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The Ga l i l eo  s p a c e c r a f t ,  scheduled f o r  launch from t h e  Space S h u t t l e  i n  
November, 1989, w i l l  send a  probe i n t o  t h e  atmosphere of J u p i t e r  and, whi le  
o r b i t i n g  t h e  g i a n t  p l a n e t ,  w i l l  s tudy t h e  Gal i lean s a t e l l i t e s ,  J u p i t e r ' s  
atmosphere and magnetosphere, and t h e  i n t e r a c t i o n  between J u p i t e r ' s  magneto- 
sphere  and i t s  s a t e l l i t e s ,  f o r  about  two years .  Enroute t o  J u p i t e r  v i a  a  
Venus-Earth-Earth g r a v i t y  a s s i s t  t r a j e c t o r y ,  Ga l i l eo  h a s  a  v a r i e t y  of  c r u i s e  
sc ience  o b j e c t i v e s  inc lud ing  Venus, Ear th  and Moon, and one o r  more a s t e r o i d  
encounters.  

The Ga l i l eo  o r b i t a l  miss ion inc ludes  a t  l e a s t  t e n  o r b i t s  of  t h e  space- 
c r a f t  about t h e  p l a n e t  J u p i t e r ,  with one t a r g e t t e d  c l o s e  encounter wi th  one 
of  t h e  Ga l i l ean  s a t e l l i t e s  on each o r b i t .  There a r e  a l s o  planned s e v e r a l ,  
more d i s t a n t ,  encounters  wi th  t h e  Gal i lean s a t e l l i t e s ,  r e f e r r e d  t o  a s  non- 
t a r g e t t e d  encounters by mission p lanners ,  because t h e s e  encounters  a r e  
f o r t u i t o u s  and a r e  a  n a t u r a l  f a l l o u t  o f  t h e  d e t a i l e d  development of  t h e  
t r a j e c t o r y  l ead ing  t o  t h e  t e n  c l o s e  encounters.  The informat ion gleaned from 
one o r b i t a l  pass  through t h e  Jov ian  System by t h e  Ga l i l eo  s p a c e c r a f t  might 
r e v e a l  s c i e n t i f i c  informat ion t h a t  could .have an impact on t h e  des ign of  t h e  
sc ience  sequence dur ing a  subsequent t a r g e t t e d  o r  non- target ted  encounter 
wi th  t h a t  s a t e l l i t e .  I t  i s  imperat ive  t h a t  da ta  gathered from one encounter 
be d i s t r i b u t e d  t o  t h e  Ga l i l eo  s c i e n t i s t s  spread around t h e  globe a s  qu ick ly  
a s  p o s s i b l e  t o  a l low them time t o  analyze  t h e  da ta  and r e l a y  f u t u r e  observa- 
t i o n  requirements t h a t  might impact t h e  planning f o r  sc ience  sequences on 
subsequent o r b i t s .  I n  a d d i t i o n ,  t h e  i n t e r - d i s c i p l i n a r y  na tu re  of  t h e  sc ience  
t h a t  w i l l  be gathered dur ing t h e  Ga l i l eo  mission r e q u i r e s  prompt exchange of 
d a t a  between s c i e n t i s t s  o f t e n  oceans and con t inen t s  a p a r t .  The Ga l i l eo  
e l e c t r o n i c  l i n k s  spanning t h e  g lobe must opera te  wi th  speed and r e l i a b i l i t y  
t o  ensure  r a p i d  communications and d a t a  exchange among t h e  Ga l i l eo  sc ience  
community. 

The i n t e r d i s c i p l i n a r y  na tu re  of  p lane ta ry  sc ience  i n  genera l ,  and Jovian 
system sc ience  i n  p a r t i c u l a r ,  has  inf luenced t h e  way i n  which s c i e n t i s t s  
p l a n  t o  exchange and a rch ive  t h e i r  d a t a .  In  the  p a s t ,  d a t a  system engineers  
f o r  t h e  va r ious  sc ience  experiments b u i l t  t h e i r  own d a t a  systems t h a t  s u i t e d  
t h e i r  own p e c u l i a r  exper iences  and s u b j e c t i v e  p re fe rences  regarding d a t a  
formats ,  nomenclature, a rch ive  media, software languages, and d i s t r i b u t i o n  
mechanisms. With t h e  advent of t h e  I n t e r d i s c i p l i n a r y  S c i e n t i s t  on Pioneer- 
Venus (1979) ,  and subsequently on Ga l i l eo  and o t h e r  p lane ta ry  exp lo ra t ion  
p r o j e c t s ,  da ta  exchange and a r c h i v e  requirements have d r iven  d a t a  system 
technology towards s t a n d a r d i z a t i o n  of d a t a  format t ing and nomenclature, and 
more e f f i c i e n t  and f a s t e r  e l e c t r o n i c  communications. This paper  r e p o r t s  on 
t h e  evolving G a l i l e o  Science Data System, which i s  t ak ing  advantage of t h e s e  
evolving technologies .  
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The purpose of the  Galileo Science Data System (SDS) i s  t o  provide a 
science ground da ta  system through which the science sequence command f i l e s  
uplinked t o  the spacecraf t  and resu l t ing  s c i e n t i f i c  data acquired during 
the Galileo planetary mission a re  managed, recorded, temporarily s tored,  
d i s t r i bu ted  t o  t he  experiment inves t iga tors  f o r  immediate needs and archived 
f o r  future use of planetary and general science users .  Pr incipal  a t t r i -  
butes of the  evolving Galileo SDS include e lec t ronic  data  d i s t r i bu t ion  
and communications, two-way in t e rac t ive  e lec t ronic  data  processing, 
c lus te red  computer processors,  o p t i c a l  disk technology and development of 
data  archives.  Two l eve l s  of archiving a r e  being planned. One is a 
temporary archive, re fer red  t o  a s  t he  reposi tory,  which cons is t s  of d i s t r i -  
buted data  s torage media and locat ions fo r  a l l  data  co l lec ted  and-generated 
during the  f l i q h t  mission. The other  level  of archive i s  the  permanent 
archive associated with t h e  Planetary Data System (PDS), assigned respon- 
s i b i l i t y  by NASA's National Space Science Data Center (NSSDC) f o r  the  
archiving of planetary science da ta  obtained during NASA-sponsored space- 
c r a f t  exploration of the  p lane ts  of our so la r  system. 

Two mini-computer c lu s t e r s ,  one f o r  the  low and medium r a t e  science 
experiments, and one f o r  the  high r a t e  science experiments, w i l l  provide 
two-way request driven e lec t ronic  cormnunications and data  access between 
the  pr inc ipa l  inves t iga tors ,  co-investigators, team leaders  and team 
members of the science teams. NASA-funded 9.6 and 56 kbps Program Support 
Communications Network (PSCN] comunications l i nks  and modems connect the 
foreign, Hawaiian and domestic Science Invest igator  s i t e s  t o  the Galileo 
computer c lu s t e r s .  
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