names:tc:ebxml-regrep:DataType:String">
    <rim:ValueList>
      <rim:ValueListItem xsi:type="rim:StringValueType">
        <rim:Value>http://www.opengis.net/gml/3.1</rim:Value>
      </rim:ValueListItem>
      <rim:ValueListItem xsi:type="rim:StringValueType">
        <rim:Value>http://www.opengis.net/gml/3.2</rim:Value>
      </rim:ValueListItem>
      <rim:ValueListItem xsi:type="rim:StringValueType">
        <rim:Value>WKT</rim:Value>
      </rim:ValueListItem>
    </rim:ValueList>
  </rim:Slot>
  ...
</rim:RegistryObject>

○ GML encoding's version shall be identified by the namespace for its XML 
schema encoding

○ WKT encoding shall be identified by “WKT”3

○ Other spatial encoding shall be identified as defined by extensions of this 
specification or by deployments and implementations

● The RegistryType instance shall have a canonical Slot declaring support for 
specific versions of temporal encodings as follows (assumes support for GML 3.1 
, GML 3.2 and ISO8601):

<rim:RegistryObject xsi:type="RegistryType" ...>
  <rim:Slot 
    name="urn:ogc:def:ebxml:regrep:4.0:profile:spatio-
temporal:encoding:temporal"
    dataType="urn:oasis:names:tc:ebxml-regrep:DataType:String">
    <rim:ValueList>
      <rim:ValueListItem xsi:type="rim:StringValueType">
        <rim:Value>http://www.opengis.net/gml/3.1</rim:Value>
      </rim:ValueListItem>
      <rim:ValueListItem xsi:type="rim:StringValueType">
        <rim:Value>http://www.opengis.net/gml/3.2</rim:Value>
      </rim:ValueListItem>
      <rim:ValueListItem xsi:type="rim:StringValueType">
        <rim:Value>urn:ogc:def:trs:ISO-8601:::</rim:Value>
      </rim:ValueListItem>
    </rim:ValueList>
  </rim:Slot>
  ...
</rim:RegistryObject>

○ GML encoding's version shall be identified by the namespace for its XML 
schema encoding

○ ISO8601 encoding shall be identified by “urn:ogc:def:trs:ISO-8601:::4”

3Issue: Is there a URN we could use that has WKT version in it. Nothing found in the OGC urn resolver?

4This is based on OGC naming authority entry 
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○ Other temporal encoding shall be identified as defined by extensions of this 

specification or by deployments and implementations

9 Extension Profile for ebXML RegRep 3

9.1 Encoding Spatio-temporal Data in Slots

GML elements shall be encoded within ebRIM3 as specialized spatio-temporal Slot 
elements. A RegistryObjectType instance may have any number of  spatio-temporal 
attributes, where each such attribute is represented by a spatio-temporal Slot element.

The following requirements are defined for encoding spatial and temporal GML values 
within a rim3:RegistryObject/rim3:Slot:

● The Slot/@name attribute of the shall identify the spatio-temporal attribute within 
the RegistryObject

● The Slot/@dataType attribute value shall be reference to a leaf GML DataType 
within the canonical DataType ClassificationScheme extended for GML types as 
defined by clause 8.3 DataTypes by [CSW2]

● The GML element shall be an immediate sub-element of 
wrs:ValueList/wrs:AnyValue sub-element of the Slot

● The GML element shall be valid according to the XML Schema encoding defined 
by [GML]

● If no srsName is defined anywhere in the GML element then the server shall 
assume a default value of “urn:ogc:def:crs:OGC:2:WGS84”

The following example shows how a gml:Envelope value is defined as a Slot with name 
geographicBoundingBox and dataType that identifies it as a gml:Envelope

<rim3:ExtrinsicObject ...>
  <rim3:Slot 
        name="geographicBoundingBox"
        dataType="urn:ogc:def:dataType:ISO-19107:GM_Envelope">
    <wrs:ValueList>
      <wrs:AnyValue>
        <gml:Envelope srsName="urn:ogc:def:crs:OGC:2:WGS84">
          <gml:lowerCorner>0 0</gml:lowerCorner>
          <gml:upperCorner>30 30</gml:upperCorner>
        </gml:Envelope>
      </wrs:AnyValue>
    </wrs:ValueList>
  </rim3:Slot>
  ...
</rim3:ExtrinsicObject>
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9.2 Publishing RegistryObjects With Spatio-Temporal Data

The following requirements are defined for publishing  RegistryObject instances with 
spatio-temporal data to the server:

● A server shall support the publishing of RegistryObjects with spatio-temporal data 
encoded as GML elements within spatio-temporal Slots as described earlier using 
the SOAP binding for standard SubmitObjects protocol defined by [ebRS]

● A server shall persist such GML data along with the parent RegistryObjectType 
instance and faithfully return it as part of the RegistryObjectType instance when a 
client retrieves the object using the standard Query protcol defined by [ebRS].

9.3 Querying RegistryObjects Using Spatio-temporal Data

Unlike RegRep 4, the RegRep 3 specifications do not define a query functions feature. 
The query functions feature from RegRep 4 has been specified in Annex B.  of this 
specification. The following requirements are defined for querying RegistryObjects using 
spatio temporal data:

● A RegRep 3 server shall support the query functions feature specified by  in 
Annex B.  of this specification

● A RegRep 3 server shall support the spatialFilter and temporalFilter canonical 
functions as specified for the RegRep 4 extension profile using the canonical 
functions feature specified in Annex B.  of this specification

9.4 Discovering a Server's Spatio-temporal Capabilities

This section defines how a server shall advertise its spatio-temporal capabilities so a 
client may determine whether it is compatible with the server or not. 

The following requirements are defined for a server to advertise its spatio-temporal 
capabilities:

● A server shall advertise its capabilities using a Registry instances representing the 
server as defined by [ebRIM3]

● The Registry instance shall have a canonical Slot declaring support for a specific 
version of this profile specification as follows (assumes version is 1.0):

<rim3:Registry ...>
  <rim3:Slot 
    name="urn:ogc:def:ebxml:regrep:4.0:profile:spatio-temporal:version"
    dataType="urn:oasis:names:tc:ebxml-regrep:DataType:String">
    <rim3:ValueList>
      <rim3:Value>1.0</rim3:Value>
    </rim3:ValueList>
  </rim3:Slot>
  ...
</rim3:Registry>
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● The Registry instance shall have a canonical Slot declaring support for specific 

versions of spatial encodings as follows (assumes support for GML 3.1 , GML 3.2 
and WKT):

<rim3:Registry ...>
  <rim3:Slot 
    name="urn:ogc:def:ebxml:regrep:4.0:profile:spatio-
temporal:encoding:spatial"
    dataType="urn:oasis:names:tc:ebxml-regrep:DataType:String">
    <rim3:ValueList>  
        <rim3:Value>http://www.opengis.net/gml/3.1</rim3:Value>
        <rim3:Value>http://www.opengis.net/gml/3.2</rim3:Value>
        <rim3:Value>WKT</rim3:Value>
    </rim3:ValueList>
  </rim3:Slot>
  ...
</rim3:Registry>

○ GML encoding's version shall be identified by the namespace for its XML 
schema encoding

○ WKT encoding shall be identified by “WKT”5

○ Other spatial encoding shall be identified as defined by extensions of this 
specification or by deployments and implementations

● The Registry instance shall have a canonical Slot declaring support for specific 
versions of temporal encodings as follows (assumes support for GML 3.1 , GML 
3.2 and ISO8601):

<rim3:Registry ...>
  <rim3:Slot 
    name="urn:ogc:def:ebxml:regrep:4.0:profile:spatio-
temporal:encoding:temporal"
    dataType="urn:oasis:names:tc:ebxml-regrep:DataType:String">
    <rim3:ValueList>
        <rim3:Value>http://www.opengis.net/gml/3.1</rim3:Value>
        <rim3:Value>http://www.opengis.net/gml/3.2</rim3:Value>
        <rim3:Value>urn:ogc:def:trs:ISO-8601:::</rim3:Value>
    </rim3:ValueList>
  </rim3:Slot>
  ...
</rim3:RegistryObject>

○ GML encoding's version shall be identified by the namespace for its XML 
schema encoding

○ ISO8601 encoding shall be identified by “urn:ogc:def:trs:ISO-8601:::6”

○ Other temporal encoding shall be identified as defined by extensions of this 
specification or by deployments and implementations

5Issue: Is there a URN we could use that has WKT version in it. Nothing found in the OGC urn resolver?

6This is based on OGC naming authority entry 
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Annex A. Abstract Test Suite (normative)

A.1. TBD

Annex B. Query Functions (normative)

This annex specifies the query functions feature from RegRep 4 by copying it nearly 
verbatim with modification to align it with RegRep 3. The ebXML RegRep 3 
specification lacks this feature so it is specified here in order to allow the “Extension 
Profile for RegRep 3” in this specification to use this feature.

B.1. Query Functions

A server may support any number of pre-defined functions known as Query Functions, 
that may be used within a query expression or query parameter. Query functions are 
similar in concept to functions in SQL. Query functions may be used within the query 
expression of a parameterized query as well as within its invocation parameter values. 
Query functions enable parameterized queries to use reusable specialized search 
algorithms to augment their capabilities.

This specification defines a number of canonical functions that are standard functions that 
shall be supported by a server. Profiles, implementations and deployments may define 
additional query functions beyond the canonical functions defined by this specification.

B.1.1. Using Functions in Query Expressions

A parameterized query stored as a rim3:AdhocQuery instance may have a 
rims:QueryExpression which defines defines a query expression within its sub-nodes. A 
client may submit a rims:AdhocQuery such that its query expression may use any number 
of query functions supported by the server any where within the query expression where 
it is syntactically correct to use value returned by the function. 

If a query expression contains one or more function invocations then the query 
expression shall delimit the parts of the query expression that are not a function 
invocation with the leading characters “#@” and trailing characters “@#”. This is similar 
in syntax to a java multi-line comment syntax where a comment is delimited by leading 
characters “/*” and trailing characters “*/”. The delimiters serve the following purposes:

● Allows a parser to recognize the non-function parts of the query expression that 
shall be preserved as is

● Allows implementations to optimize by skipping function parsing and evaluation 
if the special delimiter characters are not present in query expression

The following is an example of an SQL query expression which uses the 
subClassificationNode function to match all RegistryObjects that are targets of 
Association with specified sourceObject and type that a subnode of  AffiliatedWith node 
upto a depth of 2 levels in the descendant hierarchy. The delimiter characters are in bold 
font while the function invocations is in bold and italic font below:
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--example of a query expression with query functions
#@SELECT targetObject.* FROM 
RegistryObject targetObject, Association a WHERE

  a.sourceObject = :sourceObject AND
  a.type IN (@# subClassificationNode('urn:oasis:names:tc:ebxml-
regrep:AssociationType:AffiliatedWith', 2, “,”) #@) AND
  targetObject.id = a.targetObject@#

B.1.2. Using Functions in Query Parameters

A client may use query functions supported by a server within parameter values specified 
when invoking a parameterized query. A client may invoke a parameterized query using 
the AdhocQuery protocol such that its query parameter values may use any number of 
query functions supported by the server any where within the query parameter where it is 
syntactically correct to use value returned by the function. 

If a query parameter value contains one or more function invocations then the query 
expression shall delimit the parts of the query parameter that are not a function invocation 
with the leading characters “#@” and trailing characters “@#”. If a query parameter 
value only has function invocations and contains no non-function parts then it must 
include at least one leading or trailing “#@@#” delimiter token pair to allow optimized 
parsing and evaluation of query functions only when needed.

The following is an example of a query expression that has no query functions. Its two 
parameters are shown in bold font:

--Following is the query expression within the server
--This time it has no query functions as they are in the query 
parameters
SELECT targetObject.* FROM 
RegistryObject targetObject, Association a WHERE

  a.sourceObject = :sourceObject AND
  a.type IN ( :types ) AND
  targetObject.id = a.targetObject

 

B.1.3.  Function Processing Model

A server shall meet the following function processing requirements during the processing 
of a QueryRequest:

● When processing a query expression elements (rims:QueryExpression) the server 
SHOULD NOT perform function processing if the special delimiter sequences of 
“#@” and “@#” are not found in the query expression

● When processing query invocation parameter elements the server SHOULD NOT 
perform function processing if the special delimiter sequences of “#@” and “@#” 
are not found in the query expression

● When processing a query expression element if the special delimiter sequences of 
“#@” and “@#” are found then the server shall process query expression elements 

Page 30 of 32

36
774
775
776

777
778
779
780

781

782
783
784
785
786

787
788
789
790
791
792

793
794

795
796
797
798
799

800
801
802

803

804

805
806

807
808
809

810
811
812

813
814



OGC 09-165r3
to replace all function invocations with the value returned when the function is 
invoked with specified parameters

● When processing query invocation parameter elements if the special delimiter 
sequences of “#@” and “@#” are found then the server shall process each query 
parameter element to replace all function invocations with the value returned 
when the function is invoked with specified parameters

● When invoking a function that has another function invocation as its parameter 
the inner most functions shall be invoked first so that the outer function can be 
invoked with the value returned by the inner function invocation

● When processing a query expression or query parameter the special delimiter 
characters “#@” and “@#” shall be removed and the value contained within them 
shall be preserved without any change

B.1.4. Function Processor BNF

The following BNF grammar normatively describes the grammar for query expressions 
and query invocation parameters with embedded function invocations. The start 
production describes the grammar for query expressions and query invocation parameters 
with embedded function invocations.

<DEFAULT> SKIP : {
" "
| "\t"
| "\r"
| "\n"
}

   

<DEFAULT> TOKEN : {
<FLOAT: <INTEGER> "." <INTEGER> | "." <INTEGER> | <INTEGER> ".">
| <INTEGER: (<DIGIT>)+>
| <DIGIT: ["0"-"9"]>
| <BOOLEAN: "true" | "false">
}

   

<DEFAULT> TOKEN : {
<S_IDENTIFIER: (<LETTER>)+ (<DIGIT> | <LETTER> | <SPECIAL_CHARS>)*>
| <#LETTER: ["a"-"z","A"-"Z"]>
| <#SPECIAL_CHARS: "_">
| <S_CHAR_LITERAL: "\'" (~["\'"])* "\'" ("\'" (~["\'"])* "\'")*>
| <S_QUOTED_IDENTIFIER: "\"" (~["\n","\r","\""])* "\"">
| <OPENPAREN: "(">
| <CLOSEPAREN: ")">
| <COMMA: ",">
| <COLON: ":">
| <DELIMITED_TEXT: "#@" (~["@"])* "@#">
}

start ::= ( textOrFunctionCall  )+ <EOF>
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text ::= ( ( <DELIMITED_TEXT> ) )
textOrFunctionCall ::= ( text | FunctionCall )
FunctionCall ::= FunctionReference <OPENPAREN> 
( FunctionArgumentList )* <CLOSEPAREN>
FunctionReference ::= <S_IDENTIFIER> <COLON> <S_IDENTIFIER>
FunctionArgumentList ::= FunctionArgument ( <COMMA> 
FunctionArgument )*
FunctionArgument ::= ( FunctionCall | <S_CHAR_LITERAL> | 
<S_QUOTED_IDENTIFIER> | <FLOAT> | <INTEGER> | <BOOLEAN> )

B.2.  Common Patterns In Query Functions

This section defines some commonly occurring patterns in query functions and defines 
some common solutions to addressing these patterns. Profiles are should conform to the 
solutions defined in this section whenever possible.

B.2.1. Specifying a null Value for string Param or Return Value

A function that accepts a string parameter should treat a value of “ebrs:null” as a null 
string. A null string is a string whose value is unspecified.

When a function returns a “string” type it should return a null value string as the 
canonical value “ebrs:null”.
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