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EVOLUTION OF MULTIMISSION GROUND DATA SYSTEM

(MEASURED AT LAUNCH)

PERCENT MULTIMISSION
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GROUND DATA SYSTEM DEVELOPMENT COSTS

OOOOOOOOO
mmmmmmmmm

(W$ S6AT)
1507 3udwdopaaay

waisdg EIg(q PUNOIN)

.%:»
s



—JPL

Future Mission Architectures

Barbara Anderson
Ground Systems Architecture Workshop
February 1997
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FUTURE MOS VIEW

» Service agreements define WHAT 1s provided
— Basis of requirements and Cost Negotiation

— The operations user view
 Architecture : HOW to build service package
— Developers view

— Must allow re-use, mix and match

— Objects are a start




LAYERED MOS ARCHITECTURE
—JPL
» Ground systems and software, not just system

» “plug and play” MOS applications, functions

alternative versions for varying service specifications

dynamic configuration changes, recovery

easy Insertion of new technology components

share technology development across broad user base

 use of mixed COTS, vendor independence

« “Matched” space and ground components within
layered MISSION architecture

« MOS service components common between
NASA, DoD and commercial satellites
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Service System Architecture

Figure 3.4-1 TMOD SERVICE SYSTEM - LAYERED VIEW

Project Mission Operations Function Laver I Flight System Function Laver I CONTROL
) pel ) I ) ) | eymermive
r r ; ! T
]‘ \ISSION SCIENCE SCIENCE SPACECRAFT ACTIVITY ] l ATTITUDE/ ORBIT/ POWER THERMAL ON-BOARD l
| coNT o1 DATA NAVIGATION PLANNING PLANNING LANNING & ‘ | | POINTING TRAJECTORY MOINTOR & MONITOR & “DATA L
i NIROL - {procESSING & ANALYSIS | | & ANALYSIS | DEVELOPMENT | | | CONTROL IAINTENANCE | CONTROL CONTROL HANDLING
e w i ’ J &
l i
; I
¢ I
r . X
TMO SERVICES i
r
Application Service Layer | T™MO
- - — r ——— — Service Management
| Mission Contol Services 1 Experiment Product Generation ] Mission Data Management ] Trackng & Navigation Services Telecommmunications (Monitor & Control)
! ! Services Services | Orbit Trajectory Analysis Services T Services
s - - T - i hive nraduct i | determination | analysis N i
! | Spacecra® commanding service | { Phote product service ] | Archive procuc i | 1 | determmaton | . -
i 2 J ’ | preparation service | ; service | service Link performance o
; N = vsi i TVice
| ;‘FSPGC‘?C-'aﬁ health jiLimited spacecral I Science data record service J | i Ephemerides services L Leyss semice configuration
i || safety monitoring health/safery Tume Services | ~ I - r management !
| ] service monitoring sem'ccj! - - ! Spacecrof time 1 Modeling & calibraion services | End-to-end telecom ! -
! [ Experiment data record service ] | comelation service i Navigation ancillary data service { analysis service i
. = = Service
— accounting !
management :
Data Acquisition, Delivery, & Management Service Laver £
Cemmand Services Telemetry Services ! Mission Data Management ," Tracking & Navigation [Radar Science Services ‘! -
- - | T - ~ ! Services | Services j Service .
| Command delivery service : 1 Telemetry data set service Iy 7 7 LT N fanlt i
il ¢ R Long-term ! ! | Radio metnc data ! IRadio Astronomy Services i management | !
. ; r Command radiation service 1i 1 Channel processing service iy | Cata repository service | { | _conditioning service ) L | {
SRR ~ r - 1 i  r— - . :
b | Telemetry packet senvice ! [ i Short-term data ] ’ { Radio metric 1 ‘Radxo Science Service J Service L
Vi . L e 1 retention service || measurement service b security {
5 E [ Teiemetry fame service 11 : l o < | TVLE! Services ] management |
[l : i L
P

Distributed Computing Service Laver

T ) 1
Virtual Device Distributed Data Access [ . i i System
Conwol: } Display % Service: } i Security Distributed File Service ; Other Management
Manufacturing | Windewang | Structured | | Senvice . DCE S Slerv::';cs ok
| Messaging | Serviee Query 5 | ’Time Service | |Naming & Directory Services I Services ”u:,’p < - "w,
i Senvice 1 N-Window ] Language ! i HEN ! i Management
E (MMS) ‘ ! QL Distributed Computing Emvironment (DCE) | Protocol (SNMP)
! Remote Procedure Call (RPC) & Presentation Services \
! Threads | !
Y, i
T
[ Network Service Layer TCP/IP ;
t
i i v
i TMO Asset Layer ;
1996

Draft V.6 W, TAl




Trans-global Mission Architecture !
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