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4.7.1 General Description

4.7.1.1 Content Overview

This chapter of the Interface Control Document (ICD) describes the interfa
between the INTEGRAL Flight Dynamics System (IFDS) developed by the Flig
Dynamics Division (FDD) at ESOC, the INTEGRAL Mission Control System (IMCS)
and the INTEGRAL Science Data Centre (ISDC) for the delivery of the followin
products, to be generated by Flight Dynamics (FD):

• the attitude snapshot file (ASF) providing the attitude and orientation of
spacecraft at the end of a slew

These files are generated on the IFDS and notified to the IMCS via IFTS. Transf
the ISDC takes place via the IFTS.

4.7.1.2 Scope

The attitude snapshot file will be used during the payload verification and rou
mission-phases. This ICD chapter is applicable to these phases. Prior to launc
ICD chapter is applicable for the validation of the interfaces during Ground Segm
integration and testing and for simulations of operations.

4.7.1.2.1 Compatibility between XMM and INTEGRAL

Currently the ASF is only intended for the INTEGRAL mission. Nevertheless, it is
stated intention to maintain compatibility between the XMM and INTEGRAL on-board
and on-ground systems wherever possible. To this end, the design of the ASF inte
will be as generic as possible.

4.7.1.3 Subsystem Siting

The IFDS and IMCS are both components of the INTEGRAL Mission Operation Centre
(MOC) based at ESOC, Darmstadt .

The ISDC is based near Geneva .

4.7.1.3.1 Data Source, Destination and Transfer Method

The attitude snapshot file and the associated products are generated and recor
the IFDS. They are transferred to the ISDC via the IFTS.

Details of the transfer method are given in Appendix A.

4.7.1.3.2 Generation Method and Frequency

Data file transfers are initiatedautomatically. One ASF will be transferred after eac
slew between MOC and ISDC via the IFTS. The notification of the ASF to the IF

D

CH
Print date: 14 January 2002 5:20 pm
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(for transfer to the ISDC) is initiated from the IFDS, at most 10 minutes after the
of the slew.

The estimated time to create the ASF (once the spacecraft housekeeping tele
which contains the first complete star tracker map after the slew has been succes
down-loaded) and to submit it to the IFTS is the 5 minutes.

Note: A planning period always covers the time interval from one perigee passa
the next. In line with the established ESA terminology this time is consisten
referred to in this document as a “revolution”:- the term “orbit”, which describes
time between two passages of the ascending node, is not used in this documen

4.7.1.3.3 Relationships with Other Interfaces

Detailed interfaces, describing the format and content of the following types of f
that are passed during mission planning, are covered elsewhere in this docume

• Planning Skeleton File (PSF): chapter 3.1

• Preferred Observation Sequence (POS): chapter 3.12

• Attitude History File (AHF): chapter 4.6

• Predicted Attitude history File (PAF): chapter 4.5

4.7.1.3.4 Labelling and Identification

The ASF name and extension will take the form:

rrrr_nnnn.ASF

where:

• ASF is the three character designator for every attitude snapshot file

• rrrr  is the four digit revolution number in the range
0000< rrrr<9999

• nnnn is the four digit FDS-specific version number in the range
0001< nnnn<9999

• the separating character “_” is explicitly part of the name

Note:rrrr andnnnn always contain leading zeros.

The ASF will be put into a wrapper file. The name and extension of the wrapper
will follow the conventions given in Appendix A.

4.7.1.4 Assumptions and Constraints

4.7.1.4.1 Usage Constraints

1. Initiation of traffic on this interface is available only to authorised users of t
Print date: 14 January 2002 5:20 pm
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IFDS. Access restrictions apply.

2. File structure for the ASF follow the AHF structure.
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4.7.2 Interface Characteristics

4.7.2.1 Hardware Characteristics and Limitations

Details are given in Appendix A.

4.7.2.2 Volume and Size

On any given system it is assumed that the following resources will be needed in
to maintain an adequate and convenient attitude history file:

File Typical size Max. number of Disk
type (per file) coexisting files space

ASF 440 bytes 10 (TBD) 4 kB

“Maximum number of coexisting files” refers to the maximum number of files whi
must be capable of coexisting on the source and target systems. In other word
respective system must be capable of hosting this number of files - this doe
prohibit that at any given time more or fewer files might actually be present on a g
system.

4.7.2.3 Interface Medium Characteristics

Details are given in Appendix A.

4.7.2.4 Failure Protection, Detection and Recovery

Details are given in Appendix A.

4.7.2.5 End-of-file (or medium) conventions

None.
Print date: 14 January 2002 5:20 pm
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4.7.3 Access

4.7.3.1 Programs Using the Interface Data

Details are given in Appendix A.

4.7.3.2 Synchronisation Considerations

4.7.3.2.1 Timing and Sequencing Characteristics

Data file transfers are initiatedautomatically. One ASF will be transferred after eac
slew between MOC and ISDC via the IFTS.

4.7.3.2.1.1 Attitude Snapshot File

The notification of the ASF to the IFTS (for transfer to the ISDC) is initiated from t
IFDS, at most 10 minutes after the end of the slew.

4.7.3.2.2 Effective Duration

Provided all relevant systems for a particular transfer are operational (ISDC, IFT
IFDS): neither the SW of a system involved in the transfer nor the network load s
prevent the transfer of a file from being able to complete within 2 (desirable) to
(mandatory) minutes from initiation to receipt at its final destination. See also cha
on IFTS.

4.7.3.2.3 Priority Interrupts

The priorities of data file transfers shall be such that the time constraints above c
met.

4.7.3.3 Input/Output Protocol, Calling Sequences

Details are given in Appendix A.

4.7.3.3.1 Storage Interfaces

No requirements on physical storage (e.g. tape racks, etc.) are associated wi
interface.

4.7.3.3.2 Formatting

Files will be placed in a “wrapper” together with a contents file and compres
(TBC) prior to transfer. The format of the wrapper and contents file and
(un)compress mechanism are defined in Appendix A. The internal formats of the
Print date: 14 January 2002 5:20 pm
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inserted in this wrapper are transparent to the file transfer system (IFTS). Follow
extraction from the wrapper, no re-formatting of the files transferred from IMCS
ISDC will be necessary.

4.7.3.3.3 Archive of Files

All ASFs which are transferred to the ISDC will be archived by the IFDS.
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4.7.4 Detailed Interface Specifications

4.7.4.1 Organisation

The Attitude Snapshot File is the means by which MOC informs ISDC of:

• the reconstituted spacecraft orientation after a slew (in terms of the operat
star tracker functional frame as a function of time)

The files consist of a series of ASCII records describing the time and the assoc
attitude together with qualifying/quantifying information where necessary.

4.7.4.2 Structure

4.7.4.2.1 Attitude Snapshot File

4.7.4.2.1.1Attitude SnapshotBackground

The attitude snapshot file will cater for the attitude reconstitution after a slew.
attitude determination will be based on the first available map extracted from
housekeeping telemetry while the star tracker is in mapping mode.

4.7.4.2.1.2 File Characteristics

The ASF will consist of one header followed by one data record.

Both header and data record are formatted in ASCII and have the same length as
in the AHF (see Section 4.6.4.2.1.2).

Attitude information will be expressed with respect to the mean geocentric equat
reference system of Equinox J2000.0.

The expected accuracy of the snapshot attitude is 3.7 arcseconds for the Y and
of the operational star tracker.

4.7.4.2.1.3 Header Record

The header record is the first record in the file. The record structure is identical to
of the AHF header record as described in Section 4.6.4.2.1.3.

4.7.4.2.1.4 Data Record

The data record is the record number 2. The structure and contents are identical
of the AHF as described in section 4.6.4.2.1.4, with the following exceptions:

- items 5 and 6 shall be left blank for IMOC created pointings (P
RRRR9PPP) in cases where this information is non-existent, e.g. atti
determination after a reaction wheel biasing manoeuvre.

- items 4 and 8 shall be always set to zero.
Print date: 14 January 2002 5:20 pm
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