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INTRODUCTION

This document represents our proposal for extending the GeoServer application
with a Web Based Configuration system.

GeoServer makes use of a series of XML files to store configuration information.
To configure the GeoServer application, these files are edited and the server
restarted. This is often a time-consuming and frustrating process.

The GeoServer configuration process will be improved on two fronts:

Web Based User Interface - - STRUTS based web interface, using Tiles for a
consistent layout.

Server State - - Configuration will be separated from the Server State.

An exciting new capability of this system will be the dynamic configuration of the
GeoServer application. By allowing the configuration to be modified as the
GeoServer application is running, users will get immediate feedback and the
initial frustrating of installation will be eased.

A strong separation is maintained between the Configuration system and the
GeoServer application even though they are maintained as a single entity. This
separation has been requested to help with future improvements to the
Configuration System and Application portions of GeoServer. The strong
separation will also allow the Configuration System to be broken out as a
separate web application (using JMX for GeoServer management) should the
need arise.
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1 CURRENT GEOSERVER CONFIGURATION

GeoServer has recently changed its configuration as part of a Web Map Server
integration effort. As such the current design is of recent vintage and sparsely
documented.

1.1 Current Configuration Workflow

The current configuration loads a series of configuration XML files into:
ServerConfig
WMSConfig: Web Map Server information
WFSConfig: Web Feature Server information (used in the GetCapabilites)
CatalogConfig: FeatureType and Namespace information

The existing system has the data stored in multiple classes, all found in the
org. vfny. geoserver. confi g package.

Each class has three main purposes:
to store data required by the application
to provide data to the application
to populate configuration data from XML files

The configuration data is imported into the system exactly once at startup. The
data is then served to the application in various forms.

In most cases, it is not possible to modify application configuration dynamically
as GeoServer is running. The exception occurs in the CatalogConfig class, where
references to XMLSchema files are passed to the DescribeFeatureType response.
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2 PROPOSED GEOSERVER CONFIGURATION DESIGN

After reviewing the current GeoServer configuration design we developed the
following recommendations. We found limitations of the existing GeoServer
Configuration System, and plan to address these limitations by including the
following requirements:

Separate out the Configuration Model from the GeoServer Application
Build a Web Interface against the Configuration Model
Allow persistence of the GeoServer Application state to XML
We have been provided with the following guidelines:
Leave the existing configuration file format intact

Use Struts Web Framework for web application development

2.1 Layer Description

GeoServer has an existing package structure that does not mesh smoothly with a
Struts based application. We have develop a parallel package structure for Struts
based work.

OGC Clients Client Tier | | Web Browser Client Tier
WMS Client WFS Client HTML Form cookie
(session)
* T
Web Container AIA Jslp Web Tier
geoserver.servlet l geoserver.action l
GetMap Describe WMSDescriptionAction
geoserver.request geoserver.form
GetMapRequest DescribeRequest WMSDescriptionForm
geoserver.response geoserver.config
GetMapResponse DescribeResponse WMSConfig
I
DTO’ N N N
GeoServer | Application Tier
geoserver.global
WMS WFS Catalog @
—DTO-

GeoTools
ShapeFileDataStore OracleDataStore || PostgisDataStore

1 L} LY

Figure 1 — GeoServer Layer Diagram

The classes in the config, form and action packages conform to the Struts
modified Model-View-Control Architecture. These classes are isolated from the
existing GeoServer classes.
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2.2 GeoServer Data Structures
Information in GeoServer is split across several layers:
Information used by the running GeoServer application
The Configuration information being modified by the user
The XML Configuration files used for Persistence
Form Beans used to represent the information displayed in a Web Browser

Data Transfer Objects used to communicate between GeoServer and the
Configuration and Persistence subsystems

The following table lists the classes used by GeoServer by both package and
subsystem.

Global DTO Config Form
WMS WMSDTO WMSConfig WMS*Form
WES WFSDTO WFSConfig WFS*Form
GeoServer GeoServerDTO GeoServerConfig GeoServer*Form
Contact ContactDTO ContactDTO

Data (Catalog) DataDTO DataConfig Data*Form
Namespace NamespaceDTO Namespace *Form
Styles StyleDTO Style

DataStorelnfo DataStorelnfoDTO DataStorelnfo

FeatureTypelnfo FeatureTypelnfoDTO FeatureTypelnfo

Validation -- -- -

Table 1 — Data Matrix
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2.3 Data Packages

Although all GeoServer Data classes hold equivalent information, they different
in intent, abstraction and dependency.

2.3.1 Global Package
The Global package represents the state of the GeoServer Web Application.

Initially implemented as singletons, we intend to migrate to storage in the
Web Container

The Global package manages the state of the application including GeoTools2
Database connections

The Global package is not allowed to communicate (or depend) on the
Configuration System, XML persistence, or any other subsystem

Other subsystems may communicate with Global via the DTO objects

As GeoTools2 develops, many of these classes will implement well-known
GeoTools2 interfaces. The only current example of this is the Data class that
implements the GeoTools2 Catalog Interface

2.3.2 DTO Package (Data Transfer Objects)
Data Transfer Objects are used to communicate with Global.
Implemented as a package in global

The XML Persistence and Config subsystem used Data Transfer Objects to
modify the state of Global.

The Config is setup using Data Transfer Objects requested from Global

2.3.3 Config Package

Represents the Model of the STRUTS based Model-View-Controller configuration
system.

Will support additional state used to drive the user interface

Makes use of GeoTools2 Catalog/DataStore for FeatureType type names and
FeatureType schema information/generation.

2.3.4 Form Package
Standard STRUTS Form Beans are used to represent User Form Input.
Supply a validate and reset method
May be able to replace Form Beans with STRUTS DynaBeans (that use Maps)

Form Beans are often fine-grained in order to directly match the fields displayed
on the user’s browser. Often a model from the Config package is split across
several form beans.
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2.4 GeoServer Configuration Information

To illustrate the information maintained by the GeoServer application we have
included a quick outline of the Data Transfer Objects used to communicate with
the Global package.

241 WMSDTO

public class WvSModel {
private Date updateTi ne = new Date();
private Service service;

}

242 WFSDTO

public class WSDTO ext ends Servi ceDTO {
private String describeUrl;
private Service service;

}

2.4.3 ServiceDTO

public class ServiceDTO {
private bool ean enabl ed = true;
private String serviceType;
private String onlineResource;
private URL url;
private String nane;
private String title;
private String _abstract;
private List keywords;
private String fees;
private String accessConstraints = "NONE";
private String naintainer;
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2.4.4 Global DTO

}

public class

private int

private bool ean verbose

private int

G obal Mbdel {
maxFeat ures = 20000;
= true;
nunDeci mal s = 8;

private Charset char Set;
private String baseUrl;

private String schemaBaseUr| ;
private Contact contact = null;

245 Contact DTO

private Stri
private Stri
private Stri
private Stri
private Stri
private Stri
private Stri
private Stri
private Stri
private Stri
private Stri
private Stri

ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng
ng

public class ContactMdel {

cont act Per son;
cont act Or gani zat i on;
cont act Posi ti on;
addr essType;

addr ess;
addressCity;

addr essSt at e;

addr essPost al Code;
addr essCountry;
cont act Voi ce;

cont act Facsi m | e;
cont act Emai | ;

-10-
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2.5 Data DTO Objects

2.5.1 DataDTO

public class
private
private
private
private
private

Dat aDTO {

Map dat aSt or es;

Map naneSpaces;

Map features;

Map styl es;

NanmespaceSupport def aul t NameSpace;

2.5.2 DataStorelnfoDTO

public class
private
private
private
private
private
private

}

Dat aSt or el nf oDTO {

String id;

NanmespaceSupport nanmeSpace;
bool ean enabl ed;

String title;

String _abstract;

Map connecti onPar ans;

2.5.3 FeatureTypelnfoDTO

public class
private
private
private
private
private
private
private

Feat ur eTypeDTO {

Dat aSt ore dat aSt or €;
Envel ope | at LongBBox;
int SRS
Feat ur eSchema scheng;
Map styl es;

String nane;

String title;

private String _abstract;
private List keywords;
}
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3 GEOSERVER WEB CONFIGURATION USER INTERFACE

This section contains information about the GeoServer Web Configuration User
Interface. The intended workflow and user interface design are presented.

The proposed new GUI will allow a user to create the GeoServer XML
configuration files using a friendly web-based interface. The GeoServer Web
Configuration User Interface will provide a configuration for WFS, WMS and
Catalog systems.

The GeoServer development team has provided guidance in the selection of the
STRUTS application framework. We will explore the design of the STRUTS
framework and the implications for the GeoServer Web Configuration User
Interface.

3.1.1 Model-View-Controller

Model-View-Controller (MVC) is a traditional design pattern used in Object-
Oriented design since the early days of Smalltalk.

User

Actions E State
Controller Change
View
Selection
State Query

d

. N

View » Model
Change notifcation

Figure 2 — Model-View-Controller Design Pattern
Model-View-Controller has several advantages:
Separation of concerns between the Model, View, and Controller

Uses notify/subscribe protocol and the Observer pattern between Model and
View

Allows multiple Dynamic Presentations

Consolidate Control

For web based development strict MVC cannot be used due to limitations of the
HTTP protocol. The notify/subscribe notification cannot be used and server
applications cannot push change notification to the web client.
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3.1.2 Modified Model-View-Controller

The STRUTS Application Framework makes use of a modified Model-View-
Controller design.

View Controller Model
Presentation Control Layer Appl|ca_1t|on
Layer Logic

Figure 3 — Modified Model-View-Controller Design Pattern

To address the limitations of the MVC design STRUTS, and indeed many web
applications, make use of a flattened Model-View-Control design; in which all
model-view communication is funneled through the controller.
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4 GEOSERVER WEB CONFIGURATION DESIGN

Each configuration area of the interface will be processed through the
ActionForm. The ActionForm class acts as the Controller in STRUTS based
applications. The configuration information will be stored in memory using a
series of Java Beans representing our Configuration Model.

WES Interface

WMS Interface

Catalog Interface

—» WFS JavaBean
Action Form |—— | WMS JavaBean
Catalog
» JavaBeans
Figure 4 — Interface Flow Diagram
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4.1 User Interface Design

STRUTS makes use of a framework called Tiles, which allows for the separation
of web page layout from content. As a starting place we will be making use of the
following layout.

Web Browser - GeoServer

url; |Http://localhost:8080/geoserverlconﬁg LI
Logo [ Current Location ] Login Logout Help &1
Tabl | Tab2 |
Status
To GeoServer
Save XML Form
Load XML
Actions
v
Rl B

Figure 5 — User Interface Template

Features of this layout:
Divided into relevant pages accessible through tabs at the top of the screen

GeoServer status information updates are contained in the top — left
Global Operations are displayed at the left-middle
Local “actions” are displayed in the bottom-middle

The current form is also displayed
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4.2 GeoServer Web Configuration Workflow

The basic layout of the configuration interface is presented in Figure 6.

Geo;rver logon |
Status 9 Test Servlet

Live Status Struts Actions /Servlets

Log}FiIe FeatureLock Geo?erver . E '
Management Management Management ValidationConfig
Live GeoServer Management Validation Configuratior]
= B
WFSConfig — SystemConfig WMSConfig
1 1
[ ] [ ]
= = =
Description Contents Description Contents
Web Feature Server Configuration Web Map Server Configuration
CatalogConfig
I
[ | |
DataStores NameSpaces Styles FeatureTypes
Data Configuration|

GeoServer Configuration

IIIPaQe &9 pages to be created

l Gateway to the site =
Relationships between pages El
and/or components

Groups of related pages

Page components(content or application |I| Groups of similar pages
that appears on a page)

Figure 6 — Interface Page Layout

Once the user is logged in, they have the option of accessing the WFS
configuration, the WMS configuration or the Catalog configuration.
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5 SAMPLE GEOSERVER CONFIGURATION WEB PAGES

5.1 WFSConfig

The WFS configuration is divided into two pages, Description (Figure 7) and
Content (Figure 8).

url: |Http://localhost:8080/geoserver/config/wfs

[
"“GeoServer.... Web Feature Server Configuration ﬁ
Currentchanges Description ] Contents’ Login LogoutHelp
have notbeen

saved.

Name: | FreeFS

Title: | The Open Pl anning Project Basemap Server

Access Constraints: | NONE

Fees: | NONE

_ToGeoserver | Maintainer: | The Cpen Pl anni ng Pr oj ect
MI Key Words:

WVS, TEST, NY, NEW YORK
Load XML

Abstract: | This is a test server. |t contains sone
basemap data from New York City.

] L«

Submit I Reset I

v

Figure 7 — WFSConfig Page 1: Description

Web Browser - GeoServer
url: |an://localhost:8080/geoserver/configlwfs

[
al

"“GeoServer.... Web Feature Server Configuration

Currentchanges Description ] Caontents, Login LogoutHelp
have notbeen

saved. Service Type | WFS

Enabled ¥

Online Resource | htt p: // www. openpl ans. or g/

URL | http://1 ocal host: 8080/ geoserver

To Geoserver
Save XML

DescribeURL

—Feature List Namespace
CoadpAvE v Feature 1 foo
[ Feature 2 foo
' Feature 3 foo
Create Feature
Edit Feature
Submit | Reset | -

Figure 8 — WFSConfig Page 2: Contents
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5.2 WMSConf

ig

The WMS configuration is almost identical to the WFS configuration. The
Contents page features an ‘updateTime’ field instead of a ‘describeURL’ field.

Web Browser - GeoServer

url: |Http://Iocalhost:8080/geoserver/config/wms

"“GeoServer .o

Currentchanges
have notbeen
saved.

To Geoserver
Save XML

Load XML

Web Map Server Configuration

Description ] Contents

Login LogoutHelp

=
N

Name: | Fr eeWVB

Title: | The Open Pl anning Project Basemap Server

Access Constraints: | NONE

Fees: | NONE

Key Words:

Submit

Abstract: | This is a test server.
basemap data from New York City.

Maintainer: | The Open Pl anni ng Proj ect

WVB, TEST, NY, NEW YORK

Reset |

It contains sone

L] L<b

v

Figure 9 — WMSConfig Page 1: Description

Web Browser - GeoServer

url: |Http://Iocalhost:SOSO/geoserver/config/wms

"“GeoServer i

Currentchanges
have notbeen
saved.

To Geoserver
Save XML
Load XML

Create Feature

Edit Feature

Web Map Server Configuration

Description ] Contents

Login LogoutHelp

=
N

Service Type | WWB

Enabled ¥

Online Resource

http://ww. openpl ans. or g/

URL | http://1 ocal host: 8080/ geoser ver

UpdateTime

—Feature List Namespac
v Feature 1 foo
[~ Feature 2 foo
 Feature 3 foo

Submit | Reset | -

Figure 10 — WMSConfig Page 2: Contents

@ tefractions,
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5.3 CatalogConfig
Common Elements located at the top of each page are:
A List of available Objects
An Edit button
New and Delete buttons for list management
A Form providing Object definition

Many of the form elements are dynamically generated from DataStore or
FeatureType metadata.

5.3.1 DataStores

DataStore definition makes use of the GeoTools DataStoreFactorySPI to provide a
list of available DataStores in a select control next to the New Button.

Web Browser - GeoServer

url: |Http://Iocalhost:8080/geoserver/config/catalog ;I
"GeoServer.... Catalog Configuration N
Currentchanges DataStores ] Namespaces| Styles | | LoginLogout Help
have notbeen
d. -—
save DataStores: |P¢_roads :l New Jarcsde _vl
To create a feature, bizkaia.sde =
you must enter at Edit
least one datastore, j
namespace and v Delete
style.
Datastore ID: | bizkaia.sde
To GeoServer
Enabled: [v/
Save XML
Namespace: |cgf Ll
Load XML
_ Description: | sample road ArcSDE geodatabase
Server: | localhost
Port: | 5151
User: | sde
Password: I *****
Submit | Reset | J
v

Figure 11 — Catalog Configuration DataStores

The contents of the form are DataStore dependent. The above form illustrates the
needs of an ArcSDE DataStore while a Shapefile DataStore will simply need a
URI.
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5.3.2 Namespaces

url: |Http://localhost:8080/geoserver/configlcatalog ;I
"“GeoServer.... Catalog Configuration N
Currentchanges M] NamesPaceSI Styles ] ] Loain LogoutHelp
have notbeen
saved.
Namespaces: |°¢ :l New
To create a feature, topp (default) T
you must enter at Edit
least one datastore, —
namespace and v Delete
style. P
Namespace ID: | topp

To GeoServer URI: | http://www.openplans.org/topp

Save XML Default: F
Prefix: | to

Load XML refx: | topp

Submit I Reset

Figure 12 — Catalog Configuration Namespaces

5.3.3 Styles

url: |Http://Iocalhost:8080/geoserver/config/catalog ;I

"“GeoServer o« Catalog Configuration A]

Currentchanges DataStores | Namespaces| Styles ] | LoginLogout Help

have notbeen

saved. thin outline A N

Styles: |;; . J eV

To create a feature, thick outline (default) =0

you must enter at lake j |

least one datastore,

namespace and forest Y Delete

style.

ID: | thick outline

To GeoServer Default: [v/
Save XML Filename: | styles/polyshp.sld
CoadphE Submit Reset

[« |

Figure 13 — Catalog Configuration Styles
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5.3.4 FeatureType

The FeatureType form is dynamically generated from the schema information

provided by GeoTools.

A single action, calculate bounding box, has been provided.

Web Browser - GeoServer

url: |Http://localhost:8080/geoserver/config/catalog

[
"“GeoServer.... Catalog Configuration al
Currentchanges DataStores | Namespaces] Styles ] FeatureTypeS] Login LogoutHelp
have notbeen .
d. eom_test
save FeatureTypes: ?oad - ﬂ New
lake Edit
j Delete
Name: | geom t est
SRs: [ 32118
To GeoServer _— -
Tide: [t est postgi s
Sae XML | | oy onoundingsor: [-74.27000, 40.50000 -73.80000, 40.94000
_Load xmL_| KeyWwords: [road, New York City, TOPP LI
- Abstract [Thi's js a test server. It contains some N
BoundingBox basemap data from New York City. v
name: | NiIIabIe:[7 Occurs:
maxLengt h=10 A
v
gid: | Nillable: & Occurs:
A
v
geom: | Nillable: [ Occurs:
A
v —
Submit I Reset |
A

Figure 14 — Catalog Configuration Feature Types

FeatureType Schema configuration is not completely defined using widgets in our
initial user interface. This is due to the complexity and open-ended nature of the
XMLSchema specification used to describe FeatureTypes.

A text area has been provided to allow advanced users the opportunity to make
full use of the XMLSchema. This approach does not limit the power of advanced
users, and may be safely ignored by those new to GeoServer.

If any text is provided in the text area, it is assumed to be an extension of the
named type generated from the GeoTools2 schema information.

From the example above:

<xs: el ement nane="geom t est. nanme"
<xs: si npl eType>
<xs:restriction base="xs:string">
<xs: maxLengt h val ue="10"/>
</xs:restriction>
</ xs: si npl eType>
</ xs: el ement >

nil I abl e="true"

m nCccur s="0" maxCccurs="1">

-21 -
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