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Executive Summary

NETMAR aims to develop a pilot European Marine Information System (EUMIS) for
searching, downloading and integrating satellite, in situ and model data from ocean and
coastal areas. EUMIS will use a semantic framework coupled with ontologies for identifying
and accessing distributed data, such as near-real time, forecast and historical data. The
semantic tools have been implemented as portal components (called portlets) and web
services. Portlets for retrieval and display of geographic datasets, “smart” search and
discovery, and service chain composition have now been developed and integrated in the
EUMIS portal. The EUMIS portal also contains a Wiki and a Forum, where users can find
information about products and services, and discuss topics of interest related to these,
respectively.

The portal wiki and forum provide an overview of the products and services that are offered
by EUMIS, and how to use the different tools in the portal. The portal home page offers
pointers to these resources, as well as information on selected products and services,
relevant news feeds and announcements of workshops and other venues where products
and services are presented. All content in the wiki and forum are open to everyone, and both
the wiki and forum can be searched by free text search. Users can also register in the portal.
This will give them access to more services, and the ability to ask questions in the forum.

The GIS Viewer allows users to display on a map distributed geo-spatial resources that have
been shared by means of the OGC Web Map Service (WMS) standard. It provides a user-
friendly way of browsing WMS servers to see what features they have available, choosing
those of interest, and seeing the resulting map. The GIS viewer allows the user to obtain
multiple layers overlaid on top of one another in the same geographic map projection. If the
WMS server supports it, a user can click on a feature to get additional information about it,
such as the values measured by an in situ sensor. Layers can be added and removed
dynamically, and their display easily turned on and off. The GIS map viewer also includes
common GIS functions (e.g. zoom, pan, legends), shows the latitude-longitude location of
the cursor inside a map, and facilitates printing of the currently displayed layers.

Smart search is the ability of a discovery engine to locate target documents that do not
include either an exact or fuzzy match to a user-supplied text string or user-supplied
keyword. For example, if the user initiates a search on the discipline keyword ‘Physical
Oceanography’, the discovery engine find documents marked up with terms like ‘currents’,
‘waves’, ‘water temperature’, ‘salinity’ and so on, because these are semantically linked to
the search criteria. The smart search and discovery client supports three features: ontology
browsing, dataset smart search, and metadata visualisation. It provides search facilities
based on the semantics of the data, including support for multi-domain and multi-lingual
search in a network of metadata catalogue services connected by a mediator tool.

The service chaining editor allows users to generate new products by specifying workflows
that utilise a set of data delivery and processing services. The workflow is generated using a
graphical editor where individual services are chained together to form a new process. The
workflows can be saved for later use, re-opened and edited, and exported to a workflow
engine like Taverna for execution and display of the resulting product.

All components are realised as portlets that are deployed in the open source Liferay
Community Edition portal. The portlets will run in any commonly used web browser; no
additional plugins are needed.

The EUMIS portal is publicly available at http://eumis.nersc.no/.
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1 Introduction

1.1 Background

NETMAR aims to develop a pilot European Marine Information System (EUMIS) for
searching, downloading and integrating satellite, in situ and model data from ocean and
coastal areas. EUMIS will use a semantic framework coupled with ontologies for identifying
and accessing distributed data, such as near-real time, forecast and historical data. The
semantic tools have been implemented as portal components (called portlets) and web
services. Portlets for retrieval and display of geographic datasets, “smart” search and
discovery, and service chain composition have now been developed and integrated in the
EUMIS portal.

The EUMIS portal also contains a Wiki and a Forum, where users can find information about
products and services, and discuss topics of interest related to these, respectively. These
components are realised using built-in portlets in the Liferay Community Edition [LRv6], and
for user registration and setting permissions we also use the built-in features of Liferay.

1.2 Objective of this report

The purpose of this document is to describe the functionality of the EUMIS portal and the
three EUMIS components that have been integrated: (1) the GIS map-viewer (WP6), (2) the
semantic search and discovery client (WP4), and (3) the service chaining editor (WP6). This
first version of the EUMIS portal with these components integrated will be used to
demonstrate proof-of-concept of the semantic tools and the portal during autumn 2011 in
interaction with user trials (WP1).

1.3 Terminology

A concept URI is a pre-defined URI uniquely identifying a term (i.e. concept) in a vocabulary
(i.e. controlled list of terms) for a given application domain. For example, the concept URI
http://vocab.ndg.nerc.ac.uk/term/P011/current/ATEMP2MM identifies the term “Temperature
(2m) of the atmosphere by model prediction” in the BODC Parameter Usage Vocabulary
PO11.

A portal is a web site that collects input from a number of sources, and presents it in a
uniform manner to the user. The portal content is perceived to come from the same source —
the portal — while it typically is a combination of content from several sources, or an extract
of selected content from a single external source (such as a news feed).

A portlet is portal component that can be deployed in a portal. A portlet can provide many
types of functionality, among others, retrieve data from external sources, process and
analyse data, present retrieved data on a geographic map. A portlet can also communicate
with other portlets running in the same portal.

A Uniform Resource Identifier (URI) is “a compact string of characters for identifying an
abstract or physical resource” [RFC2396]. A URI can among others identify a file or a part of
an online document, which can be identified by e.g. ftp:/ftp.is.co.za/rfc/rfc1808.txt or
http://www.w3.0rg/TR/2009/REC-skos-reference-20090818/#concepts.

© 2011 NETMAR Consortium EC FP7 Project No. 249024
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1.4 Organisation of this report

The remainder of this report is organised as follows. Section 2 describes the content and
features of the wiki and forum of the EUMIS portal. These provide information about the
products and services offered, and allow registered users to ask for more information by
asking questions to the EUMIS developers and service providers in the forum. Section 3-5
then goes on to explain the features of and how to use the three EUMIS components, the
GIS viewer (section 3), the discovery and search client (section 4) and the service chaining
editor (section 5). Finally, the features of the first version of the EUMIS portal is summarised
in section 6.

© 2011 NETMAR Consortium EC FP7 Project No. 249024
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2 Wiki and forum

The portal wiki and forum provide an overview of what products and services are offered by
the EUMIS, and how to use the different tools in the portal. The home page of the portal
offers pointers to these resources, as well as providing information of selected products and
services, relevant news feeds and announcements of workshops and other venues where
products and services are presented (Figure 2-1).

The portal home page also offers users the possibility to register, using the “Sign In” portlet
in the left column of Figure 2-1. While most products and services are public, a few requires
registration (e.g. to run forecasting models). Also, only registered users are allowed to post
guestions in the forum. This is to avoid spam. The user registration process is simple, and
requires filling in a valid e-mail address, first name, last name, screen nhame and a question
to be used if the user forgets his/her password (Figure 2-2). To verify that the request for a
user account is not coming from a computer, it is also necessary to fill in a verification field
with four digits from an image generated by the Liferay portal. Optionally, the user’s birth
date and gender can also be filled in. Once registered, the user can log in using his/her e-
mail as account name and with the chosen password.

From the home page, the user can navigate to the wiki, forum or pilots using the main menu
shown near the top of the page, or by using the site map (“Site Map” portlet in the left
column of Figure 2-1). The user can also search the entire portal from the home page.

=

m. — : — o
e
—

Welcome WIKI Forum The Pilots Test

HETMAR  Welcome

|| Site Map 5 Welcome to EUMIS ! | News rd
Welcome to the EUropean Marine Information System portal! OGC News (Opens New Window)
It offers a user-configurable system offering flexible service discovery, access and chaining facilities 2 0GC I airspace il i
using OGC, OPeNDAP and W3C standards. Smart search facilities using gies and i sharing pilot {Opens New Window)
frameworks will help in finding relevant information & The OGC elects ine McGlade to
Learn about our products and services in the Wiki or Forum, or go straight to ane of pilots board of directors {Opens New Window]

3 OGC workshops at the INSPIRE
1. ALCIIC 583 Icé Manitonng and fore Conference 2011 {Opens New Window)
drift forecasting and shoreline cleanup
3. Qcean colour - Ecosystems modelling B Lis OGE uinot Saniy i i
4 Coastal Allas Metworl { (ICAN board of directors {Opens New Window]

, Search

Eventhing e © N
INSPIRE News (Opens New Window]
& Consultation on the draft legal act on
Sign | the | izati d i bility of
Vieeh NERSC Arctic Sea Ice product (Pilot 1) e S e
environmental information (as defined in
200106 7 Annexes |l and Il of the INSPIRE Directive
/ This map shows the area and concentration of ice (red color) in 2/2007)) [Opens New Window]
the Arctic region. The remote sensing SSM/ data is recorded 1 Review of Data and Service Sharing

by NASA's DMSP series of polar orbiting satellites. The files documents (Opens New Window]
are furthered processed by NERSC usingthe NORSEX L i ion for INSPIRE ANNEX Il and

otz 1l data specifications testing is still open
This product is offered by Pilot 1 Opens New Window]
3 INSPIRE Spatial Data Services

52 Product News

Email Address

torill.hamre@nersc.no

Password

] Remember Me

o This .pruduct is also published on the ArcticROOS web portal: R Survey {Opens New
ign In http:/farctic-roos.org i
Window]

I~ OpeniD {-"‘, Create Account
& Forgot Password

== i
Sea ice area map of SSMI data & Meetings & Workshops

Copyright: NERSC.
ECCOP Research Project Symposium, 28 July 2011,

2 Acknowledgement Lancaster, UK: Program

= 7 ICAN 5 Workshop, 31 August - 2 September 2011,
The EUNMIS portal is developed by the NETHAR = Service News Oostende, Belgium: Program
project. Read more at the NETMAR web site.

The PyWPS software for service chaining has been further developed in the NETMAR project. The wiki with

installation guide, examples, and much more is found at the PYWES Wiki

Powered By Liferay

Figure 2-1 EUMIS portal home page.
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Create Account % Return to Full Page
First Name Birthday

January  [ae] [ 1 [ [1970 [ae] 1
Middle Name Gender

Male v

- -

Screen Name )
Text Verification

Email Address

Save

4Sionin - OpenlD & Forgot Password

Figure 2-2 User registration in the EUMIS portal.

2.1 Wiki content and organisation

The EUMIS wiki homepage gives a brief overview of the topics covered, with links to separate
pages (Figure 2-3). Currently, there are wiki sections for each of the pilots, as well as for the
technologies and tools used to develop the services and for the metadata provided for each
product. The wiki can also be searched by giving a free text in the text area near the top of the
page. When searching for e.g. “sea ice” the portal will return a list of all wiki pages containing this
string with the most relevant pages first, as illustrated in Figure 2-4. Each page name is a link
that can be clicked on to go directly to it.

Each pilot wiki has the same overall structure. In the top level page, the pilot wikis contain a
short description of: (1) users, (2) products with a few examples, and (3) links to the services
offered. Additional sections can be added to each pilot wiki as needed. All pilots may not
need the same information and the pilot wiki is open for service providers to add new
sections or children pages to fulfil their users’ needs.

Figure 2-5 shows the current pilot 1 wiki. It contains a short description of targeted users,
examples of products offered and a link to the pilot page where the latest products will be
available. As the amount of information grows, the Table of Contents feature at the top of the
page provides handy help to go quickly to the information of interest. Further information can
also be placed in separate pages, so-called children pages, to avoid the main page to
become unmanageable.

© 2011 NETMAR Consortium EC FP7 Project No. 249024
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|| Wiki i

{'._NHome (& RecentChanges | | | All Pages [ ] omhan Pages | [ | Draft Pages Search |

Home

& Details = Print

NETMAR Wiki

Welcome to the NETMAR Wiki. Here. you will find information and examples of products and senices offered by NETMAR. There is also short
descriptions of technologies and tools used to develop these. Have a look and let us know what you think!

Arctic Sea Ice and Met-ocean Observing System

w This pilot provides operational and research-based satellite sea ice products, ocean and ice model forecasts, sea
ice charts, weather forecasts, and more. The products contain sea ice parameters such as concentration, type and
displacement, as well as met-ocean parameters such as wind and waves.

Near real time monitoring and forecasting of oil spill

This pilots aims at supporting oil spill drift predictions and shoreline clean-up activities by offering a wide range
of met-ocean datasets, consensus oil drift forecasts, as well as observations from shoreline surveys and cleanup
sites.

Ocean colour - Marine Ecosystem. Research and Monitoring

w This pilot combines a number of related areas based around observations of biogeochem ical par
chlorophyll. It combines satellite, in situ and model data in long term analyses as well as describing an
operational use for near real time data.

such as

_ International Coastal Atlas Network (ICAN) for coastal zone management
@ This pilot offers semantic search and access tools for development of Coastal Web Atlases. It provides access to
products such as coastal access and recreation, cadastral datasets, geology, land use and zoning, topography,
coastal erosions, and more.

Metadata
& This wiki describes metadata topics, standards and tools that are used for the products and the services in the
EUMIS pilots.

Technologies and tools
X This wiki describes standard technologies and open source tools that can be used to develop Environmental Information
Systems. It also contains references and suggestions for how to get started with web-GIS development.

& 0 Attachments | 815 Views
¥ Comments

Figure 2-3 EUMIS Wiki home page.

|| Viki |

Search «Back

"sed ice” Search |

Create a new page on this topic.

# Wiki Page Score

41 Main Arctic Sea lce and Metocean Observing Svatem & h e
2 Hain Avrctic Sea |ce and Met-ocean Obzerving System R W
3. Main Home W

Showing 3 results.

Figure 2-4 Example of search result in the EUMIS wiki.
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|3 Wik |
@\ Home | (& Recent Changes | [] AllPages | [ ] Orohan Pages | [ Draft Pages Eaieh
Arctic Sea Ice and Metocean Observing System
[ Edtt | Details (2 Print
Table of Contents []
Users
The users of the Arctic Sea Ice and Metocean Observing System pilot comprizes of representatives from offshore and shipping o iez, =hip and ics captainsfice pilots, national authorities, regicnal

envircnmental agencies, national ice services and scientists.

The second user category, ship and icebreaker captains and ice pilots, makes both selection of sailing routes between ports of destinations as well as tactical decisions on how to penetrate through rough ice
conditions when the ship (unjexpectedly experience such situations. Decisions need to be made in order to operate safely and efficiently.

Products

Some examples of products offered for planning of =ailing routes and convoy cperations in =ea ice covered areas are shown below. Satelite Synthetic Aperture Radar (4SAR) images provide detailed
information about sea ice conditions as ilustrated in Figure 1. SAR images can be classified by automatic algorithms (Figure 2} and trained operators of an ice service (Figure 3). Other products that are useful
for captains and ice pilots include ice drift predictions, met-ocean forecasts and observations from ships and airplanes.

55

Nl

" hy

5E WE 15 E HE WE

Figure 2
Figure 1 Figure 3

Services

These and other products will become available through the Arctic Sea Ice and Metocean Observing Svstem Pilot.

Figure 2-5 EUMIS portal: Pilot 1 Wiki homepage.

2.2 Forum categories and threads

The forum enables users to ask questions to the EUMIS developers and service providers,
about the tools, products and services offered by the portal. A series of related questions are
grouped in categories, and each question with corresponding answers (as well as follow-up
guestions and their answers) are placed in a thread. Currently, there are three predefined
categories:

1. Frequently Asked Questions (FAQ)

2. Products and Services

3. Technologies
but more categories can easily be added, as needed.

On the forum home page all categories are listed alphabetically (Figure 2-6), and within each
category, the threads (i.e. questions and their answers) are ordered chronologically. Clicking
on the category name opens a new window with all threads in that category (Figure 2-7).
Clicking on any of the threads opens it for reading (Figure 2-8), and registered users can
post follow-up questions. It is also possible to subscribe to an RSS feed from a forum thread.

© 2011 NETMAR Consortium EC FP7 Project No. 249024
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Registered users can also create new threads with new questions. Before posting, however,
one should always check if the same or a similar question has been posted earlier. The
search facility, which is located near the top of all forum windows, can be used for this
purpose. Searching can also be used within a thread.

|| Message Boards [Z Tag Cloud
% Message Boards Home | (i) Recent Posts | [] Statistics _— i ﬂ G st
) RSS (Opens New Window) participants
¥ Categories
Category Categories Threads Posis
Ereqguently Asked Questions (FAQ! a 5 5 | RSS (Opens New Window)
Products and Services a a a | RSS (Opens New Window}
Technologies and Tools a o a I JE {Opens New Window)

Showing 3 results.

¥ Threads

w There are no threads in this category.

Figure 2-6 EUMIS forum home page.

|z Message Boards [ Tag Cloud
{3 Messaoe Boards Home: | (&) Recent Posts funding motivation partici
W S Search consortium ag funding motivation  participanis
Frequently Asked Questions (FAQ) « Back 1o Message Bosrds Home
¥ Threads
Thread Flag  Starfed By Posts  Views
EUNIS? Morten Johan Stetie 1 & [ RsS (Opens New Windowe
2214 ;
vihat kind of products are services are offered? Morten Johen Stetre 1 18 mﬁ | BSS (Opens New Window
Morten J e -
Date: 7118/11 1:58 PM - i
Morten Johan Stette 1 [} Calg L8126 P [ RSS (Opens New Window
Mithat s the NETMAR proiect about? Morten Johan Stette 1 2 [E3J RSS (Opens New Window)
Wiho are the participants of NETMAR? Uorten Johan Stette 1 11 [ Bss (v
How is NETMAR funded? Morten Johan Stette 1 10 ~1| BSS (Opens New Window)

Showing & resulls

Figure 2-7 EUMIS forum threads in the FAQ (Frequently Asked Questions) category.

53| Message Boards
f;_l\l.iezzags Boards Home | (& Recent Posts |:] Statistics Sesirch
What kind of products are services are offered? + Bacic 1o Frequeniity Asked Questions FAG)

Threads [ Previous | Next ]

What kind of products are services are offered?
THMEM1 2:21 PM

EUMIS currently consists of four pilots:

Morten Johan Stette 1. Arctic Sea lce Monitoring and Ferecasting System
Rank; Padawan 2. Oil =pill drift forecast and ine cleanup =eryices in France
Posts: 32 3. Ocean colour - Marine Ecosystem, Ressarch and Monitoring
Join Date: 11/28M10 4. The International Coastal Atlas Network (ICAN)
2! Recent Posts The products offered by each pilot iz de=cribed in the EUMIS Wik,

Within the pilotz, the products can be searched for, retrieved and visualized. Some of
the pilots alzo offer processing services, i.e. services that compute a parameter or
prepare a forecast from user input. These services are alzo further described in the ELMIS Wiki.

Sign in to vote. Flag L

Figure 2-8 Example of a thread in the EUMIS forum.
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3 GIS map viewer

3.1 Purpose and features

The GIS Viewer allows users to display on a map distributed geo-spatial resources that have
been shared by means of the OGC WMS standard [WMS13]. It provides a user-friendly way
of browsing WMS servers to see what features they have available, choosing those of
interest, and seeing the resulting map. The GIS viewer allows the user to obtain multiple
layers overlaid on top of one another in the same geographic map projection. If the WMS
server supports it, a user can click on a feature to get additional information about it, such as
the values measured by an in situ sensor.

The GIS Viewer allows users to visualise a large number of cartographic layers obtained
from a network of WMS services. These services are provided by various software tools,
such as MapServer [MS], Geoserver [GS], Constellation-SDI [CSDI] and hcWMS [NCW].
Layers can be added and removed dynamically, and their display easily turned on and off.
The GIS map viewer also includes common GIS functions (e.g. zoom, pan, legends), with
the addition of its capacity to interrogate multi-dimensional services, e.g. time and elevation.
The location of the cursor inside a map is shown below the map, and the currently displayed
layers can be printed from the GIS Viewer.

The first version of the GIS Viewer supports two map projections: (1) the latitude-longitude
projection, and (2) polar stereographic map projection. Later version of the viewer may
support additional projections, depending on user needs.

3.2 How to useiit

When started for the first time, the GIS Viewer will show a coastline layer (Figure 3-1). All
functions are readily available in a toolbar above the map area, and the position of the cursor
(crosshair) in the map and the map scale is shown below. To the left, all current layers are
listed, with operations for turning them on/off and manipulating the colours used when
displaying them.

sxt-geoviewer F -+ X

Qa0 0oL Sh L2 Es

@ ¥ continent

MI
Lat:41.176 Lon:-11.059 o] 2000 4000

Figure 3-1 GIS Viewer: Initial map with coastline.
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All buttons in the toolbar have a so-called tooltip, a short text explaining what function they
perform. The tooltip is shown when placing the cursor over the button and resting it there for
a few seconds (Figure 3-2). The three first buttons on the toolbar provide zoom in, zoom out
and pan operations on the map. The three next buttons restore the map to the original
extent, go back to previous zoom and go to the next zoom, respectively. The next button,

é, allows the user to add more WMS layers to the map, while the B button allows the
user to query a feature in the map. The last three buttons on the toolbar, uploads an OWS
context file (holding a predefined set of WMS map layers), saves such a file, and prints the
currently displayed map, respectively.

After clicking the add WMS layer button, é, a dialogue box opens where the user can
enter a WMS server URL, as shown in Figure 3-3 . The GIS viewer obtains a list of layers
available from this WMS server, and the user can then select which to add to the map. The
selected layers are added to the layer list, and displayed in the map window (Figure 3-4).

Each layer can then be manipulated using the layer menus in the left part of the screen. For
instance, it is possible to zoom to the extent of a layer to focus the map (Figure 3-5). Layers

can be turned on/off by clicking the eye-symbol ({b) in front on the layer name, and be

removed permanently be pressing the delete button (33). To re-insert a layer, just open the
add layer dialogue again, give the WMS server URL and select it again.

q@@@@ & & BES
L

Figure 3-2 GIS Viewer: Tooltips for the toolbar buttons.

Type a WMS serverurl,  hitpdmapsrenerscnol . Ok
ASAR Backscatter 20091005 165758
ASAR Wind Field 20091005 165758
ASAR Backscatter 20040820 171750
ASAR Wind Field 20040830 171750 vl
Coastline (global) 1
Grid O
Add

Figure 3-3 GIS Viewer: Adding more WMS layers.
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@ ¥ continent

@ ¥ ASAR Backscatter 20091005 165758
< 3 ASAR Wind Field 20091005 165758
@ ¥ ASAR Backscatter 20040830 171750
a® 3% ASAR Wind Fisld 20040830 171750

» Layers
» Legends

» Localization

L o
Lat:81.061 Lon:67.891 0 400 800

Figure 3-4 GIS Viewer: New layers added to the map.

sxt-geoviewer

T R AR S h e

@ ¥ continent

@ 3 ASAR Backscatter 20091005 165758
@ ¥ ASAR Wind Field 20091005 165758
@ 3 ASAR Backscatter 20040830 171750
@ 3¢ ASAR Wind Field 20040830 171750

¥ ASAR Wind Field 20040830 171750

WEXRQ
: ASAR Backscatter 20040830 171750
BWEXQ |

£ ASAR Wind Field 20091005 165758

Parameters

s
-

>

SAR Backscatter 20091005 165758

i

arameters

HEX
Zoom to the extent of the layer.
HWEXQ

4 continent

Parameters

®

» Loc

Lat:77.269 Lon:42.916 0 200 400

Figure 3-5 GIS Viewer: Zoom to the extent of a layer.

3.3 Implementation

The GIS Viewer is implemented using the MapFaces library [MF]. MapFaces has a modular
design consisting separate Java Server Faces (JSF) components resting on a base geo-
spatial library. The components rely on several JavaScript elements for user interface
elements running in the browser on the client side. Mapfaces uses the jQuery JavaScript
library to provide elegant and powerful components in a compact, highly structured library
[JQ]. MapFaces also uses a simplified version of the OpenLayers JavaScript library for
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displaying map data in web browsers, providing functionality like transparent layers and
simple navigation panel [OL].

The GIS viewer is a portlet running inside the Liferay Community Edition (version 6.0.5)
portal [LRv6]. It uses two Java libraries:

e Java Advanced Imaging (JAI) 1.1.3 [JAI].

e Java Advanced Imaging I/O (JAI Image-1/O) libraries Image I/O 1.1 [JAIIO].
These must be installed on the portal server before the portlet itself is installed.

Figure 3-6 shows a simple architecture diagram for the GIS Viewer. The client side is
realised by mean of two open source libraries, OpenLayers [OL] for all GIS operations (e.g.
map display, zooming and panning) and jQuery [JQ] for setting up the layer lists and panels
for legends etc., in the graphical user interface (GUI). The server side is comprised of
components from the MapFaces library and the GeoToolkit library [GT]. The client and
server communicate via the JSF protocol.

GIS Map

client

@ OpenLayers™ & jAQuery

wwrits favs, da mare.

server

-~ -
marfaces

1

GEQ

Java library for geostatial process

Figure 3-6 GIS Viewer: Architecture diagram.

The GIW Viewer can store the current configuration of map layers for later use. This is done
in an XML (eXtensible Mark-up Language) file. There is also a default map context stored in
the portlet, at {TOMCAT_WEBAPPS}sxt-geoviewer-1.0-SNAPSHOT/data/demis.xml.

After adding the layers of interest to the GIS Viewer, each user can store a new map context
file for his session. One example is found at:
http://nport.nersc.no:8080/test-area?url=http://www.ifremer.fr/isi/sextant/OW C/netmar.xml

This file contains an example of a set of layers used in NETMAR for monitoring of
Phytoplankton blooms in Gulf of Biscay and English Channel. Once loaded into the GIS
Viewer, the layer list will look like in Figure 3-7.

The map configuration is stored in OWS-Context files [WMCO05]. The example web map
context file at http://www.ifremer.fr/isi/sextant/OW C/netmar.xml is shown in Figure 3-8.
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sxt-geoviewer ‘

= £ Monde
@ ¥ Metacarta
3 £ lfremer
= £ Sity
< ¥ EuroSITES
< ¥ REPHY
= [ Satellite E

» Layers
» Legends

» Localization

-l

Lat:-120.546 Lon:-64.369 0 2000 4000

Figure 3-7 GIS Viewer: Loading a predefined set of map layers into the map viewer.

<?xml version="1.0" encoding="UTF-8" standalone="yes"?>
<ows-context :0OWSContext ..>
<ows-context :General>
<ows-context:Window height="672" width="1240"/>
<ows :BoundingBox crs="EPSG:4326">
<ows :LowerCorner>-90.0 -180.0</ows:LowerCorners
<ows :UpperCorner>90.0 180.0</ows:UpperCorners
</ows :BoundingBox >
<ows:Title>BlueMarble + Google (EPSG:3857) example </ows:Title>
<ows:Abstract/>
</ows-context :General>
<ows-context :ResourceList>

<ows-context:Layer queryable="true" opacity="1" hidden="false" group="Monde"
id="8" name="basic">
<ows:Title>Metacarta</ows:Title>
<ows:OutputFormat>image/png</ows:OutputFormat>
<ows-context:Server version="1.1.1" service="urn:ogc:serviceType:WMS"
default="true">
<ows-context:0nlineResource
xlink:href="http://vmap0.tiles.osgeo.org/wms/vmap0"/>
</ows-context:Servers>
</ows-context:Layer>

<ows-context :Layer queryable="true" opacity="1" hidden="true"
group="Ifremer/In Situ" id="5" name="EuroSITES">
<ows:Title>EuroSITES</ows:Title>
<ows :OutputFormat>image/png</ows:OutputFormat>
<ows-context:Server version="1.3.0" service="urn:ogc:serviceType:WMS"
default="true">
<ows-context:0nlineResource
xlink:href="http://www.ifremer.fr/services/wms/swe"/>
</ows-context:Servers>
</ows-context:Layer>

</ows-context :ResourcelList>
</ows-context :OWSContext>

Figure 3-8 GIS Viewer: Excerpts of an OWS Context file.
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4 Semantic search and discovery client

4.1 Purpose and features

Smart search is the ability of a discovery engine to locate target documents that do not
include either an exact or fuzzy match to a user-supplied text string or user-supplied
keyword. For example, if the user initiates a search on the discipline keyword ‘Physical
Oceanography’, the discovery engine find documents marked up with terms like ‘currents’,
‘waves’, ‘water temperature’, ‘salinity’ and so on, because these are semantically linked to
the search criteria.

The smart search and discovery client allows users to search for data by meaning rather
than by mere textual keywords. The first version of this client supports three features:
ontology browsing, dataset smart search, and metadata visualisation. It provides search
facilities based on the semantics of the data, including support for multi-domain and multi-
lingual search in a network of metadata catalogue services connected by a mediator tool.

4.2 How to useit

The search and discovery client helps the user find relevant datasets by allowing him to
browse the ontology terms to find suitable search criteria. Figure 4-1 shows the client with
the two applications, the ontology browser and the search client, to the left, and the start-up
screen of the ontology browser in the main window. The ontology browser lists the defined
themes, and by clicking on any one of them, their definition is shown along with related
terms to the right (Figure 4-2). From here, the user can inspect any of the related terms by
clicking on them, or move on to searching by entering a keyword in the search field. Entering
e.g. “temperature” will search the ontology for any semantically related terms, and display
these with definitions inside the browser (Figure 4-3). Selecting any of the found terms, e.g.
“Ocean Temperature” will show the definition of this terms, and its relations (Figure 4-4).

Ontology Discovery Portlet

g Home

o Ontology Browser N 4

[Li{-_ Search Q
C

Brovee by |igg Theme v|

rav
Area ana ction/regulation zo
= - Select a term from the antology tree to view definition -
| Mineral rescurces
Natural risk zones
[ seclogy
L3 Elevation

Search Data ;
urveys, Cruises and Tracks Related Terms

(el
|_-;
I

[ Heritage Term Type

Figure 4-1 Search and discovery client: Startup screen of the ontology browser.
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-
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Figure 4-3 Ontology browser: Searching in the ontologies.
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Ontology Discovery Portlet

E Home

E_L Ontology Browser

e ) 4
Search |temperature O\ I-E:l [#) Ig-‘"l
Brovse by | Parameter v Ocean Temperature
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Seabed Photography
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Bl sound valocity : @ Sea surface Stratum
Bl pressue Temparaturs Parsmeter
Bl Grevity P Water Column Stratum
Bl Temperature Water Temparature Parameater

|

Figure 4-4 Ontology browser: Definition of a discovered term and its relationships.

When a user has found a suitable search term, he can enter it in the search field at the top
of the Ontology Browser window, and press the Search Data button (Figure 4-5). This will
start the smart search application, called Geo Finder, where the user can select the
geographic area of interest before starting the search (Figure 4-6). The search client will
present a summary of all datasets matching the criteria (Figure 4-7) and the user can then
click on any of the found datasets to get a full metadata listing for it (Figure 4-8).

Ontology Discovery Portlet

| E Home

qu- Ontology Browser

EC Sesrch t=mpersture al @ ¥
|

Search Data for the Selected Topic

Brovse by | Parametar ¥ Ocean Temperature

% Pertaining to the measurement of the average kinetic energy of oceanic
[ salinity/Density it

Broves Ontalogy
\.] Tidal Height
Sezabed Photography
Seismic Reflaction

Seabed Class
Search Data

[ Elevation Related Terms

3 magnetics Term —

(1] seabed Sampling Paramster W@ Ocesnographic gecgraphical features Thame

[ sound velocity % Sea Surface & iam

[T Pressure Temparature 5 ramekin

(3 cravity P water Column Stratum

[ Temperature Water Temperature Paramater
(S}

Figure 4-5 Ontology browser: Smart search for data using the term “temperature”.
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Ontology Discovery Portlet
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Figure 4-6 Ontology browser: Selecting an area of interest for smart search.
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Figure 4-7 Ontology browser: Inspecting the results of a smart search.
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Figure 4-8 Ontology browser: Inspecting metadata for one of the found datasets.

4.3 Implementation

The smart search and discovery client includes the following features: an ontology browser,
a smart search interface (discovery GUI), and a metadata viewer. It relies on two services: a
semantic web service (SWS) and a CSW (Catalogue Service for the Web) mediator
(CSWM), as illustrated in Figure 4-9.

The semantic web service (SWS) provides a high-level interface for retrieving knowledge
from the NETMAR ontologies. The operations supported by the SWS are high-level and
easy-to-use operations oriented towards querying SKOS (Simple Knowledge Organization
System) thesauri [MB09]. They constitute common operations required by most semantics-
based components such as the CSW mediator, the ontology browser, and the discovery GUI
(Graphical User Interface). Examples of such operations include, Get Concept Schemes,
Get Concept Hierarchy, Get Related Concepts, and Search Concept. The SWS is developed
in Java, using the Jena ontology framework [Jena].

On top of the catalogue services, a CSW Mediator is responsible for handling metadata
semantics and allows data discovery based on semantics. The CSWM supports distributed
catalogue services, thus allowing new catalogue services to be integrated easily. The CSWM
supports CSWM and CSW 2.0.2 XML requests and returns either a CSWM or a CSW 2.0.2
response (depending on the request standard) [CSW202]. It is developed in Java.

The ontology browser (OB) allows end-users to browse the ontologies with the aim of finding
data types and datasets of interest. The OB allows users to better understand the meaning
of the various topics (disciplines, themes, instruments, parameters, etc.) and how they relate
to each other, and find in an accurate way data of relevance to their topics of interest. It
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allows them to search (by browsing or by keyword) concepts of interest, and from there
navigate to the data discovery interface to find related datasets or services.

The smart data discovery interface, called Geo Finder, allows end-users to search datasets
of interest based on the “meaning of a keyword” and a geographic area of interest. The
current discovery GUI includes a basic ontology browser for place keywords that hold
geospatial information encoded in GML (Geography Markup Language).

The metadata viewer, called Meta Viewer, is used to display metadata records of interest to
the user. This will allow users to navigate from metadata to data and to the web GIS.

The ontology browser, the smart data discovery interface and the metadata viewer are all
developed in Adobe Flex 3. To integrate these components in the EUMIS portal, this
application had to be wrapped in a JSP (Java Server Pages) file, and configuration files
defined to enable Liferay to recognise it as a portlet. All necessary files were compiled into a
.war file, which was deployed in the portal container (Liferay).

I/_\
.u Web User
—
EUMIS Web Portal
Ontology ' Discovery GUI Meta
Browser (OB) (Geo Finder) Viewer
'\._;;-.!-‘-TJ I
=

Figure 4-9 Smart search client components and services.
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5 Service chaining editor

5.1 Purpose and features

One key aim of the NETMAR project is to enable non-technical users to build their own
workflows using components (data and processing) provided by the project. These
workflows could then be saved and reused by the user or published for use by others. The
editor is available online via any commonly used web browser, as part of the EUMIS portal,
and requires no special tools or plugins to be installed. The service chains (aka workflows)
that are created by the editor can be executed by a workflow engine like Taverna [Tav].

The service chaining editor has the following features:

e Access to processing services offered by the NETMAR partner (and external parties,
if available) through service announcements provided online as WDSL (Web Service
Definition Language) files. These can be loaded into the editor, and the services
added to the Service List for easy inclusion in the user’s own workflows.

e WYSIWYG (What You See Is What You Get) editing of the workflows. The services
are shown graphically in the editor’'s work area, where the users can connect them by
linking the output from one service to the input of another.

e Storing of own workflows for later execution and (if desirable) sharing with other
users. The workflows are stored in a standard format, allowing their execution in
several workflow engines, both public domain and commercial tools.

e Loading of own (and others’) workflows, editing of these and saving as new
workflows.

5.2 How to use it

The service chaining editor allows the user to open a set of service definition stored in a
WSDL file (Figure 5-1). The loaded services will be shown in a Service List (Figure 5-2),
where clicking on a service will display the definition of its input parameters and what output
is produced (Figure 5-3). A service can easily be dragged from the Service List to the
Workspace (Figure 5-4(a)), and when it is placed in the Workspace the input and output is
shown as green & red symbols (Figure 5-4(b)). Defining a workflow is easy; just drag the
services needed to the Workspace and connect them by selecting input/output symbols and
draw a line between them (Figure 5-5). A workflow can be saved in a file for running in a
workflow engine like Taverna and for later editing (Figure 5-6).

EUMIS - Service chain editor

WSDL )

/9

Workspace & |

S N

Service List( |

.

Service /O @ |

Y

WSDL interface

« ( GRASS Raster

+ (GRASS Vector

« (Generic

« (Or click here to add

o (http:// |rsg-pml.ac.ukiwps/tmp.wsd| )

wh_ NN

Figure 5-1 Service chaining editor: Loading services from a WDSL file.

© 2011 NETMAR Consortium EC FP7 Project No. 249024



NETMAR Deliverable D6.3: First version of EUMIS portal 20

EUMIS - Service chain editor
Service List

WSDL (+]

« ( ExecuteProcess gml2svg , )
« (ExecuteProcess v.voronoi )
» (ExecuteProcess v.univar )

Workspace &)

Service /O

Figure 5-2 Service chaining editor: Selecting a service from the Service List.

EUMIS - Service chain editor
Service List

» /ExecuteProcess gml2svg
(o outputResult )

» ( ExecuteProcess v.voronoi )
« (ExecuteProcess v.univar )

Figure 5-3 Service chaining editor: Viewing the interface of a service.
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EUMIS - Service chain editor
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Figure 5-4 Service chaining editor: Adding a service to a workflow. Dragging it to the

workspace (a) and representation of a service in the workspace (b).
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Figure 5-5 Service chaining editor: Setting up a workflow (service chain).
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EUMIS - Service chain editor
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Figure 5-6 Service chaining editor: Saving a workflow to a file.

5.3 Implementation

The service chaining editor is implemented using HTML and JavaScript. The work area
where the user connects services that are represented by graphical symbols is implemented
using Wirelt! [WI], which is an open source JavaScript library for creating and editing graphs.
The graphs, which represent workflows, can be stored through an Ajax backend, Google
Gears or any other method that allows a JSON object to be stored. The editor stores a
workflow as SCUFL2 (an XML workflow language) [SCUFL2], which can be by the Taverna
Server [Tav].

The layout of menus, buttons and the service composition area is controlled by means of
jQuery [JQ]. jQuery is another open source JavaScript library that allows for creation of
visually appealing and easy to use GUIs (Graphical User Interfaces). The GUI is styled by
means of Cascading Style Sheets (CSS), which ensures the different components of the
user interface are correctly positioned on the screen.

As the service chaining editor was first implemented as a standalone web application, it had
to be wrapped in a JSP page before integration in the portal. A set of portlet configuration
files also had to be created, declaring which JavaScript libraries and CSS files the editor
needed.
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6 Conclusions

The first version of the EUMIS portal provides products and services for the following pilots:
Pilot 1: Arctic Sea Ice and Met-ocean Observing System

Pilot 2: Oil spill drift forecast and Shoreline Cleanup assessment services in France
Pilot 3: Ocean Colour — Marine Ecosystem, Research and Monitoring.

Pilot 4: The International Coastal Atlas Network (ICAN)

The requirements for each pilot have been defined by interacting with users in the respective
application domains [PTS+11] through dedicated user meetings and workshops, followed by
phone and e-mail contact.

The first version of the EUMIS portal contains a wiki and forum, where users can find
information about the products and services offered, as well as the tools used to develop the
portal, its components and data delivery and processing services. The portal also includes
three GIS components: (1) the GIS Viewer, (2) the search and discovery client, and (3) the
service chaining editor.

The portal wiki and forum provide an overview of the products and services that are offered
by EUMIS, and how to use the different tools in the portal. The portal home page offers
pointers to these resources, as well as information on selected products and services,
relevant news feeds and announcements of workshops and other venues where products
and services are presented. All content in the wiki and forum are open to everyone, and both
the wiki and forum can be searched by free text search. Users can also register in the portal.
This will give them access to more services, and the ability to ask questions in the forum.

The GIS Viewer allows users to display on a map distributed geo-spatial resources that have
been shared by means of the OGC WMS standard. It provides a user-friendly way of
browsing WMS servers to see what features they have available, choosing those of interest,
and seeing the resulting map. The GIS viewer allows the user to obtain multiple layers
overlaid on top of one another in the same geographic map projection. If the WMS server
supports it, a user can click on a feature to get additional information about it, such as the
values measured by an in situ sensor. Layers can be added and removed dynamically, and
their display easily turned on and off. The GIS map viewer also includes common GIS
functions (e.g. zoom, pan, legends), shows the latitude-longitude location of the cursor inside
a map, and facilitates printing of the currently displayed layers.

Smart search is the ability of a discovery engine to locate target documents that do not
include either an exact or fuzzy match to a user-supplied text string or user-supplied
keyword. For example, if the user initiates a search on the discipline keyword ‘Physical
Oceanography’, the discovery engine find documents marked up with terms like ‘currents’,
‘waves’, ‘water temperature’, ‘salinity’ and so on, because these are semantically linked to
the search criteria. The smart search and discovery client supports three features: ontology
browsing, dataset smart search, and metadata visualisation. It provides search facilities
based on the semantics of the data, including support for multi-domain and multi-lingual
search in a network of metadata catalogue services connected by a mediator tool.

The service chaining editor allows users to generate new products by specifying workflows
that utilise a set of data delivery and processing services. The workflow is generated using a
graphical editor where individual services are chained together to form a new process. The
workflows can be saved for later use, re-opened and edited, and exported to a workflow
engine like Taverna for execution and display of the resulting product.
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