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The 15t Collaborative Ground Segment (Mirror
Site) for Sentinel satellite missions was signed
between ESA and NOA on 12 May 2014
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Scope of the Collaborative Ground Segment
The Hellenic Sentinel Data Hub (Greek Mirror Site) @ esa

e Built up an additional pick up point (Mirror Site) of Sentinel data at the premises
of the National Observatory of Athens (NOA) in collaboration with the Greek
Researckh and Technology Network GRNET S.A. the Greek Partner of the GEANT
network.

 Disseminate Sentinel data and higher level Copernicus products to the End User
& scientific communities mainly at national level, but also to neighboring South
Eastern Mediterranean and Balkan countries on the basis of the existing and/or
future transnational needs and cooperation.

e The whole project is in line with the ongoing initiatives and strategic objectives
for building at NOA a Center of Excellence for EO based monitoring of the
Environment and Natural Disasters and processing of Space Data.

11/04/2018
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The retention period of the Sentinel products offered here is set to 30 d
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HNSDMS

Computational Infrastructure

@ HNSDMS is running on a high performance VM provided by GRNET with the
following characteristics:

= 10 Gbit/s NIC to connect with the Copernicus Collaborative Nodes
= Debian Jessie 8.5, 64bit OS g

Copernicus Copernicus

u 16 CPU cores Collaborative Collaborative
Node 1 Node 2

= 16 GB RAM

= 44 TB disk

= Static, dedicated IPV4 & IPV6 addresses

—)

GRNET/GEANT Link

11/04/2018 https://sentinels.space.noa.gr/
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d HNSDMS is now based on the DHuS software developed
by a Serco and GAEL Systems consortium under a
contract with the European Space Agency - Funded by
the EU and ESA.

 HNSDMS is now federated with the Copernicus
Collaborative Nodes, making one step forward towards
the recommended architecture for the Copernicus IGS,
the so-called "Copernicus Integrated Ground Segment
Data Access".

(d HNSDMS synchronizes products from the Collaborative
Nodes using the OData Synchronizers provided by the
DHuS software.

11/04/2018 https://sentinels.space.noa.gr/
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The image above, that is
taken from the manual of the
DHuS software, shows the
product synchronization
between two Data Hubs.



HNSDMS

Landing Page

d HNSDMS is using the one page site design
paradigm to provide its users with a simple
and user friendly landing page with the

R o e basic information of the project and link to

Mediterranean and Black Sea; South & SouthCastern Europe, Middle Fast & £

North Africa. . _. I TS the data hUb.

 The Landing page was build using state of
. the art frameworks such as:
O Bootstrap

OWNLOAD SENTINELS DATA

The Download section of the Landing page where the user can enter the data hub. | Bootstrap effects

L Openlayers

11/04/2018 https://sentinels.space.noa.gr/
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. DHuS upgrade from a modified v0.10.3-4 to the official v1.0 (31 Oct 2017)

e  Synchronizes products with remote copy from ColHub Node 1 & 2 for a specified Area of Interest (below)
. Rolling archive of 30 days using a 44TiB NAS storage

. Plans to add Shibboleth support for academic user authentication
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3 : HNSDMS
- (%7} e : D e |
Q -grnet Data Dissemination Statistics @esa

Distribution of users per Country
In the last 6 months of operations

* New user registrations: 52

e Total registered users: 501

The Greek Mirror Site is advertised
through the ESA portal to be known in
larger audiences

B Greece Mltaly ®mFrance M Germany M Spain = Other

e Most registered users are from
Greece but also a number of
mostly European countries such as
Italy, France, Germany, Spain etc.

11/04/2018 https://sentinels.space.noa.gr/



D o HNSDMS
o grn Data Dissemination Statistics e' esa

Mission interest over time for the past 6 months

Products downloaded per mission 3m ago

W s1A

S1B
B s2a
B s2E
W s3A

Time

11/04/2018 https://sentinels.space.noa.gr/



HNSDMS

Usage & Domain Distributions

e The Hellenic Sentinel Data Hub is e Atmosphere and Land application
popular amongst the members of domains are ranked between the
the scientific community main fields of Sentinel data use

Distribution of users per usage Distribution of users per domain of
purposes expertise
200 187
180
160
140 123
H Research 120 99
M Education 100
m Other 80 I
Commercial °0
40 30 27
19 16
. o BB mw =

Land  Atmosphere Marine Climate Emergency Security Other

11/04/2018 https://sentinels.space.noa.gr/



HNSDMS
Monitoring
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Using “Splunk” for the daily
monitoring of HNSDMS.

“Splunk” collects, indexes, and
correlates real-time data from
which it can generate graphs,
reports, alerts, dashboards, and
visualizations.
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' User Requirements Engineering Reports |
‘4@ A or q gineering Rep Eesa

U & _IAASARS

e A set of Python scripts running on a VM for monitoring key aspects of
the following Data Hub services:
* HNSDMS
e IntHub?2
e ColHub Node 1 & 2
e CopHub
e OpenHub & APIHub

e Requests are made through GEANT.

11/04/2018 13
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User Requirements Engineering Reports
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HNSDMS

Statistics from User Engineering Report '; esa

e ———
IAASARS

Measured downloading rates from HNSDMS

HNSDMS
175 Mbps min max avg
= Max Speed 104.8 Mbps  161.0 Mbps  114.0 Mbps
== Mean Speed 96,5 Mbps 108.3 Mbps 105.4 Mbps
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Eesa

Response times of OData and OpenSearch APIs over time (HNSDMS)
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The EO Toolkit Linux image

11/04/2018 17



okeanos

Jokeanos is GRNET’s laaS cloud service. It enables users from the Greek Research
and Academic Community to create VMs with only a few clicks.

J A custom Linux image named EO Toolkit was created on the okeanos service

JEO Toolkit is a customized Ubuntu Linux image, preloaded with multiple
powerful GIS tools and scientific libraries.

Jokeanos has a global version of the service for the rest of the European Academic
Community. EO Toolkit will be also included in okeanos-global.

11/04/2018 https://sentinels.space.noa.gr/



Benefits of using EO Toolkit @esa

J Easy and fast deployment with only a few clicks required
A Multiple tools already configured and ready to use
(JVMs can be resized dynamically according to the project needs

dFast downloading speeds from HNSDMS and other hubs, independently of the
user’s computer connection speed

U Fast processing directly on the cloud, without the need of a fast local computer
(dUser can delete and create a fresh EO Toolkit VM within minutes

11/04/2018 https://sentinels.space.noa.gr/



A A\ gr The EO Toolkit Linux image on okeanos @esa
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JEO Toolkit is preloaded with a set of powerful free and open source GIS tools
such as:

(JESA SNAP v6.0 (with all available toolboxes)

dQGIS

JGRASS

JSAGA

A GDAL utilities

dPython bindings for the above (where available) and other Python libraries
d Desktop shortcuts to the HNSDMS and the OpenHub

JThe example product downloading script provided by the OpenHub page is
included

11/04/2018 https://sentinels.space.noa.gr/



The EO Toolkit Linux image on okeanos @,esa
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EO Toolkit VM creation procedure

11/04/2018 https://sentinels.space.noa.gr/
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Choose your preferred image

Images
System
My images

Shared with me

cancel

Available images

by occi-test@gmet.gr
Ubuntu 16.04.2 LTS

@ Ubuntu Server LTS
by system
Ubuntu 16.04.3 LTS

@ Ubuntu Desktop
by system
Ubuntu 16.04.3 LTS

wowzal
by b.dokimakis@gmail.com

sentinel-1-tlbx
by gecserver@grnet.gr
Ubuntu 14.04.2 LTS With Sentinel...

@
Ubuntu 14.04.2 LTS
@

details

b

.18 GB

details

(%,

.11 GB

details

2.18 GB

details

1.90 G

details

next

22
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The EO Toolkit Linux image on okeanos ;esa

>

User chooses the resources of the new VM

Create new machine

Available Gptitin_s Ell’é Fﬂt;_efed based uﬂ the se[e-cted image

| sentinels.space.noa.gr

Predefined CPUs (2 left)

Memory size (4.00 GE left)

C disk size

Disk size (20.00 GB left) I

Storage

Highly available storage for persistent VMs. Ideal for VMs hosting your services,
A 1 - mail sarver weh servear

previous next

hoose
10056
ct storage type

23
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The EO Toolkit Linux image on okeanos @esa

User assigns IP addresses to the new VM

Create new machine

Connect machine to networks

Available networks
Select the networks you want your machine to get connected to.
Internet (public IPV6)

[ @ Internet (public IPv4)

11/08/2015 24




The EO Toolkit Linux image on okeanos ;esa

User selects the name of the new VM

Create new machine

Virtual machine custom options

Machine name

([GAMy EO Toolkit serve

Public SSH keys Suggested tags

Your account contains the following SSH public keys. Select one or You may change machine tags later
more to activate in your new machine. You will then be able to ssh from the machines view.

with the corresponding private key without a password.”

Role

No ssh keys in your account.
Database server File server

You can create or import a new one from the Public Keys view.

Mail server Web server Proxy

25
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Machine name

Confirm that the options you have selected are correct

® My EO Toolkit server

Image

EO Toolkit
Earth Observation Toolkit

0s Ubuntu
Size 6.61 GB
GUI MATE
Kernel 4.4.0-66-

generic
Project

sentinels.space.noa.gr

previous

Flavor
CPUs
Memory
Disk
Storage

type

Machine Tags

No tags selected

2x

4096 MB

20.00 GB

Standard

SSH Keys

No keys selected

IP Addresses

No IP addresses selected

Networks

No private networks selected

create machine

26



The EO Toolkit Linux image on okeanos @esa
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The newly created VM can then be directly
accessed through SSH or X2GO

11/04/2018 27
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Applications Places

user's Home

P Desktop ™
? ¥ | Product Explorer % | Pixel Info

AeJgr 3onpold &

SMNAP 6.0
Release Mokes
a¥nle iy
GIS Desktop

=

=
I
L%
m
: 25
Maviga... X | Colowr ... Uncerta t}.@‘“&‘ This program is free seftware; you can redistribute it and/or modify it %f"
: = under the terms of the GNU General Public License as published by =
= the Free Software Foundation, either version 2 of the License, ar i
{ak your opkion] any later version.
e
SMAP Desktop implementakion wersion: 6.0.0 = -
ETER G ([FTI E 1L N SMNAF Engine implementation version: 6.0.0 g
TN EL I BRI JRE: Java(Th) SE Runkime Environment 1.8.0_102-b14 m
JVM: Java HoktSpok(Th) 64-Bit Server WM by Oracle Corporation =z
Memory: 1821 MiB L
@ £
o SRS

B snap
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HNSDMS
Roadmap

Shibboleth.

dIntegrate again the remaining extra functionalities of the “old” Mirror Site such
as:

= Shibboleth, the world's most widely deployed federated identity solution
®= The Luciad environment

dincrease the Mirror Site’s archive in order to provide a bigger rolling archive.
Introduce a multiple granularity rolling archive policy (e.g. different rolling
archive policy for different geographical location).

dintroduce a more distributed architecture, with more than one VMs, in order to
increase availability and allow for seamless maintenance activities.

11/04/2018 https://sentinels.space.noa.gr/



BEYOND GS & The Hellenic Sentinel Data Hub
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Thank you and .
any questions?

The Hellenic
Sentinel Data
Mirror Site!
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