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INTEGRAL GROUND SEGMENT
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TM types and Virtual Channels

According to the INT-RP-AI-0030 (Integral Packet Structure Definition) for the Integral mission we have two types of
telemetry:

 Engineering data

» Scientific data

Transfer Frames for the transmission to the Ground. The Virtual Channel concept is used to distinguish the TM:
* VCO for HK Telemetry, On Request Telemetry, STSP and relevant Idle TMSP

* VC7 for Instruments Science and ancillary data and |dle Transfer Frames
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TM packets and APID

The TM Source Packet (TMSP) are used to exchange data between a source application on board
and its associated user application process on Ground.

Bit 0 vz e o — var.
PACKET DATA FIELD
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m Conren Diata \ Panlat Frron tE.tE}
b0 b3 | b4 b7 | b8 bls |
PACEET ID Packet Type Packet Subtype Spare (set to all zeros)
(4 bits) (4 bits) (8 bits) h9)
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o . Time

Vermion | Type Diata Field (16 bits)
Number Headet Flag mandatory
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3 1 1
16 Fig 3.12-1-CDMU H/K Telemetry Packet Data Field Structure

The Application Process Identifier (APID) uniguely identifies the on-board processor that is
the source of the packet for TM.

For the no-Science Packet the Packet Data Field is composed by a Header, Data and Error
control. For Science Data Packets is left open to the experimenters. 4
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INTEGRAL ARCHIVES
WO arehives

There are three different archives hosted in the ESOC systems: INTEGRAL OPSLAN PRE.OPSLAN = ESA OFFICE LAN
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TM Params -

INTERNET
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RAPID
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It contains the last three months of TM (including TM frames), &

TC and EV. (~30GB)
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Long Term Archive (LTA) (VC 0)
It contains the full history of TM (no science), TC and EV (~2.0TB)

ARES Archive (ARES) (VC 0)
It contains again the full history of TM (no science), TC and EV but with all the processed parameters. It can contain
also additional operational files generated and used during the operations. These operational files cover just the last
years, since when the mission started to use ARES. (~20TB)

SOC archive
It contains the full history of the TM (science) and the full catalogue of the DVD (RAWDAR) 5
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INTEGRAL DATA DISTRIBUTION

The Integral ground segment has been designed to distribute data in different format:
PRE-OPSLAN ESA OFFICE LAN
Frames MP requested
Packets .
U') m Thla"l'Gr’EWFlIes'
Parameters Ql |u WEBMUST
: i Q Q: FITS files e
DVD |mages LLI q IREM DATA (NEW)
Files TM Params TDRS
The interfaces (NT-MOC-DP-TN-0001-GCM) that provide such data are a mixing of old and new [ | INTERNET
technologies. Few interfaces are design to delivery data only in real time or quasi-real time. Other interfaces o 7 ovD images | ESA
support also the retrieval historical data. é : —
. . . = q iles
From the picture we can identify: a 2 Tcofies I 1GpDC REWALL RULE
q ke g I TM Frames Someve (CH) requested
- (Quasi) Real-time Interfaces (VC 0 + VC 7) - PISA LAN
ISDS > Telemetry Frames (originally for ISDC in Geneve) RELAY LAN el Prs
IFRD - Telemetry Packets (originally for Pl workstations in PISA Lan)
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- Retrieval Interfaces (only VC 0)
TDRS - Telemetry Packets, Telemetry Parameters
ARES - Telemetry Packets, Telemetry Parameters, Telecommand, Events, Operational Files

- DVD production (VC 0+ VC 7)

- IREM data in fits format. |t will be available soon, thanks to specific implementation
6
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ISDS + IFRD

This a quasi-real time interface for ISDC and P| workstations. PRE-OPSLAN [ ESAOFFICELAN @ s
The ISDS machine is taking care to distribute TM frames to ISDC and TM a Q| WEBMUST
H .- . H — Q Q: FITS files v DATA (NEWW
packets to the Pl machines. The list of the recipients is configurable. W < IRV DA (e
The TM packets are extracted from the frames by the IFRD process. upeene| TDRS
INTERNET
The transfer is a point-to-point communications using the TCP/IP protocol. | - o [ ESAC
3 .
The details of the interface are described in INT-MOC-SYS-ICD-0001-OGl and tgé wores [TERE «
INT-SYS-MOC-ICD-0001-OGil ﬂé | [™MFeme :ques‘t’gtL o
: : . . - PISA LAN
Test clients are available (C++), that implement such connectivity. RELAY LAN i packets [ « |
To better correlate the data ISDC receives also “TCO files” via GFTS B b 0 ES 52 B3 = am fel s

Few remarks about this service

No data time and quality checks is performed neither at telemetry transfer frame level nor at telemetry source
packet

No time correlation information is provided by IFRD (ISDC receives TCO files)

The links set-up to the Pl workstations are instigated by the external which act as a client and IFRD as a
server in this case
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TDRS means Tm Data Retrieval Service and its purpose is to provide a PRE-OPSLAN | ESAOFFICELAN —
data retrieval interface T[o extrgct para.meter values and telemetry packets 8 ¢ [oneemel gy ST
from the SCOS-2000 history file archive. ~l A 2| | e ——
LL| q IREM DATA (NEW)
™ F’arams: TDRS
It is then an offline tool and it is accessible for authorised users from inside NTERNET
the ESA network. The direct access from internet is forbidden because of S —17 v mases | ESAC
security issue. é 9
— @ TCO Files .
L Q| o] e
The service allows to submit request directly from a web interface, but it PISALAR
_ _ RELAY LAN == PIs
support also the retrieval via scheduled task.
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The results of the request can be delivered as compressed tar archive.

The details about its usage are described inside EGOS-MCS-S2K-ICD-
0017 and IMCS-SUM-TDRS
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ARES (VC 0 data)

ARES (Analysis and Reporting System) is a long term off-line data analysis system PRE-OPSLAN ESA OFFICE LAN

MP requested
for MCS data. It described in EGOS-GEN-ARES-SDD-1001 and EGOS-GEN-ARES- | F— |
ICD-1001 Q (w0 | WEBMUST .

— Q _.; n: es vl MATA (MEWAS
It is the evolution of existing ESA system (Mission Utility Support tools — MUST) and ‘w D
currently it is the standard for all new missions and gradually adopted by the old paams | TDRS
mission as well (e.g. INT, XMM and MEX). - INTERNET
Main features are the following: " S T Jovo mages ESAC
 Long term archive for all types of MCS data | |9 o |

ke == ISDC FIREWALL RULE
« Stores data in an engineering format 2 gg || [MFEmes s requested
« Optimised for unlimited scalability while keep good performance on data retrieval - PISALAN
TM Packets

« Data is replicated and stored distributed to resist data loss RELAY LAN Pls
« Located outside operational network (pre-ops LAN) M b= BN ZE m 22 = = e o Ao

Access to the ARES data can be done via a dedicated frontend (WebMUST), that
allows the access and retrieval of data from HMI or via a dedicate REST API (see later)

The ARES Data-heritage extension is meant to be used to extend data stored in ARES with different kinds of metadata and to

create meaningful datasets, so-called products, that can be further analyzed and evaluated. ;
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WEBMUST
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DVD IMAGES

The INTEGRAL system generates a DVD image every day but with 10 days of PRE-OPSLAN ESA OFFICE LAN - 1
AP requestec
delay (on DOY x it generates the DVD for the DOY x-10). | |
U) .U-] TN FI'C!EWFlIes' WEBMUST
The DVD image is transferred via sftp to ESAC (Spain) . 8 . &
FITS files \ DATA (NEW)
The data items included inside are: ' < e
« Consolidated real-time and play-back Telemetry mueaans | TDRS
« Observation Log Files (OLF) o INTERNET
al =
« Timeline Summary Files (TSF) LS ovD images | ESAC «
«  Telecommand History Files (THF) ‘ —-§§ N s
I FIREWALL RULE
* Flight Dynamics products: =~ g TM Frames === requested
1. Predicted Attitude File (PAF); T:':lt“”
RELAY LAN .
2. Attitude History File (AHF): Fls
3. Attitude Snapshot File (ASF); == = o mm—

4. Orbit File (ORB).

Originally physical 3 CD were created. Between 2012 and 2014 we adopted DVD.
The details are described inside INT-SYS-MOC-ICD-0001-0OGl
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IREM DATA

- This is a new interface. Iis definition is still not complete because PRE-OPSLAN ESA OFFICE LAN
AP requested
the recipients and protocol are not defined yet. It is not a real time | e
interface_ g H} TM;’TCJEWFHesP WEBMUST
- During the science phase the information about the radiation - a % IS fles ,irewm t:m.a-:wz'-r-.-':u‘
monitor were delivered to ISDC for the processing (see ruparams | TDRS
ISDC/ADDIREM )
INTERNET
- The IREM data are part of the normal HK telemetry, so we run a 47
2 .
project to integrate the processing of such data inside the mission ot ovo mages | ESA
control system and generate the appropriate output. . 8 2 N
. . . - N T ) ISDC FIREWALL RULE
- The ISDC routines have been included into a specific MCS 1~ig T Frames ~——— requested
application that produces fits file covering a specific time range - PISA LAN
(One reVO|UtiOn, TBC) RELAY LAN IM Packets, PIs
- The current implementation uses the consolidator archive
h ll % == == = = ous I.',I + THE EUROPEAN SPACE AGENCY

(temporary archive used to generate DVD) and the retrieval of
IREM data is limited to period stored in such archive (6 months).

- A further improvement could allow to use the historical archive 12
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SECURITY AND ACCESS

- The access to the data is protect by different firewalls so some special LAN ESA OFFICE LAN
MP requested
requests are needed to access. | |
m TH;’TC!EWFHesr WEBMUST
. o & FITS files IREM DATA (NEW)
- For the access to from “Internet” (outside the ESA network) it is necessary < T
to configured a dedicated firewall rules: ™ params | TDRS
Corporate machine with static ip d INTERNET |
Specific protocol (better is encrypted) “T1 low mages | ESA
= ISDC FIREWALL RULE
L TM Frames =—— P requested
- For external people having more specific operational needs, it is possible to ™ PISA LAN
access to the ESA networks services via MP5 (mobility pack 5) N e Pl
Must be requested to an ESA responsible o == -
A specific software will be installed on your PC
Definition of “traffic matrix”, summarising sources (your PCs) and
destinations (ESA network services) .
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ACCESS FOR THE FUTURE
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Document Reference

INT-RP-AI-0030 INTEGRAL PACKET STRUCTURE DEFINITION

INT-MOC-SYS-ICD-0001-0OGl INTEGRAL FRD (IFRD) - PI W/S ICD

INT-SYS-MOC-ICD-0001-0Gl OGS-SGS ICD 4.11 MISSION ARCHIVE AND DATA DISTRIBUTION
ICD

EGOS-MCS-S2K-ICD-0017 SCOS-2000 TDRS-External Interfaces Control Document

IMCS-SUM-TDRS TDRS Operator User Manual

EGOS-GEN-ARES-SDD-1001 ARES Software Desigh Document

EGOS-GEN-ARES-ICD-1001 ARES Interface Control Document

ISDC/ADDIREM IREM ISSW — ARCHITECTURAL DE DOCUMENT

INT-MOC-DP-TN-0001-GCM MOC Internal and External ICDs Summary
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ANY QUESTION?
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