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ABSTRACT
In April 1991, Galileo’s X-band high gain antenna failed to deploy. An alternate
approach which ut i 11 zes the spacecraft' s & band ] ow _gain ant enna was concel ved and i s
in developwent . This approach will enable the accomplishment of at least 70 percent

of Galileo’'s original scienti f i c¢objectives.

Impl ement ation is to be accomplished in two steps, called Phase 1 and |’ base 2, each of
which requires Changes to the Galileo Spacecraft software, the support ing ground data
syst em, and mi ssi on operat ions sc enarios and proc edures . This paper present s an
overview of the Gal ileo mi ssion, briefly describes the changes required to implement
the orbital phase (Phase 2) of the Galileo wission, and describes the funct ions] model
of t he endt o end syst em whi c¢h was developoed to support the systems design effort

The short development period dictates that the spacecraft system design, the ground
data system design, ant] the operat ional system scenarios and procedures necessary to
conduct the ni'ssion be developed concurrently, and places a premium on val idat ing the
syst em designs as ecarly as possible. Additional design complexities introduced by 1)
one way 1 ight t imes approaching one hour, which requires much autonomous data handling
on t he spacecraft , 2) the disparate science data acquisition andt e] emet ry downl ink
rat es, whi ¢ch reqguires extensive, data buffering on the spacecraft, and 3) t he
uncert aint ies introduced by data dependent compression, which results in data voluwe
uncertaint i es of approximately 2:1, make t he performance of the system designs non
det eninist i c.

The validation of the system designs was acconplished with the aid of a commercial
simulat ion product used to implement an end Lo end functional systems model .  The model
focuses on the spacecraft instrument data sources, the spacecraft data system and the
Lape recorder, the elements of the end to end design that contribute most significantly

to the non determinist ic nature of the data f low. Questions addressed by the
functional model included 1) the performance of the three major rate buffering
mechani sms on the spacecraft ; the tape recorder, and t wo random access memory buf f ers,

the mult iuse buffer and the priority buffer, 2) the extent of data loss due to buffer
over or under{low, discontinuities in the downlink telenetry capability, and ground
based science tradeoffs made during the buffer management process, 3) the impact of bit
errors, especial ly on compressed data, in the presence of error containment strategies,
4y data Jatency, especially §f the engineering telemetry data St ream, and 5)
ident ificat ion of the’ specific elements of the design that could benefit from the
development of addit ional ground based tools to be used in the conduct of the mi ssion.

The funct jonal syst emsmodelprovided an earl y means to validate that the approach
conceived to meet existing science objectives was indeed feasible within the schedul e,
spacecraft , and ground resources availabl ¢ t 0 impl ement the appro ach .




