
 

a  
 

  
 
 

 
4.11-%A51 CD Mission Archive 

 

f D O C U M E N TD O C U M E N T  

document title/ titre du document 

OGSOGS--SGS ICD 4.11 SGS ICD 4.11 
MMISSION ISSION AARCHIVE AND RCHIVE AND 

DDATA ATA DDISTRIBUTION ISTRIBUTION ICDICD  

 
prepared by/préparé par Gianpiero Di Girolamo 
   
reference/réference INT-SYS-MOC-ICD-0001-OGI 
issue/édition 5 
revision/révision 1 
date of issue/date d’édition 28 August 2002 
status/état Issue 
Document type/type de 
document 

ICD 

Distribution/distribution  



 

OGS-SGS ICD 4.11 Mission Archive and Data Distribution ICD 
issue 5 revision 1 – 28 August 2002 

INT-SYS-MOC -ICD-0001-OGI 
page 2 of 30 

 

s

A P P R O V A LA P P R O V A L   

Title 
titre 

OGS-SGS ICD 4.11 Mission Archive and Data Distribution ICD  issue 
issue 

5 revision 
revision 

1 

 

author 
auteur 

Gianpiero Di Girolamo date 
date 

28 August 
2002 

 

Agreed by 
approuvé by 

MOC M.Schmidt date 
date 

 

Agreed by 
approuvé by 

OGS P.Maldari date 
date 

 

Agreed by 
approuvé by 

SGS L.Hansson date 
date 

 

Agreed by 
approuvé by 

ISOC L.Hansson date 
date 

 

Agreed by 
approuvé by 

ISDC T-L. Courvoisier date 
date 

 

C H A N G E  L O GC H A N G E  L O G   

reason for change /raison du changement issue/ issue revision/revision date/date 

Initial Draft  A0  12th Feb 1998 

It include general document improvements and 
MOC and SGS comments received by MOC within 
the 18th February. It is not officially distributed. A 
pdf copy is sent to ISDC on the 18/02/97 and will be 
used to mark up comments during the 19th February 
Teleconference.   

A0 1 18th Feb 1998 



 

OGS-SGS ICD 4.11 Mission Archive and Data Distribution ICD 
issue 5 revision 1 – 28 August 2002 

INT-SYS-MOC -ICD-0001-OGI 
page 3 of 30 

 

s
reason for change /raison du changement issue/ issue revision/revision date/date 

Modifications reflecting agreements a. b. c. d. e.  in 
A-11 (Section 5 “Mission Archive”); 
Disclosure of Actions in A-11  

additional general document improvements   

A1  16th Apr 1998 

RID 53 D.Jennings-57 

RID 54 D.Jennings-58 
RID 55 D.Jennings-59 

New agreement on disclosure of Actions in A-11 
and documented in A-14 and A-15; also addressed 
by  
RID 56 D.Jennings-60;   
RID 58 D.Jennings-62;  

RID 57 D.Jennings-61; 

 

A2  5th Jun 1998 

DCP 13 (originated from RID 60 D.Jennings-70) 
DCP 14 (originated from RID 61 D.Jennings-71) 

DCP 15 (originated from RID 64 D.Jennings-74) 

DCP 16 (originated from RID-65 D.Jennings-75) 
DCP 17 (originated from RID-73 D.Jennings-83) 

DCP 36 G.Di Girolamo 

DCP 38 G.Di Girolamo 

 

A3  30th Jun 2000 

DCP 31 RID 101 Table update 

DCP 58 RID 113 Data Frame length 

DCP 62 RID 117 editorials 

DCP 63 RID 118 Frame Length corrected 
DCP 64 RID 119 Table inconsistencies 

DCP 70 RID 59 TSF generation frquency corrected 
DCP 77  Clarification about Item Type flag 
contained into MOC TM Header 

A4  15th Jun 2000  ?? 

Inclusion of THF  5 0 3rd Jul 2002 

Title correction  5 1 28th Aug 2002 

    



 

OGS-SGS ICD 4.11 Mission Archive and Data Distribution ICD 
issue 5 revision 1 – 28 August 2002 

INT-SYS-MOC -ICD-0001-OGI 
page 4 of 30 

 

s
reason for change /raison du changement issue/ issue revision/revision date/date 

    

    

 
 

   

C H A N G E  R E C O R DC H A N G E  R E C O R D   

Issue: 5 Revision: 1 

reason for change/raison du changement page(s)/page(s) paragraph(s)/paragraph(s) 

THF included 7 
8 
10 
11 
16 
18 
21 
23 
24 
26 
27 
29 
30 
 

1.2 
1.5 
2.1 
3.3 

5.2.1.2 
6.1 

6.2.2.1 
6.3 
6.4 

7.1.1 
7.1.1.2 
7.1.4 

Appendix A 

Applicable Document list amended 8, 9 1.6 

Reference Document list amended 9 1.7 

   

 
Issue: 5 Revision: 1 

reason for change/raison du changement page(s)/page(s) paragraph(s)/paragraph(s) 

Title updated 4 
 

 



 

OGS-SGS ICD 4.11 Mission Archive and Data Distribution ICD 
issue 5 revision 1 – 28 August 2002 

INT-SYS-MOC -ICD-0001-OGI 
page 5 of 30 

 

s

TT A B L E  A B L E  OO F  F  CC O N T E N T SO N T E N T S   

1 INTRODUCTION .................................................................................................................... 7 
1.1 Purpose ...................................................................................................... 7 
1.2 Scope ......................................................................................................... 7 
1.3 Summary.................................................................................................... 8 
1.4 Amendment History .................................................................................. 8 
1.5 Change Forecast ........................................................................................ 8 
1.6 Applicable Documents. ............................................................................. 8 
1.7 Reference Documents................................................................................ 9 
1.8 Abbreviations ............................................................................................ 9 

2 OPERATIONAL ASSUMPTIONS AND CONSTRAINTS..............................................10 
2.1 Assumptions ............................................................................................ 10 
2.2 Constraints ............................................................................................... 10 

3 REQUIREMENTS.................................................................................................................11 
3.1 Functional Requirements. ........................................................................ 11 
3.2 On-line Data Delivery Requirements. ..................................................... 11 
3.3 Off- line Data Delivery Requirements. .................................................... 11 

4 INTERFACE CHARACTERISTICS...................................................................................13 
4.1 Interface Location and Medium .............................................................. 13 
4.2 Hardware Characteristics and Limitations .............................................. 13 
4.3 Data Source, Destination and Transfer Mechanism................................ 13 
4.4 Node and Device Addressing .................................................................. 13 
4.5 Relationships with other Interfaces ......................................................... 13 

5 ACCESS................................................................................................................................15 
5.1 Interface Utility Software ........................................................................ 15 
5.2 Failure Protection, Detection and Recovery Procedures ......................... 15 

5.2.1 File Naming Convention ......................................................................... 15 
5.2.1.1 Telemetry Data File naming convention........................................ 15 
5.2.1.2 Auxiliary Data Files naming convention ....................................... 16 

5.3 Storage and File Detection Requirements ............................................... 17 
5.4 Security Requirements............................................................................. 17 
5.5 Data Integrity Checks .............................................................................. 17 
5.6 Backup Requirements.............................................................................. 17 
5.7 Error Handling ......................................................................................... 18 

5.7.1 Transport/Network Layer ........................................................................ 18 
5.7.2 Application Layer .................................................................................... 18 



 

OGS-SGS ICD 4.11 Mission Archive and Data Distribution ICD 
issue 5 revision 1 – 28 August 2002 

INT-SYS-MOC -ICD-0001-OGI 
page 6 of 30 

 

s
6 DETAILED INTERFACE SPECIFICATIONS. .................................................................19 

6.1 Data Structure .......................................................................................... 19 
6.2 A diagram showing the Generation Method ........................................... 20 

6.2.1 Telemetry Data Archiving and Consolidation......................................... 20 
6.2.2 Auxiliary Data Archiving ........................................................................ 21 

6.2.2.1 Single 12 hour slot data .................................................................. 21 
6.2.2.2 Auxiliary Data covering more than a single 12 hours slot ............. 22 

6.3 Data Passed Across the Interface and their Direction............................. 23 
6.4 Size and Frequency of Transfers ............................................................. 24 
6.5 Timing and Synchronisation Requirements ............................................ 24 

7 DATA DEFINITION ..............................................................................................................26 
7.1 “Off- line” Data Definition....................................................................... 26 

7.1.1 Data Characteristics ................................................................................. 26 
7.1.1.1 Telemetry Data Format .................................................................. 26 
7.1.1.2 Auxiliary Data format .................................................................... 27 

7.1.2 Header Records ....................................................................................... 27 
7.1.3 Data Records ........................................................................................... 27 
7.1.4 Data Record Example .............................................................................. 28 

 



 

OGS-SGS ICD 4.11 Mission Archive and Data Distribution ICD 
issue 5 revision 1 - 28 August 2002 

INT-SYS-MOC -ICD-0001-OGI 
page 7 of 30 

 

 

s

1 INTRODUCTION 

1.1 Purpose 

This document  is intended to describe the interface for the hard medium 
exchange of data from the IMCS to ISDC. 

1.2 Scope 
The scope of the document covers the hard medium exchange of all data  from the IMCS to the 
ISDC, viz.; 

• Consolidated Real- time and play-back Telemetry 

• Observation Log Files 

• Timeline Summary Files 

• Telecommand History Files 

• Flight Dynamics products: 

1. Predicted Attitude  File; 

2. Attitude History File; 

3. Attitude Snapshot File; 

4. Orbit File. 

It contains the description of the format of the data sent to ISDC off- line on the Raw 
Data Media (RDM), i.e. CD-ROMs. This includes the specification of: 

The technical specification of the RDM to be used; 

1. The directory structure and file naming conventions to be used on the RDM; 

2. The configuration control, version handling and indexing of the RDMs  and each 
file on each RDM; 

3. The format of the data itself when not covered elsewhere; 
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1.3 Summary 
This document describes the interface specification applicable to the transfer by hard medium of 
all data that is nominally transferred between the IMCS and the ISDC both in real-time (on- line 
telemetry data) and in off- line (auxiliary data) which includes also the off- line telemetry after 
consolidation. 

1.4 Amendment History 
See Document Change record at start of document. 

1.5 Change Forecast 
This issue covers the inclusion of the Telecommand History File (THF) described in A-16 among 
the data to be archived.  
 
Disclosure of actions in A-11 are reflected in this version (as inherited from Issue A4) , but the 
implied issues (correlation of telemetry data and auxiliary data) have not yet been totally clarified. 
For this reason following statement is still valid: 
 
Potential evolution would affect mainly the Auxiliary Data generation method and the contents of 
the CD-ROM, but would leave unmodified all the interface aspects related to the telemetry data. 
 
However any upcoming update requiring modifications of the generation/processing of the 
Auxiliary data would not be implemented before the Mission will enter into the Routine Phase. 
 

1.6 Applicable Documents. 

A-1. INTEGRAL Project Glossary  

A-2. INTEGRAL OGS-SGS ICD INT-SYST-MOC-ICD-0001-OGI Chapter 4.1 Real-
Time Telemetry Data ICD Issue A6, 16th June 2000 

A-3. INTEGRAL OGS-SGS ICD INT-SYST-MOC-ICD-0001-OGI Chapter 4.2 
Observation Log File, Issue 6.0, 6th July 2002 

A-4. INTEGRAL OGS-SGS ICD INT-SYST-MOC-ICD-0001-OGI Chapter 4.3 
Timeline Summary File ICD Draft A0 30th January 1998 

A-5. INTEGRAL OGS-SGS ICD INT-SYST-MOC-ICD-0001-OGI Chapter 4.5 
Predicted Attitude File, Issue 1.3, 19th September 2001 

A-6. INTEGRAL OGS-SGS ICD INT-SYST-MOC-ICD-0001-OGI Chapter 4.6 
Attitude History File ICD , Issue 1.6, 10th May 2002 
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A-7. INTEGRAL OGS-SGS ICD INT-SYST-MOC-ICD-0001-OGI Chapter 4.7 

Attitude Snapshot File ICD Issue 1.4 14th January 2002 

A-8. INTEGRAL OGS-SGS ICD INT-SYST-MOC-ICD-0001-OGI Chapter 4.8       
Orbit Data File ICD Issue 1.6, 22th December  2000 

A-9. INTEGRAL OGS-SGS ICD INT-SYST-MOC-ICD-0001-OGI Appendix A IFTS 
File Transfer System ICD Issue 6.0 2nd July 2002 

A-10.Information Processing - Volume and File Structure of CD-ROM for Information 
Interchange (ISO 9660, Issue 1, April 15, 1988) 

A-11.Minutes of Integral MOC/ISDC ICD Meeting TOS-OGI-MP-DL-110 5th March 
1998 

A-12. Deleted 

A-13. Deleted 

A-14.Memo from G.Di Girolamo “Action on MOC on CD-ROM Mission Archive 
concept and Memorandum of Understanding” 18th March 1998 
ESOC/TOS/OGI/gdg/9803  

A-15.E-mail from D. Jennings “Re: OGS-SGS ICD Meeting Action” 19/03/98 12:53 

A-16.OGS-SGS ICD Appendix J Telecommand History File ICD Issue 2.0 2nd July 
2002 

1.7 Reference Documents. 

R-1. Time Code Formats (CCSDS 301.0-B-2, Blue Book, Issue 2, April 1990) 

R-2. INTEGRAL IMCS Software Requirements Document (INT-MOC-SRD-0001-
OGI, Issue A3 9th November 1998). 

R-3. INTEGRAL IMCS Architectural Design Document (INT-MOC-ADD-0101-
TOS-OGI, Issue 2.0 1st February 2002). 

1.8 Abbreviations 
All abbreviations and acronyms used in this document are explained in Applicable Document A-1. 
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2 OPERATIONAL ASSUMPTIONS AND CONSTRAINTS. 

2.1 Assumptions 

 
The medium of transfer of Hard medium telemetry and auxiliary data is currently CD-ROM. 
NOTE: Technically wise the migration to more advanced technology (example DVDs) would not 
be a major issue, but since this would enlarge the storing capacity of the hard-medium, this would 
have implication on the consolidation criteria; therefore it is preferred to consolidate the ICD on 
the still current valid baseline of CD-ROM. 
 
It is also assumed that FDS files containing data requiring processing (namely in order to 
determine the Attitude History and Attitude Snapshot) are received within one week. In other word 
this means that AHF and ASF will not contain information older than one week. Similar 
assumption applies to the Orbit Data File since the first portion of this file contains data related to 
the Orbit determined by FDS.   
 
Concerning Telecommand History Files it is assumed that the consecutive slot of THF contained in 
the CD-ROM are not consolidated.  In other words the files are produced at a predefined 
periodicity (every hour) and at the time the file is produced a snapshot of the telecommand history 
is taken. Implication of this assumption are detailed in Section 6.2.2.1. 
 

2.2 Constraints 

 
1. The maximum capacity of a CD-ROM is 650Mbytes. 

2. The CD-ROMs produced will be compliant to the ISO 9660, Interchange Level 
2, standard, see applicable document A-10. 

3. ISDC software design foresees that off- line data into hard-medium storage have 
the same structure as when on- line delivered via IFTS.D13 

4. ISDC requires telemetry and auxiliary data relevant to a certain 12 hours time 
slot are archived onto a single CD-ROM.  

5. Auxiliary data are processed by MOC in order to extract the data portion 
covering the 12 hours period of a certain CD-ROM. These applies to any file 
straddling over a period of 12 hours. D13 

6. In case an entry into an auxiliary file is straddling over a 12 hours slot, the entry 
shall be archived in both the two consecutive 12 hours slots.D13 
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3 REQUIREMENTS. 

 

3.1 Functional Requirements. 
 
As specified in applicable document R-2. 
 

3.2 On-line Data Delivery Requirements. 

 
Not applicable to this document. The interface specification for on-line data delivery between the 
IMCS and ISDC is defined in applicable document A-2. 
 

3.3 Off-line Data Delivery Requirements. 

 
The following requirements and assumptions are identified governing the formatting of data to be 
archived and delivered to ISDC. 
 

1. The data shall be delivered on a random access raw data media (RDM). 

2. Each RDM shall contain all the data processed in a time slot of 12 hours.  The 
start of the first daily slot is defined as the first data frame time stamped at 
00:00:00.00 time (midnight) inclusive or the first frame after this time, and the 
end of the day is defined as the latest frame time stamped before 12:00:00.00 
time (midday). Similarly the start of the second daily slot is defined as the first 
data frame time stamped at 12:00:00.00 time (midday) inclusive or the first frame 
after this time, and the end of the day is defined as the latest frame time stamped 
before 00:00:00.00 time (midnight). 

3. Each RDM shall contain: D17 

• All good quality VC0 and VC7 transfer frames 

• Observation Log Files 

• Timeline Summary Files 

• Telecommand History Files 

• Predicted Attitude Files 
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• Attitude History Files 

• Attitude Snapshot Files 

• Orbit Data Files 

4. Each RDM shall contain data above listed relevant to the same 12 hours slot; D17 

5. Entries related to a certain time interval (rather that to an instant time) and 
straddling across two consecutive 12 hours periods shall be included in both of 
the 12 hours periods. D36 

6. RDM shall be dimensioned such that one CD-ROM is sufficient to cover the 12 
hours slot.  

7. The data shall be delivered to ISDC RDM within 10 days of generation on-board 
the spacecraft. That is, the oldest data on each RDM shall be no more than 10 
days old. 
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4 INTERFACE CHARACTERISTICS 

4.1 Interface Location and Medium 

 
This interface deals with the off- line, hard medium, data transfer between the IMCS and ISDC. 
The IMCS is based at the ESOC in Darmstadt, Germany while the ISDC is based at the 
INTEGRAL Science Data Centre Versoix, Switzerland. The storage medium is  CD-ROMs. 
 

4.2 Hardware Characteristics and Limitations 

 
The hardware/operating system for both the IMCS (responsible for filing the data and instigating 
CD-ROM production) will be SUN Solaris 2.6. D38 

 
The CD-ROMs produced will be compliant to the ISO 9660, Interchange Level 2, standard, see 
applicable document A-10. 

It is responsibility of both MOC/ISDC to assess the fully compatibility of the hardware selected on 
both centre (respectively the CD-Writer on MOC side and the CD-Reader on ISDC side).  
 

4.3 Data Source, Destination and Transfer Mechanism 

 
Data source is the Mission Archive and Data Distribution subsystem of IMCS and data destination 
if the Offline Data Receipt component of the ISDC. Transfer mechanism is by CD-ROM. 
 

4.4 Node and Device Addressing 

 
N/A. 
 

4.5 Relationships with other Interfaces 
 
The on- line delivery of telemetry data from the IMCS to ISDC is dealt with in applicable 
document A-2. 
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The on- line delivery of Auxiliary data from IMCS to ISDC is dealt with in applicable documents 
A-3 to A-8. and A-16. 
 
The delivery of data to the IMCS Mission Archive system from IMCS subsystems is performed via 
IFTS and covered in A-9 and R-2 is not detailed here since not relevant to OGS-SGS interface 
aspects. 
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5 ACCESS 

5.1 Interface Utility Software 

 
Not applicable. 
 

5.2 Failure Protection, Detection and Recovery Procedures 

 
When inserting telemetry data records into a telemetry file in preparation for creating the CD-
ROM the IMCS will attach a sequence counter which is incremented by 1 (see details in section 7).    
No specific procedures are envisaged for the Auxiliary data File. 
 

5.2.1 FILE NAMING CONVENTION 
 
Due to the nature of the data to be handled two different naming conventions are herewith defined. 
A first one applicable for the files supposed to archive the consolidated telemetry frames. A second 
one valid for the auxiliary data. 
 

5.2.1.1 Telemetry Data File naming convention 

 
The following file naming convention will be applied to the file due to contain the telemetry frame 
as they are processed by the IMCS both during on- line acquisition and after consolidation 
performed by recalling telemetry stored at the Ground Station.  
 
The Telemetry Archive File prepared for archiving onto CD-ROM by the IMCS will be named as 
follows: 

yyyydddnnf.DAT 
 
where; 

• yyyy is the year at which the data set in the file starts at, valid values are; 

− 0001 - 9999 

• ddd is the Day Of Years, valid values are; 

− 001 - 366 



 

OGS-SGS ICD 4.11 Mission Archive and Data Distribution ICD 
issue 5 revision 1 - 28 August 2002 

INT-SYS-MOC -ICD-0001-OGI 
page 16 of 30 

 

 

s
• nn; is the indication about the data slot, permitted values; 

− 00 or 12 

 NOTE: Permitted values are only 00 or 12 as it foreseen that each CD will 
contain the data set for a 12 hour period; 

− 00:00:00 ≤ t < 12:00:00 

− 12:00:00 ≤ t < 00:00:00 

• f  is the indication about data consolidation; valid values are: 

− C  will indicate telemetry data file marked as ‘consolidated’ by MOC 
Users (see R-2 Section 6.3.8.3);  

− N will indicate telemetry data file not marked as ‘consolidated’ by 
MOC Users, that is the telemetry data file generated by IMCS when the 
time-out period defined in R-2 expires without having been marked as 
‘consolidated’ by MOC Users. 

NOTE: marking a telemetry repository file as ‘consolidated’ is a manual 
activity performed according appropriate procedures by MOC Users any 
time telemetry stored at the Ground Station will be play-back. In other 
words there is no processing to check data completeness of telemetry stored 
onto CD.   
   

It should be noted that there will be one file only per CD.  
 

5.2.1.2 Auxiliary Data Files naming convention 

 
Auxiliary data file naming is the one defined for each auxiliary file and described in Section 5 of 
the relevant applicable ICD. 
 
The applicable documentation is listed below: 
 

• Observation Log File A-3 

• Timeline Summary File A-4 

• Telecommand History Files A-16 

• Predicted Attitude File A-5 
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• Attitude History File A-6 

• Attitude Snapshot File A-7 

• Orbit Data File A-8 

 

5.3 Storage and File Detection Requirements 

 
Not applicable. 
 

5.4 Security Requirements 
 
Not applicable. 
 

5.5 Data Integrity Checks 

 
The completeness of the data set cannot be checked by means of the sequence counter for the 
telemetry data file contents since as shown in Section 6.2 the MOC sequence counter of the play-
back telemetry (recalled from the ground station) cannot be correlate with the counter of the 
telemetry frames forwarded during the real-time acquisition of telemetry data. D15 No software 
checks are foreseen to guarantee that a file is fully consolidated. Telemetry file names marked with 
‘C’ in field f of the file name are file considered as consolidated by the MOC Operators. 
 
No data integrity checks are identified at this stage for the auxiliary data. D15 
 
No other data integrity checks will be carried out by the tasks responsible for the production and 
reading CD-ROMs. Note that this does not preclude data integrity checks being carried out by 
other elements of the system, e.g. for telemetry data it is foreseen that the full set of telemetry 
validation checks applied on reception of the data at the IMCS will be reapplied on reading the 
data at the ISDC.  
 

5.6 Backup Requirements 

 
Not applicable. 
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5.7 Error Handling 
 
See section 5.2. 
 

5.7.1 TRANSPORT/NETWORK LAYER 

 
Not applicable. 
 

5.7.2 APPLICATION LAYER 
 
Not applicable. 
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6 DETAILED INTERFACE SPECIFICATIONS. 

6.1 Data Structure 

 
The data items to be archived into the INTEGRAL Mission Archive are:  
 

• Consolidated real-time and play-back Telemetry 

• Observation Log Files 

• Timeline Summary Files 

• Telecommand History Files 

• Flight Dynamics products: 

1. Predicted Attitude File; 

2. Attitude History File; 

3. Attitude Snapshot File; 

4. Orbit File. 

 
The data structures to be written to CD-ROM are of a variable nature: 
 

• Consolidated telemetry frames file is a collection of fixed length records; 

• Observation Log and Timeline Summary Files and Orbit Files are instances of 
self described files with a variable number of records. 

• Attitude Snapshot Files are fixed length files  

Detailed description of each data items is contained into A-3 to A-8 and are not repeated here. 
 
XMM approach consisting in producing a single file with different record data type each of them 
described with a data header is not considered optimal. Taking in account the additional implicit 
requirement deriving from constraints 3, 4 and 5 in section 2.2 the INTEGRAL Mission Archive is 
physically made by a collection of CD-ROM. Each CD-ROM covers 12 hours slot. On each CD-
ROM find place: 
 

• the consolidated telemetry file  
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• the relevant Auxiliary Data Files; 

all covering the same 12 hours period.  
 
Directory structure of CD-ROM is given in Appendix A. 
 

6.2 A diagram showing the Generation Method 

 
Data as extracted or received from the relevant IMCS component are stored into the hard-medium 
storage in the forms described in Section 7.1.1.1 and  7.1.1.2.  
 
It must be noted that the generation method differs according the nature of the data. Similarly to 
what required in Section 5.2.1 about naming convention, two methods are here identified. A first 
one applicable for the archiving and consolidation of the telemetry frame as these arrive to the 
Integral Mission Archive System. A second one valid for the archiving of data contained into self-
descriptive files, identified as off- line data, which can be applicable to the remaining data items to 
be archived. Off- line data generation method also differs according the nature of the file. The 
different approach are further expanded in Section  6.2.2.  
 

6.2.1 TELEMETRY DATA ARCHIVING AND CONSOLIDATION 

 
All telemetry data items to be routed from the IMCS to the ISDC (see section 6.3) below will be 
sent to a task resident on the IMCS. Nominally this will transmit these in real time to a receiver 
task resident on the ISDC. In parallel to this, irrespective of whether the real-time link is actually 
connected this data will also be written to a file. The structure of the file containing the telemetry is 
described in Chapter 7. These files will be created on a 12 hourly basis, one at 00:00:00 and 
another at 12:00:00. Data from the appropriate time range will be written to the file. Once a file has 
been closed by the writing task it will be submitted for processing by the CD-ROM Writer.  
 
An additional aspect to be taken in account is the consolidation of the telemetry acquired during 
on- line D62 and the telemetry frames played back from the ground station [see R-2 Chapter 6 
Telemetry processing]. Played back telemetry are not processed by IMCS but they are straight 
passed to the Mission Archive system which has to archive them into the CD-ROM ordered by 
Earth Reception Time. Play-back frame are inserted accordingly into the files open. By doing this 
it shall be noted that the value of the MOC sequence counter for the play-back telemetry frame will 
not be correlated with the one of frame already archived. Play-back telemetry frame will have their 
own IMCS sequence counter.  
 
In accordance to what stated in R-2 Play-back telemetry frame already received during the real-
time telemetry acquisition will not be archived; that is duplicated frames are discarded.  
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Play-back telemetry frame inserted into the mission archive will be distinguished from the real-
time frame by means of a specific value in the Item Type field of data record described in 7.1.3.  
 
However it shall be noted that the flag is set by MOC before transferring the data in RT to ISDC. 
 
This implies that frames processed and distributed by MOC in Real Time but lost during the 
transfer to ISDC, will be archived onto the CD-ROM in real-time and thus will be flagged as 01.  
 
As a conseguence of this ISDC can find into the CD ROM data flagged as delivered during the RT 
delivery (flag value 01), but actually never received at ISDC.D77 
 
The number of files needed to be left open to allow the data consolidation of telemetry data over 
the last 7 days is 14.  Files can be closed only after telemetry consolidation. 
 
Once a consolidated file has been closed by the writing task it will be submitted for processing by 
the CD-ROM Writer. On successful completed of writing the file to CD-ROM it will be deleted 
from the IMCS.  
 

6.2.2 AUXILIARY DATA ARCHIVING 

 
Generation methods of Auxiliary Files differ according the nature of the file. This because of 
constraints 3, 4 and 5 which require a full correlation of the auxiliary data and the 12 hours period 
covered by the CD-ROM.  
 
Thus two different approaches are adopted: 
 

1. A first one to be adopted for auxiliary file containing only data relevant to a 
single 12 hours period and relevant only to that specific 12 hour slot.  

2. A second one to be adopted for auxiliary data file covering more than 12 hours or 
containing data relevant to two or more contiguous slot of 12 hours.  

6.2.2.1 Single 12 hour slot data 
 
This group comprises: 
 

• Attitude Snapshot File 

• Observation Log File 

• Telecommand History Files 
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These file data are archived on first attempt to send them to the ISDC (via IFTS).  They will be 
time stamped based on the time of the first transfer attempt. For both files naming convention will 
be the one given in A-3 and A-7. Both files will be archived leaving their structure unchanged.  
Each time IMCS will receive from FDS an Attitude Snapshot File containing the attitude of the 
spacecraft at the time T0, it will forward the file to ISDC over the real-time communication link 
via IFTS and subsequently will archive the Attitude Snapshot File into the CD-ROM   covering the  
time T0.   
 
NOTE:  this is possible providing that Attitude Snapshot Files are and received by IMCS before 
the consolidation time expires. If for any reason IMCS will receive Attitude Snapshot File relevant 
to a certain time T0 when the CD-ROM comprising time T0 has been already generated, the 
Attitude Snapshot File will be archived in the first possible subsequent CD-ROM.   
 
Observation Log Files are generated each hour by the IMCS system, thus  CD-ROM will contain 
12 consecutive instances of Observation Log Files. D62 

 
Similar approach applies to the telecommand History Log Files which are generated each hour by 
the IMCS system, thus  CD-ROM will contain 12 consecutive slots of Telecommand History Files 
(one per hour). 
   
It is important to note the implication of the assumption done in Section 2.1:  

• THF are not consolidated.  
 
THF files are produced at a predefined periodicity (every hour) and at the time the file is produced 
a snapshot of the telecommand history is taken.  
 
There might be telecommands whoce versification cycle is still open: 
 

• Telecommands released close to the closing time of the THF slot 
• Time-Tagged command still outstanding onto the On-Board TT Queue  

 
This implies that the verification status for such commands will be a ‘snapshot’ of the verification 
status at a certain time (namely the time when the THF is closed). 
 
The content of any closed THF will not be further processed in order to consolidate the status of 
those telecommands which had previously not closed their verification cycle. 
  

6.2.2.2 Auxiliary Data covering more than a single 12 hours slot 
 
This group comprises: 
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• Timeline Summary Files 

• Predicted Attitude File 

• Attitude History File 

• Orbit File 

 
All the file above require extra processing on IMCS in order to extract out of them the portion of 
data relevant to the more than one contiguous 12 hours slot.   
 
The file structure will however remain unchanged and only header modification (required for FDS 
products) are needed.     
 
For  example in case of Attitude History File (see A-6) only the “Start time of interval covered by 
this file”, “End time of interval covered by this file”  and the “Number of record of this file” value  
would be changed leaving unchanged the remaining fields (Time of generation of this file, 
Revolution number, AHF version number, AHF SW version number, Space reserved for 
comments).   
 
NOTE:  in case the assumptions made on delivery of AHF, ASF and Orbit Data from FDS (see 
Section 2.1) are not meet it cannot be guaranteed that  those products will be archived into the 
relevant CD-ROM. In case for any reason IMCS will receive FDS products containing data 
portions  related to time slots for which the relevant CD-ROM has already been produced, IMCS 
will extract only the data portion for which the relevant repository file are still open, whilst the it is 
currently TBD how to process the remaining data portion.  
 

6.3 Data Passed Across the Interface and their Direction 

 
This ICD deals solely with off- line data passed from the IMCS to the ISDC. The following items 
are transferred: 
 

• Consolidated Real- time and play-back Telemetry 

• Observation Log Files 

• Timeline Summary Files 

• Telecommand History Files 

• Flight Dynamics products: 
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1. Predicted Attitude File; 

2. Attitude History File; 

3. Attitude Snapshot File; 

4. Orbit File. 

6.4 Size and Frequency of Transfers 
 
As noted previously 2 CDs per day will be produced. It is estimated based on the expected 
frequency of each of the data items in the table below that each CD will contain a maximum of 650 
Mbytes of data. 
 
Item Size in Bytes (Estimated Average) Frequency  

TM Frame 921 D63 9 Frame per seconds 

Timeline Summary File 1.5 Mbytes D31 1 per revolution in the 
nominal case D31, D63 

max 3 per revolution D70 

Telecommand History Files 100Kbytes 1 per Hour 

 Observation Log File 70 Kbytes D16, D64 1 per Hour 

Predicted Attitude File 400Kbytes  1 every revolution D16 

Attitude History File 20 Mbytes (worst case) 1 every revolution D16 

Attitude Snapshot File 1 Kbyte 1 every pointing  (ca. 20 
minutes) D16 

Orbit Data File ~ 2 Mbytes D63  1 per week D16 

   

NOTE 1; The size of the various data items includes the 9 bytes D58 IMCS link header (see section 
7). 

NOTE 2; The frequency for telemetry (and hence time calibration data) applies only to those times 
during which the IMCS is receiving telemetry.  
 
NOTE 3; the figures in the above table are still TBC as concerning TSF and OLF; figures related 
to Orbit Data File are TBD by MOC/FDS. 
 

6.5 Timing and Synchronisation Requirements 
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CDs are produced on a 12 hourly cycle as described in section 6.2 above. Due to the consolidation 
requirements for the telemetry is proposed to group the CD production in slot covering the last 7 
days, thus keeping 14 open. 
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7 DATA DEFINITION 

7.1 “Off-line” Data Definition 

 
The following section outline the data definition applicable  to off- line, hard medium, data 
transferred from the IMCS to the ISDC. 
 

7.1.1 DATA CHARACTERISTICS 
 
Data items archived into the Mission Archive and distributed to ISDC onto RDMs are also 
transferred electronically to ISDC. Data description contained into the relevant ICD is here fully 
applicable and therefore it is not repeated. The list of applicable documents is : 
  

• Consolidated Real- time and play-back Telemetry A-2 

• Observation Logs Files A-3 

• Timeline Summary Files A-4 

• Telecommand History Files A-16 

• Flight Dynamics products: 

1. Predicted Attitude File A-5 

2. Attitude History File A-6 

3. Attitude Snapshot File A-7 

4. Orbit Data File A-8 

7.1.1.1 Telemetry Data Format 

 
As concerning the Consolidated Telemetry Data the general characteristics of the data transferred 
by means of hard medium from IMCS to the ISDC are: 
 

1. Fixed record length. 

2. IMCS link header prefix fields have the standard UNIX D38 byte order. 
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3. Byte order of the data item part of the record is dependent on the source of origin. 

4. Minimum length of any one data record (including the IMCS link header prefix) is 9 
bytes. 

The file used to write the telemetry frame data on the IMCS Mission Archive will have the 
following characteristics: 
 

1. Unformatted. 

2. Sequential. 

3. Fixed  length records of 921 D64 bytes. 

In the following tables bit 0 is the least significant and bit 7 most significant. 
 

7.1.1.2 Auxiliary Data format 

 
Auxiliary data format is ASCII where each record is terminated by ‘new line’ character.  
Characteristics of each file are described in documents A-3 to A-8. and A-16. 
 

7.1.2 HEADER RECORDS 

 
Not Applicable. 
 

7.1.3 DATA RECORDS 
 
The following is a description of the data record used in the transfer via hard-medium of data from 
the IMCS to the ISDC; 
 

Description of Data Record. 

Start 
Byte 

Start 
Bit 

End 
Byte 

End 
Bit 

Field 
Type 

Description 

0 0 1 7 Unsigned 16 
bit Integer 

Used to specify the total length of the data 
record (i.e. the length of the IMCS link 
header prefix plus the length of the 
contained data item).  

Defaulted to 92110 
D64 
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Start 
Byte 

Start 
Bit 

End 
Byte 

End 
Bit 

Field 
Type 

Description 

2 0 5 7 Unsigned 32 
bit Integer 

IMCS sequence counter, incremented by 1 
for every data item transmitted from IMCS 
to ISDC. This value should be preserved 
across IMCS system restarts. Permitted 
values are 

016 – FFFFFFFF16 

On reaching the value FFFFFFFF16 the 
counter will “wrap” back to 016 

NOTE: This IMCS sequence counter in the 
telemetry repository file of the CD-ROM is 
not managed in order to correlate the counter 
of the real-time telemetry frame and the 
play-back telemetry frames. The latter will 
have their own counter .    

6 0 6 7 Unsigned 8 
bit Integer 

Item type, used to specify the type of data 
item contained in the record. Default values; 

0116 real-time Telemetry Frames  

FF16  play-back Telemetry Frames 

 

7 0 7 7 - Reserved for future use. 

8 0 919 7 Byte string. Data item of length 912 bytes. For a full 
description of the fields in each data item the 
following applicable documents should be 
consulted; 

A-3. Telemetry Frames 

A-4. NCTRS Header OGS-SGS ICD 
Appendix E   

.   

 
NOTE: The Item Type flag is set by MOC before transferring the data in RT to ISDC. This implies 
that frames processed and distributed by MOC in Real Time but lost during the transfer to ISDC, 
will be archived onto the CD-ROM in real-time and thus will be flagged as 01. As a conseguence 
of this ISDC can find into the CD ROM data flagged as delivered during the RT delivery (flag 
value 01), but actually never received at ISDC.D77 

 

7.1.4 DATA RECORD EXAMPLE 

 
The following indicates the values that would be contained in a data record comprising of 
telemetry frame data item (this implies a length of 92110 D64 bytes since all INTEGRAL telemetry 
frames received from the NCTRS are of length 91210, viz. a transfer frame of 892 bytes + an 
NCTRS header of 20 bytes), with an IMCS sequence count of ABCD16. It should be noted that 
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only the contents of the IMCS link header are presented and that no values are given for byte 8 D64 
as this is currently unused. All values are in hexadecimal. 
 
 

TM Data example D58 

 Most Significant Byte Least Significant Byte 

Byte 921 .................... 9 8 7 6 5 4 3  2 1 0 

Value   01 0000ABCD 0399 0 

   01 0000ABCE 0399 0 

   01 0000ABCF 0399 0 

   FF 00000001 0399 0 

   FF 00000002 0399 0 

   FF 00000003 0399 0 

   01 0000ABD0 0399 0 

   01 0000ABD1 0399 0 

   01 0000ABD2 0399 0 

   01 0000ABD3 0399 0 

 
 
Example of Auxiliary data files are contained into the relevant chapters and are therefore not 
repeated here. 
 
The list of applicable documents is   
 

• Consolidated Real- time and play-back Telemetry A-2 

• Observation Logs Files A-3 

• Timeline Summary Files A-4 

• Telecommand History Files A-16 

• Flight Dynamics products: 

1 Predicted Attitude File A-5 

2 Attitude History File A-6 

3 Attitude Snapshot File A-7 

4 Orbit Data File A-8 
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APPENDIX A   CD-ROM ARCHIVE DIRECTORY STRUCTURE 
 
 

ROOT 
 

 
 
   
 

TM       OLF TSF     THF      PAF       AHF ASF       ORB 
 

 


