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CAPABILITY MISSION S YSTEM EGSE SYSTEM
Concept of Requires a very Same range of
Operations flexible capability variation as the
Support for a the system to | mission operations

comply to a variety
of operations
models

system

Telemetry and

Requires complete

In general, complete

Monitoring and
Control

interfaces with a
set hardware
configuration

Command T&C processing validation of the
capability for satellite requires the
satellite stream same T&C capability

as the mission

Ground Mission system External hardware

configuration is
changes as the test
cycle progresses
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- System Interface £ <

- Test/Operation System Software :?,:; System System E
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Customisation
Mission Specific
configuration, adaptations,
International standards extensions

(ECSS, CCSDS)

Standardisation
Definition, production and
reviewing of European and
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vlEr o 2 COTSER AT AT} A<+ Pentium PC
o} LINUX OSE vlgo =z slar ®Hu} 7/i9d COTS
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E 2. SCOS-2000 HH

Classic
# Sun Hardware
» Solaris 26
# Costly COTS (Object Store, Orbix)
~ Culminates in version 2.4.1
Evolution (Release 2.1.e, 2.3.e)
» PC Hardware (HP, Dell..)
# LINUX (SUSE 7.3) or Solaris 2.6
» Open Source COTS (POST, OmniOrb)
Release 3.0 January 2003
# Classic + Evolution lines merged
~ Solaris 8
» Archive Upgrades
Release 3.1 September 2003
# Linuxs OS migration to version SUSE 8.1 Professional
»  MMI migration to ILOG views vers. 5.0
~ Integration of upgrades done by different missions
Release 4.0 June 2004
»  Multi-Mission (constellation, formation fiying) (LEO, Geo, Deep Space)
» Full EGSE compliant

E 3. SCOS = JI&

Object Oriented Analysis & Design
» Rational Rose (UML)

Unix, C++, STL

COTS:
» ILOG views - GUI library
~ Ctree+ (packet archive)
» ObjectStore [SCOS-2000 Classic)
= lona ORBIX (CORBA 2.1) [SCOS-

2000 Classic
b OmniORBéfu‘Ey CORBA 2.3 compliant)
[SCOS-2000 Evolution]

» POST++ [SCOS-2000 Evolution]
Public Domain:

~ Flex, Bison (for OL parsing)

» TclTk (old launcher - now not used)

» a2ps (for postscript output printouts)

~  zlib (for packet compression)
Documentation:

»  MS-Word

» GEORGE (HTML)

Space Standards

» CCSDS standards for Packet
Telemetry and Telecommands.

» ECSS Packet Utilisation
Standards, a standard which
defines the different packet
typesand sub-types in a
systematic way, grouping them
into a number of “services” that
are offered between space and
the ground.

SLE

= Itis also possible to offer a suite
of Ground Station Interface
Software that is conformant to
the Space Link Extension
(SLEdgtandard, an CCsSDS
standard to allow more ready
interoperability of ground stations
between different operators.

ESOCeo] 1984d%-E] 7)&&t7] Al23e MSSS
(Multi-Satellite Support System), 19891 o] 7§
ke SCOS-1, 1995104 19991 Atole] 7jute
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SCOS-II, 1 o] % o]& Al SCOS-20009] 43
Edo A= 8

| MMI

Telemetry Displays
Maintenance (OBSM)

Procedure Execution
OnBoard Software
Roles & Privileges
Event & Action
Ground Station &
External Interfaces
MIB Applications
(Database Access).

Commanding
handling

v

e R et

Archiving

Operations Language l l Persistent Storage (DB)

[ = |

18] 8. SCOS-2000 Software Layers

7 99] SCOS-2000 e Ho]~E AR, W
A AR A28 RS AF AHAE e
NCTRS(Network Command, Telemetry & Ranging
System)i= 914 JAE o] ~E A|Fdh= Al=Ho|t).
Multi-mission =3 3l 7] APIE &&Th

18 9. SCOS-2000 Interfaces

SCOS-2000& AH&38h= tHEAQ -5 AR
g3} 2.

- SOHO : NASA Goddard, USA

- PROBA : Experimental satellite

- Mars Express MCS : Mars exploration

- Cryosat MCS

- GOCE MCS

- Hershel/Planck MCS & EGSE
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- ESA Vega Launcher EGSE

- Galileo MCS

- Radasat-2 : Canada

- GRACE : DLR-GSOC, Germany
- Cosmos Skynet : Italy

Tt dly fgA)zEl o 2 CGS (Columbus Ground
Software)”} Jth. =147 ISS (International
Space Station) 7I'-& W=, 5, dit, gAjo} 18]
a1 A7t Fofshs 7 2 9 AR e
ZFHWH2(Columbus)et ATV (Advanced Transfer
Vehicle) 7| ZFedstarl ik Aol &2 3 &4
W22 MCSERH A EH o] MCSe| 4] 9]
28, & CGSE= FHM = A|=Hl9] AITE A3
A3 ke AxFEAZo] e A =Hlolth CGS
= FHH A A2E T, AlET ol B A E o]
AIE A e Al zlel] AAREE 5 3l dHlolH A
2=glo|t},

HA FRI s A 2g g Aol A 27 102 =
A5t CGS ZEd O] 3ol s34 o]
Hufo] 29 35 7] flof] 2 AujAa7t REEE ¢l
34 4= 9l7]el, CGSE= M 7] EGSEel AHS-&

Software
Development
Environment
(SDE)

CGS Infrastructure (CGSI)

38 10. JHLEAOIM CGS 2ZEQ0 7=

CGSI(CGS Infrastructure)= ECSS PUS} PLUTO

BFES ANT 7 QE shtel 4§ ol an

Edol2 335 ™ Solaris/SUN workstation}
Linux/PCellA =¥t} MDB(Mission Database)
= Oracle & Unix AollA 3= dlolg] 3, &
o, A 9 BE AN =Fo R dolE Hix o3
st HAAQL "ol dXFES HAket 3
£ Fegth. MDBE AlgdolAd, A% 2 AIY
ks A4 AgA d5he ek 29 112 7
?1 MDB -z=0]m] 7jd Ao A dlo] e Ho] 2~
e Asstns 4 S&dAlA 1 s

7F ek

)

o o
I e

18| 11. MDB(Mission Database) 7%

FHM 2 A28 8T o A= COL-CC(Colurbus
Control Center)oll A ZAE CGSE A3 MCS<}
AIT @794 3 Z5¥ MDB(Mission Database)”t
A& =R FHH A} v 58] AEEE
U g A a9 12 &8 lol A E2dd CGS/
MCS A E o] F-x0o]t},

Mission
Preparation
Services

Monitoring
& Control

CGS Infrastructure (CGSI)
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Instrument s ::.e !:::Ezilel Mission
Level Testing Y Testing Operations

Environment

$C0S-2000 Command and Control Kernel

| IFMGR ‘ | ‘ NCTRS |
\ \ l
| |
! SCOEs, ‘ g{:“:o":
\ FEEs \
| | Network
| |
| |
Instrument ‘ Spacecraft ‘ Spacecraft

32 13. SCOS-2000E =75t T8 SYAIAH

A=SOCS-2000<

MCS 71E 8 Ade
e 7o) F71.

72 3 EGSE<) = o}gjlof 7-e

\I

- Test Session

- Test Sequences
- Replay

- EGSE Interfaces
- Kernel Changes

- Analysis Tools

219 14+ 7 @AY Herschel 91442 dlo]EjHo]
2 84S Arstar ok HCSS(Herschel Common
Science Centre) EGSE-ILT, CCS(Central
Checkout System)¥} MCS3} n8ls}= dlo]E]2] &
S A eS 72 A =Rl dlo] o]

o] (import) & o]F(export)S & 3}

| o ) HCSS [ 1
: 8 4 EGSE-ILT A
(R |

i
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