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i. Preface

This document is an Interoperability Program Report from the OGC Geospatial One Stop Transportation Pilot project. It discusses the process of translating the local transportation data sets from Jackson County OR and Siskiyou County Ca into a Stand Application Schema.

ii. Submitting organizations

The following organizations submitted this document to the Open GIS Consortium Inc. 
Polexis, Inc.

iii. Document Contributor Contact Points

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

	CONTACT
	COMPANY
	ADDRESS
	PHONE/FAX
	EMAIL

	Jeff Lansing
	Polexis, Inc.
	2815 Camino del Rio S., San Diego, CA 92108
	+1 619 542 7225
	jeff@polexis.com
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v. Changes to the OpenGIS( Abstract Specification

The OpenGIS© Abstract Specification does not require changes to accommodate the technical contents of this document. 
Foreword

Attention is drawn to the possibility that some of the elements of this part of OGC nn-nnnrx may be the subject of patent rights. The Open GIS Consortium Inc. shall not be held responsible for identifying any or all such patent rights.

OGC nn-nnnrx consists of the following parts, under the general title WFS-X Schema Translation:

· 
Part 1: The GOS-TP Experience
Introduction

The vision of the GOS-TP activity is to allow users to view and obtain desired data for a particular area, without needing to know the details of how the data are stored and maintained by independent organizations. For example, the federal government might maintain a service providing interstate highway data, a state might serve data about the highways under its jurisdiction, and a city might serve urban street data. A user should be able to view a map including roads from all of these jurisdictions simultaneously, letting the Portal automatically contact the necessary services and combine the data. Furthermore, the User should be able to view detailed documentation about the data and its provenance(s) if desired.

 The GOS Portal, in turn, is able to access information and services from a variety of Providers distributed across the network. These providers can have their data based on different schemas. The portal transparently provides requested data in a well-defined schema known as the Standard Application Schema. The Portal does not store or maintain the data and its associated services; rather, the data is distributed in many systems nationwide and maintained by the agency or organization that has the responsible for its quality and relevance. The actual mapping, or translation, occurs on the fly upon request of the data set by a WFS-X which co-located with the system that provides the data. 
WFS-X schema translation is an adaptation of an existing OGC web service, the WFS, to the goal of integrating distributed data in this way. The WFS-X enables the providers of the local data, who are exactly the ones to best know how their data fits into the Standard Application Schema, to perform the task of mapping their data into the well-defined schema. This document describes the details of two cases of doing this translation, and also the details of preparing the data in a way that enables this translation.
Introductory element — Main element

OpenGIS© Interoperability Program Report for the GOS-T Pilot project. 

1
Scope

This OpenGIS© document describes the process of translating transportation data supplied by Jackson County, OR and Siskiyou County, CA into a national content model.

This OpenGIS© document is applicable to future refinement of the WFS specification 02-058 and the Filter specification 02-059.
2 Conformance

Not required.

3
Normative references

The following normative documents contain provisions which, through reference in this text, constitute provisions of this part of OGC nnn. For dated references, subsequent amendments to, or revisions of, any of these publications do not apply. However, parties to agreements based on this part of OGC nnn 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.

OGC 02-058, Web Feature Service Implementation Specification.

OGC 02-059, Filter Encoding Implementation Specification.
ISO 19115,  Geographic Information -- Metadata.

ANSI, Geographic Information Framework – Data Content Standards For Transportation: Roads
W3C, XQuery 1.0: An XML Query Language
4
Terms and definitions

For the purposes of this document, the following terms and definitions apply.

distance expression

in a position expression, the linear distance measured along a linear element

event

a manner in which the value for an attribute and its location of applicability can be defined along a road feature, either at a single point (point event) or for a linear interval along the road feature (linear event), without requiring that the road feature be segmented wherever the value of the attribute changes

event model

that part of the road model that defines a manner in which to model attributes that may have values that change along the length of a segment or path

feature event

a special type of feature which can be located by linear referencing along a road segment or road path in addition to behaving as a feature by virtue of its having its own attributes, including its own (optional) geometry, independent of the geometry of any road segment or road path it is linearly referenced along, e.g., a bridge might be represented as a Feature Event so that it can have attributes such as type, length, and year of construction and its own spatial representation, either as a point, line, or polygon (in future versions of the standard, it may have all three) as well as being linearly referenced along a road segment or road path

geometry

the shape and geo-location of a feature

linear element

the underlying curvilinear element along which a linear referenced measure is taken

linear event

something that occurs along a portion of a road segment or road path, e.g., pavement type or speed limit; since they are not features, they have no geometry of their own but instead rely on their linearly referenced location along a road segment or road path (which may have geometry) to define their location 

linear location

a location that is specified as a distance along a one-dimensional feature, such as a roadway, specified with a single coordinate, whose coordinate axis is the linear feature itself 

linear reference model

that part of the road model which defines the manner of describing locations along linear entities (e.g., RoadSegs and RoadPaths) used to specify the extent of applicability of values of attributes along segments or paths or the linear referenced locations of feature events and the “along” type of road points   

linear referencing

the description of a location using a one-dimensional measurement along a linear element based upon the rules and units of some Linear Referencing Method

linear referencing method 

any of a number of schemes used to measure a location along or beside a linear feature as a distance from a known location measured along (and optionally laterally offset from) the linear feature

linear referencing system

the linear referencing method and the associated rules and protocols governing its application

offset expression

in a position expression, the lateral offset, measured perpendicular left or right from a linear element’s centerline, or from an offset reference, like “back of curb” 

point event

something that occurs at a single point location along a road segment or road path, e.g., a mountain pass or toll booth; since they are not features, they have no geometry of their own but instead rely on their linearly referenced location along a road segment or road path (which may have geometry) to define their location

position expression

used to describe a position using linear referencing and comprised of a measured value (distance expression), the curvilinear element being measured (linear element), and the method of measurement

referent

in the distance expression of a position expression, a known location from which a relative measurement can be made, e.g., a milepost or reference post along a highway 

road feature

any type of feature that constitutes or is associated with the Road system

road path 

RoadPath

defines a usage of an ordered list of whole or partial sections of physical roadway (i.e., road segments), e.g., an administrative route, such as Interstate 95, or a delivery route  

road point

RoadPoint

a point along the roadway system which has some special significance either for starting or ending a road segment or for representing a significant position along the roadway system such as the start or center of a bridge or the center of an intersection

road segment

RoadSeg

represents a linear section of the physical road system designed for, or the result of, human or vehicular movement; must be continuous (no gaps) and cannot branch; no mandates are provided on how to segment the road system except that data providers adopt a consistent method.

road system

that part of the transportation system that relates to roadways or their appurtenances such as roadway signs or signals

segmentation model

that part of the road model that defines road points, road segments, collections of road segments based on common usage called road paths, and the associated geometries and topologies of these

topology

with respect to linear network topology, the connectivity of the participating elements.  This can be specified directly by feature associations or indirectly by associating nodes and edges to the features and then specifying the node-edge connectivity.

transportation network

the set of road features participating in a set of topological relationships that define an uninterrupted path through the road system.

transportation system

includes the physical and non-physical components representing all modes of travel that allow the movement of goods and people between locations

5
Conventions

5.1
Symbols (and abbreviated terms)

LRM
Linear Reference Method

LRS
Linear Referencing System

OGC
Open GIS Consortium

UML
Unified Modeling Language

WFS
Web Feature Server

WFS-X
Translating Web Feature Server
XML
eXtended Markup Language

XQuery
XQuery Query Language
6
Developing Data Mappings

6.1
The Transportation Data Model

The purpose of the GOS_TP project was to validate both a transportation data model, and the feasibility of realizing that model within the OGC web services architecture.
6.1.1
Road Networks

6.1.1.1
The Road Network UML model
The UML model for road networks was developed by the project architect with the support of the transportation advisory board. The following diagram gives a high level overview of this data model.
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6.1.1.2
The Road Network Schemas
During the GOS-TP project a tool was developed to automatically create XML Schema from UML. This tool was used to produce the schemas that were used by the WFS's in this project.
6.1.2
Linear Referencing

The architect for the GOS-TP project developed a linear referencing model that was based on previous work, especially the NCHRP 20-27(2) model.

6.2
Data Preparation

It is generally agreed that all transportation data is "dirty". The goal of data preparation was to do "scrubbing" of the data so that it could be fit to the project data model.
6.2.1 Road Network Generation and Event Processing
The raw data was received in the form of shapefiles with accompanying DBF tables, or in some cases just DBF tables. The tables contained undocumented attributes of the shapes. In some cases visual inspection of the data values, together with knowing the meaning of the English "translations" of the column names,  was sufficient to determine the semantics of the values. In many cases it was not possible to know the semantics of the values.
6.2.1.1 Raw Data from Jackson County, OR

The streets data from Jackson County was data that was used both by the county highway department and by emergency responders at a 911 center. Thus the data had a large number of attributes that were not applicable to the GOS-TP schemas. The streets data also included not only county roads, but also local city streets and state roads which pass through the county. The following table shows the attributes of the streets data from Jackson County, together with what is know about the semantics of the attributes. (In the table, the term 'unknown' means that semantics of the attribute could not be determined. The term 'unused' means that there were no values for the attribute in the data.)
	OBJECTID
	the original database key of the segment

	IDNUM
	An unknown attribute of the segment

	PREFIX
	the directional prefix (N, S, E, or W) of the segment

	STREETNAME
	the name of the segment

	STREETTYPE
	A two letter abbreviation for the type of the segment (Rd, St, Wy, etc.)

	SUFFIX
	the directional suffix of the segment (nearly unused)

	CFCC
	An unknown attribute of the segment

	CFCC2
	An unknown attribute of the segment

	CITY_L
	A two letter abbreviation for the city on the left of the segment

	CITY_R
	A two letter abbreviation for the city on the left of the segment

	FRADDL
	the beginning of the address range on the left side of the segment

	TOADDL
	the ending of the address range on the left side of the segment

	FRADDR
	the beginning of the address range on the right side of the segment

	TOADDR
	the ending of the address range on the right side of the segment

	CHECKED
	An unknown attribute of the segment

	PROBLEM
	An unknown attribute of the segment

	ZIP_L
	the zip code for addresses on the left side of the segment

	ZIP_R
	the zip code for addresses on the right side of the segment

	PRIVATE
	Y if  the segment is privately owned

	X1
	The westernmost bound of the segment in its native CRS

	Y1
	the southernmost bound of the segment in its native CRS

	X2
	the easternmost bound of the segment in its native CRS

	Y2
	the northernmost bound of the segment in its native CRS

	LLX1
	An unused attribute of the segment

	LLY1
	An unused attribute of the segment

	LLX2
	An unused attribute of the segment

	LLY2
	An unused attribute of the segment

	MSLINK
	An unused attribute of the segment

	STREETID
	An unused attribute of the segment

	LOWHUB
	An unused attribute of the segment

	HIHUB
	An unused attribute of the segment

	CHAINID
	An unused attribute of the segment

	MARKED
	An unused attribute of the segment

	FLAGS
	An unused attribute of the segment

	MARKED2
	An unused attribute of the segment

	CHECKSUM
	An unused attribute of the segment

	POLICE_L
	An unknown attribute of the segment

	POLICE_R
	An unknown attribute of the segment

	FIRE_L
	An unknown attribute of the segment

	FIRE_R
	An unknown attribute of the segment

	EMS_R
	An unknown attribute of the segment

	EMS_L
	An unknown attribute of the segment

	P1R
	An unknown attribute of the segment

	P1L
	An unknown attribute of the segment

	P2R
	An unused attribute of the segment

	P2L
	An unused attribute of the segment

	P3R
	An unused attribute of the segment

	P3L
	An unused attribute of the segment

	MAP_PAGE1
	An unknown attribute of the segment (Thomas Brothers?)

	MAP_PAGE2
	An unknown attribute of the segment

	MAP_PAGE3
	An unknown attribute of the segment

	TRACT_R
	An unknown attribute of the segment

	TRACT_L
	An unknown attribute of the segment

	LO_X_PRE
	An unused attribute of the segment

	LO_X_NAME
	An unused attribute of the segment

	LO_X_TYPE
	An unused attribute of the segment

	LO_X_SUF
	An unused attribute of the segment

	HI_X_PRE
	An unused attribute of the segment

	HI_X_NAME
	An unused attribute of the segment

	HI_X_TYPE
	An unused attribute of the segment

	HI_X_SUF
	An unused attribute of the segment

	GMS_DATE
	An unknown data attribute of the segment

	GMS_TIME
	An unknown time attribute of the segment

	REC_TYPE
	An unused attribute of the segment

	RDOK
	An unused attribute of the segment

	VERSION
	An unknown attribute of the segment

	S_SEG_FLAG
	An unused attribute of the segment

	SRC_CODE
	An unused attribute of the segment

	DOT
	An unused attribute of the segment

	BASESPEED
	An unused attribute of the segment

	FROM_NODE
	An unused attribute of the segment

	TO_NODE
	An unused attribute of the segment

	FIRECHECK
	An unused attribute of the segment

	LFRADDL
	An unused attribute of the segment

	LTOADDL
	An unused attribute of the segment

	LFRADDR
	An unused attribute of the segment

	LTOADDR
	An unused attribute of the segment

	TYPE
	An unknown integer type code for the segment

	NAME
	the combined name of the segment (includes prefix, type, and suffix)

	BLMNUM
	the Bureau of Land Management number of the segment

	FSNUM
	the Forest Service number of the segment

	STREET
	the combined name of the segment

	ADDRESSED
	An unused attribute of the segment

	NAMED
	An unused attribute of the segment

	LESN
	An unknown attribute of the segment

	RESN
	An unknown attribute of the segment

	ESNASSIGNE
	An unused attribute of the segment

	LEXCH
	An unused attribute of the segment

	REXCH
	An unused attribute of the segment

	EXCHASSIGN
	An unused attribute of the segment

	LCITY
	An unused attribute of the segment

	RCITY
	An unused attribute of the segment

	CITYASSIGN
	An unused attribute of the segment

	STATUS
	An unused attribute of the segment

	OVERRIDE
	An unused attribute of the segment

	REVERSED
	An unknown attribute of the segment (T, F, or null. Does not agree with the FLIP attribute).

	LABELTYPE
	An unknown attribute of the segment

	LEGALNAME
	the legal name of the segment

	MP_DIS
	the measured length of the segment in miles (four place accuracy)

	BEGMP
	Measured distance of the start of the segment from a known referent

	ENDMP
	Measured distance of the end of the segment from a known referent

	ROADNUM
	the route number, if assigned, of the segment (used as a foreign key by the bridges and signs tables) 

	FLIP
	Whether or not the milepointing direction agrees with the geometry direction of the segment

	ID
	An unknown attribute of the segment

	SURF_TYPE
	the surface type of the segment (paved, unpaved, or trail)

	NAMELOW
	the upper and lower case name of the segment

	Shape
	the index of the shapefile coordinates of the segment

	Shape.len
	the calculated length of the segment, based on the shapefile coordinates


The bridges and signs data from Jackson County was part of an Oregon statewide database of events, maintained by the Association of Oregon Counties.

The following table shows the attributes for the bridges data for Jackson County.

	OBJECTID
	the original database key of the bridge

	COBRIDNUM
	the county number of the bridge

	STATEBRNUM
	the state number of the bridge

	COROAD
	the number of the road that the bridge is on (foreign key)

	ROADNAME
	the name of the road that the bridge is on

	MP
	the distance to the beginning of the bridge in miles from a known referent

	LOCATION
	An unknown attribute of the bridge

	CROSSING
	the name of the feature that the bridge crosses over

	TYPE
	the type of the bridge (slabs, timber, etc.

	SPAN
	the number of spans of the bridge

	RDWY
	the width of the roadway of the bridge. This is the most restrictive distance between curbs or rails on the bridge roadway. This is the minimum or nominal width, exclusive of flared areas for ramps. Source: Oregon Coding Guide for the Inventory and Appraisal of Oregon Bridges. This measurement is taken in feet. 

	LENGTH
	the length of the bridge. Bridge Length is the length of bridge measured in feet. This is measured from end of approach at the beginning of the bridge to beginning of approach at end of the bridge. 

	DIMENSIONS
	the engineering dimensions of the bridge

	DESIGNLOAD
	An unknown attribute of the bridge

	SKEW
	An unknown attribute of the bridge

	STATUS
	An unknown attribute of the bridge

	SR
	An unknown attribute of the bridge

	STATUSFAS
	An unknown attribute of the bridge


The following table shows the attributes for the signs data for Jackson County.

	OBJECTID
	the original database key of the sign

	M_P_
	the distance of the bridge in miles from a known referent

	SIDE
	the side of the road that the sign is on (N, P, or null)

	SIGN_TYPE
	the number of the sign style from the Manual on Uniform Traffic Control Devices, the Oregon Sign Policy and Guidelines for the State Highway System. 

	RIDER_1
	An unknown attribute of the sign (alternates with the sign type)

	RIDER_2
	An unknown attribute of the sign

	ROADNUM
	the number of the road that the sign is on (foreign key to the streets data)

	DATE_INSTA
	the data that the sign was installed

	DATE_REPLA
	the data that the sign was replaced

	F_B__ON_SI
	An unknown attribute of the sign

	FROM___TO
	the road one is coming from, followed by the road one is going to, when seeing the sign

	COMMENTS
	Comments about the sign


The Association of Oregon Counties web site has some information about some of the bridge and sign attributes, which has been included in the above two tables. The Manual on Uniform Traffic Control Devices is publicly available, and shows some of the signs which are coded by the SIGN_TYPE attribute.

6.2.1.2 Raw Data from Siskiyou County, CA

The roads data for Siskiyou County contains only the roads which are maintained by the county. This data contains the attributes that are shown in the following table.

	OBJECTID
	the original database key of the segment

	FNODE_
	A topology related attribute of the segment

	TNODE_
	A topology related attribute of the segment

	LPOLY_
	An unused attribute of the segment

	RPOLY_
	An unused attribute of the segment

	LENGTH
	the calculated of the segment (5 decimal places)

	GPS_RDS_12
	An unknown attribute of the segment

	GPS_RDS_13
	An unknown attribute of the segment

	ROADNUMBER
	the route number of the segment

	ROADNAME
	the name of the segment

	NUM_LANES
	the number of lanes of the segment

	SUR_TYPE
	the surface type of the segment (Paved, Unpaved)

	NOTE
	An unused attribute of the segment

	GPS_DATE
	An unknown date attribute of the segment

	GPS_TIME
	An unknown time attribute of the segment

	MILES
	the measured length of the segment (in hundredths of miles)

	Shape
	the index of the shapefile coordinates of the segment

	Shape.len
	the calculated length of the segment, based on the shapefile coordinates


The bridges data for Siskiyou County is in the form of a shapefile with an accompanying DBF attribute table. The attributes are shown in the following table.

	OBJECTID
	the original database key of the bridge

	AREA
	An unused attribute of the bridge

	PERIMETER
	An unused attribute of the bridge

	BRIDGES_
	An unknown attribute of the bridge

	BRIDGES_ID
	An unknown attribute of the bridge

	PIC_1_NAME
	the name of the first picture of the bridge

	PIC_2_NAME
	the name of the second picture of the bridge

	NOTE
	An unused attribute of the bridge

	GPS_DATE
	An unknown date attribute of the bridge

	GPS_TIME
	An unknown time attribute of the bridge

	FILE_1
	the file name of the first picture of the bridge

	FILE_2
	the file name of the second picture of the bridge

	SYMBOL_ANG
	An unknown attribute of the bridge

	CO_NUMBER
	the county number of the bridge

	ST_NUMBER
	the state number of the bridge

	PHOTO_PATH
	the relative path of the first picture of the bridge

	FLSHT_DRAW
	An unknown attribute of the bridge (Yes, No)

	Shape
	the index of the shapefile coordinates of the bridge


The signs data for Siskiyou County is also in the form of a shapefile with an accompanying DBF attribute table. The attributes are shown in the following table.

	OBJECTID
	the original database key of the sign

	AREA
	An unused attribute of the sign

	PERIMETER
	An unused attribute of the sign

	SIGNS_
	An unknown attribute of the sign

	SIGNS_ID
	An unknown attribute of the sign

	PIC_1_NAME
	the name of the first picture of the sign

	PIC_2_NAME
	the name of the second picture of the sign

	NOTE
	An unused attribute of the sign

	GPS_DATE
	An unknown date attribute of the sign

	GPS_TIME
	An unknown time attribute of the sign

	ROAD_SIDE
	the side of the road that the sign is on (left, right, null)

	FILE_1
	the file name of the first picture of the sign

	FILE_2
	the file name of the second picture of the sign

	DRIVE
	the DOS drive label of the first picture of the sign

	PATH
	the relative path of the first picture of the sign

	SIGN_NUM
	the number of the sign (null, an integer, or 'X')

	Shape
	the index of the shapefile coordinates of the sign


The JPEG images of the bridges and of the signs were also part of the Siskiyou data. The term 'picture' in the table above refers to these JPEG images.
6.2.1.3 Attribute Slots in the Data Model

During the GOS-TP project the question arose as to what attributes the different features should have. Should each local node define new attributes for the features, attributes that would match the data available at that node? The answer that was decided was no. The schema should be the same everywhere. The features from any node anywhere should have the same possible attributes.

As a consequence of the above decision, the road segments and other features  in the data model have only a fixed, limited set of possible attributes available as "slots" into which the attribute values (or combinations of the attribute values) of the local data can be "inserted". These possible attributes are described in the following tables.

6.2.1.3.1 Road Segments

	gml:metaDataProperty
	Any arbitrary metadata for the segment

	gml:description
	a description of the segment

	gml:name
	the name of the segment

	gml:boundedBy
	the bounding box of the segment

	gml:priorityLocation
	An unknown attribute of the segment

	gml:location
	An unknown attribute of the segment

	gos:source
	the source of the segment

	gostp:lastUpdateDate
	the last update date of the segment

	gostp:status
	the current status of the segment

	gostp:fieldMeasure
	the measured length of the segment

	gostp:authorityID
	If  the segment is part of an anchor point/anchor section system, then the authority for that system

	gostp:length
	the calculated length of the segment

	gostp:geometry
	the GIS geometry of the segment

	gostp:topology
	the associated topology of the segment

	gostp:isAnchorSection
	Whether the segment is an anchor section

	gostp:pointAlong
	A list of road points which fall along the segment

	gostp:event
	A list of attribute events which occur along the segment

	gostp:startPoint
	the point at the beginning of the segment

	gostp:endPoint
	the point at the end of the segment

	@gml:fid
	the database key of the segment

	@gml:id
	the GML identifier of the segment


6.2.1.3.2 Road Points

	gml:metaDataProperty
	Any arbitrary metadata for the point

	gml:description
	a description of the point

	gml:name
	the name of the point

	gml:boundedBy
	the bounding box of the point

	gml:priorityLocation
	An unknown attribute of the point

	gml:location
	An unknown attribute of the point

	gos:source
	the source of the point

	gostp:lastUpdateDate
	the last update date of the point

	gostp:geometry
	the GIS geometry of the point

	gostp:topology
	the associated topology of the point

	gostp:isAnchorPoint
	Whether or not the point is an anchor point

	gostp:alongLocation
	the linear referencing information for the point

	gostp:locatedOn
	the segment that the point is located on

	gostp:isTheStartOf
	the segment that the point is the start point of

	gostp:isTheEndOf
	the segment that the point is the end point of

	@gml:fid
	the database key of the point

	@gml:id
	the GML identifier of the point


6.2.1.3.3 Road Paths

	gml:metaDataProperty
	Any arbitrary metadata for the path

	gml:description
	a description of the path

	gml:name
	the name of the path

	gml:boundedBy
	the bounding box of the path

	gml:priorityLocation
	An unknown attribute of the path

	gml:location
	An unknown attribute of the path

	gos:source
	the source of the path

	gostp:lastUpdateDate
	the last update date of the path

	gostp:geometry
	the GIS geometry of the path

	gostp:topology
	the associated topology of the path

	gostp:routeNumber
	the route number of the path

	gostp:composedOfWholeorPartial
	A list of the segments which compose the path

	gostp:event
	A list of attribute events which occur along the path

	@gml:fid
	the database key of the segment

	@gml:id
	the GML identifier of the segment


6.2.1.3.4 FeatureEvents

	gml:metaDataProperty
	Any arbitrary metadata for the event

	gml:description
	a description of the event

	gml:name
	the name of the event

	gml:boundedBy
	the bounding box of the event

	gml:priorityLocation
	An unknown attribute of the event

	gml:location
	An unknown attribute of the event

	gos:source
	the source of the event

	gostp:lastUpdateDate
	the last update date of the event

	gostp:atPosition
	the linear referencing information for the event (if a point event)

	gostp:startPosition
	the linear referencing information for the start of the event (if a linear event)

	gostp:endPosition
	the linear referencing information for the start of the event (if a linear event)

	gostp:geometry
	the GIS geometry of the event

	@gml:fid
	the database key of the event

	@gml:id
	the GML identifier of the event


6.2.1.3.4 Attribute Events

Because only bridges and signs data was available for the project, only point attribute events (and not linear attribute events) were treated.

	gml:metaDataProperty
	Any arbitrary metadata for the event

	gml:description
	a description of the event

	gml:name
	the name of the event

	gml:boundedBy
	the bounding box of the event

	gml:priorityLocation
	An unknown attribute of the event

	gml:location
	An unknown attribute of the event

	gostp:value
	the value of the event

	gostp:source
	the source of the event

	gostp:atPosition
	the linear referencing information for the event

	gostp:pointEventType
	the type of the point event (for this project: Bridge or Sign)

	@gml:fid
	the database key of the event

	@gml:id
	the GML identifier of the event


6.2.1.3.5 Discussion

Besides the decision which was made on a project level to restrict the feature attributes to a single national set of attributes, further restrictions were made for the Jackson County and Siskiyou Count nodes. 

It was decided to not use the metaDataProperty attribute for the following reason. This attribute allows any attributes to be attached to a feature as metadata. But this goes directly counter to the reasoning behind the project-wide restriction just mentioned. Since any attribute can be added, there is no possibility of using the schema to understand what these attributes are. Some other mechanism, which does not exist, would be required. So the metaDataProperty field was not unused.

Further, since the attribute events have two more "slots" than the feature events have, it was decided to use attribute events instead of feature events. Since the data for the two nodes covered here only included bridges and signs, it was decided to use only point attribute events (and not linear attribute events, for which there was no data).

6.2.1.4 The Attribute Mappings

The attribute mappings require more than one step. The first step was to map the raw data into the data model shown in the following diagram.
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6.2.1.4.1 Jackson County

For the Jackson County streets data, the following fields were extracted from the raw data: OBJECTID, BEGMP, ENDMP, ROADNUM, NAMELOW, FRADDR, TOADDR, SURF_TYPE, STREETTYPE, and the shape.

These fields were used to make new segment objects which contained the extracted values. The following table shows the mappings.

	begmp
	BEGMP

	description
	See text.

	endmp
	ENDMP

	id
	OBJECTID

	length
	Computed from Shape.

	marker
	Unused.

	namelow
	NAMELOW

	roadnum
	ROADNUM


The description field for the segment was produced by combining some of the extracted values as follows:

SURF_TYPE + " " + STREETTYPE + " from address " + FRADDR + " to " + TOADDR.

This produced descriptions that look like this, for example: "paved Rd from address 200 to 298". Note that this mapping is essentially arbitrary, in the sense that any number of other mappings could have taken place at this point. It is also the case that this mapping could have been done later, during the runtime portion of the translation, by adding more attributes to the segment objects.
The coordinates from the shape for each segment were used to make new part objects. The part objects were used to compute the "pointAlong" points for the segments. The part objects were also used to identify identical segments. One case of identity was found, and the duplicate was removed.

There were problems with connecting the segments together. In some cases it was obvious that segments that were not connected should be connected. Such a case would be when two segments with the same name met (or failed to meet) as show in the following illustration:
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Here it is clear that the four segments should be adjusted to meet at a common point. In other cases physical inspection ("ground truthing") would be necessary to confirm that the segments should actually be connected. It was decided that any segments with endpoints that were closer than 40 feet, and were not connected with any intervening segment, would be joined. This number was chosen as the least number that would not exclude the obvious cases just described. There were 135 cases that met this criterion, mostly involving very near points; the following illustration shows a Fourier approximation of the probability distribution of the distances in these 135 cases:
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It is possible that this might represent a Poisson distribution, which could mean that it is a reliable indicator of a real (rare) phenomenon, which could in turn mean that connecting the segments in this way is justified.

 After the segments and the corresponding points in the network were determined, the paths were calculated. Paths were defined as series of connected segments where the ending milepoint of one segment was equal to the beginning milepoint of the adjacent segment. There were a number of complications, including the fact that some segments had been reversed end for end, and the fact that some intervening segments with zero measured length had been inserted. (Perhaps this had been done to compensate for realignments that had taken place.) 
In order to calculate the paths many segments had to be reversed end for end. Also, the zero-length segments were given a small length, which was non-zero, but small enough that it would disappear in the round-off error. Once the paths were calculated it was then possible to linear reference the events using the milepoints that had been measured along those paths.
For the Jackson County bridges data, the following fields were extracted from the raw data: COROAD, MP, COBRIDNUM, STATEBRNUM, ROADNAME, CROSSING, TYPE, and DIMENSIONS.

For each entry in the bridges data, a new event object was created. The following table shows the mappings.

	description
	See text.

	id
	Value of event counter.

	measure
	Calculated programatically.

	mp
	MP

	name
	See text.

	offset
	Always zero.

	position
	Calculated programatically.

	roadnum
	COROAD 

	value
	See text.


The description field for the event was produced by combining extracted values as follows:

ROADNAME + "@" + CROSSING.

The name field for the event was produced by combining the extracted values as follows:

if the STATEBRNUM was not empty then:

"StateBridge_" + STATEBRNUM, otherwise "CountyBridge_" + COBRIDNUM.

The value field for the event was produced by combining the extracted values as follows:

TYPE + " " + DIMENSIONS.

For the Jackson County signs data, the following fields were extracted from the raw data: ROADNUM, M_P_, FROM___TO, SIDE, DATE_INSTA, DATE_REPLA, SIGN_TYPE, RIDER_1,  and RIDER_2.

For each entry in the signs data, a new event object was also created. The following table shows the mappings.

	description
	See text.

	id
	Value of event counter.

	measure
	Calculated programatically.

	mp
	M_P_

	name
	FROM___TO

	offset
	See text.

	position
	Calculated programatically.

	roadnum
	ROADNUM 

	value
	See text.


The description field for the event was produced by combining extracted values as follows:

"Installed: " + DATE_INSTA + " Replaced: " DATE_REPLA.

Dates were converted to ISO format. If the DATE_REPLA value was empty, nothing was put for it.

The value field for the event was produced as follows:

If the SIGN_TYPE values was not empty then it was used, otherwise if the RIDER_1 field was not empty then it was used, otherwise if the RIDER_2 field was not empty then it was used, otherwise the value field was set to "Unknown".

The measure and offset fields for the events were calculated by knowing the road path that the event was associated with, together with the milepointing information for the event and that path. The only offset information available was the information about which side of the road the event was on (for the case of the signs), so offsets were given in units of "road width" (whatever that happens to be at the location of the event), and could have the values –0.5, 0, or +0.5 (where zero is for bridges).

Because of the complexity that would have resulted from using the RoadPaths as the domains for linear referencing, it was decided to use the RoadSegs instead. Hence the milepointing information was recalculated so that each event was linearly referenced with respect to the individual segment with which it was most nearly associated, based on the start point of that segment.

6.2.1.4.2 Siskiyou County

For the Siskiyou County roads data, the following fields were extracted from the raw data: OBJECTID, LENGTH, MILES, GPS_RDS_12, ROADNAME, SUR_TYPE, GPS_DATE, GPS_TIME, and the shape. These fields were used to make new segment objects which contained the extracted values. The following table shows the mappings.

	begmp
	Unused.

	description
	See text.

	endmp
	Unused.

	id
	OBJECTID

	length
	Computed from Shape.

	marker
	Unused.

	namelow
	ROADNAME

	roadnum
	GPS_RDS_12


The description field for the event was produced by combining extracted values as follows:

SUR_TYPE + " date " + GPS_DATE + " time " + GPS_TIME

The ROADNAME value was used for the namelow field (even though it was not mixed case, as for the Jackson County data).

Rather than creating new fields in the segment, the LENGTH values was stored in the begmp field, and the MILES value was stored in the endmp field.

For the Siskiyou County bridges data, the following fields were extracted from the raw data: OBJECTID, CO_NUMBER, ST_NUMBER, FILE_1, and the shape.

For each entry in the bridges data, a new event object was created. The following table shows the mappings.

	description
	FILE_1

	id
	Value of event counter.

	measure
	Calculated programatically.

	mp
	Calculated programatically.

	name
	See text.

	offset
	Calculated programatically.

	position
	Shape

	roadnum
	Calculated programatically.

	value
	See text.


The FILE_1 value, which was the name of a JPEG image of the bridge, was stored in the description field. (When this field is returned as the response to a query the URL of the web server that the WFS is associated with is prepended to it.)

The name field for the event was produced as follows:

"CountyBridge_" + CO_NUMBER.

The value field for the event was produced as follows:

"StateBridge_" + ST_NUMBER.

For the Siskiyou County signs data, the following fields were extracted from the raw data: SIGNS_ID, FILE_1, ROAD_SIDE, GPS_DATE, GPS_TIME, SIGN_NUM, and the shape.

For each entry in the signs data, a new event object was created. The following table shows the mappings.

	description
	FILE_1

	id
	Value of event counter.

	measure
	Calculated programatically.

	mp
	Calculated programatically.

	name
	SIGN_NUM

	offset
	Calculated programatically.

	position
	Shape

	roadnum
	Calculated programatically.

	value
	SIGN_NUM


Type information, to put into the value field  for the signs was not directly available from the data. Such information has to be inferred from inspecting the images of the signs, and then comparing it with the Manual on Uniform Traffic Control Devices, for example.

Unlike the Jackson County bridges and signs data, the Siskiyou County bridges and signs data was geolocated, and each event had an associated point shape.  This geolocation was used to produce linear referencing information for the event. (Which was necessary to do, because it had been decided that attribute events would be used.) 

An R*-tree index was built from the parts objects, each of which had a geolocated beginning and ending, and the part that was nearest to each event was found. Then simple algebra was used to find the measure and offset of the event with respect to the segment that was the parent of that part, and these values were stored in the event object.

6.2.2 Database Loading

Once the road network was generated, and the linear referencing information was computed, then the data model was loaded into ArcSDE, which was running on top of SQL Server 2000. This created database tables which could be queried either directly or through ArcSDE. So there was another phase of translation which took place at data loading time, and involved mapping the data model into database tables. For convenience, the lists that occur in the data model (see section 6.2.1.4) were mapped to comma separated lists of values, and stored in the tables as a single value. 
The following tables show the details of this mapping.

	id
	segment.id

	description
	segment.description

	name
	segment.namelow

	startPoint
	segment.startPoint.id

	endPoint
	segment.endPoint.id

	pointAlong
	segment.getPointAlong()

	length
	segment.length

	fieldMeasure
	segment.getMeasure()

	event
	segment.getEvents()

	container
	segment.path.id


The getPointAlong() function returns a comma separated list of the id's of the points that are alongPoints of the segment.
The getMeasure() function returns the absolute value of begmp – endmp.
The getEvents() function returns a comma separated list of the id's of the events on the segment.

	id
	point.id

	name
	point.getName()

	isTheStartOf
	point.getBegins()

	isTheEndOf
	point.getEnds()

	locatedOn
	point.getLocatedOn()


If the point is not the end point of any segments, the getName() function returns "start of " plus a comma separated list of the id's of the segments that the point is the start point of. If the point is not the start point of any segments, the getName() function returns "end of " plus a comma separated list of the id's of the segments that the point is the end point of. Otherwise the getName() function returns "intersection of " plus a comma separated list of the id's of the segments that the point is the start point of, followed by a comma separated list of the id's of the segments that the point is the end point of. 
The getBegins() function returns a comma separated list of the id's of the segments that the point is the start point of. 

The getEnds() function returns a comma separated list of the id's of the segments that the point is the end point of. 

The getLocatedOn() function returns a comma separated list of the id's of the segments that the point is located on. 

	id
	path.id

	name
	path.name

	roadnum
	path.roadnum

	composedOfWholeOrPartial
	path.getSegments()


The getSegments() function returns a comma separated list of the id's of the segments that compose the path. 
	id
	event.id

	description
	event.description

	name
	event.name

	value
	event.value

	measure
	event.measure

	offset
	event.offset

	referent
	event.segment.startPoint.id

	referenceDomain
	event.segment.id

	pointEventType
	event.getType()

	marker
	event.segment.marker


The getType() function returns "Bridge" if the event is a bridge, otherwise it returns "Sign. (Those are the only two possible events types in the data.)

	id
	marker.id

	measure
	marker.measure

	segment
	marker.segment.id

	point
	marker.segment.startPoint.id


6.2.3 Reprojection

Because of certain limitations on the Java interface to ArcSDE, it was not possible to convert the data at runtime into the common projection that had been chosen for the project (which was EPSG:63266405, a WGS84-based projection into degrees of geodetic longitude and geodetic latitude). So reprojection was accomplished by the following bulk process, instead.

The ArcSDE tables were exported as shapefiles. Then the exported shapefiles were reprojected using the PROJ4 library from remotesensing.org. Then the reprojected shapefiles were imported back into ArcSDE. This somewhat cumbersome process will hopefully not be needed in the future. As a (unwanted) side effect of this process, attribute names were converted to all uppercase, and were truncated after 10 characters. These converted names are what have to be referenced in the component object views referenced below.
Once the reprojection step was complete, the data was ready to be queried.

6.3 Schema Editing

Part of the GOS-TP project was to refine a common schema for nationwide transportation data. A corollary of this is that for any given set of local data, part of the national schema would be unused. There would be nothing in the local data that would correspond to some – perhaps many – of the "slots" in the common schema. So there was a good reason to develop a mechanism that could make the schema fit the data.

For the case of WFS, "making the schema fit the data" was taken to mean that the WFS would return responses to the DescribeFeatureType requests that were locally customized to fit local data. A locally customized schema was deemed to be acceptable if it met the following criterion:

· Any XML that conformed to the locally customized schema would also conform to the common schema.

In effect, this criterion allows for the following two possibilities:

1. Optional parts of the common schema for which there is no corresponding local attribute can be eliminated.

2. Optional parts of the common schema for which a corresponding local attribute value will always be supplied can changed to be mandatory parts.

A mechanism was developed that allowed the common schema to "edited" in this way, on the fly, and also allowed generating new schema that reflected this editing. The editing was based on a list of XPath expressions. Appendix A contains the list that was used for this project.
6.3.1 Masking Out Unused Parts of the Common Schema

Part of the decision making that has to be done, in determining how the local data will be translated into the common schema, is to decide what parts of the common schema will be used, and which parts will not. This has to be done by a human user who is familiar with both the common schema and the local data.
A schema editor was developed that makes possible this activity by the human user. The output of this editing process is an list of XPath expressions which is saved. The saved version can be edited again later. This output of the editing process is used by the WFS to do runtime type checking of incoming queries.
6.3.2 Strictness Changes

The editing mechanism also allows optional parts of the common schema to be changed to being mandatory. This has an effect on the logic that determines what the WFS will return, as follows. 
There are certain conventions that govern what a WFS will return in response to a query. These conventions are:

1. That the WFS will return only results that conform to the schemas returned from DescribeFeatureType requests.

2. That the WFS will return all of the things that are explicitly asked for in a query (if it is valid to ask for them).

In addition, GML3 provides a number of so-called "PropertyType" attributes, where there is a choice of returning either the attribute itself, as XML, or a reference to that attribute, using an xlink:href. The convention was adopted that:
3. PropertyType attributes will be turned into references if those attributes are not specifically requested in a query, otherwise they will be returned as XML.

Making an attribute mandatory can assure that it will always be returned, because of convention (1). Or it can assure that it will always be returned, because of convention (3), if the XML branch of the choice is made mandatory, and the reference branch is ignored.
6.3.3 Schema Generation

An ability to generate new schema that reflected the results of schema editing was developed. In the end, this ability was not used in this project because it was incompatible with the WFS client. It turned out that the client had made the assumption that certain namespaces were "well-known" and could not be changed. Thus it was not able to handle the changed schemas that resulted from the schema generation process.
7 Query Processing

Figure 7.1 shows the first step in the translation process. The WFS-X client issues queries against the Standard Application Schema view (SAS view) in order to retrieve subsets of the data set. These client queries use the OGC Filter language to describe the subset of the data that the queries are intended to retrieve.
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Figure 7.1. The client query against the SAS view.

An incoming client query undergoes two transformations. First it is translated from an OGC Filter based query against the SAS view, into an equivalent XQuery query against that same view. Then second, the resulting XQuery query is converted into a (still equivalent) XQuery query against the component objects of the SAS view. Figure 12 shows the result of this second step.
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Figure 7.2. The query against the component object views.

The query conversion process treats the connections between the component objects in the SAS view as joins. These joins are inserted into the converted query as XQuery where-clauses, with some accompanying variable renaming. The process of inserting joins is controlled by a set of conversion rules that has to be derived by analysis of the SAS.

Unlike the SAS view, which is only virtual, there are actual queries which produce the component object views. Figure 7.3 shows part of the query that produces the component object view for the RoadPath components, for the Jackson County, OR data set. Appendix B includes all the complete query, together will all of the other component object view queries for both Jackson County and for Siskiyou County.
for $path in document("localhostSQL2000$GEO_JCSTREETS_ROADPATHS")/


GEO_JCSTREETS_ROADPATHS/ROW

let $pathid := $path/ID/text()

let $sourceref := concat(wfs:system-property("onlineResource"), "#gostp:RoadPath/gos:source")

let $mins := concat($path/MINY/text(), ",", $path/MINX/text())

let $maxs := concat($path/MAXY/text(), ",", $path/MAXX/text())

let $envelope := concat($mins, " ", $maxs)

return

<gostp:RoadPath gml:id="{ $pathid }">
    <gml:name>{ $path/NAME/text() }</gml:name>
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <gos:source xlink:href="{ $sourceref }"/>
    <gostp:lastUpdateDate>2000-10-01T00:00:00-00:00</gostp:lastUpdateDate>
    <gostp:geometry>
      <gml:MultiCurve>
        <gml:curveMember>
          <gml:LineString gml:srsName="EPSG:63266405">
            <gml:coordinates>{ 

  

  wfs:get-coords($path/SHAPE/text(), "localhostSDE$geo_jcstreets_roadPaths", "true")



 }</gml:coordinates>
          </gml:LineString>
        </gml:curveMember>
      </gml:MultiCurve>
    </gostp:geometry>
    <gostp:routeNumber>{ $path/ROADNUM/text() }</gostp:routeNumber> {

for $childseg in tokenize($path/COMPOSEDOF/text(), "[ ,]")

let $childref := concat(wfs:system-property("onlineResource"), concat("gostp:RoadSeg[@gml:id='", $childseg, "']"))return

<gostp:composedOfWholeorPartial xlink:href="{ $childref }">
      <gostp:RoadSeg gml:id="{ $childseg }"/>
    </gostp:composedOfWholeorPartial>
} </gostp:RoadPath>
Figure 7.3. The RoadPath component object view.

Essentially, the component object views are the place where the WFS-X translation takes place. The GML for the result of the query is produced by composing the elements and attributes from the global schema, together with the data that is being referenced by the XQuery variables in the view ($path/ROADNUM/text(), for example). 

As inspection of Figure 7.3 shows, the component object views are written as if ther referenced an even lower level view of the data. For example, the RoadPath component object view is written as if it were referencing the schema shown in Figure 7.4.

  <xs:element name="GEO_JCSTREETS_ROADPATHS">
    <xs:complexType>
      <xs:sequence>
        <xs:element name="ROW" maxOccurs="unbounded">
          <xs:complexType>
            <xs:sequence>
              <xs:element name="OBJECTID" type="xs:byte"/>
              <xs:element name="ID" type="xs:byte"/>
              <xs:element name="NAME" type="xs:string"/>
              <xs:element name="ROADNUM" type="xs:short"/>
              <xs:element name="COMPOSEDOF" type="xs:string"/>
              <xs:element name="MINX" type="xs:decimal"/>
              <xs:element name="MINY" type="xs:decimal"/>
              <xs:element name="MAXX" type="xs:decimal"/>
              <xs:element name="MAXY" type="xs:decimal"/>
              <xs:element name="SHAPE" type="xs:string"/>
            </xs:sequence>
          </xs:complexType>
        </xs:element>
      </xs:sequence>
    </xs:complexType>
  </xs:element>
</xs:schema>
Figure 7.4 Schema for the segment data.

This lower level view (called the "canonical view" in the XML database literature) is another virtual view. The view itself is not actual; the behavior that it represents is implemented by algebraic operators inside the query processing engine, which determine the schema of the tables when they connect to the database containing the local data set.

One issue is that currently the component object views must be written by hand. In the future a tool that uses the schema for the component (which is a subschema of the SAS), together with the schema for the local data, will assist this view generation procedure.

The component object views are not meant to be executed directly, so there is one final step in processing the incoming Query. The compositionality of XQuery allows the incoming user query (which by this point has been converted into an XQuery query against the component object views), and the queries that define the component object views, to be combined together into a single query. It is this final combined query that it executed by the query processing engine.

7.1 View Generation

Problems with "infinite" XML.

7.2 Runtime

At runtime, incoming OGC Filter queries were converted to XQuery queries, which were then submitted to the XQuery query engine for execution. There are three kinds of constraints that affect this query conversion process. These are the WFS conventions mentioned in section 6.3, the syntactic well-formedness of the incoming query, and the structure of the data model. In the following the incoming OGC Filter queries are called the source queries, and the generated XQuery queries are called the target queries.
7.2.1 Affect of the WFS conventions
Unlike the source queries, which can rely on the WFS conventions to help determine what their intention is, the target queries have to explicitly describe all and only what they intend to retrieve. This means that the WFS convention  have to be actualized into the target query. This was is done at runtime by traversing the masked schema, according to the WFS conventions, as deeply as all parts of the source query reference.
7.2.2 Affect of the syntax on the conversion
The source queries have two "levels" of syntax. The upper level is the XML syntax; this syntax is that described in the OGC Filter specification, and the source query must be well-formed with respect to this syntax. If it is not, the XML parser will create an exception, and this exception will be returned to the client as a Service Exception.

At the lower level is the syntax of the contents of the PropertyName elements in the source query. This syntax is the syntax of a subset of XPath; essentially the PropertyName elements are using this syntax to encode references into the GOS-TP schemas.
7.2.3 Affect of the data model

8 Testing

A test generator was developed which connected to the WFS-X and continually supplied it with queries. The queries were composed from randomly selected parts of the schemas. An option was available to mask the schemas, in order to match the internal masked schema of the WFS-X. With this option, about 3% of the generated queries retrieved non-trivial results. A number of problems were uncovered by this testing.
9 Metadata Development

The schema editor was modified to store any text as the value of an XPath expression (rather than just IGNORED and MANDATORY). Then this modified schema editor was used to edit the metadata schema. Unused parts of the schema were masked out, and used parts were given default values by a human using the editor. Then an XQuery query was generated from the results of the editing, and applied to the capabilities XML of each WFS-X. This produced the final metadata XML for each WFS-X (i.e., for Jackson County and for Siskiyou County).
10 Implications for WFS

11 Implications for XQuery

Annex A
(informative)

Masked Attributes for the GOS-TP Common Schemas
A.1
Ignored Attributes
The following list of attributes (described as XPath expressions, occurred in the common schemas, but were ignored by the WFS. 

· /gos:MAT_Feature

· /gos:MAT_FeatureCollection

· /gostp:FeatureCollection

· /gostp:LinearAttributeEvent

· /gostp:LinearReferencingElement
· /gostp:LinearReferencingElement/gml:boundedBy

· /gostp:LinearReferencingElement/gml:description

· /gostp:LinearReferencingElement/gml:location

· /gostp:LinearReferencingElement/gml:metaDataProperty

· /gostp:LinearReferencingElement/gml:name

· /gostp:LinearReferencingElement/gml:priorityLocation

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadPath/@gml:remoteSchema

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadPath/@xlink:actuate

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadPath/@xlink:arcrole

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadPath/@xlink:href

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadPath/@xlink:role

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadPath/@xlink:show

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadPath/@xlink:title

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadPath/@xlink:type

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadPath/gostp:RoadPath

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadSeg/@gml:remoteSchema

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadSeg/@xlink:actuate

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadSeg/@xlink:arcrole

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadSeg/@xlink:role

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadSeg/@xlink:show

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadSeg/@xlink:title

· /gostp:LinearReferencingElement/gostp:isBasedOnRoadSeg/@xlink:type

· /gostp:PointAttributeEvent/@gml:fid

· /gostp:PointAttributeEvent/gml:location

· /gostp:PointAttributeEvent/gml:metaDataProperty

· /gostp:PointAttributeEvent/gml:priorityLocation

· /gostp:PointAttributeEvent/gostp:source/@gml:remoteSchema

· /gostp:PointAttributeEvent/gostp:source/@xlink:actuate

· /gostp:PointAttributeEvent/gostp:source/@xlink:arcrole

· /gostp:PointAttributeEvent/gostp:source/@xlink:href

· /gostp:PointAttributeEvent/gostp:source/@xlink:role

· /gostp:PointAttributeEvent/gostp:source/@xlink:show

· /gostp:PointAttributeEvent/gostp:source/@xlink:title

· /gostp:PointAttributeEvent/gostp:source/@xlink:type

· /gostp:RoadFeatureEvent

· /gostp:RoadPath/@gml:fid

· /gostp:RoadPath/gml:description

· /gostp:RoadPath/gml:location

· /gostp:RoadPath/gml:metaDataProperty

· /gostp:RoadPath/gml:priorityLocation

· /gostp:RoadPath/gos:collection

· /gostp:RoadPath/gos:source/@gml:remoteSchema

· /gostp:RoadPath/gos:source/@xlink:actuate

· /gostp:RoadPath/gos:source/@xlink:arcrole

· /gostp:RoadPath/gos:source/@xlink:href

· /gostp:RoadPath/gos:source/@xlink:role

· /gostp:RoadPath/gos:source/@xlink:show

· /gostp:RoadPath/gos:source/@xlink:title

· /gostp:RoadPath/gos:source/@xlink:type

· /gostp:RoadPath/gostp:composedOfWholeorPartial/@gml:remoteSchema

· /gostp:RoadPath/gostp:composedOfWholeorPartial/@xlink:actuate

· /gostp:RoadPath/gostp:composedOfWholeorPartial/@xlink:arcrole

· /gostp:RoadPath/gostp:composedOfWholeorPartial/@xlink:role

· /gostp:RoadPath/gostp:composedOfWholeorPartial/@xlink:show

· /gostp:RoadPath/gostp:composedOfWholeorPartial/@xlink:title

· /gostp:RoadPath/gostp:composedOfWholeorPartial/@xlink:type

· /gostp:RoadPath/gostp:event

· /gostp:RoadPath/gostp:geometry/@gml:remoteSchema

· /gostp:RoadPath/gostp:geometry/@xlink:actuate

· /gostp:RoadPath/gostp:geometry/@xlink:arcrole

· /gostp:RoadPath/gostp:geometry/@xlink:href

· /gostp:RoadPath/gostp:geometry/@xlink:role

· /gostp:RoadPath/gostp:geometry/@xlink:show

· /gostp:RoadPath/gostp:geometry/@xlink:title

· /gostp:RoadPath/gostp:geometry/@xlink:type

· /gostp:RoadPath/gostp:topology

· /gostp:RoadPoint/@fid

· /gostp:RoadPoint/@gml:fid

· /gostp:RoadPoint/gml:description

· /gostp:RoadPoint/gml:location

· /gostp:RoadPoint/gml:metaDataProperty

· /gostp:RoadPoint/gml:priorityLocation

· /gostp:RoadPoint/gos:collection

· /gostp:RoadPoint/gos:source/@gml:remoteSchema

· /gostp:RoadPoint/gos:source/@xlink:actuate

· /gostp:RoadPoint/gos:source/@xlink:arcrole

· /gostp:RoadPoint/gos:source/@xlink:href

· /gostp:RoadPoint/gos:source/@xlink:role

· /gostp:RoadPoint/gos:source/@xlink:show

· /gostp:RoadPoint/gos:source/@xlink:title

· /gostp:RoadPoint/gos:source/@xlink:type

· /gostp:RoadPoint/gostp:alongLocation/lrs:LR_PositionExpression

· /gostp:RoadPoint/gostp:geometry/@gml:remoteSchema

· /gostp:RoadPoint/gostp:geometry/@xlink:actuate

· /gostp:RoadPoint/gostp:geometry/@xlink:arcrole

· /gostp:RoadPoint/gostp:geometry/@xlink:href

· /gostp:RoadPoint/gostp:geometry/@xlink:role

· /gostp:RoadPoint/gostp:geometry/@xlink:show

· /gostp:RoadPoint/gostp:geometry/@xlink:title

· /gostp:RoadPoint/gostp:geometry/@xlink:type

· /gostp:RoadPoint/gostp:isTheEndOf/@gml:remoteSchema

· /gostp:RoadPoint/gostp:isTheEndOf/@xlink:actuate

· /gostp:RoadPoint/gostp:isTheEndOf/@xlink:arcrole

· /gostp:RoadPoint/gostp:isTheEndOf/@xlink:role

· /gostp:RoadPoint/gostp:isTheEndOf/@xlink:show

· /gostp:RoadPoint/gostp:isTheEndOf/@xlink:title

· /gostp:RoadPoint/gostp:isTheEndOf/@xlink:type

· /gostp:RoadPoint/gostp:isTheStartOf/@gml:remoteSchema

· /gostp:RoadPoint/gostp:isTheStartOf/@xlink:actuate

· /gostp:RoadPoint/gostp:isTheStartOf/@xlink:arcrole

· /gostp:RoadPoint/gostp:isTheStartOf/@xlink:role

· /gostp:RoadPoint/gostp:isTheStartOf/@xlink:show

· /gostp:RoadPoint/gostp:isTheStartOf/@xlink:title

· /gostp:RoadPoint/gostp:isTheStartOf/@xlink:type

· /gostp:RoadPoint/gostp:locatedOn/@gml:remoteSchema

· /gostp:RoadPoint/gostp:locatedOn/@xlink:actuate

· /gostp:RoadPoint/gostp:locatedOn/@xlink:arcrole

· /gostp:RoadPoint/gostp:locatedOn/@xlink:role

· /gostp:RoadPoint/gostp:locatedOn/@xlink:show

· /gostp:RoadPoint/gostp:locatedOn/@xlink:title

· /gostp:RoadPoint/gostp:locatedOn/@xlink:type

· /gostp:RoadPoint/gostp:to

· /gostp:RoadPoint/gostp:topology

· /gostp:RoadSeg/@fid

· /gostp:RoadSeg/@gml:fid

· /gostp:RoadSeg/gml:description

· /gostp:RoadSeg/gml:location

· /gostp:RoadSeg/gml:metaDataProperty

· /gostp:RoadSeg/gml:priorityLocation

· /gostp:RoadSeg/gos:collection

· /gostp:RoadSeg/gos:collection/gos:MAT_FeatureCollection

· /gostp:RoadSeg/gos:source/@gml:remoteSchema

· /gostp:RoadSeg/gos:source/@xlink:actuate

· /gostp:RoadSeg/gos:source/@xlink:arcrole

· /gostp:RoadSeg/gos:source/@xlink:href

· /gostp:RoadSeg/gos:source/@xlink:role

· /gostp:RoadSeg/gos:source/@xlink:show

· /gostp:RoadSeg/gos:source/@xlink:title

· /gostp:RoadSeg/gos:source/@xlink:type

· /gostp:RoadSeg/gostp:endPoint/@gml:remoteSchema

· /gostp:RoadSeg/gostp:endPoint/@xlink:actuate

· /gostp:RoadSeg/gostp:endPoint/@xlink:arcrole

· /gostp:RoadSeg/gostp:endPoint/@xlink:role

· /gostp:RoadSeg/gostp:endPoint/@xlink:show

· /gostp:RoadSeg/gostp:endPoint/@xlink:title

· /gostp:RoadSeg/gostp:endPoint/@xlink:type

· /gostp:RoadSeg/gostp:event/@gml:remoteSchema

· /gostp:RoadSeg/gostp:event/@xlink:actuate

· /gostp:RoadSeg/gostp:event/@xlink:arcrole

· /gostp:RoadSeg/gostp:event/@xlink:role

· /gostp:RoadSeg/gostp:event/@xlink:show

· /gostp:RoadSeg/gostp:event/@xlink:title

· /gostp:RoadSeg/gostp:event/@xlink:type

· /gostp:RoadSeg/gostp:event/gostp:LinearAttributeEvent

· /gostp:RoadSeg/gostp:geometry/@gml:remoteSchema

· /gostp:RoadSeg/gostp:geometry/@xlink:actuate

· /gostp:RoadSeg/gostp:geometry/@xlink:arcrole

· /gostp:RoadSeg/gostp:geometry/@xlink:href

· /gostp:RoadSeg/gostp:geometry/@xlink:role

· /gostp:RoadSeg/gostp:geometry/@xlink:show

· /gostp:RoadSeg/gostp:geometry/@xlink:title

· /gostp:RoadSeg/gostp:geometry/@xlink:type

· /gostp:RoadSeg/gostp:geometry/gml:CompositeCurve

· /gostp:RoadSeg/gostp:geometry/gml:Curve

· /gostp:RoadSeg/gostp:geometry/gml:OrientableCurve

· /gostp:RoadSeg/gostp:pointAlong/@gml:remoteSchema

· /gostp:RoadSeg/gostp:pointAlong/@xlink:actuate

· /gostp:RoadSeg/gostp:pointAlong/@xlink:arcrole

· /gostp:RoadSeg/gostp:pointAlong/@xlink:role

· /gostp:RoadSeg/gostp:pointAlong/@xlink:show

· /gostp:RoadSeg/gostp:pointAlong/@xlink:title

· /gostp:RoadSeg/gostp:pointAlong/@xlink:type

· /gostp:RoadSeg/gostp:startPoint/@gml:remoteSchema

· /gostp:RoadSeg/gostp:startPoint/@xlink:actuate

· /gostp:RoadSeg/gostp:startPoint/@xlink:arcrole

· /gostp:RoadSeg/gostp:startPoint/@xlink:role

· /gostp:RoadSeg/gostp:startPoint/@xlink:show

· /gostp:RoadSeg/gostp:startPoint/@xlink:title

· /gostp:RoadSeg/gostp:startPoint/@xlink:type

· /gostp:RoadSeg/gostp:to

· /gostp:RoadSeg/gostp:to/@gml:remoteSchema

· /gostp:RoadSeg/gostp:to/@xlink:actuate

· /gostp:RoadSeg/gostp:to/@xlink:arcrole

· /gostp:RoadSeg/gostp:to/@xlink:href

· /gostp:RoadSeg/gostp:to/@xlink:role

· /gostp:RoadSeg/gostp:to/@xlink:show

· /gostp:RoadSeg/gostp:to/@xlink:title

· /gostp:RoadSeg/gostp:to/@xlink:type

· /gostp:RoadSeg/gostp:to/gostp:RoadSeg

· /gostp:RoadSeg/gostp:to/gostp:RoadSeg/@gml:fid

· /gostp:RoadSeg/gostp:topology

· /iso19115:CI_ResponsibleParty/@iso19115:ciUri

· /iso19115:CI_ResponsibleParty/@iso19115:uuid

· /iso19115:CI_ResponsibleParty/iso19115:contactInfo

· /lrs:LR_Element

· /lrs:LR_LinearReferenceMethod/@gml:fid

· /lrs:LR_LinearReferenceMethod/gml:description

· /lrs:LR_LinearReferenceMethod/gml:metaDataProperty

· /lrs:LR_LinearReferenceMethod/lrs:marker/@gml:remoteSchema

· /lrs:LR_LinearReferenceMethod/lrs:marker/@xlink:actuate

· /lrs:LR_LinearReferenceMethod/lrs:marker/@xlink:arcrole

· /lrs:LR_LinearReferenceMethod/lrs:marker/@xlink:role

· /lrs:LR_LinearReferenceMethod/lrs:marker/@xlink:show

· /lrs:LR_LinearReferenceMethod/lrs:marker/@xlink:title

· /lrs:LR_LinearReferenceMethod/lrs:marker/@xlink:type

· /lrs:LR_LinearReferenceMethod/lrs:referenceElement/@gml:remoteSchema

· /lrs:LR_LinearReferenceMethod/lrs:referenceElement/@xlink:actuate

· /lrs:LR_LinearReferenceMethod/lrs:referenceElement/@xlink:arcrole

· /lrs:LR_LinearReferenceMethod/lrs:referenceElement/@xlink:role

· /lrs:LR_LinearReferenceMethod/lrs:referenceElement/@xlink:show

· /lrs:LR_LinearReferenceMethod/lrs:referenceElement/@xlink:title

· /lrs:LR_LinearReferenceMethod/lrs:referenceElement/@xlink:type

· /lrs:LR_LinearReferenceMethod/lrs:referenceElement/lrs:LR_Element

· /lrs:LR_PositionExpression/lrs:LRM/@gml:remoteSchema

· /lrs:LR_PositionExpression/lrs:LRM/@xlink:actuate

· /lrs:LR_PositionExpression/lrs:LRM/@xlink:arcrole

· /lrs:LR_PositionExpression/lrs:LRM/@xlink:role

· /lrs:LR_PositionExpression/lrs:LRM/@xlink:show

· /lrs:LR_PositionExpression/lrs:LRM/@xlink:title

· /lrs:LR_PositionExpression/lrs:LRM/@xlink:type

· /lrs:LR_PositionExpression/lrs:referenceDomain/@gml:remoteSchema

· /lrs:LR_PositionExpression/lrs:referenceDomain/@xlink:actuate

· /lrs:LR_PositionExpression/lrs:referenceDomain/@xlink:arcrole

· /lrs:LR_PositionExpression/lrs:referenceDomain/@xlink:role

· /lrs:LR_PositionExpression/lrs:referenceDomain/@xlink:show

· /lrs:LR_PositionExpression/lrs:referenceDomain/@xlink:title

· /lrs:LR_PositionExpression/lrs:referenceDomain/@xlink:type

· /lrs:LR_PositionExpression/lrs:referenceDomain/lrs:LR_Element

· /lrs:LR_PositionExpression/lrs:referent/@gml:remoteSchema

· /lrs:LR_PositionExpression/lrs:referent/@xlink:actuate

· /lrs:LR_PositionExpression/lrs:referent/@xlink:arcrole

· /lrs:LR_PositionExpression/lrs:referent/@xlink:role

· /lrs:LR_PositionExpression/lrs:referent/@xlink:show

· /lrs:LR_PositionExpression/lrs:referent/@xlink:title

· /lrs:LR_PositionExpression/lrs:referent/@xlink:type

· /lrs:LR_ReferenceMarker/@gml:fid

· /lrs:LR_ReferenceMarker/gml:description

· /lrs:LR_ReferenceMarker/gml:metaDataProperty

· /lrs:LR_ReferenceMarker/lrs:location/lrs:LR_PositionExpression

· /lrs:LR_ReferenceMarker/lrs:position/@gml:remoteSchema

· /lrs:LR_ReferenceMarker/lrs:position/@xlink:actuate

· /lrs:LR_ReferenceMarker/lrs:position/@xlink:arcrole

· /lrs:LR_ReferenceMarker/lrs:position/@xlink:href

· /lrs:LR_ReferenceMarker/lrs:position/@xlink:role

· /lrs:LR_ReferenceMarker/lrs:position/@xlink:show

· /lrs:LR_ReferenceMarker/lrs:position/@xlink:title

· /lrs:LR_ReferenceMarker/lrs:position/@xlink:type

A.2
Mandatory Attributes
The following list shows attributes that were changed from optional to mandatory. 
· /gml:Envelope/@gml:srsName

· /gml:LineString/@gml:srsName

· /gml:MultiCurve/gml:curveMember

· /gml:Point/@gml:srsName

· /gml:curveMember

· /gml:curveMember/gml:LineString

· /gostp:PointAttributeEvent/gostp:source/iso19115:CI_ResponsibleParty

· /gostp:RoadPath/gos:source/iso19115:CI_ResponsibleParty

· /gostp:RoadPath/gostp:geometry

· /gostp:RoadPath/gostp:geometry/gml:MultiCurve

· /gostp:RoadPoint/gos:source/iso19115:CI_ResponsibleParty

· /gostp:RoadPoint/gostp:geometry

· /gostp:RoadPoint/gostp:geometry/gml:Point

· /gostp:RoadSeg/gos:source/iso19115:CI_ResponsibleParty

· /gostp:RoadSeg/gostp:geometry

· /gostp:RoadSeg/gostp:geometry/gml:LineString

· /iso19115:CI_ResponsibleParty/iso19115:organisationName

· /lrs:LR_ReferenceMarker/lrs:position

· /lrs:LR_ReferenceMarker/lrs:position/gml:Point

Annex B

(informative)
SEQ aaa \h 

SEQ table \r0\h 

SEQ figure \r0\h 
Component Object View Queries
B.1 Jackson County

B.1.1 LR_LinearReferenceMethod
<lrs:LR_LinearReferenceMethod gml:id="1">
    <gml:name>LRM for Jackson County, OR</gml:name>
    <lrs:type>road milepoints</lrs:type>
    <lrs:units gml:uom="miles"/>
    <lrs:offsetUnits gml:uom="road width"/>
    <lrs:positiveOffsetDirection>right</lrs:positiveOffsetDirection> {

for $marker in document("localhostSQL2000$GEO_JCSTREETS_MARKERS")/GEO_JCSTREETS_MARKERS/ROW

let $lrmarker := concat(wfs:system-property("onlineResource"), concat("#lrs:LR_ReferenceMarker[@gml:id='", $marker/POINT/text(), "']"))

return

<lrs:marker xlink:href="{ $lrmarker }"/>
,

for $marker in document("localhostSQL2000$GEO_JCSTREETS_MARKERS")/GEO_JCSTREETS_MARKERS/ROW

let $lrelement := concat(wfs:system-property("onlineResource"), concat("#gostp:LinearReferencingElement[@gml:id='", $marker/SEGMENT/text(), "']"))

return

<lrs:referenceElement xlink:href="{ $lrelement }"/>
}

</lrs:LR_LinearReferenceMethod>
B.1.2 LR_ReferenceMarker
for $marker in document("localhostSQL2000$GEO_JCSTREETS_MARKERS")/GEO_JCSTREETS_MARKERS/ROW

let $markerid := $marker/ID/text()

let $coords := concat($marker/MINX/text(), ",", $marker/MINY/text())

return 

<lrs:LR_ReferenceMarker gml:id="{ $marker/POINT/text() }">
    <gml:name>{ concat("start of ", $marker/SEGMENT/text(), "") }</gml:name>
    <lrs:type>road milepoint</lrs:type>
    <lrs:position>
      <gml:Point gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $coords }</gml:coordinates>
      </gml:Point>
    </lrs:position>
  </lrs:LR_ReferenceMarker>
B.1.3 LinearReferencingElement
for $marker in document("localhostSQL2000$GEO_JCSTREETS_MARKERS")/GEO_JCSTREETS_MARKERS/ROW

let $markerid := $marker/ID/text()

let $mins := concat($marker/MINX/text(), ",", $marker/MINY/text())

let $maxs := concat($marker/MAXX/text(), ",", $marker/MAXY/text())

let $envelope := concat($mins, " ", $maxs)

let $segref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadSeg[@gml:id='", $marker/SEGMENT/text(), "']"))

let $lrmarker := concat(wfs:system-property("onlineResource"), concat("#lrs:LR_ReferenceMarker[@gml:id='", $marker/POINT/text(), "']"))

return 

<gostp:LinearReferencingElement gml:id="{ $markerid }">
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <lrs:datumMarkers xlink:href="{ $lrmarker }"/>
    <gostp:isBasedOnRoadSeg xlink:href="{ $segref }">
      <gostp:RoadSeg gml:id="{ $marker/SEGMENT/text() }"/>
    </gostp:isBasedOnRoadSeg>
  </gostp:LinearReferencingElement>
B.1.4 PointAttributeEvent
for $event in document("localhostSQL2000$GEO_JCSTREETS_POINTEVENTS")/GEO_JCSTREETS_POINTEVENTS/ROW

let $eventid := $event/ID/text()

let $evtype := $event/POINTEVENT/text()

let $pointid := $event/REFERENT/text()

let $sourceref := concat(wfs:system-property("onlineResource"), concat("#gostp:PointAttributeEvent[gostp:pointEventType='", $evtype, "']/gostp:source/iso19115:CI_ResponsibleParty"))

let $lrmref := concat(wfs:system-property("onlineResource"), "#lrs:LR_LinearReferenceMethod[@gml:id='1']")

let $refref := concat(wfs:system-property("onlineResource"), concat("#lrs:LR_ReferenceMarker[@gml:id='", $pointid, "']"))

let $domref := concat(wfs:system-property("onlineResource"), concat("#lrs:LinearReferencingElement[@gml:id='", $event/MARKER/text(), "']"))

let $mins := concat($event/MINX/text(), ",", $event/MINY/text())

let $maxs := concat($event/MAXX/text(), ",", $event/MAXY/text())

let $envelope := concat($mins, " ", $maxs)

return

<gostp:PointAttributeEvent gml:id="{ $eventid }">
    <gml:description>{ $event/DESCRIPTIO/text() }</gml:description>
    <gml:name>{ $event/NAME/text() }</gml:name>
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <gostp:value>{ $event/VALUE/text() }</gostp:value>
    <gostp:source xlink:href="{ $sourceref }"/>
    <gostp:atPosition>
      <lrs:LR_PositionExpression>
        <lrs:measure gml:uom="miles">{ $event/MEASURE/text() }</lrs:measure>
        <lrs:LRM xlink:href="{ $lrmref }">
          <lrs:LR_LinearReferenceMethod gml:id="1"/>
        </lrs:LRM>
        <lrs:referent xlink:href="{ $refref }">
          <lrs:LR_ReferenceMarker gml:id="{ $pointid }"/>
        </lrs:referent>
        <lrs:referenceDomain xlink:href="{ $domref }">
          <lrs:LinearReferencingElement gml:id="{ $event/MARKER/text() }"/>
        </lrs:referenceDomain>
        <lrs:offset gml:uom="road width">{ $event/OFFSET/text() }</lrs:offset>
      </lrs:LR_PositionExpression>
    </gostp:atPosition>
    <gostp:pointEventType>{ $event/POINTEVENT/text() }</gostp:pointEventType>
  </gostp:PointAttributeEvent>
,

<iso19115:CI_ResponsibleParty>
    <iso19115:organisationName>Polexis, Inc.</iso19115:organisationName>
    <iso19115:role>provider</iso19115:role>
  </iso19115:CI_ResponsibleParty>
B.1.5 RoadPath
for $path in document("localhostSQL2000$GEO_JCSTREETS_ROADPATHS")/GEO_JCSTREETS_ROADPATHS/ROW

let $pathid := $path/ID/text()

let $sourceref := concat(wfs:system-property("onlineResource"), "#gostp:RoadPath/gos:source")

let $mins := concat($path/MINX/text(), ",", $path/MINY/text())

let $maxs := concat($path/MAXX/text(), ",", $path/MAXY/text())

let $envelope := concat($mins, " ", $maxs)

return

<gostp:RoadPath gml:id="{ $pathid }">
    <gml:name>{ $path/NAME/text() }</gml:name>
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <gos:source xlink:href="{ $sourceref }"/>
    <gostp:lastUpdateDate>2000-10-01T00:00:00-00:00</gostp:lastUpdateDate>
    <gostp:geometry>
      <gml:MultiCurve>
        <gml:curveMember>
          <gml:LineString gml:srsName="EPSG:63266405">
            <gml:coordinates>{ wfs:get-coords($path/SHAPE/text(), "localhostSDE$geo_jcstreets_roadPaths", "true") }</gml:coordinates>
          </gml:LineString>
        </gml:curveMember>
      </gml:MultiCurve>
    </gostp:geometry>
    <gostp:routeNumber>{ $path/ROADNUM/text() }</gostp:routeNumber>
{

for $childseg in tokenize($path/COMPOSEDOF/text(), "[ ,]")

let $childref := concat(wfs:system-property("onlineResource"), concat("gostp:RoadSeg[@gml:id='", $childseg, "']"))

return

<gostp:composedOfWholeorPartial xlink:href="{ $childref }">
      <gostp:RoadSeg gml:id="{ $childseg }"/>
    </gostp:composedOfWholeorPartial>
}

</gostp:RoadPath>
,

<iso19115:CI_ResponsibleParty>
    <iso19115:organisationName>Polexis, Inc.</iso19115:organisationName>
    <iso19115:role>provider</iso19115:role>
  </iso19115:CI_ResponsibleParty>
B.1.6 RoadPoint

for $row in document("localhostSQL2000$GEO_JCSTREETS_ROADPOINTS")/GEO_JCSTREETS_ROADPOINTS/ROW

let $pointid := $row/ID/text()

let $sourceref := concat(wfs:system-property("onlineResource"), "#gostp:RoadPoint/gos:source")

let $mins := concat($row/MINX/text(), ",", $row/MINY/text())

let $maxs := concat($row/MAXX/text(), ",", $row/MAXY/text())

let $envelope := concat($mins, " ", $maxs)

return

<gostp:RoadPoint gml:id="{ $pointid }">
    <gml:name>{ $row/NAME/text() }</gml:name>
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <gos:source xlink:href="{ $sourceref }"/>
    <gostp:lastUpdateDate>2000-10-01T00:00:00-00:00</gostp:lastUpdateDate>
    <gostp:geometry>
      <gml:Point gml:srsName="EPSG:63266405">
        <gml:coordinates>{ wfs:get-coords($row/SHAPE/text(), "localhostSDE$geo_jcstreets_roadPoints", "true") }</gml:coordinates>
      </gml:Point>
    </gostp:geometry>
    <gostp:isAnchorPoint>false</gostp:isAnchorPoint>
{

for $along in tokenize($row/LOCATEDON/text(), "[ ,]")

let $alongref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadSeg[@gml:id='", $along, "']"))

return 

<gostp:locatedOn xlink:href="{ $alongref }">
      <gostp:RoadSeg gml:id="{ $along }"/>
    </gostp:locatedOn>
,

for $begins in tokenize($row/ISTHESTART/text(), "[ ,]")

let $beginsref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadSeg[@gml:id='", $begins, "']"))

return 

<gostp:isTheStartOf xlink:href="{ $beginsref }">
      <gostp:RoadSeg gml:id="{ $begins }"/>
    </gostp:isTheStartOf>
,

for $ends in tokenize($row/ISTHEENDOF/text(), "[ ,]")

let $endsref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadSeg[@gml:id='", $ends, "']"))

return

<gostp:isTheEndOf xlink:href="{ $endsref }">
      <gostp:RoadSeg gml:id="{ $ends }"/>
    </gostp:isTheEndOf>
} </gostp:RoadPoint>
,

<iso19115:CI_ResponsibleParty>
    <iso19115:organisationName>Polexis, Inc.</iso19115:organisationName>
    <iso19115:role>provider</iso19115:role>
  </iso19115:CI_ResponsibleParty>
B.1.7 RoadSeg

for $seg in document("localhostSQL2000$GEO_JCSTREETS_ROADSEGS")/GEO_JCSTREETS_ROADSEGS/ROW

let $segid := $seg/ID/text()

let $sourceref := concat(wfs:system-property("onlineResource"), "#gostp:RoadSeg/gos:source")

let $mins := concat($seg/MINX/text(), ",", $seg/MINY/text())

let $maxs := concat($seg/MAXX/text(), ",", $seg/MAXY/text())

let $envelope := concat($mins, " ", $maxs)

return

<gostp:RoadSeg gml:id="{ $segid }">
    <gml:description>{ $seg/DESCRIPTIO/text() }</gml:description>
    <gml:name>{ $seg/NAME/text() }</gml:name>
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <gos:source xlink:href="{ $sourceref }"/>
    <gostp:lastUpdateDate>2000-10-01T00:00:00-00:00</gostp:lastUpdateDate>
    <gostp:status>In use</gostp:status>
    <gostp:fieldMeasure gml:uom="miles">{ $seg/FIELDMEASU/text() }</gostp:fieldMeasure>
    <gostp:authorityID>http://www.streetmap.org</gostp:authorityID>
    <gostp:length gml:uom="feet">{ $seg/LENGTH/text() }</gostp:length>
    <gostp:geometry>
      <gml:LineString gml:srsName="EPSG:63266405">
        <gml:coordinates>{ wfs:get-coords($seg/SHAPE/text(), "localhostSDE$geo_jcstreets_roadSegs", "true") }</gml:coordinates>
      </gml:LineString>
    </gostp:geometry>
    <gostp:isAnchorSection>false</gostp:isAnchorSection>
{

for $alongpt in tokenize($seg/POINTALONG/text(), "[ ,]")

let $alongref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadPoint[@gml:id='", $alongpt, "']"))

return

<gostp:pointAlong xlink:href="{ $alongref }">
      <gostp:RoadPoint gml:id="{ $alongpt }"/>
    </gostp:pointAlong>
,

for $event in tokenize($seg/EVENT/text(), "[ ,]")

let $eventref := concat(wfs:system-property("onlineResource"), concat("#gostp:PointAttributeEvent[@gml:id='", $event, "']"))

return

<gostp:event xlink:href="{ $eventref }">
      <gostp:PointAttributeEvent gml:id="{ $event }"/>
    </gostp:event>
,

let $beginpt := $seg/STARTPOINT/text()

let $beginref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadPoint[@gml:id='", $beginpt, "']"))

return

<gostp:startPoint xlink:href="{ $beginref }">
      <gostp:RoadPoint gml:id="{ $beginpt }"/>
    </gostp:startPoint>
,

let $endpt := $seg/ENDPOINT/text()

let $endref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadPoint[@gml:id='", $endpt, "']"))

return

<gostp:endPoint xlink:href="{ $endref }">
      <gostp:RoadPoint gml:id="{ $endpt }"/>
    </gostp:endPoint>
} </gostp:RoadSeg>
,

<iso19115:CI_ResponsibleParty>
    <iso19115:organisationName>Polexis, Inc.</iso19115:organisationName>
    <iso19115:role>provider</iso19115:role>
  </iso19115:CI_ResponsibleParty>
B.2 Siskiyou County
B.2.1 LR_LinearReferenceMethod
<lrs:LR_LinearReferenceMethod gml:id="1">
    <gml:name>LRM for Siskiyou County, CA</gml:name>
    <lrs:type>road milepoints</lrs:type>
    <lrs:units gml:uom="feet"/>
    <lrs:offsetUnits gml:uom="feet"/>
    <lrs:positiveOffsetDirection>right</lrs:positiveOffsetDirection> {

for $marker in document("localhostSQL2000$GEO_SKROADS_MARKERS")/GEO_SKROADS_MARKERS/ROW

let $lrmarker := concat(wfs:system-property("onlineResource"), concat("#lrs:LR_ReferenceMarker[@gml:id='", $marker/POINT/text(), "']"))

return

<lrs:marker xlink:href="{ $lrmarker }"/>
,

for $marker in document("localhostSQL2000$GEO_SKROADS_MARKERS")/GEO_SKROADS_MARKERS/ROW

let $lrelement := concat(wfs:system-property("onlineResource"), concat("#gostp:LinearReferencingElement[@gml:id='", $marker/SEGMENT/text(), "']"))

return

<lrs:referenceElement xlink:href="{ $lrelement }"/>
}

</lrs:LR_LinearReferenceMethod>
B.2.2 LR_ReferenceMarker
for $marker in document("localhostSQL2000$GEO_SKROADS_MARKERS")/GEO_SKROADS_MARKERS/ROW

let $markerid := $marker/ID/text()

let $coords := concat($marker/MINX/text(), ",", $marker/MINY/text())

return 

<lrs:LR_ReferenceMarker gml:id="{ $marker/POINT/text() }">
    <gml:name>{ concat("start of ", $marker/SEGMENT/text(), "") }</gml:name>
    <lrs:type>road milepoint</lrs:type>
    <lrs:position>
      <gml:Point gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $coords }</gml:coordinates>
      </gml:Point>
    </lrs:position>
  </lrs:LR_ReferenceMarker>
B.2.3 LinearReferencingElement
for $marker in document("localhostSQL2000$GEO_SKROADS_MARKERS")/GEO_SKROADS_MARKERS/ROW

let $markerid := $marker/ID/text()

let $mins := concat($marker/MINX/text(), ",", $marker/MINY/text())

let $maxs := concat($marker/MAXX/text(), ",", $marker/MAXY/text())

let $envelope := concat($mins, " ", $maxs)

let $segref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadSeg[@gml:id='", $marker/SEGMENT/text(), "']"))

let $lrmarker := concat(wfs:system-property("onlineResource"), concat("#lrs:LR_ReferenceMarker[@gml:id='", $marker/POINT/text(), "']"))

return 

<gostp:LinearReferencingElement gml:id="{ $markerid }">
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <lrs:datumMarkers xlink:href="{ $lrmarker }"/>
    <gostp:isBasedOnRoadSeg xlink:href="{ $segref }">
      <gostp:RoadSeg gml:id="{ $marker/SEGMENT/text() }"/>
    </gostp:isBasedOnRoadSeg>
  </gostp:LinearReferencingElement>
B.2.4 PointAttributeEvent
for $event in document("localhostSQL2000$GEO_SKROADS_POINTEVENTS")/GEO_SKROADS_POINTEVENTS/ROW

let $eventid := $event/ID/text()

let $evtype := $event/POINTEVENT/text()

let $pointid := $event/REFERENT/text()

let $sourceref := concat(wfs:system-property("onlineResource"), concat("#gostp:PointAttributeEvent[gostp:pointEventType='", $evtype, "']/gostp:source/iso19115:CI_ResponsibleParty"))

let $lrmref := concat(wfs:system-property("onlineResource"), "#lrs:LR_LinearReferenceMethod[@gml:id='1']")

let $refref := concat(wfs:system-property("onlineResource"), concat("#lrs:LR_ReferenceMarker[@gml:id='", $pointid, "']"))

let $domref := concat(wfs:system-property("onlineResource"), concat("#lrs:LinearReferencingElement[@gml:id='", $event/MARKER/text(), "']"))

let $mins := concat($event/MINX/text(), ",", $event/MINY/text())

let $maxs := concat($event/MAXX/text(), ",", $event/MAXY/text())

let $envelope := concat($mins, " ", $maxs)

let $picref := concat(wfs:system-property("webHome"), "/", concat($event/POINTEVENT/text(), "/", $event/DESCRIPTIO/text()))

return

<gostp:PointAttributeEvent gml:id="{ $eventid }">
    <gml:description>{ $picref }</gml:description>
    <gml:name>{ $event/NAME/text() }</gml:name>
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <gostp:value>{ $event/VALUE/text() }</gostp:value>
    <gostp:source xlink:href="{ $sourceref }"/>
    <gostp:atPosition>
      <lrs:LR_PositionExpression>
        <lrs:measure gml:uom="feet">{ $event/MEASURE/text() }</lrs:measure>
        <lrs:LRM xlink:href="{ $lrmref }">
          <lrs:LR_LinearReferenceMethod gml:id="1"/>
        </lrs:LRM>
        <lrs:referent xlink:href="{ $refref }">
          <lrs:LR_ReferenceMarker gml:id="{ $pointid }"/>
        </lrs:referent>
        <lrs:referenceDomain xlink:href="{ $domref }">
          <lrs:LinearReferencingElement gml:id="{ $event/MARKER/text() }"/>
        </lrs:referenceDomain>
        <lrs:offset gml:uom="feet">{ $event/OFFSET/text() }</lrs:offset>
      </lrs:LR_PositionExpression>
    </gostp:atPosition>
    <gostp:pointEventType>{ $event/POINTEVENT/text() }</gostp:pointEventType>
  </gostp:PointAttributeEvent>
,

<iso19115:CI_ResponsibleParty>
    <iso19115:organisationName>Polexis, Inc.</iso19115:organisationName>
    <iso19115:role>provider</iso19115:role>
  </iso19115:CI_ResponsibleParty>
B.2.5 RoadPoint

for $row in document("localhostSQL2000$GEO_SKROADS_ROADPOINTS")/GEO_SKROADS_ROADPOINTS/ROW

let $pointid := $row/ID/text()

let $sourceref := concat(wfs:system-property("onlineResource"), "#gostp:RoadPoint/gos:source")

let $mins := concat($row/MINX/text(), ",", $row/MINY/text())

let $maxs := concat($row/MAXX/text(), ",", $row/MAXY/text())

let $envelope := concat($mins, " ", $maxs)

return

<gostp:RoadPoint gml:id="{ $pointid }">
    <gml:name>{ $row/NAME/text() }</gml:name>
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <gos:source xlink:href="{ $sourceref }"/>
    <gostp:lastUpdateDate>2000-10-01T00:00:00-00:00</gostp:lastUpdateDate>
    <gostp:geometry>
      <gml:Point gml:srsName="EPSG:63266405">
        <gml:coordinates>{ wfs:get-coords($row/SHAPE/text(), "localhostSDE$geo_skroads_roadPoints", "true") }</gml:coordinates>
      </gml:Point>
    </gostp:geometry>
    <gostp:isAnchorPoint>false</gostp:isAnchorPoint>
{

for $along in tokenize($row/LOCATEDON/text(), "[ ,]")

let $alongref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadSeg[@gml:id='", $along, "']"))

return 

<gostp:locatedOn xlink:href="{ $alongref }">
      <gostp:RoadSeg gml:id="{ $along }"/>
    </gostp:locatedOn>
,

for $begins in tokenize($row/ISTHESTART/text(), "[ ,]")

let $beginsref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadSeg[@gml:id='", $begins, "']"))

return 

<gostp:isTheStartOf xlink:href="{ $beginsref }">
      <gostp:RoadSeg gml:id="{ $begins }"/>
    </gostp:isTheStartOf>
,

for $ends in tokenize($row/ISTHEENDOF/text(), "[ ,]")

let $endsref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadSeg[@gml:id='", $ends, "']"))

return

<gostp:isTheEndOf xlink:href="{ $endsref }">
      <gostp:RoadSeg gml:id="{ $ends }"/>
    </gostp:isTheEndOf>
} </gostp:RoadPoint>
,

<iso19115:CI_ResponsibleParty>
    <iso19115:organisationName>Polexis, Inc.</iso19115:organisationName>
    <iso19115:role>provider</iso19115:role>
  </iso19115:CI_ResponsibleParty>
B.2.6 RoadSeg

for $seg in document("localhostSQL2000$GEO_SKROADS_ROADSEGS")/GEO_SKROADS_ROADSEGS/ROW

let $segid := $seg/ID/text()

let $sourceref := concat(wfs:system-property("onlineResource"), "#gostp:RoadSeg/gos:source")

let $mins := concat($seg/MINX/text(), ",", $seg/MINY/text())

let $maxs := concat($seg/MAXX/text(), ",", $seg/MAXY/text())

let $envelope := concat($mins, " ", $maxs)

return

<gostp:RoadSeg gml:id="{ $segid }">
    <gml:description>{ $seg/DESCRIPTIO/text() }</gml:description>
    <gml:name>{ $seg/NAME/text() }</gml:name>
    <gml:boundedBy>
      <gml:Envelope gml:srsName="EPSG:63266405">
        <gml:coordinates>{ $envelope }</gml:coordinates>
      </gml:Envelope>
    </gml:boundedBy>
    <gos:source xlink:href="{ $sourceref }"/>
    <gostp:lastUpdateDate>2000-10-01T00:00:00-00:00</gostp:lastUpdateDate>
    <gostp:status>In use</gostp:status>
    <gostp:fieldMeasure gml:uom="miles">{ $seg/FIELDMEASU/text() }</gostp:fieldMeasure>
    <gostp:authorityID>none</gostp:authorityID>
    <gostp:length gml:uom="feet">{ $seg/LENGTH/text() }</gostp:length>
    <gostp:geometry>
      <gml:LineString gml:srsName="EPSG:63266405">
        <gml:coordinates>{ wfs:get-coords($seg/SHAPE/text(), "localhostSDE$geo_skroads_roadSegs", "true") }</gml:coordinates>
      </gml:LineString>
    </gostp:geometry>
    <gostp:isAnchorSection>false</gostp:isAnchorSection>
{

for $alongpt in tokenize($seg/POINTALONG/text(), "[ ,]")

let $alongref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadPoint[@gml:id='", $alongpt, "']"))

return

<gostp:pointAlong xlink:href="{ $alongref }">
      <gostp:RoadPoint gml:id="{ $alongpt }"/>
    </gostp:pointAlong>
,

for $event in tokenize($seg/EVENT/text(), "[ ,]")

let $eventref := concat(wfs:system-property("onlineResource"), concat("#gostp:PointAttributeEvent[@gml:id='", $event, "']"))

return

<gostp:event xlink:href="{ $eventref }">
      <gostp:PointAttributeEvent gml:id="{ $event }"/>
    </gostp:event>
,

let $beginpt := $seg/STARTPOINT/text()

let $beginref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadPoint[@gml:id='", $beginpt, "']"))

return

<gostp:startPoint xlink:href="{ $beginref }">
      <gostp:RoadPoint gml:id="{ $beginpt }"/>
    </gostp:startPoint>
,

let $endpt := $seg/ENDPOINT/text()

let $endref := concat(wfs:system-property("onlineResource"), concat("#gostp:RoadPoint[@gml:id='", $endpt, "']"))

return

<gostp:endPoint xlink:href="{ $endref }">
      <gostp:RoadPoint gml:id="{ $endpt }"/>
    </gostp:endPoint>
} </gostp:RoadSeg>
,

<iso19115:CI_ResponsibleParty>
    <iso19115:organisationName>Polexis, Inc.</iso19115:organisationName>
    <iso19115:role>provider</iso19115:role>
  </iso19115:CI_ResponsibleParty>
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