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Learning	  Outcomes	  

•  Students	  will	  be	  able	  to	  …	  
– Develop	  an	  apprecia>on	  for	  the	  complexity	  in	  
crea>ng	  computer	  soHware	  
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Reflec>on	  on	  Assignments,	  Labs,	  	  
In-‐class	  Ac>vi>es	  

•  Reading	  code	  
–  Comparing	  code	  with	  English	  class	  designs	  

•  Adding	  to	  exis>ng	  code	  
–  Changing	  small	  pieces	  
– Adding	  your	  own	  methods	  
–  Changing	  lots	  of	  code	  in	  the	  Feed	  Me/Treasure	  Hunt	  
games	  

•  Wri>ng	  your	  own	  classes	  
– Game	  with	  various	  Math	  ac>vi>es	  
–  Text	  messaging	  system	  
–  Library	  online	  catalogue	  
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Recall	  the	  Robot	  Example	  
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•  Robot	  moves	  around	  to	  get	  tea	  or	  pick	  up	  
newspaper	  for	  its	  master	  



Recall	  the	  Robot	  Example	  (cont.)	  
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goes	  to	  office	  
to	  service	  
its	  master	  



Recall	  the	  Robot	  Example	  (cont).	  
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picks	  up	  	  
newspaper,	  
delivers	  it	  to	  
the	  master	  



Recall	  the	  Robot	  Example	  (cont).	  

11	  

goes	  back	  to	  	  
the	  library	  
(not	  very	  	  
efficiently)	  



Major	  Pieces	  
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•  Has	  a	  map	  and	  some	  loca>ons	  
•  Moves	  are	  random	  direc>ons	  
•  Keeps	  trying	  to	  get	  to	  des>na>on	  un>l	  success	  

you	  know	  how	  to	  do	  all	  this!	  



Handling	  Possible	  Moves	  
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Encoding	  the	  Map	  
•  Map	  is	  defined	  via:	  
– A	  set	  of	  constants	  that	  refer	  to	  specific	  direc>ons	  and	  
loca>ons	  

– A	  set	  of	  possible	  moves	  
•  Alterna>vely	  define	  map	  as	  a	  2D	  array	  
•  Tradeoffs	  in	  different	  representa>ons	  
•  Area	  in	  AI:	  knowledge	  representa>on	  
– How	  to	  represent	  language?	  Facts?	  Beliefs?	  Your	  
beliefs	  of	  other	  people’s	  beliefs?	  

– How	  to	  operate	  in	  a	  world	  using	  a	  specific	  
representa>on?	  Limita>ons?	  
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Moving	  the	  Robot	  
•  Moves	  are	  random	  
–  Inefficient,	  not	  so	  smart	  

•  Always	  try	  in	  order	  of	  N,	  E,	  S,	  W	  
–  Possible	  infinite	  loop	  

•  Smarter	  solu>ons:	  
–  Unrepeated	  moves	  
–  Look	  ahead	  

•  Area	  in	  AI:	  planning	  and	  decision	  making	  
– Which	  path	  gets	  me	  to	  the	  des>na>on?	  In	  the	  shortest	  
>me?	  Least	  cost?	  

– What	  if	  a	  path	  only	  works	  some>mes	  (probabilis>c)?	  
Which	  path	  is	  “best”	  with	  the	  highest	  chance	  of	  success?	  
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Other	  Programs	  and	  Programming	  
Languages	  

•  Key	  concepts	  apply	  exactly	  the	  same	  way	  
•  Big	  picture	  planning:	  
– What	  does	  the	  program	  do?	  
– What	  might	  the	  output	  look	  like?	  

•  Detailed	  planning:	  
– What	  are	  the	  steps,	  and	  in	  what	  par>cular	  order?	  
– What	  informa>on	  needs	  to	  be	  kept	  track	  of?	  
– Does	  it	  need	  to	  be	  broken	  up	  into	  mul>ple	  classes?	  
– Any	  libraries	  that	  can/should	  be	  used?	  	  
(e.g.	  Random,	  Scanner)	  

•  Don’t	  worry	  if	  you	  haven’t	  seen	  it	  before	  
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Another	  Game	  Example	  
•  An	  educa>onal	  game	  that	  helps	  prac>ce	  Japanese	  
vocabulary	  

•  Your	  programming	  skills	  are	  very	  transferrable	  
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Other	  Languages:	  Lua	  
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•  Syntax	  is	  very	  similar	  to	  Java	  
•  A	  scrip>ng	  language,	  has	  different	  behaviours	  
than	  a	  compiled	  programming	  language	  like	  
Java	  
– No	  compila>on	  step,	  just	  runs	  the	  code	  
– Therefore,	  no	  op>miza>on	  
– Does	  not	  warn	  you	  of	  errors,	  just	  crashes!	  

•  Designed	  for	  fast	  prototyping	  



Ini>alizing	  an	  Array	  
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Senng	  Aoributes	  in	  the	  Dic>onary	  
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Displaying	  a	  Ques>on	  
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Stranded	  Sloth	  (Also	  in	  Lua)	  
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Other	  Languages:	  Scheme	  

•  Everything	  is	  an	  expression	  
– Numbers,	  strings,	  procedures,	  etc.	  
– Everything	  is	  true	  except	  #f	  (which	  denotes	  false)	  

•  Simple	  and	  consistent	  syntax	  
•  Belongs	  to	  a	  family	  of	  languages	  called	  
func>onal	  programming	  languages	  

•  Most	  commonly	  used	  programming	  languages	  
are	  procedural	  
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Examples	  
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Who	  Uses	  Scheme?	  

•  Mostly	  in	  university	  courses	  
•  Variants	  like	  Lisp	  is	  used	  in	  many	  areas:	  
– Original	  version	  of	  part	  of	  the	  Yahoo!	  store	  
– Language	  processing	  
– Market	  analysis	  and	  stock	  trading	  
– AircraH	  analysis	  
– Music	  composi>on,	  analysis,	  nota>on	  

•  For	  more,	  see	  hop://www.lispworks.com/
success-‐stories/index.html	  
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Other	  Languages:	  Matlab	  

•  (Almost)	  everything	  is	  a	  matrix!	  
– And	  you	  can	  have	  strings	  (sequence	  of	  chars)	  
– Matlab	  programmers	  avoid	  strings	  for	  efficiency	  
reasons	  

•  Mostly	  used	  for	  mathema>cal	  modeling,	  data	  
and	  image	  processing,	  simula>ons	  and	  graphs	  

•  Actually	  code	  resembles	  mathema>cal	  nota>on	  
•  Lots	  of	  built	  in	  math	  func>ons	  
•  Also	  categorized	  as	  a	  procedural	  language	  
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Examples	  
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Next	  Class	  
•  Mao	  
–  Undergraduate	  Research	  Award	  (URA)	  
–  Intelligent	  tutor	  for	  Physics	  
–  Java	  implementa>on	  of	  a	  model	  of	  student	  behaviour	  and	  
sta>s>cal	  algorithm	  to	  es>mate	  how	  well	  student	  knows	  
Physics	  

•  Ethan/Mao	  
–  Project	  from	  my	  “Intelligent	  User	  Interfaces”	  class	  
– Work-‐Smart	  monitoring	  using	  Kinect	  camera	  (live	  demo!)	  
–  Java	  implementa>on	  of	  website	  analysis	  and	  sta>s>cal	  
model,	  C	  code	  for	  Kinect,	  Java	  code	  to	  control	  Web	  
browser	  
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