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Abstract

This thesis answers the question, whether the O®€b* Map Context Documents”
specification is ready to be used in a complex reatld scenario. Based on the
requirements of a groundwater expert, who has swan questions, prepares reports
and assists decision makers in authorities theine|&G1S functionality is derived. First
these functions are checked in theory, and it sesed if they are covered by the
specification. In the next step they are implemeént@nally, a practical test is carried
out as “proof of concept” with the OGC OWS refeen®MS and WFS
implementations.

Zusammenfassung

Diese Arbeit beschaftigt sich mit der Fragestelluoly die OGC “Web Map Context
Documents” Spezifikation fir ein reales, komplex8genario geeignet ist. Der
Ausgangspunkt sind die Anforderungen eines Grunsgrasxperten, der Fragen
beantwortet, Berichte erstellt und flr Entscheidirégger in Behdrden den fachlichen
Input liefert. Aus den sich daraus ergebenden Algamgen wird die bendtigte GIS -
Funktionalitdt abgeleitet. Am Beginn steht eineotieéische Untersuchung, ob die
Spezifikation die notwendigen Funktionen unterstiier néchste Schritt ist die
Implementierung ebendieser. AbschlieRend erfolgt #Proof of Concept® der

praktische Test der identifizierten GIS Funktiongegen die OGC OWS Referenz-
implementation fur WMS and WFS.
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1 Preface

1.1 Service orientated architecture (SOA)

Service orientated architecture (SOA) is at preslemt‘catchword” in the information
technology (IT) industry.

Service Find

consumer
z
§ 5 service request 5
= T —— E
o Contract Registry E 2
] a 3
o 2 - o
c o senICe response o
@ L [ —- z

] 7]

Service Bind °
provider

Figure 1 Service orientated architecture (SOA) (MdGovern et al., 2003)

The SOA ’find-bind-execute” paradigm as shown ie thigure above allows the
consumer to query a registry for the service thaets his requirements. If a matching
service is found the registry returns a contrattictv specifies how to interact with the
service and an endpoint (the physical address wihereervice runs) for the service.
Once found, the service is used from the returmatpent according to the specified
contract. A service can be described as a blackwbich encapsulates function(s) and
does not depend on the context or state of anetheice.
Characteristics of SOA according Mc Govern (2048,48 )

Services are discoverable and dynamically bound

Services are self-contained and modular

Services stress interoperability

Services are loosely coupled

Services have network addressable interfaces

Services have coarse-grained interfaces

Services are location transparent

Services are composeable
This emerging trend has also reached the geograptugnation science. It is used
inside several specifications of tBpenGeospatialConsortium (OGC).
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1.2 Problem definition

Usually, services of different service provideracls as e.g. Web Mapping Services
(WMS), Web Feature Services (WFS), and Web Covesageices (WCS) are used and
accessed simultaneously.

E.g. a base map with the administrative boundargeeundwater bodies, sampling

sites, etc.

WCsS WCS
service 1| ==+ [service n

WMS WFS

service 1 \ x f / service 1
: Service :
consumer

WM / Context \ WES

SrllEs (=state) service n

Figure 2 Simultaneous use of multiple services

As mentioned in the preface, the SOA services dalapend on the state (=context) of
other services. Thproblem for a service consumer is wld and storethe context of
multiple, distributed services independent of a paicular client, which is in this
case an OGC service.

1.3 Promising techniques

In June 2003 the “Web Map Context Documents” Versid.0 (WMC) specification
was published.

“The present Context specification states how aijgegrouping of one or more maps
from one or more map servers can be described poréable, platform-independent
format for storage in a repository or for transms between clients. This description
is known as a "Web Map Context Document,” or simplontext." Presently, context
documents are primarily designed for WMS bindingkwever, extensibility is
envisioned for binding to other services. A Contdatument includes information
about the server(s) providing layer(s) in the oWeraap, the bounding box and map
projection shared by all the maps, sufficient opiersal metadata for Client software to
reproduce the map, and ancillary metadata usedntoogate or describe the maps and
their provenance for the benefit of human viewe¢sltimblet, 2003 pp. viii)

It defines how tostore persistent reusablenformation about the context of
distributed web mapping servicesin a platform-independent manner. This
specification promises to solve the obstacle mesticabove in the problem definition.
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1.4 Aim of the thesis

The aim of this thesis is taritically review the “Web Map Context Document$
specification (WMC) of the Open Geospatial Consortium (OGC) emdsseswhether
it can be used under real world conditions or nat

1.5 Description of the approach

Specifications are necessary to foster interopktyalaind standards, but they are only
relevant and can gain broader acceptance if thest te requirements of the user.
Therefore, th&Veb M ap Context document specification (WMC) can be bestuatad
with the help of one or more real world examples.

[Groundwater expert: daily work]
[ Use cases ] Establishment of
¥ requirements
[ Information products ]
[ Derive required GIS functions ] - Needed GIS functions
v
Theoretical review of ’ Theo
WMC specification y
[ Implementation ] Implementation
v
Practical review against
[OWS reference implementations] = Proof of concept
[ Evaluation J
v —> Evaluation and conclusions
[ Conclusion ]

Figure 3 Overview of the approach

1.5.1 Establishment of requirements

The starting point is a real world scenario basedhe daily work of a ground water
expert. The followingthree use caseswhich cover major parts of his work, are
reviewed in detail:

1. Get an overview of the situatioBrfowse)  2.3.1 Use case: “Browse”

2. Compile areportReport) 2.3.2 Use case: “Report”

3. Perform explorative analysisExplore) 2.3.3 Use case: “Explore”

(explorative analysis)

The author follows Tomlinson’s methodology (200%) identify the information
products (IP) for theses use cases. An informairoduct is the desired output from a
Geographicl nformation System (GIS). This can be a map, report, list, grapd any
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combination of these elements. The IPs are analiseédentify the steps to generate
them. The result will be tHest of the requireds1S functions.

1.5.2 Theoretical review

In a next step the “Web Map Context Documents” gation is evaluated in view of
each of the identifietunctions and its theoretical coverage.

1.5.3 Implementation

As prerequisite for the practical review it is nesary to implement the specification.
Utilities will be developed to perform the necegs&lS functions e.g. scale, move,
identify, style, “GetMap” WMS request, etc. .

1.5.4 Practical review (proof of concept)

According to the Cite Homepage (2004) the softwareducts “Deegree” and
“Geoserver” are the reference implementations obWapping Service (WMS) and
Web Feature Service (WFS). These two referenceeimghtations will be used, to
check practically if they are able to performthe GISfunctions implemented in the
previous step.

1.5.5 Evaluation and conclusions

The outcome will be evaluated and the lessons deaifinrom these steps will be
discussed. The work will finally conclude whethdre tspecification meets the
identified criteria.
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2 Establishment of requirements

2.1 The big picture

It is state of the art in thimformationTechnology (IT) industry to model a real world
scenario with use case diagrams to get a bettevieve

“A use case [...] is a set of scenarios tied togetbnera common user goal.’Fowler
(2000 p. 40).

Expert

Scope ofthesis <= include ==

Ewplore F--- - - - | ~ Mﬂiona!
information

= include ==

Answer
guestions

Sampling
netwaork

Autharity

Figure 4 Groundwater expert use cases diagram

The groundwater expert has to answer questionguests from the general public and
administration about the situation of groundwatedibs and their sampling sites. He
provides in close cooperation with the responsanlghorities decision support for

countermeasures if critical limits are exceededrelgular intervals the expert prepares
reports about the situation and future trends mwolved authorities and the general
public. In order to fulfil these requirements thepert needs adequate information
products. This includes primarily information oretktate of the groundwater bodies
and the measured parameters of the sampling Bitea®me cases external information
like e.g. contaminated sites is needed to answpothgses about anomalies if critical
limits are exceeded at specific sampling sites.i#althlly, it should be also possible to

exchange information (teamwork) with other experts.
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2.1.1 Stakeholders

A stakeholder is an organisation, group and orquersith an interest in the process

either now or in the future.

Service User (consumer)

“ Public

Beth are custom ers
(indirect users)

Authority

Service provider

Provides appliction
and OGC infrastrucure
[ (ANMS WFS WS
SErvices).

Expert Service provider
|
|
|
Direct user
Data provicer
Sampling site
network provider

Figure 5 Stakeholders and their mutual relations

Based on the use case diagram above the followiny stakeholder groups, th
interests and goals are identified:

1. Service provider
2. Service user

2.1.1.1 Service provider

A service provider is an actor who provides eitih&ta and / or a service.

Stakeholder

Interest and goal

eir

Sampling site network provider
(Provincial authorities)

These authorities have legal obligatidasnonitor
groundwater bodies. Their goal is a better acae

5S t

information retrieved from their datasets. They

need homogeneous information products ac
provincial borders.

ross

Service provider
(Umweltbundesamt)

The agency has legal information obligations

towards the public and experts. The organisat

on

has budget restrictions and wants to minimize

phone, e-mail, fax and written requests. For
reason a better and more cost efficient autom
interactive information service is needed.

this
ated

20



Table 1 Service provider

2.1.1.2 Service user (consumer)

A service user is an actor that consumes (usesh sacvices and / or their
interpretations.

Stakeholder Interest and goal
Groundwater experts They need to access the information for their daily

(Local, provincial and federal | work (reports, decision support, and public

level, civil engineering information) in a user-friendly, intuitive way.
companies)
Authority An authority wants interpreted information

(Local, provincial, federal level)| (reports) from the experts. They need fast pnd
accurate decision support.

Public The public wants easily understandgble
information when they need it.

Table 2 Service user (consumer)

2.2 Scope

The scope of the reviewed use cases is limitedftormation products required by the
groundwater expert related to the “Web Map Cont&bcuments” (WMC)
specification. Only the specification is review@doprietary extension mechanisms like
the “Extension” element go beyond the specificatibreak interoperability and are
skipped for that reason. The above mentioned usescare evaluated in a greater detail
according to Tomlinson (2003). They are neededédfind the required nformation
Products (IP). The description of an IP is compibéd

map requirements,

list or report requirements,

document and image requirements and

the steps to generate the products including tipgined GIS functions.
The Appendix “Glossary of GIS functions” (pp. 1Z0ntains a detailed description of
the mentioned GIS functions.

2.3 Detailed use cases description

2.3.1 Use case: “Browse”

The starting point for every work like a report an assessment is, to obtain an
overview of the groundwater body. The shape of libdy, the distribution of the
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sampling sites, its surroundings and other spetafatures will be taken into account.
The goal is to get an impression of the speciabsitn of a specific body. This means
that the experts need a possibility to look atdhea and its surroundings at different
scales and extents. In addition, it is necessaryreimieve interactively further
information (e.qg. like the identify tool in standaBIS software).

2.3.1.1 Scenario / Steps

The user selects an area of interest (e.g. a spegpibundwater body). A map is

generated in which the sampling sites are visudhligecording to their measured
parameters. Depending on the scale more or lesiisdate shown. The expert scales
(zooms in and out), moves and pans the area aesiteOn mouse click background
information about the selected feature is provided.

2.3.1.2 Information product

2.3.1.2.1 Map requirements

Tithe
Toodbar
Cwervew map
North armow Utibity
Dhostail map
Lisgend
Scabe bar

Figure 6 Map requirements: browse use case

The map has a title including the logo of the sax\provider. The detailed map shows
the current extent and allows user interactionnfal§ scale overview map is necessary
in which the extent of the detailed map is dispthge rectangle. A north arrow, a scale
bar and a legend are provided. The interaction ndet via the toolbar which toggles
between different map interaction modi (e.g. lilaals, pan, identify, search, etc.).
Expert GIS functions like geocoding are invokedhwvizard based utilities. It is
necessary to provide a tool for measuring the degtdetween features.

2.3.1.2.2 List or report requirements

Only very simple structured lists are necessargyldre needed for identification of the
features during the browsing process.

2.3.1.2.3 Document and image requirements

None
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2.3.1.2.4 Steps to create the product

Data needed Function

ADDRESS GEOCODE (search): e/g.
Highlights and jumps to an area of intergst
(usually an administrative unit, |a
groundwater body or a sampling site).
SYMBOLIZE (predefined): e.g. Displays
sampling sites according to their measured
values.

GRAPHICAL OVERPLOT: e.g
Graphically overlays sampling sites,
groundwater bodies, rivers, lakes and
administrative boundaries.
BROWSE: Moves the displayed map
extent and allows to identify features.
SCALE CHANGE: Changes the scale |of
the displayed map, e.g. zoom in and ouf.
MEASURE LENGTH: e.g. Measures the
distance from a sampling site to a point of
interest.

Administrative boundaries,
Groundwater bodies,
Sampling sites,

Rivers,

Lakes

Table 3 Steps to create the “Browse” information poduct

2.3.2 Use case: “Report”

The groundwater expert periodically aggregatesparteabout the groundwater bodies
and sampling sites according to predefined reppuiiteria.

2.3.2.1 Scenario / Steps

First a groundwater body is selected. Afterwards ekpert browses the groundwater
body and its surroundings to get a feeling aboet \hole situation. Unnecessary
information is suppressed. Then the expert createliple maps, graphs and lists
according to the report requirements by perforngpgtial and attributive queries. The
results are classified and symbolised accordindpeéareporting conventions. It must be
possible for the expert to display each result fwa 4creen as well as to plot it in a
specific scale. Furthermore, it has to be posdiblstore the output in a digital format
for further processing (e.g. with statistical, worahd image-processing software, etc.).
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2.3.2.1.1 Use case extensions

Save (serialize / store) the current state of tloeekvas WMC document and
access (load / deserialize) it later on.

Share / exchange the work as WMC document withratkperts.

Annotate and highlight specific features.

2.3.2.2 Information product

All requirements of the “Browse” (p. 21) use capplg. Only additional requirements
are mentioned here.

2.3.2.2.1 Map requirements

The toolbar and the utilities have to be enhanaedaltow the execution of the
supplementary functions (query, classify, expaves load, annotate, exchange, etc.).

2.3.2.2.2 List or report requirements

According to the respective reporting requiremeatsous lists are necessary.
E.g.: Report of each sampling site of a groundwhtely for each measured parameter
and a given time interval.

2.3.2.2.3 Document and image requirements

The report list has to be provided in a format whatlows further processing in text-
processing and / or spreadsheet software. Mapgrapths have to be provided in a way
that allows to include them in a report without ahyther manipulation. The
symbolisation has to conform to the respective mapyp standard, which can vary
between different kinds of reports.

WLLY- Messilel The: PLASBODE T
Paramater (GIS4) - NITRAY syl

Figure 7 Example: time series graph
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2.3.2.2.4 Steps to create the product

In addition to all steps and datasets of the “Be\wsse case the following requirements

apply:

Data needed Function

All datasets from the previous
use case

All functions described in the “Browse” use case.

SURPRESS: e.g. Surpresses the sampling
outside the area of interest.

sites

SPATIAL QUERY: Creates a subset based
geometry (e.g. All sampling sites within
groundwater body).

ATTRIBUTE QUERY: Creates a subset based
attribute values (e.g. All sampling sites that et
a limit).

GENERATE BUFFER: e.g. Creates a buffer alg
rivers.

CLASSIFY ATTRIBUTES: e.g. Classifie
sampling sites according to their measured valu

CLIP: e.g. Extracts sampling sites within
administrative boundary.

EDIT AND DISPLAY (on output): e.g. Preparg
the further output to paper or file.

SYMBOLIZE: e.g. Symbolises according to t
report criteria (predefined). Annotate highlig
(user defined)

GENERATE LIST (REPORT): e.g. Creates a
of a spatial query.

GENERATE GRAPH: e.g. Creates a graph for
parameter along the time axis.

on

on
e

ng

[

es.
an

ist

the

PLOT: e.g. Generates a hardcopy output of map,

graph and lists.

WMC document

SERIALIZE (save / store). e.g. Saves the cur
WMC document.

ent

DESERIALIZE (load): e.g. Loads the serialised

WMC document.

EXCHANGE information (WMC document): e.g.

Share a WMC document between other experts,

Table 4 Steps to create the “Report” information poduct
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2.3.3 Use case: “Explore” (explorative analysis)

During the previous two use cases the expert meg gentified anomalies which need
further investigation and / or explanation. Theerx develops a hypothesis and tries to
validate it with additional layers (datasets).

E.g.: A measured value of a sampling site excaselstitical limit. The expert has the
hypothesis that a potential contaminated site ctnddhe cause. Therefore, he adds the
layer and validates his hypothesis.

2.3.3.1 Scenario / Steps

In addition to the reporting use case it is neagssaadd one or more additional layers
(datasets). Query, browse, scale, symbolise, atwtibns are carried out like in the
previous “Report” and “Browse” use cases. Thes@sstare repeated as often as
necessary. This leads either to a rejection ofigation of the hypothesis.

2.3.3.2 Information product

All requirements of the “Report” (p. 23) use cagplg. As in the “Report” use case
only the differences are mentioned here by theauth

2.3.3.2.1 Map requirements

The map requirements are the same as for the “Reyse case. Only a possibility to
add datasets on the fly has to be included.

2.3.3.2.2 List or report requirements

The same requirements as for the “Report” use apghy here.

2.3.3.2.3 Document and image requirements

Again the same requirements as for the “Report’aase apply here.

2.3.3.2.4 Steps to create the product

In addition to all steps and datasets of the “Répme case the following requirements
apply:
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Data needed
All datasets from the “Report” use case

Function
All funosodescribed in the “Repor
use case.

The respective layer which should
added. It has to be provided as Oy

baDD: Adds a new layer from an OW,
Eervice

Geospatial Consortium Open Web Serv
(OGC OWS) which can be either a W,

iIG®ROJECTION CHANGE: Changes il
eprojection of the OWS, if necessary

Feature Service (WFS) or a W
Coverage Service (WCS).

eZLIP: Clips the OWS service to the ar
of interest.

SYMBOLIZE: Symbolises the OW;
service according user preferences

GRAPHICAL OVERLAY: Graphically
overlays the OWS service with oth
layers, to obtain an overview of tk
dataset.

BROWSE: Browses OWS services.

SPATIAL QUERY: Creates a subset
the OWS service based on geometry.

ATTRIBUTE QUERY: Creates a subs
of the OWS service based on attrib
values.

GENERATE BUFFER: e.g. Creates
buffer along a rivers

CLASSIFY ATTRIBUTES: Classifies th
OWS service.

SURPRESS: Suppresses parts of the Q
service.

GENERATE LIST (REPORT): Creates
list for the OWS service.

GENERATE GRAPH: Creates a graph 1
the parameter of the OWS service.

S

ea

U)

er

of

et
Lite

1%

WS

or

Table 5 Steps to create the product
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2.4 Functions and their estimated frequency of
use

Based on the three use cases described above ltbeirig list of required GIS
functions is compiled. They are grouped accordingilinson (2003, Lexicon pp. 255-
276). In order to evaluate the importance of tHéeint functions, a rough estimation
of the frequency of use, based on expert judgenieast,been carried out. The system
functions are grouped into the following two categs:

Basic system capabilities

Data manipulation and analysis functions

2.4.1.1 Basic system capabilities

The basic system capabilities are needed to get idéd a geographic information
system (GIS), store it, manage it and output it.
Function Browse Report Explore
Data input
Load WMC file X X
Meta-information WMC file X X
Exchange WMC file (Teamwork) X X
Storing maintaining and outputting data
Serialize WMC file for later use (Store) X X
Edit and display (on output)
Visibility
Display X X
Hide X X
Add / remove layer
Add layer
Add predefined layer X X
Add user defined layer X
Remove layer X X
Order layer X X
Symbolize
Predefined X X
User defined
Annotate highlight X
Plot X X
Browse
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Move XXX XXX XXX
Function Browse Report Explore
Identify XX XX XX
Suppress X X
Create list (report) XX XX

Frequency of use:

Table 6 Basic system capabilities

X...rarely, xx...often, xxx...very ofte

2.4.1.2 Data manipulation and analysis functions

These functions are used to manipulate data ifGilgein preparation for analysis, and

to generate new data and information through arsafysd modelling.

Function Browse Report Explore

Query

Spatial query XX XX

Attribute query XX XX

Combined query X X
Generating features, views, and graphs

Generate buffer X X

Generate graph XX XX
Manipulate features

Classify attributes XX XX

Clip X X

Scale change XXX XXX XXX
Projection change X
Address location

Address geocode X X X
Measurement

Measure length X X X
Spatial analysis

Graphical overplot XXX XXX XXX

Frequency of use:

Table 7 Data manipulation and analysis functions

X...rarely, xx...often, xxx...very ofte



3 Theoretical review

According to the author’'s approach the next stepgoisexamine the required GIS
functions which were identified in the previouspst®©ne after the other is reviewed in
detail regarding their coverage by the “Web Map €rvhDocuments” specification.

The level of detail of the review depends on theneded frequency of use of the
respective GIS function (Table 7, p. 29).

3.1 Specification overview

Basically, the specification addresses only WMSvises. “This specification is
relevant to clients of the OGC Web Map Servicg[..Humblet (2003 pp. 9)
The WMS 1.1.1 specification (Beaujardiere, 200)psuts as an optional feature the
“Styled Layer Descriptor Implementation Specificati (SLD). Besides its capability
for user-defined map styling, a SLD enabled WMYeeis able to integrate other OGC
“Open Web Service”s (OWS) like “Web Feature Seegt (WFS) and / or “Web
Coverage Services” (WCS). They run either inditkee same server as “integrated
server” or on a different machine as “componenves&r(Lalonde 2002, pp. 6). With
this mechanism it is possible to integrate WFS @S as well. The “Web Map
Context Document” specification describes two défé document types:
“ViewContextCollection” and
“ViewContext” documents.

3.1.1 ViewContextCollection document

A “ViewContextCollection” document stores links tme or more “ViewContext”
documents. It is used to handle multiple views ($tndling multiple views” p. 39 for
further details).

3.1.2 ViewContext document

The “ViewContext” document stores all relevant mmf@tion which is needed for
displaying and interacting with a certain view (t®x). It contains e.g. the displayed
extent, the layers and their styles, whether or thety can be queried. It can be
compared with a project file of a traditional Gi&ftsvare.
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3.2 Basic system capabilities

3.2.1 Data input

3.2.1.1 Load WMC file (deserialize)

Load is the process of retrieving information gbexsistent (stored / saved) document.
It is necessary to be able to load a “ViewContextttl or “ViewContextCollection”
document from either the file system or an “UnifoRasource Locator” (URL). After
loading, the document has to be parsed for fudlhemated processing.

3.2.1.2 Meta-information of a WMC file

Meta-information is basically “data about data”. dims to“[...] provide a clear
procedure for the description of digital geospati@tasets so that users will be able to
locate geographic data, to determine whether thiada a holding will be of use to
them, and how to access the datBanko (2005)
The review of meta-information describes sepaydtet two different document types:
“ViewContextCollection” and
“ViewContext” documents.

3.2.1.2.1 “ViewContextCollection” specific meta-information

content:ViewContextCollection Typ

tViewContextReler enc:
ViewComextCollection :—}-—EE]—{ ViewComextPeleence a—[-.n- = e e
context:ComtextiURL Typ
1= —
oy e S )

Figure 8 “ViewContextCollection” XML schema overview

The “ViewContextCollection” contains one ore moreViewContextReferences”.
Each of them is identified with a uniqued® attribute. The schema attributes are
skipped for better readability in all following &igure displayed XML schemas. The
“Title” is a human readable description for tH@nfineResourcé referenced in the
“ContextURL", which stores the URL of the respective “ViewCexit' document.
Unfortunately, additional meta-information tags flascribing the collection as a whole
are not available. E.g. it is not possible to sfyeai contact person or an abstract or
further meta-information for the ViewContextCollect.
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<?xml version="1.0" encoding="UTF-8"?>
<ViewContextCollection xmIns="http://www.opengistfentext" version="1.0.0">
<ViewContextReference version="1.0.0" il="My&ation">
<Title3WebMapContextDocument</Title>
<ContextURL>

<OnlineResource
xlink:href5"http://127.0.0.1:8084egreewms/debug/wmc/RemoteWFS_Statek.xml"/>

</ContextURL>
</ViewContextReference>
...|all other “ViewContextReference” eleménts ...
</ViewContextCollection>

Figure 9 “ViewContextCollection“ document fragmentexample

3.2.1.2.2 “ViewContext” specific meta-information

| context:ViewContextType

|

ViewContext E}I{_'"_ =

Figure 10 “ViewContext” XML schema overview

According to Humblet (2003) a “ViewContext” docuntaa divided in a General’
section which represents information relevant to the whakew (context) and kyer
specific part, which is only relevant for a specific layer. Dte this fact meta-
information is available on the following differeletvels:

General meta-information and

layer specific meta-information
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3.2.1.2.2.1 General meta-information

----------

i BoundingBox

|

|

|

|

|

|

|

| Bl
R Co T R

|

|

|

|

|

|

|

|

e —

E | context:URLType
:L' " E_*E S;Z_FIFI'{IDHIJRI. _.-|-._ = _DnlineF‘.esu:-u rce

[ViewContert B
|

|

|

|

_____________

Figure 11 “ViewContext” XML schema: General meta-irformation elements

Each ‘ViewContext’ has a unique identifier which is specified by tleguired fd”
attribute. ‘General’ identifies the section where the whole contexvant information

is stored. This element is required. The optionafirfdow” specifies the width and
height of the “ViewContext” in pixels. The requiréBoundingBox’ is specified as
defined in the WMS 1.1.1 specification (Humblet,03D and contains the spatial
reference system $RS’) and the extentnfinx, miny, maxx, maxy) of the displayed
view in map units. Each ViewContext should haveuaan readable title Title”).
This may be used to display a map title. Keywortdsud allow to search within the
document (KeyWordList”, “KeyWord”). It is questionable if users should provide
keywords, which will only work if the input is stdardised. The tendency in most
businesses is to index the whole document and ubesaurus in combination with
ontologies to perform a full text search. This Isogpossible, because XML documents
like the ViewContext are simple text documents. Tptional ‘Abstract” element
describes the content of the context document s &metimes the logo of an
institution or project has to be included. In tbése, the optionalLbgoUrl” element is
used. An external resource can be referenced Wwihoptional DescriptionURL”
element. This can be used to provide extensiverdeatation and explanations.
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Figure 12 “ViewContext” XML schema: “Contactinforma tion” element

The optional Contactinformation” represents the same information as specified in
WMS 1.1.1 and / or in the WMS 1.3.0 specificatidNith this information it is possible
to communicate with the person who has createdegy@ective view context.

Proprietary extensions of GIS-software providers arade inside theExtensior
element.

<ViewContext version="1.0.0" id"U105%1">
<General>
<Window width="400" heightf"200"/>

<BoundingBox SRSE"EPSG:4326" mink="-0008ihy="7-0.00%" maxx={'0.005"

maxy="0.005"/>
<Title3UniGIS MSc 2003 master thésis</Title
<KeywordList>

<Keywordp>Master thekis</Keyword>
<Keyword>U1051</Keyword>
</KeywordList>
<Abstract>

| Master thesis MSc UniGIS MSc 2003. Tiésv context document stores the examples|used
| within the master thesis.

</Abstract>
<LogoURL formats"image/gif" widthf"126" hgfit="{80" >

<OnlineResource xlink:type="simple"
xlink:href"http://127.0.0. D84/deegreewms/images/myLogd.gif"/>

</LogoURL>
<DescriptionURL>
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<OnlineResource xlink:type="simple"
xlink:href="http://127.0.0.1:8084/description/Deigtion.htm|"/>
</DescriptionURL>
<ContactInformation>
<ContactPersonPrimary>
<ContactPersgn>Michael Hadrbpleoai@ctPerson>
<ContactOrganizatidn>Agehcy</Cottaganization>
</ContactPersonPrimary>
<ContactPosition/>
<ContactAddress>

<Addres$>Elmsstreet 13</Address>
<CitypVienrja</City>
<StateOrProvinde>Viefina</State Ovitie>
<PostCodg>0815<PostCode>
<Country>Austfia</Country>
</ContactAddress>
<ContactVoiceTelephorje>0B15</Contactédelephone>
<C0ntactFacsimiIeTeIeph0915</CdﬁmsimiIeTelephone>
<ContactElectronicMailAddre$s>test@tesli</ContactElectronicMailAddress>
</ContactInformation>
</General>
...| The rest of the viewCotext docunent ...
</ViewContext>

Figure 13 example “ViewContext “ document fragment General meta-information

The main gap of the general meta-information is ths only allowed to provide one
“DescriptionURL”, “Logo” etc.

3.2.1.2.2.2 Layer-specific Meta-information

Every layer can reference a different data soufberefore, it is necessary to specify
the service (Server’ element) from which the layer is retrieved. Tiesdone by the
“Servicg attribute which contains theService and “Version” attributes. They
determine the type (OGC:WMS, OGC:WFS or OGC:WCS)tlé service. The
“OnlineResourcé points to the physical address where the senmvios.
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Figure 14 “ViewContext* XML schema: Layer specific meta-information elements

Each layer needs a unique id which is derived fthen"GetCapabilities” request and is
stored inside the requiredName’ element. The requiredTitle” is once more the
human readable label of the layer. A textual desiom of the layer can be provided
with the optional Abstract” element. Also optional is theDataURL” element which
contains a link to an online resource where infdromeabout the layer can be found. An
optional ‘MetadataURL” element contains a link to anOhlineResourcé, where
additional descriptive layer specific meta-inforroat can be found. The optional
“SRS' element should store a list of supported spagtdrence systems (SRS) for this
layer. A map can only be displayed in those SR$ d@ha supported by all displayed
layers of a view context. According to the speaifion each layer has one or more SRS.
A closer look at the specifications XML schema sham error. It can store only one
SRS. All possible map image output formats areunhetl under the FormatList”
element. At least oneFormat” has to be provided. The formats are expressdatdn
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same way as in the WMS 1.1.1 specification. Thev@adbrmat is marked by setting the
“current” attribute to “true”. Each layer can be visualised multiple ways. This
different styles (Style”) are stored in theStyleList” element (see “Symbolize” p. 42
for further details). At least one “Style” has te jprovided per layer.

<ViewContext version="1.0.0" id=""
<General>
..] see Figure 13 example “ViewContegtbcument fragment : General meta-informdtion ...
</General>
<LayerList>
<Layer>

<Server service="OGC:WMS" versioh="1®

<OnlineResource xlink:type="simple"
xlink:href"http://127.0108084/deegreewms/wnjs?"/>

</Server>

<Name>testlayer</Name>
<TitlepTest layer</Title>
<Abstract>

| Master thesis MSc UniGIS MSc 200Bis view context document stores the exanples
used within the master thesis.

</Abstract>
<MetadataURL>

<OnlineResource xlink:type="simple"
xlink:href£"http://12701:8084/deegreewms/wnhs?"/>

</MetadataURL>
<DataURL>

<OnlineResource xlink:type="simple"
xlink:href£"http://12701:8084/deegreewms/wms?"/>

</DataURL>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format curren{="tjud">image)/gifstmat>
<Format>image/jpeg</Format>
</FormatList>
<StyleList>
<Style currentE"true">
<Name>defgult </Name>
<TitlepDefault Style for Tesiyef</Title>
</Style>
.1 The other Style’s for thisyled ...
</StyleList>
</Layer>
[ The other Laydrs ...
</LayerList>
</ViewContext>

Figure 15 Example “FormatList” element
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The main limitation of the WMC specification is thiere is no possibility to store
information about the layer attribute names anc dgbes (geometry [raster / vector,
point, polyline, polygon], character, double, irgegetc.). This causes troubles if an
analysis has to be performed (e.g. queries, cieagdns, etc.).

3.2.1.3 Exchange WMC file (Teamwork)

The tendency of specialisation in our society lesered the development of domain
experts in narrow niches. Therefore, it is necgssarcooperate within and across
institutional borders. Information exchange andrisigais crucial. With the WMC
(ViewContextCollection and ViewContext) this can &ehieved. One possibility is to
exchange a WMC *“traditionally” as file. The otheayvis to share the information in
almost “real time” between more than one persamkimd of “GIS conference”. In both
cases it is necessary to annotate, highlight amdheent (Annotate / Highlight p. 46)
specific features (anomalies) to discuss them eitilaterally or within an extended
team.

3.2.1.3.1 Traditional information exchange

Traditional workflow Synchronized workflow
Expert team
A are referenang
the sam e web map
Web map context document
cortext document 1

Expent 1

Expert1 ‘

=

Each web map

cortext document
Web map Is unique
N —
context document 2
—— —

Web map
context document n

Expentn Expentn

Expen 2
Expen 2

Figure 16 Synchronize ViewContext

As mentioned above, the traditional way is to exgm a WMC
(ViewContextCollection, ViewContext) document ag.filOnce received the document
is loaded into the WMC compliant software and psseel further. Afterwards, the
result is serialised (stored) and sent to the aggert and so on (see left side of Figure
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16). Due to the fact that a “ViewContextCollectiords well as a “ViewContext”
document, are XML files they can be stored on aoyage medium or be e-mailed as
attachment. To do so it is necessary to be ablea (p. 31) and save (p. 39) a web
map context document. The different experts inlgemment and change the WMC
document sequentially one after the other.

3.2.1.3.2 Synchronised — information sharing (“GIS
conference”)

Traditionally, each user works with his own uniqi@cument (see left side of Figure
16). The innovation of “real time information shagf is that the same WMC is shared
simultaneously between multiple users (see rigihe sif Figure 16). The difference in
this case is that everybody uses the same “Web Gtagiext Document”. If anybody

makes a change it is visible to all users thatestizg same WMC document.

3.2.2 Data storage, data maintenance, and data
output

3.2.2.1 Serializing WMC files for later use (Store)

In order to reuse or share a WMC it is stored &ised). This has to happen in a way
that works independently of the file system and hetwork protocols. This lies outside
the specification but is essential for the dailykvo

3.2.2.2 Edit and display (on output)

According to Tomlinson (2003) these functions aeeded to create effective map
products. A variety of editing, layout, symbolisatiand plotting functions are therefore
required.

3.2.2.2.1 Handling multiple views

Generally an expert needs multiple views duringviisk. An interactive map product
usually contains multiple views. At least the detaap view, with which the user
interacts and an overview map is needed (Figuréeti/iside).
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Figure 17 Multiple view examples: interactive mapreport

Let’s look in more detail at a report example (Fegd7, right side). The expert needs
for his report three specific maps (view contex#s),overview of the region and two
detailed maps with lists about the groundwater &®adif interest. Therefore, three view
context documents have to be generated.

To store multiple ViewContexts the “ViewContextGuation” document is used. The
elements of the ViewContextCollection document haiveady been discussed (see p.
31 for further information). Online referencing wkews fosters the reuse and avoids
duplication of work. Despite the advantage of retisis approach introduces an
additional problem. The respective ViewContextaterenced viaUniform Resource
Locator” (URL). This implicates it has to be accbksbnline. The access to detailed -
in some cases sensitive — information, which mayeh# be restricted, causes
additional security issues.

3.2.2.2.2 Visibility

Layers can be either displayed or hidden. The WNitgibchange is reversible. The
“hidden” property of the respective layer has tesbeeither to “true” or “false”.

/ViewContext/LayerList/Layer[Namd:‘The name of thgeql’]/@hidden

Figure 18 XPath expression: “hidden” attribute

The XPath (XML Path Language) is a query languageXML documents. It is used
by the author to show the respective element amattribute.

3.2.2.2.2.1 Display layer
To display the layer the hidden property is séfdtse”.

<Layer queryable="true” hiddenfF"false">
... |content of the layer ...
</Layer>

Figure 19 Example “ViewContext” fragment: display layer
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3.2.2.2.2.2 Hide layer
To hide the layer the hidden property is set ta€tr

<Layer queryable="true” hiddene">
... lcontent of the laygr ...
</Layer>

Figure 20 Example “ViewContext” fragment: hide laye

3.2.2.2.3 Add / Remove layer

With these functions the number of available layara “ViewContext” document is
changed.

3.2.2.2.3.1 Add layer

<LayerList> <LayerList>
<Layer A> <Layer A>
<Layer B> <Layer B>
</LayerList>
</LayerList>

Figure 21 Example: Add layer

To add a layer means to insert a new record irgdlthyerList” element. The therefore
necessary meta-information is retrieved from tlspoase of an OWS “GetCapabilities”
request. The position in the “LayerList” where tHeayer” element is inserted

determines the display position in the map (seeat@e layer order” p. 42).

3.2.2.2.3.2 Remove layer

<LayerList> <LayerList>
<Layer A> <Layer A>
IRemove layer B | <Layer C>
<Layer C> </LayerList>
</LayerList>

Figure 22 Example: Remove layer

This function simply deletes the “layer” elementrpanently from the “LayerList”. If
the layer should only be hidden, the hidden attebs used instead (see Hide layer p.
41).
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3.2.2.2.4 Change layer order

Display order
Layer order

Bottom
First layer

LayerList

Top

Last layer

Figure 23 Layer visualizing order

The position of a “Layer” inside the “LayerList” eshent determines its display
position. According to the “Web Map Context Docuntsdrspecification this follows a
bottom to top approach (Humblet p. 14). The ordehe layers can be simply changed
by changing the position of a layer relative to diieer ones.

E.g. If a layer is positioned after the last oneg(ife 21 Example: Adtayen) it will be
displayed on top position of the map.

3.2.2.3 Symbolize

Tomlinson (2003) understands symbolisation as tloegss of selecting and using a
variety of symbols to represent features as priotgdut as well as on the display.

(LayerType E]_(_..._)_:_,_r P Skl

______________

------------

Figure 24 “ViewContext” XML schema fragment: “StyleList” and “Style” elements

Each layer can be visualised in many different wayss is done with one or more
“Style” elements.

3.2.2.3.1 Active style

NiewContext/LayerList/Layer[Namme']/l%lyst/Style[@currente']

Figure 25 XPath expression: active style for "citdBasicPolygons" layer

Only one style per layer can be active at once. ddteve style is determined by the
“current” attribute. If the attribute is “true” thatyle is active.
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3.2.2.3.2 Predefined symbolisation

(styleType B3 FH

Figure 26 “ViewContext” XML schema fragment: Predefined symbolisation

A predefined symbolisation is a symbolisation (@adll “Style” in the WMS
specification) which is defined on the WMS servEne user selects the style with the
“Name”. Every “Web Mapping Service” has to proviaideast one default style.

/ViewContext/LayerList/Layer[Name="'The layer nan@tyleList/Style[@current="true'//Name

Figure 27 XPath expression: predefined style of "¢e:BasicPolygons" layer

<Style current="trde">

<Name?PrBasicPolygons</Name>
<TitlexBasic polygons</Title>

</Style>

Figure 28 Example “ViewContext” fragment: predefined style

3.2.2.3.3 User defined symbolisation

Sometimes it is necessary to define a new symhlisatyle. This style can be either
referenced online or be defined inline the “View@ot” document. It can be
symbolised with a “Styled Layer Descriptor” (SLD)abled WMS server (Beaujardiere
2001 WMS, Lalonde 2002 SLD).

3.2.2.3.3.1 Online referenced resource

(styleType Ej—(—fia—]_:_l—!

| context:SLDType

Figure 29 XML schema: User defined online resourceymbolisation
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NiewContext/LayerList/Layer[/Namee’]X&List/Ster[@current=’true']/SLD/OnIineRe
source

Figure 30 XPath expression: User defined online resirce symbolisation

<Style current="true">
<SLD>

<OnlineResource xlink:type="simple"
xlink:href="http://127.0.0.1:8080/deegreewms/BasigBons.slfi"/>
</SLD>

</Style>

Figure 31 example “ViewContext” fragment: User deiihed online referenced SLD file

The referenced online resource, which is a “Styés@r descriptor file”, can be reused
from multiple users and for different purposesslpossible to provide repositories of
different styles for e.g. reporting obligations iael accessible in the internet. If a style
is changed the symbolisation is automatically upddbr all users and purposes at
once.

3.2.2.3.3.2 Inline definition

(et B ~{Fiams

b-iTTitle

OnlineResource |

—
ol £ 2 -| StyledLayerDescriptor |

-[ FeatureType Style ]

Figure 32 XML schema: User defined inline symbolis#on

The inline declaration of a user-defined style \aoa user specific style definition,
which can be exchanged with the “ViewContext” doemt This kind of style
declaration is independent of online accessible Sil&s. According to the SLD
specification the user-defined style can be suleahito an SLD enabled WMS service
with the help of the “SLD_BODY” element (et al Lalde 2002, pp. 8-9). This can lead
to troubles, if the size of the HTTP GET requestemds the limit of the browser’s
buffer. The other possibility is to use an HTTP HOf@quest where the size is
principally unlimited. Unfortunately, the syntax ¢fie POST request has not been
specified within the WMS specification (Beajardi@@02, p. 12) yet.
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3.2.2.3.3.2.1 Inline defined “StyledLayerDescriptor”

In this case the StyledLayerDescriptor is declanéde in the ViewContext document.

/VieWContext/LayerList/Layer[/Namee’]g&List/Ster[@current:’true’]/SLD/SterdLa)
erDescriptor

Figure 33 XPath expression: User defined inline sybolisation with “SLD”

<Style current="true">
<SLD>
<sld:StyledLayerDescriptor version="1.0.0" >
... lhe conteft ...
</sld:StyledLayerDescriptor>
</SLD>
</Style>

Figure 34 Example “ViewContext” fragment: User defned inline “SLD”

ski:OnlineResource

=

—L‘ skl ayerFeatur eConstraints

Figure 35 “SLD” XML schema fragement: Remote OWS sever

With the inline as well as with the online referedc"StyledLayerDescriptor” it is
possible to use a remote OWS (OGC Web service)lemdlveb Mapping Service”
(integrated and component server) server to viseaiWFS or WCS service in a map.
This is crucial, because it allows to add a WFSGS\service (component server) on-
the-fly. Furthermore, a WFS service allows the gatien of lists (p. 55) and graphs (p.
59).
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3.2.2.3.3.2.2 Inlinde defined “FeatureTypeStyle”

The “FeatureTypeStyle” is a fragment of a corrediDSfile declared inline a
ViewContext document.

/ViewContext/LayerList/Layer[/Namee’]#BiList/Ster[@current:’true’]/SLD/FeatureTy
peStyle

Figure 36 XPath expression: User defined inline sybolisation with “FeatureTypeStyle”

<Style current="true*>
<SLD>
<sld:FeatureTypeStyle>
..[the contdnt ...
</sld:FeatureTypeStyle>
</SLD>
</Style>

Figure 37 “ViewContext” document fragment: User defned inline FeatureTypeStyle

3.2.2.3.4 Annotate / Highlight

“Imagery analysts, and other users of imagery araps) often need to summarize the
essential content of an image, point out featufemterest, or express similarities or
differences between images. Likewise, GIS spdsiaditen need to highlight spatial
patterns, label certain features, or otherwise “tkamp” a map. Any of these activities
creates and communicates a valuable piece of irdbom: an image or map
annotation.” (Evans 2001, p. 2)
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Figure 38 Annotation workflow

An empty layer is added. It references the layerclishould be annotated. This new
layer contains the annotation entries which are inddf inline in its
“StyledLayerDescriptor”. Further annotation may &dded interactively. The whole
functionality of a SLD file can be used, which makepossible to highlight features,
add comments, sketches and last but not least grafite new annotated layer is
displayed above the layer it references.

3.2.2.4 Plot

Sophisticated maps displayed only on a computezesciare useless if you cannot
output them on paper. This is usually done in a deéined scale, paper format and
output quality. Therefore, it is necessary to defimow large a pixel on the output
device will be (printer or plotter).

3.2.2.4.1 Plot a given extent in a specified output qualityc
scale

The common workflow is to define the scale whicked®ines the size of the hardcopy

output map on the paper. The required map sizexil 5 derived by multiplying the

output map width and height with the output quality the last step the image is

displayed with the help of a “Cascading Style Sh@eES) which allows specifying the
exact width and height.
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Real world \ 2
£ \ 5 | Hardcopy \ : &
= Map Scale 0 map uality > Image
S | [map units] = [DPI] / 2 [pixel]
2 o [cm] =)
/2
width 10m 1:100 width 10cm 300 dpi width 1181pixel

Figure 39 Steps to plot a given extent (bounding b in a specific scale

Real Map distance  Map distance Map width / height
distance
dist mapDist:E inchMapDig = dpi inchMapDist * dpi
10C | mapDist
0.025¢
[m] [m] [inch] [dpi] [pixel]
10 0.10 3.94 300 1181
5 0.05 1.97 300 591
Figure 40 Calculation required for producing scaledmap on paper
<img src=1The getMap requést” style="width:10cmgiat:5cm;"/>

Figure 41 “img” element on website

Geographic coordinate systems (angular unit degreese to be converted into
projected coordinate system (linear unit meter§)reethis process can take place.

3.2.2.4.2 Plot a given map width and height on the paper in a
specified output quality and scale

In this case the extent is scaled according tespeeified width and height. The centre
remains unchanged. The output quality once morerahties the needed pixel width
and height of the output map. In this case thewutpdth and height are fixed and the
extent (bounding box) is changed accordingly.

3.2.2.5 Browse

3.2.2.5.1 Convert

User interaction happens with the screen e.g. siee clicks with the mouse on a pixel
on the screen and wants to identify a feature. dibeg, it is necessary to be able to
convert from screen units (pixel) into map units.
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Figure 42 “ViewContext” XML schema fragment: “BoundingBox” and “Window” element

o~
Screen coordinate centre 5
o e
[SRS] ]>'< .
'y bBX E X £
bBwidth wWidth V7 E
maxy ® miny = 0 X [pixel]
= £
o o
() = [(})
< Boundin T :
@ g T Window
box
bBY, wY
miny ® maxy = wHeight &

minx \ maxx [SRS] Y [pixel]

Map coordinate centre
Figure 43 BoundingBox versus Window element

Note by the authors: It has to be kept in mindt tha coordinate centre is different
between the screen and the map (Figure 43).

/ViewContext/General/Window

Figure 44 XPath expression: “Window” element

The “Window” element contains the width and heightpixel (“width” and “height”
attribute) of the map displayed on the screen.

/ViewContext/General/BoundingBox

Figure 45 XPath expression: “BoundingBox” element
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The “BoundingBox” element contains the extent (mimriny, maxx and maxx
attributes) of the displayed bounding box and tipeatial reference system (SRS
attribute) which determines the map units.

3.2.2.5.1.1 Convert pixel distance into to map units

This function is required for moving the boundingxldx pixel in x and dy pixel iny
direction.

bDx = w The distance in map units in x direction.
bWidtr

bDy = dyW—Helght The distance in map units in y direction.
bHeight

Figure 46 Formula: convert dx, dy from pixel into mapunits

3.2.2.5.1.2 Convert pixel coordinates into map units

This function converts the position of a point be screen from pixel into map units. It
is required to measure distances on the screen.

bBX = minx+wX” bWI,dth The x coordinate in map units.
wWidtt

bBY = maxy- wY’ wt The y coordinate in map units.
wHeight

Figure 47 Formula: convert point from pixel into map units

3.2.2.5.1.3 Convert BoundingBox to map units

The same formula as above is used for getting nmmry, maxx, and maxy values.
This function is required for zooming in with a givrectangle.

3.2.2.5.2 Move

The move functions allow to change the displaye@ regtent (bounding box) of a
“ViewContext”. The width and height of the boundibgx remains unchanged. All
“move” use cases are based on the same functioichveldds a dx value to the minx
and maxx attribute and / or a dy value to miny amdxy attribute of the
“BoundingBox” element. In case dx and dy are giirepixel (screen units) their values
have to be converted into map units before the npoeeess starts.

50



---------

-+ KeywordList

-+ Abstract '

(GeneralType E]—(—--— = '

‘-4 LoaoURL [

Figure 48 “ViewContext” XML schema fragment: requir ed elements for move function

/ViewContext/General/BoundingBox

Figure 49 XPath expression: “BoundingBox” element

3.2.2.5.2.1 Move dx, dy

dx Moves the visible map extent dx map
b units westwards and dy map units
northwards.
minx = minx + dx
I dy maxx = maxx + dx
miny = miny + dy
Figure 50 Move dx, dy maxy = maxy + dy

3.2.2.5.2.2 Move from point to point (pan)

Moves the visible map extent along a line

to point
: ‘ dy from a given starting point to a given
endpoint.

from dx dx = toPointX — fromPointX
point dy = toPointY — fromPointY
Move dx, dy

Figure 51 Move from point to point (pan)

3.2.2.5.2.3 Move to point (centre at)

This function recentres the displayed extent. tny a special case of moving from a
starting towards an endpoint. In this case thdistapoint is the centre of the present
extent.
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center

Move from point to point

Figure 52 Move to point (centre at)

3.2.2.5.3 Identify

Identify is the function which provides interactianth the map content. Therefore, all
the required input parameters of a WMS “GetMap’uexyi (Beaujardiere 2002, Table 9
p. 40) are necessary. Additionally, the positiorafx y coordinate in pixel) where the
information is requested has to be provided (Bedigee, 2002).

oo B (- - Conaiai

nMtex

—| LayerList ['11]-{--- I: Layer I;

Figure 53 “ViewContext” XML schema: Required elemernts for map interaction

The “Window” element contains the width and heighthe map on the screen in pixel,
the “BoundingBox” the map extent and spatial rafeeesystem and the “Layer” the
necessary information to access and use the lageri¢e URI, format, style).
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The layers which are queryable (interactable) aaeked with the “queryable” attribute
which is set to “true”.

<Layer queryablee“ hidden="false”>

... the layer contept ...

</Layer>

Figure 54 "ViewContext” document fragment: queryable attribute

Top

Line - 5 . a "_,..-"'-' Fagerd
—_—
'\-_-'-_--.-"'_'.: | 2z
Potygon ‘\ _—g}
Mouse ponter = -—"_,.--:_F . Pohpgon
Frodicem

Figure 55 Identify a feature

To identify a feature in the map, the user posgitite mouse pointer on the feature and
clicks on the mouse button. It is the task of thivgare to determine the features whose
attribute information will be shown. The best waydo so is to reorder the queryable
and visible Layers. On top are the points, followsdthe polyline and finally at the
bottom by the polygon layers. Unfortunately, dwethe fact the “ViewContext”
document is not able to store the geometric featype in its meta-information
properties (p. 35) this approach is not possible dnly alternative is to query all layers
with the “queryable” attribute set to true. Thehieical requirement to perform the
identify operation is a “GetFeaturelnfo” enabled \§Meb server.

/ViewContext/LayerList/Layer[@queryablue']

Figure 56 XPath expression: Get all query able lays

3.2.2.6 Suppress

According to Tomlinson (2003) this function removeatures from the working space.
They are omitted in the subsequent manipulation aralysis processes. The “Styled
Layer Descriptor” (SLD) specification allows witthe “LayerFeatureConstraints”

element to define which features are retrieved feomayer. This is also important to

minimize the amount of data that has to be transfiee.g. from a remote WFS server to
a WFS enabled WMS server. The technical prereguisit suppress is a SLD enabled
“Integrated” or “Component” WMS server (p. 30).
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—|:sld:mme I

StyledLayerDescriptor E]_@E].. --;'_sId:LaychealureConslrmnls

sld:NamedLayer [-] == !

.....

0.=

et = = 1a3icName §
-'._l-_’. L

0.=

—| sld:UserLayer —m— .

_sId:LayerFealureConslrmnls

Figure 57 "SLD” XML schema fragment: “LayerfeatureC onstraints” element

IViewContext/LayerList/Layer[/NameE'The _layer ndriStyleList/Style[/Name=| The style

’]/SLD/sId:Sterd LayerDescriptor/sld:NamedLdgkt:-Feature TypeContraints

Figure 58 Xpath expression: “FeatureTypeContraints”in “NamedLayer”

o

/ViewContext/LayerList/Layer[/[Namer'The_layer ngri8tyleList/Style/SLD/sld:StyledLayerDescri
tor/sld:UserLayer/sld:FeatureTypeContraints

Figure 59 XPath expression: “FeatureTypeContraints”in “UserLayer”

The “FeatureTypeContraints” element allows suppngsévhich is basically a query)
for a predefined “NamedLayer” provided by a WMSvsse as well as for a user

defined “UserLayer”.
- sidFeatur e Typellame :

rrrrrrrrrrrr

Figure 60 "StyledLayerDescriptor” XML schema: LayerFeatureConstraints element

The element allows to restrict the features byvemifilter and / or extent. This cannot
only be used for suppressing features, furthermoian be used to store user defined
queries. See “Query” chapter (pp. 56) for furthetads. All additional queries are
added with the “ogc:And” filter.
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3.2.2.7 Create list (report)

This function creates information products (IPthe form of lists and / or reports. The
current WMC specification is limited to WMS servéceln order to create such an IP it
is additionally necessary to access the layer aSQ®vice (e.g. WFS or WCS).

FeatureTypeConstraint =k == g

Ts:GetFeature Type

- f:,ogc:l*mpeltylhme "

e e 'F"

(=€EH,

Figure 61 “SLD” / “WFS” XML schema fragement: Construct WFS request

WFS WFS Transform i
LI‘I'!'F'T:“ - GetFeature ‘reponse -+ XSL .l;st 'rr;d .
Constraints request XML (GML) Stylesheet -

Figure 62 Steps to generate a list / report

The target server and service type (either WFS @SWWcan be derived from the
RemoteOWS element (see page 35). The “GetFeatepiest is composed of the
“FeatureTypeName” and the given “ogc:Filter” (Query. 56). The response is a XML
file in the “Geographic Markup Language” (GML) foam As every XML file, it can be
easily processed and further transformed with axtéBsible Stylesheet Language”
(XSL) style sheet into the format of the user’sicko

<LayerFeatureConstraints>
<FeatureTypeConstraint>

<FeatureTypeNamle>topp:sthtes</Feature TymeNa

<ogc:Filter>
<ogc:PropertylsLike wildCard="*">
<ogc:PropertyName>topp:STATE_NAM&ge: PropertyName>
<ogc:Literal>T*</ogc:Literal>
</ogc:PropertylsLike>
</ogc:Filter>
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</FeatureTypeConstraint>
</LayerFeatureConstraints>

Figure 63 Example:"LayerFeatureConstraints”

3.3 Data manipulation and analysis functions

3.3.1 Query

According to Tomlinson (2003) querying is the prexef selecting a subset of a dataset
based on questions about their spatial and / obuaiitve characteristics. The resulting
subset can be used for reporting, further studgnatysis.

spatialOps comparisonOps
; ;
o B ropervietneen B
| PropertytsEqualTo [) tot [
ot { PropertyisGreater Than B N
Crosses | PropertylsGreater ThanOr EqualTo 4]

‘l PropertylsLessThan Ea

1 PropertylsLessThantEqualTo $

PropertylsLike [+

| PropertylsiiotequalTo [

Propertylsiiull

oL

- (%]
& —] B
° B & 3 hll B 13
i s = L@

Figure 64 Available filter operators according OGCFilter encoding specification

The Figure 64 above shows filtering operators aefim the OGC “Filter” specification
(Vretanos 2001, pp. 9-19). The filters are dividet spatial, comparison and logical
operators.

- <y sldFeatureTypellame :

LayerFeatus eConstr aints E]—[—-*]E)—Lweauﬂmt:mmm [—?—(::E} .
1.®

Figure 65 “StyledLayerDescriuptor” XML schema: query place
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The query is inserted under the “LayerFeatureTyps@aints” element. This works
only with a SLD enabled “integrated” and or “compati WMS server (p. 30). The
result can be displayed as map as well as ligbdrtaf the layer is available as OWS
service.

3.3.1.1 Spatial query (Spatial operators)

Spatial query is the process of selecting a subisat dataset with the help of spatial
criteria. The most common queries are possible thth available spatial operators
(Figure 64). They are described in greater detailthe “Simple feature for SQL
specification Version 1.1” (Beddoe 1999, pp. 2).

<ogc:Filter>
<ogc:BBOX>
<ogc:PropertyName>/Europe/Border</ogc:Prigpame>
<gml:Box>
... [The geometiy ..
</gml:Box>
</ogc:BBOX>
</ogc:Filter>

Figure 66 Example: spatial query

In this case all features are selected, that at@mitihe given bounding box.

3.3.1.2 Attribute query (Comparison operators)

An attribute query filters by comparing attributalives of features. The most common
queries are possible with the in the filter speaifion available comparison operators
(Figure 64).

<ogc:Filter>
<ogc:PropertylsBetween>
<ogc:PropertyName>The property name</ogmeityName>
<ogc:LowerBoundary>
<ogc:Literal>The vallie</ogc:Literal>
</ogc:LowerBoundary>
<ogc:UpperBoundary>
<ogc:Literal> The vallie </ogc:Literal>
</ogc:UpperBoundary>
</ogc:PropertylsBetween>
</ogc:Filter>

Figure 67 Example: attribute query
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3.3.1.3 Combination (Logical operators)

The possibility to combine the query type with ki operators (“And”, “Or”, “Not”)
in a user defined way offers very advanced quepgldities.

<ogc:Filter>
<ogc:And>
<ogc:Or>
</ogc:Or>
</ogc:And>
</ogc:Filter>

Figure 68 Example: combined query

In this example A and either B or C must be true.
3.3.2 Generating features, views, and graphs

3.3.2.1 Generate huffer

According to Tomlinson (2003), the buffer functialows generating zones around
points, lines and / or polygon features It allowentifying features that are within
(DWithin) or outside (Beyond) such a zone.

— e — e — — — e — s — — —

T

= Distance

Figure 69 DWithin and Beyond element

<ogc:Filter>
<ogc:DWithin>
<ogc:Pr0pertyNam}s>The property nbme</ogxpé’rrtyName>
<gml:Point>
... [The geometly ...
</gml:Point>
<ogc:Distance units="http://www.umodict.ctimm. html#meters'{>The value</ogc:Distance>
</ogc:DWithin>
</ogc:Filter>

Figure 70 Example: buffer
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3.3.2.2 Generate graph

This function provides the ability to generate apir from attribute data. A graph may
display two or more attributes (e.g. pie chartpyowh chart, network chart, etc.).

k
oy
\\

N NG N AN
\\\r . . .,
WEFS Y Querv/ > List /;,»Grapl?/

Figure 71 Steps to generate a graph

This capability is not covered by the specificati®ut it is possible to generate the
graphs from the list output in spreadsheet softwame / or develop a special
component. The prerequisite is once more thatayperlis either available as WFS for
vector datasets, or WCS service for raster datasets

3.3.3 Manipulating features

3.3.3.1 Classify attributes

It is very easy to classify (group) similar feasugccording to their attributes into user
defined classes with the help of a “Styled Layes®#mptor” (SLD).

<Rule>
<ogc:Filter>
</ogc:Filter>
<PointSymbolizer>
... [The symbolizér ...
</PointSymbolizer>
</Rule>

Figure 72 Example: classify attributes with SLD fik

For each defined class a rule is created. Each cotgains filter criteria (usually

comparing operators e.g. “ogc:PropertylsBetweeAll) features that comply with this

filter are visualised according to the given synd®il All operators explained in the
guery chapter (p. 56) can be used here. The wHdlecapabilities can be applied. This
allows to use even rather complex compound symdslidt is important to keep in

mind, that if an operator is valid in multiple relethe feature is symbolised for all
matching rules. In these cases the technical guéesite is a SLD enabled WMS server
that allows user defined symbolisation.
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3.3.3.2 Clip

According to Tomlinson (2003) clipping allows toteact features from a defined area
from the data source.

E.g. extract all sampling sites within the county Boundary.

The mechanism is the same as with query (p. 56)sapgress (p. 53). In this case the
respective filter is the geometry of the county Afva filter has already been defined in
the “LayerFeatureConstraints” element, the spatpdrator is added with the logical

“ogc:And” operator. Once more a SLD enabled WM& uired.

3.3.3.3 Scale change

Changing the scale means to change the size irhwhe features are displayed. This
action can only be done on the computer. An ouikeata hardcopy has only one scale
which cannot be changed (Tomlinson, 2003). If tkatie or the bounding box - to

which should be scaled - is given in pixel theifluegs have to be converted into map
units before the scaling process can begin.

-+ Window °
1 T

i BoundingBox J

“Title

-4 KeywordList [

Figure 73 “ViewContext” XML schema: required input for scale change

/ViewContext/General/BoundingBox

Figure 74 XPath expression: BoundingBox element

Scaling is the process that changes the
extent (bounding box) of the displayed
BoundingBox view context.

The output width and height on the
display or on paper remains unchanged.

My {SRS)

miny |[SRS)

~irx [SRE raxx | SRS

Figure 75 BoundingBox element

60



3.3.3.3.1 Scale width, height

This function leaves the centre unchanged. Thehnadd height of the bounding box is
scaled and therefore its minx, miny, maxx and matkybutes are changed.
_ centrex- newwidth

¥ e % newminx =
[map units| g g 2
new maxy o pew i . . centrey - newheight
_ o newminy =
wm_h < = 2
: £ .
£ s | centrex + newwidth
i L& cenirey| £ | ¢ newmaxx =
F 2 % o9 | o 2
< 2 E = .
. AE—— _ centrey + newheight
width/2 | width/2 i newmaxy = 2
new miny & ! .
nesw width f 2 new width § 2

*[map units]

Figure 76 Scale width, height

3.3.3.3.2 Scale factor (zoom in and zoom out)

width x fator Once more the centre remains unchanged
s width and the width and height is multiplied
,‘_f = Conibr y with the given factor. If the factor is
£ 8 f' below one the user zooms in. If it is
2 E - greater than one the user zooms out.

new width= factor” width

Figure 77 Scale to factor (zoom in and zoom oy height= factor” height

t
ou The next step is to scale width, height

3.3.3.3.3 Scale centre, factor

width x facter In this case the new centre and a factor are
5 defined. It is a combined function.
o . . .
e ,hew centre y First the bounding box is moved to the
E X N move to point new centre (“move to point” function).
2 £ Afterwards the “scale factor” function
(%]
3 e coney is invoked.
= =
e o
' e+
width 8 =

Figure 78 scale centre, factor
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3.3.3.3.4 Scale bounding box

Each point of the bounding box is given a
new value. This function is invoked if the
user scales to a user defined rectangle.

/ / rew meny
many . minx = new minx

new bounding box

MCY T MY
M My

miny = new minx
P — L
miny maxx = new maxx

maxy = new maxy

minx
maxs

Figure 79 Scale to bounding box

3.3.3.3.5 Scale to exact scale

According to the SLD specification (Lalonde p. 27¢ pixel size of the video display is
unknown. Therefore, it is assumed that the “stashgatel rendering” size is 0.28mm. It
Is not possible to provide an exact scale on amownvk display unit. In principle the
same approach as for plotting in a given scaleccbalapplied here (p. 47).

3.3.3.4 Projection change

If the projection is changed the spatial referemsgstem property (SRS) of the
“BoundingBox” element is set to the new value.

/ViewContext/General/BoundingBox/ @ SRS

Figure 80 XPath expression: “SRS” element

The spatial reference system can be changed ®@IC OWS which are used in this
view context, support this system.

/ViewContext/LayerList/Layer[/SRS|=’the SRS attribudf the BoundingBox eIemént’]/Name

Figure 81 XPath expression: layer that support thgjiven SRS

The XPath expression returns all layers of the draist” that support the respective
SRS system. Unfortunately, the specification of XML schema has an error. It allows
only to store one spatial reference system (p. 35).
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3.3.4 Address locations

3.3.4.1 Address geocode (search)

According to Tomlinson (2003), the address geochdetion allows adding point
locations derived from address information to a méipe author has extended this
definition with a search for features capabilityneTprerequisite to do this is a SLD
enabled “Internal” or “Component” WMS server thapeses the layer additionally as
WEFS service.

Map

WFS query ~ Position -~ Buffer ~BBox - SLD  GetMap -

Figure 82 Address geocode workflow with a WFS sereg

The first step is to query the WFS service for fisture. All filter capabilities can be
applied (attributive, spatial and logical opera}oiihe response contains the bounding
box of the geometry. If it is a point that has xteat, a generic approach is needed. A
buffer has to be added around the feature (e.gn)lORdditionally, it is necessary to
visually identify the feature. It has to be higthigd with a “Styled Layer Descriptor”
file (Annotate / Highlight p. 46). The WMS “GetMapequest with the “buffered”
bounding box and the user defined “Styled Layerddp#or” is performed. The result is
a map zoomed in towards the highlighted geocodailife.

3.3.5 Measurement

3.3.5.1 Measure length

This function allows to measure the length of @.lifihis is usually done by interactive
user input on the screen. The input is retrievegixels and has to be converted into
map units (See “Convert” chapter p. 48 for moraiet

y With converted point coordinates the distance Ggilye
< 2y2 be calculated. It has to be kept in mind, thajgmtons
& are not always equidistant. So in these casesnitbea

only a rough estimation.

x2,y2

X distance=\/(x2- x1)? +(y2- y1)?

Figure 83 Measure distance

In the case of a polyline this approach is repefiedach line segement.
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3.3.6 Spatial Analysis

3.3.6.1 Graphic overplot

Graphic overplot superimposes one layer on anotime: It shows the intersection
between the datasets. It is commonly used to getsaal impression about the
topological relationship of datasets.

: comext:ViewContextType

General

| comtext:LayerListiype

§ =:="

Each layer is separately requested as image frelWlIS server. Beginning with the
first layer (= bottom) (p. 42) all layers are viised according to their current active
styles and formats. It is important that the laydsackground is transparent, because
otherwise it is not possible to overlay them.

ViewContext [TI}{—H-— ]

Figure 84 ViewContext XML schema: Layer element
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4 Implementation

After the theoretical review the next step of théhar's approach is to implement the as
required identified functionality. The OGC usua#lpecifies its services in a written
documentation of the functionality and with “Extdsle Markup Language” (XML)
schemas. Depending on the topic the specificatioag change frequently. In most
cases one specification references and reuses spkeifications. This applies for the
“Web Map Context Documents” specification, too. Tinglementation starts with a
review of the WMC XML schema and continues with @rerview of the author’s
implementation approach. The technology used ig shbwn in principle, because it
goes beyond the scope of the thesis, which ainevaltiating the specification and is
not primarily a software development project.

4.1 Review of WMC XML schema

Web map context document WMCD 1.0.0

Legend Styled layer descriptor
g — SLD Version 1.0.0

OGC Xml schema .
) Geographic markup language
GML Version2.1.2

W3C Xml schema
Filter
Version 1.0.0

> Xlink
W3C Version 1.0.0

Figure 85 “Web Map Context Documents” referenced XM. schemas

The WMC XML schema references the “Styled Layer digsor” (SLD) schema,
which indirectly references the “Geographic Marlugmguage” (GML) and the “Filter”
schema. Additionally, the “World Wide Web Consomtiti(W3C) “Xlink” schema is
also referenced.
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4.2 Implementation overview

Due to the fact that specifications change oftenatithor used a flexible mechanism to
map a XML schema into the Java programming language

Parse XML schema Generate Code Java API
(Target)
Xerxes Template Engine
Xml Schema Parser_’ L Eetd ’ (Velocity)
J J
\
Web map { |, Interface _Interface
» Context document | template file Java files
©
£ Styled Layer ﬁ)_), Class . Implementation
< Descriptor s template file Java files
o G hic Mark
- eo?_::gl::gea up} % Reader . Reader
= = template file Java file
pad .
Filter
4 Wiriter . Wiriter
template file " Java file
—- Xlink

Figure 86 XML schema mapping workflow

The implementation parses the “Web Map Context Dumnts” XML schema
(“context.xsd” and “collection.xsd”) and all of iteferenced XML schemas. The result

o

Template -
m

ﬁ H
Figure 87 Template engine (Naccarato 2004)

This data model is mapped with the help of the O¢él/” template engine into a target
(Figure 87).

is a data model.

Data
Model

T

=
-
=
q§
L

o

Templates

The resulting “target” is a “Web Map
Context Documents” application
programming interface (API) that allows
reading, writing and constructing
“ViewContext” and

WMC Interfaces

WMC API
Writer
Reader

WMC Implementation
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Figure 88 WMC API (Target)

WMC Utilities
WMS request
Visibility Util
LayerUtil
StyleUtil

WMC API

Figure 89 Utility classes

Tags
GetMap
DisplayLayer
HideLayer
AddLayer

WMC Utilities

WMC API

Figure 90 Tags

“ViewContextCollection” documents
(Interfaces pp. 130).

Commonly needed functions like move,
scale, order, list, display, hide, add,
remove, symbolise, generate WMS and
WEFS requests, etc. are developed based
on the WMC Java API. These “Utility”
classes interact with OWS services and
change the values in the “ViewContext”
and / or “ViewContextCollection”
document if necessary (Utility classes pp.
151).

According to the state of the art of system
architecture (Alur et al. 2003) the business
logic is separated from the view. The
author used for this “Java Server Pages
Tags”. Technical details about this
technology go beyond the scope of the
thesis and can be found on the following
website:http://java.sun.com/jsp

Basically, tags foster the reuse of code
and avoid scripting inside web pages.
Consequently, tags for the needed
functionality were developed by the
author.

As shown in the following concrete example (Fig@deand Figure 92) the use of tags
significantly improves the readability and maintbility of web programming. A
detailed description of the developed tags carobad in the Appendix (pp. 139).
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<%
net.opengis.contextViewContext = viewContext
(net.opengis.context.ViewContext)gagetext.findAttribute(“viewContext”);

com.hadrbolec.ogc.context.dto.MapDTO map
=com.hadrbolec.ogc.context.renderdeefactory.renderMap(viewContext);

StringBuffer sb = new StringBuffer(“<div style="pitisn:relative;width:");
sb.append((map.window.width+6)).append(“px;”);
sh.append(“height:")append((map.window.height+@pend(“px;”);
sb.append(“border-style:outset;border-width:3px);>"
for (int i=0:i<map.getimages().size();i++) {
sb.append(“ <img style="position:absolute;tqxeft:0px" src=\"");
sb.append(((com.hadrbolec.ogc.context.dto.Iimage.getimages().get(i)).getURI()).append(“\");
sb.append(* width=\"").append(map.getWindowgx\idth()").append(“\"");
sb.append(* height=\"").append(map.getWindogd)Height()").append(“\"");
sb.append(“/>\n");
}
sb.append(“</div>\n");
out.printin(sb.toString());
%>

Figure 91 WMS “GetMap” request: with utility classes in a jsp page.

<context:GetMap viewContext="The ViewContext"/>

Figure 92 WMS “GetMap” request: with tag file in a jsp page.

4.3 Outcome

The result is an easy to use “Tag library” thatiide to perform the necessary GIS
functionality identified in the “Establishment oéquirements” chapter (pp. 19). It is
used for the the following practical review.
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5 Practical review

5.1 Test setup

ViewContext test case 1 I
ViewContext test case 2

WebMapContext -
API ViewContext test case 3 |

ViewContext test case n

OGC WMS 1.1.1 OGC WFS 1.0.0
Reference implementation <:::> Reference implementation
(Deegree) (Geoserver)

Figure 93 Proof of concept setup

The required functions are assessed with test calsiet are set up in “ViewContext”
documents (see Appendix “ViewContext documents” @b5). The relevant
“ViewContext” document is parsed with the author'®VebMap Context”
implementation (Implementation p. 65). The funcsi@me tested against the OGC WMS
1.1.1 reference implementation (“Deegree” softwalrerase that a remote WFS server
is needed the OGC WFS reference implementationgq8eever” project) is used. The
applied datasets are delivered with the referemgeementations of the Deegree WMS
and the Geoserver WFS.

5.2 Basic system capabillities

5.2.1 Data input

5.2.1.1 Load WMC file (deserialize)

This test starts with loading and parsing of a W@ontext” file. It does not matter
whether the file is retrieved from the local filgstem or from a “Uniform Resource
Locator” (URL). The same approach works with a ‘W@ontextCollection” document
as well. The resulting maps are displayed in Fig@&e
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<%@page contentType="text/html" pageEncoding="UT%38
<% @taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Load debug file</title></head>
<body>
<h2>Load debug file</h2>

<h3>Load ViewContext document from a file3#
<context:ViewContext
file="{D:/SoftwareDevelopment/WebMapProofOf@ept/web/debug/wmc/WMS_cite WMC.¥ml"

<context:GetMap viewContext="${viewCert}"/>
</context:ViewContext>

\Y

<h3>Load ViewContext document from an UR3#

<context:ViewContext
url=['http://127.0.0.1:8084/deegreewrabiag/wmc/WMS_cite WMC.xrhl">
<context:GetMap viewContext="${viewCert}"/>

</context:ViewContext>

</body>
</html>

Figure 94 Jsp file: Load.jsp

Load ViewContext document from a file Load ViewContext docunent from an URL

<

Figure 95 Browser output: Load.jsp

5.2.1.2 Meta-information & Exchange / Teamwork

These topics are discussed and examples are simogatdil in the theoretic review of
the specification (pp. 31).
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5.2.2 Storing, maintaining, and outputting data

5.2.2.1 Save WMC file (serialize /store) for later usage

During this test the |[“WMS_cite. WMC.xml” view contexdocument (Appendix:

ViewContext documents pp. 155) is saved. The fda be saved into the local file
system with the “ViewContextWriter” tag (pp. 139)o assess if this step was done
accurately, the serialised file"D:/TestViewContertl'is loaded and subsequently

displayed. The expected output is the same mapraged from the URL.

<%@page contentType="text/html" pageEncoding="UTR48
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Load debug file</title></head>
<body>
<h2>Load debug file</h2>
<h3>Load ViewContext document from an URL3#

<context:ViewContext
url="http://127.0.0.1:8084/deegwms/debug/wmc/WMS_cite. WMC.{ml">

<context:GetMap viewContext="${viewCert}"/>

<context:ViewContextWriter file"D:/TegewContext.xml" viewContext="${viewContext}"/>

</context:ViewContext>
<h3>Load serialized ViewContext from fileggm</h3>

<context:ViewContext filet"D:/TestViewContexm|">
<context:GetMap viewContext="${viewCert}"/>
</context:ViewContext>

</body>
</html>

Figure 96 Example: Write “ViewContext” document into file system

@% BACKUP (D:) - Microsoft Internet Explorer

Datei  Bearbeiten  Ansicht  Favoriten  Extras 7 i
O Zuriick ~ > ? 7 ) Suchen = Ordner '
Adresse [<e Dy v a Wechselnzu  Links >
Ordner x Mame Griife _Tvp Gedn
(&1 Deskiop | 2] TestviewContext.xml 18KB  ¥ML-Dokumenk 02.02,
() Eigene Dateien e e o g T 01,02,
= 1§ Arbeitsplatz ([ mse_code_01_30_2005.2ip 103,331 KB ZIP-komprimierter O... 30,01,
e g 3%%-Diskette (A1) ]Jmsc_cude_ﬂl _23_2005.zip 100.059 KE  ZIP-komprimierter O... 23.01.
# <e® Lokaler Datentrager (C:) |£ Imsc_code_01_16_2005.zip 95,068 KB ZIP-komprimierter O.., 16,01,
SN ACKLP (D:) I's] msc_code_01_15_2005.zip 96.068 KB ZIP-komprimierter O... 15.01. s
= () ArcIs 9.0 M i >
35 Objekre(e) (Freier Speicherplatz: 64,5 GE) 1,16 GB j Arbeitsplatz

Figure 97 Resulting file in file system

This XML file can be reused later on by the expenb saved it. Another possibility is
to mail it to another expert for information excgarand /or teamwork.
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Load ViewContext document from an URL Load serialized ViewContext fromn filestystem

() [y hEiEE] RADRESLES RIS MEE200E

Figure 98 Browser output: Serialize.jsp

5.2.2.2 Edit and display (on output)

5.2.2.3 Handling multiple views

Handling multiple views is nothing else than degliwith multiple “ViewContext”
documents. This process needs the same readingvigtimy mechanism as for the
“ViewContext” document. This is the reason, whisihot evaluated in detail here.

5.2.2.4 Visibility

For the visibility test the[“WMS_cite. WMC.xml” (Agmdix: ViewContext documents

pp. 155) view context document is used. First tlgels fcite:Lakds” and
“cite:NamedPlacgs” are hidden with the help of tHéleLayer” tag (Appendix: Tag
files p. 140). This is achieved by setting thedeid attribute of their “Layer” element to
“true”. The resulting map is displayed. In the nstdp, the layers are displayed with the
“DisplayLayer” tag (Appendix: Tag files p. 140) betting the hidden attribute of their
“Layer” element to “false”. Once more the map ispliayed. The expected output is the
same map as derived from the URL.

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Hide and display layer debug fitake></head>
<body>
<context:ViewContext
url="http://127.0.0.1:8084/deegreewnaesig/wma/WMS_cite WMC.xml|">

<h3>0riginal map</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Hide two layers (cite:NamedPlao#s; Lakes)</h3>

<context:HideLayer layef="cite:LakeséwContext="${viewContext}"/>
<context:HideLayer layer="cite:NamedRi' viewContext="${viewContext}"/>
<context:GetMap viewContext="${viewCert}"/>
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<h3>Display the two layers (cite:Nameaifels, cite:Lakes)</h3>
<context:DisplayLayer layef="cite:Lakes&wContext="${viewContext}"/>
<context:DisplayLayer layer="cite:Naméatfes" viewContext="${viewContext}"/>
<context:GetMap viewContext="${viewCoxie/>

</context:ViewContext>
</body>
</html>

Figure 99 Jsp file: LayerVisibility.jsp

Original map Hide two layers (cite:NamedPlaces, cite:Lakes)

ap
4=

oty i DO SEOR LGGER Wl

Display the two layers (cite:NamedPlaces, cite:Lakes)

) by Mlizheel HADRBICLEC 2006 UNIGE MS:2008

Figure 100 Browser output: LayerVisibility.jsp

5.2.2.5 Add layer

The test is combinded with Annotation / highliglgtisee page 80 for more details.

5.2.2.6 Remove layer

Once more a view context document is usdd (“WM® 8MC.xm|” Appendix:
ViewContext documents pp. 155). In this test cabe fcite:Lakes” and the
“cite:NamedPlacgs” layers are completely removetfthe “LayerList” element with
the “RemoveLayer” tag (Appendix: Tag files pp. 13Bhe expected output is a map
without both layers.

<%@page contentType="text/html" pageEncoding="UT%8
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>

<head><title>Remove layer debug file</title>edl>

<body>
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<context:ViewContext
url="http://127.0.0.1:8084/deegrers/debug/wm¢/WMS_cite WMC.xmnl">

<h3>0riginal map</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Remove "cite:lakes" and "cite:Naagdces" layer</h3>

<context:RemoveLayer layerNanfe="cité@s' viewContext="${viewContext}"/>
<context:RemoveLayer layerName="citeriédPlacds" viewContext="${viewContext}"/>
<context:GetMap viewContext="${viewCert}"/>

</context:ViewContext>
</body>
</html>

Figure 101 Jsp file: Remove.jsp

Original map Remove "cite:lakes' and "cite:Namedaplaces' laye

qp

(i) vy Mliciizc FADRECILISC 2006 UMIGE MSc2008

Figure 102 Browser output: Remove.jsp

5.2.2.7 Order layer

For this test the|“WMS_cite. WMC.ximl” (Appendix: Wi€Context documents pp. 155)
view context document is used again. The ordehefldyers can be simply changed by
rearranging the “Layer” elements in the “LayerListin this case the layer
“cite:NamedPlacés” is moved to the last position aif layer elements in the
“LayerList” (bottom of the list) with the “OrderLa&y” tag (Appendix: Tag files pp.
142). This has the effect that this layer is digpthon top position in the map.

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Order layer debug file</title><daue
<body>
<h2>Order layer debug file</h2>

<h3>0Original layer order </h3>
<context:ViewContext
url="http://127.0.0.1:8084/deegreesttebug/wm¢/WMS_cite WMC.xml">
<context:GetMap viewContext="${viewCert}"/>

<h3>Move "cite:NamedPlaces" top</h3>
<context:OrderLayer layerName="cite:NaiRlacgs" actionp"
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viewContext="${viewContext}"/>
<context:GetMap viewContext="${viewCert}"/>

</context:ViewContext>
</body>
</html>

Figure 103 Jsp file: LayerOrder.jsp

Original layer order Move "cite:NamedPlaces' top
<[> <P
| =1 |t
() lay itz HADREIOLES 2006 UNIGIS MEE2008 (i) oy lichiel IHADREOLEC 2006 UNIGIE MEc200E

Figure 104 Browser output: LayerOrder.jsp

5.2.2.8 Symbolize

For this scenario thg “Style.xml” view context fiee used. Symbolisation can be done
in different ways. First, a predefined style is dis@Vith the “StyleLayer” tag
(Appendix: Tag files pp. 143) the predefined st{default:cite:BasicPolygons* of the

layer ‘|cite:BasicPolygoms” is selected. The resats solid filled grey polygons which
are the same as originally defined in the “Deegreefb map server reference
implementation. In the next step the user-defingchb®lisation possibilities are
assessed. Therefore, an online accessible SLDBisicPolygons.sld” is referenced
with the “AddStyle” tag (Appendix: Tag files pp43). The next steps are adding a
“Styled Layer Descriptor” defined inline. Finallgn inline defined “FeatureTypeStyle”
is added. As expected black, green and red outlipelygons are subsequently
displayed.

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

<ViewContext xmlns="http://www.opengis.net/contexthins:sld="http://www.opengis.net/sld"
xmins:xlink="http://www.w3.0rg/1999/xlink" xmins:axgF"http://www.opengis.net/ogc"
version="1.0.0" id="U1051_Style">

<General>
<Window width="400" height="200"/>
<BoundingBox SRS="EPSG:4326" minx="-10" guit+10" maxx="10" maxy="10"/>
</General>
<LayerList>
<Layer queryable="true" hidden="false">
<Server service="OGC:WMS" version="1"%.
<OnlineResource xlink:type="simpidihk:href="http://127.0.0.1:8084/deegreewms/wnis?'
</Server>
<Name>cite:BasicPolygdpns</Name>
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<Title>BASIC Polygons</Title>
<SRS>EPSG:4326</SRS>
<FormatList>

<Format current="true">image/qgifefmat>
</FormatList>
<StyleList>

<Style current="true">
<Name>default:cite:BasicPolygefName>
<Title>default:cite:BasicPolyge/Title>
</Style>

</StyleList>
</Layer>
</LayerList>
</ViewContext>

Figure 105 ViewContext file: Style.xml

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

<StyledLayerDescriptor version="String" xmIns="htfpww.opengis.net/sld"
xmins:gml="http://www.opengis.net/gml" xmins:ogctfin//www.opengis.net/ogc"
xmins:xlink="http://www.w3.0rg/1999/xlink" xmlIns:xs"http://www.w3.0rg/2001/XMLSchema-
instance">

<NamedLayer>
<Name>cite:BasicPolygons</Name>
<UserStyle>
<Name>default:cite:BasicPolygons</Name>
<Title>Userdefined</Title>
<FeatureTypeStyle>
<Name>default:cite:BasicPolygonsatiie>
<Rule>
<Name>cite:BasicPolygons</Name>
<PolygonSymbolizer>
<Geometry>
<ogc:PropertyName>GEQMyc:PropertyName>
</Geometry>
<Stroke>
<CssParameter nameeksl>#000000</CssParameter>
<CssParameter nameskstiwidth">3</CssParameter>
</Stroke>
</PolygonSymbolizer>
</Rule>
</FeatureTypeStyle>
</UserStyle>
</NamedLayer>
</StyledLayerDescriptor>

Figure 106 Online referenced SLD file: BasicPolygmisid




<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Symbolize debug file</title></head
<body>
<h2>User defined symbolise debug file</h2>
<context:ViewContext url=" http://localhc&®84/deegreewms/debug/stj/le/Style jxml">

<h3>Predefined style</h3>

<context:StyleLayer layerName="cite:B®plygons" styleNames"default:cite:BasicPolydons
viewContext="${viewContext}"/>

<context:GetMap viewContext="${viewCoxifg/>

<h3>User defined online resource</h3>
<context:AddStyle layerName="cite:B&sitygons" viewContext="${viewContext}">

<Style>
<SLD>
<Name>online:styledLayeDgstorFile:cite:BasicPolygohs</Name>
<Title>Online basic polygstyle</Title>
<OnlineResource xlink:typsimple"
xlink:href="http://12¥.0.1:8084/deegreewms/BasicPolygons.sld"/>
</SLD>
</Style>

</context:AddStyle>
<context:GetMap viewContext="${viewCert}"/>

<h3>User defined inline "StyledLayerbegtor" resource</h3>
<context:AddStyle layerName="cite:B&sitygons" viewContext="${viewContext}">

<Style>
<SLD>
<Name>inline:styledLayeDesaiptite:BasicPolygons</Name>
<Title>Inline SLD basic polygstyle</Title>
<sld:StyledLayerDescriptor vers"1.0.0">
<sld:NamedLayer>
<sld:Name>cite:BasioRuns</sld:Name>
<sld:UserStyle>
<sld:Name>defauleBasicPolygons</sld:Name>
<sld:Title>Userdedd</sld:Title>
<sld:FeatureTypdSty
<sld:Name>ddfaite:BasicPolygons</sld:Name>
<sld:Rule>
<sld:Nam@&eBasicPolygons</sld:Name>
<sld:Poly@@ymbolizer>
<sld@Beetry>
<ogropertyName>GEOM</ogc:PropertyName>
</sl&z@netry>
<sldite>
&sIssParameter name="stroke">#00FF00</sld:CssP&Bame
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&TssParameter name="stroke-width">5</sld:CssPasme
</slttrike>
</sld:Patygsymbolizer>
</sld:Rule>
</sld:Feature TypgdSt
</sld:UserStyle>
</sld:NamedLayer>
</sld:StyledLayerDescriptor>

</SLD>
</Style>

</context:AddStyle>

<context:GetMap viewContext="${viewCert}"/>

<h3>User defined inline "FeatureTypé&Styesource</h3>

<context:AddStyle layerName="cite:B&%itygons" viewContext="${viewContext}">

<Style>
<SLD>
<Name>inline:featureTypeStyieBasicPolygons</Name>
<Title>inline feature type stydasic polygon style</Title>
<sld:FeatureTypeStyle>
<sld:Name>default:cite:Bdlygons</sld:Name>
<sld:Rule>
<sld:Name>cite:BasioRuns</sld:Name>
<sld:PolygonSymbolizer>
<sld:Geometry>
<ogc:Propertyhe>GEOM</ogc:PropertyName>
</sld:Geometry>
<sld:Stroke>
<sld:CssParaameame="stroke">#FF0000</sld:CssParameter>
<sld:CssParaneiame="stroke-width">7</sld:CssParameter>
</sld:Stroke>
</sld:PolygonSymbolizer
</sld:Rule>
</sld:FeatureTypeStyle>
</SLD>
</Style>

</context:AddStyle>
<context:GetMap viewContext="${viewCert}"/>
</context:ViewContext>
</body>
</html>

Figure 107 Jsp: UserDefinedSymbolisation.jsp
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<div style="position:relative;width:406px;height:@0x;border-style:outset;border-width:3px">
<img style="position:absolute;top:0px;left:0px"
src="http://127.0.0.1:8084/deegreewms/wms?SERVICES&VERSION=1.1.1&REQUEST=GetM
ap&BBox=-10.0%2C-
10.0%2C10.0%2C10.0&SRS=EPSG%3A4326&FORMAT=image%&rgdth=400&height=200&
TRANSPARENT=true&LAYERS=cite%3ABasicPolygdns&STYLESefault%3Acite%3ABasicPpl

lygons&" width="400" width="200"/>

</div>

Figure 108 HTML fragment: predefined symbolisation

<img style="position:absolute;top:0px;left:0px"
src="http://127.0.0.1:8084/deegreewms/wms?SERVICES&VERSION=1.1.1&REQUEST=GetM
ap&BBox=-10.0%2C-
10.0%2C10.0%2C10.0&SRS=EPSG%3A4326&FORMAT=image%&mgdth=400&height=200&
TRANSPARENT=true&SLD=http%3A%2F%2F127.0.0.1%3A8082Bdeegreewms%2FBasicPdlyg
ons.sld&" width="400" width="200"/>

Figure 109 HTML output fragment: Online accesssable&SLD

If a user-defined style is submitted with a HTTPTGEquest it has to be encoded and
provided as SLD_BODY key value pair (et. al Lalongie 7-9). This operation is
carried out with the help of the author’s utilittagses. Unfortunately, the length of the
browsers cache is limited. The result is that imsaases only a request fragment (=
invalid request) is submitted to the WMS server. dliernative would be to submit a
HTTP POST request. However, according to Beaujeed2002, p. 13)[...] requests
using HTTP POST have not yet been defined for i bdsb Map Service”.

<img style="position:absolute;top:0px;left:0px"
src="http://127.0.0.1:8084/deegreewms/wms?SERVICHS&VERSION=1.1.1&REQUEST=GetM
ap&BBox=-10.0%2C-
10.0%2C10.0%2C10.0&SRS=EPSG%3A4326&FORMAT=image%&rgdth=400&height=200&
TRANSPARENT=true&

SLD_BODY=%3C%3Fxml+version%3D%221.0%22+%3F%3E%3EStyayerDescriptor+xmins%
3D%22http%3A%2F%2Fwww.opengis.net%2Fsld%22+xmins&8%3D%22http%3A%2F%2 Fww
w.opengis.net%2Fsld%22+xmlIns%3A0gc%3D%22http%3A%2F¥ww.opengis.net%2Fogc%22+
xmIns%3Agmli%3D%22http%3A%2F%2Fwww.opengis.net%2PgaR+xmins%3Axlink%3D%22ht
tp%3A%2F%2Fwww.w3.0rg%2F1999%2Fxlink%22+version%37%%.0.0%22%3E%3Csld%3ANa
medLayer%3E%3Csld%3AName%3Ecite%3ABasicPolygons%3e%3AName%3E%3Csld%3
AUserStyle%3E%3Csld%3AName%3Edefault%3Acite%3ABRslggons%3C%2Fsld%3AName %y
E%3Csld%3ATitle%3EUserdefined%3C%2Fsld%3ATitle% 3E34[81%3AFeature TypeStyle%3E%
Csld%3AName%3Edefault%3Acite%3ABasicPolygons%3CU%e2h8 AName%3E%3Csld%3ARule
%3E%3Csld%3AName%3Ecite%3ABasicPolygons%3C%2FsldBiEBAe % 3E%3Csld%3APolygon
Symbolizer%3E%3Csld%3AGeometry%3E%3Cogc%3APropartyblo3EGEOM%3C%2Fogc%3
PropertyName%3E%3C%2Fsld%3AGeometry%3E%3Csld%3KkSUBE%3Csld%3ACssParameter
+name%3D%22stroke%22%3E%2300FF00%3C%2Fsld%3ACssR®03E%3Csld%3ACssPara
meter+name%3D%?22stroke-
width%22%3E5%3C%2Fsld%3ACssParameter%3E%3C%2Fs|®18Re%3E%3C%2FsId%3APA|
ygonSymbolizer%3E%3C%2Fsld%3ARule%3E%3C%2Fsld%3AkedypeStyle%3E%3C%2Fsld
%3AUserStyle%3E%3C%2Fsld%3ANamedLayer%3E%3C%2F@tagerDescriptor%3E&

U

Pd

" width="400" width="200"/>

Figure 110 Html output fragment: StyledLayerDescrigor
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<img style="position:absolute;top:0px;left:0px"
src="http://127.0.0.1:8084/deegreewms/wms?SERVICES&VERSION=1.1.1&REQUEST=GetM
ap&BBox=-10.0%2C-
10.09%2C10.0%2C10.0&SRS=EPSG%3A4326&FORMAT=image%&igdth=400&height=200&
TRANSPARENT=true&

SLD_BODY=%3C%3Fxml+version%3D%221.0%22+%3F%3E%3GsilyayerDescriptor+xmins%
3D%22http%3A%2F%2Fwww.opengis.net%2Fsld%22+xmins&%8%3D%22http%3A%2F%2Fww
w.opengis.net%2Fsld%22+xmins%3A0gc%3D%22http%3A%2Fkww.opengis.net%2Fogc%22+4
xmins%3AgmI%3D%22http%3A%2F%2Fwww.opengis.net%2PgaR+xmins%3AxIink%3D%22ht
tp%3A%2F%2Fwww.w3.0rg%2F1999%2Fxlink%22+version%31%.0.0%22%3E%3Csld%3AN4
medLayer%3E%3Csld%3AName%3Ecite%3ABasicPolygons %3 %3AName%3E%3Csld%3
AUserStyle%3E%3Csld%3AFeature TypeStyle%3E%3Csld%@ABlb3Edefault%3Acite%3ABasiq
Polygons%3C%2Fsld%3AName%3E%3Csld%3ARule%3E%3Cski¥aBne%3Ecite%3ABasicPoly
gons%3C%2Fsld%3AName%3E%3Csld%3APolygonSymboliz&263Csld%3AGeometry%3E%3)
Cogc%3APropertyName%3EGEOM%3C%2Fogc%3APropertyNaBte%3C%2Fsld%3AGeometry
%3E%3Csld%3AStroke%3E%3Csld%3ACssParameter+name%a2B¥6ke%22%3E%23FF00009
3C%2Fsld%3ACssParameter%3E%3Csld%3ACssParametee¥haDdo22stroke-
width%22%3E7%3C%2Fsld%3ACssParameter%3E%3C%2Fs|@8Re %3E%3C%2FsId%3AP9
ygonSymbolizer%3E%3C%2Fsld%3ARule%3E%3C%2Fsld%3AKFedypeStyle%3E%3C%2Fsld
%3AUserStyle%3E%3C%2Fsld%3ANamedLayer%3E%3C%2FdtggerDescriptor%3E&

1

" width="400" width="200"/>

Figure 111 Html output fragment: FeatureTypeStyle

Predefined style User deflined online recource
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Figure 112 Browser output: UserDefinedSymbolisationsp

5.2.2.8.1 Annotation / highlighting

During this test scenario the “WMS_cite. WMC.kml’ew context document is used
again (Appendix: ViewContext documents pp. 155)e Frew layer t,

which contains the annotation “my comment” and hgittis the “Gooselsland”,
added with the “AddLayer” tag (Appendix: Tag filepp. 141) to the layer list.
references the “cite:NamedPldces” layer.
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<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Add layer debug file</title></head
<body>
<context:ViewContext
url="http://127.0.0.1:8084/deegressidebug/wm¢/WMS_cite WMC.xpnl">
<h3>0Original layer</h3>
<context:GetMap viewContext="${viewCert}">
<context:DisplayMap map="${map}"/>
</context:GetMap>
<h3>Add an annotation layer that comts@m highlights</h3>
<context:AddLayer viewContext="${viewext}">

<Layer queryable="true" hidden=58f&l xmIns="http://www.opengis.net/context"
xmins:sld="http://www.opengist/sld" xmIns:xlink="http://www.w3.0rg/1999/xlink"
xmins:ogc="http://www.opengist/ogc">
<Server service="OGC:WMS" versiohA".1">
<OnlineResource xlink:type="gplel'
xlink:href="http://127.0108084/deegreewms/wms?"/>
</Server>
<Namé>MyCommént</Name>
<Title>My comment</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format current="true">imagétgfrormat>
</FormatList>
<StyleList>
<Style current="true">
<SLD>
<StyledLayerDescriptor vers="1.0.0" xmIns="http://www.opengis.net/sld"
xmins:gml="http://www.epgis.net/gml" xmins:ogc="http://www.opengis.netfbg
xmins:xlink="http://www3.0rg/1999/xlink">
<NamedLayer>
<Name>cite:Named®l</Name>
<UserStyle>
<Name>myAnnaiak/Name>
<Title>My mapraotation</Title>
<FeatureTypdSty
<Name>ddfaite:NamedPlaces</Name>
<Rule>
<ogdt&i>
<ogropertylsEqualTo>
<ogc:PropertyName>NAME</ogc:PropertyName>
<ogc:Literal>Goose Island</ogc:Literal>
goPropertylsEqualTo>
</ogittér>
<Polyrgymbolizer>
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<@eetry>
<ogc:PropertyName>GEOM</ogc:PropertyName>
<@netry>

i

<CssParameter name="fill">#FFFFFF</CssParameter>
#Hi=

Ste>

<CssParameter name="stroke">#FF0000</CssParameter>
<CssParameter name="stroke-width">3</CssParameter>
trtske>

</Potygsymbolizer>

<TextBlyolizer>

deiMy personal comment</Label>

<fp

<CssParameter name="font-family">Arial</CssParamet
<CssParameter name="font-family">Sans-Serif</CssRater>
<CssParameter name="font-style">italic</CssPararmret
<CssParameter name="font-size">20</CssParameter>
<CssParameter name="font-color">#000000</CssPdesme

ofit>
dePlacement>
<PointPlacement>
<Displacement>

<DisplacementX>-150</DisplacementX>
<DisplacementY>30</DisplacementY>

</Displacement>
</PointPlacement>
ahelPlacement>
dbta
<Fill>

<CssParameter name="fill">#ffff00</CssParamete
<CssParameter name="fill-opacity">0.8</CssReter>

</Fill>
<ld>
</TeytBbolizer>
</Rule>
</FeatureTypgs&St
</UserStyle>
</NamedLayer>
</StyledLayerDescriptor>
</SLD>
</Style>
</StyleList>
</Layer>

</context:AddLayer>
<context:GetMap viewContext="${viewCert}"/>
</context:ViewContext>
</body>
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</html>

Figure 113 Jsp file: AddLayer.jsp

Original layer Add an annotation layer that comments an highlight
ar a > /£
|| » My personal comment;
() loy Wizl HADRBOLEC 2006 UNIGIS MS:2008 () foy IWlizhziz! HADRECLEC: 2005 UGS MS:2003

Figure 114 Browser output: AddLayer.jsp

5.2.2.9 Plot

The plot test case demonstrates that the followAmyIL fragment is printed out with
10 cm width and 7 cm height.

<img src="temp.qgif” border="1" style="width:10cm:;lnght:7cm;"/>

Figure 115 HTML fragment: Print width and height in exact value

The test was successful.

5.2.2.10 Browse

5.2.2.10.1Move

5.2.2.10.1.1 Move dx, dy

“WMS_cite. WMC.xml” (Appendix: ViewQent documents pp. 155)
view context document is used. During the testvibibble map extent moves 200 pixel
westwards and 100 pixels northwards with the hélihe “Move” tag (Appendix: Tag
files pp. 145). In the next step the map is mdvack to its original position.

Once more the

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Move dx, dy debug file</title><#u>
<body>
<h2>Move dx, dy</h2>
<context:ViewContext
url="http://localhost:8084/deegrees/debug/wm¢/WMS_cite. WMC.xml">

<h3>0riginal map</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Move dx="200" dy="100"</h3>
<context:Move dxE"2p0" dyE"100" viewQent="${viewContext}"/>
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<context:GetMap viewContext="${viewCert}"/>

<h3>Move dx="-200" dy="-100" (=originalap)</h3>
<context:Move dxE"-2p0" dyE"-100" view6text="${viewContext}"/>
<context:GetMap viewContext="${viewCert}"/>

</context:ViewContext>
</body>
</html>

Figure 116 Jsp file: MoveDxDy.jsp

Original map Move dx=""200" dv=""100"

Move dx="-200" dy=""-100" (=original map)

() By il RADEBOLEC 2006 URIGE MWSe200E

Figure 117 Browser output: MoveDxDy.jsp

5.2.2.10.1.2Move from point to point (pan)

Now the fWMS_cite. WMC.xml” (Appendix: ViewContextoduments pp. 155) view
context document is used to move (pan) the vigidg extent from the starting point
(100, 100) to the end point (300, 150) applying thve” tag (Appendix: Tag files
pp. 145). In the next step the extent is moved bad¢ke original map extent.

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Move from point to point debuge#iltitle></head>
<body>
<h2>Move from point to point</h2>
<context:ViewContext
url="http://localhost:8084/deegreesidebug/wm¢/WMS_cite WMC.xml">

<h3>0riginal map</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Move from point x="100" y="100" pwint x="300" y="150"</h3>
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<context:Move fromxX$"100" fromYE"1p08X="800" toY="150"

viewContext="${viewContext}"/>
<context:GetMap viewContext="${viewCert}"/>

<h3>Move from point x="350" y="175" pwint x="150" y="125" (=original map)</h3>

<context:Move fromX£"350" fromYE"1f756X="L50" toY="{125"

viewContext="${viewContext}"/>
<context:GetMap viewContext="${viewCert}"/>

</context:ViewContext>
</body>
</html>

Figure 118 Jsp file: MoveFromPointToPoint.jsp

Original map Move from point x=""100" y="100" to point x=""300"

>

UEIGEIE MEc200E

) By ezl RADRESLES 2008

) By izl HATFE0LET 2006

Move from point x=""350" y="175" to point x=""150"" y=""125"

<P

{53 By Rl RADREICILEC 2X065 VRN RMISE2I00E

Figure 119 Browser output: MoveFromPointToPoint.jsp

5.2.2.10.1.3Move to point (centre at)

Once more the|“WMS_cite. WMC.xml” (Appendix: ViewQent documents pp. 155)
view context document is used. At the beginningviséble map extent is re-centred at

the point (30D 150). As next step it is re-centradk at the original centre poift (100,
). This action is performed with the “Move” tafjppendix: Tag files pp. 139). The

expected result is the original map.

<%@page contentType="text/html" pageEncoding="UT%8
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Move to point debug file</titlexrelad>
<body>
<h2>Move to point</h2>
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<context:ViewContext
url="http://localhost:8084/deegreevisebug/wmc/WMS_cite_ WMC.xml|">

<h3>Original map</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Move the map to point x="300" y="15(h3>
<context:Move toX$'300" toYE"150" viewa@text="${viewContext}"/>
<context:GetMap viewContext="${viewCert}"/>

<h3>Move the map to point x="100" y="§8original map)</h3>
<context:Move toX$'100" toYE"50" view@text="${viewContext}"/>
<context:GetMap viewContext="${viewCoxie/>

</context:ViewContext>
</body>
</html>

Figure 120 Jsp file: MoveToPoint.jsp

Original map Move the map to point x="300"" y=""150"

< b

Move the map to point x=""100"" y="50" (=original map)

1) By Rtz (HACIREIDLET 20005 URIGE RS20

Figure 121 Browser output: MoveToPoint.jsp

5.2.2.10.2dentify

Again, the [WMS cite WMC.xml” view context documens$ used (Appendix:
ViewContext documents pp. 155). This test perfoans‘GetFeaturelnfo” request on
the screen for the “cite:NamedPldces” layer with tGetFeaturelnfo” tag (Appendix:
Tag files pp. 146). The expected result is thetF8aturelnfo” response from the WMS
server for the named place “Ashton”.

86



<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib uri="http://java.sun.com/jspl/jstl/coreefix="c"%>
<% @taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>GetFeaturelnfo debug file</titléhead>
<body>
<h2>GetFeaturelnfo </h2>
<context:ViewContext
url="htpp://127.0.0.1:8084/deegreewms/debug/wmc/Wh@&_WMC.xm|">
<h3>0riginal map</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>GetFeaturelnfo request (x=300, yk§erName="cite:NamedPlaces")</h3>

<context:GetFeaturelnfo x="300" {)=| 718yerName='cite:NamedPla¢es"
viewContext="${viewContext}">

<b>${request}</b>
<c:out value="${response}" escapdxXtrue"/>
</context:GetFeaturelnfo>

</context:ViewContext>
</body>
</html>

Figure 122 Jsp file: WMS GetFeaturelnfo request

http://127.0.0.1:8084/deegreewms/wms?SERVICE=WMS&BEON=1.1.1&LAYERS=cite%3ANam
edPlaces&REQUEST=GetFeaturelnfo&BBox=-0.0050%2C-
0.0050%2C0.0050%2C0.0050&SRS=EPSG%3A4326&FORMATg&pa2Fgif&width=400&height=
200& TRANSPARENT=true&QUERY_LAYERS=cite%3ANamedPla8X=300&Y=75&

Figure 123 WMS GetFeaturelnfo request

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

<ll:FeatureCollection xmIns:gml="http://www.opengist/gml" xmins:I="http://www.lat-lon.de"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-insta'ic

<gml:boundedBy>
<gml:Box srsName="EPSG:4326">
<gml:coordinates>-0.0050,-0.0050 0.Q05M50</gml:coordinates>
</gml:Box>
</gml:boundedBy>
<gml:featureMember>
<ll:NamedPlaces fid="Ashton">
<l:FID>117</lIl:FID>
<I:NAME>Ashton</Il:NAME>
</l:NamedPlaces>
</gml:featureMember>
</ll:FeatureCollection>

Figure 124 WMS GetFeaturelnfo request response

This XML response can easily be further transformegtth a style sheet (Create list
(report) pp. 88).
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5.2.2.11 Suppress

See “Query” (pp. 92) for more details. The samehmatsms are applied in both cases.

5.2.2.12 Create list (report)

For this test the |“ListReport WMC.xml” view contefile is used. It defines an
“‘ogc:Filter” element in the “LayerFeatureConstrainsection. Only features of the

“fopp:statels” layer should be listed and displayel the property

“lopp:STATE_NAME” equals [‘California”. With the hplof the “GetFeature” tag (p.
147) in the “List.jsp” JSP file a WFS request isated from the “ViewContext” file.

The response is displayed and later on transfonwitdd the”List.xsl” XSL stylesheet
into a “Hypertext Markup Language” (HTML) page.

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

<ViewContext xmIns="http://www.opengis.net/contexthins:sld="http://www.opengis.net/sld"
xmlins:xlink="http://www.w3.0rg/1999/xlink" xmlIns:axgr"http://www.opengis.net/ogc"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instaio/ersion="1.0.0" id="U1051_Cite">

<General>
<Window width="400" height="200"/>
<BoundingBox SRS="EPSG:4326" minx="-126'hgw"18" maxx="-66" maxy="57"/>
<Title>Layer order 1</Title>
</General>
<LayerList>
<Layer queryable="true" hidden="false">
<Server service="OGC:WMS" version="1.1.1">
<OnlineResource xlink:type="simple"nkihref="http://127.0.0.1:8084/deegreewms/wms?"/>
</Server>
<Namep> States</Name>
<Title>States</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format current="true">image/gif</Fortma
</FormatList>
<StyleList>
<Style current="true">
<SLD>
<Name>Original</Name>
<sld:StyledLayerDescriptor versithH.0">
<sld:UserLayer>
<sld:RemoteOWS>
<sld:Servide>WFS</skn8ce>

<sld:OnlineResource nsaklink="http://www.w3.0rg/1999/xlink"
xlink:type="singdlxlink:href="|http://127.0.0.1:8084/geoserver/wi?

</sld:RemoteOWS>

<sld:LayerFeatureConstrsint
<sld:FeatureTypeCoristra
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<sld:Feature TypeNafiopp:states</sld:FeatureTypeName>

<ogc:Filter>
<ogc:ProperBgial To>
<ogc:Pragdlame>topp:STATE_NAME</ogc:PropertyName>
<ogc:Litergalifornid</ogc:Literal>
</ogc:PropestgtiualTo>
</ogc:Filter>

</sld:FeatureTypeCoaisit>
</sld:LayerFeature Constisn

<sld:UserStyle>
<sld:Name>topp:statekkName>
<sld:Title>topp:statésid: Title>
<sld:FeatureTypeStyle>
<sld:Rule>
<sld:PolygonSyotizer>
<sld:Georyet
<ogmpertyName>topp:the_geom</ogc:PropertyName>
</sld:Gedmye
<sld:Stroke
<sldsPsrameter name="stroke">#0000FF</sld:CssParameter>
<sldgParameter name="stroke-width">2</sld:CssParameter>
</sld:Stesk
</sld:Polygom3yolizer>
</sld:Rule>
</sld:FeatureTypeStyle>
</sld:UserStyle>
</sld:UserLayer>
</sld:StyledLayerDescriptor>
</SLD>
</Style>
</StyleList>
</Layer>
</LayerList>
</ViewContext>

Figure 125 "ViewContext" document: ListReport. WMC.xml

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib uri="http://java.sun.com/jspl/jstl/corefefix="c"%>
<% @taglib uri="http://java.sun.com/jsp/jstl/xml" gfix="x"%>
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>

<head><title>ViewContext debug file</title><#Au>

<body>

<context:ViewContext
url="http://127.0.0.1:8084/desgyvms/debug/list_repdrt/ListReport WMC.xml">

<context:GetFeature layerNanje="SlameaiFeatures" 100" viewContext="${viewContext}"

\Y4

<h3>WFS GetFeature request</h3>
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<c:out value="${features.requeststapeXmi="true"/>

<h3>WFS GetFeature response</h3>
<c:out value="${features.responsejtapeXml="true"/>

<h3>GetFeature response XSL transition</h3>

<c:import var="xsl" url="/debugfigeporfLList.xgl"/>
<x:transform doc="${response}" xs{xsl}"/>

</context:GetFeature>

</context:ViewContext>
</body>
</html>

Figure 126 Jsp file: List.jsp

The “LayerFeatureConstraints” section contains itifermation which features are
available. With this information the WFS “GetFea&tdequest” can be created. The
service URL of this scenario is “http://127.0.0(188/geoserver/wfs”.

<?xml version="1.0" ?>

<GetFeature xmIns="http://www.opengis.net/wfs" xmbgc="http://www.opengis.net/ogc"
xmins:gml="http://www.opengis.net/gml" xmiIns:xsi#tp://www.w3.0rg/2001/XMLSchema-instance'
version="1.0.0" service="WFS" output="GML2" maxFeas="100">

<Query typeNamet"topp:stdtes">

<ogc:Filter>
<ogc:PropertylsEqualTo>
<ogc:PropertyName>topp:STATE_NAMEg¢:PropertyName>
<ogc:Litera[>Califorria</ogc:Litdra
</ogc:PropertylsEqualTo>
</ogc:Filter>

</Query>
</GetFeature>

Figure 127 Browser output: List.jsp GetFeature reqest

The request returns the following response notutiioly the detailed geometry
description, which is skipped.

WES GetFeature response

<?xml version="1.0" encoding="UTF-8"?><wfs:Featuodi€ction
xmins:wfs="http://www.opengis.net/wfs" xmlins:topgtp://www.openplans.org/topp"
xmins:gml="http://www.opengis.net/gml" xmiIns:xsi#tp://www.w3.0rg/2001/XMLSchema-instancef
xsi:schemalocation="http://www.openplans.org/topp
http://127.0.0.1:8084/geoserver/wfs/DescribeFedtype?typeName=topp:states
http://www.opengis.net/wfs http://127.0.0.1:8084/server/data/capabilities/wfs/1.0.0/WFS-
basic.xsd"><gml:boundedBy><gml:Box
srsName="http://www.opengis.net/gml/srs/epsg.xmB&3<gml.coordinates
xmIns:gml="http://www.opengis.net/gml" decimal="t§="," ts=" ">-124.391472,32.535725 -
114.124451,42.002346</gml:coordinates></gml:Boxmi/goundedBy><gml:featureMember><topp:s
tates fid="states.47"><topp:the_geom><gml:MultiRyin
srsName="http://www.opengis.net/gml/srs/epsg.xmB&#3<gml:polygonMember><gml:Polygon>

[The geomeffy ...

</gm|:MuItiPoIygon></topp:the_geom><topp:STATE_NAMEaliforni3</topp:STATE_NAM E><top
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p:STATE_FIPS>06</topp:STATE_FIPS><topp:SUB_REGIOIdeific</topp:SUB_REGION><topp:
STATE_ABBR>CA</topp:STATE_ABBR><topp:LAND_KM>40397043</topp:LAND_KM>
<topp:WATER_KM>20023.368</topp:WATER_KM><topp:PERES>2.9760021E7</topp:PERSO
S><topp:FAMILIES>7139394.0</topp:FAMILIES><topp:H@HOLD>1.0381206E7</topp:HOUSH
OLD><topp:MALE>1.4897627E7</topp:MALE><topp:FEMALBE>*862394E7</topp:FEMALE><to
pp:WORKERS>1.1306576E7</topp:WORKERS><topp:DRVALOCME82242.0</topp:DRVALONE
><topp:CARPOOL>2036025.0</topp:CARPOOL><topp:PUBTRZE>685797.0</topp:PUBTRANS>|
<topp:EMPLOYED>1.3996309E7</topp:EMPLOYED><topp:UNBLOY>996502.0</topp:UNEMP
LOY><topp:SERVICE>3664771.0</topp:SERVICE><topp:MANL>1798201.0</topp:MANUAL>
<topp:P_MALE>0.501</topp:P_MALE><topp:P_FEMALE>09€topp:P_FEMALE><topp:SAMP_
POP>3792553.0</topp:SAMP_POP><topp:PFEMALE>50</iBpEMALE><topp:PMALE>50</top
p:PMALE></topp:states></gml:featureMember></wfs:teeaCollection>

Z

Figure 128 Browser output: List.jsp GetFeature respnse

The WES response can now be transformed with flewimg XSL style sheet.

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

<xsl:stylesheet version="1.0" xmIns:xsl="http://mwvB.org/1999/XSL/Transform"
xmins:gml="http://www.opengis.net/gml" xmins:wfsth://www.opengis.net/wfs"
xmlins:topp="http://www.openplans.org/topp">

<xsl:template match="/">

<h1>State: <xsl:value-of
select="/wfs:FeatureCollection/gmétigreMember/topp:states/topp:STATE_NAME"/></h1>

<xsl:apply-templates select="/wfs:Featurg&dion/gml:boundedBy"/>
</xsl:template>
<xsl:template match="gml:boundedBy">
<table border="1">
<tr><th colspan="2">SRS / Bounding bfiks=</tr>
<tr><td> <xsl:value-of select="gml:B@,srsName"/> /
<xsl:value-of select="gml:Bowigcoordinates"/>
<ftd></tr>
</table>
</xsl:template>
</xsl:stylesheet>

Figure 129 XSL stylesheet: List.xsl

State: California

SRS / Bounding box
httpffwrww. opengis netfgmlisrs/epsg mml#4 326  -124.391472,32.535725 -114.124451,42.002346

Figure 130 Browser output: List.jsp XSL transformation

With an “Extensible Stylesheet” (XSL) the respordethe “GetFeature” request is

transformed to a web page. Naturally, it is possibl generate other data formats e.g.

comma separated value (CSV) files in the same way.
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5.3 Data manipulation and analysis functions

5.3.1 Query

For the “query” test the|“RemoteWFS States|xml”wieontext file (Appendix:

ViewContext documents pp. 155) is used. The quapgabilities are examined with the
help of four online referenced SLD files in the &liContext” document. They are
added with the “AddStyle” (p. 143) tag. The firgst performs an attribute query
(“States_Attribute_Query SLD.xml") for all states hese name is equal to
The next one performs a spatial quéitates_Spatial Query SLD.Xml”)
for all states that are situated within a given .bdRke third and final test performs a
combined query that displays all states whose riaragher "California” or are situated
within a given box (*States_Combined_Query SLD|Xml”

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Query debug file</title></head>
<body>
<h2>Query debug file</h2>

<context:ViewContext
url="http://127.0.0.1:8084/deeewms/debug/wmc/RemoteWFS_Stated.xml|">

<h3>0Original map from remote WFS</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Attribute query from remote WFS<#h3
<context:AddStyle layerName="State®wContext="${viewContext}">

<Style xmIns="http://www.opengistitentext" xmins:sld="http://www.opengis.net/sld"
xmins:xlink="http://www3wrg/1999/xlink" xmlns:ogc="http://www.opengis.fegc"
xmins:gml="http://www.opgs.net/gml" >

<SLD>
<Name>AttributeQuery</Name>

<OnlineResource xlink:typsimple"”
xlink:href="http://127.0.0.1:8084/deegwens/debug/query/States_Attribute_Query SLD.xml!

</SLD>
</Style>
</context:AddStyle>
<context:GetMap viewContext="${viewCert}"/>

~

>

<h3>Spatial query from remote WFS</h3>
<context:AddStyle layerName="State€wContext="${viewContext}">

<Style xmIns="http://www.opengistitentext" xmlIns:sld="http://www.opengis.net/sld"
xmins:xlink="http://www3wrg/1999/xlink" xmlns:ogc="http://www.opengis.fegc"
xmins:gml="http://www.opgis.net/gml" >

<SLD>
<Name>SpatialQuery</Name>
<OnlineResource xlink:typsimple"
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xlink:href="http://127.0.0.1:8084/deegwms/debug/query/States_Spatial Query SLD.xml{/>
</SLD>
</Style>
</context:AddStyle>
<context:GetMap viewContext="${viewCenrt}"/>

<h3>Combined query from remote WFS</h3>
<context:AddStyle layerName="State€wContext="${viewContext}">

<Style xmIns="http://www.opengistitentext" xmlIns:sld="http://www.opengis.net/sld"
xmins:xlink="http://www.w3.941999/xlink" xmIns:ogc="http://www.opengis.net/dgc
xmins:gml="http://www.opengist/gml" >

<SLD>
<Name>CombinedQuery</Name>

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreas/debug/querl/States_Combined_Query SLD.xm["/>

</SLD>
</Style>
</context:AddStyle>
<context:GetMap viewContext="${viewCert}"/>
</context:ViewContext>

</body>
</html>

Figure 131 Jsp file: Query.jsp

See appendix

<LayerFeatureConstraints>
<FeatureTypeConstraint>
<FeatureTypeName>topp:states</Fe@tpeName>
</FeatureTypeConstraint>
</LayerFeatureConstraints>

See appendjix

Figure 132 “SLD" file: States_SLD.xml

The “States SLD.xml” SLD file is an example with ntogc:Filter” in the
“LayerFeatureConstraints” element. Therefore,edltéires are returned.

Same as aboye

<LayerFeatureConstraints>
<FeatureTypeConstraint>
<FeatureTypeName>topp:states</Fe@tpeName>

<ogc:Filter>
<ogc:PropertylsEqualTo>
<ogc: PropertyNadwe>topp:S'EgNAM E]</ogc: PropertyName>
<ogc:Literdl>Califorhia</mgiteral>
</ogc:PropertylsEqualTo>
</ogc:Filter>

</FeatureTypeConstraint>
</LayerFeatureConstraints>
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‘ Same as aboje

Figure 133 “SLD” file fragment: States_Attribute_Query_ SLD.xml

The attributive query adds a comparison operatoth® “LayerFeatureContraints”

element. As result only features with the properiyne {topp:STATE_NAME” that

equals ['California” are returned.

Same as aboye

<LayerFeatureConstraints>
<FeatureTypeConstraint>
<FeatureTypeName>topp:states</Fe@tpeName>

<ogc:Filter>
<ogc:Within>
<ogc: PropertyNarﬁe>topp:Um)_ﬁ|1 </ogc:PropertyName>

<gml:Box srsName="http://wwepengis.net/gml/srs/epsg.xml#4326">
<gml:coord>
<gml:X>-100</gml:X>
<gml:Y>30</gml:Y>
</gml:coord>
<gml:coord>
<gml:X>-60</gml:X>
<gml:Y>60</gml:Y>
</gml:coord>
</gml:Box>

</ogc:Within>
</ogc:Filter>

</FeatureTypeConstraint>
</LayerFeatureConstraints>

Same as aboye

Figure 134 “SLD” file fragement: States_Spatial_Quey_ SLD.xml

A spatial query is created much similar to an ladiiive query, but in this case a spatial

operator is applied (p. 57). Only those states esturned whose geometry

(“fopp:the_geom” property) is situated inside theeg box (fgml:Box").

Same as aboye

<LayerFeatureConstraints>
<FeatureTypeConstraint>
<FeatureTypeName>topp:states</Fe@tpeName>

<ogc:Filter>
<ogc:Or>
<ogc:PropertylsequalTo>
<ogc:PropertyName>t&pPATE _NAME</ogc:PropertyName>
<ogc:Literal>Califorritgc:Literal>
</ogc:PropertylsEqualTo>
<ogc:Within>
<ogc:PropertyName>tapg: geom</ogc:PropertyName>
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<gml:Box srsName="htwww.opengis.net/gml/srs/epsg.xml#4326">
|.. The geometsyadove ...
</gml:Box>
</ogc:Within>
<ogc:Or>
</ogc:Filter>

</FeatureTypeConstraint>
</LayerFeatureConstraints>

Same as aboye

Figure 135 “SLD” file fragement: States_Combinded_Qery_SLD.xml

Here the “ogc:Or” logical operator is added to theatureTypeContraint” element.
Inside the operator an attribute and a spatialygaex combined. The result is a map in
which the result of both queries is displayed.

Original map from remote WFS Attribute query from remote WFS

e

RN

02 By el izl HADFEIOLES 2006 URIGE MER205S

Spatial query from remote WFS Combined query from remote WFS
(23 by Ml FADFREOLEE 2006 URIGHS MEB:2050 () loy iishzrsl HADREOILET 2006 UNIGHE ME:Z003

Figure 136 Browser output: Query.jsp

5.3.2 Generating features, views, and graphs

5.3.2.1 Buffer

Once more the| “RemoteWFS_States|xml” ViewContextudeent is used (Appendix:
ViewContext documents pp. 155). A buffer with tregt:DWithin” element is added
by referencing an online accessible “States Bufidr. SLD file to the
“LayerFeatureConstrainsts” section. This is donthwhe “AddStyle” tag (Appendix:
Tag files pp. 143). The buffer should be a circlhw® angular distance units around a
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centre point at -80° longitude and 40° latitudee Thst failed due to implementation
errors, a workaround is described later on.

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Buffer debug file</title></head>
<body>
<h2>Buffer debug file</h2>

<context:ViewContext
url="http://127.0.0.1:8084/deegreestdebug/wmc/RemoteWFS_ States.xml">

<h3>0riginal map from remote WFS</h3>
<context:GetMap viewContext="${viewConte¥t}

<h3>Buffer</h3>
<context:AddStyle layerName="States" viewxt="${viewContext}">

<Style xmIns="http://www.opengis.netitext" xmlIns:sld="http://www.opengis.net/sld"
xmins:xlink="http://www.w3.or5@99/xlink" xmiIns:ogc="http://www.opengis.net/ogc"
xmins:gml="http://www.opengistigml" >
<SLD>
<Name>Buffer</Name>

<OnlineResource xlink:type="gplel'
xlink:href="http://127.0108084/deegreewms/debug/buffer/States_Buffer SLI}/xm

</SLD>
</Style>
</context:AddStyle>
<context:GetMap viewContext="${viewConte¥t}

<h3>Buffer workaround</h3>
<context:AddStyle layerName="States" view@xt="${viewContext}">

<Style xmIns="http://www.opengis.netitext" xmlIns:sld="http://www.opengis.net/sld"
xmins:xlink="http://www.w3.9f1999/xlink" xmIns:ogc="http://www.opengis.net/dgc
xmlins:gml="http://www.opengist/gml" >

<SLD>
<Name>BufferWorkaround</Name>

<OnlineResource xlink:type="gle'
xlink:href="http://127.0.0.1:8084/deegreewms/debudfer/States_Buffer_workaround_SLD.}ml"/>

</SLD>
</Style>
</context:AddStyle>
<context:GetMap viewContext="${viewConte}t}

</context:ViewContext>
</body>
</html>

Figure 137 Jsp file: Buffer.jsp
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<?xml version="1.0" encoding="UTF-8"?>

<StyledLayerDescriptor version="1.0.0" xmIns="httpww.opengis.net/sld"
xmlns:gml="http://www.opengis.net/gml" xmins:ogctfin//www.opengis.net/ogc"
xmins:xlink="http://www.w3.0rg/1999/xlink" xmlIns:xs"http://www.w3.0rg/2001/XMLSchema-
instance" >

<UserLayer>
<RemoteOWS>
<Service>WFS</Service>
<OnlineResource xmins:xlink="http://wwwmB.org/1999/xlink" xlink:type="simple"
xlink:href="http://127.0.0.1:808#&bserver/wfs"/>
</RemoteOWS>
<LayerFeatureConstraints>
<FeatureTypeConstraint>
<FeatureTypeName>topp:states</Fe@tpeName>

<ogc:Filter>
<ogc:DWithin>
<ogc:PropertyName>topp:theom</ogc:PropertyName>
<gml:Point srsName="httwu/w.opengis.net/gml/srs/epsg.xml#4326">
<gml:coord>
<gml:X>-80</gml:X>
<gml:Y>40</gml:Y>
</gml:coord>
</gml:Point>
<ogc:Distance
units="http://www.uomtimom/uom.html#decimal_deegrees">7</ogc:Distance>
</ogc:DWithin>
</ogc:Filter>

</FeatureTypeConstraint>
</LayerFeatureConstraints>
<UserStyle>
..[The user defined style ...
</UserStyle>
</UserLayer>
</StyledLayerDescriptor>

Figure 138 “SLD" file: States_Buffer_SLD.xml

<ServiceException
locator="org.vfny.geoserver.requests.readers.Xmli@stReader">org.xml.sax. SAXException:
Attempted to construct illegal filter: Got to thedestate of an incomplete filter, current state is
distance</ServiceException></ServiceExceptionReport

Figure 139 Thrown error message from the Geoserver

Unfortunately, this approach did not work. It seaimde an implementation error of
either the Deegree or the Geoserver implementéfigure 139).
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<?xml version="1.0" encoding="UTF-8"?>

<StyledLayerDescriptor version="1.0.0" xmIns="hitpww.opengis.net/sld"
xmlns:gml="http://www.opengis.net/gml" xmins:ogctfin//www.opengis.net/ogc"
xmins:xlink="http://www.w3.0rg/1999/xlink" >

<UserLayer>
<RemoteOWS>
<Service>WFS</Service>

<OnlineResource xmlins:xlink="http://wwmB.org/1999/xlink" xlink:type="simple"
xlink:href="http://127.0.0.1:808#bserver/wfs?"/>

</RemoteOWS>
<LayerFeatureConstraints>
<FeatureTypeConstraint>
<FeatureTypeName>topp:states</Fe@tpeName>
</FeatureTypeConstraint>
</LayerFeatureConstraints>
<UserStyle>
<Name>Buffer</Name>
<Title>Buffer</Title>
<FeatureTypeStyle>
<Rule>

<ogc:Filter>
<ogc:DWithin>
<ogc:PropertyName>tapg: geom</ogc:PropertyName>
<gml:Point srsName=phiiwww.opengis.net/gml/srs/epsg.xml#4326">
<gml:coord>
<gml:X>-80</gixb
<gml:Y>40</gl¥ik
</gml:coord>
</gml:Point>

<ogc:Distance
units="http://mwwwemdict.com/uom.html#decimal_deegrees">7</ogcddict>

</ogc:DWithin>
</ogc:Filter>

<PolygonSymbolizer>
... The symbolizér ...
</PolygonSymbolizer>
</Rule>
</FeatureTypeStyle>
</UserStyle>
</UserLayer>
</StyledLayerDescriptor>

Figure 140 “SLD" file: States_Buffer_workaround_SLD.xml

The drawback of the workaround is that it is naggble to output the result as list.
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Original map from remote WFS Buffer
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Figure 141 Browser output: Buffer.jsp

5.3.2.2 Generate graph

A graph can only be generated indirectly. As margtearlier the response of the WFS
server is an XML file which can be transformed thsa (pp. 88) as well as to a graph
using third-party software components.

5.3.3 Manipulating features

5.3.3.1 Classify attributes

Again, the RemoteWFS States.Xml” view context duent is used (Appendix:
ViewContext documents pp. 155). The aim of thist tease is to classify the
“fopp:States” layer according to the attributedigPersons“which contains the number
of inhabitants in the respective state. Less thadD®000 inhabitants should be
visualised with red, between 4.000.0000 gnd 6.@ID.@reen and greater then
with blue colour. This is achieved byiagdn online reference styled layer
descriptor file with the “AddStyle” tag (pp. 143).

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Classify attribute debug filedé#tit</head>
<body>
<h2>Classify attribute debug file</h2>

<context:ViewContext
url="http://127.0.0.1:8084/deegwers/debug/wm¢/Remote WFS_States|xml">
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<h3>0riginal map from remote WFS</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Classify attribute</h3>
<context:AddStyle layerName="State€wContext="${viewContext}">

<Style xmIns="http://www.opengistitentext" xmins:sld="http://www.opengis.net/sld"
xmlins:xlink="http://www3.0rg/1999/xlink" xmIns:ogc="http://www.opengistregc"
xmins:gml="http://www.epgis.net/gml" >

<SLD>
<Name>Classify</Name>
<OnlineResource xlink:typsimple"”

xlink:href="http://127.0.0.1:8084/deegreewms/delslagsify/ States_Classify Attribute SLD.Xml"/>
</SLD>
</Style>
</context:AddStyle>
<context:GetMap viewContext="${viewCert}"/>

<h3>Classify attribute workaround</h3>
<context:AddStyle layerName="State€wContext="${viewContext}">

<Style xmIns="http://www.opengistitentext" xmlIns:sld="http://www.opengis.net/sld"
xmins:xlink="http://www3.0rg/1999/xlink" xmIns:ogc="http://www.opengistragc"
xmins:gml="http://www.epgis.net/gml" >

<SLD>
<Name>ClassifyWorkaroundame>

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/deblagsify| States_Classify Attribute_Workaround |

[LD.xmif/>

</SLD>
</Style>
</context:AddStyle>
<context:GetMap viewContext="${viewCert}"/>

</context:ViewContext>
</body>
</html>

Figure 142 Jsp file: Classify.jsp

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

<StyledLayerDescriptor version="1.0.0" xmIns="httpww.opengis.net/sld"
xmlins:ogc="http://www.opengis.net/ogc" xmins:xlifkttp://www.w3.0rg/1999/xlink" >

<UserLayer>
<Name>ClassifyAttribute</Name>
<RemoteOWS>
<Service>WFS</Service>

<OnlineResource xmlins:xlink="http://mwwmB.org/1999/xlink" xlink:type="simple"
xlink:href="http://127.0.0.1:808eo0server/wfs"/>

</RemoteOWS>
<LayerFeatureConstraints>
<FeatureTypeConstraint>
<FeatureTypeName>topp:states</Fe@tpeName>
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</FeatureTypeConstraint>
</LayerFeatureConstraints>
<UserStyle>

<Name>topp:states</Name>

<Title>Classify</Title>

<FeatureTypeStyle>

<Rule>
<Name>LessThan</Name>

<ogc:Filter>
<ogc:PropertylsLessThan>

<ogc:PropertyName>tdipRSONS </ogc:PropertyName>
<ogc:Literal>4000000¢¢d iteral>

</ogc:PropertylsLessThan>
</ogc:Filter>

<PolygonSymbolizer>
<Geometry>
<ogc:PropertyName>tapg: geom</ogc:PropertyName>
</Geometry>
<Fill>
<CssParameter namd=*#FF0000</CssParameter>
<CssParameter name=Cityyee0.5</CssParameter>
</Fill>
</PolygonSymbolizer>
</Rule>
<Rule>
<Name>Between</Name>

<ogc:Filter>
<ogc:PropertylsBetween>
<ogc:Pr0pertyNa</ogc:PropertyName>
<ogc:LowerBoundary>
<ogc:Litergal>400@Bdogc:Literal>
</ogc:LowerBoundary>
<ogc:UpperBoundary>
<ogc:Literal>600@Bdogc:Literal>
</ogc:UpperBoundary>
</ogc:PropertylsBetween>
</ogc:Filter>

<PolygonSymbolizer>
<Geometry>
<ogc:PropertyName>tapg: geom</ogc:PropertyName>
</Geometry>
<Fill>
<CssParameter namd=*#00FF00</CssParameter>
<CssParameter name=ityy0.5</CssParameter>
</Fill>
</PolygonSymbolizer>
</Rule>
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<Rule>
<Name>GreaterThan</Name>

<ogc:Filter>
<ogc:PropertylsGreaterThan>

<ogc:PropertyName>t&ipRSONE</ogc:PropertyName>
<ogc:Literal>6000000g¢dLiteral>

</ogc:PropertylsGreaterThan
</ogc:Filter>

<PolygonSymbolizer>
<Geometry>
<ogc:PropertyName>tapg: geom</ogc:PropertyName>
</Geometry>
<Fill>
<CssParameter namd“*#00FFFF</CssParameter>
<CssParameter name=ity0.5</CssParameter>
</Fill>
</PolygonSymbolizer>
</Rule>
<Rule>
<PolygonSymbolizer>
<Geometry>
<ogc:PropertyName>tapg: geom</ogc:PropertyName>
</Geometry>
<Stroke>
<CssParameter name®sits#000000</CssParameter>
<CssParameter namee"sitr</CssParameter>
</Stroke>
</PolygonSymbolizer>
</Rule>
</FeatureTypeStyle>
</UserStyle>
</UserLayer>
</StyledLayerDescriptor>

Figure 143 “SLD" file: States_Classify_Attribute_ 3.D.xml

Error evaluating filter: org.deegree.services.\ilferfencoding.FilterEvaluationException:
PropertylsBetweenOperation can only be appliedutoerical expressions

Figure 144 “SLD" file: States_Classify_Attribute_ 3 D.xml

Unfortunately, this approach did not work. It seemsce more to be a further
implementation error as can be seen in Figure bbve As workaround the author
registered the “States” layer as local “Web Feateevice” inside the Deegree WMS
server (Integrated WMS) to successfully masteiptioblem.
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<?xml version="1.0" encoding="UTF-8"?>

<StyledLayerDescriptor version="1.0.0" xmIns="hitpww.opengis.net/sld"
xmins:ogc="http://www.opengis.net/ogc" xmins:xlirkttp://www.w3.0rg/1999/xlink" >

<NamedLayer>
<Name>msc:states</Name>

<UserStyle>
<Name>Classify</Name>
<Title>Classify</Title>
<UserStyle>

... |Same as aboyve ....

</UserStyle>

</NamedLayer>

</StyledLayerDescriptor>

Figure 145 “SLD” file: States_Classify_Attribute_ Workaround_SLD.xml

Original map from remote WFS Classify attribute

Classify attvibute workaround

Figure 146 Browser output: Classify.jsp

The workaround returned the expected result.

5.3.3.2 Clip

See “Query’ test case on page 92 for further detail
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5.3.3.3 Scale change

5.3.3.3.1 Scale factor (zoom)

In this test scenario the “WMS_cite. WMC.Xml” (Appkx: ViewContext documents
pp. 155) view context document is used again. Tits¢ $tep is to zoom in with the
factor [0.5 and afterward to zoom out with the fag@ The result is a map in the
original map scale. The centre of the displayed neapains unchanged. Therefore, the
“Scale” tag (p. 147) is used.

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Scale factor debug file</title>ed#d>
<body>
<h2>Scale factor</h2>

<context:ViewContext
url="htpp://127.0.0.1:8084/deegreevdedug/wmd/WMS_cite WMC.xml“>

<h3>0riginal map</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Scale factor 0.5 (zoomin factor/Bp=
<context:Scale factof="D.5" viewCorité'${viewContext}"/>
<context:GetMap viewContext="${viewCoxifg/>

<h3>Scale factor 2 (zoomout factor @riginal map)</h3>
<context:Scale factoﬁ"Z" viewConte¥ifviewContext}"/>
<context:GetMap viewContext="${viewCert}"/>

</context:ViewContext>
</body>
</html>

Figure 147 Jsp file: ScaleFactorCenter.jsp

5.3.3.3.2 Scale factor centre

Once more the|“WMS_cite. WMC.xml” view context docemh is used (Appendix:
ViewContext documents pp. 155). In this test cagefinction zoom in with the factor
is invoked. The centre is moved [to (400,| 20l next step is to zoom out again
with the factor R and to move the centre[tp[(0, 0 final result will be the same as
the original map. Therefore, the “Scale” tag (p/)1¥ used.
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<%@page contentType="text/htm!” pageEncoding="UB"F6>
<% @taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Scale factor center debug filekefti</head>
<body>
<h2>Scale factor</h2>

<context:ViewContext
url="htpp://127.0.0.1:8084/deegreevdabug/wmd/WMS_cite WMC.xml“>

<h3>0riginal map</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Scale factor 0.5 right bottom bor@er400px, y=200px)</h3>
<context:Scale factof="p.5" x="400" {280" viewContext="${viewContext}"/>
<context:GetMap viewContext="${viewContgy>

<h3>Scale factor 2 (zoomout factor 2 xy€0 = original map)</h3>
<context:Scale factof3'2" ¥3'0" 3" 0fiewContext="${viewContext}"/>
<context:GetMap viewContext="${viewCoxifg/>

</context:ViewContext>
</body>
</html>

Figure 148 Jsp file: ScaleFactorCenter

Original map Scale factor 0.5 right bottom border (x=400px, y=200px)

49

() By Rilizihzz] RADRBOLEC 2006 UMIGE MEB:2008

Scale factor 2 (zoomout factor 2 x=0, y=0 = original map)

005 UHIGES ME:2008

Figure 149 Browser output: ScaleFactorCenter.jsp
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Original map Scale factor 0.5 (zoomin factor 2)
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Figure 150 Browser output: ScaleFactorCenter.jsp

5.3.3.3.3 Scale to bounding box

The {WMS_cite. WMC.xnjl” ViewContext document is ustat the next scenario (p.
157). This test emulates the “zoom to rectangleicfion. Beginning with an original
map “zoom in” starts with a given bounding box (mﬂ‘@" miny:'“ maxx=|"30D"
maxy="’). Subsequently, the original extentdsestablished. For testing once more

the “Scale” tag (p. 147) is used.

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Scale factor bounding box deblexftitle></head>
<body>
<h2>Scale bounding box</h2>

<context:ViewContext
url="htpp://127.0.0.1:8084/deegreevdebug/wmc/WMS_cite WMC.xml“>

<h3>0riginal map</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Scale bounding box minx="100" mifyE" maxx="300" maxy="150"</h3>

<context:Scale minX="100" miny=150" max304" maxy=f15p"
viewContext="${viewContext}"/>

<context:GetMap viewContext="${viewCoxie/>

<h3>Scale bounding box minx="-200" n#H100" maxx="600" maxy="300"
(=original map)</h3>

<context:Scale min¥="-200" miny="-106taxx="600" maxy="300"

viewContext="${viewContext}"/>
<context:GetMap viewContext="${viewCert}"/>
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</context:ViewContext>
</body>
</html>

Figure 151 Jsp file: ScaleBoundingBox.jsp

Figure 152 Browser output: ScaleBoundingBox.jsp

5.3.3.4 Projection change

A test case is not possible due to the fact tresgecification is incorrect (p. 35).
5.3.4 Address locations

5.3.4.1 Address geocode (search)

This test case uses tHe “RemoteWFS_Statgs.xml” g@vext file (pp. 155). All states
that are named like| “Cali*” will be geocoded. Thast step is to perform a
"GetFeature" request to the WFS server.

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

<wfs:GetFeature service="WFS" version="1.0.0" otfjoumat="GML2"
xmins:topp="http://www.openplans.org/topp" xmInsswfhttp://www.opengis.net/wfs"
xmlins:ogc="http://www.opengis.net/ogc" xmins:xsittth//www.w3.0rg/2001/XMLSchema-instance"
xsi:schemalocation="http://www.opengis.net/wfs

http://schemas.opengis.net/wfs/1.0.0/WFS-besilt >
<wfs:Query typeNameE"topp:stdtes">

<ogc:Filter>
<ogc:PropertylsLike wildCard="*" singldar="#" escapeChar="1">
<ogc:PropertyName>topp:STATE_NAMEg¢: PropertyName>
<ogc:Literaf>Cali*</ogc:Literal>
</ogc:PropertylsLike>
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</ogc:Filter>

</wfs:Query>
</wfs:GetFeature>

Figure 153 WFS GetFeature request

The Web Feature Server (WFS) returns the followegponse.

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

<wfs:FeatureCollection xmins:wfs="http://www.opesgiet/wfs"
xmlins:topp="http://www.openplans.org/topp" xmInsighhttp://www.opengis.net/gml"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instaic
xsi:schemalocation="http://www.openplans.org/topp
http://127.0.0.1:8084/geoserver/wfs/DescribeFedtype?typeName=topp:states
http://www.opengis.net/wfs http://127.0.0.1:8084/'server/data/capabilities/wfs/1.0.0/WFS-basic.xsd">

<gml:boundedBy>
<gml:Box srsName="http://www.opengis.netlgns/epsg.xml#4326">

<gml:coordinates xmIns:gml="http://wvapengis.net/gml" decimal="." cs="," ts=" ">
| -124.391472,32.535725 -114.12445.002346</gml:coordinates>

</gml:Box>
</gml:boundedBy>
<gml:featureMember>
<topp:states fid="states.47">
<topp:the_geom>
... [The geometiy ..
</topp:the_geom>
<topp:STATE_NAME>California</topp:STATRAME>
<topp:STATE_FIPS>06</topp:STATE_FIPS>
</topp:states>
</gml:featureMember>
</wfs:FeatureCollection>

Figure 154 WFS GetFeatureRequest response

The next step is to add a new Layér (“Geofode”ctiiiplays and highlights only the
matching features. Therefore, inside the “Layenkedlonstraints” section an
“ogc:Filter” comparison filter is added. As finalep a buffer of 1° is added to the -

from the WFS response returned - bounding box (Aph5.391472,
miny=31.535725, maxx=-113.124451, maxy=43.00234Bhe view context is scaled

with the “Scale” (p. 147) tag to this bounding b@wom to bounding box, see p. 106).
Finally, the map with the geocoded features isldis.

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Geocode debug file</titte></head>
<body>
<h2>Geocode debug file</h2>
<context:ViewContext
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url="http://127.0.0.1:8084/deegreewesiig/wmd/RemoteWFS_States.xml|">

<h3>0Original map from remote WFS</h3>
<context:GetMap viewContext="${viewCert}"/>

<h3>Geocoded map</h3>
<context:AddLayer viewContext="${viewext}">

<Layer queryable="true" hidden=58t&ll xmIns="http://www.opengis.net/context"
xmins:sld="http://www.opengist/sld" xmIns:xlink="http://www.w3.0rg/1999/xlink"
xmins:ogc="http://www.opengist/ogc">
<Server service="OGC:WMS" versi"1.1.1">

<OnlineResource xlink:typsimple"
xlink:href="http://12.0.1:8084/deegreewms/wms?"/>

</Server>
<Namde</Name>
<Title>States</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format current="true">inedgjf</Format>
</FormatList>
<StyleList>
<Style current="true">
<SLD>
<Name>default</Name>
<sld:StyledLayerDeptor version="1.0.0">
<sld:UserLayer>
<sld:RemoteOWS>
<sld:Service>8Hfsld:Service>

<sld:OnlineRasme xmins:xlink="http://www.w3.0rg/1999/xlink"
xlink:typtsimple" xlink:href="http://127.0.0.1:8084/geoseriefs7"/>

</sld:RemoteOWS>

<sld:LayerFeature€maints>
<sld:Feature&@onstraint>
<sld:FeafliypeNamep>topp:stales</sld:FeatureTypeName>
<ogc:Fikter
<ogmpertylsLike wildCard="*" singleChar="#" escape="2"
<oBropertyName>topp:STATE_NAME</ogc:PropertyName>
<ogteral{Cali{</ogc:Literal>
</ogmpPertylsLike>
</ogc:Filte
</sld:Featurp&Zonstraint>
</sld:LayerFeatuoeGtraints>

<sld:UserStyle>
<sld:Name>Gedes/sld:Name>
<sld:Title>Geale</s|d: Title>
<sld:Feature&gpyle>
<sld:Rule>
<sldigywwnSymbolizer>
&sbeometry>
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<ogc:PropertyName>topp:the_geom</ogc:PropertyName>
ldisSeometry>
&$till>
<sld:CssParameter name="fill">#FF0000</sld:Cssfatar>
<sld:CssParameter name="opacity">0.5</sld:CssReteam
ldigill>
</sldiflgonSymbolizer>
</sld:Rule>
</sld:Featurp&ptyle>
</sld:UserStyle>
</sld:UserLayer>
</sld:StyledLayerDescriptor
</SLD>
</Style>
</StyleList>
</Layer>
</context:AddLayer>
<context:GetMap viewContext="${viewCert}"/>

<h3>Scale to bounding box (=final mapB=
<context:Scale minX="-125.3914#72" mig£.535725" maxx4'-113.124451"
maxy:k"43.0023|46" units="mapunitgwContext="${viewContext}"/>
<context:GetMap viewContext="${viewCert}"/>
</context:ViewContext>
</body>
</html>

Figure 155 JspFile: AddressGeocode.jsp

Figure 156 Browser output: AddressGeocode.jsp
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5.3.5 Measurement

5.3.5.1.1 Measure length

This test case uses the “WMS_cite. WMC xml“view extitdocument (pp. 157). The
measure function is checked with the horizontalamise of 400 pixel and the vertical
distance ofO pixels and the diagonal of theblésimap extent. Therefore, the
“Measure” (p. 149) tag is used.

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>Measure debug file</titte></head>
<body>
<context:ViewContext
url="http://localhost:8084/deegreesidebug/wm¢/WMS_cite WMC.xml">

<context:Measure dOO" dﬂz"O" view@ext="${viewContext}">
Distance dx=400px, dy=0px: ${distaj<br/>
</context:Measure>

<context:Measure d)@"O" dOO" view@ext="${viewContext}">
Distance dx=0px, dy=200px: ${distaj<br/>
</context:Measure>

<context:Measure dOO" dOO" vieentext="${viewContext}">
Distance dx=400px, dy=200px: ${diste}<br/>
</context:Measure>

</context:ViewContext>
</body>
</html>

Figure 157 Jsp file: Measure.jsp

<Window width={400" height"2do"/>
<BoundingBox SRS="EPSG:4326" min="-0.005" miny=008" maxx=['0.005" maxy$"0.005"/>

Figure 158 Referenced “ViewContext” document fragmast

£J Measure debug file - Firefox PC-WELT-Edition

Datei Bearbeiten  Ansicht  Gehe  Lesezeichen Extras  Hife Em
@ - - & ) [0 mepittocats »| © o [IGL
&Erstcil:hrttc L weww powelt.de | | PC-WELT Forum | | Firefox-Forum auf p... »

Distance dw=400px, dy=0px 0.01
Distance dw=0px, dy=200px 0.01
Dustance du=400px, dy=200px: 0.01414213562373095

Figure 159 Browser output: Measure.jsp
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As shown in Figure 159 the width and height in miajis equals the widtH (0.009] (-
0.00%) =0.01) and height (0.00%- (-0.p05) =0.01}hef bounding box in map units of
the referenced view context file (p. 157). The diag of the displayed extent returns

also the correct valuey(001* + 001> = 0.014142).

5.3.6 Spatial Analysis

5.3.6.1 Graphic over plot

In this test case the “WMS_cite. WMC.xml* view coxtt@locument (p. 157) is used.
All layers that are visible (hidden attribute="fal¥ are displayed and graphically
overlaid. This function is carried out with the “@®&ap” tag (p. 150).

<%@page contentType="text/html" pageEncoding="UT%38
<%@taglib prefix="context" tagdir="/WEB-INF/tags/etext" %>
<html>
<head><title>ViewContext debug file</title><#Au>
<body>
<context:ViewContext
url="htpp://127.0.0.1:8084/deegreevdedug/wmd/WMS_cite WMC.xml“>

<context:GetMap context="${viewConte}t}

</context:ViewContext>
</body>
</html>

Figure 160 Jsp file: GraphicalOverplot.jsp

) ViewContext debug file - Mozila Firefox =10 ﬂ
Datei Bearbeiten Ansicht Gehe Lesezeichen Extras Hife

G- -8 4} [ rewsrzr.00.1 %] © oo [GL

L) Kostenlose Hotmail Links anpassen 9%09%09%3C | | Windows Media »

Fertig £

Figure 161 Browser output: GraphicOverplot.jsp
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<div>

<img style="position:absolute;top:0px;left:0px"
src="http://127.0.0.1:8084/deegreewms/wms?SERVICES&VERSION=1.1.1&REQUEST=GetM
ap&BBox=-0.0050%2C-

0.0050%2C0.0050%2C0.0050&SRS=EPSG%3A4326&FORMAT gefa2Fgif&width=400&height
=200&TRANSPARENT=true&LAYERS=cite%3ABasicPolygons&$LES=default%3Acite%3ABa
sicPolygons&" width="400" width="200"/>

<img style="position:absolute;top:0px;left:0px"
src="http://127.0.0.1:8084/deegreewms/wms?SERVICES&VERSION=1.1.1&REQUEST=GetM
ap&BBox=-0.0050%2C-

0.0050%2C0.0050%2C0.0050&SRS=EPSG%3A4326&FORMAT gefe2Fgif&width=400&height
=200&TRANSPARENT=true&LAYERS=cite%3ABridges&STYLESefault%3Acite%3ABuildings
&" width="400" width="200"/>

... land all the other visible layérs ...
</div>

Figure 162 HTML fragment: GraphicOverplot.jsp

For each “Layer” with the hidden attribute set false” a WMS “GetMap” request is
generated. The first layer is on bottom posititwe, last one is on top position.
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6 Evaluation and further outlook

The final chapter first evaluates the results @ grevious theoretical and practical
review chapters. It continues afterwards with atbomk on further developments.

6.1 Evaluation

The evaluation is divided into the following parts:
Overview
Use cases
Further outlook

6.1.1 Overview

The overview provides a summary of the functionantdied as required in a list. It
shows which functions are covered by the speciGoafTheoretical review), what are
the technical prerequisites (Requirements) and hvenghey can be performed with the
OGC WMS and WEFS reference implementations (Prdatsdew).

Require- | Theoretical Practical

Function ments review review
Basic system capabilities
Data input
Load WMC file WMC file Yes Success
Meta-information (WMC file) WMC file Partly *1
Exchange WMC file WMC file Yes Success 2
Storing maintaining and outputting data
Serialize WMC file for later use (Store) \iMile Yes Success
Edit and display (on output)
Visibility
Display 1,2,3(abh) Yes Success
Hide 1,2,3(ah) Yes Success
Add remove layer
Add layer
Add predefined layer 1,2, B (4 Yes Success
Add user defined layer 3 (b) sYe Success
Remove layer 1,2,3(ab) Yes $8sC
Remove layer 1,2, 3(ab) Yes $asc
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Require- | Theoretical Practical
Function ments review review
Order 1,2,3(ah) Yes Success
Symbolize
Predefined 1 Yes Success
User defined
Online StyledLayerDescriptde fi3 (a,b) Yes Success
Inline StyledLayerDescriptor (8b) Yes Success
Inline FeatureTypeDescriptor | (ad) Yes Success
Annotate highlight 3 (a,b) Yes SeEE
Plot 1,2,3(@b Yes Partly *3
Browse
Move
Move dx, dy 1, 2,3 (ab) Yes Sesce
Move from point to point 1,2, 3dn Yes Success
Move to point (centre at) 1, 2530 Yes Success
Identify 2 Yes Success
Suppress 3 (a,b) Yes Partly ®4
Create list (report) 3 (a,b) Yes Success
Data manipulation and analysis functions
Query
Spatial query 3 (a,b) Yes Success
Attribute query 3 (a,b) Yes Success
Combined query 3 (a,b) Yes Success
Generating features, views, and graphs
Generate buffer 3 (a,b) Yes Partly 14
Generate graph 3 (a,b) Yes Skipped *3
Manipulate features
Classify attributes 3 (a,b) Yes Partly %4
Clip 3 (a,b) Yes See quety
Scale change
Scale factor 1, 2,3 (ab) Yes Success
Scale centre factor 1, 2,3 (ab) Yes  uccBss
Scale to bounding box 1, 2,3 (ab) Yes Success
Scale to specified scale 1,2,3(ab) Yes Success
Projection change 1, 2,3 (ab)| Partly*5 | Skipped *5
Address location
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Require- | Theoretical Practical

Function ments review review
Address geocode (search) 3 (a,b) Yes Ssicces
Measurement
Measure length 1,2,3(a,b) Yes Success
Spatial analysis
Graphical over plot 1,2,3(a,|b) Yes Success

Table 8 Summary of GIS function review

1 WMS basic profile *1 only reviewed theroretically
2 GetFeaturelnfo enabled WMS server *2 exchange is possible (serialize /
3 SLD enabled WMS deserialize)

a Integrated Server (datasource has to*3an principle possible
in addition available as WFS / WCS)*4 reference implementation error
b Component Server (datasource 1S errorin WMC specification (in
as WFS/ WCS available) principle possible)

As can be seen in Table 8, principally all necegs$alS functions are available. The
author discovered only minor problems during thacpcal review part of his thesis.
Implementation errors turned up inside the refezeingplementations (Deegree WMS
and GeoServer WES) and have nothing to do witlspieeification itself.

6.1.2 Use cases

As next step the results are discussed for the tlendewed use cases:
“Browse”
“Report” and
“Explore” in further details.

6.1.2.1 Use case: “Browse”

The needed GIS functions of the “Browse” use cas@1) are completely covered by
the “Web Map Context Documents” (WMC) specificatidrhe technical requirement
for OGC OWS services is a “GetFeaturelnfo” enabblééb Map Server” (WMS).

6.1.2.1.1 “Browse” use case gaps

The author identified no gaps.
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6.1.2.2 Use case: “Report”

Beside the graphical display of a map, the “repos case (p. 23) needs the possibility
to render the features into lists, reports and lga@dditionally, in some cases it is
necessary to process the derived information funthith other software products (e.qg.
spreadsheet- and text-processing software, etoerefore, it is necessary to access data
not only as map representation but also as dathgaising the “Web Feature Service”
(WFS) for vector datasets and the “Web Coveragei&er(WCS) for raster datasets.
The returned XML files can be transformed with tB&tensible Stylesheet Language”
(XSL) into any format required by the user (p. %b;59). The meta-information
elements provide enough possibilities to commem taspective “ViewContext”.
Teamwork is possible, too. The files can be eitinaditionally exchanged and / or
synchronised simultaneously between the respeaisers (p. 38). The technical
requirements are a "GetFeaturelnfo" and “Styled elcapescriptor” (SLD) enabled
WMS server. The datasets which have to be provagetists, graphs and / or reports,
must also be available as WFS / WCS service.

6.1.2.2.1 “Report” use case gaps

6.1.2.2.1.1 Meta-information

Additionally to the provided meta-information elements (pp., 3tL)s required to
know the name, geometry and data typef the availabldayers attributes (geometry
[vector: point polyline, polygon ../ raster], date, character, double integer, e@n)y
with this kind of meta-information advanced classifion, symbolisation and querying
functions can be carried out. Theeta-information of a WMC document differs from
WMS, WFS and WCS services. A WMC document whiisrent XML elements and
namespaces even for the same elements e.g."wms:Abstract” WMS
“context:Abstract”. Meta-information elements have to be harmonised anblase
profile is needed. This would foster reuse and &firep the implementation for
software providers.

6.1.2.2.1.2 HTTP POST Request for WMS undefined

It is possible to provide a user-defined symbaiisatnline in a HTTP GET request as
“key value” pair with the “SLD_BODY” element. Thénliting factor is the browsers

cache. In order to avoid this shortcoming it isessary to define the HTTP POST
request for the WMS 1.1.1 service (Symbolize p. 75)

6.1.2.2.1.3 Errors in OWS reference implementations
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Due to implementation errors in either the Deeg®MS) and / or the GeoServer
(WFS) it was possible to perform suppress (p. B8jfer (p. 95) and classify (p. 99)
functions only with workarounds.

6.1.2.3 Use case: “Explore”

For the last evaluated “Explore” use case additipria the functionality identified in
the “Report” uses case, it is necessary to addvasuglize layers (datasets) on the fly.
This means it is required to be able to add a l®gxed on a WFS or WCS OWS
service. Due to this fact the WMS service has tatile to visualize a remote WFS and
/ or WMC service according to the user’s preferer{cemponent server).

6.1.2.3.1 “Explore” use case gaps

In addition to all gaps identified in the “Repouse case the following gap was found:

6.1.2.3.1.1 Error in WMC XML schema

The WMC XML schema contains an error that allowsstore only one “Spatial

Reference System” (SRS) per layer. This avoidsirgjoof all supported SRSs of a
layer. The consequence is that it is not possibleeproject because it is unknown
whether the layer supports the SRS or not (Layecifip Meta-information pp. 35).

6.2 Further outlook

A new version (Version 1.3.0) of th&/MS service hasrecently beenreleasedfrom
the Open Geospatial Consortium (Beaujardiere, 200%he new specification has
become annSO standard (ISO/DIS 19128 Geographic information — Web Mapvée
Interface). Unfortunately, this new version of the WMS service supports otfig
“Basic WMS” (“GetMap” and “GetCapabilities”) and dh “Queryable WMS”
(“GetFeaturelnfo”). This means that the new WMS.A specification hadropped the
support for a SLD enabled WMS server (Beaujardiere pp.26) which a@sonal in
the WMS 1.1.1. Theonsequences that it isunclear how a WFS and / or WCS
service can be visualised as map the future.
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Figure 163 Portayal model (Buehler Figure 13 p. 23)

According to the OGC reference model, currerifly.] no stand-alone conceptual
model adopted by OGC for portrayal“exigiBuehler et al. 2003, pp. 22). According to
the author’s opinion the OGC has to specify a neay hwow to render WFS and WCS.
Otherwise, in the future complex user requiremékésthe one evaluated in this thesis
are not feasible based on OGC standards and valetbre be implemented in a
proprietary way.
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7 Conclusions

At the present stage the OG@W/éb Map Context Documents” specificationversion
1.0.0is able to fulfil the requirements of the evaluated use cases of a groundwater
expert:

“Browse’,

“Report” and

“Explore”
This implies that thespecification passedthe author’sreality check. The only
requirements are a “GetFeaturelnfo” and a SLD esthllVeb Mapping Service like the
OGC WMS reference implementation of “Deegree”. Adiyers which have to be
displayed as lists, graphs or be further proce$se@® to be additionally available as
WES or WCS services. Some minor obstacles had wvbrome due to errors in the
"Deegree” and “GeoServer” implementations. Unfoatety, thefuture does not look
so bright because of ti@cking support of SLD in theWMS 1.3.0specification. There
is currently no alternative OGC portrayal servioerendering WFS and WCS services
available.
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Abbreviations

CSS
DPI
GIS
HTML
HTTP
HTTP GET
HTTP POST
IP
J2EE
JAVA
JSP
OGC
OoWwWs
OoWwWs
SLD
SOA
SRS
UML
URL
WCS
WES
WMC
WMC
WMS
XML
XPath
XSL

Cascading Stylesheet
Dots per inch
Geographic Information System
Hyper Text Markup Language
Hyper Text Transfer Protocol
HTTP request where attributes are pralakekey value pairs
HTTP request where request is provialate in request body
Information Product
Java 2 Enterprise Edition version
Programming language
Java Server Page
Open Geospatial Consortium
OGC Webservice
Open Web Service
Styled Layer Descriptor
Service Orientated Architecture
Spatial Refernece System
Unified modelling language
Uniform Resource Locator
Web Coverage Service
Web Feature Service
Web Map Context Document
Web Map Context document
Web Mapping Service
Extensible Markup Language
Query language for XML documents
Extensible Stylesheet Language
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Glossary of GIS functions

The glossary of GIS functions was derived from ttexicon of GIS Functions

(Tomlinson, 2003).

Basic system capabilities

Data input

Keyboard input

Process of putting manually alphagiien
data in a machine readable form.

Edit and display (on input)

Editing and displayimgographic dat
are necessary to visualize data, cor
errors, and add data
to already digitised data.

1S %

fect

Add attributes

Adds descriptive alphanumeric datea
digital map or an existing attribute table

[

Storing, maintaining, and outputting data

Edit and display (on output)

Is needed to creatdecéfe map
products. This requires a variety
editing, layout, symbolisation and plottir
functions.

of
g

Symbolize

Is the process of selecting and usin
variety of symbols to represent features
printed output as well as on the display.

g a
as

Plot

Allows creating a hardcopy output on
printer or a plotter.

Browse

Allows identifying and defining an area
interest which is further on used by ot
functions.

of
er

Suppress

Removes features from the work
environment. They are omitted in t
subsequent manipulation and analy
processes.

Create list (report)

Create information productshia form of
tables, list and or reports.

ng
he
Sis
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Data manipulation and analysis functions

Query

Spatial query

Selects a subset of a dataset based

spatial characteristics.

Attribute query

Selects a subset of a dataset barsakdeir
attributes.

Generating features, views,

and graphs

Generate buffer

Generates a zone around a panet,d
area features.

Generate graph

Is the ability to generate a grapm f

attribute data. Usually they display tv
attributes as x and y axis.

Manipulating features

Classify attributes Groups features with similadues or
attributes into classes.
Clip Extract features from defined are

(commonly referred as cookie-cutting).

Scale change

Changes the size in which the da]
displayed. Can only be performed in
computer.

Projection change

Can be necessary by integratatgsdts
from another source.

Address locations

Address match

Is the ability to match addresseg
identify the same place recorded
different ways.

Address geocode (search)

Allows to ad point locatiderived from
address information to a map. T
function is extended by the author.
understands also the search and loca
of features as geocoding.

=

0]

as

ta is
he

tha
n

Nis

tion
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Measurement

Measure length

Allows to measure the length dafie |

Measure perimeter

Allows to measure the perimefean
area

Measure area

Ability to measure the area of a polyg

Calculation

Arithmetic calculation

Perform  operations like  dduh,
subtraction, multiplication and division.

Algebraic calculation

Ability to perform operatiora logical
expressions.

Statistical calculation

Perform statistical anatysind tests.

Spatial Analysis

Graphic overplot

Allows superimposing one map
another, to see the intersections of
datasets.

on
the

Topological overlay

Produces new data as result thod

combination of the two input data layers.

Adjacency analysis

Identifies areas that are nadfatent) tq
each other.

Nearest neighbour search

Identifies individual etssof features

that are nearest to other features spec
by location or attributes.

D

fied

Correlation analysis

Compare two maps of the samea,
which represent condition of differe

time periods.
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Interfaces

o0 interface java.lang.Cloneable
0 interface net.opengis.contekhstract (also extends java.io.Serializable)
0 interface net.opengis.slbstract (also extends java.io.Serializable)
o0 interface net.opengis.grilbstractGeometryCollectionBaseType (also extends
java.io.Serializable)
o interface net.opengis.grbstractGeometryType (also extends java.io.Serializable
o interface net.opengis.gmiGeometry
o interface net.opengis.gmiGeometryCollection
interface net.opengis.grhlnearRing
interface net.opengis.grhlneString
interface net.opengis.gultiGeometry
interface net.opengis.giultiLineString
interface net.opengis.giultiPoint
interface net.opengis.gmultiPolygon
interface net.opengis.grRloint
interface net.opengis.grRlolygon
interface net.opengis.contektdress (also extends java.io.Serializable)
interface net.opengis.contektdressType(also extends java.io.Serializable)
o interface net.opengis.conte@bntactAddress
interface net.opengis.shhchorPoint (also extends java.io.Serializable)
interface net.opengis.sB’VERAGE (also extends java.io.Serializable)
interface net.opengis.o@BOXType (also extends java.io.Serializable)
interface net.opengis.odginaryComparisonOpType (also extends
java.io.Serializable)
interface net.opengis.o@inarylLogicOpType (also extends java.io.Serializable)
interface net.opengis.o@inaryOperatorType (also extends java.io.Serializable)
interface net.opengis.o@inarySpatialOpType (also extends java.io.Serializable)
interface net.opengis.conte&baundingBoxType (also extends java.io.Serializable)
0 interface net.opengis.conteBaundingBox
interface net.opengis.grBloxType (also extends java.io.Serializable)
o interface net.opengis.grBlox
interface net.opengis.sBrightnessOnly (also extends java.io.Serializable)
interface net.opengis.s@hannelSelection(also extends java.io.Serializable)
interface net.opengis.conteRity (also extends java.io.Serializable)
interface net.opengis.sf@olorMap (also extends java.io.Serializable)
interface net.opengis.s@olorMapEntry (also extends java.io.Serializable)
interface net.opengis.o@omparisonOpsType(also extends java.io.Serializable)
0 interface net.opengis.og@omparisonOps
o interface net.opengis.odgropertylsBetween
interface net.opengis.odgropertylsEqualTo

interface net.opengis.odgropertylsGreaterThan

interface net.opengis.odgropertylsGreaterThanOrEqualTo
interface net.opengis.odgropertylsLessThan

interface net.opengis.odgropertylsLessThanOrEqualTo

interface net.opengis.odgropertylsLike
interface net.opengis.odgropertylsNotEqualTo

interface net.opengis.odgropertylsNull
0 interface  net.opengis.conte@bntactElectronicMailAddress  (also  extends

java.io.Serializable)

O O0OO0OO0OO0OO0OO0OOo

O O

O O 0O

O O O0oOOo

o

O O O0OO0OO0Oo

O O0OO0OO0OO0OO0OO0OOo

o interface net.opengis.contebntactFacsimileTelephone  (also extends
java.io.Serializable)
o interface net.opengis.contebntactinformationType (also extends

java.io.Serializable)
o interface net.opengis.conte@bntactinformation
o interface net.opengis.conte@bntactOrganization (also extends java.io.Serializable
0 interface net.opengis.conte@bntactPerson(also extends java.io.Serializable)
0 interface net.opengis.conte@bntactPersonPrimaryType (also extends
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O O O0OO0Oo o

o o

O O

O O O0OO0Oo

O O

java.io.Serializable)
o interface net.opengis.conte@bntactPersonPrimary
interface net.opengis.contebntactPosition (also extends java.io.Serializable)

interface net.opengis.contelbntactVoiceTelephone (also extends

java.io.Serializable)
interface net.opengis.conte@bntextURLType (also extends java.io.Serializable)
0 interface net.opengis.conte@bntextURL
interface net.opengis.s@ontrastEnhancement(also extends java.io.Serializable)
interface net.opengis.gr@loordinatesType(also extends java.io.Serializable)
o interface net.opengis.gr@loordinates
interface net.opengis.gr@loordType (also extends java.io.Serializable)
o interface net.opengis.gr@loord
interface net.opengis.conteRbuntry (also extends java.io.Serializable)
interface net.opengis.sdssParameter(also extends java.io.Serializable)
interface net.opengis.slisplacement(also extends java.io.Serializable)
interface net.opengis.o@istanceBufferType (also extends java.io.Serializable)
interface net.opengis.o@istanceType(also extends java.io.Serializable)
0 interface net.opengis.od@istance
interface net.opengis.sEARLIEST ON TOP (also extends java.io.Serializable)
interface net.opengis.sklseFilter (also extends java.io.Serializable)
interface net.opengis.odgxpressionType(also extends java.io.Serializable)
0 interface net.opengis.odgxpression
o interface net.opengis.odad
interface net.opengis.od@iv
interface net.opengis.odinction
interface net.opengis.odgteral
interface net.opengis.oddul
interface net.opengis.odgropertyName
interface net.opengis.o@ub
interface net.opengis.contexktensionType (also extends java.io.Serializable)
0 interface net.opengis.contexktension
interface net.opengis.skktent (also extends java.io.Serializable)
interface net.opengis.skEkternalGraphic (also extends java.io.Serializable)
interface net.opengis.odg@atureldType (also extends java.io.Serializable)
o interface net.opengis.odgeatureld
interface net.opengis.skkatureTypeConstraint (also extends java.io.Serializable)
interface net.opengis.skkatureTypeName(also extends java.io.Serializable)
interface net.opengis.skkatureTypeStyle(also extends java.io.Serializable)
interface net.opengis.sklll (also extends java.io.Serializable)
interface net.opengis.odglterType (also extends java.io.Serializable)
0 interface net.opengis.odlter
interface net.opengis.skbnt (also extends java.io.Serializable)
interface net.opengis.skbrmat (also extends java.io.Serializable)
interface net.opengis.contexbrmatListType (also extends java.io.Serializable)
0 interface net.opengis.contexbrmatList
interface net.opengis.contexbrmatType (also extends java.io.Serializable)
0 interface net.opengis.contexbrmat
interface net.opengis.odiunctionType (also extends java.io.Serializable)
interface net.opengis.s@ammaValue (also extends java.io.Serializable)
interface net.opengis.conte@eneralType (also extends java.io.Serializable)
0 interface net.opengis.conte@eneral
interface net.opengis.s@eometry (also extends java.io.Serializable)
interface net.opengis.greometryAssociationType (also extends
java.io.Serializable)
o interface net.opengis.grfieometryMember
o interface net.opengis.gralneStringMember
o interface net.opengis.grRlointMember
o interface net.opengis.grRlolygonMember
interface net.opengis.gr@eometryCollectionType (also extends java.io.Serializabl

O O O0OO0OO0Oo

interface net.opengis.s@raphic (also extends java.io.Serializable)
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interface net.opengis.s@raphicFill (also extends java.io.Serializable)
interface net.opengis.s@raphicStroke (also extends java.io.Serializable)
interface net.opengis.skdalo (also extends java.io.Serializable)
interface net.opengis.shdistogram (also extends java.io.Serializable)
interface net.opengis.slchageOutline (also extends java.io.Serializable)
interface net.opengis.sldDefault (also extends java.io.Serializable)
interface net.opengis.contagkeyword (also extends java.io.Serializable)
interface net.opengis.contageywordListType (also extends java.io.Serializable)
0 interface net.opengis.contekeywordList
interface net.opengis.sldhbelPlacement(also extends java.io.Serializable)
interface net.opengis.sSIATEST ON_TOP (also extends java.io.Serializable)
interface net.opengis.sldiyerFeatureConstraints (also extends java.io.Serializable
interface net.opengis.contexyerListType (also extends java.io.Serializable)
0 interface net.opengis.contebdyerL ist
interface net.opengis.contebdyerType (also extends java.io.Serializable)
0 interface net.opengis.contebdyer
interface net.opengis.sldegendGraphic (also extends java.io.Serializable)
interface net.opengis.grhlnearRingMemberType (also extends java.io.Serializabl
0 interface net.opengis.griinerBoundaryls
0 interface net.opengis.grluterBoundaryls
interface net.opengis.grhlnearRingType (also extends java.io.Serializable)
interface net.opengis.sldnePlacement(also extends java.io.Serializable)
interface net.opengis.grhlneStringMemberType (also extends java.io.Serializablg
interface net.opengis.grhlneStringType (also extends java.io.Serializable)
interface net.opengis.oddteralType (also extends java.io.Serializable)
interface net.opengis.odmgicOpsType (also extends java.io.Serializable)
0 interface net.opengis.od@gicOps
0 interface net.opengis.odmnd
0 interface net.opengis.oddot
0 interface net.opengis.odar
interface net.opengis.od@werBoundaryType (also extends java.io.Serializable)
0 interface net.opengis.od@werBoundary
interface net.opengis.siark (also extends java.io.Serializable)
interface net.opengis.siaxScaleDenominator(also extends java.io.Serializable)
interface net.opengis.sinScaleDenominator (also extends java.io.Serializable)
interface net.opengis.gultiLineStringType (also extends java.io.Serializable)
interface net.opengis.gultiPointType (also extends java.io.Serializable)
interface net.opengis.gmultiPolygonType (also extends java.io.Serializable)
interface net.opengis.contedXame (also extends java.io.Serializable)
interface net.opengis.shdlame (also extends java.io.Serializable)
interface net.opengis.sidlamedLayer (also extends java.io.Serializable)
interface net.opengis.silamedStyle(also extends java.io.Serializable)
interface net.opengis.sidormalize (also extends java.io.Serializable)
interface net.opengis.sl@nlineResource(also extends java.io.Serializable)
interface net.opengis.conte@nlineResourceType(also extends java.io.Serializable
o0 interface net.opengis.conte@nlineResource
interface net.opengis.sl@verlapBehavior (also extends java.io.Serializable)
interface net.opengis.sRarameterValueType (also extends java.io.Serializable)
0 interface net.opengis.slshchorPointX
interface net.opengis.shchorPointY
interface net.opengis.sisplacementX
interface net.opengis.sisplacementY
interface net.opengis.sldibel
interface net.opengis.s@pacity
interface net.opengis.sRerpendicularOffset
interface net.opengis.sRladius
interface net.opengis.sklotation
o interface net.opengis.siize
interface net.opengis.grRlointMemberType (also extends java.io.Serializable)

OO0OO0OO0OO0OO0OO0OOo
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interface net.opengis.sRbintPlacement(also extends java.io.Serializable)
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interface net.opengis.grRlointType (also extends java.io.Serializable)
interface net.opengis.grRlolygonMemberType (also extends java.io.Serializable)
interface net.opengis.grRlolygonType (also extends java.io.Serializable)
interface net.opengis.conteRkbstCode(also extends java.io.Serializable)
interface net.opengis.odgropertylsBetweenType(also extends java.io.Serializable
interface net.opengis.odgropertylsLikeType (also extends java.io.Serializable)
interface net.opengis.odgropertylsNullType (also extends java.io.Serializable)
interface net.opengis.odgropertyNameType (also extends java.io.Serializable)
interface net.opengis.sRANDOM (also extends java.io.Serializable)
interface net.opengis.sRkeliefFactor (also extends java.io.Serializable)
interface net.opengis.sRemoteOWS(also extends java.io.Serializable)
interface net.opengis.sRlule (also extends java.io.Serializable)
interface net.opengis.sklectedChannelTypdalso extends java.io.Serializable)

o interface net.opengis.sBlueChannel

0 interface net.opengis.st@rayChannel

o0 interface net.opengis.s@reenChannel

0 interface net.opengis.skledChannel
interface net.opengis.siemanticTypeldentifier (also extends java.io.Serializable)
interface net.opengis.conteXerverType (also extends java.io.Serializable)

0 interface net.opengis.contegérver
interface net.opengis.sikrvice (also extends java.io.Serializable)
interface net.opengis.shadedRelief(also extends java.io.Serializable)
interface net.opengis.conte8LDType (also extends java.io.Serializable)

o interface net.opengis.contet.D
interface net.opengis.sburceChannelNamgalso extends java.io.Serializable)
interface net.opengis.o@patialOpsType(also extends java.io.Serializable)

0 interface net.opengis.o@patialOps

0 interface net.opengis.o®@BOX

interface net.opengis.o@eyond
interface net.opengis.o@ontains
interface net.opengis.o@rosses
interface net.opengis.od@isjoint
interface net.opengis.od@Within
interface net.opengis.odgguals
interface net.opengis.odetersects
interface net.opengis.o@verlaps
interface net.opengis.odauches
interface net.opengis.odithin
interface net.opengis.conteXRS (also extends java.io.Serializable)
interface net.opengis.conteXtateOrProvince (also extends java.io.Serializable)
interface net.opengis.siitroke (also extends java.io.Serializable)
interface net.opengis.sktyledLayerDescriptor (also extends java.io.Serializable)
interface net.opengis.conte&tyleListType (also extends java.io.Serializable)

o interface net.opengis.conteStyleList
interface net.opengis.conte&tyleType (also extends java.io.Serializable)

o interface net.opengis.conte3tyle
interface net.opengis.slymbolizerType (also extends java.io.Serializable)

o interface net.opengis.siBymbolizer

0 interface net.opengis.sldneSymbolizer

interface net.opengis.sRbintSymbolizer
interface net.opengis.sRblygonSymbolizer
interface net.opengis.sRlasterSymbolizer
interface net.opengis.slktextSymbolizer
interface net.opengis.contekitle (also extends java.io.Serializable)
interface net.opengis.sidtle (also extends java.io.Serializable)
interface net.opengis.odgnarylogicOpType (also extends java.io.Serializable)
interface net.opengis.odépperBoundaryType (also extends java.io.Serializable)

o interface net.opengis.oddpperBoundary
interface net.opengis.contddRLType (also extends java.io.Serializable)

0 interface net.opengis.conteBataURL

OO0 O0OO0OO0OO0OOO0OO0OO
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interface net.opengis.contd@escriptionURL
interface net.opengis.contaxtgendURL
interface net.opengis.conteddgoURL
0 interface net.opengis.conteMietadataURL
interface net.opengis.sldserLayer (also extends java.io.Serializable)
interface net.opengis.sldserStyle (also extends java.io.Serializable)
interface net.opengis.sMhlue (also extends java.io.Serializable)
interface net.opengis.contexXiewContextCollectionType (also extends
java.io.Serializable)
o interface net.opengis.contextewContextCollection
interface net.opengis.conteXiewContextReferenceType  (also extends
java.io.Serializable)
0 interface net.opengis.contextewContextReference
interface net.opengis.conteétewContextType (also extends java.io.Serializable)
0 interface net.opengis.contextewContext
interface net.opengis.slWellKknownName (also extends java.io.Serializable)
interface net.opengis.contéitindowType (also extends java.io.Serializable)
0 interface net.opengis.conteifindow
interface net.opengis.gil.(also extends java.io.Serializable)
interface net.opengis.gnil.(also extends java.io.Serializable)
interface net.opengis.grél.(also extends java.io.Serializable)

[elNeolNe]

interface net.opengis.conteXbstract (also extends java.lang.Cloneable)
interface net.opengis.shbstract (also extends java.lang.Cloneable)
interface  net.opengis.gmlbstractGeometryCollectionBaseType (also extends
java.lang.Cloneable)
interface net.opengis.gmbstractGeometryType (also extends java.lang.Cloneabls
0 interface net.opengis.gmiGeometry
0 interface net.opengis.gmiGeometryCollection
interface net.opengis.grhlnearRing
interface net.opengis.grhlneString
interface net.opengis.gultiGeometry
interface net.opengis.gmultiLineString
interface net.opengis.gultiPoint
interface net.opengis.grultiPolygon
interface net.opengis.griRloint
interface net.opengis.grRlolygon
interface net.opengis.conteXtldress (also extends java.lang.Cloneable)
interface net.opengis.conteXtidressType (also extends java.lang.Cloneable)
0 interface net.opengis.conte@bntactAddress
interface net.opengis.shhchorPoint (also extends java.lang.Cloneable)
interface net.opengis.sSBVERAGE (also extends java.lang.Cloneable)
interface net.opengis.o@BOXType (also extends java.lang.Cloneable)
interface net.opengis.odginaryComparisonOpType (also extends
java.lang.Cloneable)
interface net.opengis.odinarylogicOpType (also extends java.lang.Cloneable)
interface net.opengis.od@inaryOperatorType (also extends java.lang.Cloneable)
interface net.opengis.odinarySpatialOpType (also extends java.lang.Cloneable)
interface net.opengis.conte&bundingBoxType (also extends java.lang.Cloneable)
0 interface net.opengis.conteBaundingBox
interface net.opengis.grBloxType (also extends java.lang.Cloneable)
0 interface net.opengis.grBlox
interface net.opengis.sBrightnessOnly (also extends java.lang.Cloneable)
interface net.opengis.s@hannelSelection(also extends java.lang.Cloneable)
interface net.opengis.conteRity (also extends java.lang.Cloneable)
interface net.opengis.s@olorMap (also extends java.lang.Cloneable)
interface net.opengis.s@olorMapEntry (also extends java.lang.Cloneable)
interface net.opengis.o@omparisonOpsType(also extends java.lang.Cloneable)

0 interface net.opengis.og@mparisonOps
0 interface net.opengis.odgropertylsBetween

OO0OO0OO0OO0OO0OO0OOo
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interface net.opengis.odgropertylsEqualTo

interface net.opengis.odgropertylsGreaterThan

interface net.opengis.odgropertylsGreaterThanOrEqualTo
interface net.opengis.odgropertylsLessThan

interface net.opengis.odgropertylsLessThanOrEqualTo

interface net.opengis.odgropertylsLike
interface net.opengis.odgropertylsNotEqualTo

interface net.opengis.odgropertylsNull
interface  net.opengis.conte@bntactElectronicMailAddress  (also  extends

java.lang.Cloneable)

O O0OO0OO0OO0OO0OO0OOo

interface net.opengis.contebntactFacsimileTelephone  (also extends
java.lang.Cloneable)
interface net.opengis.contebntactinformationType (also extends

java.lang.Cloneable)

0 interface net.opengis.conte@bntactinformation
interface net.opengis.contebntactOrganization (also extends java.lang.Cloneab
interface net.opengis.conte@bntactPerson(also extends java.lang.Cloneable)
interface net.opengis.conte@bntactPersonPrimaryType (also extends
java.lang.Cloneable)

0 interface net.opengis.conte@bntactPersonPrimary
interface net.opengis.conte@bntactPosition (also extends java.lang.Cloneable)
interface net.opengis.contebntactVoiceTelephone (also extends
java.lang.Cloneable)
interface net.opengis.conte@bntextURL Type (also extends java.lang.Cloneable)

o0 interface net.opengis.conte@bntextURL
interface net.opengis.s@ontrastEnhancement(also extends java.lang.Cloneable)
interface net.opengis.gr@loordinatesType(also extends java.lang.Cloneable)

0 interface net.opengis.gr@loordinates
interface net.opengis.grloordType (also extends java.lang.Cloneable)

0 interface net.opengis.gr@loord
interface net.opengis.conteXbuntry (also extends java.lang.Cloneable)
interface net.opengis.sdssParameter(also extends java.lang.Cloneable)
interface net.opengis.siisplacement(also extends java.lang.Cloneable)
interface net.opengis.odistanceBufferType (also extends java.lang.Cloneable)
interface net.opengis.od@istanceType(also extends java.lang.Cloneable)

o interface net.opengis.odistance
interface net.opengis.sEARLIEST ON TOP (also extends java.lang.Cloneable)
interface net.opengis.silseFilter (also extends java.lang.Cloneable)
interface net.opengis.odxpressionType(also extends java.lang.Cloneable)

0 interface net.opengis.odgxpression

0 interface net.opengis.odadd

interface net.opengis.od@iv
interface net.opengis.odfnction
interface net.opengis.odgteral
interface net.opengis.oddul
interface net.opengis.odgropertyName
interface net.opengis.o@ub
interface net.opengis.conteéxktensionType (also extends java.lang.Cloneable)

0 interface net.opengis.contexktension
interface net.opengis.skktent (also extends java.lang.Cloneable)
interface net.opengis.skkternalGraphic (also extends java.lang.Cloneable)
interface net.opengis.og@atureldType (also extends java.lang.Cloneable)

0 interface net.opengis.og@atureld
interface net.opengis.skkatureTypeConstraint (also extends java.lang.Cloneable
interface net.opengis.skkatureTypeName(also extends java.lang.Cloneable)
interface net.opengis.skkatureTypeStyle(also extends java.lang.Cloneable)
interface net.opengis.sklll (also extends java.lang.Cloneable)
interface net.opengis.odglterType (also extends java.lang.Cloneable)

o interface net.opengis.odlter

O 0O O0OO0OO0OOo

interface net.opengis.skbnt (also extends java.lang.Cloneable)

135



o O O O0OOo O O0OO0OO0OO0OO0O0OO0OO0 o

O O0OO0OO0OO0OOo

o

OO0OO0OO0OO0OO0OO0OOo

interface net.opengis.skbrmat (also extends java.lang.Cloneable)
interface net.opengis.contexbrmatListType (also extends java.lang.Cloneable)
0 interface net.opengis.contexbrmatlist
interface net.opengis.conteéxbrmatType (also extends java.lang.Cloneable)
0 interface net.opengis.contexbrmat
interface net.opengis.odinctionType (also extends java.lang.Cloneable)
interface net.opengis.s@ammaValue (also extends java.lang.Cloneable)
interface net.opengis.conte@eneralType (also extends java.lang.Cloneable)
o interface net.opengis.conte@eneral
interface net.opengis.s@eometry (also extends java.lang.Cloneable)
interface net.opengis.greometryAssociationType (also extends
java.lang.Cloneable)
o interface net.opengis.grfieometryMember
o interface net.opengis.gralneStringMember
0 interface net.opengis.grRlbintMember
0 interface net.opengis.grRlolygonMember
interface net.opengis.grieometryCollectionType (also extends
java.lang.Cloneable)
interface net.opengis.s@raphic (also extends java.lang.Cloneable)
interface net.opengis.s@raphicFill (also extends java.lang.Cloneable)
interface net.opengis.s@raphicStroke (also extends java.lang.Cloneable)
interface net.opengis.skdalo (also extends java.lang.Cloneable)
interface net.opengis.shkdistogram (also extends java.lang.Cloneable)
interface net.opengis.slchageOutline (also extends java.lang.Cloneable)
interface net.opengis.sldDefault (also extends java.lang.Cloneable)
interface net.opengis.contagkeyword (also extends java.lang.Cloneable)
interface net.opengis.contakeywordListType (also extends java.lang.Cloneable)
0 interface net.opengis.contekeywordList
interface net.opengis.sldhbelPlacement(also extends java.lang.Cloneable)
interface net.opengis.sSIATEST ON_TOP (also extends java.lang.Cloneable)
interface net.opengis.sldiyerFeatureConstraints (also extends java.lang.Cloneab
interface net.opengis.contexyerListType (also extends java.lang.Cloneable)
0 interface net.opengis.contebdyerL ist
interface net.opengis.contaxayerType (also extends java.lang.Cloneable)
0 interface net.opengis.contebdyer
interface net.opengis.sldegendGraphic (also extends java.lang.Cloneable)
interface net.opengis.grhlnearRingMemberType (also extends
java.lang.Cloneable)
0 interface net.opengis.griinerBoundaryls
0 interface net.opengis.grluterBoundaryls
interface net.opengis.grhlnearRingType (also extends java.lang.Cloneable)
interface net.opengis.sldnePlacement(also extends java.lang.Cloneable)
interface net.opengis.grhlneStringMemberType (also extends java.lang.Cloneab
interface net.opengis.grhlneStringType (also extends java.lang.Cloneable)
interface net.opengis.oddteralType (also extends java.lang.Cloneable)
interface net.opengis.od@gicOpsType (also extends java.lang.Cloneable)
o0 interface net.opengis.od@gicOps
o interface net.opengis.odmd
0 interface net.opengis.oddot
0 interface net.opengis.odar
interface net.opengis.od@werBoundaryType (also extends java.lang.Cloneable)
0 interface net.opengis.od@werBoundary
interface net.opengis.siMark (also extends java.lang.Cloneable)
interface net.opengis.siaxScaleDenominator(also extends java.lang.Cloneable)
interface net.opengis.siMinScaleDenominator (also extends java.lang.Cloneable)
interface net.opengis.gultiLineStringType (also extends java.lang.Cloneable)
interface net.opengis.gmultiPointType (also extends java.lang.Cloneable)
interface net.opengis.gmultiPolygonType (also extends java.lang.Cloneable)
interface net.opengis.conteXame (also extends java.lang.Cloneable)

interface net.opengis.sidame (also extends java.lang.Cloneable)
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interface net.opengis.sidamedLayer (also extends java.lang.Cloneable)
interface net.opengis.sidamedStyle(also extends java.lang.Cloneable)
interface net.opengis.sidormalize (also extends java.lang.Cloneable)
interface net.opengis.sf@nlineResource(also extends java.lang.Cloneable)
interface net.opengis.conte®nlineResourceType(also extends java.lang.Cloneabl
0 interface net.opengis.conte@nlineResource
interface net.opengis.sf@verlapBehavior (also extends java.lang.Cloneable)
interface net.opengis.sRhrameterValueType (also extends java.lang.Cloneable)
o interface net.opengis.sihchorPointX
interface net.opengis.shkhchorPointY
interface net.opengis.slisplacementX
interface net.opengis.slisplacementY
interface net.opengis.sldibel
interface net.opengis.s@pacity
interface net.opengis.sRerpendicularOffset
interface net.opengis.sRladius
interface net.opengis.skiotation
0 interface net.opengis.siize
interface net.opengis.grRlointMemberType (also extends java.lang.Cloneable)
interface net.opengis.sRbintPlacement(also extends java.lang.Cloneable)
interface net.opengis.grRlointType (also extends java.lang.Cloneable)
interface net.opengis.grRlolygonMemberType (also extends java.lang.Cloneable)
interface net.opengis.grRlolygonType (also extends java.lang.Cloneable)
interface net.opengis.conteXbstCode(also extends java.lang.Cloneable)
interface net.opengis.odgropertylsBetweenType(also extends java.lang.Cloneabl
interface net.opengis.odgropertylsLikeType (also extends java.lang.Cloneable)
interface net.opengis.odgropertylsNullType (also extends java.lang.Cloneable)
interface net.opengis.odgropertyNameType (also extends java.lang.Cloneable)
interface net.opengis.sRANDOM (also extends java.lang.Cloneable)
interface net.opengis.skkeliefFactor (also extends java.lang.Cloneable)
interface net.opengis.sRemoteOWS(also extends java.lang.Cloneable)
interface net.opengis.sRlule (also extends java.lang.Cloneable)
interface net.opengis.sklectedChannelTypdalso extends java.lang.Cloneable)
o interface net.opengis.sBlueChannel
o interface net.opengis.st@tayChannel
o interface net.opengis.st@teenChannel
o interface net.opengis.siRedChannel
interface net.opengis.siemanticTypeldentifier (also extends java.lang.Cloneable
interface net.opengis.contelerverType (also extends java.lang.Cloneable)
0 interface net.opengis.contegérver
interface net.opengis.sikrvice (also extends java.lang.Cloneable)
interface net.opengis.sBhadedRelief(also extends java.lang.Cloneable)
interface net.opengis.conteXLDType (also extends java.lang.Cloneable)
o interface net.opengis.contet.D
interface net.opengis.sburceChannelNamgalso extends java.lang.Cloneable)
interface net.opengis.o@patialOpsType (also extends java.lang.Cloneable)
o interface net.opengis.o@patialOps
o0 interface net.opengis.o®@BOX
interface net.opengis.o@eyond
interface net.opengis.o@ontains
interface net.opengis.o@@rosses
interface net.opengis.od@isjoint
interface net.opengis.o@Within
interface net.opengis.odgyuals
interface net.opengis.odietersects
interface net.opengis.o@verlaps
interface net.opengis.odauches
interface net.opengis.oiithin
interface net.opengis.conte8RS (also extends java.lang.Cloneable)
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interface net.opengis.conteXtateOrProvince (also extends java.lang.Cloneable)
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o interface net.opengis.sitroke (also extends java.lang.Cloneable)
o interface net.opengis.sltyledlLayerDescriptor (also extends java.lang.Cloneable)
0 interface net.opengis.conte3tyleListType (also extends java.lang.Cloneable)

0 interface net.opengis.conteStyleList
0 interface net.opengis.conteStyleType (also extends java.lang.Cloneable)

0 interface net.opengis.conte3tyle
0 interface net.opengis.silymbolizerType (also extends java.lang.Cloneable)

0 interface net.opengis.si8ymbolizer

o interface net.opengis.sldneSymbolizer

o interface net.opengis.skbintSymbolizer
o interface net.opengis.skblygonSymbolizer
o interface net.opengis.silasterSymbolizer
o interface net.opengis.slitextSymbolizer
0 interface net.opengis.contekitle (also extends java.lang.Cloneable)
0 interface net.opengis.sidtle (also extends java.lang.Cloneable)
0 interface net.opengis.odnarylLogicOpType (also extends java.lang.Cloneable)
0 interface net.opengis.odpperBoundaryType (also extends java.lang.Cloneable)
0 interface net.opengis.odpperBoundary
0 interface net.opengis.conteddRLType (also extends java.lang.Cloneable)
0 interface net.opengis.conte@ataURL
o interface net.opengis.conte@escriptionURL
o interface net.opengis.contextgendURL
0 interface net.opengis.contexdgoURL
o interface net.opengis.conteMietadataURL
o interface net.opengis.sldserLayer (also extends java.lang.Cloneable)
0 interface net.opengis.sldserStyle(also extends java.lang.Cloneable)
o0 interface net.opengis.sihlue (also extends java.lang.Cloneable)
0 interface net.opengis.contexXiewContextCollectionType (also extends

java.lang.Cloneable)
0 interface net.opengis.contexiewContextCollection
0 interface net.opengis.conteXiewContextReferenceType  (also extends
java.lang.Cloneable)
o0 interface net.opengis.contextewContextReference
o0 interface net.opengis.contextewContextType (also extends java.lang.Cloneable)
o0 interface net.opengis.contextewContext
o interface net.opengis.sifellKnownName (also extends java.lang.Cloneable)
o interface net.opengis.contétindowType (also extends java.lang.Cloneable)
0 interface net.opengis.conteifindow
0 interface net.opengis.griil.(also extends java.lang.Cloneable)
0 interface net.opengis.gnil.(also extends java.lang.Cloneable)
0 interface net.opengis.grél.(also extends java.lang.Cloneable)

Figure 164 Created interfaces (API)
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Tag files
Basic System capabilities

Data input

ViewContext

The ViewContext tag loads the content of a “View@oti' document either from the
file system or an URL. Behind the scenes the “Viewtext” document is parsed into a
form that allows further processing. This first eyde reads from an URL, the second
one from the file system.

<context:ViewContext url L">
The ViewContext can be accessed with the ${viewExvariable
</context:ViewContext>

Figure 165 Example: read from URL

<context:ViewContext file5"The fije">
The ViewContext can be accessed with the ${viewi€xtjvariablé
</context:ViewContext>

Figure 166 Example: read from file

<%@tag description = "put the tag description h@@jeEncoding="UTF-8"%>
<%@taglib uri="http://java.sun.com/jspl/jstl/corefefix="c"%>
<%-- Attributes --%>

<% @attribute name="file" type="java.lang.Stringuéred="false" description="Reads from a given
file"%>

<% @attribute name="url" type="java.lang.String" ueqd="false" description="Reads from a given
URL"%>

<%-- Variable that stores the ViewContext --%>

<%@variable name-given="viewContext" variable-cld's®t.opengis.context.ViewContext"
scope="NESTED"%>

<c:.choose>
<c:when test="${file!=null}">

<c:set var="viewContext" value="<%=com.haalec.ogc.context.io.ViewContextlO.read(new
java.io.FileReader(new java.io.File(file)))%>"/>

</c:when>
<c:when test="${url!=null}">

<c:set var="viewContext" value="<%=com.haalec.ogc.context.io.ViewContextlO.read(new
java.io.InputStreamReader((new java.net.URL(unhgmStream()))%>"/>

</c:when>
</c:choose>
<jsp:doBody/>
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Figure 167 Tag file: ViewContext.tag

Storing, maintaining, and outputting data

ViewContextWriter

The mapping mechanism for the WMC schema geneaatiesnatically a “Reader” and
“Writer” class for each namespace. The author imgeleted a tag that writes a given

ViewContext with a provided filename “The filenamiato the filesystem.

<context:ViewContextWriter file3"The filenarhe” vie@ontext=TThe ViewContekt"/>

Figure 168 Example: write ViewContext

<%@tag description = "Writes a ViewContext into fhesystem” pageEncoding="UTF-8" body-
content="empty"%>

<% @taglib uri="http://java.sun.com/jspl/jstl/corerefix="c"%>
<% @attribute name="file" type="java.lang.Stringqéred="true" description="Writes to the file"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"
description="The view context to be written"%>

<c:if test="${file!=null && viewContext!=null}">
<%com.hadrbolec.ogc.context.io.ViewContextlO.writegvContext, new java.io.FileWriter(file));%>
</c:if>

Figure 169 Tag file: ViewContextWriter.tag
Edit and display (on output)
Visibility

DisplayLayer

The “DisplayLayer” tag sets the value of the hidagtribute of the respective Layer
element in the “ViewContext” document to true.

<context:DisplayLayer layerNamg="The name of thel4 viewContext="The ViewContelxt">

Figure 170 Example: display layer

<%@tag description = "Displays the layer" pageEiwgd ' UTF-8"%>

<%@taglib uri="http://java.sun.com/jspl/jstl/coreefix="c"%>

<% @attribute name="layer" type="java.lang.Stringtjuired="true"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>
<%com.hadrbolec.ogc.context.util.VisibleUtil.disp{eayer,viewContext); %>

Figure 171 Tag file: DisplayLayer.tag

HideLayer

The “HideLayer” tag sets the value of the hiddetriaite of the respective Layer
element in the “ViewContext” document to true.
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<context:HideLayer layerName="The name of the [aygewContext={ The ViewContekt">

Figure 172 example: hide layer

<%@tag description = "Hides the layer" pageEncodihy F-8"%>

<%@taglib uri="http://java.sun.com/jspl/jstl/coreefix="c"%>

<% @attribute name="layer" type="java.lang.Stringtjuired="true"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>
<%com.hadrbolec.ogc.context.util.VisibleUtil. hidefer,viewContext); %>

Figure 173 Tag file: HideLayer.tag

Add / remove layer

Removelayer

This tag removes a layer permanently from the “\Gentext”.

<context:Removelayer layerName="The layer ame\‘/\/@'entext:TThe ViewConteb(t"/>

Figure 174 Example: remove layer

<%@tag description = "put the tag description h@@jeEncoding="UTF-8" body-
content="EMPTY"%>

<%@taglib uri="http://java.sun.com/jspl/jstl/coreefix="c"%>

<% @attribute name="layerName" type="java.lang.$ttirequired="true" description="The name of
the layer"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"
description="The ViewContext"%>

<%com.hadrbolec.ogc.context.util.LayerUtil.remoag@r,viewContext); %>

Figure 175 Tag file: Removelayer.tag

AddLayer

This tag adds a new “Layer” to the “ViewContext'acdonent. The content between

the

“AddLayer” tag is parsed into a “Layer” element.thre case a “Layer” with the same
name exists it is substituted with the new one.e@tise the new layer is added after

the last one. This means the layer is displayetheriop position.

<context:AddLayer viewContextE"The ViewContex{"> & hayer XML fragmeri/context:AddLayer>

Figure 176 example: add layer

<%@tag description = "put the tag description h@@jeEncoding="UTF-8"%>

<% @taglib uri="http://java.sun.com/jspl/jstl/coreefix="c"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>
<jsp:doBody varReader="_layer"/>

<%
com.hadrbolec.ogc.context.util.LayerUtil.add(conadtenlec.ogc.context.io.LayerlO.read((java.io.Re

er)jspContext.findAttribute("_layer")),(net.opengiantext.ViewContext)jspContext.findAttribute("vie
Context"));

%>

ad

<
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Figure 177 Tag file: AddLayer.tag

OrderLayer

Rearranges the order of the “Layer”s in the “Ldyst’ element of a given view
context.

<context:OrderLayer IayerNam:”cite:NamedPIaceI’cm;t”“ viewContext={The viewContext"/>

Figure 178 Example: Move layer up

The “up” action moves the “cite:NamedPlaces” layee position upwards.

<context:OrderLayer IayerNam:"cite:NamedPIaceI’cm;t“" viewContext= The
viewContext"/>

Figure 179 Example: Move layer down

The “down” action moves the “cite:NamedPlaces” fayee position downwards.

<context:OrderLayer IayerNam:”cite:NamedPIacei’om;t”@” viewContext=| The viewContejxt"/>

Figure 180 Example: Move layer top

The “to” action moves the “cite:NamedPlaces” lagethe top position.

<context:OrderLayer layerName="cite:NamedP|acefaast’potton)” viewContext="The
viewContext'/>

Figure 181 Example: move layer bottom

The “bottom” action moves the “cite:NamedPlacegelaat the bottom position.

<%@tag description = "Changes the order of therlggyageEncoding="UTF-8"%>
<% @taglib uri="http://java.sun.com/jspl/jstl/coreefix="c"%>
<% @attribute name="layerName" type="java.lang.$ftirequired="true"%>
<%@attribute name="action" type="java.lang.Stringfuired="true"%>
<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>
<c:choose>
<c:when test="${action=="up'}">
<%com.hadrbolec.ogc.context.util. OrderUtiliabayerUp(layerName,viewContext); %>
</c:when>
<c:when test="${action=="down'}">
<%com.hadrbolec.ogc.context.util. OrderUtiliabayerDown(layerName,viewContext);%>
</c:when>
<c:when test="${action=="top'}">
<%com.hadrbolec.ogc.context.util. OrderUtihabayerTop(layerName,viewContext);%>
</c:when>
<c:when test="${action=="bottom'}">
<%com.hadrbolec.ogc.context.util. OrderUtiliabayerBottom(layerName,viewContext); %>
</c:when>
</c:choose>

Figure 182 Tag file: OrderLayer.tag
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Symbolize

StyleLayer

This tag allows select a style for a layer whictcamtained in its StyleList element.

Therefore, the current attribute of the style istgétrue”.

<context:StyleLayer layerNamd="Najne” styleNarre="NkiniiewContext=[ ViewContext"/>

Figure 183 Example: select style

<%@tag description = "put the tag description h@ajeEncoding="UTF-8" body-
content="EMPTY"%>

<%@taglib uri="http://java.sun.com/jsp/jstl/corefefix="c"%>

<%-- The list of normal or fragment attributes d@nspecified here: --%>

<% @attribute name="layerName" type="java.lang.$frirequired="true"%>

<%@attribute name="styleName" type="java.lang.$trirequired="true"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>
<%com.hadrbolec.ogc.context.util. StyleUtil.setCuatflayerName,styleName,viewContext);%>

Figure 184 Tag file: StyleLayer.tag

AddStyle
Adds a new “Style” to the “Layers™s “StyleList” @nent. The content between

the

“AddStyle” tag is parsed into a “Style” element. tlne case a “Style” with the same
name exists it is substituted with the new one e@tise the new style is added after the

last one. It is possible to enter any style elemeaiid according to the WM

C

specification. Once the style is added or updatesl set automatically active (current

attribute is set to 'true’).

<context:AddStyle layerNameg"The layer name” viewﬁlxt:'|The ViewConte*t">

[The layer XML fragmeht
</context:AddStyle>

Figure 185 Example: add style

<%@tag description = "Add a new Style" pageEncodibly F-8"%>

<%@taglib uri="http://java.sun.com/jsp/jstl/corefefix="c"%>

<% @attribute name="layerName" type="java.lang.$frirequired="true"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>
<jsp:doBody varReader="_style"/>

<%

com.hadrbolec.ogc.context.util. StyleUtil.add(conaiteblec.ogc.context.io. StylelO.read((java.io.Rea

)ispContext.findAttribute("_style")),(net.opengisritext.ViewContext)jspContext.findAttribute("viewC

ontext"));

er

%>

Figure 186 Tag file: AddStyle.tag
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Browse

ConvertPixel2Mapunit

The Convert tag is simply an internally used utilidg. It converts pixel coordinates
into map units. It is used inside the move and meakags. The first example converts
a dx distance and dy distance from pixel into miipsu

<context:ConvertPixel2Mapunit dxE"400" dy="200" vi€ontext=f The ViewContekt"/>
distanceX ang distanceY variable store the distamoeapunits

Figure 187 Example: convert dx, dy from pixel intomapunits

The second example converts a point from pixel dinates into map units.

<context:ConvertPixel2Mapunit xE"400" y="200" viewttext={The ViewContekt"/>
variable store the coordinates of the pisinhapunits

Figure 188 Example: convert point from pixel into nap units

<context: ConvertPixel2Mapunit minx="200" min;@Ofﬂaxx:”’ maxy:”
viewContext=[The ViewContext"/>

boundingBox variable store the coordinates ofpbi@t in mapunits

Figure 189 Example: convert bounding box from pixelnto mapunits

The third and last example converts a bounding (paxx, miny, maxx, maxy) from
pixel into map units.

<%@tag description = "Converts pixel into mapunfageEncoding="UTF-8" body-
content="empty"%>

<% @taglib uri="http://java.sun.com/jspl/jstl/coreefix="c"%>

<%@attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>
<% @attribute name="x" type="java.lang.String" regd="false"%>

<% @attribute name="y" type="java.lang.String" reqd~="false"%>

<%@attribute name="minx" type="java.lang.Stringtjuged="false" %>

<% @attribute name="miny" type="java.lang.Stringtjuged="false"%>

<% @attribute name="maxx" type="java.lang.Stringjured="false"%>

<%@attribute name="maxy" type="java.lang.Stringjuzed="false"%>

<% @attribute name="dx" type="java.lang.String" reqd="false"%>

<% @attribute name="dy" type="java.lang.String" reqd="false"%>

<%@yvariable name-given="point" variable-class="dwmarbolec.ogc.context.geom.Point"
scope="AT_END"%>

<%@variable name-given="boundingBox" variable-sf'aet.opengis.context.BoundingBox"
scope="AT_END"%>

<%@variable name-given="distanceX" variable-cldgsz.lang.Double" scope="AT_END"%>
<%@yvariable name-given="distanceY" variable-cldfsz.lang.Double" scope="AT_END"%>
<c:choose>

<%-- converts a point box --%>

<c:when test="${x!=null && y'=null}">
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<c:set var="point" value="<%=com.hadrbotez.context.util. ConvertUtil. pixel2Mapunits(new
com.hadrbolec.ogc.context.geom.Pointimpl(Double@Bouble(x),Double.parseDouble(y)),viewCant
ext)%>"/>

</c:when>
<%-- converts a bounding box --%>
<c:when test="${minx!=null && miny!'=null && max!=null && maxy!=null}">

<c:set var="boundingBox"
value="<%=com.hadrbolec.ogc.context.util. Convertpixel2Mapunits(com.hadrbolec.ogc.context.ut
il.BoundingBoxUtil.getBoundingBox(Double.parseDoeghinx),Double.parseDouble(miny),Double.
parseDouble(maxx),Double.parseDouble(maxy)),viewexio>"/>

</c:when>
<%-- converts a dx and dy distance --%>
<c:when test="${dx!=null && dy!=null}">

<c:set var="distanceX"
value="<%=com.hadrbolec.ogc.context.util. ConvettditiPixel2Mapunits(Double.parseDouble(dx) v
ewContext)%>"/>

<c:set var="distanceY"
value="<%=com.hadrbolec.ogc.context.util. ConvertdyiPixel2Mapunits(Double.parseDouble(dy),
ewContext)%>"/>

</c:when>
</c:choose>

<

Figure 190 Tag file: ConvertPixelToMapunit.tag

Move

This tag moves the visible map extent accordingh&ousers input. It is necessary to
convert the given coordinates from pixel values miap units (see convert p. 144).

<context:Move dx="100" dy9"50” viewContextE"TheiswContext"/>

Figure 191 Example: move dx, dy

The first example moves the extent 100 pixels wast®/and 50 pixel southwards.

<context:Move fromX:” fromY:” toX:” to‘#”@” viewContext={The ViewContekt"/>

Figure 192 Example: move from point to point (pan)

The pan example moves the displayed map extent fhrenpoint 100, 50 to the point
150, 20.

<context:Move toX:" toY:” viewContextt" TheiewContext"/>

Figure 193 Move tag: move to point (centre at) exapte

The last example re-centres the extent at the A6t 50.

<%@tag description = "put the tag description h@@jeEncoding="UTF-8" %>

<% @taglib uri="http://java.sun.com/jspl/jstl/corerefix="c"%>

<%@taglib tagdir="/WEB-INF/tags/context" prefix="got@xt"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>
<% @attribute name="dx" type="java.lang.String" regd="false"%>

<% @attribute name="dy" type="java.lang.String" reqd="false"%>

<% @attribute name="fromX" type="java.lang.Stringtjuired="false"%>
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<% @attribute name="fromY" type="java.lang.Stringtjuired="false"%>
<%@attribute name="toX" type="java.lang.String" vged="false"%>
<%@attribute name="toY" type="java.lang.String" vged="false"%>
<c:choose>
<%-- move from point to point (pan) --%>
<c:when test="${fromX!=null && fromY!=null && ©X!=null && toY!=null}">
<context:ConvertPixel2Mapunit x="${fromX}y="${fromY}" viewContext="${viewContext}"'/>

<%com.hadrbolec.ogc.context.geom.Point Roint = new
com.hadrbolec.ogc.context.geom.Pointimpl(point.@gepoéint.getY());%>

<context:ConvertPixel2Mapunit x="${toX}" y${toY}" viewContext="${viewContext}"/>

<%com.hadrbolec.ogc.context.geom.Point ittRPonew
com.hadrbolec.ogc.context.geom.Pointimpl(point.gepoéint.getY());%>

<%com.hadrbolec.ogc.context.util. MoveUtibve (viewContext,fromPoint,toPoint); %>

</c:when>

<%-- move to point (centre at) --%>

<c:when test="${(fromX==null || fromY==null) &&toX != null && toY != null)}">
<context:ConvertPixel2Mapunit x="${toX}" y${toY}" viewContext="${viewContext}"/>
<%com.hadrbolec.ogc.context.util. MoveUtibve (viewContext,point); %>

</c:when>

<%-- move dx, dy --%>

<c:when test="${dx!=null && dy'=null}">
<context:ConvertPixel2Mapunit dx="${dx}" dy${dy}" viewContext="${viewContext}"/>
<%com.hadrbolec.ogc.context.util. MoveUtibve (viewContext,distanceX,distanceY);%>

</c:when>

</c:choose>

Figure 194 Tag file: Move.tag

GetFeaturelnfo
This tag file performs a WMS “GetFeaturelnfo” regue

<context:GetFeaturelnfo xE"300" @5" layerNameit8dNamedPlacés" viewContex@he
[ViewContex">

Frequest variable store GetFeaturelnfo requested¥¥MS service.

fFesponde variable store GetFeaturelnfo resporgeal/MS service.
</context:GetFeaturelnfo>

Figure 195 GetFeaturelnfo example

The “request” variable stores the WMS “GetFeatu@lirequest. The “response”
variable stores the response from the service.

<%@tag description = "put the tag description h@@jeEncoding="UTF-8"%>
<% @taglib uri="http://java.sun.com/jspl/jstl/corerefix="c"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" rtexprvalue="true"
required="true"%>

<% @attribute name="layerName" type="java.lang.$ftirequired="true"%>

<% @attribute name="x" type="java.lang.String" regd="true"%>

<% @attribute name=

"y" type="java.lang.String" raqd="true" %>
<%@variable name-given="response" variable-clgasa'lang.String" scope="NESTED"%>
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<%@variable name-given="request" variable-classzdjlang.String" scope="NESTED"%>

<c:set var="request"
value="<%=com.hadrbolec.ogc.context.uti.l WMSGetResjUtil.getGetFeaturelnfoRequest(Integer.p
arselnt(x),Integer.parselnt(y),layerName,viewCot)géx"/>

<c:set var="response"><c:import url="${request}"feset>
<jsp:doBody/>

Figure 196 Tag file: GetFeaturelnfo.tag
List / report

GetFeature

The GetFeature tag creates, based on the givenHesteireConstraint element, a WFS
“GetFeature” request. The request is performedtla@desponse is stored.

<context:GetFeature IayerNamE="The layer Hame" reatFes="maximal number of featyres"

viewContext:“The view contgxt">

| ${features.request} Stores the GetFeaegeest
| ${features.response} Stores the GetFeaasgonse
</context:GetFeature>

Figure 197 Example: WFS GetFeature request

The “features” variable stores the WFS “GetFeatuegiuest and response.

<%@tag description = "put the tag description h@@jeEncoding="UTF-8"%>

<% @taglib uri="http://java.sun.com/jspl/jstl/coreefix="c"%>

<%@taglib tagdir="/WEB-INF/tags/io" prefix="i0"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" rtexprvalue="true"
required="true"%>

<% @attribute name="layerName" type="java.lang.$ftirequired="true"%>

<% @attribute name="maxFeatures" type="java.lanm&trequired="true"%>

<%@variable name-given="features" variable-claseni.hadrbolec.ogc.context.dto.FeatureDTO"
scope="NESTED"%>

<c:set var="features"
value="<%=com.hadrbolec.ogc.context.render.FeatmeBrerHelper.getFeatures(layerName,Intege
arselnt(maxFeatures),viewContext)%>"/>

<jsp:doBody/>

-

P

Figure 198 Tag file: GetFeature.tag

Data manipulation and Analysis functions

Scale

This tag scales the displayed map extent.

<context:Scale factor or” ViewContext=" & kiew context"/>

Figure 199 Scale factor example

The first example scales the displayed boundingviitix the provided factor.
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<context: Scale x$"x coordingte” yE"y coordingteictor={The factdr” viewContextf" The viéw
[context"/>

Figure 200 Scale centre factor

In this example the map is re-centred at the gp@nt and afterwards scaled according
to the given factor.

<context:Scale minx x" minyE"mir y" maxxE"mak maxy={max y" viewContext" The vigw
lcontext"/>

Figure 201 Scale to bounding box example

This example scales to the given bounding box.

<%@tag description = "put the tag description h@@jeEncoding="UTF-8" body-content="EMPTY"
%>

<% @taglib uri="http://java.sun.com/jspl/jstl/corerefix="c"%>
<%@taglib tagdir="/WEB-INF/tags/context" prefix="gt@xt"%>
<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>
<%@attribute name="factor" type="java.lang.Strimgtjuired="false"%>
<% @attribute name="x" type="java.lang.String" reqd~="false"%>
<% @attribute name="y" type="java.lang.String" reqdi="false"%>
<% @attribute name="minx" type="java.lang.Stringtju@ed="false"%>
<% @attribute name="miny" type="java.lang.Stringtjuged="false"%>
<% @attribute name="maxx" type="java.lang.Stringjueed="false"%>
<% @attribute name="maxy" type="java.lang.Stringjured="false"%>
<%@attribute name="units" type="java.lang.Stringtjuired="false"%>
<c:choose>
<%-- zoom factor --%>
<c:when test="${x==null && y==null && factor!=nll}">
<%com.hadrbolec.ogc.context.util. Scalebitile(viewContext,Double.parseDouble(factor)); %>
</c:when>
<%-- zoom center factor --%>
<c:when test="${x!=null && y'=null && factor!=null}">
<context:ConvertPixel2Mapunit x="${x}" y={$}" viewContext="${viewContext}"/>
<%com.hadrbolec.ogc.context.util. Scalebitile(viewContext,Double.parseDouble(factor)); %>
</c:when>
<%-- rescale to bounding box (zoom rectanghp
<c:when test="${minx!=null && miny!=null && max!=null && maxy!=null}">
<c:choose>
<c:when test="${units!=null && units=="mapits'}">
<%

net.opengis.context.BoundingBox boundiogB
com.hadrbolec.ogc.context.util. BoundingBoxUtil.getBidingBox(Double.parseDouble(minx),
Double.parseDouble(miny),Double.parseDouble(maxodiide. parseDouble(maxy));

com.hadrbolec.ogc.context.util. Scalebitéle (viewContext,boundingBox);
%>
</c:when>
<c:otherwise>
<context:ConvertPixel2Mapunit minx="$m}" miny="${miny}" maxx="${maxx}"
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maxy="${maxy}" viewContext="${viewContext}"/>
<%com.hadrbolec.ogc.context.util. Scailed¢ale (viewContext,boundingBox);%>
</c:otherwise>
</c:choose>
</c:when>
</c:choose>

Figure 202 Scale.tag

The tag file examines the input parameters provided determines the necessary
action(s) according to them.

Measure

The measure tag allows to measure a distance. iVea goordinates are converted
from pixel into map units. The given x- and y-dista difference in pixel is converted
into map units. Afterwards the distance is caladailhe separate conversion in x and y
direction is necessary, because the displayed rmape scaled differently in x and y
direction.

<context:Measure dxE"2p0" dy="100" viewContext="THiewContext">

Distance ag distance variable

</context:Measure>

Figure 203 Example: measure

<%@tag description = "put the tag description h@@jeEncoding="UTF-8"%>

<%@taglib uri="http://java.sun.com/jspl/jstl/corefefix="c"%>

<%@taglib tagdir="/WEB-INF/tags/context" prefix="gtext"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" required="true"%>

<% @attribute name="dx" type="java.lang.String" reeqd="true"%>

<% @attribute name="dy" type="java.lang.String" reqd="true"%>

<%@variable name-given="distance" variable-clagsrl.lang.Double" scope="NESTES"%>
<context:ConvertPixel2Mapunit dx="${dx}" dy="${dy}ViewContext="${viewContext}"/>

<c:set var="distance"><%=Math.hypot(distanceX.deMallue(),distanceY.doubleValue())%></c:set>
<jsp:doBody/>

Figure 204 Measure.tag
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Spatial Analysis
Graphical overplot

GetMap

This tag generates a WMS “GetMap” request for aible layers in a “ViewContext”
document. It graphically overplots the layers aisgpldys the map.

<context:GetMap viewContext="The ViewConfext"/>

Figure 205 Example: GetMap

The example displays a map of a given view context.

<%@tag description = "put the tag description h@ajeEncoding="UTF-8" body-content="empty"%>
<%@taglib uri="http://java.sun.com/jspl/jstl/corefefix="c"%>
<%@taglib tagdir="/WEB-INF/tags/context" prefix="gtext"%>

<% @attribute name="viewContext" type="net.opengistext.ViewContext" rtexprvalue="true"
required="true"%>

<context:DisplayMap
map="<%=com.hadrbolec.ogc.context.render.Rdrattory.renderMap(viewContext)%>"/>

Figure 206 Tag file: GetMap.tag

The map is visualised with the help of the DisplagVitag. The DisplayMap tag
graphically overplots all layers which have a hiddétribute with the value false.

<%@tag description = "put the tag description h@a@jeEncoding="UTF-8"%>

<%@taglib uri="http://java.sun.com/jspl/jstl/corefefix="c"%>

<% @attribute name="map" type="com.hadrbolec.ogdedrdto.Map" required="true"%>

<div

style="position:relative;width:${map.window.width}x; height:${map.window.height+6}px;border-
style:outset;border-width:3px">

<c:forEach var="item" items="${map.images}">
<img style="position:absolute;top:0px;|6fix" src="${item.URI}"
width="${map.window.width}" width="${map.window.hejht}"/>
</c:forEach>
</div>

Figure 207 DisplayMap.tag
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Utility classes

WMSG etR equestUtil

qetGet MapR equest layer am & String, vie wCo 4 WigwC ontesd I String
+0etGet CapabilitiesRequed (layeriam e String viewContext - ViewC ontext 1String
+0etGet Featureln foR equest (cint vint lavertam e String vewConte :ViewC ontest TString

Figure 208 WMSGetRequestUtil

This class creates for a given ViewContext a WM®tNEap”, “GetCapabilities” and /
or “GetFeaturelnfo” request.

WF SPostR equestUtil

Figure 209 WFSPostRequestUtil

The “WFSPostRequestULil” class performs a WFS “@Gatkre” request with the post
method.

StyleUtil

+getStyle (gyleMame: String layer Layer): Stye

+getham & CStri

+0etC urrent (layeram e:String vie wContext:ViewC ontext I Style
+aetC urrert (layer:Layery Style

+ Mam m & String, v o :Strin

+getCurrentlamedayer:Layer I String

+8etC urrent faverdam e:String styleham e String e wCo ntest ViewC ontest ) void
+ T leblame: String layer: r v

+add (gyle:Stye layeram e String viewContext -ViewC ontext ) void

Figure 210 StyleUtil

This utility gets, sets the current style and 4dds a new one.
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Scalelltil

Ezcale(houndingBox - BoundingBox factor .double T BoundingBox
#s:ﬂle{bamdlncﬂax Bnundmcﬂux iﬂdm double mnter Pmnt‘.[andlanux

male{memﬂnrteﬂ ‘\-'Iewf.‘onte:d T‘ac:tnr dnuhle; void
male{ﬂencarten ViewContest, fac:tnr double oerter antkmud

male{memﬂnrteﬂ ViewC ontest, hmndlngElux Elm.ndlmElnxl void
+ecale(viewContex: ViewC ontext scaleDenom ingtor: lona standardR end eringP i xel Size - double ) void

Figure 211 ScaleUtil

The “ScaleUtil” performs all necessary scaling fumgs.

OrderUtil

=< create }:-+0n:lerUh‘Iﬂ OrderUtil

+movel averlp(layemiam e String vie wContexd: ViewC ontext ) void
+movel averT oplayeiiam e: String vie wContest: ViewC ontext ) void
+movel ayverBottom (layerNam &:String vie wConted:ViewC ontext - voic

Figure 212 OrderUtil

This utility allows to change the order of the les/@ a ViewContext document.

Mow ell il

#m ove(boundingBox:BoundingBox dx: double dy: double ) BoundingBox
mnnu{homdlmﬁax Enmdlr'ruﬂnx.toF'mm P-:nntl Bnunchnqﬂox

+move(viewContextViewC ontext dx double dy double Y void

ﬂnnumew:ortm WiewC ontext toP oint: P oint ) void
Paint:Paoin

Figure 213 MoveUtil
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The “MoveULtil” performs all necessary move functan a ViewContext document.

LayerUtl

£ riname: Strirg | - Lish); r

+getl ayer{name:String vie wContest -ViewC ontext YLayer
+remove (layvertam e:String vie wContex ViewC ontest Tveid
+add I Wi mtext Wi nitest Tvoid
+getPosition(layerMam e String, vie wContest: ViewContestlint

+qetP ostion(layedam & String, laved ist: Lisfiint

Figure 214 LayerUtil

With this utility class it is possible to add, remeoand get a layer of a ViewContext

document. Additionally, the position of a layer dandetermined.

Figure 215 VisibleUtil

Visibleltil

Edi - T voi

Fhide (layer L ayer ) woid

#ogale (layver:Laver i void

+toggle (name:String vie wContext: ViewC ontest ) voic
+dig name:String viewContex - WViewC ontest ) void
+hide(name: String vie wContest: ViewC ontext ¥ void

The visibility of a layer is changed (display, hideggle) with the help of this utility.

FormatUHil

+getC urrent (layvert am e String vie wContest ViewC ontext I Format

+etC urrent (laver-Laver ) Form at

Figure 216 FormatUtil

The “FormatUtil” allows to set and / or get the ramt format of a layer in a

ViewContext docu

ment.
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Figure 217 ConvertUtil

The “ConvertUtil” contains all functionalities nesdl to convert distances, points and
bounding boxes from pixel into map units.

154



ViewContext documents

RemoteWFS_States.xml

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

<ViewContext xmIns="http://www.opengis.net/contexthins:sld="http://www.opengis.net/sld"
xmlins:xlink="http://www.w3.0rg/1999/xlink" xmIns:agr"http://www.opengis.net/ogc"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instaioversion="1.0.0" id="U1051_States">

<General>
<Window width="400" height="200"/>
<BoundingBox SRS="EPSG:4326" minx="-126'hg#"18" maxx="-66" maxy="57"/>
<Title>Layer order 1</Title>
</General>
<LayerList>
<Layer queryable="true" hidden="false">
<Server service="OGC:WMS" version="1"2.

<OnlineResource xlink:type="simpldihk:href="http://127.0.0.1:8084/deegreewms/wnis?

</Server>
<Name>States</Name>
<Title>States</Title>
<SRS>EPSG:4326</SRS>
<FormatList>

<Format current="true">image/qgifefmat>
</FormatList>
<StyleList>

<Style current="true">

<SLD>
<Name>Original</Name>

<OnlineResource xlink:typsimple"
xlink:href="http://12¥.0.1:8084/deegreewms/debug/sld/States SLD.xml"/>

</SLD>
</Style>
</StyleList>
</Layer>
</LayerList>
</ViewContext>

Figure 218 “ViewContext” document: RemoteWFS_ Statezml

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

<StyledLayerDescriptor xmins="http://www.opengid/akel" xmIns:ogc="http://www.opengis.net/ogc'

xmIns:gml="http://www.opengis.net/gml" xmins:xlinkattp://www.w3.0rg/1999/xlink"
xmins:xsi="http://www.w3.0rg/2001/XMLSchema-instaiosersion="1.0.0">

<UserLayer>
<RemoteOWS>
<Service>WFS</Service>

<OnlineResource xmins:xlink="http://wwmB.org/1999/xlink" xlink:type="simple"
xlink:href="http://127.0.0.1:808&0server/wfs?"/>
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</RemoteOWS>
<LayerFeatureConstraints>
<FeatureTypeConstraint>
<FeatureTypeName>topp:states</Fe@tpeName>
</FeatureTypeConstraint>
</LayerFeatureConstraints>
<UserStyle>
<Name>topp:states</Name>
<Title>topp:states</Title>
<FeatureTypeStyle>
<Rule>
<PolygonSymbolizer>
<Geometry>
<ogc:PropertyName>tapg: geom</ogc:PropertyName>
</Geometry>
<Stroke>
<CssParameter nameekst>#0000FF</CssParameter>
<CssParameter nameekstiwidth">2</CssParameter>
</Stroke>
</PolygonSymbolizer>
</Rule>
</FeatureTypeStyle>
</UserStyle>
</UserLayer>
</StyledLayerDescriptor>

Figure 219 StyledLayerDescriptor file: States_SLD.ml

This file is the online referenced StyledLayerDgsor file for the “ViewContext”
shown in Figure 218 “ViewContext” document: .
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WMS_cite. WMC.xml|

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

<ViewContext xmIns="http://www.opengis.net/contexthins:sld="http://www.opengis.net/sld"
xmins:xlink="http://www.w3.0rg/1999/xlink" xmins:agr"http://www.opengis.net/ogc"
xmlins:xsi="http://www.w3.0rg/2001/XMLSchema-instaio/ersion="1.0.0" id="U1051_Cite">

<General>
<Window width="400" height="200"/>

<BoundingBox SRS="EPSG:4326" minx="-0.00%&hy="-0.005" maxx="0.005" maxy="0.005"/4

<Title>UniGIS MSc 2003 master thesis</Title
<KeywordList>
<Keyword>Master thesis</Keyword>
<Keyword>U1051</Keyword>
</KeywordList>

<Abstract>Master thesis MSc UniGIS MSc 2008is view context document stores the examp

used within the master thesis.</Abstract>
<LogoURL format="image/qgif" width="126" hght="80">

<OnlineResource xlink:type="simple"
xlink:href="http://127.0.0.1:8084/deegreewms/imadged_ogo.qgif"/>

</LogoURL>
<DescriptionURL>

<OnlineResource xlink:type="simple"
xlink:href="http://127.0.0.1:8084/description/Deigtion.html"/>

</DescriptionURL>
<ContactInformation>
<ContactPersonPrimary>
<ContactPerson>Michael Hadrboleoni@ctPerson>
<ContactOrganization>Agency</Cottaganization>
</ContactPersonPrimary>
<ContactPosition>Developer</Contactihas>
<ContactAddress>
<Address>EImsstreet 13</Address>
<City>Vienna</City>
<StateOrProvince>Vienna</State Ovifice>
<PostCode>1090</PostCode>
<Country>Austria</Country>
</ContactAddress>
<ContactVoiceTelephone>0815</Contactédelephone>
<ContactFacsimileTelephone>0915</CdRacsimileTelephone>
<ContactElectronicMailAddress>test@testic/ContactElectronicMailAddress>
</Contactinformation>
</General>
<LayerList>
<l-- Begin: cite BasicPolygons layer -->
<Layer queryable="true" hidden="true">
<Server service="OGC:WMS" version="1.1.1">
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<OnlineResource xlink:type="simple"nkihref="http://127.0.0.1:8084/deegreewms/wms?"/3
</Server>
<Name>cite:BasicPolygons</Name>
<Title>BASIC Polygons</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/gif</Fotma
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style current="true">
<Name>default:cite:BasicPolygonsaiie>
<Title>default:cite:BasicPolygon$itle>
<LegendURL width="20" height="20">

<OnlineResource xlink:type="gplel'
xlink:href="http://127.0.0.1:8084/deegreewms/legeedault_cite BasicPolygons.png"/>

</LegendURL>
</Style>
<Style>
<SLD>
<Name>online:styledLayeDesaipile:cite:Descriptor:BasicPolygons</Name>
<Title>Online basic polygonlsty/Title>

<OnlineResource xlink:type="gle'
xlink:href="http://127.0.0.1:8084/deegreewms/Basiggons.sld"/>

</SLD>
</Style>
<Style>
<SLD>
<Name>inline:styledLayeDescriptademdescriptor:BasicPolygons</Name>
<Title>SLD basic polygon style</€it
<sld:StyledLayerDescriptor versith6.0">
<sld:NamedLayer>
<sld:Name>cite:BasicPolygefsld:Name>
<sld:UserStyle>
<sld:Name>default:dtasicPolygons</sld:Name>
<sld:Title>Userdefinddid: Title>
<sld:FeatureTypeStyle>
<sld:Name>defauleBasicPolygons</sld:Name>
<sld:Rule>
<sld:Name>d#asicPolygons</sld:Name>
<sld:PolygonSyatizer>
<sld:Geomyet
<ogmpertyName>GEOM</ogc:PropertyName>

158



</sld:Gedmye
<sld:Stroke
<sldgParameter name="stroke">#000000</sld:CssParameter>
<sld€Parameter name="stroke-width">3</sld:CssParameter>
</sld: Steok
</sld:Polygom3yolizer>
</sld:Rule>
</sld:FeatureTypeStyle>
</sld:UserStyle>
</sld:NamedLayer>
</sld:StyledLayerDescriptor>
</SLD>
</Style>
<Style>
<SLD>
<Name>inline:featureTypeStyle:ditescriptor:BasicPolygons</Name>
<Title>inline feature type stylesimpolygon style</Title>
<sld:FeatureTypeStyle>
<sld:Name>default:cite:Basiormns</sld:Name>
<sld:Rule>
<sld:Name>cite:BasicPolygefsld:Name>
<sld:PolygonSymbolizer>
<sld:Geometry>
<ogc:PropertyNamé&vi</ogc:PropertyName>
</sld:Geometry>
<sld:Stroke>
<sld:CssParametene="stroke">#FF0000</sld:CssParameter>
<sld:CssParametame="stroke-width">3</sld:CssParameter>
</sld:Stroke>
</sld:PolygonSymbolizer>
</sld:Rule>
</sld:FeatureTypeStyle>
</SLD>
</Style>
</StyleList>
</Layer>
<l--End:: cite BasicPolygons layer -->
<l-- Begin: cite:Bridges layer -->
<Layer queryable="true" hidden="false">
<Server service="OGC:WMS" version="1"%.
<OnlineResource xlink:type="simpldthk:href="http://127.0.0.1:8084/deegreewms/wnis?
</Server>
<Name>cite:Bridges</Name>
<Title>CITE BRIDGES</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
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<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style current="true">
<Name>default:cite:Buildings<iike>
<Title>CITE BUILDINGS</Title>
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/legeiedault _cite Bridges.png"/>

</LegendURL>
</Style>

</StyleList>
</Layer>
<!l-- End: cite:Bridges layer -->
<l-- Begin: cite:BuildingCenters layer -->
<Layer queryable="true" hidden="false">

<Server service="OGC:WMS" version="1"2.

<OnlineResource xlink:type="simpldihk:href="http://127.0.0.1:8084/deegreewms/wnis?

</Server>
<Name>cite:BuildingCenters</Name>
<Title>CITE BUILDINGCENTERS</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style current="true">
<Name>default:cite:BuildingCerg</Name>
<Title>CITE BUILDINGCENTERS</fle>
<LegendURL width="20" height8'2format="image/png">
<OnlineResource xlink:typsimple”

xlink:href="http://127.0.0.1:8084/deegreewms/legeedault_cite_BuildingCenters.png"/>

</LegendURL>
</Style>
</StyleList>
</Layer>
<l-- End: cite:BuildingCenters layer -->
<!l-- Begin: The cite buildings layer -->
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<Layer queryable="true" hidden="false">
<Server service="OGC:WMS" version="1"%.

<OnlineResource xlink:type="simpldthk:href="http://127.0.0.1:8084/deegreewms/wnis?

</Server>
<Name>cite:Buildings</Name>
<Title>BUILDINGS</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style current="true">
<Name>default:cite:Buildings<iiie>
<Title>CITE BUILDINGS</Title>
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/legeiedault _cite_Buildings.png"/>

</LegendURL>
</Style>

</StyleList>
</Layer>
<l-- End: The cite building layer -->
<!l-- Begin: The DividedRoutes layer -->
<Layer queryable="true" hidden="false">

<Server service="OGC:WMS" version="1"%.

<OnlineResource xlink:type="simpldihk:href="http://127.0.0.1:8084/deegreewms/wnis?

</Server>

<Name>cite:DividedRoutes</Name>

<Title>CITE DIVIDED ROUTES</Title>

<SRS>EPSG:4326</SRS>

<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>

</FormatList>

<StyleList>
<Style current="true">

<Name>default:cite:DividedR@s#t&Name>
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<Title>default:cite:DividedR@as/Title>
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/legeedault cite DividedRoutes.png"/>

</LegendURL>
</Style>
</StyleList>
</Layer>
<!l-- End: The DividedRoutes layer -->
<l-- Begin: The Forests layer -->
<Layer queryable="true" hidden="false">
<Server service="OGC:WMS" version="1"%.
<OnlineResource xlink:type="simpldthk:href="http://127.0.0.1:8084/deegreewms/wnis?
</Server>
<Name>cite:Forests</Name>
<Title>CITE FORESTS</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style current="true">
<Name>default:cite:Forests</Nam
<Title>default:cite:Forests<ig®
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple”
xlink:href="http://127.0.0.1:8084/deegreewms/legdedault_cite_Forests.png"/>

</LegendURL>
</Style>
</StyleList>
</Layer>
<l-- End: The Forests layer -->
<l-- Begin: The Lakes layer -->
<Layer queryable="true" hidden="false">
<Server service="OGC:WMS" version="1"2.
<OnlineResource xlink:type="simpldihk:href="http://127.0.0.1:8084/deegreewms/wnis?
</Server>
<Name>cite:Lakes</Name>
<Title>CITE LAKES</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
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<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style>
<Name>BlueFill</Name>
<Title>BlueFill</Title>
<LegendURL width="25" height8'2format="image/png">

<OnlineResource xlink:typsimple”
xlink:href="http://127.0.0.1:8084/deegreewms/leg@&ideFill.png"/>

</LegendURL>

</Style>

<Style current="true">
<Name>default:cite:Lakes</Name>
<Title>default:cite:Lakes</Et
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/legeedault_cite_Lakes.png"/>

</LegendURL>
</Style>

</StyleList>
</Layer>
<l-- End: The Lakes layer -->
<!l-- Begin: The MapNeatline layer -->
<Layer queryable="false" hidden="false">

<Server service="OGC:WMS" version="1"%.

<OnlineResource xlink:type="simpldthk:href="http://127.0.0.1:8084/deegreewms/wnis?

</Server>
<Name>cite:MapNeatline</Name>
<Title>CITE MAPNEATLINE</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style>
<Name>GreenLine</Name>
<Title>GreenLine</Title>
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<LegendURL width="25" height8'2format="image/png">

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/leg&réenLine.png"/>

</LegendURL>

</Style>

<Style current="true">
<Name>default:cite:MapNeatliflidame>
<Title>default.cite:MapNeatln@itle>
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple”
xlink:href="http://127.0.0.1:8084/deegreewms/legeedault_cite_MapNeatline.png"/>

</LegendURL>
</Style>

</StyleList>
</Layer>
<l-- End: The MapNeatline layer -->
<!l-- Begin: The NamedPlaces layer -->
<Layer queryable="true" hidden="false">

<Server service="OGC:WMS" version="1"2.

<OnlineResource xlink:type="simpldihk:href="http://127.0.0.1:8084/deegreewms/wnis?

</Server>
<Name>cite:NamedPlaces</Name>
<Title>CITE NAMEDPLACES</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style current="true">
<Name>default:cite:NamedPla¢dsme>
<Title>default:cite:NamedPlacEstle>
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/legeiedault cite_NamedPlaces.png"/>

</LegendURL>
</Style>

</StyleList>
</Layer>
<l-- End: The namedPlaces layer -->
<!l-- Begin: The ponds layer -->
<Layer queryable="true" hidden="false">

<Server service="OGC:WMS" version="1"%.
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<OnlineResource xlink:type="simpldihk:href="http://127.0.0.1:8084/deegreewms/wnis?

</Server>
<Name>cite:Ponds</Name>
<Title>CITE PONDS</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style current="true">
<Name>default:cite:Ponds</Name>
<Title>default:cite:Ponds</€i
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple”
xlink:href="http://127.0.0.1:8084/deegreewms/legeiedault _cite_Ponds.png"/>

</LegendURL>
</Style>
<Style>
<Name>RedFill</Name>
<Title>RedFill</Title>
<LegendURL width="25" height8'2format="image/png">

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/legé&ratiFill.png"/>

</LegendURL>
</Style>

</StyleList>
</Layer>
<l-- End: The ponds layer -->
<l-- Begin: The RoadSegments layer -->
<Layer queryable="true" hidden="false">

<Server service="OGC:WMS" version="1"%.

<OnlineResource xlink:type="simpldthk:href="http://127.0.0.1:8084/deegreewms/wnis?

</Server>
<Name>cite:RoadSegments</Name>
<Title>CITE ROADSEGMENTS</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
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<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style current="true">
<Name>default:cite:RoadSegmeiName>
<Title>default:cite:RoadSegns=iTitle>
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple”
xlink:href="http://127.0.0.1:8084/deegreewms/legdedault_cite_RoadSegments.png"/>

</LegendURL>
</Style>
</StyleList>
</Layer>
<l-- End: The RoadSegments layer -->
<!l-- Begin: The Streams layer -->
<Layer queryable="false" hidden="false">
<Server service="OGC:WMS" version="1"2.
<OnlineResource xlink:type="simpldihk:href="http://127.0.0.1:8084/deegreewms/wnis?
</Server>
<Name>cite:Streams</Name>
<Title>CITE STREAMS</Title>
<SRS>EPSG:4326</SRS>
<FormatList>
<Format>image/png</Format>
<Format>image/jpeg</Format>
<Format>image/tif</Format>
<Format>image/svg+xml</Format>
<Format>image/bmp</Format>
<Format current="true">image/qgifefmat>
<Format>image/jpg</Format>
</FormatList>
<StyleList>
<Style>
<Name>GreenLine</Name>
<Title>GreenLine</Title>
<LegendURL width="25" height8'2format="image/png">

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/leg&réenLine.png"/>

</LegendURL>
</Style>
<Style current="true">
<Name>default:cite:Streams</lam
<Title>default:cite:Streams<&®
<LegendURL width="20" height8'2format="image/png">

<OnlineResource xlink:typsimple"
xlink:href="http://127.0.0.1:8084/deegreewms/legeedault cite Streams.png"/>

</LegendURL>
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</Style>
</StyleList>
</Layer>
<l-- End: The Streams layer -->
</LayerList>
</ViewContext>

Figure 220 “ViewContext” document: WMS_cite. WMC.xml
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