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Preface

Suggested additions, changes, and comments on this draft report are welcome and
encouraged. Such suggestions may be submitted by email message or by making
suggested changes in an edited copy of this document.

The changes made in this document version, relative to the previous version, are tracked
by Microsoft Word, and can be viewed if desired. If you choose to submit suggested
changes by editing this document, please first accept all the current changes, and then
make your suggested changes with change tracking on.

Document terms and definitions

This document uses the specification terms defined in Subclause 5.3 of [OGC 05-008],
which is based on the ISO/IEC Directives, Part 2, Rules for the structure and drafting of
International Standards. In particular, the word “shall” (not “must”) is the verb form used
to indicate arequirement to be strictly followed to conform to this specification

Submitting or ganizations

The following organizations submitted this document to the Open Geospatial Consortium
Inc.

University of Muenster
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vii. Futurework

This SPS specification provides information concerning content and encoding of the
parameter datathat hasto be provided in order to task a sensor. Though it defines
mechanisms to restrict possible instance documents, e.g. the integer data of the parameter
speed has to be within the interval [0,100], there is currently no mechanism to restrict
parameters or the possible parameter values in dependence on other parameters.
Example: Y ou must deliver the parameter A if parameter B is greater than 50 and
parameter C is before ten days from now'. Such afeature will remain for future versions.
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Foreword

This edition of the Sensor Planning Service deprecates and replaces OGC document 03-
011r1, Sensor Planning Service Version 0.0.6. Though the general information model of
the SPSis preserved, most of the interface design has been technically revised.

The Sensor Planning Serviceis part of the OGC Sensor Web Enablement document suite.

This document includes four annexes; Annexes A and B are normative, and Annexes C
and D are informative.

Attention is drawn to the possibility that some of the elements of this document may be

the subject of patent rights. The OGC shall not be held responsible for identifying any or
all such patent rights.

Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved. Xi
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I ntroduction

The Sensor Planning Service (SPS) isintended to provide a standard interface to
collection assets (i.e., sensors, and other information gathering assets) and to the support
systems that surround them. Not only must different kinds of assets with differing
capabilities be supported, but also different kinds of request processing systems, which
may or may not provide access to the different stages of planning, scheduling, tasking,
collection, processing, archiving, and distribution of requests and the resulting
observation data and information that is the result of the requests. The SPSisdesigned to
be flexible enough to handle such awide variety of configurations.

If you want get a quick overview of SPSin conjunction with some additional notes,
please consider to read section 20, SPSrunning example, first.

Xii Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved.
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OpenGI S® Sensor Planning Ser vice | mplementation
Specification

1 Scope

This OpenGIS® document specifies interfaces for requesting information describing the
capabilities of a Sensor Planning Service, for determining the feasibility of an intended
sensor planning request, for submitting such arequest, for inquiring about the status of
such arequest, for updating or cancelling such arequest, and for requesting information
about further OGC Web services that provide access to the data collected by the
requested task.

2 Conformance

Conformance with this specification shall be checked using all the relevant tests specified
in Annex A (normative).

3 Normativereferences

The following normative documents contain provisions that, through reference in this
text, constitute provisions of this document. For dated references, subsequent
amendments to, or revisions of, any of these publications do not apply. For undated
references, the latest edition of the normative document referred to applies.

ISO 19105:2000, Geographic information — Confor mance and Testing
OGC 05-008, OpenGIS® Web Services Common Specification

This OWS Common Specification contains alist of normative references that are also
applicable to this Implementation Specification.

OGC 05-114 OpenGIS® Web Notification Service
OGC 05-090 SWE Architecture

OGC 05-088 SOS

OGC 05-087 O&M

OGC 05-086 SensorML
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In addition to this document, this specification includes several normative XML Schema
Document files as specified in Annex B.

4 Termsand definitions

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

41 asset

synonyms: sensor, simulation
an available means. For the SPS, an available means of collecting information.

4.2 asset management system

synonyms:. acquisition system, asset support system
asystem for controlling the effective utilization of an asset

43 collection

process sense (default for this document): the act of gathering something together
result sense: an aggregation of the results of one or more collection processes.

44 requirement

something that is necessary in advance

5 Conventions

51 Abbreviated terms

Most of the abbreviated terms listed in Subclause 5.1 of the OWS Common
Implementation Specification [OGC 05-008] apply to this document, plus the following
abbreviated terms.

SOS Sensor Observation Service
WNS Web Notification Service
SAS Sensor Alert Service

SWE Sensor Web Enablement
O&M Observation and M easurement
SensorML  Sensor Model Language

TML Transducer Markup Language
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52 UML notation

Most diagrams that appear in this specification are presented using the Unified Modeling
Language (UML) static structure diagram, as described in Subclause 5.2 of [OGC 05-
008].

53 XML Spy notation

Most diagrams that appear in this specification are presented using an XML schema
notation defined by the XML Spy* product and described in this subclause. XML schema
diagrams are for informative use only though they shall reflect the accompanied UML
and schema perfectly.

53.1 Element

A named rectangl e representing the most basic part of the XML Schema notation. Each
represents an XML “Element” token. Each Element symbol can be elaborated with extra
information as shown in the examples bel ow.

FSimpleElement

Thisis amandatory simple element. Note the upper left corner of the rectangle indicates
that datais contained in this element.

5.3.2 Optional Element

Optiona (non mandatory) elements are specified with dashed lines used to frame the
rectangle.

5.3.3 Recurring Element

This element (and its child elementsif it has any) can occur multiple times.

LFrecurringElement

1.

This example shows arecurring element that must occur at least once but can occur an
unlimited amount of times. The upper bound here is shown with the infinity symbol.

1XML Spy: http://www.altova.com
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534 Sequence Connector

The connection box, called a sequence indicator, indicates that the “ SequenceElement”
datais made up of three elements. In this example, the first two elements are mandatory
and the third element is optional

ESEE|I..IEI1I‘.‘-EE|EH1EI11‘1

ESEE|I..IEI1I‘.‘-EE|EH1EI11‘2

SequenceElement

5.3.5 Choice Connector

The connection box hereisa*“choice” indicator, indicating that there is always going to
be exactly one of the child elements listed on the right.

Er.:h-:uir.:EEhamnanﬂ

ChoiceElement & Er.:h-:uir.:EEhamnantE

—13 H

Er.:h-:uir.:EEhamnantE

5.3.6 Definition with Complex Type

Thisdiagram illustrates the use of acomplex type (i.e., “ex:AbstractElementType”) for
defining an XML element (e.g., “ AbstractElement”).
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AbstractElement ¢

Head of Element substitution group

e -\-? -1

—FrecurringElement ]

|
|
!
|
I - optionalChildElement
|
|
|

5.3.7 Complex Type

Thisdiagram illustrates the definition of a complex type (i.e., “ AbstractElementType”),
extending another complex type (i.e.,“ex:BaseElementType” ) with three additional
elements. Complex types can be reused to specify that different elements are of the same

type.

(AbstractElementType El

Base type for Elements.

OO0 Concrete Elements types must extend this
type with a "extensionElement” of the appropriate type.

--~ optionalChildElement
Ypm e mm = m et

-
o
N
!

Erer.:urringEhemnent H

1.

Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved. 5



OGC 05-089r1

54 Used parts of other documents

This document uses significant parts of document [OGC 05-008]. To reduce the need to
refer to that document, this document copies some of those parts with small
modifications. To indicate those parts to readers of this document, the largely copied
parts are shown with alight grey background (15%).

55 Platfor m-neutr al and platfor m-specific specifications

As specified in Clause 10 of OGC Abstract Specification Topic 12 “OpenGIS Service
Architecture” (which contains ISO 19119), this document includes both Distributed
Computing Platform-neutral and platform-specific specifications. This document first
specifies each operation request and response in platform-neutral fashion. Thisis done
using atable for each data structure, which lists and defines the parameters and other data
structures contained. These tables serve as data dictionaries for the UML model in Annex
C, and thus specify the UML model datatype and multiplicity of each listed item.

The specified platform-neutral data could be encoded in many alternative ways, each
appropriate to one or more specific DCPs. This document now specifies encoding
appropriate for use of HTTP GET transfer of operations requests (using KV P encoding),
and for use of HTTP POST transfer of operations requests (using XML or KVP
encoding). However, the same operation requests and responses (and other data) could be
encoded for other specific computing platforms, including SOAP/WSDL.

6 SPSoverview

6.1 Introduction

The operational context of the SPSis abstracted from, and therefore appliesto, severd
areas of interest. In the military areathereis always a great deal that is unknown about a
battlespace, or about atheatre of operations other than war, which gives rise to needs for
specific useful information. In the business area corporations and other non-governmental
organizations have aneed for global economic intelligence. In the scientific areathereis
aconstant interplay between facts, and theories that explain the facts, which then gives
rise to the need for more information in order to confirm and extend the theories.
Similarly, in the medical area symptoms give rise to a need for information that calls for
tests that support diagnosis. All of these areas have information needs, and acommon
concept of operations can be applied to the satisfaction of those needs. Such operations
constitute collection management, that is, management of the process of collecting the
needed information.

Effective collection requires a concrete and specific definition of the task or problem and
the continuous refinement both of the task and of the information compiled so far, in
order to ensure the most comprehensive and accurate collection possible. Such definition
and refinement is an essential part of collection management.
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Note that parts of the following sub-sections are derived from publicly available
information about past military practices (FM34-2, 1994). Those practices were based on
aparticular philosophy of how to support decision making under uncertainty, and they
may or may not be still current. But the practices are still relevant because they have
become embodied in various forms in different software systems over the course of time.
So they are useful for understanding the functionality provided by those systems, and it is
precisely those systems which the SPSis concerned with.

Note aso that, even though in the military and business areasit is more usual to talk
about intelligence collection than about information collection, this document takes the
position that it isreally information that is collected, and that intelligence is derived from
information in specific user contexts.

6.2 Collection Management

Broadly speaking, collection management (CM) is the utilization and coordination of the
resources involved in collecting information. These resources include both operational
procedures and systems. One such procedure is the definition and refinement of
reguirements. One such system is a planning tool. Additionaly, collection management
may also involve exploitation of raw information, in order to produce information of the
quality or specificity required.

The role of the person or agent that performs the activities of collection management is
the collection manager (CM). There are three subsets of activities, and corresponding
roles that comprise CM. These are requirements management (RM), mission
management (MM ), and asset management (AM). The SPS standardizes AM activities.

6.2.1 Requirements Management

Requirements management starts with information needs (INs). In the military area, an
information need comes from a commander who needs information about a geographic
area of interest (AQI). The need for the information can be dependent on what happens
when, inside the AOI. In the scientific area, an IN comes from a scientific community,
where atheory current in that community gives rise to aquestion which could be
answered by certain information. In the area of medical diagnostics, a patient's case gives
rise to aneed for information that can help to assign adiagnosis to symptoms.

Requirements management is concerned with turning information needsinto information
requirements (IRs). Although an information need is associated with a specific reason as
to why it is needed, information requirements are even more specific than information
needs. An information requirement is precise as to what needs to be known, what is the
AOI about which it needs to be known, what are the times about which, and at which, it
needs to be known, and by whom it needs to be known.

Requirements management is concerned with the feasibility of information requirements.
Arethey asking questions that can be answered? If not, it is the task of RM to adjust them
or reject them.
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Requirements management is also concerned with the process of keeping track of which
information requirements are satisfied by which collected information, and which are
outstanding. Hence RM is concerned with tracking and expediting the various aspects of
collecting information, and with correlating requests with collected information.

6.2.2 Mission Management

Mission management (MM) determines what kind of information can satisfy an IR. MM
forms a collection strategy by determining how to satisfy IRs, based on what collection
methods are available, and on their suitability to those IRs. MM formalizes the collection
strategy into a collection plan. MM derives specific collection requests (CRs) from IRs.

An example from the scientific areaillustrates the process of transforming IRsinto CRs.
In this case, meteorol ogists had the need to assess the effectiveness of their ability to
model both the clear and cloudy sky radiative energy budget in the subtropics and to
assess the climate effects of high atitude, optically thin cirrus clouds. This need was
translated into the requirement to determine both the radiative properties (such as the
spectral and broadband abedos, and infrared emittances) and the radiative budget of
cirrus clouds. That was the RM activity. This IR was then split into two different CRs.
The Solar Spectral Flux Radiometer was integrated on the NASA Altus UAV and also on
the DOE Sandia Twin Otter, in both zenith and nadir viewing modes. That was the MM
activity. Both platforms were then tasked to make radiometric observations in paralel.
(An AM activity, discussed below.)

6.2.3 Asset Management

Assets management (AM) identifies, uses, and manages available information sourcesin
order to meet information collection goals. AM executes the collection plan by
submitting the CRs to the resources involved. This may require resource specific
planning. In the medical diagnostics area, the diagnostician fills out alaboratory form
which specifies the CRs, and sometimes just sends the patient to the lab with the form. In
generdl, thereisahuman in the loop, and the SPS will need to be able to take that into
consideration.

6.3 Collection Management Process

The collection management process is only one part of the larger collection process, or
workflow. The larger process involves:

¢ Planning and management of the information management and production effort.
e Actual collection and correlation of information.

e Processing of the information, consisting in conversion, rectification, etc.

e Production, or putting the information into a usable from.

e Dissemination of the information to consumers.
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Each of the stepsin this larger process itself involves complex processing. For example,
in the actual collection step, it is customary to identify the following phases.

Phase 1: Collection requests are evaluated and either rejected or else assigned atime
window in which they will be executed, so that requestors can make commitments which
are contingent on the execution of their request.

Phase 2: sets of collection requests are organized by type and scheduled for execution.
This may involve interaction with the requestor.

Phase 3: requests are executed, information is collected and passed through a processing
pipeline which ends back at the requestor, or at a point designated by the requestor.

Phase 4: the overall performance of the collection request process is evaluated with
respect to its goals (customer satisfaction, or the advancement of science, or so on).

CM per seisjust the first step in this larger workflow. It consists in identifying,
prioritising, and vaidating information requirements, translating requirements into
observables, preparing collection plans, issuing requests for information collection,
production, and dissemination, and continuously monitoring the availability of requested

information. In CM, based on the type of information required, on the susceptibility of
the targeted activity to various types of collection activity, and on the availability of
collection assets, specific collection capabilities are tasked.

7 Concept of Operations

7.1 Existing System Functionality

A number of systems have been devel oped in support of the various CM roles. The
systems themselves tend to come and go over the years, but the basic types of
functionality that they provide tend to remain the same. Progress consistsin certain
capabilities becoming more effective. The following subsections attempt to categorize
these capabilities according to the different CM roles, in asummary form.

7.1.1 RM support

e Record, organize, and track collection requirements. Provide feedback on
reguirements status. Track requirements satisfaction.

e Support aggregating and prioritising requirements.

e Provide feedback for tracking requests, perhaps by querying upstream
reguirements registries.

e Provide feedback for monitoring the status of production. Provide feedback for
monitoring the status of exploitation, if exploitation is part of arequirement.
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e Correlate responses with requirements.

e Support determining whether existing data satisfies collection requirements.
Support querying databases of previous collection requests and responses.

7.1.2 MM support

e Support devel oping collection plans. Support allocating collection requirementsto
collection assets. Coordinate the collection process.

e Provide feasibility models, look-ahead tools, schedule timelines, track and
coverage displays.

e Provide platform/sensor models. Provide modelling capability.
e Provide help with evidence-based reasoning.

An interesting example of a support system from the scientific areais the Scientist's
Expert Assistant (SEA) system from NASA. This system assists scientistsin formulating
CRstargeted at the Hubble space telescope. Among other things, it allows an investigator
to delineate a portion of the sky to be observed, choose bright radiation sources that need
to be excluded, calculate the tiles of amosaic that covers the delineated segment, and
assign them to orbits, and to simulate the properties of filters for the selected
observations.

7.1.3 AM support

e Perform actualy tasking. This may involve generating and dispatching tasking
and request messages, and providing assistance in preparing such messages,
something that can range anywhere from basic message syntax checking to more
advanced feasibility checking, which determines in advance if it is going to be
possible for an asset to handle arequest.

7.2 Making Existing Functionality I nter operable

The goa of the SPSisto make the types of functionality that exist to support the AM role
interoperable. This has severa implications, the first of which isthat CM systems will
only have to interact with one kind of interface. It also meansthat CMswill be able to
use any support system that has been "wrapped" with the SPS interface, including new
systems. For example, critical information, such ameteorological information, that has
not traditionally been considered part of intelligence, can be integrated into the CM
processin thisway. Finaly, it means that different kinds of SPS client applications can
be used with the same SPS services. For example, one kind of client might be a browser-
based Web client, while another kind of client might be aworkflow system that manages
the CM roles, their interactions, and their products. For any given SPS, these clients will
be interchangeable.
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7.3 Interacting Workflows

As mentioned above, the CM process can be thought of as aworkflow, and might even be
implemented with a workflow management system. On the other hand, each of the assets
that the CM process interacts with is also likely to involve another complex workflow.
Consider the case of asensor on aUAV.

The process of getting an observation from the sensor at the right time and place involves
many other activities which the CM never sees. These include flight planning, flight plan
approval processes and airspace coordination, payload planning, air traffic control, and
frequency planning for both vehicle and sensor control and for data transmission. There
are anumber of roles here, including the UAV operator, the payload operator, the UAV
mission planner, the traffic controllers, and others, which are part of another workflow.

This other workflow is the asset management system, and the fundamental unit of work
in this workflow isthe flight. The activities of this workflow have the common goal of
making the flight successful, where what normally counts as a successful flight isonein
which the UAV and the sensorsthat it carries have been maximally utilized. Maximal
utilization is agoal that involves allowing the greatest number of compatible collection
reguests to the flight. This means that some collection requests should be cancelled or
delayed, rather than allowing them to subtract from the total utilization provided by a
better set of different requests.

Clearly these two interacting workflows have different fundamental units of work, and
different and conflicting goa's. SPS serves as a bridge between these different units, and
provides away to balance between the different goals. One way in which the SPS bridges
the gap is through the exchange of information about feasibility. (See below.)

In summary, SPSisthe interface between the CM process (or workflow) and the —in this
case — UAV process (or workflow). The goal of the CM processis to satisfy information
needs. It does this by asking other workflows, such asthe UAV processjust described, to
collect, to process, and to deliver information. This other workflow is not the asset, itis
how the asset is used. In what follows this other workflow will be called the asset support
system. The SPS provides a standard interface to different kinds of asset support systems,
from different kinds of CM processes (or workflows). In what follows, the CM process
will be referred to as the SPS client, or sometimes more informally asthe “user”.

74 Simulation

One important category of asset is simulation. Typically simulation management works
differently than other AMS's do, and the SPS needs to be flexible enough to also handle
these.

7.4.1 Basic concepts

The term simulation is defined as the use of models to investigate time dependent
processes. Following this definition, rea or fictive systems will be described in the form
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of conceptual models. Based on analysis and abstraction, these models should describe
the circumstances in aformal and unambiguous way (Zeigler et a., 2000).

[ Real/Fictive Process ]

P Analysis
o haN ) Modelin
S Conclusions 9
3

{ Executable Model }—[ Conceptual Model J

Implemtation

Figure6.4.1: Modelsand Simulation, according to [9], modified.

The implementation of aconceptual model by an executable model generates away to
execute experiments?. The results of these experiments allow conclusions about the
modelled system (see Figure 6.4.1). In the case that the executable model is made up of
software (software model), it is called a computer simulation3. The following comments
apply to computer simulations exclusively. A program that executes a simulation model
iscalled asimulator.

Regarding simulation in general, there exist numerous approaches which focus on
different areas of usage. Zeigler et a. describe an abstract framework for modelling and
simulation (Zeigler et a., 2000). This framework is build up from definitions of
fundamental entities and their rel ationshipsto one another. The foundation consists of the
real or virtual (source) system that we are interested in modelling. It is viewed as asource
of observable data, in the form of time-indexed trajectories of variables. The variables are
stored into a system behavior database. The specifications of the conditions under which
the system is observed or experimented with build the experimental frame.

Zeigler et d. differentiate between the entities model and simulator (Zeigler et a., 2000).
Rather generally speaking, amodel will be defined as a set of instructions, rules,
equations, and constraintsthat will consequently build up an 1/0-behavior consistent with
the source system. A simulator is considered to be an agent capable of actually obeying
the instructions, generating the model’ sinterna behavior and eventually executing the
model.

In practice, it is often only required that the model faithfully capture the system behavior
to the extent demanded by the objectives of the simulation study, within an acceptable
tolerance, as it is mostly impossible to achieve fully validity of the model (Kleindorfer et
al., 1998; Oreskes et al., 1994). Furthermore, the simulator correctness demands that the
simulator executes the model correctly. Correctnessisfulfilled if it is guaranteed that a

2 A (smulation) experiment may consist of any number of individual simulation runs. Thoseindividua smulation runs
dlow an estimation of the simulation model response to specific parameterisation.

3 An dlternative to computer simulations would be smulations which are based on physical models (e.g. scale- or
imitation models).
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simulator faithfully generates the model’ s output trajectory given itsinitia state and input
trajectory.

If concept or validity and simulator correctness are fulfilled for a specific experimental
frame, the real system and the simulator could be viewed as interchangeable.

Simulation methods are traditionally classified regarding the way in which the simulated
time progresses and the way that the status of the simulated systemis described and
modified.

Simulation

continuous

time stepped event stepped

Figure 6.4.2: Taxonomy of conventional simulation methods, according to [10].

Roughly, simulation models can be categorized into discrete and continuous approaches.
(Time-) discrete approaches are characterized by the fact that the simulation time
advances in jumps from one point in time to the next. The model status changes
atomically. On the contrary, the simulation time within continuous simulation models
changes gradually, means that status variables of the model change within afinite period
of time infinite times. As arule continuous simulation models are based on partial
differential equations, with the free variable being the time (Klein).

Regarding a simulation, Fujimoto distinguishes three different fundamental terms of time
(Fujimoto, 1999):

1. physical time, that describes the real time, applied to the modelled system

2. simulation time, which is generated as a“virtua time” within asimulation mode!.
It is an abstraction of the physical time. It is defined as acomplete, ordered
quantity wherein each value defines a moment in time within the modelled
system. For all simulated pointsin time t; and t, that describe the physica points
intime p; and pz istrue that, if t1 < tp, hence p1 occur before p2 and (t2-t1) = (p2—
p1) = k, with k = constant. The linear relation between the simulation time and the
physica time provides afaithful correspondence between simulated periods of
time and itsrea counterparts.

3. wallclock time describes the real time during asimulation run.
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7.4.2 Integrationinto Web Services

Becuase of the fact that a simulator does not differ from a sensor with respect to the
provision of spatio-tempora data (it only differs in the way in which it estimates the
requested value and its virtually tempora independence), it is allowed to use simulators
instead of sensors. Two different scenarios can be distinguished. In the first case, the
simulator is continuously running, independently of the user. It is started, parametrized
and maintained by the data provider and has no interface to the user other than at the
point of data access. These simulators are e.g. a weather forcast that provide values for
the parameters temperature, precipitation and wind speed, or air or water quality
assessments. It is even possible that a user will not even notice that the provided data
results from calculations rather than from rea measurements (e.g. if the values are
interpolated from a wide-ranging measuring network). Those simulators will be
encapsulated by a simple datastore that is accessible using a Sensor Collection Service. It
can be handled purely synchronously and follows the service trading (publish — subscribe
— bind) paradigm.

In the second case, a simple encapsulation is insufficient. All observations or even
simulations that require preceding feasibility studies, complex control and management
activities, or intermediate and/or subsequent user notifications, can not be handled
synchronously anymore, but become heavily asynchronous. In this second case the
service interactions become much more complex. A list of services will become
necessary. The SPS handles the main part of the simulation. The SPS provides interfaces
that allow requesting a simulation run, feeding the necessary parameters to the simulator
and to start the simulation run.

Sensor Planning Services as facades for simulation models are the first step within the
integration process of simulators into web services. Currently, arather tight coupling is
unavoidable. This situation will be improved when the first generic simulation interfaces
become available, providing simulation management that is independent of the
underlying simulation system.

8 Transactions

The Sensor Planning Service interface facades often complex asset management systems
that do not provide an immediate response to GetFeasibility request operations as the
asset has to be analysed first. This might be atime consuming task. In other cases wants a
client to task an asset and wants to be informed in the moment the dataiis available for
retrieval. Either case, we have to deal with long term transactions that require the
implementation of an asynchronous interaction pattern.

Assuming that the application level of the OSI protocol stack iswhere HTTP resides,
then there are conceptually three additional protocol layers (or perhaps they should be
called application level sublayers) in the SPS transaction model.
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Client Service Provider
Collaboration L ayer Collaboration L ayer
Transaction Layer Transaction L ayer
Operation Layer Operation Layer
HTTP, FTP, SMTP, Messaging <:> HTTP, FTP, SMTP, Messaging

The operation layer uses the basic application layer protocol — HTTP, for example —to
implement the request /response pairs that form the OGC operations such as are used in
the GetMap or GetFeature interfaces of WM S or WFS. The transaction layer uses the
operations in the operation layer to implement long-term or "advanced" transactions. At
the collaboration layer transactions are "choreographed” into collaborations.

An example of atransaction is the interaction which takes place when arequest for
information is submitted through a SPS, and isretrieved ("committed") through some
other service; then athird service provides the notification that the results are ready.

An example of a collaboration is the interaction which takes place between aclient, a
registry, and a service during the "publish, find, and bind sequence”. Another example of
acollaboration is the interaction between atransaction which returns a schema, and the
transaction that uses that schemato formulate aquery. (In both of these casesit is
principally the client software that maintains the state of the collaboration.) For the SPS,
there is an important collaboration between the DescribeT askingRequest operation and
the Submit transaction.

8.1 Short Term Transactions

Short term transactions consist of asingle operation. They can be thought of as atomic
transactions that either successfully return aresult (analogous to a database ,,commit* or
return an exception report (analogousto a"rollback™).

8.2 Long Term Transactions

Long-term transactions, which are sometimes called "long-running conversations”,
consist of more than one operation, typically involving more than one OGC interface. In
the case of SPS, instances of such transactions may take days to complete, and require
that it be possible to track their progress, and if necessary, to cancel them.

The following diagram shows the interactions which take place in an asynchronous
collection request to an SPS to get observation data. Participantsin grey represent non-
OCG services or processes, such as legacy, or proprietary, asset support systems for
planning, scheduling, tasking, collecting, processing, archiving, and delivery of
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information requests and usabl e information, or (in the case of feasibility determination)
for assisting in the use of such systems. Other participants are an OGC enabled client,
called here “User”, and three services, the SPS, an SOS (which provides standard access
to the data once it has been collected), and a notification service (WNS) which notifies
the User when the SOS is ready with the requested data.

The diagram shows an initia stage where the user determines the capabilities of the SPS
(in this case, without using a Registry). Then the user registers with aWNS so that the
SPS understands the user’s preferences for notification delivery. It then shows the user
submitting the actual request. The requested task will be started. On condition that
everything runs smoothly, the asset will start its observation and stores its observational
datain adatastore. If the task is finally completed, the asset management system (AMS)
will send an ASM-specific message to the SPS. As aresult, the SPSwill send a
doNotification request to the WNS where the user is registered to inform him that (and
where) isready for retrieval. It isup to the client to send the getObservation request to the
SOS in order to access the data.

There are several important pieces of information that move through the transaction.
These are:

WNSData. This associates to a user the following information: the URL of the WNS
where the user is registered and the WNSRegistrationID that was provided by that WNS.
It is the means through which notifications are sent to the user. Therefore it has to be
known to the SPS so that the same user who submitted arequest can be notified when
that request completes (or any kind of failure occurs which is not shown here).

TaskID. Thisidentifies arequest to its results through the transaction. It is either
established by SPS and sent to AMS (at step 10), or established by AM S and sent to SPS.
It isheld by the user, to be used to check status, update or cancel arequest (not shown
here).

16 Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved.



OGC 05-089r1

08

Datastore

Asset

Asset

Management

Sistem

WAS

S

{CapabilitesDocumen)

_——— =]

doRegister(Name, C

doRegisterResponse(WNSRegistiatonlD)

submiSPSParameters, WNSDats)

task(AMSSpecc)

=
k=)
=
S
3
(=]
=
>
=
=]
8
=
7]
o]
S
3
=
=
&
—
o)
=
&
=
%)
=
=
=

submitRequestResponse(taskiD, status)

=
— =]
= =
<X D
|||||||||||||| Bl-mreef———1-- &
eg — 0.
= S D
S = =
-3 =
= =]
I S
= =
=] [72)
= =
== =
7]
= =
=2
=
=
S =
= <
S =1
= o
) 4 S S
||||||||||||||||| = 4 P2 N
—  F-+—
=
<
=
‘0
=
=
=
-
=

} - — —

L
I
I
I

Figure 3: Simplified sequencediagram in UML notation showing a long term transactionsusing

additional OGC Web services (non OGC specified elementsin grey)
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Datastore and SOS_URL. Either the SPS knows these and tells AMS, or else SPS
knows them and knows that AM S knows them. In the future the user may be allowed to
establish them.

9 SPSParameters: Internal and external representation

One of the core functionalities provided by SPSis the unambiguous presentation of the
parameters that have to be set in order to task what ever system is fagaded by SPS. The
aspects meaning and encoding of those parameters play acrucial role asit comesto
interoperability between SPS server and client. To support any kind of asset system,
independently of its nature as a physical sensor, an actuator or a simulation model, the
parameter description and encoding requires much flexibility.

It isacommon design goa of the SWE framework to utilize common data structure and
encodingsto achieve a higher level of compatibility and reuse of software between the
various encodings and services. The Sensor Web Enablement Common namespace (swe)
includes definitions that are expected to be shared among all SWE encodings and
services. It defines several basic value types and data encoding as well as aggregate data
types that group any simple basic types. Both simple and aggregate types form the basis
for the SWE Common DataDefinition, a schemato explicitly describe the data
components expected and the encoding of values. For further information on the different
datatypes as well as on DataDefinition see document OGC 05-086, Sensor Model
Language.

The use of DataDefinition elementsis one option to define content and encoding of
parameters. Another option that may serve the needs of specific information communities
in amore effective way is the use of task messages that are organized in remotely stored
message dictionaries and consist of any number of well defined elements. Those remote
schemas will define meaning and parameter payload for specific parameters. We will
illustrate this option considering adictionary we will call Asset Control Task Messages
(ACTM) asan example. The ACTM basicaly consist of anumber of simple and complex
element definitions that are stored in aregistry. The registry might be organised as a
simple schemafile stored on aweb server or as part of amore complex system. The
following listing shows an extract of the ACTM schema.

<xs:isimpleType name="TargetElevation">
</xs:annotation>
<xs:restriction base="xs.decimal">
<xs:mininclusive value="-500"/>
<xs:maxInclusive value="10000"/>
<xs:pattern value="[+-][0-9](\.[0-9] +){ 5} $'/>
</xs:restriction>

</xs.simpleType> Ligting 9-1: Part of the ACTM dictionary

We define asimple type with name TargetElevation. A SPS facading an asset that
requires avalue for this element will use areference to the remotely stored ACTM
schemato indicate that a parameter of type TargetElevation is needed. The specific
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element will be identified by its name attribute. For this reason, the name attribute has to
be used unambiguously throughout the remote schema. The advantage of remotely
defined schemas s that the possible values used in instance documents can be further
restricted to match specific needs of user communities. In our example, the instant
document has to match the following criteria

1. Thevalue hasto be of type xs.decimal
2. The minimum vaueis set to -500, the maximum value to 10000

3. Thevalue hasto be encoded following a specific pattern: one + or — symbol
followed by maximal positive numbersin the range from O to 9, separated by “.”
symbols.

The simple types can be agglomerated to more complex types. Figure 4 illustrates amore
complete excerpt of the ACTM schema. We see that a SPS may even require an instance
of an ACTM CiriticalMission message in order to task its asset. In contrast to anon-
critical message, the critical message requires amore complex MissionlD pattern, e.g.
01-102, whereas the MissionlD of anon-critical message isjust two digit integer.

EMissionlD

pattern | [0-9] {2} - [0-9] {3}

ETargna-tEIna-'u'a'i‘li-:vn
min/mazine! | -500 | 10000
pattern M+ ][0-9]0 [O-8]+H15 1

Carnrnent descrbing your

roat elernent

“MissionlD

pattern | [0-8] 121

HonCriticalMission [} —===— [-]

Figure4: ACTM schemain XM L Spy representation

A SPS server may define an urn:community:dict:CriticalMission element as a mandatory
parameter. It can be assumed that those dictionaries are usually used by clients and
serversthat “know” how to encode the elements rather than accessing the schema
definition every time in order to get information about proper encoding. Though, thisis
still an option.

10 SPS Operations

10.1 SPSOperation Overview

The SPS operations can be divided into informational and functional operations. The
informational operations are the GetCapabilities operation, the DescribeT asking
operation, the DescribeResultA ccess operation, and the GetStatus operation. Among
these, the GetCapabilities, the DescribeResultAccess and the GetStatus operations
provide information that the SPS user needs to know, while the DescribeT asking
operation provides adescription of information that an asset management system needs to
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know. The functional operations are the GetFeasibility operation and the Submit, Update,
and Cancel operations. All of these operations have an effect on the asset management
system, as explained below.

The SPS interface (currently) specifies eight operations that can be requested by aclient
and performed by a SPS server. Those operations are:

a) GetCapabilities (mandatory) — This operation allows aclient to request and receive
service metadata (or Capabilities) documents that describe the abilities of the specific
server implementation. This operation also supports negotiation of the specification
version being used for client-server interactions.

b) DescribeTasking (mandatory) — This operation alows aclient to request the
information that is needed in order to prepare an assignment request targeted at the
assets that are supported by the SPS and that are selected by the client. The server
will return information about all parameters that have to be set by the client in order
to perform a Submit operation.

c) GetFeasibility (optional) — This operation isto provide feedback to aclient about the
feasibility of atasking request. Dependent on the asset type facaded by the SPS, the
SPS server action may be as simple as checking that the request parameters are valid,
and are consistent with certain business rules, or it may be acomplex operation that
calculates the utilizability of the asset to perform a specific task at the defined
location, time, orientation, calibration etc.

d) Submit (mandatory) — This operation submits the assignment request. Dependent on
the fagaded asset, it may perform a simple modification of the asset or start a
complex mission.

e) GetStatus (optiona) — This operation alows aclient to receive information about the
current status of the requested task.

f) Update (optional) — This operation allows aclient to update a previously submitted
task.

g) Cancel (optional) — This operation allows aclient to cancel a previously submitted
task.

h) DescribeResultAccess (mandatory) — This operation allows aclient to retrieve
information how and where data that was produced by the asset can be accessed. The
server response may contain links to any kind of data accessing OGC Web services
such as SOS, WMS, GV'S, or WFS.

These operations have many similarities to other OGC Web Services, including the
WMS, WFS, and WCS. Many of these interface aspects that are common with other
OWSs are thus specified in the OpenGIS® Web Services Common Implementation
Specification [OGC 05-008]. Many of these common aspects are normatively referenced
herein, instead of being repeated in this specification.
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Figure 1 isasimple UML diagram summarizing the SPSinterface. This class diagram
shows that the SPS interface class inherits the getCapabilities operation from the
OGCWebService interface class, and adds the SPS operations. (This capitalization of
names uses the OGC/1SO profile of UML.) A more complete UML model of the SPS
interface is provided in the following subclauses.

«interface»
OGCWebService

+ getCapabilities(GetCapabilities) : Capabilities

«OGCWebService»
SensorPlanningService

describeTasking(DescribeTaskingRequest) : DescribeTaskingRequestResponse
getFeasibility(GetFeasibilityRequest) : GetFeasibilityRequestResponse
submit(SubmitRequest) : SubmitRequestResponse

getStatus (GetStatus Request) : GetStatusRequestResponse

update(UpdateRequest) : UpdateRequestResponse

cancel(CancelRequest) : CancelRequestResponse
describeResultAccess(DescribeResultAccess) : DescribeResultAccessRequestResponse

+ o+ o+ o+ 4+

Each server instance instantiates only one object of this class, and this object
always exists while the server is available.

Figure1l— SPSinterface UM L diagram

NOTE In this UML diagram, the request and response for each operation is shown as asingle
parameter that is adata structure containing multiple lower-level parameters, which are discussed in
subsequent clauses. The UML classes modelling these data structures are included in the complete UML
model in Annex C.

10.2 SPSOperations Usage

Each of the eight SPS operations is described in more detail in subsequent clauses. To
simplify the understanding of the information model behind the different operations,
some annotated sequence diagramsin UML notation will follow.

Thefirst diagram illustrates the first steps that usualy occur during a SPSinteraction. An
actor (which might be a user with aclient GUI or another service) first requests an
overview of the capabilities of the SPS. It provides information about the phenomenons
and sensorsthat can be tasked using this SPS. If the user wants further information upon
access of the datathat is produced by the fagaded sensors, a describeResultAccess
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operation would be used. In this example, we presume that the user received sufficient
information as part of the Capabilities document at this stage. Therefore, the next step is
to find out which parameters have to be provided to task an asset. Thisis done using the
DescribeTasking operation. The response provided by the SPS defines the parameters
that have to be set for each sensor.

Next might be agetFeasibility request to obtain information if a specific task is feasible.
Thisoperation is primarily used to find out if aspecific task islikely to be executed under
the current conditions. Imagine aUAV that shall make some pictures of aspecific area. It
has to be checked if the requestor is allowed to operate the UAV, if the requested areafits
into the UAV flight plan or if it could be adapted to fit etc. If the

GetFeasi bilityRequestResponse indicates that the request is likely to be executed (there
might be always some late change in the conditions that enforce apreviously feasible task
not to be feasible anymore; e.g. if another requestor with a higher priority wantsto fly the
UAV into the opposite direction), the actor will send the submit request. The submit
request may contain the feasibilitylD or datafor all parameters.
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0 SPS Asset Asset
X Management
Actor System
] T T
] ]
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] ]
| |

geiCapabiles 1) Firstfind out what asset system

the SPS facades.

[capabilties)

L - ==

N

2) Find out which parameters have to
be provided torun a task fora
specific AVS.

describeTasking

(DescribeTaskingRequesResponse)

getFeasibilty A
3) The feasibilityanalysis is an optional step
ltis onlyused in case that the actor wants to
find out f a specific task s feasible before
submitting it This request will be fowarded
o the asset using asset specific protocols
and encadings. ltmight even be possible

thata human will answer the request.

A

getFeasibility AMS_specific_payload)

[CetFeasibiliyRequestResponse)
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4) Submit transfers the tasking requestto the AMS. The client mayuse a feasibilityD that was provided by the
SPSheforehand or defines new parameters for this task. Depending on different variables (asset availabilty,
authorization etc.) the SPS will send status information back to the actor. ldeallythe taskis confirmed and a
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description of an altemative.
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fask(asset_specifc)

[Status_Information)

(SubmitRequestResponse)

ﬂ
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Figure5: Annotated sequence of the usual steps occurring to submit atask (UML notation)

The next diagram shows how to interact with a SPS after atask was submitted
successfully. We see the update and the describeResultAccess operation that was
introduced with this version of the SPS specification.

Q SPS
X 2o

submit(feasibilitylD)

o wskD) >ﬂ

update(inputParameterData)

D

1) to update an previously submitted
task, the actor has to provide data for
all input parameters. Another option
would be to simply update the
notification data. In this case, only the
new WNSUrl and WNSRegsitrationID

» (taskID, status) have to be provided.

e

AN

describeResultAccess (taskID, sensorID),

2) The standard mechanism
described in older, deprecated
versions of the SPS specification to
inform the user where to retrieve
the data was to include the SOS
data in the notification message
thatis send to the user after task
completion. Because this is not
always an option (the data might be
available at any other service
interface or the actor wants to find

) ) out about the data itself even before
<______._(is_e_ryl_c_e_'[)_/gt_e,_§9_r\_/|_c_e_Lg_R_L_) _________ | submitting a task), the
describeResultAccess operation is
introduced.

|

Figure6: Annotated sequence showing the update and describeResultAccess operationsin UML
notation
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11 Shared aspects

11.1  Introduction

This clause specifies aspects of the SPS Service behavior that are shared by severa
operations.

11.2  Shared operation parameters

This clause specifies some of the parameters used by multiple operations specified in the
following clauses. The parameter names, meanings, data types, and multiplicity shall be
as specified in Table 1.

Table 1 — Definitions of some oper ation request and response parameters

Name Definition Data type and value Multiplicity and use
InputDescriptor Definesthe input complex type -
required to task a sensor
notificationT arget Definesthe WNS that complex type -
has to be used to notify
the client about the
request results
requestStatus Definesif areceived String, enumerates: -
tasking request is “ . ”
accepted by the SPS . cgnﬂrmsd ’
server rejected”,
“incomplete request”

11.2.1 InputDescriptor

The InputDescriptor defines the input aclient has to provide to task an asset. The
following UML model and the following figure provide an overview of the
InputDescriptor.
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«Element» «Union»
InputDescriptor CardinalityType
+ «Attribute» parameterlD: ID ~ int:
+ «Attribute» use: string ~ string:
+ «Attribute» updateable: boolean [0..1] = true
+ «Element» values: string [0..1]
+ «Element» gml:description: string [0..1]
+ «Element» cardinality: CardinalityType [0..1]
Defines the data components «Element» o
and encoding of the element. definition External definition; links
For further information see to a web based ontology
SWECommon. representation.
i i
] ]
] ]
: :
«Element» «choice» «Element»
swe:DataDefinition definitionChoice taskMessageDefinition
GeometryDefinition TemporalDefinition

Figure 7: InputDescriptor in UM L notation

InputDescriptor: Attributes

An InputDescriptor contains the mandatory attributes “ parameterID” which will be used
to reference a specific parameter in other requests, e.g. Submit. The “use” attribute
definesif the parameter must or shall be provided by the client. It enumerates the strings
“optional” and “required” . If required, a Submit, Update or GetFeasibility request will
not be validated as true if this parameter is missing. The third attribute “updateable” is
optional and definesif a parameter can be updated by subsequent UpdateRequest
requests.

InputDescriptor: Elements

The InputDescriptor defines four elements: Three optiona elements and one mandatory.
The three optional elements can be used to provide further description about this
InputDescriptor (gml:description), allow the presetting of possible values (values) (e.g.
“yes, no” or “day, night” or “1, 2, 3”), and define the cardinality of possible input
elements (cardinality). Cardinality isrestricted to positive integers (excluding zero) and
the string value “unbounded”.

26 Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved.



OGC 05-089r1

The data structure of the input elements that shall be provided by the client isdefined in
the mandatory “definition” element. This element serves as an entry point to parsers to
find the data block definition that has to be matched by the input data. It is followed by
either a swe:DataDefinition element (see SWECommon for further information), a
“taskM essageDefinition” element which isalink to an external definition of the data
block or a GeometryDefinition or Temporal Definition. The |atter two are of type QName
and are restricted to the GML elements gml:Point, gml:Line, gml:Polygon or
gml:Timelnstant and gml:TimePeriod respectively. It is assumed that clients“know” how
to encode those basic elements.

____________________________________________________________________________________________________________________________________________

[
I spsinputDescriptor Type

| |

| attributes |

| |

I |

|

|

|

1

|

=L :

| | description. i

| 0 |

- | ' — |
Inpurbescriptor [— T ! —ste:Da‘taDeﬂnmon |
0 |

defines the input required to | i _ |
! | = _— ]
task a sensor ! . —rsps:TaskMessage[leflnmon | |

links to a URT dictionary whrere the
tazskMessage iz defined propery,

—Fsps:ﬁeometryl}efinition |

—Fsps:Temporal[lefinition |

ierates gml:Ti
irnePeriod as

Tnstant and
=zible

Figure 8: InputDescriptor Element in XM L Spy notation

11.2.2 InputParameter

The InputParameter Element is used to provide the value for a specific parameter. The
encoding follows the description that is part of the definition element of an
InputDescriptor Element (see subclause 11.2.1). The InputParameter Element istherefore
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rather simpleinitsdefinition. It just has to provide the mandatory parameterID attribute
to link the values to the specific parameter. The values itself are replacing the any-
Element.

The following figures illustrate the InputParameter element in UML and XML Spy
notation.

«Element»
InputParameter

+ «Attribute» parameterID: ID

«anyType»
any

Figure 9: InputParameter in UML notation

InputParameter

Figure 10: InputParameter in XM L Spy notation

11.2.3 NotificationT ar get

The notificationTarget parameter is used to identify the Web Notification Service that has
to be used to send information to the client. Using the WNS, notifications may be sent
asynchronously to the client.

The following figures illustrate the notificationTarget parameter.

«Element»
notificationTarget

+ «Element» notificationID: ID
+ «Element» notificationURL: anyURI

Figure 11: notificationTarget parameter in UM L notation
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Figure 12: notificationTar get parameter in XM L Spy notation

11.3 Operation request encoding

The encoding of operation requests shall use HTTP GET with KVP encoding and HTTP
POST with XML and/or KVVP encoding as specified in Clause 11 of [OGC 05-008].
Table 2 summarizes the SPS Service operations and their encoding methods defined in
this specification.

Table2 — Operation request encoding

Oper ation name Request encoding
GetCapabilities KVP and optional XML
DescribeTasking XML and optional KVP
GetFeasibility XML
Submit XML
GetStatus XML
UpdateRequest XML
Cancel XML
DescribeResultAccess XML

12 GetCapabilities operation (mandatory)

12.1  Introduction

The mandatory GetCapabilities operation allows clients to retrieve service metadatafrom
aserver. Theresponse to a GetCapabilities request shall be an XML document containing
service metadata about the server, including specific information about a SPS. This
clause specifiesthe XML document that a SPS server must return to describe its
capabilities.

12.2  Operation request

The GetCapabilities operation request shall be as specified in Subclauses 7.2 and 7.3 of
[OGC 05-008]. The vaue of the “service” parameter shall be “SPS’. The alowed set of
service metadata (or Capabilities) XML document section names and meanings shall be
as specified in Tables 3 and 7 of [OGC 05-008].
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The “Multiplicity and use” column in Table 1 of [OGC 05-008] specifies the optionality
of each listed parameter in the GetCapabilities operation request. Table 3 specifies the
Implementation of those parameters by SPS clients and servers.

Table 3 — Implementation of parametersin GetCapabilities oper ation request

Name Multiplicity Client implementation Server implementation

service One Each parameter shall be Each parameter shall be implemented
(mandatory) implemented by all clients, by all servers, checking that each

request One using specified value parameter is received with specified
(mandatory) value

AcceptVers | Zero or one Should beimplemented by all | Shall be implemented by all servers,

ions (optional) software clients, using checking if parameter is received with

specified values specified value(s)

Sections Zero or one Each parameter may be Each parameter may be implemented
(optional) implemented by each client by each server

updateSequ | Zero or one If parameter not provided, If parameter not implemented or not

ence (optional) shall expect default response received, shall provide default

AcceptFor | Zero or one If parameter provided, shall response

mats (optional) allow default or specified If parameter implemented and

response

received, shall provide specified
response

All SPS servers shall implement HTTP GET transfer of the GetCapabilities operation
request, using KVVP encoding. Servers may also implement HTTP POST transfer of the
GetCapabilities operation request, using XML encoding only.

EXAMPLE 1

To request a SPS capabilities document, aclient could issue the following KV P encoded
GetCapabilities operation request with near-minimum contents:

http://mars.uni-muenster.de/SPS/SPS?Request=GetCapabilities&Service=SPS

EXAMPLE 2

The corresponding GetCapahilities operation request XML encoded for HTTP POST is:

<?xml version="1.0" encoding="UTF-8"?>
<GetCapabilities xmIns="http:/Amww.opengis.net/sps" xmins:ogc="http:/mww.opengis.net/ogc”
xmlns:ows="http:/Mww.opengeospatial.net/ows" service="SPS" version="0.0.30"/>

30
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SPSOperation

+ «Attribute» request: string
«Attribute» version: string
+ «Attribute» service: string = SPS

+

«ows:GetCapabilities Type»
GetCapabilities

«Attribute» updateSequence: ows:UpdateSequenceType [0..1]
«Element» ows:AcceptedVersions: ows:AcceptedVersionsType [0..1]
«Element» ows:Sections: ows:SectionsType [0..1]

«Element» ows:AcceptFormats: ows:AcceptFormatsType [0..1]

+ 4+ + +

Figure 13: GetCapabilitiesrequest in UM L notation (normative)
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Figure 14: GetCapabilitiesRequest in XM L Spy notation (informative)

12.3  GetCapabilities oper ation response

12.3.1 Normal response

The service metadata document shall contain the SPS sections specified in Table 4.
Depending on the values in the Sections parameter of the GetCapabilities operation
request, any combination of these sections can be requested and shall be returned when

requested.

Table 4 — Section name values and contents

Section name

Contents

Serviceldentification

Metadata about this specific server. The schema of this section shall be the
same as for all OWSs, as specified in Subclause 7.4.3 and

32
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owsServiceldentification.xsd of [OGC 05-008].

ServiceProvider M etadata about the organization operating this server. The schema of this
section shall be the samefor all OWSs, as specified in Subclause 7.4.4 and
owsServiceProvider.xsd of [OGC 05-008].

OperationsMetadata | Metadata about the operations specified by this service and implemented by
this server, including the URLs for operation requests. The basic contents
and organization of this section shall be the same as for all OWSs, as
specified in Subclause 7.4.5 and owsOperationsM etadata.xsd of [OGC 05-
008].

Contents M etadata about the data served by this server. For the SPS, this section
shall contain information about the sensors that can be tasked and the
phenomena that can be measured by these sensors, as specified in
Subclause 12.3.3 below.

In addition to these sections, each service metadatadocument shall include the mandatory
“version” and optional updateSequence parameters specified in Table 6 in Subclause
7.4.1 of [OGC 05-008].

12.3.2 OperationsM etadata section standard contents

For the SPS, the OperationsM etadata section shall be the same as for all OGC Web
Services, as specified in Subclause 7.4.5 and owsOperationsM etadata.xsd of [OGC 05-
008]. The mandatory values of various (XML ) attributes shall be as specified in Table 5.
Similarly, the optional attribute values listed in Table 6 shall be included or not
depending on whether that operation isimplemented by that server. In Table 5 and Table
6, the “ Attribute name” column uses dot-separator notation to identify parts of a parent
item. The “Attribute value” column references an operation parameter, in this case an
operation name, and the meaning of including that value is listed in the right column.

Table 5 — Required values of OperationsM etadata section attributes

Attribute Attribute value M eaning of attribute value
name
Operation. | GetCapabilities The GetCapabilities operation isimplemented by this server.
name DescribeTasking The DescribeT asking operation isimplemented by this server.
Submit The Submit operation is implemented by this server.
DescribeResultAccess | The DescribeResultAccess operation isimplemented by this
server.

Table 6 — Optional values of OperationsM etadata section attributes

Attributename | Attributevalue Meaning of attribute value

Operation.name | GetFeasibility The GetFeasibility operation isimplemented by this server.
GetStatus The GetStatus operation isimplemented by this server.
Update The Update operation isimplemented by this server.
Cancd The Cance operation is implemented by this server.
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In addition to the optional values listed in Table 6, there are many optional values of the
“name” attributes and “value” elementsin the OperationsM etadata section, which may be
included when considered useful. Most of these attributes and elements are for recording
the domains of various parameters and quantities.

EXAMPLE 1 The domain of the exceptionCode parameter could record all the codes implemented for each
operaion by that specific server. Similarly, each of the GetCapabilities operation optiond request parameters might
have its domain recorded.

EXAMPLE 2 Thedomain of the Sections parameter in the GetCapabilities operation request could record all the
sectionsimplemented by that specific server.

12.3.3 Contents section

The Contents section of a service metadata document contains metadata about the data
served by this server. For the SPS, this Contents section shall contain information about
the sensors that can be tasked and the phenomenathat can be measured by these sensors.
The following questions shall be answered in the contents section:

e Which sensors can be tasked by the service?
e Which phenomena can be measured with these sensors?

¢ Inwhich position or region are the sensors operating in or can be tasked to
operate?

e Where from can adetailed description of each sensor be received?
e What ID has to be used when invoking operations for a sensor at this service?

A SPS supports the discovery of itself through aregistry by two different views. A
registry could identify suitable SPSs by either searching the capabilities for acertain type
of phenomenon (that can be sensed by at |east one sensor managed by the SPS under
Investigation) in a certain target-area or by searching for sensors with acertain ID and /
or certain characteristics which are able to sense a phenomenon in a certain target-area.

The structure of the contents section is given by spsContents.xsd which can be found in
annex B and is shown in Figure 15. Following constraints apply for each contents-

instance which can be controlled by a combination of unique/key/keyref-elements
declared in XML Schema:

e All SensorOfferings must have different SensorlDs.
¢ All PhenomenonOfferings must have different Phenomena

e Each Phenomenon referenced by a SensorOffering must also be declared in a
PhenomenonOffering.

e Each SensorID referenced by a PhenomenonOffering must be declared in a
SensorOffering.
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e There may not be two identical SensorlDs in the same PhenomenonOffering.

«Element» «Element» «Element»
SensorOfferingList Contents PhenomenonOfferingList
l..* l"*
«SensorOfferingType» PhenomenonOffering

SensorOffering
+ «Element» Phenomenon: anyURI
«Element» AreaOfService: AreaOfServiceType + «Element» SensorlD: ID [1..%]

«Element» Phenomenon: anyUIR
«Element» SensorDefinition: anyURI
«Element» SensorID: ID

+ o+ + +

Figure 15: contens section in UML notation (normative), further constraints apply
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__________________________________________________________________________________________________________________________________________________________

| spe:SPSContentsType

| spsSensorfferinglist E]—@EI—' spsiSensordifering

fque sensordfferingkey |

JspsSensorifferinglist... |

= key phenemenentfferingkey l

|.<.-e‘.i£‘.::-‘c! JspsiPhenomenonfferi... |

| field sps:Phenomenon |

B keyrel phenomenonOffering..
refer | sps:phenamenanOffering. .

| selector JspsiSensorOfferinglist...

| field spsiPhenomenon

= key ref sensorOfferingkeyRef
reter | sps:sensorOfferingkey

selector JspsiPhenomenonOfferi...

Figure 16: contents section in XM L Spy notation (informative)

12.3.4 Capabilitiesdocument XML encoding

A XML schema fragment for a SPS service metadata document extends
ows.CapabilitiesBaseType in owsCommon.xsd of [OGC 05-008] and can be found in
spsGetCapabilities.xsd in annex B.

This XML Schema Document uses the owsServicel dentification.xsd,
owsServiceProvider.xsd, and owsOperationsM etadata.xsd schemas specified in [OGC
05-008]. It also uses an XML Schema Document for the “Contents” section of the SPS
Capabilities XML document, which shall be as shown in Figure 19 and spsContents.xsd
file attached in annex B. All these XML Schema Documents contain documentation of
the meaning of each element, attribute, and type, and this documentation shall be
considered normative as specified in subclause 11.6.3 of [OGC 05-008].
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«ows:CapabiliiesBaseType»
Capabilities

+ «Attribute» ows:version: VersionType
+ «Attribute» ows:updateSequence: ows:updateSequenceType

«SPSContentsType»

+ «Element» Abstract: String [0..1] Contents
+ «Element» Title: String [0..1]
+ «Element» Keywords: KeywordsType [0..*]

N

«DescriptionType» 0.1

owsCommon::Serviceldentification

ko..l 0.1
«Element» «Element»
owsCommon::ServiceProvider owsCommon::OperationsMetadata
+ «Element» ProviderName: String + «Element» Operation: complex[2..*]
+ «Element» ServiceContact: ResponsiblePartySubsetType + «Element» Parameter: DomainType [0..*]
+ «Element» ProviderSite: OnlineResourceType [0..1] + «Element» Constraint: DomainType [0..*]
+ «Element» ExtendedCapabilities: anyType [0..*]

Figure 17: GetCapabilitiesRequestResponsein UML notation (normative)
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Capabiltties [=]

¥ML encoded SPS
GeatCapabilities aperation
response, This docurnent
prowvides clients with service
riatadats about 2 specific
setvice instance, IF the
setver does not implernent
the updateSequence
pararneter, the server shall
alweays return the complete
Capabilities docurnent,
without the updateSequence
pararneter, When the server
irnplerents the
updateSequence pararmetar
and the GetCapabilities
operation request included
the updateSequence
pararneter with the current
walue, the serwer shall retum
thiz elernent with anly the
"wersion” and

"updateSequence attributes,

Crthenwise, all optional
elernents shall be included or
not depending on the actual
walue of the Sections
parameter in the
GetCapabilities aperation
request,

o -E, owsiServiceldentification

General metadata For this specific |
serwer, This #ML Schema of this

section shall be the same For all |
oINS, |

B
' o -
- owsiServiceProvider

Metadata about the

arganization that provides this

specific service instance ar

setwer,

--i,nws:OperatiunsMetatlata |

Matadata about the operations and |
related abilities specified by this
serwice and irnplernented by this |
serwer, including the URLs for
operation requests, The basic
contents of this section shall be the |
sarme For all SIS types, but
individual serwices can add elements |
andjor change the optionality of
optional elements, |

spsSensordfferinglist |

# SPS supports the sps:Phenomenondfferinglist |
dizcowery of itself thraugh a J

registry by two different
canstraints

wiews, A registhy could
identify suitable SPSs by
either seatching the
capabilities for a certain type
of Phenormenon (that can be
sensed by at least one
sensor managed by the SPS
under investigation) in a
certain target-area or by
searching for sensors with a
certain 1D and | or certain
characteristics which are able
ta sense a phenomenon in a
certain target-area,

Figure 18: GetCapabilitiesRequestResponsein XM L Spy notation (informative)
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| spsiSPSContentsType
|

| spsiSensordiferingType

frn
area,

" Phenomenon

Sensorifferinglist [ SensorOﬁering I
o

ank

|
(=F

Figure 19: GCRR Contents-section in XM L Spy notation

1235 Capabilitiesdocument example

In response to GetCapabilities operation request, a SPS server might generate adocument
that looks like GCRR.xml in annex D.

12.3.6 Exceptions

When a SPS server encounters an error while performing a GetCapabilities operation, it
shall return an exception report message as specified in Clause 8 of [OGC 05-008]. The
allowed exception codes shall include thoselisted in Table 5 of Subclause 7.4.1 of [OGC
05-008], assuming the updateSequence parameter isimplemented by the server.

NOTE To reduce the need for readers to refer to other documents, the first six vaueslisted below are
copied from Table 20 in Subclause 8.3 of [OGC 05-008].

Table 7— Exception codes for GetCapabilities operation

exceptionCode value Meaning of code “locator” value
OperationNotSupported | Request isfor an operation that is not supported | Name of operation
by this server not supported

Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved. 39



OGC 05-089r1

MissingParameterValue

Operation request does not include a parameter
value, and this server did not declare a default
valuefor that parameter

Name of missing
parameter

InvalidParameterValue

Operation request contains an invalid parameter
value

Name of parameter
with invalid value

VersionNegotiationFailed

List of versionsin 'AcceptVersions parameter
value in GetCapabilities operation request did not
include any version supported by this server

None, omit 'locator’
parameter

InvalidUpdateSequence

Value of (optional) updateSequence parameter in
GetCapabhilities operation request is greater than
current value of service metadata
updateSequence number

None, omit 'locator’
parameter

NoApplicableCode

No other exceptionCode specified by this service
and server appliesto this exception

None, omit “locator”
parameter

InvalidRequest

Therequest aclient sent to initiate an operation
does not conform to the schema for this operation

Error message from
the schema-validator

13 DescribeT asking operation (mandatory)

13.1 Introduction

The DescribeT asking operation request allows SPS clients to request the information that
is needed in order to prepare atasking request targeted at the assets that are supported by

the SPS and that are selected by the client. The server will return information about all
parameters that have to be set by the client in order to perform a Submit operation. The
only additional parameter “SensorID” defines the specific sensor(s) that shall be
described by the server. This allows serversto fagade multiple assets that require
parameterization and return all information to the client using one call only.

40

SPSOperation

+ «Attribute» request: string
«Attribute» version: string
+ «Attribute» service: string = SPS

+

«Element»
DescribeTasking

+ «Element» sensorID: token [1..*]

Figure 20: DescribeTasking in UM L notation
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13.2 DescribeTasking operation request

13.2.1 DescribeTasking request parameters

This table aso specifiesthe UML model datatype, source of values, and multiplicity of
each listed parameter, plus the meaning to servers when each optiona parameter is not
included in the operation request.

Table 8: Parametersin DescribeTasking operation request

Name a Definition Data type and values Multiplicity and use
service Service typeidentifier Character String type, not empty One (mandatory)
fixed: Valueis OWStype
abbreviation: SPS
reguest Operation name Character String type, not empty One (mandatory)
Valueis operation name:
DescribeTasking
version Specification version for | Character String type, not empty One (mandatory)
operation Valueis specified by each
Implementation Specification and
Schemas version
sensorlD Defines sensor to be xs:token type Oneto many
described (mandatory)

a Thename capitalization rules being used here are specified in Subclause 11.6.2 of [OGC 05-008].

NOTE2 Thedatatype of many parametersis specified as “Character String type, not empty”. In the
XML Schema Documents specified herein, these parameters are encoded with the xsd:string type, which
does NOT require that these strings not be empty.

The “Multiplicity and use” columnsin Table 7 through all tables specify the optionality
of each listed parameter and data structure in the DescribeT asking operation request.
Since all parameters and data structures are mandatory in the operation request, all
parameters and data structures shall be implemented by all SPS clients, using a specified
value(s). Similarly, all parameters and data structures shall be implemented by all SPS
servers, checking that each request parameter is received with any specified va ue(s).

13.2.2 DescribeTasking request KVP encoding
KVP encoding not supported
13.2.3 DescribeTasking request XML encoding (mandatory)

All SPS servers shal implement HTTP POST transfer of the DescribeT asking operation
request, using XML encoding only. The following figure and schema fragment specifies
the contents and structure of a DescribeTasking operation request encoded in XML.
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SPSOperation

+ «Attribute» request: string
«Attribute» version: string
+ «Attribute» service: string = SPS

+

«Element»
DescribeTasking

+ «Element» sensorlD: token [1..*]

Figure21: DecribeTasking in UM L notation

________ o |

sps:DescribeTaskingRequestType

B atrivutes

|

| service

| type |xsistring
uze | required

| fized | SPS

|

|

|

Setvice type identifier,

type |xsistring
uze | required
DescribeTasking [%]—l— fized |0.0.30

Specification version For SPS
wersion and operation,

—(—H-—:EI—Esps:sensorl[l n

version I

Figure 22: DescribeTakingRequest in XM L Spy notation

EXAMPLE An example DescribeT asking operation request XML encoded for HTTP POST is:

<?xml version="1.0" encoding="UTF-8"?>

<DescribeCollectionRequest xmlns="http://www.opengis.net/sps"
service="8PS" version="0.0.30">
<sensorIDs>ifgicam</sensorID>

</DescribeCollectionRequest>
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13.3  DescribeTasking operation response

If the client provides one to many valid sensorlDs within the DescribeT asking, the SPS
server will respond with a DescribeT askingRequestResponse. The necessary parameters
for every sensor will be described in a*“taskingDescriptor”. This element contains a
“sensorID” element that identifies the sensor for which the descriptor(s) applie(s). The
descriptor itself is described in subclause 11.2.1. The following figuresillustrate the
response.

«Element»
DescribeTaskingRequestResponse

+ «Element» gml:description: string [0..1]

1.x

«Element»
taskingDescriptor

+ «Element» sensorlD: SensorIlDType

1.x

«Element»
InputDescriptor

Figure23: DescribeT askingRequestResponsein UM L notation

..............................................................................................................................

| = - |
| r - aamkdescription | [
! ]

simple text
I vject, or
vs o an extemal |

description,

= |
i

taskingDescriptor [T:] == !
1 - I,,sps:lnputl)escriptor i

1.0
defines the input required to

task a sensor

DescribeTaskingPRequestRespo...

Figure24: DescribeTaskingRequestResponsein XM L Spy notation
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13.3.1 Normal response par ameters

The normal response to avalid DescribeT asking operation request shall be a

DescribeT askingRequestResponse. More precisely, aresponse from the DescribeT asking
operation shall include the partslisted in Table 9. Thistable a so specifiesthe UML
model datatype plusthe multiplicity and use of each listed part.

Table 9 — Parts of DescribeT asking oper ation response

Name Definition Data type and values Multiplicity and use
description gml:description: simple String one, optional
metadata
taskingDescriptor | Provides all information complex type one to many, mandatory
necessary to task an asset

13.3.2 Normal response XML encoding

The following schema fragment specifies the contents and structure of a DescribeT asking
operation response, dways encoded in XML:

See annex B.

13.3.3  DescribeTasking response example
A DescribeTasking operation response for SPS can look like this encoded in XML

<?xml version="1.0" encoding="UTF-8"?>
<DescribeT askingRequestResponse xsi:schemal ocation="http://www.opengis.net/sps
http://mars.uni-muenster.de/swerep/trunk/sps/0.0.30/spsAl | .xsd"
xmlns="http://www.opengis.net/sps" xmins:xsi="http://www.w3.0rg/2001/X M L Schema-
instance ">
<taskingDescriptor>
<sensorlD>ifgicam</sensor|D>
<InputDescriptor parameterlD="zoom" updateable="true" use="optional"
xmlns:spsl="http://www.opengis.net/sps'>
<gml:description xmins:gml="http://www.opengis.net/gml">Zooms the device n
steps.</gml:description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponents>
<swe:Count max="9999" min="1"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl.definition>
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</InputDescriptor>
<InputDescriptor parameterl D="pan" updateable="true" use="optiona"
xmlns:spsl="http://www.opengis.net/sps'>
<gml:description xmins:gml="http://www.opengis.net/gml">Pans the device relative
to the (0,0) position.</gml:description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponents>
<swe:Quantity max="180.0" min="-180.0"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
<InputDescriptor parameter| D="tilt" updateable="true" use="optiona"
xmlns:spsl="http://www.opengis.net/sps'>
<gml:description xmins:.gml="http://www.opengis.net/gml">Tilts the device rel ative
to the (0,0) position.</gml:description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponents>
<swe:Quantity max="180.0" min="-180.0"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
<InputDescriptor parameterlD="rzoom" updateable="true" use="optiona"
xmins:spsl="http://www.opengis.net/sps'>
<gml:description xmlns:.gm!="http://www.opengis.net/gml">Zooms the device n steps
relative to the current position. Positive values mean zoom in, negative values mean
zoom out.</gml:description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe.dataComponents>
<swe:Count max="9999" min="-9999"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
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<InputDescriptor parameter|D="rpan" updateable="true" use="optional"
xmlns:spsl="http://www.opengis.net/sps'>
<gml:description xmins:gml="http://www.opengis.net/gml">Pans the device n
degrees relative to the current position.</gml:description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe.dataComponents>
<swe:Quantity max="360.0" min="-360.0"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl.definition>
</InputDescriptor>
<InputDescriptor parameter| D="rtilt" updateable="true" use="optiona"
xmlns:spsl="http://www.opengis.net/sps'>
<gml:description xmins:gml="http://www.opengis.net/gml">Tilts the device n
degrees relative to the current position.</gml:description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponents>
<swe:Quantity max="360.0" min="-360.0"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl.definition>
</InputDescriptor>
<InputDescriptor parameter| D="speed" updateable="true" use="optional"
xmins:spsl="http://www.opengis.net/sps'>
<gml:description xmins:gml="http://www.opengis.net/gml">Sets the head speed of
the device that is connected to the specified camera.</gml:description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe.dataComponents>
<swe:Count max="100" min="1"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl.definition>
</InputDescriptor>
<InputDescriptor parameterl D="gotoserverpresetname" updateable="true"
use="optional" xmins:sps1="http://www.opengis.net/sps'>
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<gml:description xmins:gml="http://www.opengis.net/gml">Move to the position
associated with one of the given values.</gml :description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe.dataComponents>
<swe:Category/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl.definition>
<gpsl:values>floorl watersystem floor2</spsl:values>
<spsl:cardinality>1</spsl.cardinality>
</InputDescriptor>
<InputDescriptor parameter| D="task-start-time" updateable="false" use="required"
xmlns:sps1="http://www.opengis.net/sps'>
<gml:description xmins:gml="http://www.opengis.net/gml">Give the start-time of
your task as one dateTime-instance encoded as 1ISO8601. Must be before or equal to the
task-end-time.</gml:description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponents>
<swe:lsoDateTime/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
<InputDescriptor parameterl D="task-end-time" updateable="false" use="required"
xmlns:sps1="http://www.opengis.net/sps'>
<gml:description xmins:gml="http://www.opengis.net/gml">Give the end-time of
your task as one dateTime-instance encoded as 1ISO8601. Must be after or equal to the
task-start-time.</gml:description>
<spsl:definition>
<swe:DataDefinition xmlns:swe="http://www.opengis.net/swe">
<swe.dataComponents>
<swe:lsoDateTime/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl.definition>
</InputDescriptor>
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</taskingDescriptor>
</DescribeT askingRequestResponse>

13.3.4 DescribeTasking exceptions

When a SPS server encounters an error while performing a DescribeT asking operation, it
shall return an exception report message as specified in Subclause 7.4 of [OGC 05-008].
The allowed standard exception codes shall include those listed in Table 10. For each
listed exceptionCode, the contents of the “locator” parameter value shall be as specified

in the right column.

Table 10: Exception codes for DescribeT asking operation

exceptionCode value

Meaning of code

“locator” value

OperationNotSupported | Request isfor an operation that is not supported by | Name of operation
this server not supported

MissingParameterValue | Operation request does not include a parameter Name of missing
value, and this server did not declare a default parameter

valuefor that parameter

InvalidParameterValue

Operation reguest contains an invalid parameter
value

Name of parameter
with invalid value

NoApplicableCode

No other exceptionCode specified by this service

None, omit “locator”

and server appliesto this exception parameter
InvalidRequest Request that does not conform to the schema for Exception message
this operation generated by
validator

14 GetFeasibility operation (optional)

14.1 Introduction

The GetFeasibility operation alows SPS clients to obtain information about the
feasibility of atasking request. Dependent on the types of assets fagcaded by the SPS, the
SPS server action may be as simple as checking that the request parameters are valid, and
are consistent with certain businessrules, or it may be acomplex operation that calcul ates
the utilizability of the asset to perform a specific task at the defined location, time,

orientation, calibration etc.

142 GetFeashbility operation

The following figures illustrate the GetFeasibility operation parametersin UML and

XML Spy notation.

48
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SPSOperation

+ «Attribute» request: string
+ «Attribute» version: string
+ «Attribute» service: string = SPS

I

GetFeasibility

+ «Element» spsCommon:sensorlD: ID

«Element» «Element»
spsCommon::notificationTarget spsCommon:timeFrame
+ «Element» notificationID: 1D + «Element» gml:Timelnstant: gml:TimelnstantType
+ «Element» notificationURL: anyURI

«Element»
spsCommon:parameters

+ «Element» InputParameter: InputParameterType [1..*]

Figure25: GetFeasibilityRequest in UM L notation
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Figure26: GFR in XML Spy notation

14.2.1 GetFeashbility operation parameters

Thistable aso specifiesthe UML model datatype, source of values, and multiplicity of
each listed parameter, plus the meaning to servers when each optiona parameter is not
included in the operation request. Although some values listed in the “Name” column
appear to contain spaces, they shall not contain spaces.
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Table 11 — Parametersin GetFeasibility operation request

3 — —
Name Definition Data type and values Multiplicity and use
service Service typeidentifier Character String type, not empty One (mandatory)
Valueis"“SPS’
reguest Operation name Character String type, not empty One (mandatory)
Valueis“ GetFeasibility”
version Specification version for | Character String type, not empty One (mandatory)
operation Valueis same as version of this
document
notification | Definesthe WNS that complex type one (mandatory)
Target has to be used to notify
the client about the
request results
sensorlD Identifies the sensor that | ID one (mandatory)
shall be tasked
parameters | Input parameter values. | complex one (mandatory)
Encoding should match
descriptionin
DescribeT askingRequest
Response
timeFrame | Maximum pointintime | gml:Timelnstant one (mandatory)

the request keeps valid.

a Thename capitalization rules being used here are specified in Subclause 11.6.2 of [OGC 05-008].

NOTE2 Thedatatype of many parametersis specified as “Character String type, not empty”. In the
XML Schema Documents specified herein, these parameters are encoded with the xsd:string type, which
does NOT require that these strings not be empty.

The “Multiplicity and use” columnsin Table 7 through all tables specify the optionality
of each listed parameter and data structure in the GetFeasibilityRequest operation. Since
al parameters and data structures are mandatory in the operation request, al parameters
and data structures shall be implemented by all SPS clients, using a specified value(s).
Similarly, all parameters and data structures shall be implemented by all SPS servers,
checking that each request parameter is received with any specified value(s).

14.2.2 GetFeasbility request KV P encoding

No HTTP GET supported.

14.2.3 GetFeasbility request XML encoding (mandatory)

All SPS servers shal implement HTTP POST transfer of the GetFeasibility operation
request, using XML encoding only. The following schema fragment specifies the
contents and structure of a GetFeasibility operation request encoded in XML :

See annex B.
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EXAMPLE An example GetFeasibility operation request XML encoded for HTTP POST is:

<?xml version="1.0" encoding="UTF-8"?>
<GetFeasibility xmlns="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
service="SPS” version="0.0.30">
<notificationTarget>
<notificationID>1234</notificationID>
<notificationURL>http://mars.uni-
muenster.de:8080/WNS/wns</notificationURL>
</notificationTarget>
<sensorID>ifgicam</sensorID>
<parameters>
<InputParameter parameterID="zoom">
<value>1000</value>
</InputParameter>
<InputParameter parameterID="pan">
<value>10</value>
</InputParameters>
<InputParameter parameterID="tilt"s>
<value>0</value>
</InputParameters>
<InputParameter parameterID="task-start-time">
<value>2005-10-05T16:25:00+02:00</value>
</InputParameters>
<InputParameter parameterID="task-end-time">
<value>2005-10-05T16:30:00+02:00</value>
</InputParameter>
</parameters>
<timeFrame>
<gml:TimeInstant>
<gml:timePosition>2005-10-05T12:00:00</gml:timePosition>
</gml:TimeInstant>
</timeFrame>
</GetFeasibility>

14.3 GetFeasbility operation response

14.3.1 Normal response par ameters

The normal response to avalid GetFeasibility operation shall be
GetFeasibilityRequestResponse. More precisely, aresponse from the GetFeasibility
operation shall include the partslisted in Table 9 and illustrated in the following figures.
Thistable aso specifies the UML model datatype plusthe multiplicity and use of each
listed part.
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«Element»
GetFeasibilityRequestResponse

+ «Element» feasibilitylD: string
+ «Element» feasibility: Enumeration
+ «Element» gml:Description: gml:StringOrRefType [0..1]
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0.1

0.*

«Element»
estimatedToF

«Element»
alternative

+ «Element» gml:Timelnstant: gml:TimelnstantType [0..1]

+

«Element» InputParameter: InputParameterType [1..*]

«enumeration»
feasibility

feasible: String

notfeasible: String

response delayed. Notification will be sent.: String
notfeasible. Alternatives available.: String
requestincomplete: int

+ + + + o+

Figure27: GetFeasbilityRequestResponsein UM L notation

Reponse to a SetFeasibilityRaquest

—Esps:feasihilityl[l

1D used by SPS ta identify
a specific Feasibility study,
Could be used by user For
later reference,

Sfeasibility

describes iF a request is
feasible or nat

= ---
F - pomldescription

Containg a simple teit
description of the abject, or
refars to an extemal
description,

R ey -

-4 estimatedToF

in case that a request is not
Feasible yet, this element
may indicate that the
request will be Feasible in the
future,

0.0
in case that the Feasibility
study results in not-feasible,
this elermet provides same
alternative values,

Figure28: GFRR in XML Spy notation
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Table 12 — Parts of GetFeasibility operation response

Name Definition Data type and values Multiplicity and use
feasibilitylD Identifier for the feasibility ID one (mandatory)
study
feasibility Identifier for the feasibility String, enumerates: one (mandatory)
status “feasible”
“not feasible”
“response delayed,
notification will be sent”
“request incomplete”
“not feasible,
aternatives available”
description Text description of the StringOrRef Type one (optional)
reponse
estimatedT oF Estimated Time of Feasibility | gml:TimelnstantType one (optional)
defines the moment in time
when the request will become
feasible
alternative Possible aternativeto agiven | InputParameterType one to many (optional)
set of parameterswill lead to
status “ not feasible’

14.3.2 Normal response XML encoding

See annex B.

1433

GetFeasibility response example

A GetFeasibility operation response for SPS can look like this encoded in XML.:

<?xml version="1.0" encoding="UTF-8"7?>

<GetFeasibilityRequestResponse

xgi:schemalocation="http://www.opengis.net/sps
http://mars.uni-muenster.de:8080/52nSPS/xsd/sps/spsAll.xsd"
xmlns="http://www.opengis.net/sps"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance ">
<feasibilityID>17</feasibilityID>
<feasibility>feasible</ feasibility >
</GetFeasibilityRequestResponse>

14.3.4 GetFeasbility exceptions

When a SPS server encounters an error while performing a GetFeasibility operation, it
shall return an exception report message as specified in Subclause 7.4 of [OGC 05-008].
The allowed standard exception codes shall include those listed in Table 13. For each
listed exceptionCode, the contents of the “locator” parameter value shall be as specified
in the right column.
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copied from Table 20 in Subclause 8.3 of [OGC 05-008].
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To reduce the need for readers to refer to other documents, the first four values listed below are

Table 13 — Exception codes for GetFeasibility operation

exceptionCode value

Meaning of code

“locator” value

OperationNotSupported | Request isfor an operation that is not supported by | Name of operation
this server not supported

MissingParameterValue | Operation request does not include a parameter Name of missing
value, and this server did not declare a default parameter

value for that parameter

InvalidParameterValue

Operation reguest contains an invalid parameter
value

Name of parameter
with invalid value

NoApplicableCode

No other exceptionCode specified by this service

None, omit “locator”

and server appliesto this exception parameter
InvalidRequest Request that does not conform to the schema for Exception message
this operation generated by
validator
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15 Submit operation (mandatory)
15.1 Introduction
The Submit operation allows SPS clients to submit atasking request.

15.2  Submit operation request

The following figures illustrate the Submit operation parameters in UML and XML Spy
notation.

SPSOperation

+ «Attribute» request: string
+ «Attribute» version: string
+ «Attribute» service: string = SPS

«Element»
spsCommon:natificationTarget

+ «Element» notificationID: ID
+ «Element» notificationURL: anyURI

((Element» /

Submit

«Element»
0.1 spsCommon:timeFrame

+ «Element» gml:-Timelnstant: gml:TimelnstantType

«choice» «element»
SubmitChoice sensorParam

+ «Element» sensorlD: SensorlDType

1“*

feasibilitylD «Element»
spsCommon:parameters

+ «Element» InputParameter: InputParameterType [1..*]

Figure29: Submit in UM L notation
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| sps:SubmitRequestType |

|

| attributes
|
|

service

. i
bype | ¥5istnng :
uze | required !
i
i
|

fied | PSS

Setvice type identifier,

version

bype | %8 string

uze | required :
fized |0.0.30 i
Specification version for SPS |
wersion and operation, |
i

— |

| spsmnotificationTagetType |

| L~ spsitimeFrame E]—(—“'—:E—L, gml:Timelnstant
T lj 0 4

| | |
[
] —L,sps:notificationTarget ] = ]
| | = |
| : spsmotificationURL | i
|
I [ |
| = |
| ashsisensorlD |
| sps:sensorParam E]_(_..._ =] |
| |
| aSPsiparameters 1
| |
faaocy |
| . |
| | |
| 0 IC uzed by SPS to identify |
| 0 a specific Feas study, |
| ' Could be used by user For |
1 1 .-
| ' later reference, |
0 !
i !
|
[
|

e

Figure 30: Submit in XM L Spy notation

15.2.1 Submit request parameters

Thistable aso specifiesthe UML model datatype, source of values, and multiplicity of
each listed parameter, plus the meaning to servers when each optiona parameter is not
included in the operation request. Although some values listed in the “Name” column
appear to contain spaces, they shall not contain spaces.
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Table 14 — Parametersin Submit operation

3 — —
Name Definition Data type and values Multiplicity and use
service Service typeidentifier Character String type, not empty One (mandatory)
Valueis"“SPS’
reguest Operation name Character String type, not empty One (mandatory)
Valueis operation name “ Submit”
version Specification version for | Character String type, not empty One (mandatory)
operation Valueis specified by each
Implementation Specification and
Schemas version
notification | see subclause 11.2.3 see subclause 11.2.3 one (mandatory)
Target
sensorParam | container element complex one (mandatory)
contains sensorID and only instead of
parameters elements feasibilitylD
feasibilitylD | Identifier of the String one (mandatory)
feasibility study ID that onlvi
y y instead of
was provided by SPS on
behalf of a sensorParam element
GetFeasihility request
timeFrame | defines the maximum gml:Timelnstant one (optional)
point in time the request
keepsvalid

a Thename capitalization rules being used here are specified in Subclause 11.6.2 of [OGC 05-008].

NOTE2 Thedatatype of many parametersis specified as “Character String type, not empty”. In the
XML Schema Documents specified herein, these parameters are encoded with the xsd:string type, which
does NOT require that these strings not be empty.

The “Multiplicity and use” columnsin all tables specify the optionality of each listed
parameter and data structure in the Submit operation. All the “mandatory” parameters
and data structures shall be implemented by all SPS clients, using a specified value(s).

Similarly, al the “mandatory” parameters and data structures shall be implemented by all
SPS servers, checking that each request parameter or data structure is received with any
specified value(s).

All the“optiona” parameters and data structures, in the Submit operation request, should
be implemented by all SPS clients using specified values, for each implemented process
to which that parameter or data structure applies. Similarly, all the “optiona” parameters
and data structures shall be implemented by all SPS servers, for each implemented
process to which that parameter or data structure applies.

15.2.2 Submit request KV P encoding

KV P encoding not supported.
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15.2.3 Submit request XML encoding (mandatory)

All SPS servers shadl implement HT TP POST transfer of the Submit operation request,
using XML encoding only. The following schema fragment specifies the contents and
structure of a Submit operation request encoded in XML:

See annex B.

EXAMPLE An example Submit operation request XML encoded for HTTP POST is:

<?xml version="1.0" encoding="UTF-8"?>
<Submit xmlns="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml"
:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
service="8PS" version="0.0.30">
<notificationTargets>
<notificationID>1</notificationID>
<notificationURL>http://mars.uni-
muenster.de:8080/WNS/wns</notificationURL>
</notificationTarget>
<sensorIDs>ifgicam</sensorID>
<parameterss>
<InputParameter parameterID="zoom">
<value>1000</value>
</InputParameter>
<InputParameter parameterID="pan">
<value>10</value>
</InputParameter>
<InputParameter parameterID="tilt"s>
<value>0</value>
</InputParameter>
<InputParameter parameterID="task-start-time">
<value>2005-10-05T16:26:00+02:00</values>
</InputParameter>
<InputParameter parameterID="task-end-time">
<value>2005-10-05T16:31:00+02:00</value>
</InputParameter>
</parameters>
<timeFrames>
<gml:TimeInstants>
<gml:timePosition>2005-10-05T12:00:00</gml:timePosition>
</gml:TimeInstant>
</timeFrame>
</Submit >

15.3  Submit operation response

15.3.1 Normal response par ameters

The normal response to avalid Submit operation request shall be
SubmitRequestResponse. More precisely, aresponse from the Submit operation shall
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include the partslisted in Table 15 and illustrated in the following figures. Thistable aso
specifies the UML model datatype plus the multiplicity and use of each listed part.

«Element» «enumeration»
SubmitRequestResponse Status
+ «Element» status: Status + «enum» confirmed: String
+ «Element» taskID: token + «enum» rejected: String
+ «Element» description: StringOrRefType [0..1] + «enum» incomplete request: String
+ «enjum» pending: String
«enum» rejected, alternatives available: String
0.1 0.1
«Element» «Element»
estimatedToC alternative
+ «Element» gml:Timelnstant: gml:TimelnstantType + «Element» InputParameter: InputParameterType [1..*]

Figure 31: SubmitRequestResponse parameter in UM L notation

fsps:taskl[l

identifies the task, Unique to
every SPS instance,

defines i the request is being
processed, rejected or Failed
to process due to
insuffiencent pararmetrization,

- S gml:description
SubmitRequestResponse E]_E)E'_. gmEaeseI oD )

= Caontains a simple bext
Cornment describing wour oot description of the object, or

:
.

elermnent v refers to an extemal
:
.
:

description,

Estimatad Time of
Cornpletion gives a hint
when a requested oparation
rmight be cornpletad,

=
0.mo 1.0
in case a request is rejected,
ths elernant may provide
some altemative values,

Figure 32: SubmitRequestResponse parameter in XM L Spy notation
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Table 15 — Parts of Submit operation response

Name Definition Data type and values Multiplicity and
use
taskID Identifier for thistask, needed | token one (mandatory)
for subsequent update requests
status Identifier of the status of the String one (mandatory)
request enumerates:
“confirmed”
“rgjected’
“incomplete request”
“pending”
“rgected, alternatives
available’
description Additional metadata String or referenceto one (optional)
external source
estimatedToC | Defines estimated time of gml:Timelnstant one (optional)
completion
aternative Provides alternativesif the complex: oneto many
sensors are not taskable as InputParameter (optional)
requested

15.3.2 Normal response XML encoding

The following schema fragment specifies the contents and structure of a Submit operation
response, always encoded in XML.

See annex B.

15.3.3  Submit response example
A Submit operation response for SPS can look like this encoded in XML:

<?xml version="1.0" encoding="UTF-8"7?>
<SubmitRequestResponse
xsi:schemalocation="http://www.opengis.net/sps http://mars.uni-
muenster.de:8080/52nSPS/xsd/sps/spsAll.xsd"
xmlns="http://www.opengis.net/sps"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance ">
<taskID>18</taskID>
<status>confirmed</statuss>
</SubmitRequestResponses>

15.3.4 SubmitRequestResponse exceptions

When a SPS server encounters an error while performing a Submit operation, it shall
return an exception report message as specified in Subclause 7.4 of [OGC 05-008]. The
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allowed standard exception codes shall include those listed in Table 16. For each listed
exceptionCode, the contents of the “locator” parameter value shall be as specified in the
right column of Table 16.

Table 16 — Exception codesfor Submit operation

exceptionCode value

Meaning of code

“locator” value

OperationNotSupported | Request isfor an operation that is not supported by | Name of operation
this server not supported

MissingParameterValue | Operation request does not include a parameter Name of missing
value, and this server did not declare a default parameter

valuefor that parameter

InvalidParameterValue

Operation reguest contains an invalid parameter
value

Name of parameter
with invalid value

NoApplicableCode

No other exceptionCode specified by this service

None, omit “locator”

and server appliesto this exception parameter
FeasibilitylDExpired |feasibilitylD that has been issued by the client | None, omit 'locator’
Is no longer supported by the service parameter
InvalidRequest Request not conform to the schema for this Exception message
operation generated by
validator
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16 GetStatus operation (optional)

16.1 Introduction

OGC 05-089r1

The GetStatus operation allows aclient to receive information about the current status of
a specific task.

16.2 GetStatusoperation request

Thefollowing figuresillustrate the GetStatus operation parametersin UML and XML Spy

notation.

«Element»
spsCommon:naotificationTarget

SPSOperation

+

«Attribute» request: string
«Attribute» version: string
«Attribute» service: string = SPS

GetStatus

+
+

«Element» notificationID: ID
«Element» notificationURL: anyURI

0.1

+ «Element» taskID: token

Figure 33: GetStatus operation parametersin UML notation

Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved.

63



OGC 05-089r1

[l

psiGetStatusRequestType

|| attributes |
| |
|

| service

type |xs string :
uze | reguired !
fixed | 5P5

Service bype identifier,

o

Version

type |xsistring
uze | required
fized [0.0.30

cification wersion For SPS

il operation,

1
| spsmmotificationTagetType

ESDS:I]OﬁﬁcMiOI]lD |

Es|}s:|mtil‘if:ationl.IRL |

aspstaskiD

identifies the task. Lnique to

|

|

1

1

|

|

|

|

|

|

|

|

|

1

|

|

1

|

|

|

evely SPS instance, ]
|

1
|

Figure 34: GetStatus operation parametersin XM L Spy notation

16.2.1 GetStatusrequest parameters

Thistable aso specifiesthe UML model datatype, source of values, and multiplicity of
each listed parameter, plus the meaning to servers when each optiona parameter is not
included in the operation request. Although some values listed in the “Name” column
appear to contain spaces, they shall not contain spaces.
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Y — —
Name Definition Data type and values Multiplicity and use
service Service typeidentifier Character String type, not empty One (mandatory)
Valueis OWS type abbreviation
“SPS”
reguest Operation name Character String type, not empty One (mandatory)
Valueis operation name
“GetStatus’
version Specification version for | Character String type, not empty One (mandatory)
operation Valueis specified by each
Implementation Specification and
Schemas version
notification | WNS datathat should be | complex, see subclause one (optional)
Target used by the SPS server NotificationTarget
taskiD Identifier of the task Token one (mandatory)

a Thename capitalization rules being used here are specified in Subclause 11.6.2 of [OGC 05-008].

NOTE2 Thedatatype of many parametersis specified as“Character String type, not empty”. In the
XML Schema Documents specified herein, these parameters are encoded with the xsd:string type, which
does NOT require that these strings not be empty.

The “Multiplicity and use” columnsin all tables specify the optionality of each listed
parameter and data structure in the GetStatus operation. All the “mandatory” parameters
and data structures shall be implemented by all SPS clients, using a specified value(s).
Similarly, al the “mandatory” parameters and data structures shall be implemented by all
SPS servers, checking that each request parameter or data structure is received with any
specified value(s).

All the “optional” parameters and data structures, in the GetStatus operation, should be
implemented by all SPS clients using specified values, for each implemented process to
which that parameter or data structure applies. Similarly, al the “optiona” parameters
and data structures shall be implemented by al SPS servers, for each implemented
process to which that parameter or data structure applies.

16.2.2 GetStatusrequest KVP encoding

KV P encoding not supported.

16.2.3 GetStatusrequest XML encoding (mandatory)

All SPS servers shadl implement HT TP POST transfer of the GetStatus operation, using
XML encoding only. The following schema fragment specifies the contents and structure
of a GetStatus operation encoded in XML.

See annex B.
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Example:

<?xml version="1.0" encoding="UTF-8"7?>

<GetStatus xmlns="http://www.opengis.net/sps" service="SPS"
version="0.0.30">

<taskID>18</taskID>
</GetStatus>

16.3 GetStatusoperation response

16.3.1 Normal response par ameters

The normal responseto avalid GetStatus operation shall be aGetStatusRequestResponse.
More precisely, aresponse from the GetStatus operation shall include the partslisted in
Table 24 and shown in the following figures. This table also specifiesthe UML model
datatype plus the multiplicity and use of each listed part.

«Element» «Enumeration»
GetStatusRequestResponse status

+ «Element» taskiD: token
+ «Element» description: StringOrRefType [0..1]
+ «Enumeration» status: String

«enum» in operation: String
«enum» unknown: String
«enum» finished: String
«enum» not yet started: String
«enum» cancelled: String
«enum» delayed: String

+ + + + + +

0.1

«Element»
estimatedToC

+ «Element» gml:Timelnstant. gml:TimelnstantType

Figure 35: GetStatusRequestResponse parametersin UML notation
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fsps:taskl[l

identifies the task. Unique to
S instance,

defines if the request is being
processed, rejected or Failed
b process dus ba
insuffiencent pararmettization.

Comment descrbing wour roat elerent

Figure36: GSRR parametersin XML Spy notation
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Table 18 — Parts of GetStatus oper ation response

Name Definition Data type and values Multiplicity and use
taskID Iggkﬂifier for the requested Token one (mandatory)
t
status Definesthe current status of String, enumerates. one (mandatory)
this task “unknown”,
“in operation”,
“finished”,
“not yet started”,
“cancelled”,
“delayed”
description Optional further information | String one (optional)
about the task
estimatedToC | Definesthe estimated Time of | gml: Timel nstant one (optional)

Completion of this task

16.3.2 Normal response XML encoding

The following schema fragment specifies the contents and structure of a GetStatus
operation response, dways encoded in XML.

See annex B.
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16.3.3

GetStatusresponse example

A GetStatus operation response for SPS can look like this encoded in XML:

<?xml version="1.0" encoding="UTF-8"?>
<GetStatusRequestResponse xsi:schemal ocati on="http://www.opengis.net/sps
http://mars.uni-muenster.de/swerep/trunk/sps/0.0.30/spsAl | .xsd"
xmlns="http://www.opengis.net/sps" xmins:xsi="http://www.w3.0rg/2001/X ML Schema-

instance ">

<tasklD>18</taskID>
<status>in operation</status>
</GetStatusRequestResponse>

16.3.4 GetStatusexceptions

When a SPS server encounters an error while performing a GetStatus operation, it shall
return an exception report message as specified in Subclause 7.4 of [OGC 05-008]. The
allowed standard exception codes shall include those listed in the following table. For
each listed exceptionCode, the contents of the “locator” parameter value shal be as
specified in the right column.

Table 19 — Exception codes for GetStatus operation

exceptionCode value

Meaning of code

“locator” value

OperationNotSupported

MissingParameterValue

Request is for an operation that is not supported by
this server

Operation request does not include a parameter
value, and this server did not declare a default
valuefor that parameter

Name of operation
not supported

Name of missing
parameter

InvalidParameterValue

Operation reguest contains an invalid parameter
value

Name of parameter
with invalid value

NoApplicableCode

No other exceptionCode specified by this service

None, omit “locator”

and server appliesto this exception parameter
TaskIDExpired tasklD that has been issued by the clientisno | None, omit 'locator'
longer supported by the service parameter
InvalidRequest Request is not conform to the schema for this Exception message
operation generated by
validator
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171

Introduction
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The UpdateRequest operation alows aclient to update a previously submitted task.

17.2  Upateoperation request
The following figures illustrate the UpdateRequest operation parametersin UML and
XML Spy notation.
SPSOperation

+ «Attribute» request: string

+ «Attribute» version: string

+ «Attribute» service: string = SPS

Update
+ «Element» taskID: token
0.1 0.1
«Element» «Element»

spsCommon::notificationTarget

spsCommon::parameters

+
+

«Element» notificationID: ID

«Element» notificationURL: anyURI

+ «Element» InputParameter: InputParameterType [1..*]

Figure37: Upatein UML notation
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e —— e —— e —— — — -

sps:ipdateRequestType

; Bl attributes :

service

type | x5 string .
uze |required I
i fixed | SP'S

| Service type identifiar,

version
type |xsistring I
use |required
fixed |0.0.30

|
i

i - R R F—

Update [ Specification version for SPS
I

wetsion and operation, |

AShetaskiD

identifies the task, Unique to |
ewery SPS instance, |

Figure 38: UpdateRequest in XM L Spy notation

17.2.1 Upaterequest parameters

Thistable aso specifiesthe UML model datatype, source of values, and multiplicity of
each listed parameter, plus the meaning to servers when each optiona parameter is not
included in the operation request. Although some values listed in the “Name” column
appear to contain spaces, they shall not contain spaces.
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Table 20 — Parametersin UpdateRequest operation

Name a Definition Data type and values Multiplicity and use
service Service typeidentifier Character String type, not empty One (mandatory)
Valueis OWS type abbreviation
“SPS”
reguest Operation name Character String type, not empty One (mandatory)
Valueis operation name “ Update’
version Specification version for | Character String type, not empty One (mandatory)
Operation Valueis specified by each
Implementation Specification and
Schemas version
taskID Identifier for the task token one (mandatory)
that shall be updated
notification | Defines WNS data complex, see subclause 11.2.3 one (optional)
Target
parameters | new parameterization for | complex, see subclause 11.2.2 one (optional)
the task

a Thename capitalization rules being used here are specified in Subclause 11.6.2 of [OGC 05-008].

NOTE2 Thedatatype of many parametersis specified as “Character String type, not empty”. In the
XML Schema Documents specified herein, these parameters are encoded with the xsd:string type, which
does NOT require that these strings not be empty.

The “Multiplicity and use” columnsin all tables specify the optionality of each listed
parameter and data structure in the UpdateRequest operation. All the “mandatory”
parameters and data structures shall be implemented by all SPS clients, using a specified
value(s). Similarly, al the “mandatory” parameters and data structures shall be
implemented by all SPS servers, checking that each request parameter or data structureis
received with any specified vaue(s).

All the “optional” parameters and data structures, in the UpdateRequest operation, should
be implemented by all SPS clients using specified values, for each implemented process
to which that parameter or data structure applies. Similarly, all the “optiona” parameters
and data structures shall be implemented by all SPS servers, for each implemented
process to which that parameter or data structure applies.

17.2.2 Upaterequest KVP encoding

KV P encoding not supported.

17.2.3 Upaterequest XML encoding (mandatory)

All SPS servers shal implement HT TP POST transfer of the UpdateRequest operation,
using XML encoding only. The following schema fragment specifies the contents and
structure of a UpdateRequest operation encoded in XML.
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See annex B.

EXAMPLE An example UpdateRequest operation request XML encoded for HTTP POST is:

<?xml version="1.0" encoding="UTF-8"7?>
<Update xmlns="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml" service="SPS"
version="0.0.30">
<taskID>18</taskID>
<parameters>
<InputParameter parameterlD="gotoserverpresetname'>
<valuesfloorl</value>
</InputParameters>
</parameters>
</UpdateRequest >

17.3  Upateoperation response

17.3.1 Normal response par ameters

The normal response to avalid UpdateRequest operation request shall be
UpdateRequestResponse. More precisely, aresponse from the UpdateRequest operation
shall include the partslisted in Table 21 and shown in the following figures. Thistable
also specifiesthe UML model datatype plus the multiplicity and use of each listed part.
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«Element»
UpdateRequestResponse

+ «enum» confirmed: String
«enum» rejected: String
+ «enum» incomplete request: String

+

+
+

«Element» taskiD: token
«Element» description: StringOrRefType [0..1]

0.1

«Element»
estimatedToC

+ «Element» gml:Timelnstant: gml:TimelnstantType

0“*

«Element»
missingParameters

«Element»
spsCommon::InputDescriptor

+ 4+ + + + 4+

«Attribute» parameterID: 1D

«Attribute» use: string

«Attribute» updateable: boolean [0..1] = true
«Element» values: string [0..1]

«Element» gml:description: string [0..1]
«Element» cardinality: CardinalityType [0..1]

Figure 39: UpdateRequestResponsein UM L notation
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Figure 40: UpdateRequestResponsein XM L Spy notation

Table21: — Parts of UpdateRequest operation response

Name Definition Data type and values | Multiplicity and use
taskiD Identifies the updated task, | token one (mandatory)
provided by SPS server
requestStatus see subclause Shared see subclause Shared | one (mandatory)
operation parameters operation parameters
description additional continuous text String one (optional)
estimatedToC Estimated Time of gml:Timelnstant one (optional)

Completion for thistask

missingParameters

Definition of additional
parametersthat are
necessary to update a task
and have not been delivered
in the UpdateRequest

InputDescriptor, see
subclause 11.2.2

one to many
(optional)

17.3.2 Normal response XML encoding

The following schema fragment specifies the contents and structure of aUpdate operation
response, always encoded in XML.

See annex B.
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A Update operation response for SPS can look like this encoded in XML:

<?xml version="1.0" encoding="UTF-8"?>
<UpdateReguestResponse xsi:schemal ocation="http://www.opengis.net/sps
http://mars.uni-muenster.de/swerep/trunk/sps/0.0.30/spsAl | .xsd"
xmlns="http://www.opengis.net/sps"
xmlns:xsi="http://www.w3.0rg/2001/X M L Schema-instance"
xmlns:gm!="http://www.opengis.net/gml">

<tasklD>272</ taskID >

<requestStatus>confirmed</ requestStatus >
</UpdateRequestResponse>

17.3.4 Upate exceptions

When a SPS server encounters an error while performing an Update operation, it shall
return an exception report message as specified in Subclause 7.4 of [OGC 05-008]. The
allowed standard exception codes shall include those listed in the following table. For
each listed exceptionCode, the contents of the “locator” parameter value shall be as
specified in the right column.

Table 22 — Exception codes for UpdateRequest oper ation

exceptionCode value

Meaning of code

“locator” value

OperationNotSupported | Request isfor an operation that is not supported by | Name of operation
this server not supported

MissingParameterValue | Operation request does not include a parameter Name of missing
value, and this server did not declare a default parameter

valuefor that parameter

InvalidParameterValue

Operation reguest contains an invalid parameter
value

Name of parameter
with invalid value

NoApplicableCode

No other exceptionCode specified by this service

None, omit “locator”

and server appliesto this exception parameter
TaskIDExpired tasklD that has been issued by the clientisno | None, omit 'locator'
longer supported by the service parameter
InvalidRequest Request is not conform to the schema for this Exception message
operation generated by
validator
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18 Cancel operation (optional)
18.1 Introduction
The Cancel operation cancels a previously requested task.

18.2 Cance operation request

The Cancel UML model and its representation in XML Spy are shown in the following
figures.

SPSOperation

+ «Attribute» request: string
«Attribute» version: string
+ «Attribute» service: string = SPS

f

«Element»
Cancel

+

+ «Element» taskID: token

Figure41: Cancel in UML notation
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Figure42: Cancel in XM L Spy notation

18.2.1 Cancel request parameters
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This table aso specifiesthe UML model datatype, source of values, and multiplicity of
each listed parameter, plus the meaning to servers when each optiona parameter is not
included in the operation request. Although some values listed in the “Name” column
appear to contain spaces, they shall not contain spaces.

Table 23 — Parametersin Cancel operation request

Name Definition Data type and values Multiplicity and use

service Service typeidentifier Character String type, not empty One (mandatory)
Valueis OWS type abbreviation
“SPS’

reguest Operation name Character String type, not empty One (mandatory)
Valueis operation name “ Cancedl”

version Specification version for | Character String type, not empty One (mandatory)

operation Valueis specified by each

Implementation Specification and
Schemas version

taskID Identifiesthetask tobe | token one (mandatory)

cancelled

a Thename capitalization rules being used here are specified in Subclause 11.6.2 of [OGC 05-008].

NOTE2 Thedatatype of many parametersis specified as“Character String type, not empty”. In the
XML Schema Documents specified herein, these parameters are encoded with the xsd:string type, which
does NOT require that these strings not be empty.
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The “Multiplicity and use” columnsin all tables specify the optionality of each listed
parameter and data structure in the Cancel operation request. Since all parameters and
data structures are mandatory in the operation request, al parameters and data structures
shall be implemented by al SPS clients, using a specified value(s). Similarly, al
parameters and data structures shall be implemented by all SPS servers, checking that
each request parameter is received with any specified va ue(s).

18.2.2 Cancel request KV P encoding

KV P encoding not supported.

18.2.3 Cancel request XML encoding (mandatory)

All SPS servers shdl implement HTTP POST transfer of the Cancel operation, using
XML encoding only. The following schema fragment specifies the contents and structure
of aCancel operation encoded in XML.

See annex B.

EXAMPLE An example Cancel operation request XML encoded for HTTP POST is

<?xml version="1.0" encoding="UTF-8"7?>

<Cancel xmlns="http://www.opengis.net/sps"

service="SPS" version="0.0.30">
<taskID>18</taskID>

</Cancel>

18.3  Cancel operation response

18.3.1 Normal response par ameters

The normal response to avalid Cancel operation request shall be a

Cancel RequestResponse. More precisely, aresponse from the Cancel operation shall
include the partslisted in the following table and shown in the following figures. The
table a so specifies the UML model datatype plus the multiplicity and use of each listed
part.

«Element» «Enumeration»
CancelRequestResponse spsCommon:requestStatus
+ «Element» taskID: token + «enum» confirmed: String
+ «Element» description: StringOrRefType [0..1] + «enum» rejected: String
+ «enum» incomplete request: String

Figure43: CancelRequestResponsein UML notation
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identifies the task, Unique to

AShsTequestStatus |

Contains a simple text

refats to an extemnal

description,

description of the object, or

Figure 44: CancelRequestResponsein XM L Spy notation

Table 24 — Parts of Cancel operation response

Name Definition Data type and values Multiplicity and use
taskiD Identifies the task token one (mandatory)
reguestStatus see subclause 11.2 see subclause 11.2 one (mandatory)
description further information in String one (optional)

continuous text

18.3.2 Normal response XML encoding

The following schema fragment specifies the contents and structure of aCancel operation
response, always encoded in XML.

See annex B.

18.3.3  Cancel response example
A Cancel operation response for SPS can look like this encoded in XML:

<?xml version="1.0" encoding="UTF-8"7?>
<CancelRequestResponse
xsi:schemalocation="http://www.opengis.net/sps http://mars.uni-
muenster.de/swerep/trunk/sps/0.0.30/spsAll.xsd"
xmlns="http://www.opengis.net/sps"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance "
xmlns:gml="http://www.opengis.net/gml">
<taskID>18</taskID>
<requestStatus>cancelled</requestStatus>
<gml:descriptions>
Task has been cancelled normally
</gml:description>
</CancelRequestResponse>
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18.3.4 Cancel exceptions

When a SPS server encounters an error while performing a Cancel operation, it shall
return an exception report message as specified in Subclause 7.4 of [OGC 05-008]. The
allowed standard exception codes shall include those listed in the following table. For
each listed exceptionCode, the contents of the “locator” parameter value shal be as
specified in the right column.

Table 25 — Exception codes for Cancel operation

exceptionCode value

Meaning of code

“locator” value

OperationNotSupported | Request isfor an operation that is not supported by | Name of operation
this server not supported

MissingParameterValue | Operation request does not include a parameter Name of missing
value, and this server did not declare a default parameter

valuefor that parameter

InvalidParameterValue

Operation request contains an invalid parameter
value

Name of parameter
with invalid value

NoApplicableCode

No other exceptionCode specified by this service

None, omit “locator”

and server appliesto this exception parameter
TaskIDExpired tasklD that has been issued by the clientisno | None, omit 'locator'
longer supported by the service parameter
InvalidRequest Request is not conform to the schema for this Exception message
operation generated by
validator
80 Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved.




OGC 05-089r1

19 DescribeResultAccess oper ation (mandatory)

19.1 Introduction

The DescribeResultAccess operation allows SPS clientsto retrieve information where the
observed data can be accessed from. This access source may be a SOS, WMS, WFS or
any other OGC Web Service that provides data.

19.2  DescribeResultAccess operation

The following figures show the DescribeResultAccess model.

SPSOperation

+ «Attribute» request: string
+ «Attribute» version: string
+ «Attribute» service: string = SPS

i

«Element»
DescribeResultAccess

+ «Element» taskID: token
+ «Element» sensorlD: token

Figure45: DescribeResultAccessrequest in UM L notation
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......................................................................
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|
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I
1
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fsps:taskl[l

identifies the task, Unique to

ayery SPS instance,

spsisensorlD

Figure 46: DescribeResultAccess in XML Spy notation

19.2.1 DescribeResultAccessrequest parameters

This table aso specifiesthe UML model datatype, source of values, and multiplicity of
each listed parameter, plus the meaning to servers when each optiona parameter is not
included in the operation request. Although some values listed in the “Name” column
appear to contain spaces, they shall not contain spaces.
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Table 26 — Parametersin DescribeResultAccess oper ation request

Name a Definition Data type and values Multiplicity and use
service Service typeidentifier Character String type, not empty One (mandatory)
Valueis OWS type abbreviation
“SPS”
reguest Operation name Character String type, not empty One (mandatory)
Valueis operation name
" DescribeResultAccess’
version Specification version for | Character String type, not empty One (mandatory)
operation Valueis specified by each
Implementation Specification and
Schemas version
taskiD Identifies task Token one (mandatory)
SensorID Identifies sensor of this | Token one (mandatory)
task

a Thename capitalization rules being used here are specified in Subclause 11.6.2 of [OGC 05-008].

NOTE2 Thedatatype of many parametersis specified as “Character String type, not empty”. In the
XML Schema Documents specified herein, these parameters are encoded with the xsd:string type, which
does NOT require that these strings not be empty.

The “Multiplicity and use” columnsin all tables specify the optionality of each listed
parameter and data structure in the DescribeResultAccess operation request. Since all
parameters and data structures are mandatory in the operation request, all parameters and
data structures shall be implemented by al SPS clients, using a specified value(s).
Similarly, all parameters and data structures shall be implemented by all SPS servers,
checking that each request parameter is received with any specified value(s).

19.2.2 DescribeResultAccessrequest KVP encoding

KV P encoding not supported.

19.2.3 DescribeResultAccessrequest XML encoding (optional)

All SPS servers shal implement HTTP POST transfer of the DescribeResultAccess
operation request, using XML encoding only. The following schema fragment specifies
the contents and structure of a DescribeResultAccess operation request encoded in XML.

See annex B.

EXAMPLE An example DescribeResultAccess operation request XML encoded for HTTP POST is: See annex
D.

19.3  DescribeResultAccess operation response

19.3.1 Normal response par ameters

The normal response to avalid DescribeResultAccess operation request shall be
DescribeResultAccessRequestResponse. More precisely, aresponse from the
DescribeResultAccess operation shall include the partslisted in the following table and
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shown in the following figures. This table a so specifies the UML model data type plus
the multiplicity and use of each listed part.

«Element»
DescribeResultAccessRequestResponse

1.x

«Element»
service

+ «Element» serviceType: String
+ «Element» serviceURL: anyURI

Figure47: DescribeResultAccessRequestResponsein UML notation

=ServicelRL

DescribeResultAccessRequest.. EI—(—--—:EI—' sService [ﬁ]—(—-ﬂ— =

1.0

Figure 48: DescribeResultAccessRequestResponsein XM L Spy notation

Table 27 — Parts of DescribeResultAccess operation response

Name Definition Data type and values Multiplicity and use
service Element containing thetype | complex, see Table28. | oneto many
and URL of the OGC Web (mandatory)
servicethat provides accessto
the observed data

Table 28: Partsof the" service'

Name Definition Data type and values Multiplicity and use
serviceType Definesthetype of the OGC | String, example: SOS one (mandatory)
Web Service
serviceURL Definesthe URL of the OGC | String one (mandatory)
Web service that provides
access to the observed data

19.3.2 Normal response XML encoding

The following schema fragment specifies the contents and structure of a
DescribeResultAccess operation response, always encoded in XML.
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A DescribeResultAccess operation response for SPS can look like this encoded in XML:

See annex D.

19.3.4 DescribeResultAccess exceptions

When a SPS server encounters an error while performing a DescribeResultAccess
operation, it shall return an exception report message as specified in Subclause 7.4 of
[OGC 05-008]. The alowed standard exception codes shall include those listed in the
following table. For each listed exceptionCode, the contents of the “locator” parameter
value shall be as specified in the right column.

Table 29 — Exception codes for DescribeResultAccess operation

exceptionCode value

Meaning of code

“locator” value

OperationNotSupported | Request isfor an operation that is not supported by | Name of operation
this server not supported

MissingParameterValue | Operation request does not include a parameter Name of missing
value, and this server did not declare a default parameter

value for that parameter

InvalidParameterValue

Operation reguest contains an invalid parameter
value

Name of parameter
with invalid value

NoApplicableCode

No other exceptionCode specified by this service

None, omit “locator”

and server appliesto this exception parameter
TaskIDExpired tasklD that has been issued by the clientisno | None, omit 'locator'
longer supported by the service parameter
InvalidRequest Request is not conform to the schema for this Exception message
operation generated by
validator
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20 SPS-running example

For a better understanding we will develop arunning example. T his example shows how
auser controls acamerausing a SPS.

Imagine a user who wants to get an overview of the current situation in a specific
building. This building iswhat we call the area of interest (AQI). Thefirst step would be
to call up aregistry to provide descriptions of all sensors that have an area of service
(AOS) which overlaps with the AOI.

The registry will return alist of SensorML descriptions for the sensors found. In our
example, one of the descriptions provides information about a video cameralocated
inside the building.

Listing 20-1: Extract of the SensorM L description for video camera

<?xml version="1.0"?>

<SensorML xmlns="http://www.opengis.net/sensorML"

xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"

xmlns:swe="http://www.opengis.net/swe"

xmlns:xlink="http://www.w3.0rg/1999/x1ink" version="1.0">
<Sensor id="urn:ogc:object:feature:Sensor:IFGI:ifgicam0l">

<l-—mmmmv v v v~ = = >
<!--General Sensor Info-->
<l-—mmmmvr v v v~ = = >

<identification>
<IdentifierList>
<identifier name="longName'">
<Term>IFGI Network Video Camera</Terms>
</identifiers>
<identifier name="shortName'">
<Term>IFGIVideoCam</Term>
</identifiers
</IdentifierList>
</identifications>
<clasgification>
<ClassifierList>
<classifier name="sensor type'>
<Term gqualifier="urn:ogc:classifier:sensorType">
video camera
</Term>
</classifiers>
<classifier name="application">
<Term gqualifier="urn:ogc:classifier:application"s>
surveillance and remote monitoring for scientific
purposes
</Term>
</classifiers>
</ClassifierList>
</classification>
<description/>
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<capabilities>
<PropertyLists>
<property name="zoomRange'">
<swe:QuantityRange
definition="urn:ogc:def:phenomenon:0GC:1.0.30:FocalLength"
uom="urn:ogc:def :uom:0GC:1.0.30:mm">3.5 91</swe:QuantityRange>
</propertys>
<property name="resolution">
<swe:DataGroup>
<swe:component name="horizontalResolution'"s>
<swe:Count>704</swe:Count>
</swe:component >
<swe:component name="verticalResolution"s>
<swe:Count>576</swe:Count>
</swe:component >
</swe:DataGroup>
</propertys>
</PropertyLists>
</capabilities>
<contact xlink:href="http://ifgi.uni-muenster.de/~simonis/"
role="urn:ogc:role:operator"/>

<!--Sensor taskable parameters-->
<l--nmmnnnn v v s v v v v e >
<parameterss

<ParameterLists>

<parameter name="zoom'">

<swe:Count min="1" max="9999"/>
</parameter>
<parameter name="pan">

<swe:Quantity min="-180.0" max="180.0"/>
</parameter>
<parameter name="tilt">

<swe:Quantity min="-180.0" max="180.0"/>

</parameter>
<parameter name="rzoom">

<swe:Count min="-9999" max="9999"/>
</parameter>

<parameter name="rpan'>
<swe:Quantity min="-360.0" max="360.0"/>
</parameter>
<parameter name="rtilt"s>
<swe:Quantity min="-360.0" max="360.0"/>
</parameter>
<parameter name="speed">
<swe:Count min="1" max="100"/>
</parameter>
<parameter name="gotoserverpresetname'>
<swe:DataGroup>
<swe:component name="allowed value 1">
<swe:Category>floorl</swe:Category>
</swe:component >

Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved. 87



OGC 05-089r1

<swe:component name="allowed value 2">
<swe:Category>floor2</swe:Category>
</swe : component >
</swe:DataGroup>
</parameters>
<parameter name="task-start-time"s>
<swe:IsoDateTime/>
</parameters>
<parameter name="task-end-time"s>
<swe:IsoDateTime/>
</parameters>
</ParameterList>
</parameters>

</Sensor>
</SensorML>

Note that this description allows users to derive information about type, capabilities and
taskable parameters of the sensor. The service that controls the sensor turns out to be a
SPS.

Step 2: Now the user wants to find out more about the service. Note that asingle SPS
instance might be afagade to hundreds of sensors with even more taskable parameters.
Additionally, a SPS instance might implement all or only the mandatory operations. The
user sends a GetCapabilities request to the SPS instance. The response shows that the
service supports all SPS operations and offers only one taskable sensor.

Step 3: Before the user moves forward in tasking the sensor he wants to find out whether
he can access the sensor data. Note: The SPSis an interface to task an asset or asset
system. It is not an interface to access the observational data produced by it.
Observational data can be made accessible by a number of services. In most cases it
might be a Sensor Observation Service, but Geo Video Service, TML Data Streaming
Service, Web Feature Service, Web Coverage Service, or Web Map Service are other
options.

To learn about the data access mechanism, the user fires a DescribeResultAccess request
operation.

Listing 20-2: DescribeResultAccess request

<?xml version="1.0" encoding="UTF-8"7?>
<DescribeResultAccessRequest xmlns="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.opengis.net/sps http://mars.uni-
muenster.de/swerep/trunk/sps/0.0.30/spsAll.xsd " service="SPS"
version="0.0.30">

<sensorID>

urn:ogc:object:feature:Sensor:IFGI:ifgicam0l
</sensorID >
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The response for the DescribeResultAccess Request shows that the only service that
provides data from the camerais a GeoVideoService (GVS).

Listing 20-3: DescribeResultAccess response

<?xml version="1.0" encoding="UTF-8"7?>
<DescribeResultAccessRequestResponse
xmlns="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.opengis.net/sps http://mars.uni-
muenster.de/swerep/trunk/sps/0.0.30/spsAll.xsd">

<Service>

<ServiceType>GVS</ServiceType>

<ServiceURL>

http://mars.uni-muenster.de/52nGVS/GVS

</ServiceURL>
</Service>

</DescribeResultAccessRequestResponse>

The user is satisfied with the result as he does not have aclient that could access other
dataservicesthan GVS, e.g. aSOS or TML-Server.

General information:

With the DescribeResultAccess operation a client can find out from which service(s) the
data from a sensor offered by a SPS can be retrieved. As described in clause 19.2,
users use the SensorlID or the taskID to identify for which sensor the access should be

described.

The result contains one to many service-elements each with a service URL and a
service type. The semantic of these elements for requests and responses are as follows:

DescribeResultAccess Request

DescribeResultAccessRequestResponse

with sensorlD

List with types of services the client can
expect to get data from together with the
URLs that identify which services will most
probably store the data.

with tasklD

Same as with sensorID but some of the
service-types may be missing and URLs
might have changed - may be used to ask
for the services that have been determined
to serve the data for a certain task.
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The differentiation into these two cases should mostly not matter as for simple use cases
the result would be the same. In fact, one can presume that in most of the cases, the
data produced by a sensor will be available at a single service instance only. But think of
following example: it might be the case that a SPS provider has a default set of data
service instances that serve all the data gathered by the sensors under his control.
Maybe all of these services can serve data of each sensor but the decision on which
service serves the data gathered in a task is depending on the task itself. If the task
produces only a short amount of data then all services might provide it but if a large
amount of data is produced then maybe the service which resides on a server for heavy
payloads, high traffic rates and a much bigger amount of memory will be chosen. Keep
in mind that the SPS may create an identifier tag for the data that was provided and that
this identifier has to be reused while accessing the data. This identifier will be received
by the user as part of a notification message sent by WNS as initiated by SPS.

To conclude, you cannot make sure where data will be accessible from. Firing a request
that contains a sensorID you will get the types and URLs of the services that will most
likely serve the data. If you use the ID of your task you will get the information where
exactly your data will be stored.

If data is being or has already been gathered in a task the request with taskID should
always return a list of those services where the data for the referenced task can be
retrieved at that moment. Otherwise it should return a list of services designated to serve
the data of that task.

Step 4: Now that the user has decided that the sensor offered could fulfill hisneedsitis
time to task the sensor. The user issues a DescribeT asking request to the SPS to find out
more about the taskable parameters of the sensor. Note: The DescribeT asking operation
Isimportant as each SPS instance may facade a different type of camera. One camera
allows you to control its zoom level only, other more advanced ones even allow to task
orientation, shutter speed, sensibility (visual light or infrared) or other parameters.

Listing 20-4: DescribeTasking request

<?xml version="1.0" encoding="UTF-8"7?>
<DescribeTaskingRequest
xmlns="http://www.opengis.net/sps"
xsi:schemalocation="http://www.opengis.net/sps http://mars.uni-
muenster.de/swerep/trunk/sps/0.0.30/spsAll.xsd "
service="8SPS" version="0.0.30">

<sensorID>

urn:ogc:object:feature:Sensor:IFGI:ifgicam0l

</sensorID>

</DescribeTaskingRequest >

The response indicates which parameters are mandatory and updatable, the required
parameter format and possible constraints for each parameter. Thisis all information you
need to send a tasking request that can be processed automatically by the SPS.

Listing 20-5: DescribeTaskingRequestResponse
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<?xml version="1.0" encoding="UTF-8"?>
<DescribeTaskingRequestResponse
xsi:schemalocation="http://www.opengis.net/sps http://mars.uni-
muenster.de:8080/52nSPS/xsd/sps/spsAll.xsd"
xmlns="http://www.opengis.net/sps"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance"
service="SPS" version="0.0.30">
<taskingDescriptors>
<sensorID>
urn:ogc:object:feature:Sensor:IFGI:ifgicam0l
</sensorID>
<InputDescriptor parameterID="zoom" updateable="true"
use="optional" xmlns:spsl="http://www.opengis.net/sps">
<gml:description
xmlns:gml="http://www.opengis.net/gml">Zooms the device n
steps.</gml:descriptions>
<spsl:definition>
<swe:DataDefinition
xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponentss>
<swe:Count max="9999" min="1"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
<InputDescriptor parameterID="pan" updateable="true"
use="optional" xmlns:spsl="http://www.opengis.net/sps">
<gml:description
xmlns:gml="http://www.opengis.net/gml">Pans the device relative
to the (0,0) position.</gml:descriptions
<spsl:definition>
<swe:DataDefinition
xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponentss>
<swe:Quantity max="180.0" min="-180.0"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
<InputDescriptor parameterID="tilt" updateable="true"
use="optional" xmlns:spsl="http://www.opengis.net/sps">
<gml:description
xmlns:gml="http://www.opengis.net/gml">Tilts the device relative
to the (0,0) position.</gml:descriptions
<spsl:definition>
<swe:DataDefinition
xmlns:swe="http://www.opengis.net/swe">
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<swe:dataComponentss>
<swe:Quantity max="180.0" min="-180.0"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
<InputDescriptor parameterID="gspeed" updateable="true"
use="optional" xmlns:spsl="http://www.opengis.net/sps">
<gml:description
xmlns:gml="http://www.opengis.net/gml">Sets the head speed of the
device that is connected to the specified
camera.</gml:descriptions>
<spsl:definition>
<swe:DataDefinition
xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponentss>
<swe:Count max="100" min="1"/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
<InputDescriptor parameterID="gotoserverpresetname"
updateable="true" use="optional"
xmlns:spsl="http://www.opengis.net/sps">
<gml:description
xmlns:gml="http://www.opengis.net/gml">Move to the position
associated with one of the given values.</gml:descriptions
<spsl:definition>
<swe:DataDefinition
xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponentss>
<swe:Category/>
</swe:dataComponents>
<swe:encoding>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
<spsl:values>floorl floor2</spsl:values>
<spsl:cardinality>l</spsl:cardinality>
</InputDescriptor>
<InputDescriptor parameterID="task-start-time"
updateable="false" use="required"
xmlns:spsl="http://www.opengis.net/sps">
<gml:description
xmlns:gml="http://www.opengis.net/gml">Give the start-time of
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your task as one dateTime-instance encoded as IS08601. Must be
before or equal to the task-end-time.</gml:descriptions>
<gpsl:definitions>
<swe:DataDefinition
xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponentss>
<swe:IsoDateTime/>
</swe:dataComponents>
<swe:encodings>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
<InputDescriptor parameterID="task-end-time"
updateable="false" use="required"
xmlns:spsl="http://www.opengis.net/sps">
<gml:description
xmlns:gml="http://www.opengis.net/gml">Give the end-time of your
task as one dateTime-instance encoded as IS08601. Must be after
or equal to the task-start-time.</gml:descriptions>
<gpsl:definitions>
<swe:DataDefinition
xmlns:swe="http://www.opengis.net/swe">
<swe:dataComponentss>
<swe:IsoDateTime/>
</swe:dataComponents>
<swe:encodings>
<swe:StandardFormat mimeType="text"/>
</swe:encoding>
</swe:DataDefinition>
</spsl:definition>
</InputDescriptor>
</taskingDescriptors>
</DescribeTaskingRequestResponse >

Now the user knows that for submitting arequest he hasto provide IsoDateTime-encoded
values for the parameters ‘task-start-time’ and ‘task-end-time’ and is not allowed to
update these parameters. He a so knows that the other parameters are all optional and can
be updated. If the parameter ‘speed’ is used then only va ues of type swe:Count (i.e.
integers) between 1 and 100 are allowed. The parameter ‘ gotoserverpresetname’ requires
the user to use only ‘floorl’ or ‘floor2’ as value. The encoding of all values has to be
‘text’.

General information:
The DescribeTaskingRequestResponse contains information about which parameters

are required and updatable. In addition the format, encoding and possible constraints of
parameter values are declared.
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The semantics for the ‘use’ and ‘updateable’ attributes of an InputDescriptor are as

follows:

use=required

use=optional

updateable=true

The parameter must be
delivered in each GFR, SR
and UR.

Example: the service
expects authorization-
information to be delivered
with this parameter, or
maybe timeframe-
information (see below).

The parameter may be
delivered in each GFR, SR
and UR.

Example: the location
where the sensor shall
move or be moved to - like
the heading of a camera or
maybe a person in the field
that is ordered to move to a
certain location if the client
wants this.

updateable=false

The parameter must be
delivered in each GFR and
SR, but must not be used in
UR.

Example: the service
expects the client to deliver
‘timeframe’-information
which may not be altered in
an UR, because that is not
supported.

The parameter may be
delivered in each GFR and
SR, but must not be used in
UR.

Example: additional
sensors a UAV should be
equipped with for its
mission - it might be
impossible to add sensors
when the UAV started its
mission.

Complex conditions on when to use a parameter or not cannot be declared with these
two attributes, e.g. 'you must deliver the parameter A if parameter B is greater than 50
and parameter C is before ten days from now'. Such a feature will remain for future

versions of the SPS.

Step 5: Before the user submits the task he would like to know whether his request is
feasible. Therefore he sends a GetFeasibilityRequest to the SPS. Note: The GetFeasibility
request is always important if the task might not be fulfilled for any reason. We have to
differentiate between SPS that run simple simulation models and just need some
parametersto run — those SPS might virtually serve any number of requests
simultaneously. We do not need to ask if our Submit request will be feasible as it ever

will. On the other hand, we have servers like the one described in this example. If another
user wants our camerato look southwards at the moment we want to look north, the SPS
has to make adecision. One of both taskswill not be feasible (might depend on priorities,
IP address, random, etc.).

Listing 20-6: GetFeasbility request

<?xml version="1.0" encoding="UTF-8"7?>
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<GetFeasgibilityRequest xmlns="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml"
service="SPS" version="0.0.30">
<notificationTarget>
<notificationID>1234</notificationID>
<notificationURL>
http://mars.uni-muenster.de:8080/WNS/wns
</notificationURL>
</notificationTarget>
<sensorIDsurn:ogc:object:feature:Sensor: IFGI:ifgicam0l</sensorID>
<parameterss>
<InputParameter parameterID="zoom">
<value>1000</value>
</InputParameter>
<InputParameter parameterID="pan">
<value>10</value>
</InputParameter>
<InputParameter parameterID="tilt"s>
<value>0</value>
</InputParameter>
<InputParameter parameterID="task-start-time">
<value>2005-10-05T16:25:00+02:00</value>
</InputParameter>
<InputParameter parameterID="task-end-time">
<value>2005-10-05T16:55:00+02:00</value>
</InputParameter>
</parameters>
<timeFrames>
<gml:TimeInstants>
<gml:timePosition>2005-10-05T16:20:00</gml:timePosition>
</gml:TimeInstant>
</timeFrames>
</GetFeasibilityRequests>

The request shows that the user intends to use the sensor for half an hour. The user also
wants to get an answer for his request five minutes before the beginning of the intended
task. This means if the SPS cannot figure out if a possible Submit request will be feasible
five minutes before the task should take place, the request is not longer valid.

He also provides information how he could be reached by using the notificationT arget
element. This contains information on where notifications shall be sent to if necessary.

Note: SPS may need a long time to figure out if a specific request might be feasible. To
overcome the problem that a user has to wait in front of its computer in order to receive
the answer, SPS usually make use of Web Notification Services to send notifications to
the user. The Web Notification Service basically forwards the notification using other
than HTTP interface, e.g. SMS, automatic phone call, IM, and others.

The response from the service points out that his request is feasible and returns a
feasibilitylD generated by the service to reference the user’ s request.
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Listing 20-7: GetFeasbilityRequestResponse

<?xml version="1.0" encoding="UTF-8"7?>
<GetFeasgibilityRequestResgponse xmlns="http://www.opengis.net/sps"
service="8SPS" version="0.0.30">
<feasibilityID>17</feasibilityID>
<feasibility>feasible</feasibility>
</GetFeasibilityRequestResponse>

General information:

Using the GetFeasibility operation you can determine whether a request is feasible or
not. This operation will mainly be used to find out which SPS out of a bunch of suitable
services can perform a certain task. Suppose you have got three SPSs that all meet the
requirements of your intended task and each service has its pros and cons. But you only
need one service to perform the task. So instead of submitting a task you perform
feasibility studies first. Maybe some of the services cannot even perform the task at all.
This would facilitate your decision.

Feasibility studies can also be time-critical. Think of a very complex task that has to
begin at a certain time and that you have to submit before that point in time. If you
submit the task without a feasibility study then maybe it is not feasible and you receive
the notification too late. So you do not have the time to submit the task at another
service and have a problem. Even if you perform the studies at several services
simultaneously you might not receive the results from all of them in time. You might
choose the first service that returns a positive answer but that service might be the most
expensive one.

To solve this problem we introduced the timeFrame-element. If you use this element
then you make clear that all results that are delivered after the given point in time are of
no value to you, because you want to make your decision based on the results that have
been delivered until then. You might even be forced to make your decision quickly after
the time frame is closed if time is short.

This element might also speed up computing the result on the server side. Suppose a
service knows exactly that the feasibility study cannot be performed in the time
requested by the client. Then the service can just return a negative result and save
computing time.

Step 6: As the request seems to be feasible the user submits his task. This can be done in
two ways: either in providing the feasibilitylD or sending a complete SubmitRequest
containing al InputParameters. The user decides to use the feasibilitylD.

Listing 20-8: Submit request

<?xml version="1.0" encoding="UTF-8"7?>
<SubmitRequest xmlns="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml" service="SPS"
version="0.0.30">
<notificationTarget>
<notificationID>1234</notificationID>
<notificationURL>
http://mars.uni-muenster.de:8080/WNS/wns
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</notificationURL>
</notificationTarget>
<feasibilityID>17</feasibilityID>
</SubmitRequest>

In case the service did not cache the feasibility request then it will respond with an
ExceptionReport like the following:

Listing 20-9: ExceptionReport with exceptionCode Feasibilityl DExpired

<ExceptionReport language="en" version="1.0.0"
xgi1:schemalocation="http://www.opengeospatial .net/ows
http://schemas.opengis.net/ows/1.0.0/owsExceptionReport.xsd"
xmlns="http://www.opengeospatial .net/ows"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance ">

<Exception exceptionCode="FeasibilityIDExpired"/>
</ExceptionReport>

However let us assume that the SPS does support caching. Then the SPS will submit the
task if it is still feasible.

Listing 20-10: SubmitRequestResponse as sent by SPS

<?xml version="1.0" encoding="UTF-8"7?>
<SubmitRequestResponse xmlns="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml">
<taskID>433</taskID>
<status>confirmed</statuss>
<estimatedToC>
<gml:TimeInstant>
<gml :timePositions>
2005-10-05T16:55:00+02:00
</gml:timePosition>
</gml:TimeInstant>
</estimatedToC>
</SubmitRequestResponse>

Now the user knows that histask will be performed as requested. The (optional)
estimatedToC element indicates that the task will be completed as requested.

General information:

If a SPS does not support caching of (feasible) feasibility requests then a request with
feasibilitylD will result in an ExceptionReport with exceptionCode FeasibilitylDExpired.
Whenever this ExceptionCode occurs the client knows that the feasibilitylD is unknown
to the service. Whether caching feasibility requests is not supported or a feasibility
request has been removed from the cache does not matter in this situation: the client
has to use a full SubmitRequest.
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If the SPS has cached a GetFeasibilityRequest that was responded to be feasible then
this does not automatically make a SubmitRequest with feasibilitylD feasible. Maybe
other tasks have been submitted in the meantime which block the intended task. The
service thus will most probably check the feasibility again before submitting the task —
however it might have cached information together with the feasibilitylD to save
computing time and thus speed up the feasibility study for the SubmitRequest
considerably.

The optional timeFrame element in a SubmitRequest has the same meaning as in a
GetFeasibilityRequest: if a task has not been submitted until the given time frame ends
the request becomes invalid and the client expects the task to have been rejected.

Step 7: The user can perform three operations for the submitted task: Update, Cancel and
GetStatus.

At 2005-10-05T 16:25:00+02:00 the user performs the GetStatus operation.

Listing 20-11: GetStatusrequest assent to SPS

<?xml version="1.0" encoding="UTF-8"7?>
<GetStatusRequest xmlns="http://www.opengis.net/sps"
service="SPS" version="0.0.30">

<taskID>433</taskID>
</GetStatusRequest>

He receives following response.

Listing 20-12: GetStatusRequestResponse as sent by SPS

<?xml version="1.0" encoding="UTF-8"7?>
<GetStatusRequestResponse xmlns="http://www.opengis.net/sps">
<taskID>433</taskID>
<status>in operation</statuss
</GetStatusRequestResponse>

So everything seemsto be ok. The user’ stask has begun and the camera should be
collecting data for the user now.

General information:

As the name indicates the GetStatus operation allows a client to request the current
status of a submitted task. This might be helpful in different situations, e.g. when the
beginning of a task cannot be determined exactly. Suppose there is a queue of
submitted tasks that are performed by the SPS one after another but require a certain
time which is unpredictable beforehand (e.g. each task is performed by a team of
engineers: sometimes the order that is implied by the task can be fulfilled very fast,
sometimes this is more difficult).
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The meaning of the various status codes in a GetStatusRequestResponse will be

explained in the following:

value of status element

meaning

not yet started

The task is still waiting to be performed.

in operation

The task has begun.

finished

Work has been done.

cancelled

The task has been successfully cancelled
by the user - or SPS operator if this was
necessary. If the latter is the case then a
description shall be provided via the
description element and contain a
message why the task has been cancelled
by the operator.

delayed

The task has been delayed by the SPS
operator. The description element should
contain a message explaining the reason
why the task has been delayed. If provided
the estimatedToC element might give a
hint on when the task will be completed.

unknown

It is not possible to determine the current
status of the task.

E.g. if ateam has been sent out to gather
data about a certain area or feature of
interest and contact to the team has been
lost. Then it is impossible to say whether
the task has been finished or started or
maybe even cancelled if it was impossible
to fulfil.

Step 8: Asthe user’stask has begun the SPS sends a notification to the user viathe
notification target (i.e. the WNS) the user provided in the Submit request. The
notification informs the user that the data stream — in other words: the video stream —is
now available. The user uses the GetResultAccess operation with taskID to determine
where the datafor histask is stored and can be accessed from.

The user displays the video stream and now wants to alter the cameras field of view.
Therefore he issues an Update request that contains a bunch of parameters that are

updateable.
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Listing 20-13: Updaterequest as sent to SPS

<?xml version="1.0" encoding="UTF-8"7?>
<UpdateRequest xmlns="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml" service="SPS"
version="0.0.30">
<taskID>433</taskID>
<parameters>
<InputParameter parameterID="pan'">
<value>30</value>
</InputParameters>
<InputParameter parameterID="tilt">
<value>5</value>
</InputParameters>
</parameters>
</UpdateRequest>

The response indicates that the Update is confirmed by the SPS.

Listing 20-14: UpdateRequestResponse

<?xml version="1.0" encoding="UTF-8"7?>

<UpdateRequestResponse xmlns="http://www.opengis.net/sps"

xmlns:gml="http://www.opengis.net/gml">
<statuss>confirmed</statuss>

</UpdateRequestResponses>

General information:

If a SPS supports the Update operation then all parameters that are updateable
(indicated by the DescribeTaskingRequestResponse) and the notification target of a
submitted task can be updated as long as the task has not been finished.

Updating the notification target might be useful if the actor responsible for the task at the
client side changes or if the notification channel shall be changed, e.qg. if the user no
longer wants to receive naotifications via e-mail but rather via SMS.

The semantics of a parameter update is up to the service. But parameters that are
updateable and required have to be delivered in each UpdateRequest (see description
of DescribeTaskingRequestResponse). If such a parameter is missing then the status of
the response is ‘incomplete request’. The service shall add a list of InputDescriptor
elements to the response, for each missing parameter its corresponding InputDescriptor.

If the time of completion is altered by an update the service may add the estimatedToC
element containing the new estimated time of completion.

Step 9: Having performed several updates the user has enough information about the
current situation in the building. As he no longer needs the camera he cancels his task.
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Listing 20-15: Cancel request assent to SPS

<?xml version="1.0" encoding="UTF-8"7?>
<CancelRequest xmlns="http://www.opengis.net/sps" service="SPS"
version="0.0.30">
<taskID>433</taskID>
</CancelRequest>

The response indicates that the task has been cancelled.
The whole interaction with the SPS has come to an end.

General information:

The Cancel operation can be performed on a submitted task at any time, even if it has
not been started yet. The operation has two main purposes.

1. Using the Cancel operation can free resources that otherwise would be occupied
unnecessarily.
Suppose you cancel a task that would otherwise last for a longer time, say for
another 30 minutes. Then you can submit a new task which otherwise would not
be feasible (because it would have overlapped in time with the ongoing task).

2. Using the Cancel operation can save money.
Suppose you have to pay for using a sensor. Depending on the payment model
used by SPS a cancelled task might cost you less money than a task that has
completely been performed.
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Annex A
(normative)

Abstract test suite

A.l General
A paragraph.

In each Implementation Specification document, Annex A shall specify the Abstract Test
Suite, as specified in Clause 9 and Annex A of 1SO 19105. That Clause and Annex
specify the ISO/TC 211 requirements for Abstract Test Suites. Examples of Abstract Test
Suites are available in an annex of most 1SO 191X X documents, one of the more useful is
in 1SO 191TBD. Note that this guidance may be more abstract than needed in an
OpenGIS® Implementation Specification.
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Annex B
(normative)

XML Schema Documents

In addition to this document, this specification includes several normative XML Schema
Documents. These XML Schema Documents are bundled in azip file with the present
document. After OGC acceptance of aVersion 1.0.0 of this specification, these XML
Schema Documents will aso be posted online at the URL

http://schemas.opengeospatial .net/SPS/1.0.0. In the event of a discrepancy between the
bundled and online versions of the XML Schema Documents, the online files shall be
considered authoritative.

The SPS abilities now specified in this document use SPS specified XML Schema
Documentsincluded in the zip file with this document. These XML Schema Documents
combine the XML schema fragments listed in various subclauses of this document,
eliminating duplications. These XML Schema Documents roughly match the UML
packages described in Annex B, and are named:

spsAll.xsd

spsCancel Request.xsd, spsCancel RequestResponse.xsd

spsCommon.xsd, spsContents.xsd

spsDescribeResultA ccessRequest.xsd, spsDescribeResultAccessRequestResponse.xsd,
spsDescribeT askingRequest.xsd, spsDescribeT askingRequestResponse.xsd
spsGetCapabilities.xsd

spsGetFeasi bilityRequest.xsd, spsGetFeasibilityRequestResponse.xsd
spsGetStatusRequest.xsd, spsGetStatusRequestResponse.xsd

spsSubmitRequest.xsd, spsSubmitRequestResponse.xsd

spsUpdateRequest.xsd, spsUpdateRequestResponse.xsd

These XML Schema Documents use and build on the OWS common XML Schema
Documents specified [OGC 05-008], named:

ows19115subset.xsd
owsCommon.xsd
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owsDatal dentification.xsd
owsExceptionReport.xsd
owsGetCapabilities.xsd
owsOperationsM etadata.xsd
owsServiceldentification.xsd
owsServiceProvider.xsd
All these XML Schema Documents contain documentation of the meaning of each

element and attribute, and this documentation shall be considered normative as specified
in Subclause 11.6.3 of [OGC 05-008].
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B.1 spsAll.xsd

<?xml version="1.0" encoding="UTF-8"?>
<schema xmlns="http://www.w3.0rg/2001/XMLSchema"
xmlns:sps="http://www.opengis.net/sps"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" version="0.0.30" xml:lang="en">
<annotations>
<appinfos>spsAll.xsd 2005/09/29</appinfos>
<documentations>
<description>This XML Schema includes and imports, directly
and indirectly, all the XML Schemas defined by the OGC Sensor Planning
Service (SPS).</description>
</documentations>
</annotation>
<l-- ==============================================================

<include schemalLocation="spsCancelRequest.xsd"/>

<include schemalLocation="spsCancelRequestResponse.xsd"/>

<include schemalocation="spsDescribeTaskingRequest.xsd"/>

<include schemalocation="spsDescribeTaskingRequestResponse.xsd"/>

<include schemalocation="spsDescribeResultAccessRequest.xsd"/>

<include
schemaloocation="gpsDescribeResultAccessRequestResponse.xsd" />

<include schemalocation="spsGetCapabilities.xsd"/>

<include schemalocation="spsGetFeasibilityRequest.xsd"/>

<include schemalocation="spsGetFeasibilityRequestResponse.xsd"/>

<include schemalocation="spsGetStatusRequest.xsd"/>

<include schemalocation="spsGetStatusRequestResponse.xsd"/>

<include schemalLocation="spsSubmitRequest.xsd"/>

<include schemalLocation="spsSubmitRequestResponse.xsd"/>

<include schemalLocation="spsUpdateRequest.xsd"/>

<include schemalLocation="spsUpdateRequestResponse.xsd"/>

<include schemalLocation="spsTaskMessageDictionary.xsd"/>
</schema>
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B.2 spsCancelRequest.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:sps="http://www.opengis.net/sps"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:gml="http://www.opengis.net/gml"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:1include schemal.ocation="./spsCommon.xsd"/>
<!--Schema of the sps:CancelRequest-->
<xs:element name="Cancel" type="sps:CancelRequestType">
<xs:annotation>
<xs:documentation>Comment describing your root
element</xs:documentations
</xs:annotations>
</xs:element>
<xs:complexType name="CancelRequestType">
<xs:complexContents>
<xs:extension base="sps:RequestBaseType'">
<XS:sequence>
<xgs:element ref="gps:taskID"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:schemas>
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B.3 spsCancelRequestResponse.xsd

<?xml version="1.0" encoding="UTF-8"?>
<!-- edited with XMLSpy v2005 spl U (http://www.xmlspy.com) by Ingo
Simonis (Institute for Geoinformatics) -->
<xs:schema xmlns:gml="http://www.opengis.net/gml"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:sps="http://www.opengis.net/sps"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:import namespace="http://www.opengis.net/gml"
schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>
<xs:1include schemalocation="./spsCommon.xsd"/>
<!--Schema of the sps:CancelRequestResponse-->
<xs:element name="CancelRequestResponse'>
<xs:complexType>
<xS:sequence>
<xg:element ref="sps:taskID"/>
<xs:element ref="sps:requestStatus"/>
<xs:element ref="gml:description" minOccurs="0"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
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B4 spsCommon.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:gml="http://www.opengis.net/gml"
xmlns:sml="http://www.opengis.net/sensorML"
xmlns:sps="http://www.opengis.net/sps"
xmlngs:xs="http://www.w3.org/2001/XMLSchema"
xmlns:swe="http://www.opengis.net/swe"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="0.0.30" xml:lang="en">

<xs:import namespace="http://www.opengis.net/swe"

schemalocation="../../sweCommon/1.0.30/sweCommon.xsd"/>
<xs:import namespace="http://www.opengis.net/sensorML"
schemalocation="../../SensorML/1.0.30/base/sensorML.xsd"/>

<xs:import namespace="http://www.opengis.net/gml"
schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>
<xs:annotation>
<xs:appinfo>spsCommon.xsd 2005/06/29</xs:appinfo>
<xs:documentations>
<description>
This XML Schema encodes the elements and types that are shared by
muliple SPS operations.</descriptions>
<copyright>Copyright (c) 2005 Institut for Geoinformatics
University of Muenster</copyrights>
</xs:documentations>
</xs:annotations>
<xs:complexType name="RequestBaseType'">
<xs:annotation>
<xs:documentation>XML encoded SPS operation request base, for
all operations except Get Capabilities. In this XML encoding, no
"request" parameter is included, since the element name specifies the
specific operation. </xs:documentations
</xs:annotations>
<xs:attribute name="service" type="xs:string" use="required"
fixed="SPS">
<xs:annotation>
<xs:documentation>Service type identifier.
</xs:documentations>
</xs:annotations>
</xs:attribute>
<xs:attribute name="version" type="xs:string" use="required"
fixed="0.0.30">
<xs:annotations>
<xs:documentation>Specification version for SPS version
and operation.</xs:documentations>
</xs:annotations>
</xs:attribute>
</xs:complexType>
<xs:element name="sensorID" type='"gps:sensorIDType"/>
<xs:complexType name="sensorIDType">
<xs:simpleContent>
<xs:extension base="xs:token"/>
</xs:simpleContent>
</xs:complexType>
<l---->
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<xs:element name="feasibilityID" type="xs:string">
<xs:annotation>
<xs:documentation>ID used by SPS to identify a specific
feasibility study. Could be used by user for later
reference.</xs:documentations>
</xs:annotation>
</xs:element>
<!--InputParameter; used in GetFeasibilityRequest, SubmitRequest and
UpdateRequest-->
<xs:element name="InputParameter" type="sps:InputParameterType"/>
<xs:complexType name="InputParameterType">
<xXS:sequence>
<xs:any/>
</xs:sequence>
<xg:attribute name="parameterID" type="xs:ID" use="required"/>
</xs:complexType>
<!--Contains a List of InputParameters-->
<xs:element name="parameters" type="sps:parametersType"/>
<xs:complexType name="parametersType">
<xXS:sequence>
<xg:element ref="sps:InputParameter" maxOccurs="unbounded"/>
</xs:sequence>
</xs:complexType>
<!--ID of a specific SPS task-->
<xs:element name="taskID" type="xs:token">
<xs:annotation>
<xs:documentation>identifies the task. Unique to every SPS
instance.</xs:documentations>
</xs:annotations>
</xs:element>
<l--status of the request-->
<xs:element name="requestStatus">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="confirmed"/>
<xs:enumeration value="rejected"/>
<xs:enumeration value="request incomplete"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<!--elements used to send notifications to the user-->
<xs:element name="notificationTarget"
type="sps:notificationTagetType"/>
<xs:complexType name="notificationTagetType">
<xS:sequence>
<xs:element name="notificationID" type="xs:token"/>
<xg:element name="notificationURL" type="xs:anyURI"/>
</xs:sequence>
</xs:complexType>
<!--TimeFrame-->
<xs:element name="timeFrame">
<xs:annotation>
<xs:documentations>maximum point in time a request keeps being
valid. </xs:documentations
</xs:annotation>
<xs:complexType>
<xS:sequence>
<xs:element ref="gml:TimeInstant"/>
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</xs:sequence>
</xs:complexType>
</xs:element>
<!--InputDescriptor: used in DescribeCollectionRequestResponse and
UpdateRequestResponse. -->
<xs:element name="InputDescriptor">
<xs:annotation>
<xs:documentation>defines the input required to task a
sensor</xs:documentations
</xs:annotation>
<xs:complexType>
<xs:complexContents>
<xs:extension base="sps:InputDescriptorType"/>
</xs:complexContent>
</xs:complexType>
</xs:element>
<xs:complexType name="InputDescriptorType">
<xXS:sequence>
<xg:element ref="gml:description" minOccurs="0"/>
<xs:element name="definition">
<xs:annotation>
<xs:documentation>defines the data block. See sml for
further information</xs:documentations
</xs:annotation>
<xs:complexType>
<xs:choices>
<xs:element ref="swe:DataDefinition"/>
<xs:element name="TaskMessageDefinition"
type="xs:anyURI">
<xs:annotation>
<xs:documentation>links to a URI dictionary
whrere the taskMessage is defined properly.</xs:documentations
</xs:annotations>
</xs:element>
<xs:element name="GeometryDefinition"s>
<xs:annotation>
<xs:documentation>enumerates gml:Point,
gml:Line, gml:Polygon as possible values</xs:documentations
</xs:annotations>
<xs:simpleType>
<xs:restriction base="xs:QName">
<xs:enumeration value="gml:Point"/>
<xs:enumeration value="gml:Line"/>
<xs:enumeration value="gml:Polygon"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element name="TemporalDefinition"s>
<xs:annotation>
<xs:documentation>enumerates gml:TimeInstant
and gml:TimePeriod as possible values</xs:documentations>
</xs:annotations>
<xs:simpleType>
<xs:restriction base="xs:QName">
<xs:enumeration value="gml:TimeInstant"/>
<xs:enumeration value="gml:TimePeriod"/>
</xs:restriction>
</xs:simpleType>
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</xs:element>
</xs:choice>
</xs:complexType>
</xs:element>
<xs:element name="values" type="xs:string" minOccurs="0">
<xXs:annotations>
<xs:documentation>optional. Only used if the client has
to choose one or many of the provided values.</xs:documentations>
</xs:annotation>
</xs:element>
<xs:element name="cardinality" type="sps:cardinalityType"
minOccurs="0">
<xXs:annotations>
<xs:documentation>Defines if the number of input
objects that could be provided.</xs:documentations>
</xs:annotation>
</xs:element>
</xs:sequence>
<xg:attribute name="parameterID" type="xs:ID" use="required"/>
<xs:attribute name="use" use="required">
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="required"/>
<xXs:enumeration value="optional"/>
</xs:restriction>
</xs:simpleType>
</xs:attribute>
<xs:attribute name="updateable" type="xs:boolean" use="optional"
default="true"/>
</xs:complexType>
<xs:simpleType name="cardinalityType">
<xXs:union>
<xs:simpleType>
<xXs:restriction base="xs:int">
<xs:minExclusive value="0"/>
</xs:restriction>
</xs:simpleType>
<xs:simpleType>
<xs:restriction base="xs:string">
<xs:enumeration value="unbounded"/>
</xs:restriction>
</xs:simpleType>
</xs:union>
</xs:simpleType>
</xs:schema>
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B.5 spsContents.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:gml="http://www.opengis.net/gml"
xmlns:sps="http://www.opengis.net/sps"
xmlns:ows="http://www.opengeospatial .net/ows"
xmlns:xlink="http://www.w3.0rg/1999/x1link"
xmlns:sml="http://www.opengis.net/sensorML"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="0.0.30" xml:lang="en">
<xs:annotation>
<xs:documentations>
<description>This XML Schema encodes the Contents section of
the SPS GetCapabilities operation response.</descriptions>
</xs:documentations>
</Xs:annotation>
<l-- ==============================================================

<xs:import namespace="http://www.opengis.net/gml"
schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>
<xs:import namespace="http://www.opengeospatial.net/ows"

schemalocation="../../ows/1.0.30/owsGetCapabilities.xsd"/>
<xs:1include schemalocation="./spsCommon.xsd"/>
<l -- ==============================================================
and types

<xs:element name="Contents" type="sps:SPSContentsType">
<xs:annotation>
<xs:documentation>A SPS supports the discovery of itself

through a registry by two different views. A registry could identify
suitable SPSs by either searching the capabilities for a certain type
of Phenomenon (that can be sensed by at least one sensor managed by the
SPS under investigation) in a certain target-area or by searching for
sensors with a certain ID and / or certain characteristics which are
able to sense a phenomenon in a certain target-area.</xs:documentations

</xXs:annotation>

<!--

FOR CONTENTS

) All SensorOfferings must have different SensorIDs.

) All PhenomenonOfferings must have different Phenomena.

) Each Phenomenon referenced by a SensorOffering must be declared
in a PhenomenonOffering.

) Each SensorID referenced by a PhenomenonOffering must be
declared in a SensorOffering.

) There may not be two identical SensorIDs in the same
PhenomenonOffering.

<xs:unique name="sensorOfferingKey">
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<xs:selector
xpath="./sps:SensorOfferinglList/sps:SensorOffering/sps:SensorID"/>
<xs:field xpath="."/>
</xs:unique>
<xs:key name="phenomenonOfferingKey">
<xs:selector
xpath="./sps:PhenomenonOfferinglist/sps:PhenomenonOffering"/>
<xs:field xpath="sps:Phenomenon"/>
</xs:key>
<xs:keyref name="phenomenonOfferingKeyRef"
refer="sps:phenomenonOfferingKey" >
<xs:selector
xpath="./sps:SensorOfferinglist/sps:SensorOffering"/>
<xs:field xpath="sps:Phenomenon"/>
</xs:keyref>
<xs:keyref name="sensorOfferingKeyRef"
refer="sps:sensorOfferingKey">
<xs:selector
xpath="./sps:PhenomenonOfferinglList/sps:PhenomenonOffering/sps:SensorID
n/>
<xs:field xpath="."/>
</xs:keyref>
</xs:element>
<xs:complexType name="SPSContentsType">
<xs:annotation>
<xs:documentation>A SPS supports the discovery of itself
through a registry by two different views. A registry could identify
suitable SPSs by either searching the capabilities for a certain type
of Phenomenon (that can be sensed by at least one sensor managed by the
SPS under investigation) in a certain target-area or by searching for
sensors with a certain ID and / or certain characteristics which are
able to sense a phenomenon in a certain target-area.</xs:documentations
</xs:annotations>
<Xs:sequences
<xs:element name="SensorOfferingList"s>
<xs:complexType>
<Xs:sequences
<xs:element name="SensorOffering"
type="sps:SensorOfferingType" maxOccurs="unbounded">
<xs:annotation>
<xs:documentation>Contains information
necessary to discover the abilities of the sensors managed by this
SPS.</xs:documentations
</xs:annotation>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="PhenomenonOfferinglList">
<xs:complexType>
<Xs:sequences
<xs:element name="PhenomenonOffering"
maxOccurs="unbounded" >
<xs:complexType>
<XS:sequences
<xs:element name="Phenomenon"
type="xs:anyURI">
<xs:annotation>
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<xs:documentation>Links to a URI
that holds the description of the phenomenon.</xs:documentations>
</xs:annotations>
</xs:element>
<xs:element name="SensorID"
type="xs:token" maxOccurs="unbounded">
<xs:annotation>
<xs:documentation>References the
sensor that is capable of sensing the specific
phenomenon. </xs:documentations>
</xs:annotations>
</xs:element>
</Xs:sequence>
</xs:complexType>
<xs:unique name="internalSensorIdKey">
<xs:selector xpath="./sps:SensorID"/>
<xs:field xpath="."/>
</xs:unique>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
<xs:complexType name="AreaOfServiceType">
<xs:annotation>
<xs:documentation>Contains the geometry of the area that a
certain sensor is theoretically able to collect data from. As it is not
possible to declare the exact geometry of such an area at any time (at
least for mobile sensors), this geometry should be treated as a hint
for discovering sensors that can be tasked to collect data from a
certain position or area.</xs:documentation>
</xs:annotation>
<xs:choice>
<xs:element ref="ows:BoundingBox"/>
<xs:element ref="gml:pos"/>
<xs:element ref="gml:Polygon"/>
<xs:element ref="gml:Solid"/>
</xs:choice>
</xs:complexType>
<xs:complexType name="SensorOfferingType">
<xs:annotation>
<xs:documentation>Contains information necessary to discover
the abilities of the sensors managed by this SPS.</xs:documentation>
</xs:annotation>
<xS:sequence>
<xs:element name="AreaOfService"
type="sps:AreaOfServiceType">
<Xs:annotations>
<xs:documentation>Contains the geometry of the area
that a certain sensor is theoretically able to collect data from. As it
is not possible to declare the exact geometry of such an area at any
time (at least for mobile sensors), this geometry should be treated as
a hint for discovering sensors that can be tasked to collect data from
a certain position or area.</xs:documentations
</xs:annotation>
</xs:element>
<xs:element name="Phenomenon" type="xs:anyURI">
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<xs:annotation>
<xs:documentation>Links to a URI that holds the
description of the phenomenon.</xs:documentations>
</xs:annotation>
</xs:element>
<xs:element name="SensorDefinition" type="xs:anyURI">
<xs:annotation>
<xs:documentation>Links to the SensorML-document of the
associated sensor.</xs:documentations
</xs:annotation>
</xs:element>
<xs:element name="SensorID" type="xs:token"/>
</xs:sequence>
</xs:complexType>
</xs:schema>
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B.6 spsDescribeResultAccessRequest.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:sps="http://www.opengis.net/sps"
xmlns:gml="http://www.opengis.net/gml"
xmlngs:xs="http://www.w3.org/2001/XMLSchema"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:1include schemal.ocation="./spsCommon.xsd"/>
<!--Schema of the sps:DescribeResultAccess-->
<xs:element name="DescribeResultAccess"
type="gsps:DescribeResultAccessRequestType" >
<xs:annotation>
<xs:documentation> </xs:documentations>
</xs:annotations>
</xs:element>
<xs:complexType name="DescribeResultAccessRequestType'">
<xs:complexContents>
<xs:extension base="sps:RequestBaseType'">
<XS:sequence>
<xgs:element ref="gps:taskID"/>
<xs:element ref="sps:sensorID"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:schema>
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B.7 spsDescribeResultAccessRequestResponse.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:gml="http://www.opengis.net/gml"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:sps="http://www.opengis.net/sps"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified"s>
<xs:import namespace="http://www.opengis.net/gml"
schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>
<xs:1include schemalocation="./spsCommon.xsd"/>
<!--Schema of the sps:DescribeResultAccessResponse-->
<xs:element name="DescribeResultAccessRequestResponse'">
<xs:complexType>
<xS:sequence>
<xs:element name="service" maxOccurs="unbounded">
<xs:complexType>
<XS:sequence>
<xs:element name="ServiceType"
type="xs:string"/>
<xs:element name="ServiceURL" type="xs:anyURI"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schemas>
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B.8 spsDescribeT askingRequest.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:gml="http://www.opengis.net/gml"
xmlns:sps="http://www.opengis.net/sps"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:1include schemal.ocation="./spsCommon.xsd"/>
<!--Schema of the sps:DescribeCollectionRequest-->
<xs:element name="DescribeTasking"
type="sps:DescribeTaskingRequestType" >
<xs:annotation>
<xs:documentation> </xs:documentations>
</xs:annotations>
</xs:element>
<xs:complexType name="DescribeTaskingRequestType" >
<xs:complexContents>
<xs:extension base="sps:RequestBaseType'">

<XS:sequence>
<xs:element ref="sps:sensorID" maxOccurs="unbounded"/>
</xs:sequence>

</xs:extension>
</xs:complexContent>
</xs:complexType>

</xs:schemas>
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B.9 spsDescribeT askingRequestResponse.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:sps="http://www.opengis.net/sps"
xmlngs:xs="http://www.w3.org/2001/XMLSchema"
xmlngs:xlink="http://www.w3.0rg/1999/x1ink"
xmlns:gml="http://www.opengis.net/gml"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="0.0.30">
<xs:import namespace="http://www.opengis.net/gml"
schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>
<xs:1include schemalocation="./spsCommon.xsd"/>
<!--Schema of the sps:DescribeCollectionRequestResponse-->
<xs:element name="DescribeTaskingRequestResponse"
type="gps:DescribeTaskingRequestResponseType" />
<xs:complexType name="DescribeTaskingRequestResponseType'">
<xS:sequence>
<xs:element ref="gml:description" minOccurs="0"/>
<xs:element name="taskingDescriptor" maxOccurs="unbounded">
<xs:complexType>
<XS:sequence>
<xs:element ref="sps:sensorID"/>
<xs:element ref="sps:InputDescriptor"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:schemas>
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B.10 spsGetCapabilities.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:sps="http://www.opengis.net/sps"
xmlns:ows="http://www.opengeospatial .net/ows"
xmlns:ogc="http://www.opengis.net/ogc"
xmlngs:xs="http://www.w3.org/2001/XMLSchema"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified"
version="0.0.30" xml:lang="en">
<xs:annotation>
<xs:appinfo>spsGetCapabilities.xsd 2005/05/11</xs:appinfo>
<xs:documentation>
<description>This XML Schema encodes the SPS GetCapabilities
operation request and response.</descriptions
<copyright>Copyright (c) 2005 Institut for Geoinformatics
University of Muenster</copyrights>
</xs:documentations>
</xs:annotation>
<l-- ==============================================================

T I I T T T T T T T T T S S S S S S o o S S S S S S S S S S S S S S o S S S o S S S S S S S S S o S S S o S o S o S o o o -

<xs:import namespace="http://www.opengeospatial.net/ows"
schemalocation="../../ows/1.0.30/owsGetCapabilities.xsd"/>

<xs:include schemalocation="./spsContents.xsd"/>

<l-- Z=======z=====—=z===—==—=-=—====—==—=-=—==—==—==—=-=======—==—=================

and types

oo oo oo oo oo oo oo ————————————= ——>

<xs:element name="GetCapabilities">
<xs:annotation>
<xs:documentation>Request to a SPS to perform the
GetCapabilities operation. This operation allows a client to retrieve
service metadata (capabilities XML) providing metadata for the specific
SPS server. In this XML encoding, no "request" parameter is included,
since the element name specifies the specific operation.
</xs:documentations>
</xs:annotations>
<xs:complexType>
<xs:complexContents>
<xs:extension base="ows:GetCapabilitiesType">
<xs:attribute name="service" type="ows:ServiceType"
use="required" fixed="SPS"/>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
<l-- ================s=========================================== -->
<xs:element name="Capabilities">
<xs:annotations>
<xs:documentation>XML encoded SPS GetCapabilities operation
response. This document provides clients with service metadata about a
specific service instance. If the server does not implement the
updateSequence parameter, the server shall always return the complete
Capabilities document, without the updateSequence parameter. When the
server implements the updateSequence parameter and the GetCapabilities
operation request included the updateSequence parameter with the
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current value, the server shall return this element with only the
"version" and "updateSequence" attributes. Otherwise, all optional
elements shall be included or not depending on the actual value of the
Sections parameter in the GetCapabilities operation request.
</xs:documentations>
</xs:annotations>
<xs:complexType>
<xs:complexContents>
<xs:extension base="ows:CapabilitiesBaseType">
<Xs:sequence>
<xs:element ref="sps:Contents"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:element>
</xs:schemas>
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B.11 spsGetFeasibilityRequest.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:sps="http://www.opengis.net/sps"
xmlngs:xs="http://www.w3.org/2001/XMLSchema"
xmlns:gml="http://www.opengis.net/gml"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:import namespace="http://www.opengis.net/gml"
schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>
<xs:1include schemalocation="./spsCommon.xsd"/>
<!--Schema of the sps:GetFeasibilityRequest-->
<xs:element name="GetFeasibility"
type="gps:GetFeasibilityRequestType" />
<xs:complexType name="GetFeasibilityRequestType">
<xs:complexContents>
<xs:extension base="gps:RequestBaseType'">
<XS:sequence>
<xs:element ref="sps:notificationTarget"/>
<xs:element ref="sps:sensorID"/>
<xs:element ref="gps:parameters"/>
<xs:element ref="sps:timeFrame"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:schema>
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B.12 spsGetFeasibilityRequestResponse

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:gml="http://www.opengis.net/gml"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:sps="http://www.opengis.net/sps"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified"s>
<xs:import namespace="http://www.opengis.net/gml"
schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>
<xs:1include schemalocation="./spsCommon.xsd"/>
<!--Response to a sps:GetFeasibilityRequest-->
<xs:element name="GetFeasibilityRequestResponse">
<xs:annotation>
<xs:documentation>Reponse to a
GetFeasibilityRequest</xs:documentations>
</xs:annotations>
<xs:complexType>
<Xs:sequence>
<xs:element ref="sps:feasibilityID"/>
<xs:element name="feasibility">
<xs:annotation>
<xs:documentation>describes if a request is
feasible or not</xs:documentations
</xs:annotations>
<xs:simpleType>
<xs:restriction base="xs:string"s>
<xs:enumeration value="feasible"/>
<xs:enumeration value="not feasible"/>
<xs:enumeration value="response delayed.
Notification will be sent."/>
<xs:enumeration value="request incomplete"/>
<xs:enumeration value="not feasible,
alternatives available"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element ref="gml:description" minOccurs="0"/>
<xs:element name="estimatedToF" minOccurs="0">
<xs:annotation>
<xs:documentation>in case that a request is not
feasible yet, this element may indicate that the request will be
feasible in the future.</xs:documentations
</xs:annotation>
<xs:complexType>
<Xs:sequence>
<xs:element ref="gml:TimeInstant"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="alternative" minOccurs="0"
maxOccurs="unbounded" >
<xs:annotation>
<xs:documentation>in case that the feasibility
study results in not-feasible, this elemet provides some alternative
values.</xs:documentations>
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</xs:annotations>
<xs:complexType>
<XS:sequence>
<xs:element ref="sps:InputParameter"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schemas>
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B.13 spsGetStatusRequest.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:gml="http://www.opengis.net/gml"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:sps="http://www.opengis.net/sps"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified"s>

<xs:1include schemalocation="./spsCommon.xsd"/>

<!--Schema of the sps:GetStatusRequest-->

<xs:element name="GetStatus" type="sps:GetStatusRequestType"/>

<xs:complexType name="GetStatusRequestType">

<xs:complexContents>
<xs:extension base="gps:RequestBaseType'">
<XS:sequence>
<xs:element ref="sps:notificationTarget"
minOccurs="0"/>
<xgs:element ref="gps:taskID"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>

</xs:complexType>

</xs:schema>
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B.14 spsGetStatusRequestReponse.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:gml="http://www.opengis.net/gml"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:sps="http://www.opengis.net/sps"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:import namespace="http://www.opengis.net/gml"
schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>
<xs:1include schemalocation="./spsCommon.xsd"/>
<!--Schema of the sps:GetStatusRequestResponse-->
<xs:element name="GetStatusRequestResponse'>
<xs:annotations>
<xs:documentation>Comment describing your root
element</xs:documentations
</xs:annotations>
<xs:complexType>
<Xs:sequence>
<xg:element ref="gps:taskID"/>
<xs:element name="status">
<xs:annotation>
<xs:documentation>defines if the request is being
processed, rejected or failed to process due to insuffiencent
parametrization.</xs:documentations
</xs:annotations>
<xs:simpleType>
<xs:restriction base="xs:string"s>
<xs:enumeration value="unknown"/>
<xs:enumeration value="in operation"/>
<xsg:enumeration value="finished"/>
<xs:enumeration value="not yet started"/>
<xs:enumeration value="cancelled"/>
<xs:enumeration value="delayed"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element ref="gml:description" minOccurs="0"/>
<xs:element name="estimatedToC" minOccurs="0">
<xs:annotation>
<xs:documentation>Estimated Time of Completion
gives a hint when a requested operation might be
completed.</xs:documentations
</xs:annotation>
<xs:complexType>
<Xs:sequence>
<xs:element ref="gml:TimeInstant"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schemas>
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B.15 spsSubmitRequest.xsd

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:sps="http://www.opengis.net/sps"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:gml="http://www.opengis.net/gml"
targetNamespace="http://www.opengis.net/sps"

elementFormDefault="qualified" attributeFormDefault="unqualified"s>

<xs:import namespace="http://www.opengis.net/gml"

schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>

<xs:1include schemalocation="./spsCommon.xsd"/>
<!--Schema of the sps:SubmitRequest-->
<xg:element name="Submit" type="sps:SubmitRequestType"/>
<xs:complexType name="SubmitRequestType">
<xs:complexContents>
<xs:extension base="sps:RequestBaseType'">
<XS:sequences
<xs:element ref="sps:notificationTarget"/>
<xs:choice>
<xs:element name="sensorParam'>
<xs:complexType>
<XS:sequences
<xs:element ref="sps:sensorID"/>
<xs:element ref="sps:parameters"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element ref="gps:feasibilityID"/>
</xs:choice>
<xs:element ref="sps:timeFrame" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:schemas>
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B.16 spsSubmitRequestResponse.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:gml="http://www.opengis.net/gml"
xmlngs:xs="http://www.w3.org/2001/XMLSchema"
xmlns:sps="http://www.opengis.net/sps"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:import namespace="http://www.opengis.net/gml"
schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>
<xs:1include schemalocation="./spsCommon.xsd"/>
<!--Schema of the sps:SubmitRequestResponse-->
<xs:element name="SubmitRequestResponse'">
<xs:annotations>
<xs:documentation>Comment describing your root
element</xs:documentations
</xs:annotations>
<xs:complexType>
<Xs:sequence>
<xg:element ref="gps:taskID"/>
<xs:element name="status">
<xs:annotation>
<xs:documentation>defines if the request is being
processed, rejected or failed to process due to insuffiencent
parametrization.</xs:documentations
</xs:annotations>
<xs:simpleType>
<xs:restriction base="xs:string"s>
<xs:enumeration value="confirmed"/>
<xs:enumeration value="rejected"/>
<xs:enumeration value="incomplete request'"/>
<xs:enumeration value="pending"/>
<xs:enumeration value="rejected, alternatives
available"/>
</xs:restriction>
</xs:simpleType>
</xs:element>
<xs:element ref="gml:description" minOccurs="0"/>
<xs:element name="estimatedToC" minOccurs="0">
<xs:annotation>
<xs:documentation>Estimated Time of Completion
gives a hint when a requested operation might be
completed.</xs:documentations
</xs:annotation>
<xs:complexType>
<Xs:sequence>
<xs:element ref="gml:TimeInstant"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="alternative" minOccurs="0"
maxOccurs="unbounded" >
<xs:annotation>
<xs:documentation>in case a request is rejected,
ths element may provide some alternative values.</xs:documentations
</xs:annotations>

128 Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved.



OGC 05-089r1

<xs:complexType>
<XS:sequence>
<xs:element ref="sps:InputParameter"
maxOccurs="unbounded" />
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schema>
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B.17 spsUpdateRequest.xsd

<?xml version="1.0" encoding="UTF-8"?>
<xs:schema xmlns:gml="http://www.opengis.net/gml"
xmlns:xs="http://www.w3.0rg/2001/XMLSchema"
xmlns:sps="http://www.opengis.net/sps"
targetNamespace="http://www.opengis.net/sps"
elementFormDefault="qualified" attributeFormDefault="unqualified">
<xs:1include schemal.ocation="./spsCommon.xsd"/>
<!--Schema of the sps:UpdateRequest-->
<xs:element name="Update" type="sps:UpdateRequestType"/>
<xs:complexType name="UpdateRequestType">
<xs:complexContents>
<xs:extension base="sps:RequestBaseType'">
<XS:sequence>
<xs:element ref="gps:taskID"/>
<xs:element ref="sps:notificationTarget"
minOccurs="0"/>
<xs:element ref="sps:parameters" minOccurs="0"/>
</xs:sequence>
</xs:extension>
</xs:complexContent>
</xs:complexType>
</xs:schemas>

B.18 spsUpdateRequestResponse.xsd

<?xml version="1.0" encoding="UTF-8"?>

<xs:schema xmlns:sps="http://www.opengis.net/sps"

xmlns:xs="http://www.w3.0rg/2001/XMLSchema"

xmlns:gml="http://www.opengis.net/gml"

targetNamespace="http://www.opengis.net/sps"

elementFormDefault="qualified" attributeFormDefault="unqualified"s>
<xs:import namespace="http://www.opengis.net/gml"

schemal,ocation="http://schemas.opengis.net/gml/3.1.1/base/gml.xsd"/>

<xs:1include schemal.ocation="./spsCommon.xsd"/>
<!--Schema of the sps:UpdateRequestResponse-->
<xs:element name="UpdateRequestResponse'>
<xs:annotation>
<xs:documentation>Comment describing your root
element</xs:documentations
</xs:annotations>
<xs:complexType>
<Xs:sequence>
<xg:element ref="gps:taskID"/>
<xs:element ref="sps:requestStatus"/>
<xs:element ref="gml:description" minOccurs="0"/>
<xs:element name="estimatedToC" minOccurs="0">
<xs:annotation>
<xs:documentation>Estimated Time of Completion
gives a hint when a requested operation might be
completed.</xs:documentations
</xs:annotation>
<xs:complexType>
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<XS:sequence>
<xs:element ref="gml:TimeInstant"/>
</xs:sequence>
</xs:complexType>
</xs:element>
<xs:element name="missingParameters" minOccurs="0"
maxOccurs="unbounded" >
<xs:annotation>
<xs:documentation>in case that an update request
was incomplete, missingParameters describe the kind of further input
necessary to process the required update. Necessary due to possible
indenpendencies of parameters.</xs:documentations>
</xs:annotations>
<xs:complexType>
<XS:sequence>
<xs:element ref="sps:InputDescriptor"/>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:sequence>
</xs:complexType>
</xs:element>
</xs:schemas>
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Annex C
(informative)

UML mode€

C.1 Introduction

Thisannex providesa UML model of the SPSinterface, using the OGC/ISO profile of
UML summarized in Subclause 5.3 of [05-008].

Figure C.1 isasimple UML diagram summarizing the SPSinterface. This class diagram
shows that the SPS classinherits the getCapabilities operation from the OGCWebService
interface class, and adds the SPS operations. (The capitalization of names uses the
OGC/ISO profile of UML.)

«interface»
OGCWebService

+ getCapabilities(GetCapabilities) : Capabilities

«OGCWebService»
SensorPlanningService

describeTasking(DescribeTaskingRequest) : DescribeTaskingRequestResponse
getFeasibility(GetFeasibilityRequest) : GetFeasibilityRequestResponse
submit(SubmitRequest) : SubmitRequestResponse

getStatus (GetStatus Request) : GetStatusRequestResponse

update(UpdateRequest) : UpdateRequestResponse

cancel(CancelRequest) : CancelRequestResponse
describeResultAccess(DescribeResultAccess) : DescribeResultAccessRequestResponse

+ 4+ + + + o+

Each server instance instantiates only one object of this class, and this object
always exists while the server is available.

Figure C.1 — SPSinterface UML diagram

Each of the SPS operations uses arequest and a response data type, each of which is
defined by one or more additional UML classes. The complete UML model is part of the
main document and will not be repeated as part of this annex.
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Annex D
(informative)

Example XML documents

D.1  Introduction

This annex provides more example XML documents than given in the body of this
document.

D.2  GetCapabilitiesRequestResponse

<?xml version="1.0" encoding="UTF-8"?>
<Capabilities version="0.0.30" updateSequence=""
xgi1:schemalocation="http://www.opengis.net/sps
http://mars.uni-
muenster.de:8080/swerep/trunk/sps/0.0.30/spsAll.xsd"
xmlns="http://www.opengis.net/sps"
xmlns:xsi="http://www.w3.0rg/2001/XMLSchema-instance "
xmlns:ows="http://www.opengeospatial .net/ows"
xmlns:xlink="http://www.w3.0rg/1999/x1link" >
<ows:ServiceIdentifications>
<ows:Title>IFGI SPS</ows:Title>
<ows:Abstract>Sensor planning service managing a
surveillance camera.</ows:Abstracts>
<ows : Keywords>
<ows :Keyword>SPS</ows : Keywords>
<ows :Keywords>network</ows:Keyword>
<ows :Keywords>camera</ows: Keywords>
<ows:Keywordssurveillance</ows:Keyword>
<ows:Keywords>monitoring</ows:Keywords>
</ows:Keywords>
<ows:ServiceType
codeSpace="http://opengeospatial .net">0GC:SPS</ows:ServiceType>
<ows:ServiceTypeVersion>0.0.30</ows:ServiceTypeVersion>
<ows :Fees>NONE</ows : Fees>
<ows:AccessConstraints>NONE</ows:AccessConstraintss
</ows:ServiceIdentifications>
<ows:ServiceProviders>
<ows:ProviderName>Institute for Geoinformatics, University
of Muenster</ows:ProviderNames>
<ows:ProviderSite xlink:href="http://ifgi.uni-
muenster.de" />
<ows:ServiceContacts>
<ows:IndividualName>Johannes
Echterhoff</ows:IndividualNames>
<ows:PositionName>graduate student</ows:PositionName>
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<ows:ContactInfo>
<ows : Phone>
<ows:Voice>+49 251 83 39761</ows:Voices
<ows:Facsimile>+49 251 83 39763</ows:Facsimile>
</ows :Phone>
<ows :Address>
<ows:DeliveryPoint>Institute for Geoinformatics,
University of Muenster</ows:DeliveryPoints>
<ows:City>Muenster</ows:City>
<ows :AdministrativeArea>NRW</ows:AdministrativeAreas>
<ows: PostalCode>48149</ows:PostalCodes>
<ows: Country>Germany</ows:Countrys
<ows:ElectronicMailAddress>echterhoff@uni-
muenster.de</ows:ElectronicMailAddresss>
</ows:Address>
</ows:ContactInfo>
</ows:ServiceContacts>
</ows:ServiceProviders
<ows:0OperationsMetadatas>
<ows:0Operation name="GetCapabilities">
<ows :DCP>
<ows : HTTP>
<ows:Get xlink:href="http://mars.uni-
muenster.de/52nSPS/SPS/?" />
<ows:Post xlink:href="http://mars.uni-
muenster.de/52nSPS/SPS" />
</ows :HTTP>
</ows :DCP>
<ows:Parameter name="service" use="required">
<ows:Default>SPS</ows:Default>
</ows:Parameter>
<ows:Parameter name="Sections" use="optional's>
<ows:Value>All</ows:Value>
<ows:Value>ServiceIdentification</ows:Values>
<ows :Value>ServiceProvider</ows:Value>
<ows :Value>OperationsMetadata</ows:Value>
<ows :Value>Contents</ows:Value>
</ows:Parameter>
</ows:0Operation>
<ows:0Operation name="DescribeCollection'">
<ows :DCP>
<ows : HTTP>
<ows:Post xlink:href="http://mars.uni-
muenster.de/52nSPS/SPS" />
</ows :HTTP>
</ows :DCP>
<ows:Parameter name="gensorID" use="required"/>
</ows:0Operations>
<ows:0Operation name="GetFeasibility">
<ows :DCP>
<ows : HTTP>

134 Copyright © 2005 Open Geospatial Consortium, Inc. All Rights Reserved.



OGC 05-089r1

<ows:Post xlink:href="http://mars.uni-
muenster.de/52nSPS/SPS" />
</ows :HTTP>
</ows :DCP>
<ows:Parameter name="notificationTarget"
use="required"/>
<ows:Parameter name="gensorID" use="required"/>
<ows:Parameter name="parameters" use:"required"/>
<ows:Parameter name="timeFrame" use="required"/>
</ows:Operation>
<ows:0Operation name="Submit">
<ows :DCP>
<ows :HTTP>
<ows:Post xlink:href="http://mars.uni-
muenster.de/52nSPS/SPS" />
</ows :HTTP>
</ows :DCP>
<ows:Parameter name="notificationTarget"
use="required"/>
<ows:Parameter name="parameters" use="optional"/>
<ows:Parameter name="feasibilityID" use="optional"/>
<ows:Parameter name="timeFrame" use="optional'"/>
</ows:0Operations>
<ows:0peration name="Update">
<ows :DCP>
<ows :HTTP>
<ows:Post xlink:href="http://mars.uni-
muenster.de/52nSPS/SPS" />
</ows :HTTP>
</ows :DCP>
<ows:Parameter name="taskID" use="required"/>
<ows:Parameter name="notificationTarget"
use="optional"/>
<ows:Parameter name="parameters" use:"required"/>
</ows:Operations>
<ows:0Operation name="GetStatus">
<ows :DCP>
<ows :HTTP>
<ows:Post xlink:href="http://mars.uni-
muenster.de/52nSPS/SPS" />
</ows :HTTP>
</ows :DCP>
<ows:Parameter name="notificationTarget"
use="optional"/>
<ows:Parameter name="taskID" use="required"/>
</ows:0Operations>
<ows:0peration name="Cancel">
<ows :DCP>
<ows :HTTP>
<ows:Post xlink:href="http://mars.uni-
muenster.de/52nSPS/SPS" />
</ows :HTTP>
</ows :DCP>
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<ows:Parameter name="taskID" use="required"/>
</ows:0Operation>
</ows:0OperationsMetadatas>
<Contents>
<SensorOfferingLists>
<SensorOfferings>
<AreaOfServices>
<ows : WGS84BoundingBox>
<ows:LowerCorner>-116.616326
33.061818</ows:LowerCorners
<ows :UpperCorner>-116.616726
33.062218</ows :UpperCorners
</ows :WGS84BoundingBox>
</AreaOfServices>
<Phenomenon>urn:ogc: phenomenon: radiance</Phenomenons>
<SengorDefinition>http://mars.uni-
muenster.de:8080/52nPM/sml/ifgicamSML.xml</SensorDefinition>
<SensorID>ifgicam</SensorID>
</SensorOffering>
</SensorOf feringList>
<PhenomenonOfferingList>
<PhenomenonOfferings>
<Phenomenon>urn: ogc: phenomenon: radiance</Phenomenons>
<SensorID>ifgicam</SensorID>
</PhenomenonOffering>
</PhenomenonOf feringList>
</Contentss>
</Capabilitiess>
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