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1.1 Version of this document after openSF AR1 
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Linux completed.  

Ç Updated section 3.4.1.4 . Bin folder reference removed. OSFI folder added  
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Ç Updated chapter 5 with latest changes for the web site.  

Ç Updated chapter 6. Folder structure guid elines.  

20/04/10  

1.3 Minor corrections:  
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Ç typos in Annex A 

26/04/10  

1.4 New version for the openSF v2 acceptance 

Ç Section 4.5.2 added: Management of databases 

22/09/10  

1.5 Added Annex B detailing Parameter Editor functionality.  15/10/10  
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1.6 Update after openSF AR 2 meeting: 

Ç Added IDL and Matlab windows for the Linux installation  

Ç Updated functioning of databases in the multi -repository: Independence 
between databases. 

Ç Added IDL requirements for Linux installation: Problems with installation path 
and different types of licenses  

Ç Added Matlab requirements for Linux installation: licenses  

Ç Updated introduction sentence in Annex A, section 6. Instructions to build the 
framework.  

Ç Removed import capabilities in Session creation 

Ç Updated obsolete screenshots. 

Ç Added new section for module developers. 

12/11/10  

2.0 New version including extended capabilities for openSF 2.2:  

Ç Parameter Perturbation plug -in (from SEPSO) 

Ç Parameter Editor integration  

Ç Tool management extension 

Ç Check output generation  

Ç MATLAB errors inclusion 

Ç Import/Export capability  

Ç Extended log capabilities  

Ç Keyboard shortcuts 

Ç HMI Isolation 

16/02/12  

2.1 New version after version 2.2 acceptanc e meeting  

Ç Added IDL version selection to openSF installer (section 3.4.1.1 ) 

Ç Plot perturbation capabilities  
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3.0 New version including extended capabilities for openSF V3:  

Ç Updated framework pre -requisites (section 3.3.3);  

Ç Updated installation instructions, leaving only references to the supported 
operating system ð Linux (section 3.4.1.1);  

Ç Added references to OSFEG libraries; 

Ç Added section on migration from previous versions of openSF to openSF V3 
(section 3.5);  

Ç Updated framework figures throughout section 4;  

Ç Added reference to new system configuration parameter to control module 
parallelisation (section 4.5.1);  

Ç Added section on importing an XML database definition (section 4.5.2.5);  

Ç Added section on the CPU core usage view that supports module parallelisation 
(section 4.5.6);  

Ç Added copy capabilities for several openSF elements (from section 4.7 to 
4.11);  

Ç Updated the module chain management in a session according to the openSF 
framework revision (section 4.11 );  

Ç Added capability for removal of intermediate output files (section 4.11.2.8.1);  

Ç Added capabilities for simplified module management:  

o Switching a module version (section 4.11.5.1);  

o Bypass/Switch-off module execution (section 4.11.5.2);  

o Run from a given point in the module chain (section 4.11.5.3);  

Ç Added capabilities for parallelisation of module execution (section 4.6);  

Ç Added capability for exporting/importing module of an executed sessions 
(sections 4.11.9.3 and 4.11.9.4);  

 

22/11/13  
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3.1 New version answering the comments generated by ESA on the openSF V3 AR 
documentation package.  

Implementation of the following RIDs:  

Ç OSF-AR3-05: Update semantics of maximum number of threads parameter with 
associated warning message (section 4.5.1); 

Ç OSF-AR3-06: Updates database view related figures 4 -14 and 4-20 (section 
4.5.2);  

Ç OSF-AR3-07: Added clarification on the log functionality in the case of module 
parallelisation (section 4.11.6.1);  

Ç OSF-AR3-10: Clarification on simplification of session directory name (section 
4.13).  

Ç OSF-AR3-11: Renamed section 4.19 to òTable of keyboard shortcutsó; 

Ç OSF-AR3-RF-01: Updated change log to list sections changed for openSF v3;  

Ç OSF-AR3-RF-02: Updated Applicable and Reference documents (section 2.1 and 
2.2) including also document version s; added section 1.1.1 identifying the 
changes from openSF V2.2 to V3; 

Ç OSF-AR3-RF-03: Revised Tutorial (section 6) according to openSF V3 and added 
a reference to the training material (course handouts);  

Ç OSF-AR3-CE-01: Corrected the supported IDL versions (section 3.3.3.3);  

Ç OSF-AR3-CE-02: updated pre -requisites section to appear chronologically 
before framework installation (section 3.3.3).  

Ç OSF-AR3-CE-03: Updated section to clarify typical definition of OPENSF_HOME;  

Ç OSF-AR3-CE-04: Added a clarification rega rding the installation an execution of 
openSF in the appropriate machine architecture (section 3.4.1.1 ).  

The implementation of these RIDs closes action ACT-AR3-03 from the AR3. 

15/01/14  

3.2 New version including the integration of Python modules in openSF.  04/04/14  

3.3 Updated after review comments from ESA: implemented RIDS OPENSF_v3.2_RID_01 
and OPENSF_v3.2_RID_07 by updating section 3.3.3.5. 

30/04/14  

3.4 New version with updated installation procedure inclu ding also the porting to OSX. 03/06/15  

3.5 New version including extended capabilities for openSF V3.4: Time Based Scenario 
Orchestration.  

Included special conditions for installation in OSX.  

02/12/15  

3.6 OPENSF-AN-004: The òiterate parametersó functionality is able to import 
parameter iteration definitions from file  

OPENSF-AN-017:  Updated SUM to use "modules" instead of "models". 

Added section on execution of script modules and special conditions applicable to 
OSX 10.11. 

16/03/16  
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3.7 Updated with exten ded capabilities for openSF V3.5:  

Ç OPENSF-AN-003: Remote orchestration;  

Ç OPENSF-AN-019: Automatic openSF version checking; 

Ç OPENSF-AN-030: Select subset of parameters to monitor;  

Ç Miscellanea HMI corrections and simplifications.  

Ç Descriptor syntax clarificatio ns. 

16/05/16  

3.8 Overall review based on ESA comments 06/06/16  

3.9 Updated installation requirements.  20/01/17  

3.10 Updated with HMI revamping for Eclipse RCP. 09/06/17  

3.11 Updated with COTS requirement (Table 3 -1 and Sec 3.3.2) 28/08/17  

3.12 Remove OSFI from framework pre-requisites  

Update MySQL tools path configuration during installation  

Database created during installation selected by the user  

Update folder structure  

Small updates on database connection, deletion and backup due to bug fixes  

OpenSF log messages moved to session dedicated log files 

Move ParameterEditor appendix to dedicated SUM 

15/12/17  

3.13 Update for openSF version 3.7.2 

Ç §3: Removal of the V2 upgrade path.  

Ç §3.1.1 and §3.3: Update of the supported platforms.  

Ç Reorganization of §3.3.3, splitting off the module -specific requirements into 
§3.3.4. 

Ç §3.5: Update of the command line arguments section.  

Ç §4.11.5: New dialog for missing configuration files.  

Ç §4.11.10: Update session export/import files, dialog  

Ç §4.5.1, §4.14, §4.20: add per -module log files.  

Ç §6: Update of build instructions  

15/06/18  
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3.14 Update for openSF version 3.7.3: 

Ç §3 and §4: Added Windows as a supported platform. 

Ç §3.4.2: Updated the folder structure of the OpenSF installation folder.  

Ç §3.4.2, §4.11.5.4 and §4.13: Documented new feature for grouping timeline 
and iteration/perturbation  sessions. 

Ç §3.3, §3.4, $4.5, §4.18: Updated the dependency from MySQL, since starting on 
v3.7.3 the client tools are not necessary . 

Ç §4.5.1: XSD Validation and other changes in Preferences dialog. 

Ç §All sections: Updated several images to comply with the newly delivered 
version. 

Ç §3.4.3: updated licencing scheme  

Ç Various minor changes  

14/1 2/18  

3.15 Update for openSF version 3.8.0: 

Ç General revision and update of the docu ment.  

Ç §2: Update the description of the installation process . 

Ç §4.11.2.11: New section on iter ations on parameter sets . 

Ç §4.15: Include the concept of the òUser Rolesó and explain them.  

Ç §4.17 Addition of some guidelines on how to implement a Monte Carlo  study in 
openSF. 

06/0 6/19  
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1.  INTRODUCTION 

This document has been produced by DEIMOS within the frame of the openSF project and represents 

the Software User Manual for the openSF platform. 

Ç Chapter 1, this present chapter, talks about the document, giving a description and settling the basis 

to understand it. 

Ç Chapter 2 links this document with information from other sources. 

Ç Chapter 3 details the procedures for setting up the openSF system. 

Ç Chapter 4 describes one by one all the different functionalities of the openSF system. 

Ç Chapter 5 gives a detailed description of the openSF web site. 

Ç Chapter 6 details the procedures for creating an E2E session from scratch. 

Reading the chapters in this order will help users to fully understand the use of the system.  

1.1.  Scope 

This document applies to openSF v3.8.0 and is aimed to support two different kinds of users: 

Ç Users that want to take advantage of the application. 

Ç Developers that want to implement new modules intended to be used within openSF. 

1.2.  Acronyms and Abbreviations  

Acronym Description 

AD Applicable Document 

API Application Programming Interface 

CFI Customer Furnished Item 

COTS Commercial Off-The-Shelf 

DBMS Database Management System 

DMS DEIMOS Space 

E2E End to end simulation 

GUI Graphical User Interface 

HMI Human-Machine Interface 

HW Hardware 

I/F Interface 

I/O Input/Output 

ICD Interface Control Document 



 

openSF 

System User Manual 

Code :  OPENSF-DMS-SUM 

Issue :  3.15 

Date :  06/ 06/20 19 

Page :  22 of 171 

 

 

© DEIMOS Space S.L.U., 2019 

 

DMS-DQS-QRE0609-SUM-10-E 

Acronym Description 

IT Integration Test 

L1PP Level 1 Processor Prototype 

L2PP Level 2 Processor Prototype  

LCF Local Configuration File 

MC Monte Carlo 

RD Reference Document 

RDBMS Relational Data Base Management System 

SEPSO Statistical End-To-End Performance Simulator for Optical Imaging Sensors 

SUM System User Manual 

TBC To Be Confirmed  

TBD To Be Defined / Decided 

TN Technical Note 

UML Unified Modelling Language 

1.3.  Definitions  

Definition Meaning 

Framework Software infrastructures designed to support and control the simulation definition and 

execution. It includes the GUI, domain and database capabilities that enable to perform 

all the functionality of the simulator.  

Simulation A simulation is understood as a list of modules (or even a module alone) that is run 

sequentially and produces observable results.  

Module Executable entity that can take part in a simulation. A module can be understood, 

broadly speaking, also as an ñalgorithmò. Basically, it contains the recipe to produce 

products function of inputs. A module contains also several rules to define the input, 

output and associated formats. Furthermore, its behaviour is controlled by one 

configuration file.  Overall, the architecture of a module consists of: 

Ç The source code and its binary compiled counterpart 

Ç A configuration file with its parameters 

Ç An input file that characterizes its inputs 

Ç An output file that characterizes its outputs 

Note: Although sometimes the word Model appears instead of Module, they have the 

same meaning in this scope 

Configuration 

File 

An XML file that contains parameters necessary to execute a module. A configuration 

file instance must comply with the corresponding XML schema defined at module 

creation time. A special case is the global configuration file that defines the 

configuration parameters that are common to all modules. 
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Definition Meaning 

Parameter A constant whose value characterizes a given particularity of a module. Parameters are 

user-configurable, they are fixed before launching a module and, for practical reasons, 

not all of them shall be accessible from the HMI. 

Session A session is defined as an execution of a set of modules (possibly obtained from the 

ordered set of modules of a simulation) or an iterative execution of a set of modules 

with different parameter values. The restriction on how to concatenate these modules 

is based on the logic imposed by the stage concept (as for the simulation). 

Stage Entity that defines a phase in a simulation process. The stage order definition specifies 

the logic of the simulation sequence so a module must have associated a stage and a 

simulation will run the modules of a stagesô series. 

Batch mode It is the capability of the simulator to perform consecutive runs without a continuous 

interaction with the user. Batch mode checks the agreement or not between the output 

of a given module and the input by the next one in the sequence of the simulation. 

Several modes of executions can be performed: 

Ç Iteratively, executing one or more simulations 

Ç Iteratively, executing the same simulation several times depending on the 

parametersô configuration 

Ç Same as above but by executing a batch script. 

Time-Based 

Execution 

The Time-Based scenario execution implements the notion of time driven execution of 

a simulation whereby each simulation module is invoked in a sequence of time 

segments. 

Tool A tool is an external executable file that performs a given action to a certain group of 

files. Used in openSF platform and associated to a certain file extension these tools can 

be called to perform off-line operations to products output in simulations. 
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2.  RELATED DOCUMENTS 

This section details the list of applicable and reference documents used for the generation of this 

document, as well as the standards that have been applied. Note that the latest issue and dates of the 

documents can be found on the openSF website (http://opensf.esa.int).  

2.1.  Applicable Documents  

The following table specifies the applicable documents that were compiled during the project 

development. 

Table 2-1: Applicable documents  

Reference Code Title  Issue 

[AD-ICD] openSF-DMS-ICD-001 openSF Interface Control Document 3.0 

[AD-ADD]  openSF-DMS-ADD-001 openSF Architecture Design Document 2.2 

[AD-E2E] PE-ID-ESA-GS-464 ESA generic E2E simulator Interface Control 

Document 

1.2.4 

2.2.  Reference Documents  

The following table specifies the reference documents that shall be taken into account during the project 

development. 

Table 2-2: Reference documents  

Reference Code Title  Issue 

[RD-OSFI-DM]  OSFI-DMS-TEC-DM openSF Integration Libraries Developers Manual 1.15 

[RD-OSFEG-DM]  OSFEG-DMS-TEC-DM openSF Error Generation Libraries Developers Manual 1.2 

[RD-TM]  openSF-3.2-Training openSF Training Course 3.1 

[RD-PE] OPENSF-DMS-PE-SUM ParameterEditor Software Userôs Manual 1.1 

2.3.  Standards 

The following table specifies the standards that were complied with during project development. 

Table 2-3: St andards  

Reference Code Title  

[E40C] ECSS-E-40C Software development Standard 

[XML]  (www.w3.org/TR/xml11/) Extensible Markup Language (XML) 1.1 

 

http://opensf.esa.int/
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3.  GETTING STARTED 

3.1.  Introduction  

During the concept and feasibility studies for the ESA Earth Observation activities, the mission 

performance up to the final data scientific products needs to be predicted by means of end-to-end (E2E) 

simulators. The observing system characteristics that impact data quality need to be determined in order 

to achieve the scientific goals. On subsequent implementation phases, these mission end-to-end 

simulators become a coherent test bed for L1PP and L2PP and to support the verification of space 

segment performance and associated sensitivity analysis.  

A mission E2E simulator is able to reproduce all significant processes, design and steps that impact the 

mission performance as well as output simulated data products. 

Commonalities in the structure of these E2E simulators highlighted the need for a common modular 

framework. openSF is an open software framework to support a standardised set of end-to-end mission 

simulation capabilities allowing the assessment of the science goals and engineering requirements with 

respect to the mission objectives. 

Scientific models and product exploitation tools can be plugged in the system platform with ease using a 

well-defined integration process. 

3.1.1.  Quick installation Recommended approach  

Detailed System Requirements are presented in section 3.3. For a quick installation strategy, the 

recommended approach is the following: 

Ç Ubuntu 18.04 LTS (or higher), macOS 10.14 or higher, or Windows 10; 

Ç Oracle Java 8; 

Ç MySQL server 5.7.x1. 

3.2.  Conventions used in this Manual  

This chapter lists all the conventions used throughout this Software User Manual. 

3.2.1.  OPENSF_HOME 

All through the contents of this User Manual, a ñvariableò called OPENSF_HOME is exhaustively used 

as a placeholder. This variable value points to the root folder that contains the openSF installation. 

Typically, this folder could be similar to this (in a UNIX like operating system): 

/home/< user> /openSF  

This variable matches with one ñenvironment variableò defined in the SW.  

                                                   

1 The latest available version can be found in https://dev.mysql.com/downloads/mysql/5.7.html#downloads and the 

corresponding installations for the ñcompressed tar archiveò Linux binary distributions in 

http://dev.mysql.com/doc/refman/5.7/en/binary-installation.html 

https://dev.mysql.com/downloads/mysql/5.7.html#downloads
http://dev.mysql.com/doc/refman/5.7/en/binary-installation.html
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3.2.2.  Data types  

The data types supported by openSF configuration files are described in [AD-E2E]. 

3.3.  System Requirements  

The openSF framework is developed and runs on the Eclipse Rich Client Platform (RCP). The current 

version (3.8.0) of openSF uses Eclipse Photon (4.11), for which the target platforms officially supported 

by the Eclipse project can be found in the Eclipse project plan page. 

3.3.1.  Hardware requir ements  

Hardware must at least fulfil the following requirements: 

Ç 64-bit 2GHz processor  

Ç 4 GB of RAM memory installed 

Ç 200MB of free space to install. 

3.3.2.  Operating system requirements  

Not all the platforms targeted by the Eclipse platform are officially supported by openSF. Binary 

distributions are currently provided for the following platforms: 

Ç Linux x86-64: in particular, openSF has been tested with Ubuntu 18.04. 

Ç macOS x86-64, version 10.14 or higher. 

Ç Windows 10 x86-64 

3.3.3.  Framework pre -requisites  

Pre-requisite Purpose Licensing Distribution site 

Oracle Java(TM) 

Runtime Environment, 

Standard Edition 1.8 

openSF runs within this 

execution environment. 

GNU GPL / 

Java 

Community 

Process 

http://www.java.com/en/download/ 

 

MySQL community 

server 5.7.x 2 

openSF stores 

information in this 

relational database 

GPL or 

Proprietary 

License 

http://dev.mysql.com/downloads/m

ysql 

MySQL user with DB 

creation/modification 

privileges 

openSF needs DB 

creation/modification 

privileges 

GPL or 

Proprietary 

License 

http://dev.mysql.com/downloads/m

ysql 

mpstat (Linux only) openSF uses this library 

to assess the CPU core 

usage statistics 

GNU GPL http://linuxcommand.org/man_pag

es/mpstat1.html 

 

                                                   

2 Itôs not mandatory to have the MySQL server installed in computer, since it can be accessed over the network. 

https://www.eclipse.org/projects/project-plan.php?planurl=http://www.eclipse.org/eclipse/development/plans/eclipse_project_plan_4_7.xml#target_environments
http://www.java.com/en/download/
http://dev.mysql.com/downloads/mysql/
http://dev.mysql.com/downloads/mysql/
http://dev.mysql.com/downloads/mysql/
http://dev.mysql.com/downloads/mysql/
http://linuxcommand.org/man_pages/mpstat1.html
http://linuxcommand.org/man_pages/mpstat1.html
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Pre-requisite Purpose Licensing Distribution site 

sshfs openSF uses this library 

for remote execution 

GNU GPL https://osxfuse.github.io/ (OSX) 

https://github.com/libfuse/sshfs 

(Linux) 

 

It is recommended to use a Java Runtime Environment from Oracle, although the corresponding IBM or 

openJDK versions should work as well. All the openSF software pre-requisites are freely downloadable, 

the links for them can be found in the openSF website. 

3.3.3.1.  MySQL Installation Guide  

openSF currently requires MySQL server version 5.6.x or 5.7.x. openSF present version ensures full 

compatibility with MySQL v5.6.x and v5.7.x.  

Note that the framework relies on a default installation of MySQL in the same machine (e.g. the 

expected port is 3306). In case the server is on a network machine or has a non-standard installation, it 

needs to be specified when launching openSF through the command line: 

~/openSF$ ./openSF ï- dbadress server:3307  

Refer to section 3.5.1 for further details on Database-related arguments. 

3.3.3.1.1.  Linux Installation  

The most popular Linux distributions (SUSE, Ubuntu, RedHat, Debian) include an automatic system for 

downloading and installing software. The MySQL installation method in case the Linux distribution 

provides a software package manager may be as simple as using the particular package manager (Yast 

in OpenSUSE case for example) and searching for the package for the MySQL server. 

In case the Linux distribution does not provide an online package manager it is suggested to visit the 

MySQL website and look for the download for the distribution in question, or as a last resort the 

ñLinux-Genericò packages, in particular the ñcompressed TAR archive for x86-64ò. 

3.3.3.1.2.  macOS Installation  

MySQL installation package for macOS can be obtained from MySQL official website. It is 

recommended to download the DMG archive. MySQL installation is based on a GUI installer with 

default configuration, for which detailed instructions can be found in the MySQL web documentation. 

As with Linux, there is also a ñcompressed TAR archiveò that can be used simply by uncompressing the 

downloaded file and following the MySQL documentation. This may be useful if the system user does 

not have administrative privileges, required for the DMG-based installation. 

3.3.3.1.3.  Windows Installation  

MySQL installation package for Windows can be obtained from MySQL official website. It is 

recommended to download the Windows installer package. MySQL installation is based on a GUI 

installer with default configuration, for which detailed instructions can be found in the MySQL web 

documentation. 

 

https://osxfuse.github.io/
https://github.com/libfuse/sshfs


 

openSF 

System User Manual 

Code :  OPENSF-DMS-SUM 

Issue :  3.15 

Date :  06/ 06/20 19 

Page :  28 of 171 

 

 

© DEIMOS Space S.L.U., 2019 

 

DMS-DQS-QRE0609-SUM-10-E 

There is also a ñcompressed ZIP archiveò that can be used simply by uncompressing the downloaded 

file and following the MySQL documentation. This may be useful if the system user does not have 

administrative privileges, required for the MSI-based installation. 

3.3.3.2.  JRE Installation Guide  

3.3.3.2.1.  JRE Oracle TM Linux Installation  

Most popular Linux distributions include a Java Runtime Environment as part of its default package. 

Usually this JRE is the one included in the Open Java Development Kit (http://openjdk.java.net/). The 

openSF framework is only officially supported with the OracleTM JRE, so it may be needed to install it 

and set it as default JRE instead of the openJDK one. 

OracleTM Java Runtime Environment is included in the software repositories of the most popular 

distributions. Please check the distribution documentation about how to install new software from 

official repositories. There is also a standalone JRE OracleTM version for Linux operating systems 

available. It consists in a tarball file, generic for all distributions, whose installation method is as simple 

as uncompressing it in the desired destination folder. It includes all the necessary files to run java 

applications through the Java Virtual Machine. This package can be downloaded from the official Java 

OracleTM web page.  

Note that after the installation of the Oracle Java the JAVA_HOME environment variable must point to 

the folder location of the JRE (e.g. export JAVA_HOME=/usr/java/jdk1. 8.0_ 131 ). 

3.3.3.2.2.  JRE macOS Installation  

Some old versions of Mac OSX include a Java 6 runtime provided by Apple. Use of a Java 8 Runtime 

Environment from Oracle is required. For further details please refer to the official Java OracleTM web 

page: https://www.java.com/ . 

3.3.3.2.3.  JRE Windows Installation  

Windows 10 does not come with any Java Runtime Environment installation. Thus, the user shall 

download and install Java from within the OracleTM web page: https://www.java.com/ . 

3.3.3.3.  Remote execution installation guide  

Remote execution in openSF relies on mounting a remote file system thru sshfs. To enable this solution 

some pre-requisite software needs to be installed before openSF remote execution orchestration. 

3.3.3.3.1.  Sshfs Linux installation  

The sshfs installation method in case the Linux distribution provides a software package manager 

consists of installing the following packages: sshfs, fuse-utils. In case the Linux distribution does not 

provide an online package manager it is suggested to visit sshfs website 

(https://github.com/libfuse/sshfs) and look for alternative installation methods. 

3.3.3.3.2.  Sshfs macOS Installation  

Sshfs installation package for macOS can be obtained from OXS Fuse official website 

(https://osxfuse.github.io/). It is recommended to download the DMG archive. The stable releases of 

both OSXFuse and SSHFS should be installed. Installation is based on a GUI installer with default 

configuration. 

http://openjdk.java.net/
https://www.java.com/
https://www.java.com/
https://github.com/libfuse/sshfs
https://osxfuse.github.io/
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3.3.3.3.3.  SSH access permission installation  

To ease the access to remote file system thru sshfs it is required to enable access by sharing ssh keys (so 

it is not required writing the password every time the connection is established). 

The following commands implement the sharing of ssh keys between the participating computers:  

~/$> ssh - keygen - t dsa  

followed by: 

~/$> ssh - copy - id - i . ssh/id_rsa.pub <user>@<machine>  

For the above configuration the following packages are required: ssh-keygen, ssh-copy-id. Note that 

ssh-copy-id is not an officially OSX supported package so either an unofficial installer can be used (e.g. 

brew) or the public key needs to be copied manually. 

Note that the Windows OpenSF does not support remote execution. 

3.3.4.  Module pre -requisites  

In most cases, openSF runs modules by invoking them as binaries from the sessions folder. This means 

that it is the responsibility of the module developer/integrator to provide any dependencies (e.g. 

libraries, interpreters, etc.) and to perform the setup needed for such modules to work correctly. The 

means are varied and depend on the type of module (compiled binary, script, etc.). 

For example, a module written in C++ may link statically against all its dependencies so that the 

resulting executable does not depend on any dynamic libraries that would have to be found and loaded 

on start, although this may not always be possible depending on the library and the system. 

Alternatively, dependencies can be provided in a way that may be located by the module, so e.g. a 

Python module that makes use of OSFI-Python or other libraries may access them by: 

Ç Installing them in the site-packages directory of Python, 

Ç Including them in the PYTHONPATH environment variable, or 

Ç Distributing them alongside with the module, making the script itself look for them in a known 

location relative to the module (e.g. ../libs/OSFI/Python ). 

For more information on the matter of module development and deployment, look at the documents 

mentioned in §3.6. 

3.3.4.1.  IDL 

Note: IDL module execution is deprecated and not under further development. 

To execute modules in IDL with openSF it is necessary to have installed IDL software on the computer. 

openSF has been tested with the following versions of this software: version 7.1, 8.0 and 8.1.  

If the user has a previous version, the application may not work eventually. It is recommended to have 

installed at least IDL 7.1, and whenever possible version 8.0 or later. 

An important requirement for the correct functioning is that IDL is installed in the default path, because 

if not some features of the OSFI library will not work properly. This problem is related with ConFM 

module, which uses some internal classes of IDL that must be in the default path, because otherwise the 

application does not find them. This is caused because IDL looks for these classes only in the default 

directory, and if it does not find them generates an error. 
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For IDL 7.1 the default path is ó/usr/local/itt/idlô and for IDL 8.x the default path is ó/usr/local/itt/idl/idlô. 

Furthermore, IDL provides three types of licenses according to the user needs, as can be seen below: 

Ç IDL development: Full license for IDL that allows to the user to use all its functionalities. Users can 

access to the IDL Development Environment, the IDL command line, and having the ability of 

compiling and executing IDL .pro files and executing .sav files. 

Ç IDL runtime: Allows executing IDL programs precompiled and saved as .SAV files, or .pro files 

without any type of restriction. 

Ç IDL virtual machine: It is a free license that allows to the user to execute IDL programs precompiled 

and saved as .SAV files, or .pro files. This kind of license has a few restrictions, like displaying a 

splash screen on start-up, callable IDL applications are not available. 

To execute a .sav or a .pro file without any type of restriction it is necessary to have installed the 

development license or the runtime license on the computer. If user wants to generate .sav files by 

compiling .pro files, it is mandatory to have the development license. If the user only has the virtual 

machine license, he can execute .pro and .sav files but with restrictions, as many functionalities are not 

available for this type of license. 

3.3.4.2.  Matlab 

To execute modules in Matlab with openSF, Matlab software must be installed on the computer. The 

only requirement is that Matlab version must be R2009a or later, with the corresponding license. 

3.3.4.3.  Python  and other  scripts 

The framework also executes script-based modules, such as Python or shell scripts. Currently, they are 

invoked as normal programs, so they must be marked with execution permissions. The choice of 

interpreter must be somehow recognizable for the system e.g. with the customary hash-bang line: 

#!/bin/sh  (POSIX shell scripts)  

#!/bin/bash  (BASH scripts)  

#!/usr/bin/env python  (Python, system default version)  

#!/usr/bin/env python2/3  (Python, script choice of a version)  

#!/opt/bin/PowerShellCore6/pwsh  (Other,  custom script interpreters)  

Since .sh/.bat files are executed directly, Windows users cannot run POSIX shell modules and 

Linux/Mac users cannot run CMD batch modules. However, the system is extensible and new 

ñinterpreted fileò types can be added in future versions. 

3.3.4.3.1.  Python s cript s execution in Windows  

Due to the Python2/Python3 ambiguity (some scripts are compatible between both versions and some 

are not), a method to choose between the correct interpreter for each script is necessary. Giving the 

version of the interpreter to be used via shebang lines in the beginning of the Python script solves the 

issue. 
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Since Windows does not allow shebang lines to choose between which Python version to use, the 

solution is to use a launcher3 for aiding in the location and execution of different Python versions, 

allowing the scripts to indicate a preference for a specific Python version. 

Thus, in Windows, the Python interpreter must be specified to run Python modules. If available, the user 

shall use the aforementioned launcher/chooser ñpy.exeò instead of a specific interpreter version i.e. 

ñpython.exeò.  

This Python interpreter, as well as others interpreters from the compatible languages, can be chosen by 

accessing Systems->Preferences->Application Settings, as depicted in Figure 3-1. 

 

Figure 3-1: Windows interpreters chooser within OpenSF.  

 

                                                   

3 https://docs.python.org/3/using/windows.html#python-launcher-for-windows 
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3.4.  How to Install the Framework  

Provided that every pre-requisite is fulfilled, users can now proceed to install the application. 

The openSF distribution package consists of an installer for each target platform. The installer will be in 

charge of the system deployment and the pre-requisites checking. 

The system deployment can be divided in the following steps: 

Ç MySQL database start-up: the installer shall execute a SQL script in order to create the default 

database. Additionally, an extra database will be installed if the user desires to install the test suite.  

The system pre-requisites checking performed by installers are the followings: 

Ç Oracle Java JRE 1.8: installers check the presence of the Java Runtime Environment 1.8 or later. 

Ç MySQL server 5.7.X. 

3.4.1.  Installer Guide Setup  

Installers are built with the Install4J software. Install4J is a multi-platform GUI installer designed to be 

completely cross-platform.  

To download the openSF software and documentation perform the following steps: 

1. If not already done, register as a user on http://eop-cfi.esa.int/ (see ñCreate an accountò link in right 

pane). The registration is free; 

2. If not already done, register as openSF user at http://eop-cfi.esa.int/index.php/opensf/opensf-

registration;  

3. Download the Software at http://eop-cfi.esa.int/index.php/opensf/download-installation-packages  

 

http://eop-cfi.esa.int/
http://eop-cfi.esa.int/index.php/opensf/opensf-registration
http://eop-cfi.esa.int/index.php/opensf/opensf-registration
http://eop-cfi.esa.int/index.php/opensf/download-installation-packages
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Figure 3-2: openSF Downloads  Web 

3.4.1.1.  Linux Install ation  

openSF software is available for all the Linux distributions. After downloading the installer 

corresponding to the machine architecture users will  execute it (either by double clicking on it or by 

opening a terminal window and executing it) and follow the instructions that appear on the screen. 

When the user has double-clicked on the installer executable the initial window will appear. If the 

system pre-requisite Java is not met an error message will be shown. 
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Figure 3-3: Installati on confirmation screen  

Once the installer has checked the system pre-requisites the user shall select the destination folder to 

hold the openSF software. The default installation folder is the user home one (/home/<user>/openSF). 

 

Figure 3-4: Installer folder selection window  

After that, the installer needs the connection settings to access the MySQL server. The MySQL user 

needs to have database-creation privileges and use the MySQL native authentication protocol (use 

ñmysql_native_passwordò as authentication plugin). It shall be noted that MySQL must be also active 

during the installation and the future use of the tool. 
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Figure 3-5: Database Login scre en 

Once the MySQL username and password are checked the user shall input a database name. If the 

database already exists, the user shall select the installation strategy: 

1. Create new installation: this option creates the database structure (tables, columns etcé) from 

scratch cleaning any existing database contents. It is recommended to back up the database content. 

2. Upgrade existing installation: this option preserves the existing database contents. This is the 

preferred option when upgrading an existing installation of openSF. 

 

Figure 3-6: Database Installation Strategy  
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Once the database creation strategy is defined, in case a new database installation is to be created or if 

the selected database does not exist, the user shall select the initial database structure: 

1. Empty database structure: this option creates the database structure (tables, columns etcé) with no 

content. This is the preferred option if the user is ready to create his first simulation scenario. 

2. Validation data set: this option creates the database structure filling the database with a dummy 

simulation scenario for testing or learning purposes. 

 

Figure 3-7: Database structure selection dialog  

In the next window users shall check that the information is correct and click next to proceed with the 

software installation. 

 

Figure 3-8: Installation icon window  
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If the installation process has been successful an ñInstall Completeò dialog shall appear allowing to 

automatically launch the openSF software. 

 

Figure 3-9: Installation successful screen 

To launch openSF users can either: (a) double-click on the openSF desktop icon4 or (b) open a terminal 

window, go to the openSF installation folder and run openSF manually (for further details on launching 

openSF refer to section 3.5. 

3.4.1.2.  macOS and Windows Installation  

OpenSF installation package for macOS and Windows is provided as a DMG archive and an EXE 

installer respectively. After opening the respective installer file, openSF installation is based on a GUI 

installer that guides the user in installing the software. The steps to follow in the installation are the 

same as for Linux installation (described in section 3.4.1.1 just above). 

3.4.1.3.  Uninstalling openSF  

The installation process places an uninstaller application in the Applications start-up menu. 

Note that the uninstall mechanism only removes the application files, the database and user session 

folders are not removed. 

 

 

 

 

                                                   

4 The openSF desktop icon is only available if the user so chooses during the installation process  
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Figure 3-10: Uninstall  confirmation screen under Linux  



 

openSF 

System User Manual 

Code :  OPENSF-DMS-SUM 

Issue :  3.15 

Date :  06/ 06/20 19 

Page :  39 of 171 

 

 

© DEIMOS Space S.L.U., 2019 

 

DMS-DQS-QRE0609-SUM-10-E 

3.4.1.4.  Folder structu re 

This section provides a general description of the openSF folder structure and its contents. 

Folder name (indented) Contents 

Ç .  openSF home root 

Ç  ñopenSFò. Starting-up script. 

Ç ñopenSF_updaterò. Script that updates openSF 

Ç ñuninstallò. Uninstaller 

Ç ñopenSF.propertiesò. The configuration file. 

Ç LICENCE file. 

Ç Only in Windows distribution: eclipsec.exe, openSF.ini, 

artifacts.xml. 

Ç configuration Folder that contains Eclipse related files 

Ç data Folder with a global configuration file template as well as a 

database template. Inside xml/import folder there are xsl files 

intended to transform old formatted XML files into OpenSF 

databases. 

Ç features Folder that contains Eclipse related files 

Ç p2 Folder that contains Eclipse related files 

Ç ParameterEditor Folder that contains the ParameterEditor executable 

Ç plugins Folder that contains the plugins used by openSF 

Ç readme Folder that contains Eclipse related files 

Ç workspace Eclipse related empty folder 

Ç sessions openSF sessions root folder 

Ç <session_name> Session folder. Every session, once executed, has one 

directory structured as this one. However, if the execution is 

of type Timeline, Iteration or Batch, there will be a parent 

folder with several sub-session executions located under it. 

Each normal session folder (or timeline/iteration subfolder) 

will have the session script and, if generated, the session 

report. This folder will also have the input and configuration 

files used by the modules and their outputs. 

Ç resources/documentation Default folder for framework documentation.  
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Folder name (indented) Contents 

Ç test Test folder for openSF validation scenario. This folder 

contains the modules binaries for running the test simulation. 

Ç lib:  shared libraries 

Ç bin:  modules binaries 

Ç data: files used in the validation scenario. 

o conf: example configuration files. This includes 

GlobalConfiguration.xml, a template for the 

global configuration file the user needs to 

mandatorily supply manually. 

o input: sample input product files. 

o database: validation database in SQL and XML  

formats. 

o timeline: example timeline scenario file. 

o batch: example of configuration file for batch 

sessions. 

 

Note that on macOS, all Eclipse related files are not deployed in the root directory; they are in the app's 

contents package. 

Users can also find useful the guidelines about how to organize the folder structure of a simulation 

project integrated in openSF. These guidelines are described in section 5.3. 

3.4.2.  Licensing scheme 

openSF uses a licensing scheme that allows integrating it in any kind of third-party developments.  

Core library is distributed under the terms of the óESA Software Community License - Type 3ô as 

published by the European Space Agency; either version 1.1 of the License, or (at your option) any later 

version.  

A copy of the óESA Software Community License - Type 3ô is distributed with openSF, or can be found 

at http://eop-cfi.esa.int/index.php/docs-and-mission-data/licensing-documents. 

3.5.  How to Start the Application  

The openSF system can be launched (under Windows, macOS and Linux) by: (a) double clicking on the 

openSF desktop icon5 or (b) using a command line interface and executing the following command. 

$ $OPENSF_HOME/openSF  (Linux)  

$ open - a $OPENSF_HOME/openSF.app  (Mac OS)  

$ $OPENSF_HOME\ openSF.exe                                              (Windows)  

                                                   

5 The openSF desktop icon is only available if the user so chooses during the installation process  

http://eop-cfi.esa.int/index.php/docs-and-mission-data/licensing-documents
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If openSF is launched with no parameters, the GUI will show up normally. This behaviour can be 

modified providing the following parameters: 

Ç --execute <session_identifier>. The framework will launch the execution of a previously defined 

session with the defined parameter values. The session identifier shall correspond to the one stored 

into the openSF database . 

An example to illustrate the execution in batch mode of a ñRadarò simulation is as follows: 

$ $OPENSF_HOME/openSF -- execute Radar  (Linux)  

$ open ïa $OPENSF_HOME/openSF.app -- arg s -- execute Radar  (Mac OS)  

$ $OPENSF_HOME\ openSF.exe  - execute Radar                               (Windows)  

This form will execute the openSF in text mode and find a session named ñRadarò. Then it will execute 

it, intercepting all the events and storing the results in the database. Then, the system will stop. 

3.5.1.  Databas e-related arguments  

If the openSF is launched with no parameters it will use the default configuration of openSF connection 

to MySQL, which is the one that was last used successfully. 

The following command line arguments can be used to alter this configuration: 

Ç --database. The MySQL database supporting openSF; 

Ç --user. The MySQL server user name for accessing openSF supporting data; 

Ç --password. The MySQL server password for accessing openSF supporting data; 

Ç --dbaddress. The MySQL server location in the network (e.g. localhost or 100.100.0.23:3307). 

Note that command-line options must use double dashes. Since openSF is built on the Eclipse RCP 

technology, options with a single dash may be intercepted by the Eclipse launcher code, not reaching the 

openSF application code at all. This is the case for e.g. the ñuserò option. 

3.5.2.  Environment variables  

After the openSF installation has been successfully performed, at the first openSF execution the user 

may optionally be required to access the ñSystem Configurationò module and adapt the default 

environment variables to match the distribution.  

3.6.  Developing module s for openSF 

This section is aimed to module developers that are looking for further information about openSF 

module integration. 

Below these lines the list of openSF documents with relevant information about module developing and 

the topics covered by each one. 

Ç openSF Interface Control Document [AD-ICD] 

ü openSF interface issues 

ü Module development guidelines 

ü Module development process 
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Ç OSFI Developerôs Manual [RD-OSFI-DM]  

ü Integration libraries reference manual for each programming language. 

Ç OSFEG Developerôs Manual [RD-OSFEG-DM]  

ü Error Generation Libraries reference manual. 

Ç openSF Architecture Design Document [AD-ADD]  

ü OSFI architecture 

ü Interaction between modules and openSF 
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4.  OPENSF ð REFERENCE MANUAL 

This section provides a detailed description of all the elements that conforms the openSF graphical user-

interaction. Note that all the screenshots are shown only for the Linux platform. 

4.1.  Main window  

In this section the look-and-feel, operational behaviour and design features common to the openSF HMI 

are presented.  

The HMI accepts input via devices such as the computer keyboard and mouse and provides articulated 

graphical output on the display. The openSF HMI approach has been chosen because of its flexibility, as 

it lets users organize the layout of the information as desired, showing only relevant windows and in the 

way users want. The layout consists of a ñparentò container that can host inside several ñinternal 

framesò. These internal frames are intended to present independent modules of the simulator. For 

example, each time the user wishes to perform operations with the list of modules of the system, a 

ñmodule managerò frame will pop-up inside the bounds of the main window listing the list of modules 

currently available within openSF. 

 

 

Figure 4-1: Main window appearance  

All  the windows have common operations to help their usability: main window, internal frames or 

dialogues can be closed, resized, maximized or minimized to fit the userôs needs. 

This main window shown in Figure 4-1 includes a menu bar to provide keyboard and mouse access to 

the simulator main functions as well as functions regarding frames management and application basis. 
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Occupying the central and main region there is a working area. This area is where all internal frames are 

going to be created and main interaction is held. Besides that, this working area implements a 

ñscrollableò panel in order to easily navigate through frames surpassing its bounds. 

At the left side of the working area there is a system objects navigator, a ñside barò aiming to provide a 

quick access method to every item known by the system: repository of descriptors, modules, simulations 

and sessions; the list of simulation execution results; a view to the sessions folder and also a file system 

browser to navigate through the contents of the applicationôs directory.  

The main windowôs footer area shows application status information. 

 

 

Figure 4-2: Main window appearance showing internal frames and sc roll bars  

The HMI provides a menu bar (Figure 4-3) at the upper side of the main frame to show some 

capabilities of the system.  Below is also a toolbar for quick access to critical actions. 

 

 

Figure 4-3: Detail o f main menu bar  
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