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1. Identification

1.1 Specification Name:  

Filter Encoding. 

1.1 Purpose: 

Many OpenGIS web based services require the ability to support XML based filtering capabilities. This specification defines such a filter encoding mechanism that can be used by web services for selecting a subset of object instances. Filter encoding is a common component that can be used by many web services, such as a Web Feature Service, Web Coverage Service, Styled Layer Descriptor. For example, a WFS may use the filter encoding in a GetFeature operation to specify query constraints.

1.2 Scope: 

The query language used in the filter encoding is based on the Common Query Language (CQL) defined in the OGC Catalog Interface Implementation Specification [2]. The spatial operators used in the filter encoding are derived from the OGC Simple Feature Specification for SQL [3]. This specification defines a common using an XML encoding of the OGC CQL as a system neutral representation of a query predicate. A query specified in such an XML representation can be easily validated, parsed and then transformed into whatever target language required to perform the action against a local persistent object store. For example, an XML encoded filter can be transformed into a WHERE clause for a SQL SELECT statement, if the objects are stored in a SQL-based relational database. It can also be transformed into an XPath or XPointer expression, if the objects are stored in XML documents.

This document gives a high-level description of the OGC Filter Encoding Specification. Any developer who wishes to implement the field encoding should consult the OGC Filter Encoding Specification [1] for technical details. 

1.3 Specification Version:

This specification defines version 1.0 of the CGDI Filter Encoding, an initial draft for discussion by the CGDI SAWG community.

2. Description

This section provides brief descriptions of the components that are used in the filter encoding schema, including property references, filter types, expressions, and filter capabilities. For detailed schema definition, please refer to the OGC Filter Encoding Implementation Specification, Version 1.0.0.

2.1 Objects, Properties, Property Names, and Property References: 

The following assumptions about objects and properties are used by the OGC filter encoding:

1. General objects are composed of simple and/or complex or aggregate non-geometric properties;

2. Objects are encoded in XML;

3. Properties of an object can be mapped to either XML elements or XML attributes;

4. If an object has complex or aggregate non-geometric properties, these properties can be mapped to nested sets of XML elements.

The <PropertyName> element is used to encode any names of a property of an object in filter expressions. The property names must be valid XML element or attribute names, as defined by XML. Property names may be qualified with a namespace prefix as well, in which case, the name must confirm to the Namespace in theXML specification [4].

Simple properties may be referenced using their names. However, since objects can also include complex or aggregate non-geometric properties, a mechanism for referencing these types of properties must be supported by filter encoding. A subset of Xpath expressions are used for this purpose, to support abbreviated relative location paths. Filter encoding is not required to support the full Xpath language, to keep the implementation entry cost as low as possible. For details on required XPath compliance, refer to the OGC Filter Encoding Specification. 

2.2 Filter and Filter Type 

This section discusses the components used in different filter types. Filter types can be one of the following:

· Spatial operators

· Comparison operators

· Logical operators

· Feature identifiers

To form a filter, the following are also used and defined by the OGC:

· Arithmetic operators

· Literals

· Expressions

· Functions

Some details are given in the following sections, followed by a few examples as for how to use these components together to form spatial and non-spatial queries.

2.2.1 Spatial Operators

A spatial operator determines whether its geometric arguments satisfy the stated spatial relationship. The operators include:

· Equals (ogc:BinarySpatialOpType)

· Disjoint (ogc:BinarySpatialOpType)

· Touches (ogc:BinarySpatialOpType)

· Within (ogc:BinarySpatialOpType)

· Overlaps (ogc:BinarySpatialOpType)

· Crosses (ogc:BinarySpatialOpType)

· Intersects (ogc:BinarySpatialOpType)

· Contains (ogc:BinarySpatialOpType)

· Dwithin (ogc:DistanceBufferType)

· Beyond (ogc:DistanceBufferType)

· BBOX (ogc:BBOXType)

2.2.2 Comparison Operators

A comparison operator is used to evaluate the mathematical comparison between two arguments. The operators include:

· PropertyIsEqualTo (ogc:BinaryComparisonOpType)

· PropertyIsNotEqualTo (ogc:BinaryComparisonOpType)

· PropertyIsLessThan (ogc:BinaryComparisonOpType)

· PropertyIsGreaterThan (ogc:BinaryComparisonOpType)

· PropertyIsLessThanOrEqual (ogc:BinaryComparisonOpType)

· PropertyIsGreaterThanOrEqualTo (ogc:BinaryComparisonOpType)

· PropertyIsLike (ogc: PropertyIsLikeType)

· PropertyIsNull (ogc: PropertyIsNullType)

· PropertyIsBetween (ogc: PropertyIsBetweenType)

2.2.3 Logical Operators

A logical operator is used to combine one or more conditional expressions. The operators include:

· AND (ogc:BinarLogicalOpType)

· OR (ogc:BinarLogicalOpType)

· NOT (ogc:BinarLogicalOpType)

2.2.4 Feature Identifiers

The <FeatureID> element (ogc:FeatureIDType) is used to represent a unique identifier of a geographic feature instance that the web service serves. 

2.2.5 Arithmetic Operators

The following are the arithmetic operators:

· Add (ogc:BinarOperatorType)

· Sub (ogc:BinarOperatorType)

· Mul (ogc:BinarOperatorType)

· Div (ogc:BinarOperatorType)

2.2.6 Literals

The <Literal> element (ogc:LiteralType) is used to represent literal values. GML must be used to represent literal geometric values.

2.2.7 Expressions

According to the OGC specification, an expression can be formed using the following elements:

· Arithmetic operators: <Add>, <Sub>, <Mul>, <Div>

· <PropertyName>

· <Literal>

· <Function> 

Expressions are XML fragments formed by nesting elements.

2.2.8 Functions

The <Function> element (ogc:FunctionType) is used to define single value functions. A function may accept zero or more arguments as input and generate a singe result. The input arguments are expressions.

2.2.9 Examples

Query 1: find all features that have a DEPTH value of less than 30 meters and interact with the specified bounding box:

<Filter>

  <And>

    <PropertyIsLessThan>

<PropertyName>DEPTH</PropertyName>

<Literal>30</Literal>

    </PropertyIsLessThan>

    <BBOX>

<PropertyName>Geometry</PropertyName>

<gml:Box srsName="http://www.opengis.net/gml/srs/epsg.xml#4326”>

  <gml:coordinates>13.0983,31.5899 35.5472,42.8143</gml:coordinates>

</gml:Box>

    </BBOX>
  </And>

</Filter>
In this example, a logical operator, AND, a comparison operator, PropertyIsLessThan, and a spatial operator, BBOX, are used together. 

Query 2: find all people with sin between 200000000 and 300000000, and with address in Toronto.

<Filter>

  <And>

    <PropertyIsBetween>

<PropertyName>Person/@sin</PropertyName>

<LowerBoundary>200000000</LowerBoundary>

<UpperBoundary>300000000</UpperBoundary>

    </PropertyIsBetween>

    <PropertyIsEqualTo>

<PropertyName>Person/Address/City</PropertyName>

<Literal>Toronto</Literal>

    </PropertyIsEqualTo>

  </And>

</Filter>
In this example, an XPath expression is used to reference the complex properties of the object Person. “Address” and “City” are elements, and “sin” is an attribute. The filter is encoded using the PropertyIsBetween operator.

2.3 Filter Capabilities

A web service that supports filter encoding should publish the filter capabilities it supports. Filter capabilities are divided into two categories: spatial capabilities and scalar capabilities. Spatial capabilities include all the spatial operators, while scalar capabilities refer to the non-spatial ones: logical operators, comparison operators, and arithmetic operators, and functions.

A particular web service can choose to support a few selected spatial operators and selected scalar capabilities. The de-scoped filter encoding capabilities can be achieved by including only these capabilities that the service supports in the service’s capabilities document. The following example shows a capabilities fragment for a service that supports all filtering capabilities defined in this document, including a list of named functions:

<Filter_Capabilities>

  <Spatial_Capabilities>

    <Spatial_Operators>

<BBOX />

<Equals />

<Disjoint />

<Intersect />

<Touches />

<Crosses />

<Within />

<Contains />

<Overlaps />

<Beyond />

    </Spatial_Operators>

  </Spatial_Capabilities>

  <Scalar_Capabilities>

    <Logical_Operators />

    <Comparison_Operators>

    
<Simple_Comparisons />

<Like />

<Between />

<NullCheck />

    </Comparison_Operators>

    <Arithmetic_Operators>

<Simple_Arithmetic />

<Functions>

  <Function_Names>

    <FunctionName nArgs="1">MIN</FunctionName>

    <FunctionName nArgs="1">MAX</FunctionName>

    <FunctionName nArgs="1">SIN</FunctionName>

    <FunctionName nArgs="1">COS</FunctionName>

    <!--.

. 

… more functions defined here …
    -->

  </Function_Names>

</Functions>

    </Arithmetic_Operators>

  </Scalar_Capabilities>
</Filter_Capabilities>
2.4 Filter Encoding Schema

The OGC filter encoding schema are defined in three files: “expr.xsd”, “filter.xsd”, and “filterCapabilities,xsd”. The schema “filter.xsd” includes “expr.xsd”, and must be imported into any schema that uses the OGC filter encoding. The schema “FilterCapabilities.xsd” must be imported into capabilities schema of the services that use the filter encoding, to advertise the filter encoding capabilities of these services provide. 

2.2 Reference Documents

[1] OpenGIS® Filter Encoding Specification, Version 1.0.0
[2] OpenGIS Catalog Service Specification, Version 1.1.1
[3] OpenGIS Simple Feature Specification for SQL, Version 1.1 

[4] Namespaces In XML", January 1999, W3C Recommendation


 

The following sections of the document are not yet completed

3. Data Requirements

3.1 Input data (if any)

This section identifies in general terms the data that are included as part of a request to this service.

3.2 Reference data (if any)

This section names or describes in general terms the datasets that must be accessible by the service in order for it to operate.  

4. User Interface Requirements

User Interface (if any): 

This section describes the end-user interface if one is required.

5. Organizational Requirements/Recommendations

This section describes what capabilities an organization requires in order to implement the service, and make recommendations about how the conditions under which the service should operate.

6. Access Requirements and Constraints

6.1 Access Requirements (if any):

This section identifies any access conditions that are required in order to use the service.

6.2 Access Constraints (if any):

This section identifies any constraints to access that are inherent in the service.

7. Standardization

7.1 Reference Standards (if any)

This section identifies applicable standards, profiles and functional standards that constrain the design and implementation of the service in terms of its functionality and external interfaces.

7.2 Reference Implementation (if any)

This section identifies an existing implementation of the service that can be used as a testing environment, or examined to assist in the development of another implementation.

7.3 Other Related Implementations (if any) 

This section identifies other known implementations of the service.

8. Implementation Specification

8.1 Statefull (Yes/No):  Yes

8.2 Methods:

8.2.1 Method 1:

8.2.1.1 Method Name

8.2.1.2 Method Purpose

8.2.1.3
Logical Input 

8.2.1.4
Logical Output 

8.2.2 Method 2:

…

8.3 Distributed Computing Model:

8.3.1 HTTP/XML

8.3.1.1 Input syntax
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