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A	
  liGle	
  history	
  

•  Currently	
  an	
  open-­‐source	
  RCP	
  applica%on	
  
•  Part	
  of	
  JPF	
  (JavaPathfinder)	
  project	
  of	
  NASA/
AMES	
  

•  Original	
  technology	
  transferred	
  to	
  NASA	
  
SoQware	
  Release	
  Authority	
  in	
  2007.	
  

•  Port	
  to	
  Workbench,	
  more	
  usable,	
  wider	
  
audience,	
  scale	
  up	
  to	
  approx	
  10,000	
  lines.	
  



Mango	
  

•  Mango	
  plugin	
  for	
  the	
  Eclipse	
  workbench	
  
–  case	
  enumera%on	
  and	
  specifica%on,	
  proof	
  ar%fact	
  
genera%on	
  

–  Javadoc	
  level	
  of	
  detail	
  
•  Organize	
  by	
  parallel	
  cases	
  
–  Fun	
  with	
  graphs	
  

•  Understanding	
  the	
  results	
  
–  Exposing	
  Mango	
  model	
  with	
  Workbench	
  debugger	
  

•  Goal:	
  tool	
  to	
  provide	
  high-­‐assurance	
  techniques	
  to	
  
Eclipse	
  java	
  programmers	
  



Examples	
  

• Hello	
  world:	
  assump%ons	
  and	
  output	
  
state	
  

•  ItsAWrap:	
  conjectures	
  and	
  proofs	
  

•  CarRecall:	
  case	
  splits	
  and	
  variables	
  
•  Tic	
  tac	
  toe:	
  deeply	
  nested	
  
• Mango	
  plugin	
  prototype	
  



Hello	
  World	
  



assump%ons	
  and	
  conjectures	
  



ItsAWrap,	
  proving	
  x[5]==x[6]	
  



CarRecall	
  case	
  splits	
  and	
  variables	
  



CASE	
  1	
  (modelNum==0)	
  
CASE	
  2	
  (modelNum==	
  780)	
  
CASE	
  3	
  (modelNum==	
  221)	
  



Tic	
  tac	
  toe,	
  deeply	
  nested	
  



Mango	
  plugin	
  prototype	
  

•  Call	
  chain	
  becomes	
  subdivision	
  hierarchy	
  
•  Source	
  code	
  view	
  is	
  the	
  same	
  

•  Control	
  buGons	
  and	
  breakpoints	
  for	
  mango	
  
model	
  build	
  (symbolic	
  simula%on)	
  

•  Assump%ons	
  and	
  conjectures	
  in	
  peer	
  views	
  to	
  
“variables”,	
  which	
  now	
  exhibit	
  symbolic	
  state	
  

•  Full	
  support	
  for	
  hyper-­‐linking,	
  naviga%on	
  of	
  
nested	
  state	
  is	
  just	
  object	
  inspec%on.	
  



Conclusions	
  

•  Mango	
  creates	
  a	
  good	
  model	
  for	
  explaining	
  code.	
  

•  Merely	
  rendering	
  this	
  model	
  as	
  html	
  is	
  totally	
  
inadequate	
  for	
  an	
  end	
  user.	
  

•  Eclipse	
  provides	
  an	
  excellent	
  framework	
  for	
  realizing	
  
the	
  poten%al	
  of	
  the	
  tool.	
  

•  Hiding/revealing	
  detail,	
  hyper-­‐linking,	
  using	
  
debugger	
  seman%cs	
  to	
  control	
  crea%on	
  and	
  
inspec%on	
  of	
  specifica%on,	
  managing	
  persistence	
  and	
  
update.	
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  open	
  source	
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  website	
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