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ObjecQves	  
• Develop	  methods	  to	  provide	  low	  latency	  users	  of	  HyspIRI	  with	  quick	  look	  
data	  products	  

• Augment	  concept	  of	  Science	  As	  A	  Service	  by	  providing	  an	  interface	  for	  non-‐
programmer	  users	  to	  define	  new	  algorithms	  and	  select	  data	  sets	  and	  data	  
feeds	  to	  run	  the	  algorithms	  against	  

• 	  Virtualize	  the	  interface	  to	  various	  environments	  with	  adapters	  that	  take	  into	  
account	  the	  resources	  and	  methods	  to	  expose	  key	  data	  and	  data	  products	  

• Experiment	  with	  high	  performance	  mulQcore	  space	  compuQng	  architectures	  
in	  order	  to	  meet	  the	  future	  significantly	  higher	  data	  rates.	  

• Develop	  increasingly	  realisQc	  operaQonal	  architectures	  that	  emulate	  the	  
target	  satellite	  architecture	  for	  HyspIRI	  and	  other	  Decadal	  missions	  
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Funding	  for	  IPM	  Effort	  

ESTO	  AIST-‐11	  Award	  beginning	  May	  2011	  
“A	  High	  Performance	  Onboard	  MulQcore	  
Intelligent	  Payload	  Module	  for	  Orbital	  and	  
Suborbital	  Remote	  Sensing	  Missions”	  

GSFC	  IRAD	  FY	  12:	  
“OpQmizaQon	  of	  Onboard	  Processing	  Using	  the	  
Maestro	  MulQcore	  Processor	  for	  Decadal	  
Missions”	  (Stepping	  stone	  to	  AIST	  award)	  

	  



Original HyspIRI Low Latency Data Flow Operations Concept 
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Chai640	  Specs	  



IPM	  Testbed	  with	  Tilera	  AcQng	  as	  Proxy	  for	  
Maestro	  &	  Maestro-‐lite	  Board	  (building	  23)	  
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Above:	  	  Vuong	  Ly/583	  (Ground	  System	  SW	  
Branch)	  standing	  	  in	  front	  of	  	  IPM	  testbed	  
holding	  a	  SpaceCube	  board.	  
Right:	  	  Tawanda	  Jacobs/582	  (Flight	  SW	  
Branch)	  working	  on	  integraQon	  of	  cFE	  onto	  
IPM	  testbed.	  



First	  Flight	  Opportunity	  Summer	  2012	  

•  Use	  Skycomp	  helicopter	  originaQng	  out	  Clarksville	  
Maryland	  

•  Land	  at	  GSFC	  
•  Mount	  IPM	  
•  Test	  on	  ground	  
•  Test	  at	  various	  alQtudes	  



Hayesfield	  Airstrip	  in	  Clarksville,	  Md.	  



Target Hybrid Architecture 
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Preliminary	  Flight	  Architecture	  
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	  cFE	  soTware	  bus	  
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WCPS	  –	  Web	  Coverage	  Processing	  Service	  
CmdIn	  –	  Command	  Ingest	  
TlmOut	  –	  Telemetry	  Output	  
CASPER	  -‐	  Continuous Activity Scheduling Planning Execution 
and Replanning 	  system	  
CFDP	  -‐	  	  CCSDS	  File	  Delivery	  Protocol	  
cFE-‐	  Core	  Flight	  ExecuQve	  

§ cFE	  and	  CFDF	  are	  opera<onal	  flight	  
soNware	  on	  LRO	  and	  MMS	  
§ CASPER	  is	  opera<onal	  onboard	  
planning	  and	  scheduling	  SW	  on	  EO-‐1	  
§ WCPS	  is	  presently	  TRL	  6	  



•  Tim	  Creech,	  Univ.	  of	  Maryland,	  Phd	  student	  
–  NASA	  Science	  and	  Technology	  Research	  Fellowship	  (NSTRF)	  3	  year	  grant	  awardee	  

•  InvesQgaQng	  methods	  to	  automaQcally	  transform	  algorithms	  into	  parallel	  
processes	  that	  can	  be	  applied	  to	  mulQcore	  architectures	  

–  AESOP	  is	  soTware	  research	  area	  
–  Used	  algorithms	  running	  against	  EO-‐1	  ALI	  data	  on	  Tilera	  testbed	  

•  Working	  towards	  integraQng	  automaQc	  parallelizaQon	  into	  WCPS	  
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Benchmarks	  for	  Use	  of	  ParallelizaQon	  



AESOP	  ParallelizaQon	  Test	  Results	  (1	  of	  2)	  
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AESOP	  ParallelizaQon	  Test	  Results	  (2	  of	  2)	  
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Conclusion	  
• Develop	  methods	  to	  provide	  low	  latency	  users	  of	  HyspIRI	  with	  quick	  look	  
data	  products	  

-‐	  	  Showed	  efforts	  with	  Maestro/Tilera,	  SpaceCube,	  WCPS	  

• Augment	  concept	  of	  Science	  As	  A	  Service	  by	  providing	  infrastructure,	  
interfaces	  and	  services	  for	  non-‐programmer	  users	  to	  define	  new	  algorithms	  
and	  select	  data	  sets	  and	  data	  feeds	  to	  run	  the	  algorithms	  against	  selected	  
data	  

-‐	  	  Showed	  WCPS	  client	  to	  build	  algorithms	  in	  realQme	  and	  WCPS	  runQme	  to	  use	  as	  adapters	  
in	  various	  environments	  to	  enable	  algorithms	  to	  run	  against	  selected	  data	  

• 	  Virtualize	  the	  interface	  to	  various	  environments	  with	  adapters	  that	  take	  into	  
account	  the	  resources	  and	  methods	  to	  expose	  key	  data	  and	  data	  products	  

• -‐	  	  Showed	  WCPS	  runQme	  

• Experiment	  with	  high	  performance	  mulQcore	  space	  compuQng	  architectures	  
in	  order	  to	  meet	  the	  future	  significantly	  higher	  data	  rates.	  

• -‐	  	  Showed	  a	  liUle	  of	  benchmarking	  to	  see	  how	  much	  performance	  can	  be	  enhanced	  with	  	  a	  
mulQcore	  space	  compuQng	  architecture	  while	  designing	  in	  low	  power	  
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