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Figure 5 OGC Services Architecture for interoperable access and processing of geospatial
information for decision support

The following Viewpoints describe architectures, components, services, protocols and encodings to be
addressed during the FCP Pilot.
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6 Information Viewpoint
6.1 Overview

The information viewpoint is concerned with the semantics of information and information processing. It
defines conceptual schemas for geospatial information and methods for defining application schemas. The
conceptual, or base, schemas are formal descriptions of the model of any geospatial information.
Application schemas are information models for a specific information community. Applications schemas
are built from the conceptual schemas. Information encodings then define the content of messages by
which system components exchange information

6.2 OGC and Other Information Models and Encodings

This section identifies specific standard information models, schemas, profiles, and/or encodings that are
applicable to the information exchanges expected to play a role in the Pilot project. This is a
representative list, but additional standards may be identified in the course of the initiative.

Information Standards:

0 Geographic Markup Language

Observations and Measurements

SensorML

OWS Context

Sensor Networks: Sensor Network Reference Architecture (SNRA)
CityGML

IFC

0 IndoorGML

I B B

6.2.1 Geographic Markup Language (GML)

The OGC Geography Markup Language (GML) is an XML grammar for expressing geographical
features. GML serves as a modeling language for geographic systems as well as an open interchange
format for geographic transactions on the Internet.

6.2.2 Observations and Measurements (O&M)

The OGC and ISO Observations and Measurements (O&M) conceptual model (OGC Observations and
Measurements v2.0 is also published as ISO/DIS 19156) provides for the exchange of information
describing observation acts and their results, both within and between different scientific and technical
communities. The standard also provides XML schemas (GML application schemas) for observations,
and for features involved in sampling when making observations. O&M is an essential dependency for
the OGC Sensor Observation Service (SOS) Interface Standard.

6.2.3 SensorML

The OGC Sensor Model Language (SensorML) standard provides a robust and semantically-tied means
of defining processes and processing components associated with the measurement and post-measurement
transformation of observations. This includes sensors and actuators as well as computational processes
applied pre- and postmeasurement. SensorML is one of several implementation standards resulting from
OGC'’s Sensor Web Enablement (SWE) activity.

6.2.4 OWS Context

The OGC Web Services Context Document (OWS Context) encodes a set of configured information
resources (service set) to be passed between applications primarily as a collection of service invocations.
OWS Context is developed to support in-line content as well. OWS Context supports use cases such as
the distribution of search results and the exchange of a set of resources such as OGC Web Feature Service
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(WFS), Web Map Service (WMS), Web Map Tile Service (WMTS), Web Coverage Service (WCS) and
others in a ‘Common Operating Picture’. Additionally OWS Context can deliver a set of configured
processing services (Web Processing Service (WPS)) parameters to allow the processing to be reproduced
on different nodes.

6.2.5 Sensor Networks: Sensor Network Reference Architecture (SNRA)

ISO/IEC 29182-1:2013, Information technology -- Sensor networks.: Sensor Network Reference
Architecture (SNRA) -- Part 1: General overview and requirements
http.://www.iso.org/iso/iso catalogue/catalogue tc/catalogue detail. htm?csnumber=45261

The purpose of the ISO/IEC 29182 series is to
[ Provide guidance to facilitate the design and development of sensor networks

[ Improve interoperability of sensor networks
[1 Make sensor networks plug-and-play, so that it becomes fairly easy to add/remove sensor nodes
to/from an existing sensor network

Part 1 as referenced here provides a general overview and the requirements for the sensor network
reference architecture.

The following diagram shows two sensor networks connected to a backbone network or other entities.
Gateways provide sensor networks with connectivity to other networks through access networks.
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Figure 6: Sensor Network Connectivity

6.2.6 CityGML

The City Geography Markup Language (CityGML) is a new and innovative concept for the modelling
and exchange of 3D city and landscape models that is quickly being adopted on an international level.
CityGML is a common information model for the representation of 3D urban objects. It defines the
classes and relations for the most relevant topographic objects in cities and regional models with respect
to their geometrical, topological, semantical and appearance properties. Included are generalization
hierarchies between thematic classes, aggregations, relations between objects, and spatial properties. In
contrast to other 3D vector formats, CityGML is based on a rich, general purpose information model in
addition to geometry and graphics content that allows to employ virtual 3D city models for sophisticated
analysis tasks in different application domains like simulations, urban data mining, facility management,
and thematic inquiries. Targeted application areas explicitly include urban and landscape planning;
architectural design; tourist and leisure activities; 3D cadastres; environmental simulations; mobile
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telecommunications; disaster management; homeland security; vehicle and pedestrian navigation; training
simulators; and mobile robotics.

CityGML is realised as an open data model and XML-based format for the storage and exchange of
virtual 3D city models. It is implemented as an application schema for the Geography Markup Language
version 3.1.1 (GML3), the extendible international standard for spatial data exchange issued by the Open
Geospatial Consortium (OGC) and the ISO TC211. CityGML is an official OGC Standard and can be
used free of charge.

6.2.7 IFC

The Industry Foundation Classes (IFC) data model is intended to describe building and construction
industry data.

It is a platform neutral, open file format specification that is not controlled by a single vendor or group of
vendors. It is an object-based file format with a data model developed by buildingSMART (formerly the
International Alliance for Interoperability, IAI) to facilitate interoperability in the architecture,
engineering and construction (AEC) industry, and is a commonly used collaboration format in Building
information modeling (BIM) based projects. The IFC model specification is open and available.!" It is
registered by ISO and is an official International Standard ISO 16739:2013.

http://www.buildingsmart-tech.org/specifications

Because of its focus on ease of interoperability between software platforms, the Danish government has
made the use of IFC format(s) compulsory for publicly aided building projects.'”! Also, the Finnish state-
owned facility management company Senate Properties demands use of IFC compatible software and
BIM in all their projects.”Also the Norwegian Government, Health and Defense client organisations
require use of IFC BIM in all projects as well as many municipalities, private clients, contractors and
designers have integrated IFC BIM in their business.

6.2.8 IndoorGML

This OGC® IndoorGML standard specifies an open data model and XML schema for indoor spatial
information. IndoorGML is an application schema of OGC® GML 3.2.1. While there are several 3D
building modelling standards such as CityGML, KML, and IFC, which deal with interior space of
buildings from geometric, cartographic, and semantic viewpoints, IndoorGML intentionally focuses on
modelling indoor spaces for navigation purposes.

7 Computational Viewpoint
7.1 Overview

The computational viewpoint is concerned with the functional decomposition of the system into
components, which allow clients and servers to interact at interfaces. This viewpoint captures the details
of the components and interfaces that form the building blocks of the target system without necessarily
constraining either the technology platforms, overall system organization, or physical distribution of an
implementation.

7.2 Service Layer Standards

This section identifies OGC Web service standards that handle data types, standards, and other geospatial
information sources that may be involved in use cases and specified in the Enterprise Viewpoint. These
standards represent services and protocols that may be applicable in operational contexts, which use or
process information described in Section 6. As Web services, these standards typically rely in turn on
fundamental Web standards such as HTTP. Below is a partial, representative list of standards; however,
additional standards may be identified in the course of the initiative.

Page 30



Due Date: 4 March 2016 Annex B: FCP1 Technical Architecture

Interface Standards:

[J  OpenGIS ® Web Map Service (WMS)
OpenGIS ® Web Feature Service (WES)
Catalog Service for the Web (CSW)

Web Processing Service (WPS)

Sensor Observation Service (SOS)
SensorThings (candidate standard)

3D Portrayal Services (candidate standard)
[1 Table Join Server (TIS)

7.2.1 Web Mapping Service (WMS)

The OpenGIS® Web Map Service (WMS) Implementation Specification enables the creation and display
of registered and superimposed map-like views of information that come simultaneously from multiple
remote and heterogeneous sources.

I B O O

When client and server software implements WMS, any client can access maps from any server. Any
client can combine maps (overlay them like clear acetate sheets) from one or more servers. Any client can
query information from a map provided by any server.

In particular WMS defines:

[0 How to request and provide a map as a picture or set of features (GetMap)

[0 How to get and provide information about the content of a map such as the value of a feature at a
location (GetFeaturelnfo)

[J  How to get and provide information about what types of maps a server can deliver
(GetCapabilities)

7.2.2 Web Feature Service (WFS)

The OpenGIS® Web Feature Service (WFES) Implementation Specification allows a client to retrieve
geospatial data encoded in Geography Markup Language (GML) from multiple Web Feature Services.
The specification defines interfaces for data access and manipulation operations on geographic features,
using HTTP as the distributed computing platform. Via these interfaces, a Web user or service can
combine, use and manage geodata -- the feature information behind a map image -- from different
sources.

7.2.3 Catalogue Service for the Web (CSW)

OGC Catalogue interface standards specify the interfaces, bindings, and a framework for defining
application profiles required to publish and access digital catalogues of metadata for geospatial data,
services, and related resource information. Metadata act as generalised properties that can be queried and
returned through catalogue services for resource evaluation and, in many cases, invocation or retrieval of
the referenced resource. Catalogue services support the use of one of several identified query languages to
find and return results using well-known content models (metadata schemas) and encodings. Catalogue
Service for the Web (CSW) refers particularly to the implementation standard incorporating an HTTP
binding. Version 3.0 of this specification includes OpenSearch as an alternative query interface and
template mechanism.

7.2.4 Web Processing Service (WPS)

The OGC Web Processing Service (WPS) Interface Standard provides a standard interface that simplifies
the task of making simple or complex computational processing services accessible via web services.
Such services include well-known processes found in GIS software as well as specialized processes for
spatio-temporal modeling and simulation. While the OGC WPS standard was designed with spatial
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processing in mind, it can also be used to readily insert non-spatial processing tasks into a web services
environment. It supports both immediate processing for computational tasks that take little time and
asynchronous processing for more complex and time consuming tasks. Moreover, the WPS standard
defines a general process model that is designed to provide an interoperable description of processing
functions. It is intended to support process cataloguing and discovery in a distributed environment.

7.2.5 Web Processing Service (WPS)

The OGC Web Processing Service (WPS) Interface Standard provides a standard interface that simplifies
the task of making simple or complex computational processing services accessible via web services.
Such services include well-known processes found in GIS software as well as specialized processes for
spatio-temporal modeling and simulation. While the OGC WPS standard was designed with spatial
processing in mind, it can also be used to readily insert non-spatial processing tasks into a web services
environment. It supports both immediate processing for computational tasks that take little time and
asynchronous processing for more complex and time consuming tasks. Moreover, the WPS standard
defines a general process model that is designed to provide an interoperable description of processing
functions. It is intended to support process cataloguing and discovery in a distributed environment.

7.2.6 Sensor Observation Service (SOS)

The OGC Sensor Observation Service (SOS) Interface Standard defines a Web service interface which
allows querying observations and sensor metadata, as well as representations of observed features. It also
defines means to register new sensors and to remove existing ones, as well as operations to insert new
sensor observations. The SOS implementation specification includes two protocol bindings: an HTTP
URL-based key-value-pair (KVP) binding and a SOAP binding.

7.2.7 SensorThings (Candidate Standard)

The OGC SensorThings API (also http://ogc-iot.github.io/ogc-iot-api) provides an open and unified way
to interconnect the Internet of Things devices, data, and applications over the Web. The OGC
SensorThings API is an open standard, and that means it is non-proprietary, platform-independent, and
perpetual royalty-free. Although it is a new standard, it builds on a rich set of proven-working and
widely-adopted open standards, such as the Web protocols and the OGC Sensor Web Enablement (SWE)
standards, including the ISO/OGC Observation and Measurement data model. That also means the OGC
SensorThings API is extensible and can be applied to not only simple but also complex use cases.

At a high level the OGC SensorThings API provides two main functionalities and each function is
handled by a profile. The two profiles are the Sensing Profile and the Tasking Profile. The Sensing Profile
provides a standard way to manage and retrieve observations and metadata from heterogeneous IoT
sensor systems. The Tasking Profile provides a standard way for parameterizing - also called tasking - of
task-able IoT devices, such as sensors or actuators.

The Sensing Profile is in fact based on the OGC Sensor Observation Service and the Tasking Profile is
based on the OGC Sensor Planning Service. The main difference between the SensorThings API and
OGC SOS and SPS is that the SensorThings API is designed specifically for the resource-constrained IoT
devices and the Web developers. As a result the SensorThings API adopts the REST principle, the
efficient JSON encoding, and the flexible OData protocol and URL conventions.

7.2.8 3D Portrayal (Candidate Standard)

The purpose of this Standards Working Group is to progress the Candidate Web 3D Service Interface
Standard v 0.4.0 document (OGC Doc. No. 09-104r1) and the Web View Service Discussion Paper (OGC
Doc. No. 09-16612) to the state of an integrated, adopted OGC standard
(http://www.opengeospatial.org/standards/requests/130 and the 3D Portrayal Implementation Standards in
https://portal.opengeospatial.org/files/61884). The SWG will achieve this objective by processing the
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comments submitted during the public comment period and ensuring that the candidate standard is
consistent with the OGC baseline and business plan.

7.2.9 Table Join Service (TJS)

The OGC Table Join Service (TJS)’ standard defines an interface for services that provide the ability to
join attribute data stored in one database on a network with corresponding geometry (points, lines, or
polygons) stored in another network accessible database.

Attribute data refers to data that can be mapped, but is not directly attached to and bundled with
geographic coordinates. Attribute data uses an identifier, found in a framework key field, to indicate the
geographic feature to which it applies.

Framework data refers to data that describes the positioning on the surface of the earth of a set of
geographic features such as countries. Framework data must include a framework key field, an identifier
that allows attribute data to be attached to an individual geographic feature.

For example, a table on one server may indicate the population of various cities, while a second server
may contain the geometry that describes the cities' locations and boundaries. The TJS standard describes a
set of interfaces for both servers that allows the city name to be used as the "common geographic
identifier" in order to join the population data to its geometry, thus enabling mapping and geospatial
analysis of the tabular data. An earlier draft of this standard was titled the "Geographic Linkage Service".

* http://geoprocessing.info/tjsdoc/Overview
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8 Engineering Viewpoint

The Enterprise, Information, and Computation viewpoints describe a system in terms of its purposes, its
content, and its functions. The Engineering viewpoint describes an initial design “solution” to problems
posed by applying the information and computation elements of the architecture to the requirements of
the use cases.

The pilot does not intent to use actual city data servered from services that are in production. It is
expected that the participants will simulated the city infrastrcture (city data centers) in a sand box
environment.

The following datasets will be made available during the pilot, in the simulated city data center:

[1  Greenwich

o Property data — property level data which includes the address, the housing type,
coordinates and unique identifiers (such as the UPRN), which allow linkage to other
types of data. Currently available as spreadsheet and GIS formats (TBC

o Housing performance data — surveyed, property level data which can be used as a proxy
to predict performance. This includes attributes such as building age, construction type,
insulation material etc. Also available as spreadsheet and GIS formats (TBC). It is
thought that some in-situ property sensor data (temperature, dampness etc) will be made
available. These are to be installed into homes through the course of the FCP, and are
therefore not currently available.

o Adult health & social care data — sensitive adult social care data, specifically for the 3500
population of the Thamesmead area within Greenwich. Option A is to make the data
available under NDA, or option B would be to mock-up some representative sample data.
Currently we are working with RBG to agree how to best take this forward.

o BIM model (IFC, at LOD200) for a project on a parcel in Turquety allotment, city of
Bruz in Rennes-Metrople
o Textured CityGML model at LOD2 level on this area — with terrain and buildings
o Constraint to be checked for this project and parcel, corresponding to the rules exposed in
Appendix B
o (IGN) road and parcel description from IGN databases (in Shape or GML)
o (IGN) Ref3DNat constraints on CityGML for buildings
[0 Sant Cugat del Valles (Barcelona), Spain
o Cartographic, topographic and cadastral information
o waste collection and street cleaning, street lighting, water supply, ICT infrastructure,
sewage system
[0 Berlin (exemplar, open data)
o http://www.businesslocationcenter.de/en/downloadportal
[0 Rotterdam (exemplar, open data)
o http://www.rotterdam.nl/links_rotterdam 3d

The above mentioned datasets, made available during the pilot (and during the pilot period only), may be
subjected to an Non Disclosure Agreement (NDA) between the participant and the data provider (NDA
made available by the data provider).
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8.1 Previous work

8.1.1 OWS-4 (2006)

(Taken from the OWS-4 OGC Web Services Architecture for CAD GIS and BIM)

The full document can be found here: http://portal.opengeospatial.org/files/?artifact 1d=21622

Bridging the worlds of AEC Workflows with the Open Geospatial Web Services Architecture will allow
the varied data models and information flows concerned with Architectural Development and Building
Operation together with administrative information infrastructure that is broader in scope. The
fundamental pattern of the OGC’s Architecture is the Publish-Find-Bind Pattern that permits diverse
information sources in a multitude of formats, distributed around the internet, to be discovered and
accessed by multi-purpose clients. This integration of information will have benefits to actors in both
areas and will enable applications in other areas as well.

OWS-4 CAD-GIS-BIM Architecture Overview
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Figure 7: OWS-4 CAD-GIS-BIM Architecture Overview

The activities of the CGB thread resulted in the development of several new types of
components that demonstrate the integration of BIM with Open Geospatial Service
Architecture: A new type of Transactional Web Feature Service (WFS-T for BIM) that

serves features from BIM in both IFC and CityGML; New client capabilities for three
dimensional thematic viewing and analysis of building information in CityGML; New
capabilities in BIM authoring clients that consume CityGML from WFS and images from Web
Map services to allow the development of BIM in geographic context. The testbed also involved
several interoperability experiments that stretched the capabilities of existing OGC services to
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support the new problems of serving CityGML through web feature services. This testbed also
resulted in fruitful discussions between the primary custodians of IFC and CityGML concerning
the useful overlap of these two means of representing places.

8.1.2 AECOO (2006)
http://www.opengeospatial.org/projects/initiatives/aecoo-1

(Also references OGC OWS-4)

Effective design, construction and management of buildings and other capital facilities requires
information exchange among all disciplines and professions that have a stake in the design, construction
and operation of those facilities. The AECOO-1 Testbed looks at streamlining communications between
parties in the conceptual design phase to get an early understanding of the tradeoffs between construction
cost and energy efficiency. To that end, the project developed Information Delivery Manuals (IDMs) for
quantity takeoffs and energy analysis needs, and used these to define subsets of Industry Foundation
Classes (IFCs) needed in these analyses.

Summary of the Architecture, Engineering, Construction, Owner Operator Phase 1 (AECOO-1) Joint
Testbed, OGC Document 10-003r1 Public Engineering Report
https://portal.opengeospatial.org/files/?artifact id=37223&version=3

8.2 Wiring diagram
8.2.1 Serving “Aggregated data” using SOS
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The above wiring diagram is purely indicative and exemplar.
References:

European Location Framework, TJS implementation by Geonovum (Michel Grothe) and Geodetski
institut Slovenije (Tomaz Zagar). https://portal.opengeospatial.org/files/?artifact id=64962

Table Join Service Overview: http://geoprocessing.info/tjsdoc/Overview

Table Join Service FAQ: http://geoprocessing.info/tjsdoc/FAQ

8.2.2 Rules Checking Choreography Pattern

CityGML,
IFC
<> City Data served
Report = using WFS
@
Client —
Rules
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interface A

\
\
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The use of WPS is recommended, but not required.

References:

OGC Testbed 10 Provenance Engineering Report , OGC 14-001

OWS-9 CCI Conflation with Provenance Engineering Report, ~OGC 12-159

OWS-5 GeoProcessing Workflow Architecture Engineering Report, OGC 07-138r1
OWS-5 Conflation Engineering Report, OGC 07-160r1

OWS-4 Topology Quality Assessment Interoperability Program Report, OGC 07-007r1
(To be published: City GML Quality Interoperability Experiment ER)
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9 Technology Viewpoint

The technology viewpoint is concerned with the deployed system, describing the hardware and software
components used. This architectural view will be developed during the course of this FCP1 initiative to
describe the realized Pilot system and the contributions from Pilot participants that it comprises.
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Appendix A: FCP1 Architecture References

Refer to the OGC website (http://www.opengeospatial.org/specs/?page=baseline) for the authoritative
listing of adopted documents.

Note: Please contact the OGC Tech Desk if you need assistance in gaining access to these documents
(techdesk@opengeospatial.org).

OGC Specifications and Supporting Documents Relevant to FCP1:

)

2)

3)

4)
5)
6)
7)
8)

9)

OpenGIS® Geography Markup Language (GML) Implementation Specification (version 3.0),
available at: http://www.opengeospatial.org/specs/?page=specs

Geography Markup Language (GML) simple features profile (with Corrigendum), (OGC 10-
100r3)

http://portal.opengeospatial.org/files/?artifact 1d=42729

OGC® Geography Markup Language (GML) — Extended schemas and encoding rules, Version
3.3 (OGC 10-129r1)

https://portal.opengeospatial.org/files/?artifact id=46568

OpenGIS® Web Map Service (WMS) Implementation Specification, version 1.1.1, available at:
http://www.opengeospatial.org/specs/?page=specs

OpenGIS® Map Context Documents Implementation Specification, version 1.0, available at:
http://www.opengeospatial.org/specs/?page=specs

OpenGIS® Web Feature Server (WFS) Implementation Specification, version 1.0, available at:
http://www.opengeospatial.org/specs/?page=specs

IFC Overview Summary available at:
http://www.buildingsmart-tech.org/specifications/ifc-overview

IFC Release Summary
http://www.buildingsmart-tech.org/specifications/ifc-releases/summary

xmlIFC release available at:
http://www.buildingsmart-tech.org/specifications/ifcxml-releases/summary

Other OGC Specifications and Supporting Documents

10) OpenGIS® Abstract Specification Topic 11: OpenGIS® Metadata (ISO/TC 211 DIS 19115)

May 2001, <http://www.opengeospatial.org/techno/abstract/01-111.pdf>

11) OpenGIS® Abstract Specification Topic 12: OpenGIS® Service Architecture (Version 4.3),

Percival, G. (ed.), January 2002, < http://www.opengeospatial.org/techno/abstract/02-112.pdf>

12) OGC Cookbooks website: http://www.opengeospatial.org/resources/?page=cookbooks
13) OGC Interoperability Program Concept Development Policies and Procedures” (also available

from http://www.opengeospatial.org/ogc/policies/ippp), Percivall, George. 2005

ISO Specifications

14) ISO 19101:2002 (Reference Model):

http://webstore.ansi.org/ansidocstore/product.asp?sku=ISO+19101:2002

15) ISO 19107 (Spatial Schema) : http://www.isotc211.org/protdoc/DIS/ISO_DIS 19107 (E).pdf
16) ISO 19108 (Temporal Schema) : http://www.isotc211.org/protdoc/DIS/DIS19108.pdf
17) ISO 19109 (Rules for Application Schema) :

http://www.isotc211.org/protdoc/DIS/ISO DIS 19109 (E).pdf

18) ISO 19115 (Metadata) : http://www.isotc211.org/protdoc/DIS/ISO_DIS 19115 (E).pdf
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19) ISO 19119 (Services) : http://www.isotc211.org/protdoc/DIS/ISO _DIS 19119 (E).pdf
20) ISO 19125-1 (Simple Features Access - Part 1: Common Architecture):
http:// www.isotc211.org/protdoc/DIS/DIS19125-1.pdf

21) ISO 19125-2 (Simple Features Access - Part 2: SQL option):
http://www.isotc211.org/protdoc/DIS/DIS19125-2.pdf

Other Related Specifications:

22) Uniform Resource Identifiers (URI): Generic Syntax (RFC 2396) T. Berners-Lee, R. Fielding, L.
Masinter, available at: http://www.ietf.org/rfc/rfc2396.txt

23) Extensible Markup Language (XML) 1.0, Second Edition, Tim Bray et al., eds., W3C, 6 October
2000. See http://www.w3.0rg/TR/2000/REC-xmI-20001006

24) XML Schema Part 1: Structures. World Wide Web Consortium (W3C). W3C Recommendation
(2 May 2001). Available [online]: http://www.w3.org/TR/xmlschema-1/

25) XML Linking Language (XLink) Version 1.0, DeRose, S., Maler, E., Orchard, D., available
at http://www.w3.org/TR/xlink/

Related Supporting Documents:

26) Reference Model of Open Distributed Processing [ISO/IEC 10746]
27) ISO/IEC 29182-1:2013, Information technology -- Sensor networks: Sensor Network Reference
Architecture (SNRA) -- Part 1: General overview and requirements.
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Appendix B sample urban planning validation rules
(from Réglement Littéral Rennes Metropole PLU (sept. 2013, zone UE), in the French language only)

Article 7: Recess with respect to the road alignment
The building or building parts must be located at lateral limit D, from road alignment

droad > Dmin m

For example, Dyin=4 m

Recess with respect to the alignment on the separating limits
The buildings or building parts must be located at lateral limit from cadastral limits or in recess to this

limit.

In case of recess of one or several lateral limits, buildings or building parts, except the traditional building
projections, architectural elements and balconies, must be located at a distance greater or equal to the
height at the eave.

jimit = 0 M Neave < Ajimit

Footprint (Emprise au sol)

The footprint ration of all buildings, including annexed building part, shall not exceed a regulated limit ratio
(ratiom,y, €.g. 40%) of the total parcel surface.

areap,ir < ratio,x X alr€aparcel
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Maximum height of buildings
Maximal height of buildings at eave or parapet must be below H,r m (e.g. 20 m)
Total maximal height of buildings at ridge must be below: H.xg m (e.g. 26 m, i.e. 6 m above eave - heyye).

heave < I_|minF m hridge < HmaxF m

/\. AN

AND

Optional additional rule:

L The building must be within a volume defined by a 45° angle from street and back fagades of projected building.

Hauteur maximale
des constructions

6m

hauteur maximale
Hewe | autorisée des

facades
VOIE
Facade Fagade
sur voie arriére

coupe perpendiculaire a 1a vole

Where (translation French to English) for terms in above figure:
[J  Voie : road
[J Fagade sur voie : Street facade
[J Fagade arriére : Back fagade
W

Hauteur maximale des constructions : Maximal height of facades
Coupe perpendiculaire a la voie : Vertical cut view orthogonal to street
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