Appendix A. Planning Analysis and Modeling Markup Language
XML Schema

<xs:schema targetNamespace="http://web._mit.edu/rajsingh/www/xml/ns/pamml*
elementFormDefault=""qualified” xmIns:xs="http://www.w3.0rg/2001/XMLSchema""
xmIns:pamml=""http://web.mit.edu/rajsingh/www/xml/ns/pamml*>

<l--

Basic Model Types

—_—
<xs:element name="Model" type="pamml:ModelType'/>
<xs:complexType name=""ModelType">
<xs:annotation>
<xs:documentation>Basic information for a model</xs:documentation>
</xs:annotation>
<Xs:sequence>
<xs:element ref="pamml:Metadata™ minOccurs="0"/>
<xs:element ref="pamml:Permissions'™ minOccurs="0"/>
<xs:element ref="pamml:Remotelnfo” minOccurs="0"/>
<xs:element ref="pamml:Alternatives” minOccurs="0"/>
</Xs:sequence>
<xs:attributeGroup ref="pamml:globalAttributes’/>
</xs:complexType>
<xs:element name="Models">
<xs:complexType>
<Xs:sequence>
<xs:element ref="pamml:Model*”™ minOccurs="0" maxOccurs=""unbounded'/>
</Xs:sequence>
</xs:complexType>
</xs:element>
<l--

Generic

-—>
<xs:element name="GenericModel" type="pamml:GenericModelType"/>
<xs:complexType name="GenericModelType"'>
<xs:annotation>
<xs:documentation>an opaque, “black box"™ model that permits
modification of specified properties</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:ModelType'>
<Xs:sequence>
<xs:element name="InputProperty" type=""pamml:ModelType"
maxOccurs="unbounded" />
<xs:element name="OutputProperty"” type="pamml:ModelType"
maxOccurs="unbounded />
</Xs:sequence>
</xs:extension>

Raj R. Singh Collaborative Urban Information Systems: A Web Services Approach page 155



</xs:complexContent>
</xs:complexType>
<I--

BooleanData

—_—
<xs:element name="BooleanData' type="‘pamml:BooleanDataType""

abstract=""true' />

<xs:complexType name="BooleanDataType'>
<xs:annotation>
<xs:documentation>a true or false value</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml :ModelType'/>
</xs:complexContent>
</xs:complexType>
<l--

ValueData

-—>
<xs:element name="ValueData' type="‘pamml:ValueDataType"/>
<xs:complexType name="ValueDataType'>
<xs:annotation>
<xs:documentation>a single cardinal numeric value</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:ModelType'>
<xs:attribute name="units" type="pamml:ValueUnits" use="required'/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<I--

TableData

-——>
<xs:element name="TableData'" type="pamml:TableDataType"/>
<xs:complexType name="TableDataType'>
<xs:annotation>
<xs:documentation>A two-dimensional matrix of data, like a spreadsheet

or relational table</xs:documentation>

<xs:documentation>number of Attribute elements must match the data

set</xs:documentation>

</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:ModelType'>
<Xs:sequence>
<xs:element ref="pamml:Attributelnfo™ minOccurs="0"/>
</Xs:sequence>
<xs:attribute name="key" type=''xs:string” use="optional’/>
</xs:extension>
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</xs:complexContent>
</xs:complexType>
<I--

Basic Geographic Models

-
<xs:complexType name=""GeoDataType''>
<xs:annotation>
<xs:documentation>A model whose output is geographic
data</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="‘pamml:ModelType">
<xs:attribute name="srsName' type="'xs:anyURI" use="required'/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l--

Vector Data Model

-——>
<xs:element name="VectorData'" type="pamml:VectorDataType' abstract="true"/>
<xs:complexType name="VectorDataType'>
<xs:annotation>
<xs:documentation>A model whose output is geographic vector
data</xs:documentation>
<xs:documentation>and whose attributes are in tabular
format</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:GeoDataType">
<Xs:sequence>
<xs:element ref="pamml:Attributelnfo™ minOccurs="0">
<xs:annotation>
<xs:documentation>attribute information the model author
chooses to expose</xs:documentation>
</xs:annotation>
</xs:element>
</Xs:sequence>
<xs:attribute name="geometryType"™ type="‘pamml:GeometryType"
use="optional'/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l--

Raster Data Model

-—>
<xs:element name="RasterData" type="pamml:RasterDataType"/>
<xs:complexType name="RasterDataType'>
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<xs:annotation>
<xs:documentation>A model whose output is geographic raster data and
has only one non-geographic attribute</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:GeoDataType">
<xs:attributeGroup ref="pamml:rasterAttributes’/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l--

Inline (written directly in PAMML) data encodings

-——>
<xs:element name="'SimpleBooleanValue">
<xs:annotation>
<xs:documentation>A single true or false value</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:BooleanDataType"'>
<Xs:sequence>
<xs:element name="Value" type="xs:boolean"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name="SimplelntValue” type="pamml:SimplelntvValueType'/>
<xs:complexType name="SimplelntValueType'>
<xs:annotation>
<xs:documentation>a single cardinal integer value</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:ValueDataType'>
<Xs:sequence>
<xs:element name=""Value"™ type="Xxs:int"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:element name="SimpleDoubleValue™ type="pamml:SimpleDoubleValueType"/>
<xs:complexType name="SimpleDoubleValueType'>
<xs:annotation>
<xs:documentation>a single cardinal decimal value</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:ValueDataType'>
<Xs:sequence>
<xs:element name="Value"™ type="xs:double®/>
</Xs:sequence>
</xs:extension>
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</xs:complexContent>
</xs:complexType>
<xs:element name="SimpleXMLTable">
<xs:annotation>
<xs:documentation>An inline table</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:TableDataType'>
<Xs:sequence>
<xs:element name="table">
<xs:complexType>
<Xs:sequence>
<xs:element name="tr' maxOccurs="unbounded'>
<xs:annotation>
<xs:documentation>a data record, e.g. a
row</xs:documentation>
</xs:annotation>
<xs:complexType>
<Xs:sequence>
<xs:element name="att" type="xs:anySimpleType"
maxOccurs=""unbounded’">
<xs:annotation>
<xs:documentation>a record data
item</xs:documentation>
</xs:annotation>
</xs:element>
</Xs:sequence>
</xs:complexType>
</xs:element>
</Xs:sequence>
<xs:attribute name="numRecs' type="xs:int"
use="optional'/>
</xs:complexType>
</xs:element>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I--

Spatial Operations

-—>
<I--

Base Types for operations involving one spatial dataset

-

<!-- Base Vector Type -->

<xs:complexType name="VectorUnaryOperationType'>
<xs:annotation>
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<xs:documentation>Base Type for Spatial Vector Operations involving
one vector dataset</xs:documentation>
<xs:documentation>All attributes should be maintained in the new data
set</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:VectorDataType'>
<Xs:sequence>
<xs:element name="IlnputGeometry' type="‘pamml:VectorDataType'/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!-- Base Raster Type -->
<xs:complexType name="RasterUnaryOperationType'>
<xs:annotation>
<xs:documentation>Base Type for Spatial RasterOperations involving one
raster dataset</xs:documentation>
<xs:documentation>An application may maintain all attributes in the
new data set</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:RasterDataType'>
<XS:sequence>
<xs:element name="InputRaster' type="‘pamml:RasterDataType’/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l--

Base Types for operations involving two spatial datasets

-—>
<!-- Base Vector Type -->
<xs:complexType name="VectorBinaryOperationType'>
<xs:annotation>
<xs:documentation>Base Type for Spatial Vector Operations involving
two vector datasets</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:VectorDataType'>
<XS:sequence>
<xs:element name="BaseGeometry" type="pamml:VectorDataType'/>
<xs:element name="OpGeometry" type="pamml:VectorDataType"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!-- Base Raster Type -->
<xs:complexType name="RasterBinaryOperationType'>
<xs:annotation>
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<xs:documentation>Base Type for Spatial RasterOperations involving two
raster datasets</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:RasterDataType'>
<Xs:sequence>
<xs:element name="IlnputRasterA"™ type="pamml:RasterDataType"/>
<xs:element name="IlnputRasterB" type="pamml:RasterDataType"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l--

Map Algebra

-—>
<I-- Raster Algebra Focal Model -->
<xs:element name="RasterFocal''>
<xs:annotation>
<xs:documentation>Basic map algebra.</xs:documentation>
<xs:documentation>Cell values are calculated based on a constant or
another raster grid</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:RasterUnaryOperationType">
<xs:choice>
<xs:element name="OperationRaster"
type=""pamml :RasterDataType"/>
<xs:element name="OperationValue"™ type="pamml:ValueDataType"/>
</xs:choice>
<xs:attribute name="operation' type="‘pamml:FocalOperation”
use=""required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- Raster Algebra Zonal Model -->
<xs:element name="RasterZonal''>
<xs:annotation>
<xs:documentation>Cell values are calculated based on operations on
neighboring cell values. neighborhood size is a constant or a value from
another raster grid</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:RasterUnaryOperationType">
<XS:sequence>
<xs:choice>
<xs:element name="NeighborhoodSizeRaster"
type=""pamml :RasterDataType"/>
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<xs:element name="NeighborhoodSizeValue"
type=""pamml :ValueDataType" />
</xs:choice>
</Xs:sequence>
<xs:attribute name="operation' type="‘pamml:ZonalOperation”
use="required'/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<U—_ Fhdkdkdkhhhihhhhhhhhbhiihhrddbhdhhrihiritht ——
<I-- Constructive Spatial Operations -—>
<U—_ Fhdkdkdkhhhkihhhhhhhhbhihhrddbhdhhhihirrtht ——
<I--

Buffer

-—>
<I-- the vector case -->
<xs:element name="Buffer'™ type="‘pamml:BufferType’/>
<xs:complexType name="BufferType'>
<xs:annotation>
<xs:documentation>Generates a buffer</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:VectorDataType'>
<Xs:sequence>
<xs:element name="IlnputGeometry" type="‘pamml:VectorDataType'/>
<xs:element name="BufferDistance" type="pamml:ValueDataType"/>
<I-- add choice to use a lookup table to vary the distance based
upon a feature value -->
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<I-- the raster case -->
<xs:complexType name="RasterBuffer'>
<xs:annotation>
<xs:documentation>Generates a buffer</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:RasterUnaryOperationType">
<XS:sequence>
<xs:element name="BufferValue' type="‘pamml:ValueDataType"/>
<I-- add choice to use a lookup table to vary the distance based
upon a feature value -->
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<l--

Dissolve
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—_—
<I-- the vector case -->
<xs:element name="Dissolve'>
<xs:annotation>
<xs:documentation>Generates new geometry by merging adjacent features
where the useFeatureType attribute is the same</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorDataType'>
<Xs:sequence>
<xs:element name="FeatureName' type="'xs:string'/>
<xs:element name="IlnputGeometry" type="‘pamml:VectorDataType"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- a raster case of dissolve does not make sense-->
<I-- Relate -->
<xs:element name="Relate'>
<xs:annotation>
<xs:documentation>Adds features to GeoData</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorDataType'>
<Xs:sequence>
<xs:element name="FeatureName' type="'xs:string'/>
<xs:element name="IlnputGeometry" type="‘pamml:VectorDataType"/>
<xs:element name="FeatureTable" type="pamml:TableDataType"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I--

Set-Theoretic Spatial Overlay Operations

-—>
<xs:element name="Union">
<xs:annotation>
<xs:documentation>Returns all areas from the two
geometries</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorBinaryOperationType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
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<I-- Intersection -->
<xs:element name="Intersection’>
<xs:annotation>
<xs:documentation>Returns all areas from 1lst Vector that fall within
2nd</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorBinaryOperationType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- Difference -->
<xs:element name="Difference'>
<xs:annotation>
<xs:documentation>Returns all areas from lst Vector that do not fall
within 2nd</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorBinaryOperationType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<!l-- Symmetric Difference-->
<xs:element name="SymDifference'>
<xs:annotation>
<xs:documentation>Areas of 1lst and 2nd Vectors that do not intersect
each other. Opposite of Intersection.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorBinaryOperationType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<l--

Miscellaneous Spatial Operations

-
<I--

Allocate

-

<!-- the vector case -->

<xs:element name="Allocate'>
<xs:annotation>
<xs:documentation>Add an attribute from 2nd Vector to 1lst and
calculate its value based on the percentage of overlap.</xs:documentation>
</xs:annotation>
<xs:complexType>
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<xs:complexContent>
<xs:extension base="pamml:VectorBinaryOperationType'>
<xs:attribute name="useFeatureType' type="'xs:string"
use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- the raster case -->
<xs:element name="RasterAllocate">
<xs:annotation>
<xs:documentation>Add an attribute from 2nd Raster to 1st and
calculate its value based on the percentage of overlap.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:RasterBinaryOperationType'>
<xs:attribute name="useFeatureType' type="'xs:string”
use="required"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- Convex Hull?? -->
<I-- Basic arithmetic ops -->
<xs:element name="Query">
<xs:annotation>
<xs:documentation>Generates new attributes on a spatial
model</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorUnaryOperationType">
<XS:sequence>
<xs:element name="NewAttributes"
type=""pamml :AttributelnfoType'/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- Quantile -->
<xs:element name="Quantile'>
<xs:annotation>
<xs:documentation>Generates aggregate geometry by grouping the values
of an attribute into ranges with equal numbers of members</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorUnaryOperationType">
<xs:attribute name="useFeatureType' type="'xs:string”
use="required/>
<xs:attribute name="numRanges™ type="'xs:int' use="required"/>
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</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- Reclass -->
<xs:element name="Reclass'>
<xs:annotation>
<xs:documentation>Changes attribute value based on a lookup
table.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorUnaryOperationType">
<Xs:sequence>
<xs:element name="TableData' type="‘pamml:TableDataType"/>
</Xs:sequence>
<xs:attribute name="reclassFeatureType" type="'xs:string'/>
<xs:attribute name="minValFeatureType" type="Xs:string"
use="optional'/>
<xs:attribute name="maxValFeatureType'" type="Xxs:string"
use="optional'/>
<xs:attribute name="newValFeatureType'" type="Xxs:string"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:element name=""RasterReclass'>
<xs:annotation>
<xs:documentation>Changes attribute value based on a lookup
table.</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:RasterUnaryOperationType">
<XS:sequence>
<xs:element name="TableData' type="‘pamml:TableDataType"/>
</Xs:sequence>
<xs:attribute name="reclassFeatureType" type="'xs:string"/>
<xs:attribute name="minValFeatureType" type="Xs:string"
use="optional*/>
<xs:attribute name="maxValFeatureType" type="Xs:string"
use="optional*/>
<xs:attribute name="newValFeatureType" type="xs:string"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>

< Fdddekdkdkdkddkdddddddrddhddhdhdhhtixx ——>
<I-- Spatial Binary Predicate Operations -—>

<I-- these all return true or false -—>

< Frddkdkdkdkddddddddddrddrddhdhdhhtixx >
<!-- Base Vector Type -->

<xs:complexType name="VectorBooleanBinaryOperation">
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<xs:annotation>
<xs:documentation>Base Type for Spatial Vector operations that compare
two vector datasets</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:BooleanDataType''>
<Xs:sequence>
<xs:element name="InputGeometry" type="‘pamml:VectorDataType"
minOccurs="2" maxOccurs="2"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<!l-- Equals -->
<xs:element name="Equals™ type="‘pamml:VectorBooleanBinaryOperation'>
<xs:annotation>
<xs:documentation>Interiors intersect and no part of the interior or
boundary of one intersects the exterior of the other</xs:documentation>
</xs:annotation>
</xs:element>
<I-- Intersects -->
<xs:element name="Intersects"” type="pamml:VectorBooleanBinaryOperation'>
<xs:annotation>
<xs:documentation>The data sets share at least one point In common--
opposite of disjoint</xs:documentation>
</xs:annotation>
</xs:element>
<!-- Disjoint -->
<xs:element name="Disjoint” type="pamml:VectorBooleanBinaryOperation'>
<xs:annotation>
<xs:documentation>The data sets share no points in
common</xs:documentation>
</xs:annotation>
</xs:element>
<I-- Touches -->
<xs:element name="Touches"™ type="pamml:VectorBooleanBinaryOperation'/>
<!-- Crosses -->
<xs:element name="Crosses" type="pamml:VectorBooleanBinaryOperation'/>
<l-- Within -->
<xs:element name="Within' type="pamml:VectorBooleanBinaryOperation'/>
<I-- Contains -->
<xs:element name="Contains" type="pamml:VectorBooleanBinaryOperation"/>
<!l-- Overlaps -->
<xs:element name="Overlaps"™ type="pamml:VectorBooleanBinaryOperation/>
<I--

Non-Geographic Data Access Models

-—>

<I-- Simple ASCII Table -->

<xs:element name=""'SimpleASClITable">
<xs:annotation>
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<xs:documentation>An ASCIIl text file where: the first line is a tab-
separated list of attribute names, the second line is a tab-separated list of
data types, and the remaining lines are tab-separated lists of data
(records)</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:TableDataType'>
<xs:attribute name="dataFile" type="xs:anyURI"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- Value Table -->
<xs:element name="ValueTable'>
<xs:annotation>
<xs:documentation>A table that uses ValueModels for
data</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:TableDataType'>
<Xs:sequence>
<xs:element name="table">
<xs:complexType>
<Xs:sequence>
<xs:element name="tr' maxOccurs="unbounded'>
<xs:annotation>
<xs:documentation>a data record, e.g. a
row</xs:documentation>
</xs:annotation>
<xs:complexType>
<Xs:sequence>
<xs:element name="Value"
type=""pamml :ValueDataType" maxOccurs="unbounded'>
<xs:annotation>
<xs:documentation>a record data
item</xs:documentation>
</xs:annotation>
</xs:element>
</Xs:sequence>
</xs:complexType>
</xs:element>
</Xs:sequence>
<xs:attribute name="numRecs' type="xs:int"
use="optional*/>
</xs:complexType>
</xs:element>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
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<I-- Relational Database as a Table -->
<xs:element name="GenericRDBMSTable">
<xs:annotation>
<xs:documentation/>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:TableDataType'>
<Xs:sequence>
<xs:element name="User" type="'xs:string'/>
<xs:element name="Passphrase’ type="pamml:PassphraseType"/>
<xs:element name="Host" type="'xs:anyURI"/>
<xs:element name="Port" type="xs:int"/>
<xs:element name="Driver' type="Xs:string"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<l--

Geographic Data Access Models

-——>

<l__ —-—>

<l-- ASCII Grid Models -->
<l-- >

<xs:element name="ASCIIlIntegerGridReader"
type=""pamml :ASCI 1 IntegerGridReaderType"/>
<xs:complexType name="ASCIIIntegerGridReaderType">
<xs:annotation>
<xs:documentation>A raster data model whose source is an ESRI ASCII
Grid export file with integer data</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:RasterDataType'>
<Xs:sequence>
<xs:element name="DataFile" type="‘pamml:DataFileCompressable’/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:element name="ASCII1DoubleGridReader"
type=""pamml :ASCI1DoubleGridReaderType"/>
<xs:complexType name="ASCIIDoubleGridReaderType'>
<xs:annotation>
<xs:documentation>A raster data model whose source is an ESRI ASCII
Grid file with decimal data</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:RasterDataType'>
<XS:sequence>
<xs:element name="DataFile" type="pamml:DataFileCompressable’/>
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</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<l—— -
<I-- Shapefile Model -->
<l-- -

<xs:element name="ShapefileReader"™ type="pamml:ShapefileReaderType"/>
<xs:complexType name="ShapefileReaderType'>
<xs:annotation>
<xs:documentation>A vector data model whose source is an ESRI
Shapefile</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:VectorDataType'>
<XS:sequence>
<xs:element name="'ShpFile" type="'pamml:DataFileCompressable/>
<xs:element name=""DbfFile" type="'pamml:DataFileCompressable™/>
<xs:element name="'ShxFile" type="'pamml:DataFileCompressable/>
<xs:element name="SbnFile"™ type="pamml:DataFileCompressable”
minOccurs=""0"/>
<xs:element name="SbxFile"™ type="pamml:DataFileCompressable”
minOccurs=""0"/>
<xs:element name="PrjFile" type="pamml:DataFileCompressable”
minOccurs=""0"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:element name="ShapefileWriter"™ type="pamml:ShapefileWriterType"/>
<xs:complexType name="ShapefileWriterType'>
<xs:annotation>
<xs:documentation>A vector data model whose output is an ESRI
Shapefile</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:ShapefileReaderType'>
<XS:sequence>
<xs:element name="VectorModel' type="‘pamml:VectorDataType'/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>

<l-——- -
<!I—-— Inline Well-Known Text Model -->
<l -

<xs:element name="InlineWKTReader"™ type="pamml:InlineWKTReaderType"/>
<xs:complexType name="InlineWKTReaderType'>
<xs:annotation>
<xs:documentation>A vector data model whose source is
Wel IKnownText</xs:documentation>
</xs:annotation>
<xs:complexContent>
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<xs:extension base="pamml:VectorDataType'>
<Xs:sequence>
<xs:element name="WKTGeometry' type="'xs:string"
maxOccurs=""unbounded" />
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<xs:element name=""InlineWKTWriter"” type="pamml:InlineWKTWriterType'/>
<xs:complexType name=""InlineWKTWriterType'>
<xs:annotation>
<xs:documentation>A vector data model whose output is
Wel IKnownText</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:InlineWKTReaderType'>
<XS:sequence>
<xs:element name="VectorModel' type="‘pamml:VectorDataType'/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<I-- GML 2.1 file Model -->
<xs:complexType name="SimpleGML2.1Reader">
<xs:annotation>
<xs:documentation>A vector data model whose source iconforms to OGC
GML v2.1 </xs:documentation>
<xs:documentation>and having the same FeatureTypes for every
Feature.</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:VectorDataType'>
<Xs:sequence>
<xs:element name=""XMLFile" type="‘pamml:DataFileCompressable’/>
<xs:element name="XMLSchemaFile"
type=""pamml :DataFileCompressable”™ minOccurs="0"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<I-- Relational database spatial data Model -->
<xs:complexType name="RDBVectorDataType'>
<xs:annotation>
<xs:documentation>A vector data model whose source is a relational
database</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:VectorDataType >
<Xs:sequence>
<xs:element name="User" type="'xs:string"/>
<xs:element name="Passphrase’™ type="pamml:PassphraseType"/>
<xs:element name="Host" type="'xs:anyURI"/>
<xs:element name="Port"” type="xs:int"/>
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<xs:element name="Driver' type="xXs:string"/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
<I-- PostGIS spatial data Model -->
<xs:element name="PostGlISReader"™ type="‘pamml:PostGISReaderType'/>
<xs:complexType name="PostGlSReaderType"'>
<xs:annotation>
<xs:documentation>A vector data model whose source is a PostgreSQL
PostGIS database</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:RDBVectorDataType"/>
</xs:complexContent>
</xs:complexType>
<xs:element name="PostGISWriter" type="pamml:PostGISWriterType'/>
<xs:complexType name="PostGISWriterType'>
<xs:annotation>
<xs:documentation>A vector data model that provides a connection to a
PostGIS database</xs:documentation>
</xs:annotation>
<xs:complexContent>
<xs:extension base="pamml:PostGlSReaderType"/>
</xs:complexContent>
</xs:complexType>
<I-- Oracle Spatial spatial data Model -->
<xs:element name="OracleSpatialReader">
<xs:annotation>
<xs:documentation>A vector data model whose source is an Oracle
Spatial database</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml :RDBVectorDataType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- ESRI SDE spatial data Model -->
<xs:element name="ESRISDEReader''>
<xs:annotation>
<xs:documentation>A vector data model whose source is an ESRI SDE
database</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:RDBVectorDataType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- VectorToRaster Model -->
<xs:element name="VectorToRaster">
<xs:annotation>
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<xs:documentation>A vector to raster conversion
model</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:RasterDataType'>
<Xs:sequence>
<xs:element name="Conversionlnfo">
<xs:complexType>
<xs:attribute name="cellValue" type="'xs:string”
use="required"/>
<xs:attribute name="dataType'" type="xs:anySimpleType"
use="optional'/>
<xs:attribute name="cellSize" type="xs:double™
use="required"/>
</xs:complexType>
</xs:element>
<xs:element name="InputVector' type="‘pamml:VectorDataType'/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I-- RasterToVector Model -->
<xs:element name="RasterToVector'>
<xs:annotation>
<xs:documentation>A raster to vector conversion
model</xs:documentation>
</xs:annotation>
<xs:complexType>
<xs:complexContent>
<xs:extension base="pamml:VectorDataType'>
<Xs:sequence>
<xs:element ref="pamml:RasterData’/>
</Xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<I--

Alternatives Models

-——>
<xs:element name="Alternatives'>
<xs:complexType>
<Xs:sequence>
<xs:element ref="pamml:Alternative” maxOccurs="unbounded"/>
</Xs:sequence>
</xs:complexType>
</xs:element>

<xs:element name="Alternative' type="‘pamml:ModelType"/>
<Ih--
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Helper components

—_—
<l-— *hkkkhhihhdhhdhhihhkirr __>
<I-- ***x**  Remotelnfo FhRIEE >
<xs:element name="Remotelnfo” type="pamml:RemotelnfoType"/>
<xs:complexType name="RemotelnfoType">
<xs:annotation>
<xs:documentation>Information about remote location and execution
possibilities</xs:documentation>
</xs:annotation>
<Xs:sequence>
<xs:element name="Name' type="'xs:string"” minOccurs="0"/>
<xs:element name="ModelLoc" type="'xs:anyURI"/>
<xs:element name="ModelRunnerLoc" type="xs:anyURI"™ minOccurs="0"/>
<xs:element name="LocalCache" type="pamml:LocalCacheType"
minOccurs="0"/>
</Xs:sequence>
</xs:complexType>
<l-— *hkkkhhrdhhhdhhihhrr __>
<l-- ***** | ocalCacheType ***** __>
<xs:complexType name="LocalCacheType">
<xs:annotation>
<xs:documentation>Information about local caching of the model and its
data</xs:documentation>
</xs:annotation>
<Xs:sequence>
<xs:element name="Cached" type="'xs:boolean'"/>
<xs:element name="CachedTime" type='"xs:dateTime"/>
<xs:element name="NextUpdateTime" type="xs:dateTime'™ minOccurs="0"/>
<xs:element name="LocalModel" type="pamml:ModelType"/>
</Xs:sequence>
</xs:complexType>
<l-— *hkkkhhrdhhhdhhirrr __>
<P_— **xx*  Attribute  *%%* >
<xs:element name="Attribute'>
<xs:complexType>
<xs:attribute name="name" type="'xs:string" use="‘required"/>
<xs:attribute name="dataType" type="xs:anySimpleType" use="‘required"/>
<xs:attribute name="minVal" type="'xs:string' use="optional"/>
<xs:attribute name="maxVal" type="'xs:string' use="optional"/>
<xs:attribute name="query' type=''xs:string” use="optional’/>
<xs:attribute name="note" type=""xs:string”™ use="optional’/>
<!-- string, double or int -->
<I-- XPath expression -->
</xs:complexType>
</xs:element>
<l-- *hkdkdhhhhhhrdkrhrr __>
<l—— ***x*x  Attributelnfo  ***** >
<xs:element name="Attributelnfo” type="pamml:AttributelnfoType"/>
<xs:complexType name="AttributelnfoType'>
<xs:annotation>
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<xs:documentation>metadata for record attributes. ordered list of
names and data types</xs:documentation>
</xs:annotation>
<Xs:sequence>
<xs:element ref="pamml:Attribute” maxOccurs="unbounded"/>
</Xs:sequence>
</xs:complexType>
<SP Fddkdkddddddddddddkdkddtxx FxdFgxxIIAx >
<!__ E o = o o Metadata E = o —_>
<xs:element name="Metadata' type="‘pamml:MetadataType'/>
<xs:complexType name="MetadataType'>
<xs:annotation>
<xs:documentation>Helpful info</xs:documentation>
</xs:annotation>
<Xs:sequence>
<xs:element name="Description’ type="xs:string'/>
<xs:element name="Reference' type="'xs:anyURI"™ minOccurs="0"/>
<xs:element name="VisualPreview" type="xs:anyURI"™ minOccurs="0"/>
<xs:element name="FGDCMetadata" type="xs:anyURI'™ minOccurs="0"/>
</Xs:sequence>
</xs:complexType>
<l-— *hkkkhhrdhhhdhhihrr __>
<l—— *****  Permissions FERIIE >
<xs:element name="Permissions' type="pamml:PermissionsType"/>
<xs:complexType name="PermissionsType'>
<xs:annotation>
<xs:documentation>collection of user, group and other
Permissions</xs:documentation>
</xs:annotation>
<xs:attribute name="user™ type="‘pamml:PermissionType’" use="optional’/>
<xs:attribute name="group’ type="pamml:PermissionType"™ use="optional™/>
<xs:attribute name="other' type="pamml:PermissionType"™ use="optional™/>
</xs:complexType>

<I-- A sequence of characters similar to Unix permissions.
Characters that are understood are "r-, "w", *x", "a" and "-".
r=read, w=write, x=execute, a=create alternative, -=no permission

Full permission would be specified as rwxa. A "-" instead of
one of those letters means no permission. For example:
r-xa gives read, execute and create alternative permissions. -->
<xs:simpleType name="PermissionType'>
<xs:annotation>
<xs:documentation>A sequence of characters similar to Unix
permissions, rwx, plus an "a"</xs:documentation>
<xs:documentation>for alternatives allowed.
undefined.</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">
<xs:pattern value=""[rwxau]{4}"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType name="GeometryType'>
<xs:annotation>

u® 1s for
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<xs:documentation>A string identifying the geometry type of all
in the data set</xs:documentation>
<xs:documentation>taken from the "Simple Features for SQL"™ 0GC

vectors

specification</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string">

<xs:enumeration value=""point'/>
<xs:enumeration value="linestring"'/>
<xs:enumeration value=""polygon’/>
<xs:enumeration value="multipoint"/>
<xs:enumeration value="multilinestring"/>
<xs:enumeration value="multipolygon'/>
<xs:enumeration value="‘geometrycollection™/>

</xs:restriction>
</xs:simpleType>
<xs:simpleType name="CompressionType">
<xs:annotation>
<xs:documentation>A string identifying a type of
compression</xs:documentation>
</xs:annotation>
<xs:restriction base="xs:string'>

<xs:enumeration value="zip"/>
<xs:enumeration value="'gzip"/>
<xs:enumeration value=""targzip'/>
<xs:enumeration value="bzip"/>
<xs:enumeration value=""tarbzip'/>

</xs:restriction>

</xs:simpleType>

<xs:attributeGroup name="globalAttributes'>
<xs:attribute name="name' type="'xs:string" use="‘required"/>
<xs:attribute name="id" type="'xs:string"” use="‘required"/>
<xs:attribute name="altOK" type="'xs:boolean' use="optional"

default=""true"/>
</xs:attributeGroup>
<xs:attributeGroup name="rasterAttributes'>

<xs:attribute name="numCols"™ type="xs:int" use="‘required"/>
<xs:attribute name="numRows'™ type="xs:int" use="‘required"/>
<xs:attribute name="minX" type=""xs:double™ use="‘required"/>
<xs:attribute name="minY" type=""xs:double™ use="‘required"/>
<xs:attribute name="cellSize" type="xs:double' use="required"/>

</xs:attributeGroup>
<xs:complexType name="PassphraseType">
<xs:attribute name="word" type="'xs:string"/>
<xs:attribute name="cryptoType" type=''xs:string"/>
</xs:complexType>
<xs:complexType name="DataFileCompressable’>
<xs:attributeGroup ref="pamml:DataFileCompressableAtts"/>
</xs:complexType>
<xs:attributeGroup name=""DataFileCompressableAtts >
<xs:attribute name="dataFile" type="xs:anyURI" use="required"/>
<xs:attribute name="compression' type="‘pamml:CompressionType"
use="optional*/>
</xs:attributeGroup>
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<xs:simpleType name="ValueUnits">
<xs:restriction base="xs:string'>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
</Xxs:restriction>
</xs:simpleType>

value=""abstract'/>
value=""meters" />
value=""kilometers'"/>
value="miles" />
value=""feet"/>
value=""grams'/>
value="liters"/>

<xs:simpleType name=""FocalOperation'>
<xs:restriction base="xs:string'>

<XS:enumeration
<XS:enumeration
<XS:enumeration
<XS:enumeration
</Xs:restriction>
</xs:simpleType>

value=""add" />
value=""subtract'/>
value="multiply"/>
value="divide"/>

<xs:simpleType name="ZonalOperation'>
<xs:restriction base="xs:string'>

<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
<xs:enumeration
</Xxs:restriction>
</xs:simpleType>

</Xs:schema>
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Appendix B. Glossary

C#: The preferred programming language for Microsoft’s .NET Web services architecture.

COM: Component Object Model. A software architecture used by Microsoft’s Windows operating

system that allows applications to be built from binary software components.

CORBA: Common Object Request Broker Architecture. A platform-independent protocol for
building distributed, platform-independent enterprise applications.

DCOM: Distributed Component Object Model. An extension of Microsoft's Component Object
Model (COM) to that permits the sharing of program components across a network.

DSS: Decision Support System. Information technology and software that taps database resources
to present information in a form that helps people at all levels of the organization make

decisions.

EDI: Electronic Data Interchange. The exchange of highly standardized electronic versions of
common business documents between computer systems through communications lines with

standard contracts. Generally the contracts are formulated within each industry.

HTML: Hypertext Markup Language. A formatting language used for documents on the World
Wide Web. HTML files are plain text files with formatting codes that tell HTML clients (e.g.
Web browsers) how to display text, position graphics and form items, and display links to
other pages.

HTTP: Hypertext Transfer Protocol. HTTP is the set of rules for exchanging files on the World
Wide Web. Relative to the TCP/IP suite of protocols—the basis for information exchange on
the Internet—HTTP is an application protocol.

GIS: Geographic Information Systems. Lately used to stand for Geographic Information Sciences,
suggesting a true scientific discipline separate from the technology.

GML: Geography Markup Language.
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IT: Information Technology. Includes all matters concerned with the furtherance of computer
science and technology and with the design, development, installation, and implementation of
information systems and applications [San Diego State University]. An information technology
architecture is an integrated framework for acquiring and evolving IT to achieve strategic goals.
It has both logical and technical components. Logical components include mission, functional
and information requirements, system configurations, and information flows. Technical
components include IT standards and rules that will be used to implement the logical
architecture (from http://www.ichnet.org/glossary.htm).

NET: Both a business strategy from Microsoft and its collection of programming support for what
are known as Web services, the ability to use the Web rather than your own computer for

various services.

OWL: Web Ontology Language. OWL builds on RDF and RDF Schema and adds more vocabulary
for describing properties and classes: among others, relations between classes (e.g.
disjointness), cardinality (e.g. “exactly one”), equality, richer typing of properties, characteristics

of properties (e.g. symmetry), and enumerated classes.

RDF: Resource Description Framework. A formal data model from the World Wide Web
Consortium (W3C) for machine understandable metadata used to provide standard
descriptions of web resources.

SOAP: Simple Object Access Protocol. A message layout specification that defines a uniform way of
passing XML-encoded data.

SQL: Structured Query Language. A standard interactive and programming language for getting
information from and updating a database.

UML.: Universal Modeling Language. A standard notation and modeling technique for analyzing
real-world objects, developing systems, designing software modules in object-oriented

approach.

URL.: Universal Resource Locator. The address of a resource, or file, available on the Internet.
Consists of the protocol of the resource (e.g. http:// or ftp://), the domain name for the

resource (e.g. www.example.com), and an identifying string. Most strings hint at their
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underlying content. They often look like a file path (e.g. /pages/2003/song.mp3) or a
command (e.g. /servlet/StockTicker?symbol=EFF).

WSDL: Web Services Description Language. Defines services as collections of network endpoints
whose abstract definition of interfaces and messages is separated from concrete network

deployment or data format bindings.

XML: Extensible Markup Language. The universal format for structured documents, messages, and
data on the Web. XML is a meta-language (a way to define tag sets) that allows you to design

your own customized markup language for many classes of information.
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