
ESA UNCLASSIFIED - For Official Use

Session 2: Manual usage Sen4CAP system 
and system installation

Sen4CAP Hands-on training – Louvain-la-Neuve, Belgium –
22-23 January 2020



ESA UNCLASSIFIED - For Official Use

Sessions overview

Session 1: First steps with the Sen4CAP 
system for an automated usage

Session 2: Manual usage of the Sen4CAP 
processors + system installation

Session 3: Products download and 
exploration + visualization tool

Questions and answers



ESA UNCLASSIFIED - For Official Use

Sessions overview

Session 1: First steps with the Sen4CAP 
system for an automated usage

Session 2: Manual usage of the Sen4CAP 
processors + system installation

Session 3: Products download and 
exploration + visualization tool

Questions and answers



ESA UNCLASSIFIED - For Official Use

Session 2: Manual usage of the Sen4CAP 
processors + system installation

1) Add a new job to the system scheduler (by-default parameters)

2) Launch a custom job (configured parameters)

3) Access the system through a linux terminal

4) Installation procedure and ICT requirements



ESA UNCLASSIFIED - For Official Use

Session 2: Manual usage of the Sen4CAP 
processors + system installation

1) Add a new job to the system scheduler (by-default parameters)

2) Launch a custom job (configured parameters)

3) Access the system through a linux terminal

4) Installation procedure and ICT requirements



ESA UNCLASSIFIED - For Official Use

Jobs launched from the dashboard tab enable :

• Manual processing, independently from the pre-defined processors 

• Scheduled: once / cycle / repeat

• Not configurable: will use the by-default parameters of the processors

What does a job launched from the dashboard tab 
do?
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Add a new job to the system scheduler

 In the « dashboard » tab

 Select a processor

 Add a new job



ESA UNCLASSIFIED - For Official Use

Add a new job to the system scheduler

 Define a job name

 Choose the site

 Choose the season

 Choose the used input data

 Choose the schedule type 

(and first run time and repeat

period if needed)

 And save

S1 and S2 combined
S1 only
S2 only 
(specific to L4B)

Once -> one time job
Cycle -> first run and then 
run every x days
Repeat -> repeat every x of 
the month from the first run
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Add a new job to the system scheduler

 Look at the by-default 

parameters

L3B

L4B

L4C

L4A
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Add a new job to the system scheduler

 These are the by-default parameters of the different

processors, on top of the ones defined in the L4A and 

L4B config tables

 To better understand them, you can refer to 

• the Algorithm Theoretical Basis Document 

(ATBD) of the different processors

• the « config_metadata » table from the 

system sql database, which shortly defines each

parameter

 The by-default parameters can be easily adapted in the 

« config » table of the system sql database

We will see how to 
connect to the 
system sql
database later
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Custom jobs enable :

• Manual processing, independently from the pre-defined processors 

• Not scheduled: will be immediately launched

• Configurable: easy to change the by-default parametrization for tests

What does a custom job do ?
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Launch a custom job

 In the « custom jobs » 

tab

 Select the processor(s) 

corresponding to the 

product(s) you want to 

generate (e.g. L3B)
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Filter and select input data

 Select a site already created

 Filter the input data by tiles and 

by dates

 Select the data to be used

amongst the filter’s results

Note : This process is to be

undertaken regardless of the 

processor used.
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Define the extra-parameters and submit the job

 Choose the desired

parameters, in this case 

for LAI

 Submit the job

Note : by ticking the « Show advanced parameters » in the upper right corner of the 

processors’ window extra parameters are displayed to be configured by the user.
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The same process can be followed to launch jobs 
from other processors.

1. Processor selection

2. Input data filtering

and selection

3. Parameters

definition

4. Job submission
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Parameters definition for L4A crop type

• Some of these parameters

were discussed yesterday

• You can refer to the L4A crop

type processor ATBD

• AND check the by-default 

values in the « dashboard » 

tab
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Parameters definition and input data filtering for 
L4B grassland mowing detection

• Start and end dates for the 

mowing detection

 other parameters mostly

included in the config file

• When S1 and S2 are used, 

filter and select each input 

files type
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Parameters definition and input data filtering for 
L4C Agricultural Practices

• No advanced parameters at 

this stage

 mostly included in the config 

file

• When S1 and S2 are used, 

filter and select each input 

files type
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Submission and progress monitoring

 Click « Submit »

 Get the two confirmation 

messages

 Go to « monitoring » tab

 Select site

 Check the status of the 

last job in « Jobs 

history »
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Access the system through a Linux terminal

Operations that can be performed from a Linux terminal:

 Look at processed data

 Database access and change of configuration parameters

 Manual invocation of some processors

 Viewing the system logs

 Starting or stopping system components



ESA UNCLASSIFIED - For Official Use

Look at processed data

 Open a Terminal Emulator

 Go in the system data folder root

cd /mnt/archive

 List the folders and files

ll

/mnt/archive/
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Look at processed data

 Look at the list of processed S2 L2A data

ll /cd/mnt/archive/maccs_def/nld_2019/l2a/

 Look at the list of processed S1 data

ll /cd/mnt/archive/nld_2019/

 Look at more advanced products

ll /cd/mnt/archive/nld_2019/s4c_l4a

ll /cd/mnt/archive/nld_2019/s4c_l4b

ll /cd/mnt/archive/nld_2019/s4c_l4c

From the 
NLD_2019 site
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Database access and change of configuration 
parameters

 Connect to the sql database

sudo -u postgres psql sen4cap

 List the content of the database

\d
config table

prepared subsidy applications
for the NLD_2019 site

list the S2 L1C to download
and preprocessed by the 

system with status

+ LUT, product, etc.

config metadata table
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• SQL syntax knowledge is required

• Useful commands:

\d -> view the list of tables in the system

\d <table_name> -> view the structure of the table with the name <table_name>

select * from <table_name>; -> view the values in the table with name <table_name>

Ctrl + d -> log out of the database

Database access and change of configuration 
parameters
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Database access and change of configuration 
parameters

 Look for the config_metadata

table

select key, friendly_name from 

config_metadata;

= list of the system 
parameters with a 
short explanation

 Look for the parameters of the L4A crop type 

processor in the config table

select key, value from config where key like 

'%l4a%';
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Manual invocation of processors

• Not all processors can be invoked from the command line

• Some of the steps of the processors can be executed in command lines by 

taking the commands in the “monitoring” tab of the web interface

• Example of processor invocation (more examples in SUM):

crop-type-wrapper.py -s SITE_ID --season-start 2018-01-01 –-season-

end 2019-01-01 --working-path /mnt/archive/tmp –-out-path 

/mnt/archive/crop-type-output/ --tiles 31UWT 32UQR
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Viewing the system logs

• Following the logs on console

sudo journalctl -fu <service_name>

Ex:

sudo journalctl -fu sen2agri-orchestrator

sudo journalctl -fu sen2agri-services

sudo journalctl -fu sen2agri-demmaccs

sudo journalctl -fu sen2agri-executor

• Redirecting logs to file:

sudo journalctl -fu <service_name> > file_name.log

Ex.:

sudo journalctl -fu sen2agri-orchestrator > orchest.log

sudo journalctl -fu sen2agri-services  > services.log

sudo journalctl -fu sen2agri-demmaccs > demmaccs.log

sudo journalctl -fu sen2agri-executor > executor.log
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Starting or stopping system components

• Checking the status of a service

sudo systemctl status <service_name>

Ex: sudo systemctl status sen2agri-services

• Stopping a services

sudo systemctl stop <service_name>

Ex: sudo systemctl stop sen2agri-services

• Starting a service:

sudo systemctl start <service_name>

Or 

sudo systemctl restart <service_name>

Ex: sudo systemctl start sen2agri-services

Or

sudo systemctl restart sen2agri-services 
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Add a new job to the system scheduler

A way to better undestand these

parameters

 Open a Terminal Emulator

 Connect to the sql database

sudo -u postgres psql sen4cap

 Look for the config_metadata table

select key, friendly_name from 

config_metadata;

= list of the system 
parameters with a 
short explanation
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Installation procedure

Installation procedure and ICT requirements
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❑ System summary

➢ Open source

➢ Can be installed on cloud but also on local servers 

➢ Modular and extensible

➢ Can connect to a variety of data sources for downloading the products (SciHub, DIAS-es, USGS, Alaska 

Satellite Facility (ASF), etc.)

➢ Automatic ingestion and pre-processing of the lower level products

➢ Automatic executions of processors (default mode)

➢ Manual execution of processors

➢ Product visualization

Installation procedure and ICT requirements
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• For downloading S2 and L8 acquisitions from the distribution server, the system 

will need 2 accounts to be provided after the installation (if not plugged on local 

depository)

• An account and a password for the ESA Sentinels Scientific Data Hub 

(SciHub), allowing downloading S2 products. This account can be obtained 

accessing https://scihub.copernicus.eu/dhus/#/home

• An account and a password for the United States Geological Survey 

(USGS) portal, allowing downloading L8 products. The account can be 

created accessing the link https://ers.cr.usgs.gov/login/ (if L8 desired)

STEP 1
Create user accounts on data provider platform

https://scihub.copernicus.eu/dhus/#/home
https://ers.cr.usgs.gov/login/
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• Go on Sen4CAP website: http://esa-sen4cap.org/

• -> Data & Tools -> Download Software

STEP 2
Sen4CAP system download

SUM

http://esa-sen4cap.org/
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• Go on CNES website: 

https://logiciels.cnes.fr/

• Download version 3.2.2 TM

• MAJA installation PRIOR to the 

Sen4CAP system installation

• Instructions for installation are 

provided by CNES inside of the 

MAJA installation package

STEP 3
CNES MAJA download and installation

https://logiciels.cnes.fr/
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• Before the installation, some default directories have to be created in the system 

either physically or mounted. The default directories are:

• /mnt/archive – this is the default working directory for the system

• /mnt/upload – the folder where the files from the user are uploadedCopy 

the installation package on the machine

• Copy the srtm.zip and swbd.zip in the root folder of the installation package

• Run the following commands:

• This script will automatically install the system (SLURM, orchestrator, processors, 

downloader, website, the database and all other dependencies) -> the installation is 

completely automatic, requiring minimum interaction from the user

STEP 4
Sen4CAP system installation
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• There are two files which have to be modified after the installation in order to 

provide the user name and password for both SciHub and USGS servers

• /usr/share/sen2agri/sen2agri-downloaders/apihub.txt 

• /usr/share/sen2agri/sen2agri-downloaders/usgs.txt

STEP 5
Configure the data provider accounts
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• After the installation is finished, the web Graphical User Interface of the system 

can be accessed from any web browser. 

• The following addresses allow the access:

• if the user is connected to the same machine as the Sen4CAP system:  

http://localhost

• If not: http://ipadress

STEP 6
Installation is finished

http://localhost/
http://ipadress/
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System requirements

Installation procedure and ICT requirements
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❑ System requirements

➢ disk space for system installation -> 80 GB

➢ disk space for the resulted products (/mnt/archive) -> depends on the number of sites 

to be defined, the seasons and the number of tiles to be used for each site

➢ disk space for the internal directory where the shapefiles of the created sites will be 

uploaded in order to be used by the system (/mnt/upload) -> at least 20 GB is needed

➢ RAM -> between 64 and 128 GB, depending on the size of the country

➢ number of CPUs -> between 8 processors and 16 processors (or more), depending on 

the size of the country

➢ CentOS 7 (minimum version 7.5) 64-bit

ICT requirements
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Small country

(Lithuania – 65.300 km²)

Large country

(Romania – 238.400 km²)

• 16 

• 128GB RAM

• 4TB HDD + 250GB SSD

• ~ 12 TB

• 8 

• 64GB 

• 4TB HDD + 150GB SSD

• ~ 4 TB

ICT 2019 production

S2 L2A

S1 amplitude & coherence

S2 NDVI, LAI, fCover, FAPAR

Crop type map (every month May-Oct)

Grassland mowing (every 2 weeks Apr-Oct)

EFA practices (every week from May) 

CPU

RAM

Storage

Object storage (as of 07.11.2019)

~ 3.5 TB

~ 2 TB

~ 1 TB

~ 2 TB

~ 25 GB

~ 600 GB

> 9 TB

~ 4 TB

~ 2 TB

~ 4 TB

~ 50 GB

~ 2.2 TB

ICT ressources – Virtual Machine specifications

Products volumetry (including intermediate products)

Total: 9.1 TB Total: > 21.2 TB
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• Website: http://esa-sen4cap.org/

• A Support User Manual (SUM)

• Product descriptions (data structure, interpretation, 

etc.) and quick user guide focusing on the use cases

• An address for the questions: info@esa-sen4cap.org

• In a few months: 

• A section on the website with FAQ

• A forum open for the Sen4CAP system users

Sen4CAP support

http://esa-sen4cap.org/
mailto:info@esa-sen4cap.org
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Thank you for your attention
and your contribution

Any questions? 


