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•  matplotlib	
  issues?	
  everyone	
  should	
  have	
  built	
  
&	
  run	
  it	
  by	
  now	
  (at	
  least	
  on	
  cdf)	
  

•  should	
  have	
  iden>fied	
  your	
  short-­‐list	
  for	
  a2	
  and	
  
be	
  in	
  the	
  process	
  of	
  selec>ng	
  from	
  it.	
  
–  github	
  project	
  issue	
  list:	
  

	
  hEps://github.com/matplotlib/matplotlib/issues	
  

•  tutorial	
  this	
  week:	
  git	
  basic	
  basics	
  



recap	
  from	
  last	
  /me	
  

•  robustness	
  analysis	
  
–  bridge	
  between	
  use	
  case	
  and	
  more	
  technical	
  things	
  
like	
  sequence	
  diagrams	
  &	
  code	
  

–  skipped	
  if	
  you	
  don’t	
  need	
  it,	
  diagrams	
  erased	
  when	
  
you	
  are	
  finished	
  with	
  them	
  

–  used	
  to:	
  
•  analyze	
  logic	
  of	
  a	
  use	
  case	
  
•  ensure	
  use	
  cases	
  are	
  “robust”	
  in	
  that	
  they	
  really	
  do	
  
represent	
  the	
  usage	
  requirements	
  

•  iden>fy	
  objects	
  &	
  responsibili>es	
  
•  visualize	
  the	
  things	
  will	
  build	
  (i.e.	
  code)	
  
•  communicate	
  (almost)	
  technical	
  stuff	
  to	
  stakeholders	
  

















h/w	
  breadboard	
  ==	
  s/w	
  spike	
  





Neilson’s	
  equa/on	
  

U = 1 – (1 – p)n  



















summary	
  

•  v&v	
  is	
  not	
  just	
  for	
  soOware,	
  but	
  we	
  care	
  only	
  
about	
  the	
  s/w	
  customiza>ons	
  to	
  general	
  v&v	
  

•  terms	
  are	
  oOen	
  used	
  interchangeably,	
  or	
  
confused	
  

•  in	
  soOware,	
  v&v	
  ≈	
  quality	
  control,	
  or	
  quality	
  
assurance	
  



summary	
  (2)	
  

•  valida>on	
  (a.k.a.	
  high-­‐level	
  tes>ng)	
  is	
  usually	
  preformed	
  
by	
  doing	
  “dynamic	
  tes>ng”	
  
–  unit	
  tests	
  (less	
  so,	
  more	
  for	
  verifica>on),	
  integra>on	
  tests,	
  
system	
  tests,	
  (user)	
  acceptance	
  tests	
  

•  valida>on:	
  “are	
  we	
  building	
  the	
  correct	
  thing?”	
  
•  verifica>on:	
  “are	
  we	
  building	
  the	
  thing	
  correctly?”	
  

•  test	
  cases	
  are	
  wriEen	
  for	
  verifica>on	
  &	
  run	
  for	
  
valida>on.	
  

•  range	
  of	
  ac>vi>es:	
  
–  mission	
  cri>cal:	
  may	
  use	
  formal	
  methods	
  (proofs)	
  
–  latest	
  fart-­‐app,	
  probably	
  not	
  so	
  much	
  :)	
  



summary	
  (3)	
  

•  according	
  to	
  cmm	
  &	
  ieee-­‐std-­‐610:	
  

“verifica>on	
  is	
  the	
  process	
  of	
  evalua>ng	
  
soOware	
  to	
  determine	
  whether	
  the	
  products	
  
of	
  a	
  given	
  development	
  phase	
  sa>sfy	
  the	
  
condi>ons	
  imposed	
  at	
  the	
  start	
  of	
  that	
  phase.”	
  

	
  

“valida>on	
  is	
  the	
  process	
  of	
  evalua>ng	
  
soOware	
  during	
  or	
  at	
  the	
  end	
  of	
  the	
  
development	
  process	
  to	
  determine	
  whether	
  it	
  
sa>sfies	
  specified	
  requirements.”	
  

 



next	
  /me…	
  

soHware	
  tes/ng	
  


