


1 INTRODUCTION

This report provides an overview of the technical characteristics and
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provide a short introduction to the software developed and present the
major functionalities and improvements introduced by the PublicaMundi

project.
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(https://github.com/PublicaMundi ) to receive:

1 Up-to-date versions of the software, along with documentation

targeted to developers

i Detailed information regarding all development effort (commits,

activity, issues)

9 Instructions regarding the installation of the software and its

dependencies
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2 EEOSPATIAL ANALYTICS

2.1 CESCRIPTIONIX- TA

The aim of this task was to provide granular geospatial analytics to CKAN
that can shed light on the actual use of the geospatial services and data
that is being accessed. A design document has been prepared to detail the
functionality of this component and how the services will access and make
full use of this analytics. In addition, a collection of analytics to be kept,
analyzed, and presented to system administrators has been performed.
Further, our review of current analytic services/software has highlighted the
extremely limited offerings of usage analytics for web mapping frameworks.
As a result, we developed the geospatial analytics component as a reusable
software/service, suitable not only for PublicaMundi, but also for several

other OGGbased services.

Collecting statistics about the usage of the offered services is an important
aspect of the project, as it offers insights regarding possible optimizations.
Specifically, efficient allocation of resources, needed for achieving a high
degree of scalability, as well as intermal optimizations of lower level
components - such as the data processors in Publicamundi ] benefit from
an analytics module capable of identifying and maintaining information
about the services that are accessed, as well as the access patterns on the

targeted datasets.
2.2 CLESCRIPTION OF WORK

The work done for implementing the analytics module consisted in building

four components:

i1 A parser component which reads periodically information about the
incoming requests from the log files generated by the proxy module
(HAProxy  server). The parser offers a framework  for
programmatically defining methods of extracting relevant data. A set
of methods for extracting currently relevant data (accessed service,
accessed datasets and the targeted area of the datasgtdhas been
already implemented, while further extraction methods can be easily
implemented in the future, in case more information becomes
relevant for optimizations (e.g. semantic analysis of the operations
applied on datasets could be done The parser passes the extracted

information to the next component.
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1 An information maintenance componenwhich receives new data from
the parser and merges it with the previously acquired data. Each
parsing step generates a new entry in a relational database table
designated to store all statistics. At the same time, targeted
aggregated views - one for each display widget and APl component -
of the information are kept separately, to provide a quick response to
the requestors. For example, during a day several parsing steg are
executed. For counting the number of coverages / layers that have
been accessed during that day, a separate view (which is updated at

each parsing step) is used.

1 A webbased display for the harvested informatignconsisting graph-
based widgets for displaying service access information over time,
and map-based widgets, displaying the most accessed areas of the
hosted datasets colored according to their respective access
frequency. For example, Figure 1 shows a graph widget displaying the
access counts of W*S services, Figure 2 shows a widget displaying
the most accessed areas in the hosted datasets, Figure 3 shows a
widget displaying the most accessed coverages/layers, with date
filtering capabilities, while Figure 4 shows a widget displaying the
access statistics to coverage c0001, by band.

1 An external AP]I through which other services can access the
information maintained by the analytics module. Methods are
available for acquiring information about each individual service
access, each individual dataset, as well as aggregated information by

component (e.g. rasdaman or Geoserver)
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Figure 1: Access counts to W*S services, by date, displayed in a graph widget
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Figure 2: Map widget displaying the most accessed areas of the hosted datasets

Most requested coverages / layers

Coverage Name Access Count Operations

c0001 46
poi 38
tiger 32
states 30
img_sample 8
mosaic 8
roads 8
tasmania_cities 8
tasmania_roads 8
archsites 6

bugsites 6

poly_landmarks 6

Figure 3: Widget displaying the most accessed coverages / layers, with filtering capabilities
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Coverage c0001 access statistics by band.

Figure 4: Widget displaying access statistics by band to coverage c0001
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3 DEMANBASED MAP PROVISI

3.1 CESCRIPTIONSX TA

In this task we aimed at developing a JavaScript web mapping framework
for scalable, on-demand provision of maps, which automatically takes into
account user-demand, as monitored through the geospatial analytics
component. In particular, we developed: a portal/client developer toolkit
extending OpenLayers/Leaflet, auomatic production of WMS/WFS/WCS
service endpoints for geospatial data in the catalogue, automatic
optimization techniques for map generation, dynamic adjustment of maps to
client capabilities, and RESTful APIs for serving maps by multiple map/tile

servers deployed in low cost virtual machines.

3.2 CESCRIPTION OF WORK

After extending of CKAN to store, publish and manage geospatial datasets
(through raster and vector storers Tasks 2.2 and 3.}, visualization of spatial
datasets was a significant part of this task, structure in two main
directions. First, the development of a unified map component, integrated
into the CKAN catalog, to serve as a generic visualization tool for spatial
datasets (with enhanced discovery and download capabilitiesSecond, the
development of a Web Mapping API, supporting multiple platforms (desktop,
mobile, tablet) in order to provide tools for open data reuse to developers,
directly from the catalogue® API.

Another important sub-task was to address scalability and automatic
deployment issues for the OGC services, as automatically exposed from the
PublicaMundi catalog. For this purpose, we developedan automated system
to deploy WMS/WFS/WCS service endpoints in a cloud environmet and
performed several scalability enhancements to the tiling strategies based

on analytics.

The developed components are described in more detailed in the following
sections. The Map Client application is now deployed on geodata.gov.gr and
labs.geodata.gov.gr. All the new datasets that are published through
geodata.gov.gr and are ingested from vector storer are automatically
available through OGC services and from the Mapping APIl. The production
system has the provision to manually spin off new virtual machines to

handle increased user demand. A the same time, the raster server
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(rasdaman) is optimized with tiling strategies based on the analytics
module that gives us insight on the partitioning strategies needed for the
data based on previous requests on the same coverage types. For vector
data, the already supports dynamic caching of requested tiles with pre-fixed
strategy (disk quotas per dataset per CRS assigned by system

administrator).

3.2.1PublicaMundi Map Component

The PublicaMundi Map Client component (Figure 5) is a web based
application that augments the CKAN catalog with advanced mapping
features not present in the current spatial extension. It is installed as a
stand alone application and integrates tightly with any CKAN catalog
installation through the CKAN action APIl. Moreover, the component provides
extended support for the PublicaMundi Vector Storer and Data API by
exploiting the extra metadata information and the query capabilities offered

by the aforementioned extensions respectively.

The PublicaMundi Map Client allows users to browse, search and preview
CKAN datasets and resources in a spatial oriented perspective. The main

features of the map application include:

1 Browsing spatial resources organized hierarchically by group,

organization and package in a treelike structure

1 Browsing spatial resources organized hierarchically by organization,

group and package in a treelike structure

1 Search the catalog for spatial resources by using text and spatial

filtering (Figures 6 and 7)
91 Dynamically load WMS metadata from resources and discover layers

1 Preview one or more WMS layers, including layers from different

datasets
1 Controlling the z-ordering of overlapping layers

1 Changing the opacity of each layer

In addition to data previewing, the component offers integration with the
PublicaMundi Data API through a set of tools. The users, for example, can
export spatial data that have been ingested to CKAN bythe Vector Storer.
The export process consists of two steps. Initially, the user draws a polygon

for declaring an area of interest (Figure 8). Then the Data API is used for
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selecting the data from all visible and queryable layers which owrlap with

the selected polygon.
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Figure 5: The PublicaMundi Map Client application. Grouping of datasets by topic categories

L C [D labs.geodata.gov.gr/maps/ @*‘ =
GEODATA.gov.gr [ stamen - watercolor - g Al
&) Q Avagitnon ¢

| search resources ...

£Z Emoyéc
5% Epyahcia
2683532.9327 , 4925601.3735 Icons by Icons8 100 km 3857 "~
® 4

Figure 6: Discovery of datasets through spatial queries - Selection of area
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Figure 7: Discovery of datasets through spatial queries - Display of results

Figure 8: Download part of dataset through Data API integration

3.2.2Mapping API

The PublicaMundi Mapping API (Figure 9) is a simple JavaScript API for

enabling spatial data visualization and re-use of open data as provided by
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