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Document Status Log
Issue Change description Date
1.0 | Firstissue of this document 21/12/09
1.1 | Version of this document after openSF AR1 15/03/10

C Installation details section completed

C New chapter describing the openSF web page.

C New chapter 5 tutorial for defining an E2E simulation in openSF
C

Product tools section updated, now includes a list of popular product tools
(section 4.5.4)

1.2 | New version in response to ESA assessment for openSF version 1.1 20/04/10

C Section 3.4.1.1 updated clarifying that the openSF installation mechanism for
Linux platforms is the same as the Windows one. Installation of JRE under
Linux completed.

Updated section 3.4.1.4. Bin folder reference removed. OSFI folder added
Section 4.5.4 updated. Tools for MacOS issue.
Added Annex A detailing how to build openSF from sources files.

Updated chapter 5 with latest changes for the web site.

O O 0O OO

Updated chapter 6. Folder structure guid elines.

1.3 | Minor corrections: 26/04/10
C Clarifications on section 5.2

C typosin Annex A

1.4 | New version for the openSF v2 acceptance 22/09/10

C Section 4.5.2 added: Management of databases

1.5 | Added Amex B detailing Parameter Editor functionality. 15/10/10
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Issue Change description Date
1.6 | Update after openSF AR 2 meeting: 12/11/10

C Added IDL and Matlab windows for the Linux installation

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

C Added IDL regurements for Linux installation: Problems with installation path
and different types of licenses

C Added Matlab requirements for Linux installation: licenses

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

C Removed import capabilities in Session creation

C Updated obsolete screenshots.

C Added new section for module developers.

2.0 | New version including extended capabilities for openSF 2.2: 16/02/12

C Parameter Perturbation plug -in (from SEPSO)

C Parameter Editor integration

C Tool management extension

C Check output generation

C MATLAB errors inclusion

C Import/Export capability

C Extended log capabilities

C Keyboard shortcuts

C HMl Isolation

2.1 | New version after version 2.2 acceptanc e meeting 2/3/12

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

¢

Plot perturbation capabilities
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Issue Change description Date
3.0 |New version including extended capabilities for openSF V3: 22/11/13
C Updated framework pre -requisites (section 3.3.3);
C Updated installation instructions, leaving only references to the supported
operating system dLinux (section 3.4.1.1);
C Added references to OSFEG libraries;
C Added section on migration from previous versions of openSF to openSF V3
(section 3.5);
C Updated framework figures throughout section 4;
C Added reference to new system configuration parameter to control module
parallelisation (section 4.5.1);
C Added section on importing an XML database definition (section 4.5.2.5);
C Added section on the CPU core usage view that supports module parallelisation
(section 4.5.6);
C Added copy capabilities for several openSF elements (from section 4.7 to
4.11);
C Updated the module chain management in a session according to the openSF
framework revision (section 4.11 );
C Added capability for removal of intermediate output files (section 4.11.2.8.1);
C Added capabilities for simplified module management:
O Switching a module version (section 4.11.5.1);
0 Bypass/Switch-off module execution (section 4.11.5.2);
0 Run from a given point in the module chain (section 4.11.5.3);
C Added capabilities for parallelisation of module execution (section 4.6);
C Added capability for exporting/importing module of an executed sessions
(sections 4.11.9.3 and 4.11.9.4);
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Issue Change description Date

3.1 |New version answering the comments generated by ESA on the openSF V3 AR 15/01/14
documentation package.

Implementation of the following RIDs:

C OSFAR305: Update semantics of maximum number of threads parameter with
associated warning message (section 4.5.1);

OSFAR306: Updates database view related figures 4 -14 and 4-20 (section
4.5.2);

OSFAR307: Added clarification on the log functionality in the case of module
parallelisation (section 4.11.6.1);

OSFAR310: Clarification on simplification of session directory name (section
4.13).

OSFAR31 1 : Renamed section 4.19 to 0Tab
OSFAR3RF01: Updated change log to list sections changed for openSF v3;

O O O 0 0 EQ)

OSFAR3RF02: Updated Applicable and Reference documents (section 2.1 and
2.2) including also document versions; added section 1.1.1 identifying the
changes from openSF V2.2 to V3;

OSFAR3RF03: Revised Tutorial (section 6) according to openSF V3 and added
a reference to the training material (course handouts);

OSFAR3CEO01: Corrected the supported IDL versions (section 3.3.3.3);

OSFAR3CEO02: updated pre-requisites section to appear chronologically
before framework installation (section 3.3.3).

OSFAR3CE03: Updated section to clarify typical definition of OPENSF_HOME;

OSFAR3CEO04: 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-AR303 from the AR3.

O O O O L@

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_(Q 30/04/14
and OPENSF v3.2_RID_07 by updating section 3.3.3.5.

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 02/12/15
Orchestration.

Included special conditions for installation in OSX.

36 |OPENSANOO4: The oOiterate ply &mable da dmport f 16/03/16
parameter iteration definitions from file

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

Added section on execution of script modules and special conditions applicable to
0SX 10.11.
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Issue Change description Date
3.7 | Updated with exten ded capabilities for openSF V3.5: 16/05/16

C OPENSFAN-003: Remote orchestration;

C OPENSFAN-019: Automatic openSF version checking;

C OPENSFAN-030: Select subset of parameters to monitor;

C Miscellanea HMI corrections and simplifications.

C Descriptor syntax clarificatio ns.
3.8 | Overall review based on ESA comments 06/06/16
3.9 | Updated installation requirements. 20/01/17
3.10 | ypdated with HMI revamping for Eclipse RCP. 09/06/17
3.11 | ypdated with COTS requirement (Table 3-1 and Sec 3.3.2) 28/08/17
3.12 | Remove OSFI from framework pre-requisites 15/12/17

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

3.13 | Update for openSF version 3.7.2 15/06/18
§3: Removal of the V2 upgrade path.

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

Reorganization of §3.3.3, splitting off the module -specific requirements into
83.3.4.

83.5: Update of the command line arguments section.
84.11.5: New dialog for missing configuration files.
84.11.10: Update session export/import files, dialog
84.5.1, 84.14, 84.20: add per-module log files.

O O 0 00 O O 0

86: Update of build instructions
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3.14 | update for openSF version 3.7.3: 14/1 2/18
83 and 84: Added Windows as a supported platform.

83.4.2: Updated the folder structure of the OpenSF installation folder.

83.4.2, 84.11.5.4 and 84.13: Documented new feature for grouping timeline
and iteration/perturbation  sessions

83.3, 83.4, $4.5, 84.18: Updated the dependency from MySQL, since starting on
v3.7.3 the client tools are not necessary .

84.5.1: XSD Validation and other changes in Preferences dialog.

8All sections: Updated several images to comply with the newly delivered
version.

83.4.3: updated licencing scheme

Various minor changes

O 0 O O 0 O O 0O

3.15 | update for openSF version 3.8.0: 06/0 6/19
General revision and update of the docu ment.

§2: Update the description of the installation process
84.11.2.11: New section on iter ations on parameter sets.

8.15:Incl ude the concept ofexplaihthemdb User R

O O 0 00

84.17 Addition of some guidelines on how to implement a Monte Carlo study in
openSFE
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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.

C Chapterl, this present chapteglks about the document, giving a description and settling the basis
to understand it.

O 0 0O 0O 0

Chapter3 details the procedures for setting the openSF system.

Chapter 5 gives a dated description of the openSF web site.

Chapter2 links this document with information from other sources.

Chapterd describes one by one all the different functionalities of the openSF system.

Chapte 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 documenéapplies toopenSFv3.8.0andis aimed to support two different kindsusgfers:

C Users that want to take advantage of the application.

C Developers that want to implement newdules intended to be used within openSF.

1.2. Acronyms and Abbreviations

Acronym Description

AD Applicable Docunent

API Application Programming Interface
CFlI Customer Furnished Item
COTS Commercial OffThe-Shelf
DBMS Database Management System
DMS DEIMOS Space

E2E End to end simulation

GUI Graphical User Interface

HMI HumanMachine Interface

HW Hardware

I/F Interface

I/10 Input/Output

ICD Interface Catrol Document
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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 Managent System
SEPSO Statistical Endlo-End Perfomance 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 supaod control the simulation definition af
execution. It includes the GUI, domain and database capabilities that enable to |
all the functionality of the simulator.

Simulation A simulation is undersbd as a list of modules (or even a module gldinat is run
sequentially and produces observable results.

Module Executable entity that can take part in a simulation. A module can be unde
broadly speaking, al s o antains dhe redipa to grodu
products functiorof inputs. A module contains also several rules to define the i
output and associated formats. Furthermore, its behaviour is controlled b
configuration file. Overall, the architecture of a modwasdists of:
C The source code and its binary colagicounterpart
C A configuration file with its parameters
C Aninput file that characterizes its inputs
C An output file that characterizes its outputs
Note: Although sometimes the word Model appears instead duMpthey have th
same meaning in this scope

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

File file instance must comply with the corresponding XML schema defined at m

creation time. A special sa is the global configuration file that defindse

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. Parame)
userconfigurable, they are fixed before launapia module and, for practical reasq
not allof them shall be accessible from the HMI.

Session

A session is defined as an execution of a set of modules (possibly obtained fr
ordered set of modules of a simulation) or an iterative execution eif @ snoduleq
with different parameter valuesh@ restriction on how to concatenate these mod
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 ord@iatefipecifies
the logic of the simulation seguce so a module must have associated a stage
simulation will run the modules of a stagssries.

Batch mode

It is the capability of the simulator to perform consecutive runs without a contiy
interaction with the user. Batch mode checks the@sagent or not between the outy
of a given module and the input by the next one in the sequence of the simy
Several modes of executions can be performed:
C lIteratively, executing one or more simulations
C Iteratively, executing the same simulation saletimes depending on th
parameter@configuration

C Same as above but by executing a batch script.

Time-Based
Execution

The TimeBased scenario execution implements the notion of time driven execut
a simulation whereby each simulation module isoked in a sequence of tim
segments.

Tool

A tool is an external executable file that performs a given action to a certain gr
files. Used in openSF platform and associated to a certain file extensgenttiols cal
be called to perform ofine opegtions 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 haea beplied. Note that the latest issue and daitébe
documents can be found on the open@ksite (http://opensf.esa.int

2.1. Applicable Documents

The following table specifies the applicable documents that were ilm@mduring the project
development.

Table 2-1: Applicable documents

Reference Code Title Issue

[AD-ICD] | openSFDMS-ICD-001 openSHnterface Control Document 3.0

[AD-ADD] | openSFDMS-ADD-001 openSFArchitectue Design Document 2.2

[AD-E2E] | PEID-ESA-GS464 ESA generic E2E simulator Interface Cont| 1.2.4
Document

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-OSFFDM] OSFIDMS-TEC-DM openSHntegration Libraries Developers Manual 1.15
[RD-OSFEGDM] | OSFEGDMS-TEC-DM | openSFError Generation Libraries Developévanual 12
[RD-TM] openSF3.2-Training openSFTraining Course 3.1
[RD-PE] OPENSFDMS-PEESUM | Par amet er Edi t or Softwargq 11

2.3. Standards

The following table specifies the standards that were complied with during project development.
Table 2-3: Standards

Reference Code Title
[E40C] ECSSE-40C Software development Standard
[XML] (www.w3.org/TR/xml11/) Extensible Markup Language (XML) 1.1
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3. GETTING STARTED

3.1. Introduction

During the concept and feasiltyl studies for theESA Earth Observation acties, the mission
performanceup to thefinal datascientific products needs to be predicted by means oftewmhd (E2E)
simulators The observing system characteristics that impact data quality needdtebmided in order
to achieve the scientific gtm On subsequent implementation phasessdmmission eneo-end

simulatorsbecome a coherent test bed for LLPP and L2PP and to support the verification of space

segment performance and associated sengiawvialysis

A mission E2E simulator is able teproduce all significant processeesignand steps that impact the
mission performancas well as outpugimulated data products.

Commonalities in the structure of these E2E simulators highlighted theforeadcommon modular
framework openSHs an open softwareframeworkto support a standardised seteoidto-end mission
simulation capabilities alloing theassessment of the sciergealsand engineeringequirementswith
respect to the missiarbjectives

Scientificmodelsand product exploitatiorobls 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 se8t®nFor a quick instHation strategy,the
recommended approach is the following:

C Ubuntul8.04LTS (or higher) macOS10.14 or higher or Windows 10
C OracleJava 8;
C MySQL servers.7 x.

3.2. Conventions used in this Manual

This chaper lists all the conventions used throughout Sadtware User Manual.

3.2.1. OPENSF_HOME

Al'l through the contents of this User Manual,
as a placeholder. This variable value points to the root folder th&irtonhe openSF installation.
Typically, this foder could be similar to this (in@NIX like operating system):

/home/< user> /openSF

a

This variable matches with one Aenvironment var

1 The latest available version can be foundhttps://dev.mysgl.com/downloads/mysql/5.7.html#downloadd the

corresponding rnistalat i ons for t he ficompressed tar archive

http://dev.mysgl.com/doc/refman/5.7/en/binangtallation.html
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3.2.2. Data types

The data types supported by openSHfiguration files aralescribed inAD-E2H.

3.3. System Requirements

The openSF framework is developed andsrom the Eclipse Rich Client Platform (RCP). The current
version (38.0) of openSF uses Eclipsthoton(4.11), for which the target platformefficially supported

by the Eclipse projeatan be found in thEclipse projecplanpage

3.3.1. Hardware requir ements
Hardware must at least fulfil the following requirements:
C 64-bit 2GHz processor

C 4GB of RAM memory installed
C 200MVB of free space to install.

3.3.2. Operating system requirements

Not all the platforms tarded by the Eclipse platform are officially suppadtby openSF. Binary

distributions are currently provided for the following platforms:

C Linux x86-64: in particularppenSF has bedasted with Ubuntu 18.04.
C macOSx86-64, version 1014 or higher.

C Windows D x86-64

3.3.3. Framework pre -requisites

Pre-requisite Purpose Licensing Distribution site
OracleJava(TM) openSHuns within this | GNU GPL / | http://www.java.com/en/download
Runtime Environment, execution environment.| jaya

Process
MySQL community openSFstores GPL or http://dev.mysqgl.com/downloads/i
server 57.x 2 information in this Proprietary | ysql
relational database License
MySQL user with DB | openSF needs DB GPL or http://dev.mysqgl.com/downloads/i
creation/modification | creation/modification Proprietary | ysal
privileges privileges License
mpstat(Linux only) openSFuses tislibrary | GNU GPL | http://linuxcommand.org/man_pa

to assess thePUcore
usage statistics

es/mpstatl.html

2l'tds not

ma n d a3Qb seyer installedhilm coraputer hsice Mgan be accessed over the network.
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Pre-requisite Purpose Licensing Distribution site
sshfs openSFuses this library | GNU GPL | https://osxfuse.github.idOSX)
for remote execution https://github.com/libfuse/sshfs
(Linux)

It is recommended to use a Java Runtime Environment@uaanle although the corresponding IBM or
openJDK vesions should work as welhll the openSF softwarpre-requisites are freely downloadable,
the links for them can be found in the openSF website

3.3.3.1. MySOL Installation Guide

openSF currently requires MySQL server versionxsd. 5.7x. openSFpresentversionensures full
compatibility with MySQL v5.6x andv5.7 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 hastandandnstallation it
needs to be specified when launching opem&sugh the command line:

~/openSF$ .JopenSF 1 - dbadress server:3307

Refer to sectio.5.1for further details oDatabas-relatedarguments

3.3.3.1.1. Linux Installation

The mosfpopular Linux distributions (SUSE, Ubuntu, RedHat, Debianjude amautomatic system for
downloading and installing software. The MySQL installation method in case the Linux distribution
provides a softwi@ package managenay beas simple asising the prticular package managéyast

in OpenSUSE case for example) and saagcfor the package for the MySQL server

In case the Linux distribution does not provide an online package manager it is suggegtitdhe
MySQL website and look fothe downloadfor the distribution in question, or as a last resort the
fiLinux-Generiopackages, in particular t®d@& fHAcompressed

3.3.3.1.2. macOSInstallation

MySQL installation package fomacOS can be oldined from MySQL official website.tlis
recommendd to download the DMG archive. MySQL installation is based on a GUI installer with
default configurationfor which detailed instructions can be found in the MySQL web documentation.

As with Linux, theresal so a fAcompressed T Askplahy ancampressingthé a t
downloaded file and following the MySQL documentation. This may be useful if the system user does
not have administrative privileges, required for the Digized installation.

3.3.3.1.3. Windows Installation

MySQL installation package foWindows 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 detallestructions can be found in the MySQL web
docurnentation.
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There is also a fAcompressed ZIP archiveo that

file and following the MySQL documentation. This may be useful if the system user does not have
administrative privileges, required for the MBasel installation.

3.3.3.2. JRE Installation Guide

3.3.3.2.1. JREOracle ™ Linux Installation

Most popular Linux distributions include a Java Runtime Environment as part of itdtdedakage.
Usually this JRE is the one includien the Open Java Development Kiittf://openjdk.java.nét/ The
openSHramework is onlyofficially supported with th®©racld™ JRE,so it may beneeded to instait

and set it as default JRE instead of thendp& one.

Oracld™ Java Runtime Environment is imced in the software repositories of the most popular
distributions. Please chedke distribution documentation about how to install new software from
official repositories.There is also a standalone JRIEacle™ version for Linux operating systems
avaiable It consists in a tarball file, generic for all distributions, whose installation method is as simple
as uncompresyg it in the desired destination fiér. It includes all the necessary files to jana
applications through the Java Virtual Machiféis package can be downloaded from the official Java
Oraclé™ web page.

Note that after the installation of the Oracle Java the JAVA_ H@¥NEronmentvariable muspoint to
the folder location of th@RE (e.g.export JAVA_HOME-=/usr/java/jdk1. 8.0_ 131).

3.3.3.2.2. JRE macOSiInstallation

Some old versions of Mac OSX include a Java 6 runtime provided bie Apgge ofa Java3 Runtime
Environment from Oraclés required For further details please refer to the officiala OracléM web
page https://www.java.com/

3.3.3.2.3. JRE Windows Installation

Windows 10 does not come with any Javantime Environmentnstallation. Thus, the user shall
download and installavafrom within theOraclé™ web pagehttps://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 enablditimis solu
some preequisite software needs to betalied before openSF remote execution orchestatio

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 followwg packages: sshfs, fuséils. In case the Limx distribution does not
provide an online package manager it is suggested to visit sshfs website
(https://github.com/libfuse/sshfand look for alternativenstallation methods.

3.3.3.3.2. Sshfs macOSInstallation

Sshfs installation package formacOS can be obtairee from OXS Fuse official website
(https://osxfuse.qgithub.ip/ It is recommended to download the DMG archive. Stable releases of
both OSXFuse and SSHFS sholgl installed. Installation is based on a GUI aist with default
configuration.
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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 adtasadgsh keys (so
it is not required writinghte password every time the connection is estaélish

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

~/$>ssh -keygen -tdsa

followed by:

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

For the above adiguration the following packages are requiresh-keygen, ssitopyid. Note that
sshcopy-id is not an officially OSX supported package so either an unofficial installer can be used (e.g.
brew) or the pulit key needs to be copied manually.

Note that tle 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 othe module developer/integrator to providey dependencies (e.g.
libraries, interpreters, etc.na to performthe setup needed f@uch moduleso 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 stafig against all its dependencies so that the
resuting executable does not depend on any dynamic librdrésvould have to be found and loaded
on start although this may not always be possildependingon the library and the system
Alternatively, dpendencies can be provided in a way that may loatéwl by the module, so e.g. a
Python modulghatmakes use of OSHythonor other libraries may access them by

C Installing them in the sitpackages directg of Python,
C Including them in the PYTHONPATHn@ironment variable, or

C Distributing them alongse&lwith the module, making the script itself look for them in a known
location relative to the module (e.glibs/OSFI/Python ).

For more information orthe matter of moduledevelopment andleployment look at the documents
mentioned in §.6.

3.3.4.1. IDL

Note: IDL module execution is deprecated and not under further development.
To execute modules in IDL withpenSHt is necessary to have installed IDL software on thenpater.
openSHhas been tested with the followimgrsions 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 possiBlsion 8.0 or later.

An important requirement fahe 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 prohkemelated with ConFM
module, which uses sometémal classes of IDL that must be in the defgalth, 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 doesat find them generates an error.
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ForIDL7.1thede f aul t path is o6/ usk/theaddefaultdpathnds
Furthermore, IDL provides three types of licensesording to the user nee@ds carbe see below:

C IDL development: Full license for IDL that allows toethser 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 IDlpro files and executing .sav files.

C IDL runtime: Allows executing IDL programs preconepi and saved as .SAV files, or .pro files
withoutany type of restriction.

C IDL virtual machine: It is a free license that allows to the user to execute IDL programs precompiled
and saved as .SAV files, orrgofiles. This kind of license has a few redioas, like displaying a
splash screen on starp, 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
developnent license or the runtime license on the compuf user wants to generate .sav files by
compiling .pro files, it is mandatory to have the development licdhsbe user only has the virtual
machine license, he can execute .pro and .sav files butesittictions, as many functionalities are not
available for this type of license.

3.3.4.2. Matlab

To execte modules in Matlab witlopenSE Matlab softwaremust be installeen the computerThe
only requirement is that Matlab version must be R00r later, wittthe corresponding license.

3.3.4.3. Python and other scripts

The frameworkalsoexecutescriptbased modes, 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 systgnwith the customary hadiang line:

#1/bin/sh (POSIX shell scripts)
#1/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 filesare executed directly, Windows users cannot run POSIX shell modules and
Linux/Mac users cannot run CMD batch modules. However, the system is extensible vand ne
Ainterpreted fil eoeversignes can be added in futur

3.3.4.3.1. Python script s execution in Windows

Due to the Python2/Python3 ambiguity (some scripts are compatible between both versions and some
are not), a methotb choose between the correct interpretar dachscript is necessary. Giving the
version @ the interpreter to be used via shebang linethénbeginning of the Python script solves the
issue.
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Since Windows does noallow shebang ling to choose between which Python version to use, the
solution isto use a launch&ffor aiding in the location rad 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 mdtaleilable, the user
shall use theaforementioned lac her / chooser Apy. e X enpretar wessioreiz.d

Apython. exeo.

This Python interpreter, as well as othierterpreterdrom the compatible languages, can be chosen by
accessing SystenrPreferencesApplication Settings, as depictedFigure3-1.

MM executahle | C\Program FilestJavayjrel,8.0_181bin\java. exe

tatlab executable |

IDL runtime executable |

Windows Python interpreter / launcher | CWindowsipy.exe

Figure 3-1: Windows interpreters chooser within OpenSF.

3 https://docs.python.org/3/using/windowsri#python-launchesfor-windows

Browse...

Browse..,

Browse...

Browse..,
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3.4. How to Install the Framework

Provided tlatevery prerequisite is fulfilled, users can ngwoceed to install the application.

The openSF digbution package consists ah installerfor eachtarget platform. The installer will be in
charge of the system deployment and therpcgiisites checki.

The system deployment can be divided in thiowahg steps:

C MySQL databasestartup: the instakér shall execute a SQL script in order to create the default
databaseAdditionally, an extra database will be installed if the user desires to instadistrsuite.

The system preequisites checking pe@rmed by installers are the followings:
C OracleJava JRE 18: installers check the presence of the Java Runtime Environn8eot later.
C MySQL servers5.7.X.

3.4.1. Installer Guide Setup

Installers are built wit the InstaltJ software. InstaflJis a multiplatform GUI installer designed to be
completely crosplatform.

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

1. If not already done, register as a usehtp://eopcfi.esa.int/( s e eea theC an account 0o |
pane). Te registation is free;

2. If not already done, register as openSF usemhtt://eopcfi.esaint/index.php/opensf/opensf
reqistration

3. Downloadthe Software ahtttp://eopcfi.esa.int/index.php/opensf/downlcatstallatiorpackages
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*. OpenSF x

C f ﬁ eop-cﬁ:esa.int/index.php/opensf | & =

TH OBSERVATION
TEM SUPPORT

HOME MISSION CFl SOFTWARE APPLICATIONS DOCS AND MISSION DATA

Home » OpenSF CLOSE INFO
OpenSF Introduction to OpenSF Login Form
Introduction to OpenSF & &3 HiRui Mestre,
Release Notes Last Updated on Monday, 02 May 2016 14:21 >Log out
Roadmap During the concept and feasibility studies for the ESA Earth Observation activities, the
mission performance up to the final data products needs to be predicted by means of end- User Menu
System Requirements to-end (E2E) simulators; later on this becomes a coherent the test bed for L1PP and L2PP
Licsnca and to support the verification of space segment performance and associated sensitivity Edit User Details
analysis.
User Registration " F y Show User Details
A mission E2E simulator is able to reproduce all significant processes, design and steps
Documentation that impact the mission performance as well as output simulated data products.
Installation Packages i N Search
£ Sl r
§ A\
f Q ) SF |Search...
K en
\\!'! W% Open Smcsaton Framework
050 seims

OpenSF is a software framework to support a standardised end-to-end simulation
capabilities allowing the assessment of the science and engineering goals with respect to
the mission requirements. Scientific models and product exploitation tools can be plugged
in the system platform with ease using a well-defined integration process.

=

77 8]

*»

geim’s ot ot coss osa

Figure 3-2: openSF Downloads Web

3.4.1.1. Linux Install ation

openSF software is availdle for all the Linux distributions. After downloading the installer
corresponding to the machine architee userwill execute it (either by double clickinan it or by
opening a terminal window and exdicg it) and follow the instructions that appeartbe screen

When the user has doultécked on the installer executable the initial windewll appea. If the
system preequisiteJavais not met an ernomessage will be shown.
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Setup - openSF 3.7.4 - O x

Welcome to the openSF Setup Wizard

This willinstall opensF on your computer. The wizard will lead you
step by step through the installation.

Click Mext to continue, or Cancel to exit Setup.

Next = | Cancel

Figure 3-3: Installati on confirmation screen

Once the installer has checktdw system preequisitesthe user shall select the destination folder to
hold the openSF software. THefault installation folder is the user home dfme/<user>/openSF).

Setup - openSF 3.7.4 - o x
Select Destination Directory -W
Where should openSF be installed? =

Select the Folder where you would like openSF to be installed, then click MNext.

Destination directory

/home/caps/opensF,| Browse ...

Required disk space: 116 MB
Free disk space: 76,725 MB

installdj

<Back |Next = |Cancel

Figure 3-4: Installer folder selection window

After that, the installeneeds theconnection settings to access MgSQL server The MySQL user
needs tohave database&reation privileges and use the MySQL native authentication pcot (use

fimysqgl_native_passordo as authatication plugn). It shall be noted that MySQL must lbéso active
during the installatiomnd the fture use of the tool
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Once he MySQL username and password are checked the userirghdlla databasename. If the

Setup - opensF 3.7.4

MySQL connection information
Enter My5QL database connection settings

opensSF stores its database in a MySQL server; currently versions 5.6 and 5.7 of MySQL
are supported officially. In order to create the opensF database, this installer needs

the information to connect to the server with appropriate credentials

IFyou do not have access to a MySQL server with the appropriate permissions, you can

download it Ffrom the MySOQL website,

Host localhost
Username | open5F
Password | e

DB name | bpenSF

< Back |Next >

Figure 3-5: Database Login scre en

database already exists, the user shall seleatgtadlation straggy:

1.

@ @ @ @

Cancel

Create new installation: this opticreates He database structure (tables, colurens ¢ €
scratch cleaning any existing database conténsstecommended to back up the database content

fro

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

preferredoption when upgrading an existing iak&tionof openSF.

Setup - openSF 3.7.4

Select database installation strategy
What kind of installation do you wish to perform?

A database already exists with that name in the chosen server. You can choose to:

@ Erase the current database and create a new one. All data in that database

will be lost.

@ Upgrade the structure to the mew version of opensF, keeping the data.

Backing up the data before starting is recommended.

@ Go back to the previous screen and select a different, unused name For the

database.

Create new installation
*) Upgrade existing installation

< Back | Next >

Figure 3-6: Database Installation Strategy

Cancel
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Once thedatabase creation strategy is defined, in case a new database installation ie#teoerdf
the selected database does nottetiguser shallselect the initial database structure:

1. Empty database structure: this option creates the databaseu ct ur e (t abl es, col
content. This is the preferred option if the usereiady @ create his first simulation scenario.

2. Validation data set: this option creates the database structure filling the database with a dummy
simulation scen@o for testingor learningpurposes.

Setup - openSF 3.7.4 - O %
Select database script ‘:N
Which SQL script do you want to load? =

During opensF installation the database shall be initialized.
Select which SQL script to load from the provided below:

#) Empty database structure
Validation data set

<Back Mext> Cancel

Figure 3-7: Database structure selection dialog

In the next whdow users shall check that the information is coramct click next to proceed with the
software installation.

Setup - openSF 3.7.4 =
Select Additional Tasks ‘:E
Which additional tasks should be performed? =

Select the additional tasks you would like Setup to perform while installing
open5F, then click MNext.

[+ Create a desktopicon

<Back |MNext = |Cancel

Figure 3-8: Installation icon window
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If the installation process has been sucaedsf agal An Compl et eo dialog shal
automatically launch the openSF software.

Setup - opensF 3.7.4 - o x

Completing the openSF Setup Wizard

Setup has finished installing cpensF on your computer, The
application may be launched by executing the installed start
scripts.

Click Finish to exit Setup.
[+ Run opensF

Finish

Figure 3-9: Installation successful screen

To launch openSEsers ca either: (a) doublelick on the opens desktodcon® or (b) open a terminal
window, go to the openSF installation folder and run openSF manually (for further details on launching
openSF refer to sectidb.

3.4.1.2. macOSand Windows Installation

OpenSF istallatin package fomacOSand Windowsis provided as a DMG archive arah EXE
installer respectivelyAfter opening theespectiveinstaller file,openSF installation is based on a GUI
installer that guide the usein installing the software. The stefs follow in the installation are the
same as for Linux installation (described in sec8ahl.1justabovg.

3.4.1.3. Uninstalling openSF
The installation process placan unistaller application in the Applicatiorstartup menu.

Note that the uninstall mechanism only removes the application files, the database and user session
folders are not removed.

4 The qenSFdesktop icon is only available if the user so chooses during the installation process
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opensSF 3.7.4 Uninstall =

openSF Uninstall

Are you sure you want to completely remove opensF
and all of its components?

Click Mext to continue, or Cancel to exit Setup.

Mext > Cancel

Figure 3-10: Uninstall confirmation screen under Linux
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3.4.1.4. Folder structu re

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

Folder name (indented)

¢

C configuration
data

0

features

p2
ParameterEditor
plugins

readme

workspae

O 0 0 0 00 0

sessions

C <session_name>

C resourceslocumentation

Contents

openSF home root

A o p eon. S FS tup scttipt. n g

openSF _ ucppdthatupdatés.opelsSF

uni nstaler 0. Uninstall
OPEMS opertiesodo. The <co
LICENCE file.

Only in Windows distributioneclipsec.exe, openSF.ir
artifacts.xml

) e 14

ot

<O 0O 0 00O

Folder that contais Eclipserelated files

Folderwith a global configuration file templatas well asa
databae template. Insideml/importfolder there are xsl file
intended to transform old formatted XML files into Open
databases.

Folder that containEclipse related files

Folder that cotainsEclipserelated files

Folder thatcontains the ParameterEditor executable
Folder that contains the plugins used by openSF
Folder that contains Eclipse related files

Eclipse related empty folder

openSF sesons root folder

Sessbn folder Every session, once executed, has
directory structured as this ondowever, if the execution i
of type Timeling Iteration or Batch there will be aparent
folder with several sulsession exautions bcated under it.

Each normalsessionfolder (or timeline/iteration sutolder)
will have the session script and, if generated, the se
report. This folder will also have the input and configuratf
files used by the modules and their outputs.

Default folder for frameork docunentation.
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Folder name (indented) Contents

C test Test folder for openSF validation scenario. This fol

contains the modules binaries for running the test simulat]
¢ lib: shared librags
¢ bin: modules binaries
¢ data: files useth the \alidation scenario

o conf: example comjuration files. This includeq
GlobalConfiguration.xml, a template for ti
global configuration file the user needs
mandatorily supply manually.

0 input: sample iput product files

o databasevalidation databse in SQL and XML
formats

o timeline: example tiraline senario file.

o0 bath: exanple of configuraton file for batch
sessions

Note thaton macOS all Eclipse relatediles are not deployed in the rodirectory; they are in the app's
contents package

Users caralso find useful the guidelines about how toamige the folder structure of a simulation
projectintegrated in openSF. These guidelines are described in s&ion
3.4.2. Licensing scheme

openSFHuses dicensing sheme that allows integrating it in any kind birtd-party developments.

Core library is distribted underthe terms of theESA Software Community LicenseType 3 as
published by the Europeé&pace Agency; either version 1.1 of the License, or (atgmtion) any later
version

A copy of thedESA Software Community LicenseType Dis distributel with openSF, or can be found
at http://eopcfi.esa.int/index.phplocsandmissiontdata/licensingdocuments

3.5. How to Start the Application

The openSF system can lbeinchedunderWindows,macOS and Linux) by: (ajlouble clickingon the
openSFdesktopicor or (b) using a command line interface and executing the follgwmmand.

$ $OPENSF_HOM&penSF (Linux)
$ open -a $OPENSF_HOM&penSF.app (Mac OS)

$ SOPENSF_HOMEopenSF.exe (Windows)

5 The opersFdesktop icon is only available if the user so chooses during the installation process
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If openSF is launched with nparametersthe GUI will show up normally. This behaviour che
modified providing the following parameters:

C --execute <session_identifiersThe framework wll launch the execution of a previously defined
session with the defined parameter values. Thei@e identifier shall correspond to the one stored
into the @enSF database

An example to illustratetheesut i on i n batch mode oféllonds: A" Radar o s

$ $OPENSF_HOME/openSF -- execute Radar (Linux)
$open ia$OPENSF_HOME/openSF.app -- arg s -- execute Radar (Mac 0S)

$ SOPENSF_HOMEopenSF.exe -execute Radar (Windows)

This form will execute the openSF in text moded fnda s e s s i dkadatn.a mlelde mi i t wi |
it, interceping all the events and siog the resultsn the database. Then, the system will stop.

3.5.1. Databas e-related arguments

If the openSF is launched thino parameters it will use the default configiola of openSF connection
to MySQL, which is the one that was last used successfully.

The following command line arguments can be used to aliectnfigurdion:

C --databaseThe MySQL database supportiogenSF;

C --user The MySQL server user name for assing openSF supporting data;

C --passwordThe MySQL server password for accessing openSF stipgalata;

C --dbaddressThe MySQL server location in the netikde.g.localhost 0r100.100.0.23:3307).

Note hat commaneline optionsmust use double dashesin8e openSF is built on the Eclipse RCP
technology, options with a single dasiaybe intercepté by the Eclipse launcher code, not reaching the
openSF appliation code at all. This is the case for e.g.itteer 6 opt i on.

3.5.2. Environment variables

After the openSF installatiorhas beersuccessfullyperformed, athe firstopenSF executiothe user
may ogionally be required to accesshe @A Syst em Co lefandgadapathei default mo «
environment variable®tmatchthedistribution.

3.6. Developing module s for openSF
This section is aimed tonodule developers that are looking for further information abopénSF
moduleintegration.

Below these lines the list of op8R documents with relevant information abogdule developing and
the topics covered by each one.

C openSHnterface Control Documel#D-ICD]
U openSF interfacessues
i Moduledevelopment guidelines
i Moduledevelopment procss
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C OSFI Devel opmaosé&nv] Manual

U Integration libraris reference manual for each programming language.
C OSFEG Devel ormaoséesDMMa n u a |

U Error Generation Libraries ference manual.
C openSFArchitecture Design Docuent [AD-ADD]

U OSFIl architecture

U Interaction betweemodules and openSF
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4. OPENSFOREFERENCE MNUAL

This section povides a detailed description of all the elements that cosftleopenSF graphical user
interaction.Note ttet all the screenshstire shown only for the Linuplatform.

4.1. Main window

In this sectiorthe lookandfeel, operational behaviour and design deas common to the open&iv|
are presented.

The HMI acceptsinput via devices such as the computer keybaactmouse and provides articulated
graphical outption the display. The open$fVI approach has been chosen because of its flexibility, as

it letsusers organize the layout of the information as desired,isgamly relevant windows and in the

way users want. Thelayoutc onsi st s of a bhigptarecan oheotnt ansaede
frameso. These internal fepeadere modwdes ef the simutatord Eod  t
example, each time thaser wishes to perform operations with the étmodules of the system, a
fimodulema n a g e r will pbprup imséde the bounds of the main window listing the listnoidules
currently availal@ within openSF.

t
C

openSF - Open Simulation Framework - o ®
System Edit View Tools Help
a MHre EE ER §
“Navigation = ® w @ = 0O | editorcontrol =ho)

Repository . Executions| File system

~ Repository
» Descriptors

" lonosstage Menu bar

» GeoStage

» OssStage .
Scenestage Working area

L1bStage

» L25tage S

» MatlabStage

» PythonStage

» Javastage

~ Simulations
Completesim
IDLSimulation -
oLsimationz Side bar
lonosphereSim

MatlabFailsim
MatlabSimulation
Testsim
TwoModelssim

Executions

- Sessions
Breakpoints_test_session
E2E _test_session
IDLSession

IDLSession2
Javasession . | . I
Matlabral test_session Auxiliary pane
MatlabSession
Paramiteration_test_session
PythonSession

Database Connected: openSF 85M of 1391

Figure 4-1: Main window appearance

All the windows have common operations to help theability: main window, internal frames or
di al ogues can be closed, resized, maximized or

This main window shown ifrigure4-1 includes a menu bar to provide keyboard and moasesa to
the simulator main functions as Wwas functions regarding frames management and application basis.
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Occupying the central and main region therewggking area. This area is where all internafrfes are
going to be created and main interactisnheld. Besides that, this working areaplements a
Ascroll abledo panel i n order to easily navigate

At the left side othe working area there is a system objectsgeavo r , a fisi de bar o ai
quick acess method to every item known by the systepository of descriptorsnodules, simulations

and sessions; the list of simulation execution results; a vighetsessions folder and also a file system
browser to navigate through the contents of the ap@lit i onds directory.

The mai n wirarehchewapplidatmostatls information.

Available frames
toolbar
Internal frame

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

The HMI provides a menu barF{gure 4-3) at the upper side of the main frame to show some
capabilities of the systenBelow is also a toolbar for quick a&ss to critical actions.

Figure 4-3: Detail o f main menu bar
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