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1 INTRODUCTION 

1.1 Background 
In order to validate the extended Solar Orbiter ground segment, a series of dedicated tests 
are to be conducted at Solar Orbiter system level. This document prepares the first end-to-
end test. This test validates the short-term planning / routine commanding functionality, 
involving Instrument Teams, the MOC and the SOC. 
 
This End-to-end test is based around a realistic operations scenario derived from the Long-
Term planning performed at SOWG-13. 
 
The principal aim of the first End-to-end test is to validate the ability to command via the 
IOR mechanism. 

1.2 Purpose and Scope 
This document focuses specifically on the test activities for the first End-to-end test of the 
extended Solar Orbiter ground segment. All activities related to the preparation and 
execution of the first E2E test are presented in this document.  
 
The formal aims of the first E2E Test are defined below: 

• Validation of the Short-Term Planning cycle  
• Validation of the Instrument Team’s capability to generate IORs 
• Validation of the SOC’s capability to generate PORs from IORs 
• Validation of the SOC’s capability to generate PORs for the SSMM downlink control 
• Validation of the SOC’s capability to generate PORs for HS doors 
• Validation of the use of the EFECS as constraint files guiding IOR production and 

processing. 
• Validation of the data transfer processes and mechanisms via SOC and MOC GFTS 
• Validation of the interface with the Solar Orbiter Archive (SOAR) 

 
This first end-to-end test will formally interface to OGS but will not close the loop with the 
reception of telemetry. A follow-on “second” end-to-end test will expand the scope to 
include some limited TM loop closure, based on Cruise Phase but using updated long-term 
planning. 
 
Solar Orbiter will exercise the second end-to-end test during the Cruise phase before its 
last RSCW. This second E2E test will additionally cover with respect to the first E2E test 
the usage of the PTR tool and Selective Downlink, it will exercise the VSTP planning cycle, 
and it will involve EFECS with TAC windows and RS-windows for science. 
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1.3 Applicable Documents 
[AD-01] SOC System Verification and Validation Plan, SOL-SGS-PL-0004SVVP, v2.4  
[AD-02] SOC System Test Plan, SOL-SGS-PL-0012, System Test Plan, v2.0 
[AD-03] Solar Orbiter File-Transfer SOC<->Instrument Teams ICD v.1.1 

SOL-SGS-ICD-0009 v1.1  
[AD-04] Solar Orbiter Instrument Operation Request Interface Control Document 

v1.1, SOL-SGS-ICD-0003 v1.1 
[AD-05] Solar Orbiter PLID Annex B – MOC-SOC ICD v1.4, SOL-ESC-IF-05012 v1.4 
[AD-06] MOC PLID POR Deliveries 
 

1.4 Acronyms 
The list of acronyms is available online at: 
https://issues.cosmos.esa.int/solarorbiterwiki/display/SOSP/Acronyms+and+Definitions 
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2 TEST DESIGN 

The objective of the first E2E is to validate short term planning cycle and all the interfaces, 
data transfer processes and mechanisms involved in this planning cycle. This test will 
demonstrate the capability of the Instrument teams and SOC to generate the commanding 
for the payload. 
 
Figure 1 below, taken from the SVVT Plan [AD-01], presents a high-level overview of the 
ground segment and the elements involved in the test marked in green. As the spacecraft 
simulator does not include instrument models, the downlink chain will not be tested. 
 

 
 
 

Figure 1. SOC tested in the End-to-end test 

2.1 Overview 
The test covers two fictional weeks of operations, from the Nominal Mission, taken from 
within the same planning cycle following from LTP rehearsal 2. Two adjacent STP periods 
(STP-14 and STP-15) within this LTP will be taken as the subject of the test.  
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Instrument teams will produce the IORs. They will do this based on the planning inputs 
produced as an outcome of the LTP rehearsal 2 (EFECS, TDR, instrument observation 
timelines and TMCs). 
 
This test will allow an early validation of IOR and POR interfaces, and mission-planning 
flow in the Nominal Phase context. 

2.2 IT responsibilities 
The instrument team responsibilities are: 
 
- to deliver the IOR files according to [AD-03] and [AD-04] 

2.3 SOC responsibilities 
The SOC responsibilities are: 
 
- to integrate the MIB received from MOC into the SOC 
- to distribute the MIB to the instrument teams 
- to validate the received IORs 
- to submit CRRs to the instrument teams with the result of the IOR validation 
- to simulate the IORs 
- to generate the Payload PORs 
- to generate the SSMM PORs 
- to generate the Heat Shield PORs 
- to deliver the PORs to MOC 
- to process the CRRs received from MOC 
- to send MIB, IORs, PORs and CRRs to the SOAR and verify their correct ingestion   

2.4 MOC Responsibilities 
The MOC responsibilities are: 
 
- to provide the MIB to SOC 
- to verify the PORs submitted by SOC 
- to submit CRRs to SOC with the result of the POR validation 
- to simulate the PORs 
 

2.5 SOC Hardware  
The test will be executed in the operational environment. The URL of the machines 
involved are: 
 
- Shorter Term Planning: solopsppb.n1data.lan 
- SDC: solopssdc.n1data.lan 
- GFTS: solopsgfts.n1data.lan 
- CEL: solopscel.n1data.lan 
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2.6 Prerequisites of the test 
The prerequisites of the test are: 
 
- The following subsystems releases have been deployed in the Operational Environment: 
 * STP v1.0.0 
 * SDC v1.5 
 * GFTS v.1.3 
-  The central event log subsystem is up and running. 
- The LTP output planning files are available for the instrument teams. 
- The compatibility and integration tests of the involved subsystems have been successful. 
- All the subsystems involved in the test follow the ICDs: [AD-3], [AD-4], [AD-5] and [AD-
6] 
- The operational procedures are available 
- The test responsibles in the instrument teams, SOC and MOC are nominated and 
available for the preparation and execution of the test 
 

3 TEST ORGANIZATION 

3.1 Overview 
The E2E-1 test is designed as a formal component of the wider ground segment test and 
validation campaign. This test is part of a series of independent tests that will lead to the 
formal “Dress Rehearsal” before starting the nominal mission phase. 

3.2 Schedule 
The test starts in May 2019. The deadline of the major milestones of the test are: 
 
- IOR submission day: 2019-05-27 and 2019-05-28 
- Deadline for POR submission: 2019-06-04 
- TRR: 2019-05-24 
- Test execution: 2019-05-27 -> 2019-06-04 
- TRB: After receiving MOC feedback on the generated PORs 
 

3.3 Responsibility 
 
The E2E Test is a SOC-driven campaign involving ITs, SOC and MOC. The formal 
responsibility for the preparation, execution and documentation of the test and all related 
activities lies with SOC. Nevertheless, the distributed nature of the SGS means that there 
shall be a principal coordinator assigned at each institute to act as the responsible agent in 
charge of preparing and executing test activities relevant to their location.  
 
The table below shows the principal coordinator responsible for each site within the 
extended SGS.  
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SGS 
Site 

Role Description Name Email 

SOC E2E Test Manager F. Martin-
Porqueras 

fernando.martin.porqueras@esa.int 

MOC MOC Test 
Coordinator 

  

EUI EUI Test Coordinator Koen Stegen Koen.Stegen@oma.be 
Metis Metis Test 

Coordinator 
Maurizio Pancrazzi 
Clementina Sasso 

panc@arcetri.astro.it 
csasso@na.astro.it 

PHI PHI Test Coordinator Johann Hirzberger hirzberger@mps.mpg.de 
SPICE SPICE Test 

Coordinator 
Stephane Caminade stephane.caminade@ias.u-psud.fr 

STIX STIX Test 
Coordinator 

Oliver Grimm oliver.grimm@phys.ethz.ch 

SoloHI SoloHI Test 
Coordinator 

Nathan Rich nathan.rich@nrl.navy.mil 

EPD EPD Test 
Coordinator 

Ignacio Cernuda ignacio.cernuda@uah.es 

MAG MAG Test 
Coordinator 

Helen O’Brien h.obrien@imperial.ac.uk 

RPW RPW Test 
Coordinator 

Xavier Bonnin xavier.bonnin@obspm.fr 

SWA SWA Test 
Coordinator 

Gethyn Lewis g.lewis@ucl.ac.uk 

 
The Test Conductors at SOC will be the instrument scientists for the timeline simulation 
and POR generation process. On the other hand, the test engineers will conduct the 
operational tasks related to the monitoring of the SOC infrastructure status and event 
logging of the subsystems. 

3.3.1 Test Manager 
The Test Manager is responsible for the preparation, execution and proper recording of all 
test activities that are part of the test. The test manager is part of the SOC team and is 
assigned by the SOC System engineer to conduct the test activities as defined in this Test 
Plan. The SOC test manager will interface with the responsible coordinator at the SGS test 
sites involved in a particular test campaign.  

3.3.2 Test Coordinator 
The test coordinator is responsible for the preparation, execution and proper recording of 
all test activities at each of the sites involved in the test. 
 
The information to be provided to the test manager is: 
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• version of the used tools 
• problems with the interface (ICDs, GFTS, reception of CRR) 
• missing information or inputs 

3.3.3 Test Conductor 
The Test Conductor is responsible for the specific execution of a test for one particular test 
site. Whereas the test manager maintains a general overview of the test execution and 
manages coordination activities across disparate sites, the test conductor will be concerned 
with the fine detail of the test, such as data products, interface delivery formats as well as 
the execution of the procedural aspects of the tests. The test conductor will play a key part 
also in the preparation for the test, ensuring that the products that will be required for the 
specific test activities are ready or can be produced during the test run as required. The 
assignment of test conductor roles for the test are:  
 
STP Cycle STP Coordinator STP Operator 
STP-14 Anik de Groof David Williams 
STP-15 David Williams Anik de Groof 

 

3.4 Test Reporting 
All test activities exercised as part of the first E2E test campaign will be formally monitored 
and recorded. All test definitions are presented in this document and a summary of the test 
execution is included as a reference. The Test Review Board is used to record the details of 
the test. The TRB minutes are stored in Confluence on a dedicated page: ST_E2E_01 - Test 
Review Board (TRB). The summary of the science plan will be included as an attachment to 
the TRB and the input files will be stored under ST_E2E_01 – Input files page in 
Confluence.  

Any issues arising during the test activities will be recorded in the SOC internal Jira project 
SOCA as observations using a specific label (i.e. ST_E2E_01). The list of observations 
raised during the test will be reviewed to ensure that all issues are captured correctly, and 
to address each open issue to ensure that actions are in place to work towards appropriate 
resolution.  

As part of the general execution of the test, the Test Coordinator will manage the recording 
of issues at each site and reported to the Test Manager.  

For the execution of the test proper, a formal Test Log will be maintained in Confluence. All 
details of the test execution will be recorded with references to issues and actions provided 
on the Test Log. 
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3.5 Test Readiness Review (TRR) 
Prior to the test, a Test Readiness Review will be held with all parties involved in the test. 
The TRR will be held prior to the test campaign. The TRR will address the preparedness for 
the test, including the availability of all relevant infrastructure, interfaces, products and 
personnel. The TRR will focus on the Test Definition as presented in this document and 
will ensure that all prerequisites are fulfilled and the test campaign can commence as 
planned.  

The TRR will be chaired by the SOC Test Manager and will involve a representative, 
probably the responsible coordinator, for all sites who will play a part in the test campaign. 
Where it is decided that the test campaign as defined cannot be performed, a revised plan 
of action will be agreed. This may involve a postponement of the test, a revision of the 
extent of the test items, or ultimately the cancellation of the test. Changes to the test 
definition will be incorporated into the test definition in this document to ensure that a 
clear record of test activities is maintained. 

3.6 Test Review Board (TRB) 
Following the conclusion of the test, a Test Review Board will be held involving all parties 
that participated in the test. As for the TRR, the TRB will be chaired by the Test Manager.  

The TRB will typically be held on the concluding day of the test campaign. The aim of the 
TRB is to review the outcome of the test (observations made during the test) and to 
ascertain whether the objectives were met. The TRB is an important component in the 
step-wise progression through the broader test campaign leading to the formal “Dress 
Rehearsal” test. The direction of the subsequent test will be driven by the success or 
otherwise of the test in question, as agreed by the participants of the TRB. Items that 
require further analysis or validation can be added to future tests, for example.  
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4 TEST DEFINITION 

4.1 First End-to-End Test 
The goal of this test is exercise the short-term planning process for the weeks: 
- STP-14: 2025-09-30 to 2025-10-07 (incl. beginning of precursor window for RSW3)  
- STP-15: 2025-10-07 to 2025-10-14 (incl. start of RSW3 and full payload science) 
designed during the LTP2 Rehearsal. 
 
The test will be conducted during Sprint #83. 

4.1.1 Input data 
- IORs from the instrument teams 
- MIB from MOC: MIB__20190411M10119PFMS001.SOL 
4.1.2 

4.1.2 Preconditions 
- SOC GFTS is configured and running 
- SOAR is up and running 
- EFECS (See Deviation Section A.1.6) and TDR files are preloaded in SDC 
- Planning configuration is ready (version 6.0.1) 
- Graylog is up and running  
- The following subsystems releases have been deployed in the Operational Environment: 
 * STP v1.0.0 
 * SDC v1.5 
 * GFTS v.1.3 
- The LTP output planning files are available for the instrument teams. 
- The compatibility and integration tests of the involved subsystems are successful. 
- All the subsystems involved in the test follow the ICDs: [AD-3], [AD-4], [AD-5] and [AD-
6] 
- The operational procedures are available 
- The test responsibles in the instrument teams, SOC and MOC are nominated and 
available for the preparation and execution of the test 
- The MIB is installed in the planning configuration. 

4.1.3 Post-conditions 
- All the IORs and PORs files have been archived in the SOAR 
- All the procedure reports and logs are filled 
- Graylog contains all the information of the operations executed during the test 

4.1.4 Success criteria 
- All the IORs have been correctly received from the instrument teams 
- All the CRRs confirming the IOR reception have been submitted to the instrument teams 
- All the IORs have been correctly processed into PORs 
- All the SSMM PORs have been correctly generated 
- All the Heat Shield PORs have been correctly generated 
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- The PORs are correctly submitted to MOC 
- SOC has received the CRRs from MOC 
- All the files transferred through GFTS have been correctly archived in the SOAR (with the 
exception of the CRRs since GFTS will not accept them until July 2019 release) 
- GFTS has correctly logged the transfer operations in Graylog 
- PORs are stored in the SOAR 

4.1.5 Detailed test procedure 
 
 
Id Description  

Success Criteria 
1 Prepare Planning environment  
1.1 The instrument scientist creates the 

planning cycle branches for the STP 
cycles (014 & 015)  
 
STP-PROC -010 

Planning environment is ready. STP 
branches are operational. 

2 IORs Validation  
2.1 
 

The instrument scientist checks that 
the IOR files have been sent by the 
Instrument teams through GFTS. 
 
STP-PROC-050 
 

GFTS correctly receives the files in 
/solar-
orbiter/data/INTRAY/instrument/ 
 
Graylog notifies the reception of the 
files. 
 
 

2.2 The instrument scientist monitors 
that GFTS correctly transfers the files 
to the Short-Term Planning 
subsystem and SOAR: 
 
* IORs are copied to the STP folder: 
/solar-orbiter/shared/gfts2stp 
 
* Files are sent to SOAR 
 
GFTS-PROC-210 
 

The files are sent to the STP shared 
folder and to the SOAR staging 
area. 
 
The result of this operation is 
logged in Graylog. 
 
GFTS records in Graylog the result 
of the ingestion of the files in the 
SOAR. 

2.3 The instrument scientist checks if 
there are rejected IORs 
 
STP-PROC-100 

The ITs are informed in case of 
rejected IORs 

2.4 The instrument scientist checks the Planning Subsystem generates CRR 
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IOR validation. 
 
STP-PROC-110 & STP-PROC-140 
GFTS-PROC-210 

according to ICD [RD-XX] and 
delivers them to the shared folder: 
 
/solar-orbiter/shared/stp2gfts 
 
GFTS detects the availability of the 
CRRs in the shared folder and 
distributes them to the 
corresponding instrument team and 
SOAR . 
 
The following information is 
available in Graylog: 
- the result of the IOR validation 
- the CRR files submitted through 
GFTS to the instrument team and 
result of the operation 
- the CRR files submitted to SOAR 
and result of the operation 
   

3 Timeline simulation (for each 
planning cycle)   

 

3.1 The instrument scientist simulates 
the full timeline of the STP cycle and 
checks the data generation profile 
and constraint fulfilment. 
 
For week 2, the operational engineer 
should use the final states of week 1 
as the initial states of week 2. 
 
 
STP-PROC-140 

The simulation finishes without 
errors and conflicts are observed in 
the timeline at data management 
and constraint level 

4 Payload and HS POR 
Generation (for each planning 
cycle)   

 

4.1 The instrument scientist generates 
the payload PORs for week 1 
 
For week 2, the operational engineer 
should use the final states of week 1 
as the initial states of week 2. 
 
STP-PROC-500 – steps 10 to 60 

No errors are reported during the 
POR generation. 
 
Graylog reports the generation of 
PORs. The message reports the 
name of the PORG, PORs and the 
exit status of the process. 

4.2 The instrument scientist inspects the The PORs are generated according 
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result of the POR generation 
 
 

to [AD-05] and [AD-06]. 

5 Payload and HS POR 
Submission (for each planning 
cycle)  

 

5.1 The instrument scientist submits the 
PORs to GFTS.  
 
STP-PROC-500 – last step 

The PORG file is delivered to the 
shared folder: 
/solar-orbiter/shared/stp2gfts 
 

5.2 The instrument scientist monitors 
the submission of the PORG to MOC 
and to the SOAR. 

GFTS detects the availability of the 
PORG file in the shared folder  
 
/solar-orbiter/shared/stp2gfts 
 
and sends them to MOC and SOAR. 
 
Graylog reports about the 
submission to both destinations and 
reports about the ingestion result in 
the SOAR. 

5.3 The instrument scientist checks the 
correct reception of CRRs 

MOC CRRG file is received in the 
intray folder from MOC (deviation -
> files provided off line by email) 
and SOC GFTS submits them to: 
- the shared folder of STP 
subsystem: 
/solar-orbiter/shared/gfts2stp 
 
- SOAR 
 
Graylog reports about the reception 
of the CRRG from MOC and the 
submission to STP and SOAR. Also, 
it reports about the ingestion result 
of the SOAR.  

6 SSMM POR Generation (for 
each planning cycle) 

 

6.1 The instrument scientist generates 
the pass usage computation 
SDC-PROC-400 

 

6.2 The instrument scientist generates 
the SSMM PORs for the planning 
cycle using SDC subsystem. 

No errors are reported during the 
POR generation. 
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SDC-PROC-500 

Graylog reports the generation of 
PORs. The message reports the 
creation of the PORs and the exit 
status of the generation. 

6.3 The instrument scientist inspects the 
result of the POR generation 

The PORs are generated according 
to [AD-05] and [AD-06] (deviations 
foreseen, see A.1). 

7 SSMM POR Submission (for 
each planning cycle)  

 

7.1 The instrument scientist submits the 
PORs to MOC 
 
 
 
 
 
 
 
SDC-PROC-500  

GFTS detects the availability of the 
PORG file in the shared folder  
 
/solar-orbiter/shared/sdc2gfts 
 
and sends them to MOC and SOAR. 
 
Graylog reports about the 
submission to both destinations and 
reports about the ingestion result in 
the SOAR. 

7.2 The instrument scientist checks the 
correct reception of CRRs 

MOC CRRG file is received 
(deviation -> files provided off line 
by email) in the intray folder from 
MOC and SOC GFTS submits them 
to: 
- the shared folder of SDC 
subsystem: 
/solar-orbiter/shared/gfts2sdc 
 
- SOAR 
 
Graylog reports about the reception 
of the CRRG reception from MOC 
and the submission to SDC and 
SOAR. Also, it reports about the 
ingestion result of the SOAR. 
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ANNEX A  DEVIATIONS 

 
The following deviations have already been foreseen in the test: 
 

A.1 ICDs 

A.1.1 SSMM PORs 
Deviations from [AD-5]: 
 
1) The SSMM PORG filename follows the format PORG_Ec_xxx_vv.SOL (notice the E in 
bold) 
2) The PORs will be transferred to MOC in 2 PORG bundles per cycle sent by email. One 
bundle will contain the Payload and HSD sequences, and the other bundle will contain the 
SSMM management sequences. 

A.1.2 IOR CRRs 
Deviations from [AD-4]: 
 
1) The CRR files will follow the same filename strategy as IORs and IORGs, but the suffix 
SOL or ZIP will be replaced with CRR. The IORG*.CRR returns a zip of the IOR*.CRRs in 
the same way that the IORG brought a zip of IORs. 
 

A.1.3 MIB ingestion 
The SOAR has not yet implemented the MIB ingestion. The procedures for the MIB 
ingestion in the SOC subsystems will not be tested and its installation within the SOC is 
considered a test prerequisite. 
 

A.1.4 ESOC GFTS 
ESOC GFTS will not be available during the test. Therefore, the file exchange with ESOC 
will be conducted by email. 

A.1.5 SOAR 
SOAR will not be able to process the CRR files during the test. Also, the relationship 
between the file bundles (IORG and PORG) and their content will not be possible in the 
current implementation of the SOAR.  
 

A.1.5 Telemetry Generation 
The data generation will not be overplotted on TMC corridors. 
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A.1.6 EFECS update 
The EFECS file used for the E2E-1 is not the same file distributed to the instrument teams for the 
preparation of the IORs. The new EFECS file has been updated to include the correct Heat Shield/ 
Doors events and is available at: 
https://issues.cosmos.esa.int/solarorbiterwiki/display/SOL/ST_E2E_01+-+Input+files 
 
 
 


