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{ TE"GLOSSARY OF TERMS" }GLOSSARY OF TERMS

”

ACC Attiade Control Computer

APID Application Identifier

CDMU On-Board Central Data Management Unit
CRP Contingency Recovery Procedure
DEVLAN Development LAN

ESA European Space Agency

ESOC European Space Operations Centre

FCP Flight Control Procedure

FOP Flight Operations Plan

FTP File Transfer Protocol

IFTS Integral File Transfer System

IASW Instrument Application Software

ICD Interface Control Document

IFOP Instrument Flight Operations Plan

IMCS INTEGRAL Main Control System .
INT, INTernational Gamma Ray Astrophysics Laboratory
INTEGRAL

10BS Instrument On Board Software

Kw Kilo Word ( 1 KW = 1024 x 16 bits)
LAN Local Area Network

MB Mega Byte

MID Memory Identifier

MOC Mission Operations Centre

MOCSIM MOC Simulator

MSSW CDMU Mission Specific Software
OBDH On Board Data Handling System

OBSM On-Board Software Maintenance (as belonging to MOC)

European Space
Agency

Agence spatiale
européanne

ESOC

Robert-Bosch-8rrasse G, 64293 Larmst adr,
Germany
Tel. {49} 6151/30-0 - Fax (43} 6151/90 455




il
cnes

INTEGRAL G
SPECTROMETER

CENTRZ NATIENAL JETUDES *PATIN.Zh

SPI-MU-0-1062V 3-CNES
Issue :5

Revision : 1

Date . 25/06/02
Page No. : ANX21-9

Doc. Title: INTEGRAL OBSMS-SGS ICD

Doc. Ref: INT-MOC-ICD-0003RENVFUSIONF ORMAT
Date: 22 Octobar 2001RENVFUSIONFORMAT

1RENVFUSIONFO

RMAT
4
vii

OBSMS On-Board Software Maintenance System (as belonging to
Platform OBS Maintenance)
OBSW On Board Software
OPSLAN Operational LAN
PI Principal Investigator
RAM Random Access Memory
ROM Read Only Memory
SASW CDMU Standard Application Sofiware
SDE Software Development Environment
SME Software Maintenance Environment (of OBSMS)
SPR Software Problem Report
STR Star Tracker Subsystem
SVF Software Vatidation Facility (of OBSMS)
Sw Software
TBC To Be Confirmed
TBD To Be Defined
TBW To Be Written
TC Tele-Command
TID Task Identifier
TLD TLD Ada Development System
™ TeleMetry
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1 INTRODUCTION .
TETE Background ’

The instrument OBSW images are maintained by the Instrument teams at Pl site. They provide
validated OBSW images to 1SOC, that acts as the UF between MOC and Instrument Teams The
images are provided unmodified to MOC.

L2 TE Scope

This ICD defines the data interface between the MOC and ISOC concerning the transfer of
Intrument OBS W images and tables. k js applicable to all misgion phases when data are provided io
MOC,

This ICD is in line with the I/F between OBSMS and IMCS [RD-4] to allow a straightforward
transfer of data to the IMCS that will convert the images into uplinkable telecommands.

1.3 TE Overview

‘ Chapter 1, Introduction,
: Chapter 2, Interface Characteristics,
Chapter 3, Data Access, defines the general interface method.

Chapter 4, Data Description, defines the type of files transferred across the interface.
Chapter 5, Data Definitions, defines the contents and the format of the files.
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1.4 Reference and Applicable documents TE

1.4.1 Applicable DocumentsTE

AD-1

AD-2

AD-3

Deleted.
Deleted.
Deleted.

1.4.2 Reference DocumentsTE

RD-1

RD-2
RD-3

INTEGRAL File Transfer System (IFTS) ICD, OGS-8GS-ICD Appendix A, Issue A6, 05
June-2001

INTEGRAL Packet Structure Definition, INT -RP-AI-0030, Issue 5, July 1997.
CLUSTER Command Request ICD (CRID), CL-ESC-ID-0003, Issue 2.2, July 95.
INTEGRAL QBSMS - MOC ICD, INT-MOC-ICD-0010-OF, Issue 1.1, 13-August-2001.
Definition of OBDH TM & TC Packets, XM-IC-DOR-6003, Issue 2.1, September 1996.
Deleted

Deleted

INT MOC OBSM Concept Document, INT-SYS-MIS-TN-0003-TOS/QGI Issue 1.2
November 98
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TE Overall assumptions and constraints

i 1.5.1 ResponsibilitiesTE

¢ MOC-IMCS is responsible of generating the needed TC sequences for uploading the OBSW.,

a dump image.

The IMCS is as well responsible to obtain the related TM from the Dump Packets and maintain

i * MOC-IMCS is responsible of generating the needed OBSW patches for up-link (via TC) as

result from Image comparison.

» Pl is responsible of updating the IOBS and verifying its cotrectness before generating an
instrument image to be transferred to ISOC and from there to MOC. It has to be noted that the
procedural information will be extracted from the IFOP or/and provided in the images as
comment records. When relevant, PI's are responsible as well of the generation of the

Instrument Tables and verify their correctness and completeness.

» ISOC will transfer data between PI’s and MOC,

1.5.2 Operational TC/TM TEConsiderations

It has to be taken into account that the DPE SW is loaded via a CDMU command. A TC(6,1) with
CDMU APID (129} and an specific MID for the Instrument is used. In this case the CDMU access
the DPE directly from the OBDH Bus (DMA). This is handled through the Low Level Protocol of

the OBDH. All this applies as well to the IBIS context tables, to be load into the IBIS DPE.

‘ In the case of a dump, there will be dedicated TC(6,2) to request dumps from the DPEs, although

the Low Level Protocol persists, to be used in the case of contingency.

The patch and dump of the instrument peripherals or subassemblies, where applicable, will be

handled through dedicated commands specific to each instrument.

+

The TC generation for OBSW Image and Table load is out of the scope of this document. The
Instrument Image file data contents do not reflect this operational consideration, although some
operational aspects can be address in the header and comments section. The IMCS OBSM will take

this aspect into consideration at TC' generation time.

1.5.3 AssumptionsTE

* The IMCS will keep under configuration control at least the last three versions of each OBSW

images (for each Instrument processor and memory unit).
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The PI will keep under configuration control all the versions of each 10BS (for each processor
and memory unif), including any related documentation, test data, tools and code.

The OBSMS will keep under configuration control alt the ima.ge?imported from PI for each
instrument and memory area.

Instrument Memory images are understood as:
- the ones generated by the PL.
Memory images shall be transferred as Full Images (they cannot be split).

A Full Image is understood as the one containing the data words to be stored in a APID+MID
memory, being self standing, i.e. with all the refevant code, data and constants for that Device. It
may contain gaps.

1t may exist gaps in the word addresses between two consecutive records of an Image File.
The number of words per record is variable and the address of the first word from one record is

not compulsory equal to the address of the last word in the previous record plus cne. The gap
can be of any number of words.

No partial Patch files will be exchanged from PI. In case of patches those are included in a full
Image file.

There may be a previous transfer of CSSW source code from MOC to the ISOC {to be
transferred to the PI's) in case of CSSW modification within the DPE. The PI's will recompile
the CSSW and LASW together to form the new SW images. This CSSW transfer from MOC to
ISOC is not an image transfer, and therefore out of the scope of this document. Further
description can be found in [RD-8].

As file transfer mechanism it will be used the IFTS as defined in RD-1 (providing it is installed
free of charge in the OBSMS machine).

A special case of this ICD is that of the IBIS Context Tables. They will be considered as
Images, and therefore as such will be transferred and handled. It must be noted that all
the above applies to them, with the exception that within the Tables no gaps are allowed,
Also, the APID+MID approach will be used in the naming convention and file header, as if
the Table where the image for a virtual memory within the DPE,
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2 INTERFACE CHARACTERISTICSTE

-

2.1 Data Source, Destination and Transfer MechanismTE.

The data source will be ISOC.

The data destinatior: will be the OBSMS machine sitting in the MOC.

|
‘ The connection will be via ESACOM and ISDS crossing the ESOC Bastion Host and on to the
‘ OPSLAN to which the OBSMS is conmected

2.2 Interface Protocol TE

The only product to be transferred are files. The transfer mechanism will be configured to use IFTS
protocol for file transfer.

TE
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3 ACCESSTE

31 Interface Utility SoftwareTE

In principle, the tool to be used is any covering FTP.

3.2 Failure Protection, Detection and Recovery ProceduresTE

The naming convention reflected below for the files provides version control, to avoid duplicates of
the files and to verify a proper number order. Within the file header, a Checksum mechanism will
be provided to verify that the contents match with the intended file.

3.3 File Naming ConventionTE

Image files will be named as follows:

FFFFhP_NNN_AAAA_N[MM]\d'.M_X_D_RRR_SSS_Y.lNT
Where:
FFFF is the file type identifier, values can be:
IIMG  when containing an Instrument Emage (for S/C images the field will be SIMG)
P it indicates if it refers to a Prime or Redundant unit ("unit" refers to the on-board processor or
memory unit), values can he:
P =Prime
R = Redundant
B = Both (in case of loading sofiware in Prime and Redundant)

The prime or redundant target is also determined by the MID in the case of DPE Images for
SP1, IBIS and JEM-X, so a consistency must be kept among those fields.

NNN is a text string to describe the target Memory Device. The following table gives the relevant
values.

ACC ACC

CDM ChMU

STR STR

IBI IBIS DPE
PIC IBIS PICSIT

Eurcpean Space
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VET | IBIS VETO

I5G iBIS ISGRI /!

HEP IBIS HEPI (only Context Table)

ECT IBIS HEPI (only Energy Correction
Table)

CLT IBIS HEPI (only Charge Less Table)

MCE IBIS ISGRI-MCE

SPI SPI DPE

SED SPI DFEE

ACS SPI ACS

PSD SPI PSD

JM1 JEMX-1 DPE

JM2 JEMX-2 DPE

J1D JEMX-1 DFEE

Jz2D JEMX-2 DFEE

OMC OMC DPE

Note: Some Tables will be determined by the X Full image/contex table field described further
below.

AAAA is the Application I expressed in decimal. The values that identify the Application ID can
be found in section 5.1.1.

MMMMM is the Memory ID expressed in decimal. The values that identify the Memory ID as can
be found in section 5.1.1.

This is a field to identify the target memory, not always related to the MID concept as
expressed in [RD-2].

X is the full image/context table indicator. It is specified as follows:

“F” = Full image
“T"= Context Table

This field is included to allow this ICD fo be used also Jor Table ransfer, as is the case of
IBIS.

D identifies the development phase on which the image software stands, values are:

X = Development Phase.
A = Alpha Test Phase.

B = Beta Test Phase.

V = Operational Release.

RRR is the Release Level, it is made of three characters representing numbers
from 000 to 999 (left padded with 0's).
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S8S is the Sub-release Level, itis made of three characters representing numbers
from 000 to 999 (left padded with 0's).

v

Y is the Internal Release Level, it is made of one character representing numbers
from0to 9.

INT is the common file extension (always "INT").

NOTES:

- In all alphabetic fields only uppercase characters are nsed.

- The ficlds D_RRR_S8S Y are obtained from the configuration management tools used on the
P1SDE, and corresponds to the version of the file (TBC) in order to keep a cross check.

- The fields will be separated by underscore characters “".
TE

34 Security RequirementsTE

The environment on the operational LANs for ISOC and MOC are protected from external users by
Firewalls which prohibit remate login and only allows a limited set of communication protocols.
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4 DATA DESCRIPTION TE

4.1 File StructureTE

All files passed across the interface are standard ASCII text files with a maximum record length of
80 characters, and variable length records.

The record terminator, which may be the 81st character of a record, is the ASCH line feed character
(decimal 10).

The file organisation will be SEQUENTIAL.

4.2 Files Passed Across the Interface and their TEDirection

This is the list of entities exchanging OBSW files for INTEGRAL, and the direction of the
exchange.

Image Source | File Source Node Destination Nodes
Description Name
OBSW Image generated | IIMG PI ISOC
from PI SDE.
OBSW Image received by | IIMG ISOC OBSMS
ISOC.
OBSW Image received by IMG OBSMS IMCS
OBSMS
4.3 Size and Synchronisation TE

The maximum size for instrument on-board software can in principle be up to 1 Mbytes (case of
DPE). However, since the actual images should be much smaller we can consider the file size to be
in the order of 1 MB, including the expansion due to file formatting,

As On-Board Software Maintenance related operations will be required at irregular intervals and at
non predictable time, the generation method of the interface data is not relevant. The transfer
frequency is occasional. Due to that, there is no need for specific synchronisation.
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Agency
Agence spatiale
eurcpéenne ESOC
Robert-Bosch-3trasse 5, 64293 Darmstadt,
Germany
Tel. {4%) B6151/90-0 - Fax {49) 6151/90 49%




il
cnes

CENTRZ NATIENAL JETUDES *PATIN.Zh

INTEGRAL

SPECTROMETER

SPI-MU-0-1062V3-CNES

W

Issue :5
Revision : 1
Date 25/06/02

Page No. ANX21-20

i Dec. Titls:  INTEGRAL OBSMS-SGS ICD Issue:  1RENVFUSIONFO
: RMAT
: Doc. Rt INT-MOC-ICD-0003RENVFUSIONFORMAT Rev.: 4
, Date: 22 October 2001RENVFUSIONFORMAT Page: 10
|

I

|

! B DATA DEFINITION TE

An image file will contain cne on-board software i
patch is to be generated then it will be included in i

The Header information will be structured as a
the following table. Bach record is shown in o

5.1

5.1.1

The OBSW Image files will be exchang
first type is the Header containing
the actual OBSW Image data.

OBSW Image FileTE

OBSW Image Header Record TE

mage. No patches will be exchanged, in case a
ts corresponding full image file.

ed using a file that contains two types of information. The
general information about the OBSW Image; the second type is

set of records, being each one of them one entry in

ne line. After each record, there will be an End of
Record character. The Header section is of a variable length,

depending on the comments included.

The first 9 records (i.e. from APID to Checksum) must always be present.

European Space
Agency
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européenne

Application ID of the
DPE for the instrament.

ESOC

Rebert-Bosch-Strasse

Sy

Germany
1421 6151/30-0 - Fax (49} &151/90 495

Tel.

the values will follow the assigned APID as
described in INT-RP-AI-0030 [RD-2):

For the transfer of peripherals images:

DPESPINom  =1025

DPE SPI Red =1153

DPEIBIS Nom = 1281
DPEIBIS Red = 1409
DPE JEM-X 1 = 1537
DPE JEM-X 2 = 1665
DPE OMC = 1793

For the transfer of DPE images:
CbMU =0129

Pour characters representing decimal 4
digits numbers.

64293
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European Space

Agence spatiale

Agency

ESOC

Robert-Bozch-Strasse
Germany

européenne

Memory Identifier

Sy

64293

in TM/TC documentation

For the transfer of peripherals images:

ACC

ACC Checked Mem Wr 04096
ACC Low Level P&D 00001
ACC Unchecked Mem Wr. 02560
STR

STR P&D 18432
CDMU

CDM P&D 00000
OoMC

ODPE Low Level P&D 00008
SPI

SDPEI Low Level P&D 00002
SDPE2 Low Level P&D 00003
SVCU12P&D (ACS) 00003
SPSDA/B P&D (PSD) 00004
SDFEEL/2 P&D (DFEE) 06005
IBIS

IDPE1 Low Level P&D 00004
IDPE2 Low Leve! P&D 00005

IBIS MCEOOA/B Dump (ISGRI) 49951
1BIS MCEO1A/B Dump (ISGRI) 49933
IBIS MCE02A/B Dump (ISGRD) 50015
IBIS MCEO3A/B Dump (ISGRD) 50047
IBIS MCEO4A/B Dump (ISGRI} 50079
IBIS MCEOSA/B Dump (ISGRI) 50111
IBIS MCEO6A/B Dump (ISGRI) 50143
IBIS MCEO7A/B Dymp (ISGRT) 50175
IBIS VECU1/2 P&D (VETO) 49856
IBIS PEB1/2 Code P&D (PICSIT) 49527
IBIS PEB1/2 Data P&D (PICSIT) 49520

Darmstadt,

Tel. (43} 8151/90-0 - Faz (49) 6151/90 495

the values will follow the MID as described
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JEM-X
i JDPE] Low Levet P&D 00006
1 JDPE2 Low Level P&D 00007
IDFEE1/2 P&D 00255
1 Five characters representing decimal digits,
leRt padded with 0's.
Image/Table 1 Image/Table identifier | ValuesForT.
Identifier: [ F = full image.
___________________________________ T=ComtextTable ____________
Full Release 18 Full Release name, | This is to trace the version number of the
Name: inchiding version | on-board software image as it was
RRRRRRRRRRR control (it refers to the | generated in the PI and put under
RRRRRRR name that is used in the | configuration control.

i PI SDE for having the
: SW  rclease  under
configuration control). Maximum length are 18 Characters, less
For instance if it [ can be used. The purpose of this field is to
comains a Dump file [ keep a cross configuration control,

then it refers to the
version mumber
expressed in this same
field for the loaded
image as it was
i generated from PI. This
| will allow the memory
1 load and dump being

_____________________ tmeedtoeachother. | . _____
Start Address: ] Start Address (8 digits | It is the on-board memory address where to
AAAAAAAA in Hex, 32 bits) load the image. It is the absolute address. It -
should be the same always for the same
MHemory ares.
S RN FU R | Hex mumber padded with leading 0's. __ _
} Data Word 1 Data word lemgth in | It provides the length of the data words in
| Length: L Bytes bytes. Possible values are:
1= 8§ bit word,
___________________________________ Zelebitwod
European Space
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! Number of 6 Total number of ensuing | Number of words the image data contains
| words: data words in Hex. (8 or 16 bit).
E WWWWWW e | Hexadecimal,_padded with leading s _
1
i Generation 20 Date and time of file | Date and time with format:
Time: creation. ¥yyy-mm-dd Thh:mm:ssZ
DDDDDDDDDD
DDDDDDDDDD
Checksum: 4 16 bit Checksum The CRC of alt the Data contained within
XXXX the Image Data Records, as specified in
: ' Annex 3 of [RD-2).
[ R L R TP F ) B At it
: MCCC...C 0to 8O Comments Free text comments, first two characters
have to be “/*". Mere than one line is
' allowed, containing at most 80 characters
{including the heading /* characters).

Notes:

- Each record ends with a line feed character.

- The comments fields are in a separated line from the preceding Jields, each line with a
maximum length of 80 character, where the first two characters are always "/,

- Hexadecimal fields are character case insensitive.

- 1t must be noted that the IMCS cannot use directly the APID/MID combination to build the
relevant TCs, since some of the MIDs here used are fictitious (i.e., not reflected as such in the
documentation). This is done to support the concept of the virtual Table memories within the DPE.

- The 16 bits CRC is calculated only over the data within the Data Records, i.e., the Memory
Address and Number of Data Words as described in section 5.1.2 are not taken into aecount. ¥t is

provided to give a confidence on the data contents, although integrity of the file is guaranteed by
the transfer protocol.

European Space
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5.1.2 OBSW Image Data Record StructureTE

The Image data records will be of variable length as a record can have any number of words in a

range between 1 and 15. Bach word corresponding to a group of hexadecimal digits, the word
length is specified in the header.

It has to be taken into account that it may exist gaps in the word addresses between two
consecutive records. The number of words per record is variable and the address of the first word
from one record is not compulsory equal to the address of the last word in the previous record plus
one. The gap can be of any number of words. Words in a record are consecutive (no gaps).

The image data records are sorted by address (from lower to higher).

The Image data information will follow the structure:

aaanaaaandddddddddddddddddddd. .....dddd

Memory Address Address expressed in Hex.
It is the address of the first word in
the data field.

n 1 Number of data words | Each word is made of a group of

ASCO  characters  representing
Hexadecimal digits.

The number of words is expressed in
Hexadecimal (1-F).

dd 2/4 Image data word in|The image data is expressed in
or Hex. Hexadecimal numbers in groups of
dddd hexadecimal digits, length of the

word is defined by the Word Length
field in the header. Each record ends
with a line feed character.

Maximum number of words per
record depends on the word length
and on the Number of data words n
(up to 15), and will not exceed the
80 character constraint per record.
Records are of variable length.

NOTE: This is a generalisation of the TLD LDM format Jor 1750 pracessors, obtained by:
. removing the TLD prefix (/M)

Eutropean Space
Agency
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. removing the line checksum
. expressing the address on 8 Hex characters, hence for 1750 processors the first 3

characters will always be 0 y

This generic format has been introduced to cope with other Jormats from other processors
on-board INTEGRAL (instruments) in a unified way on IMCS, also when those processors
are programmed with non-TLD compilers or are 8-bit ones.

| European Space

Agency

! Agence spatiale

: européenne ESOC
Robert-Bosch-Strasse 5, 64293 Darmstadr,
Germany
Tel. (49} 6151/90-0D — Fax (49} §151/90 495
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Example of an OBSW Image file with all needed information.
Name : IMG_P_IM1_1537_00255_F_V _012_003_LINT

Data contents:

APID: 1537\n

MID: 00255\n

Image/Table Identifier: F\n

Full Release Name: V0120031 \n

Start Address: 00000000\n

Data Word Length: 2\n

Number of words: 00BE4F\n

Generation Time: 1997-10-16T15:37:44Z\n
Checksum: DEAD \n

/*This file contains an IOBY Image generated in the S0C\n
T n T An

/* Memory allocation for JEMX-1\n

/* The Checksum ( DEAD) included is ficti tious \n

/* comments \n

% RO XN RN LI KR KL KKK KKK RK AKX KA AKX KA KAAKAXKIE N
B o o e e e e e e e o e e T L ———— XXKOHRKAAXKRRX\ D
/* .. \n

f* .A\n

J e T e e e T T ———
0000000070001801000720075006E00740063\n
0000000770DSDDOSSOG5F006500720072006F\n
0000000ET00720000000D004D0049004C005F\n
000000157005300540044005F003100370035\n
0000001C200300041\n
000000207007300740061007400750073005F\n
0000002770DGSDO?ZDDTZOOSFDOTZOODOUOOU\n
0000002E70064006100740061005F00650072\n
0000003570072006 F0072000000000065006E\n
0000003070064 005F006500720072006 FOB724n
000000437000000640065007500690D630065\n
DDODDAAA7005?00650072G072006F00720000\n

KX KX KKEXAAXAXH XX \

etc.
Note: the \n’ represents the end of record character

Also note that the Checksum used is a fictitious one, since this is Just an example. See 5.1.1 for
Surther details.

Note that the last shown record reflects a gap within the Jile (i.e, the address is not 00000044, as
should be for the data fo be written in consecutive positions, but instead is O0000AAA).
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APPENDIX A IBIS TABLES HANDLING

The IBIS Context Tables will be considered by MOC as complete Software Memory Images to be
received from ISOC.

This way of handling implies:

The Table Image must be full; i.e. it is not aliowed to transfer parts of a table (The reason being
the Configuration Control).

The Table memory position must be fixed along the different versions of the DPE SW image.
The Table will be considered as a virtual memory within the DPE memory. This means that the
image for the DPE must not include the Tables .

The operational approach for the uplink of the Table will be the same way as for any other
memory image. This means that only the differences with the current On Board version will be
uplinked, thus saving time in the process. Nevertheless, it is still possible to perform a full
uplink if needed.

The Tables are understood as complete, not having gaps in between.

The Table Image name will be as follows:

[IMG_P_IBI_0129 00004_T_D RRR_SSS_Y.INT

Being the Bold fields fixed, and the rest compliant with this ICD. It must be noted that the AFID

; for the Tables will always be “0129”, since the uplink will be done to the IBIS DPE through the
Low Level Protocol. As a convention, the MID for the Tables will start with a “1* in the first

position. Also, the Full Image/Table Identifier will be set to “T”.

For the file header, the following applies:

APID: 0129
MID: 00004
Image/Table Identifier: T

Start Address: Always fixed for every Table !
Word Length: 2
Number of words: dlways fixed for every Table

The Comments in the Header may include any special information relevant to the Table or its
contents.

Eurcpean Space
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An example of Table could be:

Name : [IMG_P_PIC_0129_10064_T_V_010_004_I.INT

Data contents:

APID: 0129\n

MID: 10064\n

Image/Table Identifier: T\n

Full Release Name: V0100041 \n

Start Address: 0002B00C\R

Data Word Length: 2\n

Number of words: 0000l40\n

Generation Time: 2000/10/16T15:37:442Z\n

Checkaum: DEAD \n

/*This file contains a Context Table Image generated by PIa\n

/* Memory allsocation for IBIS Prime\n

/* commenta \n

/* The Checkeum is fictitious \n

/* There are 320 words (i.e. 4 characters per word) . \IL

/* There are 22 records (21 records of 15 words each + 1 record of § words)\n
/* This Table is the PICSIT Context Table in a fictitious example\n

/* .An

£ YN KK XK K K KK K XK O KK X XK X X M 300K KK KKK KKK IO I KXAXKRAXKAARNKK\TL
DDUZBOOOFDDODDOGIOOOZOOOS000400050005000700030009BODAUDOBOOOCDDODOODE\H
D002BOOF FOOSDOOES005F006500720072006F DO6DDOESO05SFO0E500720072006F0056\n
0002BO1EFDO720000000D004D0049004C00SF 00720000000[)00-!]}0049004CODEFSTEF\n

0C02B12CFDF6DG065005F006500720072006 FOC06D0065005F006500720072006F0056\n
i 0GO2B13B 58675R430FB4599957777\n

Note: the \n’ represents the end of record character

Note that in the case of a table, it is always true that :

Start Address + Number of words (as reflected in the header) = last record addvess + number af data items in last record

Eg.
00028000 + 140 = 0002BI13B + 5 = 00028140

This can be used as a check of the completeness of the Table

Furopean Space
Agency
Agence spatiale
eurcpdenne ESOC
Rokert-Bosch-3trasse 5, 54293 Darmstadt,
| Germany
! Tel. {49) 6151/90-0 - Fax (49} 8151/90 49%




