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1 Introduction

The EGN ArcGIS Extension provides access to th@GaoNames (EGN) Gazetteer service
from within ESRI ArcGIS Desktop. The EGN ArcGIS Ersion performs name searches
based on several query criteria from within ArcMapd allows users to analyze, visualize,
and save results in a standard GIS software envieoh The extension’s graphical user inter-
face language is English.

This document refers to version 1.0.0.0 of the EGBIGIS Extension which is submitted as
deliverable 8.1. This version works with the prgpat version of the EGN Central Service at
Geodan. After the installation of the EGN Centrahice at its final location, a new updated
version of the EGN ArcGIS Extension will be madeaiéable.

2 Installation and requirements

The EGN ArcGIS Extension can be installed on anpdws Computer which has ArcGIS
Desktop version 9.2 or later installed. No othec@IS Desktop extensions are required. The
EGN ArcGIS Extension is open source and no licansmrequired to use it. The source code
as well as the installation package will be madailalle athttp://arcscripts.esri.corfsearch
for “EGN ArcGIS Extension”) as soon as the EGN Carervice is at its final location.

The installation package for the extension shipdasosoft Windows Installer (.msi). To
install, just double click the install file (EGN_e&®IS_Extension_Setup_x.x.x.x.msi) and fol-
low the instructions provided by the installatioizard as shown in Figure 1.

il
Select Installation Folder Ehawmanes”
The inztaller will install EGM ArcGIS Extenzion to the following folder.

Taovinztallin this folder, chck "Mext”, To nstall to a different folder. enter it below or click "Browse".
Folder:
C:%Program FileshreGISAEGM ArcGIS Extension’ Browse... I
Digk. Cost... |

Install EGN &rcG1S Estension for poursell, or for anvane who uses this computer;

(* Everyone

™ Just me

Cancel | < Back | Mext > |

Figure 1: Installation wizard

Once the wizard has completed, it is recommendatytbu restart your system. Afterwards,
start ArcMap and activate the EGN ArcGIS Extensi@nthe ArcMap Main Menu toolbar:

Tools > Extensions
Then add the “EGN ArcGIS Extension Toolbar” via:
View > Toolbars

The EGN ArcGIS Extension Toolbar” consists of onétdn which starts the EuroGeoNames
Extension for ArcGIS window. To search for a narseg the EGN Gazetteer service, enter a
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search term and then click the Find button. Note:iternet connection is required to per-
form searches .

3 User interface

The EGN Extension consists of a single ArcMap wimdehich is subdivided into three sec-
tions (see Figure 2):

- In the top section, the search term and the maximumber of listed results can be
specified.

- The middle section supports the construction of @em queries. Constraints can be
applied to the search term itself (e.g. using vatds with the exact search type), to the
attributes of the features (e.g. only populate@ds),eand spatial filters can also be ap-
plied to reduce the geographic area being searched.

- The lower section of the window shows query res@ts the left, a list of all found
features is displayed. On the right, detailed lantes for a single, selected found fea-
ture are shown.

Results of any search are strongly conditionechibydata quality and completeness provided
by the EGN services. The EGN ArcGIS Extension iy @m interface facilitating the use of
the EGN Central Service.

EuroGeoMames Extension for ArcGlS

Search term
|Beriin Find Carme| MNumber of results maw. 50 [0 =]
Deszired feature attributes = Search type
¥ [ Countries, administrative areas and other areas s fuzzy " exact ™ sounds like
3 Populated places EuroGeoNames
- [#] Moneresidential structures and buildings i~ Find names that contain
= T A (e ation feat about- help
] ransport and telecommurication features G G e e —
- [ Tenain features
Eydrograplhlc features Locale settings “Spatial filter
&3 anservation areas
T 3 . ™ B ' Sl
- [A Miscellaneous Language: | All Languages Ll ¢ no spatial filker
Country: |~ &Il Countries - | " current extent
Result lHequest] Hesponse]
I ame Language Locati eMamel 2410062 -
Beilin Gietman 0 EMWELOPE[13.08892917E
: 1 L . Berlin
Beilin | German | a :Admmmtratwe uits | Gaman
Beilin German 0 | Bdministrative units |— Germany
Berlin German 4 FPopulated places ofﬂqal_endonym
1 t t arntlich
Berlin German 0 Other populated places 129157
Berlin German i} Other populated places
Dber.linxweilelr | G.emjar? | 0 | Dthgr p0.|.3ulated Flaces S [T e
U berlinges German i} | Administrative units 2410062
[berlingen Geman 1] Adrinistrative units Berlin.DE.00003TO3
Dberlingen German i} Other populated places F et
45 features Found.

Figure 2: EGN Extension window in ArcMap
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4 Performing name searches

4.1 Performing simple name searches

After opening the EGN Extension window you can indilmgely send search requests to the
EGN service. Just enter a search term and FEiicé&.

Although requests made using the default searcinpeters often return satisfactory results,
you can define more complex search requests usatethniques described in the following
sections.

4.2 Searching specific feature attributes

To specify a request that will only return featuvath specific attribute values, use tbe-
sired feature attributesree-list. Here you can choose the feature atiilvalues which will
be considered valid for the query. Only featurethilhese values will be listed in the search
results. For example, Figure 3 shows a requesthwbidy returned features classified as
countries, administrative units or other non-adstnative units. All other feature types (e.g.
Populated places) were ignored in the query.

EuroGeoNames Extension for ArcGIS

—Search term
IEerIin Find

-~ Desired feature athibutes ||| Seachpe

ountries, administrative areas and other areau o fuzzy
Country
Administrative units
H - [#] Other non-administrative unitz
- [J Fopulated places
- [ Marvresidential stuctures and buildings
- [ Transpart and telecommunication features
Language:

- [ Tenain features -
4 | ‘;rJ Counry:

Result l Hequestl Haspnnsei

= Find names that

@ &l words

—Locale settings

I MName | Lariguage | Alternatives | | LocationType

Beringen l German | 1] |Administralive units

German 0 Adririztrative units

Eerlin German Adminiztrative units

Eeilin Gierman Adminiztrative units

Uberlingen German Administrative units

]
il
Uberlingen German 1] Administrative units
il
1]

Eermau bei Berlin | German

Figure 3: Request only desired feature attributes

Administrative units

4.3 Searching with fuzzy, exact, or “sounds like” | ogic

The extension allows you to define how exactly neam# searched for your search term.

- fuzzy: Finds names containing the search term, whilenaatically applying wild-
cards. For example, a search for the term “Benui! return all names containing
“Berlin” anywhere in the name. The fuzzy methodngplemented by adding the mul-
tiple wildcard character at both ends of the setenn (e.g. *Berlin*).

- exact: Finds names containing the exact search term. ¥ample, a search for the
term “Berlin” will return only the names which aggactly “Berlin”. Also, to “fuzzify”
the search logic, you can manually add the follgmmildcard characters to your
search term:
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o multiple (* **)
0 single (“#%)
o escape (“!")
- sounds likeFindssimilar names using the Soundex algorithm. To chdhg Soundex
algorithm, see Section 8.2.

Search type

o+ fuzzy " eract " sounds like

Figure 4: Search type check boxes options in the BGextension

4.4 Definining search options for multi-word search terms

The extension allows you to choose how a multi-wsedrch term (e.g. “Frankfurt am Main”)
will be treated in a search. There are three option

- all words Finds names that contain all words from the detean. For example, a
search for “Frankfurt am Main” would only returratares containing all three words
in their name: “Frankfurt”, “am”, and “Main”.

- any word:Finds names that contain any word from the set@rch. For example, a
search for “Frankfurt am Main” would return anyti@@ containing any of the three
words in its name.

- exact termFinds names that exactly match the search term.

&+ 3l words " exact tem

Fird narmes that contain
’7 " any word

Figure 5: Multi-word search options in the EGN ext@sion
4.5 Specifying a locale

To apply particular locale settings when pefornggries, change theanguageandCountry
underLocale settingsFigure 6 shows an example where the resulthdistobeen reduced from
four down to two features by changing @@euntryto “Latvia (lv)”. Setting a specific locale
can often help return wanted features more quickly.

ol - Rl S — Locale settings
B Conzervation areas i
& [ Miscellareous Language: I All Languages - LI
Country: | All Courtrigs - L!
Result | Hequeétl Response
MName /| Language | Altematives | LocationType Ma 2412011
| German 13 Administrative c... ENVELOR
_ . || CEZEEE i
Riga Dutch 1] Mizcellaneous i i——
Riga Latvian 3 Adminiztrative ...
Figa Latvian ] Alir transport standardiz
&3] Hydrographic features —Lacale settings
Conservation areas L
: : i 3 -
i Wicinlaagie anguage; | All Languages _|
Country: I Latvia [Iv] _'J
Result |F!equest| Hesponsel
MName | Language | Altematives | LocationT vpe neella 1773714
Latwiar 0 Air frangzport ENVELOP!
Administrative c...

Figure 6: Geographic searching options
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4.6 Searching within a geographic extent

Choose the spatial filter optiddurrent extento restrict a search to the current ArcMap map
extent.

5 Common EGN Extension search scenarios

The preceding sections provided several search g@eanwhich were possible, but not logical
to use often in a real-world situation. This sattaescribes some common, realistic search
scenarios using the EGN extension.

5.1 EGN Extension search scenario: Searching with S earch type = fuzzy

Follow these steps using the EGN Extension in AngMa
1.
2.
3. Chooseall wordsfor method used to handle multi-word search terms.
4. Click Find.

Three features are returned (Figure 7), each auntpiall the words “Frankfurt”, “am” and
“Main”. In this case the request is built by contimeg together the search term words with the
logical operator AND.

Enter “Frankfurt am Main” as th®earch term

Chooseuzzyfor theSearch type

— —
EuroGeoNames Extension for ArcGIS Iﬂ@g|
|~ Search tem il
|Frankfurt am Main Find Cangel Murmber of resus [mas 50} |50 =
|~ Desired feature attributes 1 [ Search type -
[ Countries, administrative areas and other areas v fuzzy 7 exact " sounds like
Paopulated places EuroGeoNames 3
Mon-residential stuctures and buildings 1 Find names that cantain
Transpott and teh fion Feat st 1
ransport and telecommunication features @ slwords © apwod  © esacttem
Tenain features
Hydrographic features [ Locale settings Spatial filter

Conservation areas
Miscellansous

Result ]Hequesl} Hasponse]

Language:

Country:

MName | Language | Alternatives

Frankfurt am Man | German

Frankiut amMain | German 0

Frankfurt am Main German 0

Lo

| Achministrative urits

Other populated places

- All Languages - -
~ Al Countries - =

@ o spatial fiter

" gurrent extent

anceflamel 2409348
ENVELOPE[8.47357360B4E
Frankfurt am kain

Geiman

Germany

official_endonym

amtlich

129043

<egriLocationinstancel an
2409348

Frankhut am hain DE.000C
0

=l

-

3 Features found,

Figure 7: Searching for all words in the EGN extenisn

5. Choose th@ny wordoption. This option connects together the seagoh tvords with

the logical expression OR.
6. Click Find.

Many more features are returned by this searchu(€i§). First, a feature need only contain
one of the search term words (“Frankfurt” or “am® ‘®Main”). Secondly, the automatic
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addtion of wildcards (resulting from the choicefotzy)further increases the number of re-

turned features.

Figure 8: Searching for any word in the term.

Choose thexact termoption. This option does not connect the searahdevords by

any logical operator, rather is searches for actaxatch for all words in the exact or-

der.

8. Click Find.

The same number of features are returned by thrsls@s with thany wordoption.

EuroGeoNames Extension for: ArcGIS

~Search term

EEX

[Frankfurt am Main

Find Canzel Mumber of results [max. 50). |60 5: ‘

~Desired teature attributes

[ Countries, administrative areas and other areas
Populated places

Mon-residential stuctures and buildings
Transport and telecommunication features
Tenain features

Hydiographic features

Conservation areas
Miscellansous

~Search type

@ fuzzy " ewact € sounds like ‘

1 Find names that contain —

© dlwords C anpword % exact term ‘

about- help

| Locale setiings
Language:

Country:

|-- All Languages - -

I" Al Countries - =

Spatialfter |
# 1o spatial filter

" current extent

Fresult ]Haquesli Fesponse |

| L age | Altematives | Locali

Frankfurt am Main |German ‘U

‘Admimstratlve units

BoundedBy

Language

Frankfurt am Main |German

n

3 Features found,

| Other populated places

Cauntry

Status

LocalStatus
Mationalllniqueld
Gendsl
GrammaticalNumber
ML
LocationinstancelD
Geographicldentifier
Altematives
AlternativeGeographiclc

[T LecationinstanceN amel 2403348

ENVELOPE(S 473573604 |
Frankfut am b ain
Geman

Germany
official_endanym
amtlich

129043

<egriLocationinstancel an
2409348
Frankfurt am Main.DE.000C

RN AYTIr.

i
=l

Figure 9: Searching for the exact term.
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5.2 EGN Extension search scenario: Using the exact  search type with wild-
cards

With this search type the request will only contaiitdcards that have been specified manu-
ally by the user. Follow these steps using the EE&i¢nsion in ArcMap:

1. Enter “Frankfurt am Main” as th®earch term

2. Chooseexactfor theSearch type

3. Chooseall wordsfor method used to handle multi-word search terms.

4. Click Find.

No features are returned by this seach (see Fif)reAs seen before, all wordsrequest is
built using the AND operator, and because of thecegearch type (without specifying some
wildcards manually) our request looks for a featoeeng “Frankfurt” <AND> "am” <AND>
"Main” at the same time. So this kind of requestrkgowell only for single words as search
term.

Figure 10: Exact search type combined with the allvords method.

5. Choose thany wordoption. This option connects together the searihn twords with
the logical expression OR.

6. Click Find.

This search returns a completely different resulthis case the service is asked to return fea-
tures containing any words of the entered seanch tErankfurt am Main”. But, since there
are also no wildcards (from the choiceesxfic), only the results: “Main” and “Frankfurt” are
returned (Figure 11).
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Figure 11: Exact search type to any word of the sech term.

Combining theexactsearch type with thexact termmethod allows us to specify in a more
appropriate way what we are searching for. For gatenif you enter “Frankfurt” as the search
termm, without the use of any wildcards, only oeatfire would be returned “Frankfurt”.

7. Choose thexact ternoption. This option does not connect the searahdevords by
any logical operator, rather it searches for arcemstch for all words in the exact or-
der.

8. Enter “*Frankfurt” as th&earch term The * is the multiple wildcard character.
9. Click Find.

This search will return all features ending withidRkfurt” (see Figure 12).

Figure 12: Exact search for exact term using the tvildcard.

10.Enter “Frank##” as th&earch term The # is the single wild card character, it eepr
sents exactly one arbitrary character in the set@rch.

11.Click Find.
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This search will result in features all beginninghathe five characters “Frank” and followed
by any two other characters.

12. Enter “*Frank##” as th&earch term
13. Click Find.

This search will additionally get also those featuthat can have any characters at the begin-
ning of their name (Figure 13).

Figure 13: Exact search with combination of wildcads.
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6 Viewing results

The lower part of the EGN Extension window allovesiyto view the results. On the left side
(Figure 14) theResulttab contains a table showing the returned featwed also provides
“right click” access to additional functions basedthe selected feature.

Figure 14: Result Tab with table of result featureqleft) and attribute details of selected result (ight)

The detailed feature attributes list at the bottaght side of the extension window shows the
full attribute information for the selected featumethe Result tab. Additional functions “right
click” functions are also available for a selecatibute.

Also on the left side, thRequestab displays the last XML request sent to theisenpand the
Responséab displays what was returned.

Figure 15: XML view of a request

6.1 Organizing results

The following functions are available to organike tontents in thResultgable:

- Drag-and-drop a column header to change the cofosition of an attribute.

- Click a column header to sort results list by th#éibute.

- The Resultstable shows a default list of attributes. To adda#tribute as a new col-
umn, right click an attribute in the detailed ddtries list (Figure 16) and chooSaow
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in results tableNote: not all attributes must have values, depgndn the type, accu-
racy and precision of the data available from tlENEServices.

- To remove an attribute from tiiResultgable, right click an attribute in the detailed at
tributes list (Figure 16) and choodé&le from results table

Figure 16: Add attribute to results table

6.2 Viewing hierarchical relationships between feat  ures

When data are available which describe hierarchiglationships between features (i.e. par-
ent-child associates between higher order and longer features), EGN Extension window
shows this information in the following attributes:

- AllParents

- FirstParent

- AlIChilds

- FirstChild
For example, the Latvian city of Grigéems shows \fves pagasts as its sole parent feature
(see Figure 17).

Figure 17: Hierarchical (parent) information

6.3 Searching for alternative identifiers

The EGN Extension supports name searches whichdswsrsndonyms and exonyms. To en-

able this feature, right-click on a feature in Result list and choosBearch for alternative

identifiers Doing this populates the attributes Alternatip@@kich shows a count of the num-
14/27
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ber of alternative identifiers for a feature) anldeativeGeographicldentifer (which lists its

alternative identifiers) . Although many features/é no alternatives identifiers, the German
exonym 'Riga’ has three. (Figure 18). Note thatcéiag for alterative identifers makes a new
request to the EGN Central Service and thus wélater a new Result list.

Figure 18: Searching for alternative identifiers

To replace the Result list with only the alternatindentifiers, right click on thélterna-
tiveGeographicindentifielist on the right and choo$earch for this identifier

Figure 19: Updating the Results list with alternatve geographic identifiers
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7 Visualizing results

EGN Extension search results can be visualizedraMap. Simply right click on any feature
in the Result list (see Figure 20) to locate, natego, bookmark, and map any found feature
directly in your ArcMap Data Frame. Visualized rkswcan also be saved in an ArcMap Map
Document file (.mxd).

Figure 20: Options and tools to manage result feates

To correctly visualize features, your currently opeé ArcMap document must have a coordi-
nate system specified. By default ArcMap sets thia dfame coordinate system based on the
coordinate system of the first dataset that has lmesled to the data frame.

7.1 Locating and navigating to features

The following location and navigation tools are i&alae by right clicking on a found feature:

- Flashtemporarily highlights the feature on the map.
- Zoom Tazooms the map view to the feature.
- Pan Tocenters the map view on the feature.

7.2 Saving and retrieving feature locations

Two extension tools are provided which allow youstve a geographic extent for a found
feature (see Figure 21).

- Create Bookmarkreates an ArcMap Bookmark. You can return to alkéwark via
the ArcMap Main Menu Toolbar > Bookmarks

- Add to my Places.Creates a entry in the ArcMap My Places list. Yaun ceturn to a
My Places entry via thArcMap Main Menu Toolbar > Tools > My Places
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Figure 21: Saving and retrieving feature locationsvithin ArcMap

7.3 Mapping and storing features

7.3.1 Tools for mapping and storing features

The EGN Extension provides two powerful tools whatlow you to map feature results:

- Add Graphiccreates a map graphr thefeature.
- Add Labeled Graphicreates a map graphic and text label for the featu

Furthermore, ArcMap allows you to convert map grepko features. Do this using tben-
vert Graphics to Feature®ol which is accessed via tBeaw toolbar > Drawing(see Figure
22). Use this tool to store query results fromHEG@N service as new features on your local
computer.
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Figure 22: Convert map graphics to features with tle ArcMap Draw toolbar

7.3.2 Feature mapping limitations due to heterogene  ous results

Due to differences in available data, differenttdeas returned from the EGN service may
provide different types of geometry, even if thatéees are the same type. In some cases, even
if a feature (e.g. an administrative unit) shoulér an areal extent, a data provider may not
allow to access to the entire geometry for thatulea In this situation, th&dd Graphictool

will draw the point centroid instead of the polygoutline. An example data limitation is
shown in Figure 23. The EGN service provides patygatlines for Berlin and Frankfurt am
Main, while in contrast, only point geometry isuneted for Amsterdam. Similar examples can
also be found with line features.

Figure 23: Feature mapping limitations

18/27



D8.2 EGN ArcGIS Extension Documentation

8 Configuring the extension

The EGN Extension is configured by a single filegfi.esri.arcgis.dll.config” which is found
at the local machine’s EGN extension installatiocekion. This location is defined during the
installation process (e.g. “C:\Program Files\Arc®&ISN ArcGIS Extension\”).

Several parameters in this file can be changedy asdhe URI of the EGN Central Service.
Note: configuration parameters should be changéyg lmnexperienced users. Also note that
changes to the configuration file affect all usafrthe EGN Extension on the same computer.

8.1 Changing EGN Central Service connection paramet ers

If the URI of the EGN Central Service should changenge the value of the “WFSServer”
setting in the configuration file (see Figure 24).

Figure 24: Connection Parameters
8.2 Changing the Sounds Like algorithm

The EGN Central Service supports four Sounds Luketions:

soundeXextension default)

metaphone

dmetaphone

dmetaphone_alt

To change the extension’s Sounds Like algorithrangle the two configuration file settings:
“SoundsLikeProperty” and “SoundsLikeFunction” ($8gure 25)

Figure 25: Sounds Like Parameters
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9 Technical Overview

This section briefly describes the implementatietads of the EGN ArcGIS Extension. For a
more complete overview, please also refer to thec€pt and Requirements document for the
EGN ArcGIS Extension [1].

The EGN ArcGIS Extension is a free, downloadablemsion to ArcGIS Desktop which is,
compatible with ArcGIS versions 9.2 and later. Aftiee end of pilot testing, the extension
will be available for download from ESRI ArcScrip{sttp://arcscripts.esri.com/ Both
source code and binaries will be available. Angriested person is free to create and release a
newer version of the extension.

9.1 Dependencies with the EGN Central Service

The EGN Extension for ArcGIS is a client applicatiof the EGN Central Service. The EGN
Central Service is the extension’s only externarse of information. All search requests sent
from the Extension go through the Central Servsee (Figure 26).

Figure 26: EGN Web Service Architecture [3]

At the end of the project the prototype of the EGahtral Service, ( see WP 6 — EGN web
services infrastructure) was available at httpri/ggodan.nl/egn-central-
service/services?SERVICE=WFS&VERSION=1.1.0&REQUEGE&tCapabilities (GetCapa-
bilities request). The submitted version (v1.04&s0n D8.1) of the EGN ArcGIS Extension is
based on this version of the Central Service. Caabg the Central Service or its relocation to
the final service provider will require a new versiof the Extension.

The EGN Central Service is implemented as WFS kérl@ice. This WFS Protocol supports
these requests:
- “GetCapabilities” which returns feature type infaton (as well as other information)
- “DescribeFeatureType” which returns the structura specific feature type
“GetFeature” which returns specific feature insesfrom the server.

The EGN ArcGIS Extension uses only the “GetFeatoeguest. It assumes that the input and
output schemes, as well as the “GetCapabilitiesl e “DescribeFeatureType” responses,
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are static. EGN Central Service changes which #fterresults of these two requests (e.qg.
changes to the data model) would very likely alsguire changes in the EGN Extension for
ArcGIS.

9.2 Extending ArcGIS Desktop

Developers can create new custom extensions to I&rdBesktop by working with Ar-
cObjects, the ArcGIS software component libraryerBhby standard Windows programming
interfaces such as the .NET Framework with VisuadiB or C# and Visual C++ can be used.

ArcObijects itself is a set of platform-independsotiware components that provides services
to support geographic information system (GIS) impgibns on the desktop in the form of
thick and thin clients and on the server. Many Argts components are used the ArcGIS
Desktop products as well as in ArcGIS Server.

As an ArcGIS Desktop extension, the EGN ArcGIS Bgien extends the core functionality
of the ArcGIS with additional functionality. Extdogs typically provide a user interface and
can be created for all ArcGIS Desktop applicati@ng. ArcMap, ArcCatalog).

ArcObjects provides the IExtension and the IExtemSionfig interface (see Figure 27) for
implementing the extension. In the application ¢pghe state of the extension (enabled, dis-
abled, unavailable) can be checked to initialize activate the user-interface.

Figure 27: IExtension and IExtensionConfig Interfaes [2]

More information about extending ArcGIS can be fdumthe ESRI Developer Network and
in the Developer Resources [2].

Figure 28: Configuring ArcMap Extensions
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After an extension is installed and registereds ¥isible in the Extensions dialog box of the
ArcGIS application (e.g. ArcMap) (see Figure 28hisTwindow, often referred to as the Ex-
tension Manager, contains all the visible extersin that application. The extension can be
switched enabled or disabled within this dialog.box

Figure 29: EGN Extension Toolbar

The EGN ArcGIS Extension has its own toolbar (seguife 29) which can be activated at
“View > Toolbars”. Clicking the EGN Extension buttmn the Toolbar opens the EGN Ar-
cGIS Extension Client.

9.3 Developing the EGN ArcGIS Extension in Microsof t Visual Studio

The extension was developed in Microsoft Visualdgit?005 (see Figure 30) using the .NET
framework and C# as programming language. The eeuaf the extension provided at
http://arcscripts.esri.comvill ship together with the Visual Studio Solutiand Project files.

Figure 30: EGN ArcGIS Extension in Microsoft Visual Studio

The Visual Studio Solution “EGN_ArcGIS Extensiononsists of the two projects
“EGN_ArcGIS_Extension” (see 89.4), which contain$ie t extension itself, and
“EGN_ArcGIS_Extension_Setup” (see 8§9.5), which txedhe installer for the extension.
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9.4 EGN ArcGIS Extension Project

The project “EGN_ArcGIS_Extension” contains at tmain level the following important
subfolders and class files:

\egntools this folder contains helper classes e.g. foraliging search results on the
map or for managing the extension settings.

\egnrequest this folder contains the class files for creattn@/FS request to the EGN
Central Service (for more details see §9.4.1).

\egnxml: this folder contains the class files for parsthg WFS response from the
EGN Central Service (for more details see §9.4.2).

\help: this folder contains the HTML source files foetHelp documentation.

EGNApplicationExtension.cs this is the extension class which implementslihe
tension interface and thus makes the EGN ArcGIl®ision available in ArcMap.

EGNToolbar.cs this is the toolbar which contains the EGNCommbuation

EGNCommand.cs this command lauches the EGN ArcGIS Extensiongmsning the
EGNClient form if the user clicks the button on 8 @NToolbar.

EGNClient.cs this class is the central class of the EGN Arc&i&ension. It defines
the user interface and it contains the functionsetarch for names and to display the
names on the map currently opened in ArcMap. Sonpeitant functions in this class
are for example:

o CreateRequest() this function creates the XML WFS request for @entral
Service. It uses the helper classes in \egnre@sestalso §89.4.1).

o SendRequest()this function sends the XML WFS request to thetGe Ser-
vice via HTTP.

o ReadResponse(}this function receives the response of the CeSeavice.

o ParseWFSGetFeatureResponse(this function parses the XML WFS re-
sponse using the helper classes in \egnxml (see8&l<l.2). Each individual
name result is stored inLacationinstanceNameFeature

o flashToolStripMenultem_Click(object sender, EventArgs e) this function
highlights the location of the currently selectesne result on a map. All func-
tions that visualize results in ArcMap use the ently active map. The coordi-
nates of the name location are automatically cdadefior the spatial reference
of the currently active map.

o

EGNAboutBox.cs this form displays the information about the @sien including
the version and the provider of the extension.

WebbrowserForm.cs this Webbrowser form is used to display the XMQuests and
results to advanced users.

LocationinstanceNameFeatureBindingList.cs this class implments the Sortable-
BindingList.cs and is used for displaying the singkarch results (Locationinstance-
NameFeature.cs) in the results table.
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The settings of the project “EGN_ArcGIS_Extensiang used to define important parameters
for the extension (see Figure 31). These settilgstared in an XML file with the extension
and are read while starting the extension. Thmnaladvanced users to make changes to the
extension whithout having to change the code (8¢eThese settings contain also the proper-
ties for creating the WFS Request to the Centrali&e (see §89.4.2). Properties like the URI
of the Central Service can easily be accesseceicdde using thBynamicAssemblySettings
class from the \egntools folder.

Figure 31: Settings of the EGN ArcGIS Extension Prjgct

9.4.1 Creating a WFS Request

We can assume that the capabilities and featu dgscription of the EGN services don’t
change frequently. The data model of the EGN sernd@alefined in work package WP4. The
definition of the EGN feature type (LocationinstaName) used for the EGN service relies to
the data model is well defined.

To accelerate the behavior and usage of the ewrtgnie main parts of the capabilities and
feature type description are stored in propergsfibf the extension. The GetCapabilities and
DescribeFeatureType requests can be omitted anG¢tieeature request and response are
based on the pre-defined information of the extamsvhich is defined in the settings of the
EGN ArcGIS Extension Project (see Figure 31).

The Central Service is implemented as a Web Fe&ereice (WFS). Searching the Central
Service therefore requires sending a request (wkxy) with filter operations (ogc:Filter).
For more information please refer to [3]. The filoperations may include for example spatial
and/or comparison filter-operations for searchipgc#fic feature instances of a region or in-
cluding a specific text.
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A basic request searching for all entries of “Berkherefore needs only orieropertylsLike
filter which searches for “Berlin” in the Name elent of the EGN Data Model (Property-
Name ‘egn:name/egn:PT_FreeText/egn:plainText "):

<?xml version ="1.0" encodlng =ut-8 ">
<wfs:GetFeature xmins:xsi - =" http:/Mmmww.w3.0rg/2001/XMLSchema-instance

xmins:xxsd =" http://\MMN.v\B.org/2001/XMLSchema " xmins: gml =" http:/Awww.opengis. net/gml
xmins:ogc =" http:/AMww.opengis. net/ogc " xminsegn = http//V\N\NV eurogeonames.eu/egn
version ="1.1.0 " xminswfs =" http:/AMww.opengis.netiwfs
< wfs:Query typeName =" egn:LocationinstanceName ">
< ogc:Filter >
< ogc:PropertylsLike wildCard ="*" singleChar ="#" escape ="!" matchCase ="false ">
< ogc:PropertyName >egn:name/egn:PT_FreeText/egn plainText </ ogc:PropertyName >
< ogc.Literal >Berlin </ ogc:Literal >

</ ogc:PropertylsLike >
</ ogcFiter >

</ wfs:Query >

</ wfs:GetFeature >

In the \egnrequest folder of the project “EGN_AISGExtension” all required filter opera-
tions are implemented as a .NET class schema. Thlasses can directly be serialized into
XML for sending a request to the Central Serviceud the RequestBuilder instanciates the
request simply from the class schema and can tigtib¢ serialized into XML.

Filter operations are PropertylsEqualRyppertylsLikeandBbox (Bounding Box for spatial
searches). These filter operations can be comhisgt) the logical operato®snd as well as
Or. This allows nesting and combining of differertefi operations. See the class diagram in
Figure 32)

Figure 32: Request Builder Class Diagram

9.4.2 Parsing the WFS Response

The XML WEFS response of the Central Service hdsetparsed and made available as search
results in the EGN ArcGIS Extension Client. The @lepment was again driven by the as-
sumption that the capabilities and feature typemdason of the EGN services don’t change
frequently. Thus the data schema of the responstheGetFeaturerequest has been imple-
mented as .NET classes such that the XML respans®de deserialized into it. The XML re-
sponse contains a WH®atureCollection EachfeatureMembem this collection represents a
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LocationinstanceNamfezature which is represented in the .NET schemthéylas€EgnlLo-
cationinstanceNamgsee class diagram in Figure 33).

Figure 33: Response Parser Class Diagram

The LocationinstanceNamgeature contains the properties like the Namehefresult. The
LocationInstance property contains for exampleRbsition of the feature which is encoded
as GML point in the WFS response.

The parsing of the response is done byRheseWFSGetFeatureRespof)sieinction in the
extension main cladsGNClient After the successful deserialization of the XMisponse the
instanciated WFS response is converted and saveacationinstanceNameFeature objects in
the results table (using the LocationinstanceNarmeireBindingList) of the EGNClient.

9.5 EGN ArcGIS Extension Setup Project

The project “EGN_ArcGIS_Extension_Setup” allows fast creation of a .msi setup routine.
The resulting .msi setup routine installs the EGN®IS Extension files and registers them in
order to make them available for ArcMap.

After having finished the development in the peojEGN_ArcGIS_Extension”. Rebuild it
such that the most recent changes are in the biakegse. Open the Windows Explorer, navi-
gate to the “EGN_ArcGIS_Extension” project fold@opy all files from \bin\Release to the
folder \currentBuild in the “EGN_ArcGIS_Extensioret8p” project folder by replacing exist-
ing files. Now build the “EGN_ArcGIS_Extension_Sgtproject. The new .msi file can be
found in the \Release folder.
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