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Final	
  exam	
  –	
  December	
  16,	
  2011,	
  8:30	
  –	
  11:30	
  
•  Closed	
  book	
  exam	
  

•  Ques?ons	
  from	
  the	
  en?re	
  course	
  content	
  
–  Lectures	
  
–  Workshops	
  
–  Assignments	
  

•  You	
  will	
  not	
  be	
  given	
  to	
  write	
  code	
  from	
  scratch,	
  or	
  draw	
  circuits	
  –	
  
however	
  you	
  will	
  be	
  asked	
  to	
  explain	
  or	
  modify	
  the	
  func?onality	
  of	
  
a	
  given	
  circuit	
  or	
  code	
  

•  No	
  mul?ple	
  choice	
  ques?ons	
  
•  The	
  exam	
  has	
  three	
  parts,	
  corresponding	
  to	
  three	
  parts	
  of	
  the	
  

course	
  
–  1.	
  Technological	
  systems	
  –	
  computer	
  systems	
  
–  2.	
  Sensors,	
  Arduino,	
  Processing	
  
–  3.	
  Networking	
  

•  Help	
  available	
  in	
  office	
  hours	
  in	
  the	
  week	
  before	
  the	
  exam	
  -­‐	
  TBA	
  
2	
  



Exam	
  ques?ons	
  
•  Will	
  ask	
  you	
  to	
  explain	
  /describe	
  various	
  topics	
  from	
  the	
  course	
  

–  For	
  example:	
  	
  
•  explain	
  the	
  piezoelectric	
  effect	
  and	
  how	
  it	
  is	
  used	
  in	
  sensors	
  
•  Describe	
  the	
  von	
  Neumann	
  computer	
  architecture	
  (each	
  
component)	
  

•  Describe	
  the	
  characteris?cs	
  of	
  the	
  UDP	
  protocol	
  

•  Explain	
  and/or	
  modify	
  given	
  code	
  –	
  Processing,	
  Arduino	
  

•  For	
  a	
  given	
  circuit,	
  explain	
  the	
  func?onality,	
  calculate	
  some	
  values,	
  and	
  
maybe	
  modify	
  the	
  circuit	
  
–  For	
  example:	
  	
  

•  circuit	
  containing	
  a	
  voltage	
  divider	
  –	
  calculate	
  voltage	
  
•  Series/parallel	
  circuits	
  –	
  calculate	
  equivalent	
  resistance	
  
•  Circuits	
  containing	
  sensors	
  –	
  modify	
  the	
  circuit	
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Grades	
  on	
  WebCT	
  

•  Check	
  your	
  par?cipa?on	
  grades	
  
– Workshop,	
  quizzes	
  

•  If	
  you	
  see	
  errors,	
  inaccuracies	
  please	
  email	
  
Helmine	
  asap	
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Course	
  Project	
  

•  Presenta?ons	
  this	
  Friday,	
  during	
  workshops	
  

•  Review	
  Milestone	
  4	
  on	
  webct	
  

•  All	
  team	
  members	
  should	
  par?cipate	
  ac?vely	
  
in	
  the	
  project	
  presenta?on	
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Unit	
  by	
  Unit	
  Review	
  

•  In	
  today’s	
  class	
  we	
  will	
  list	
  the	
  topics	
  required	
  
for	
  the	
  exam	
  

•  We	
  will	
  have	
  a	
  brief	
  review	
  for	
  each	
  topic	
  

•  To	
  prepare	
  for	
  the	
  exam,	
  study	
  the	
  topics	
  from	
  
the	
  lecture	
  slides	
  and	
  readings	
  associated	
  with	
  
lectures	
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Unit	
  1:	
  Technological	
  Systems	
  

•  What	
  are	
  technological	
  systems	
  
– Classifica?on	
  
– Discussion	
  on	
  	
  

–  Computer	
  systems	
  

–  Embedded	
  systems	
  

– Why	
  study	
  technological	
  systems	
  
–  Abstrac?on	
  
–  Hardware	
  /	
  sofware	
  

– Computer	
  systems	
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Unit	
  1:	
  Technological	
  Systems	
  (cont)	
  

•  Two	
  general	
  principles	
  of	
  computer	
  systems:	
  	
  
– Universal	
  compu?ng	
  device	
  (Turing)	
  
•  Time,	
  memory	
  
•  Turing	
  machine	
  

•  Universal	
  Turing	
  machine	
  

– Transforma?on	
  between	
  layers	
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Unit	
  1:	
  Technological	
  Systems	
  (cont)	
  

•  Computer	
  systems:	
  key	
  concepts	
  
– Purpose	
  of	
  a	
  computer	
  

– Hardware	
  and	
  sofware	
  
– Basic	
  opera?ons	
  
•  Input	
  
•  Processing	
  
•  Storage	
  
•  Output	
  
•  communica?ons	
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Unit	
  1:	
  Technological	
  Systems	
  (cont)	
  

•  Technological	
  systems:	
  key	
  concepts	
  
–  Itera?ve	
  design	
  
– Trade-­‐offs	
  
– Real-­‐world	
  constraints	
  
– Feedback	
  	
  
– Complexity	
  management	
  techniques	
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Unit	
  2:	
  Technological	
  Systems	
  –	
  Key	
  
Concepts.	
  Computer	
  Hardware	
  

•  Computer	
  organiza?on	
  

•  Representa?on	
  of	
  data	
  
– Analog	
  and	
  digital	
  data	
  
– Binary	
  representa?on	
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Unit	
  2:	
  Technological	
  Systems	
  –	
  Key	
  
Concepts.	
  Computer	
  Hardware	
  (cont)	
  
•  Computer	
  architecture	
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Unit	
  2:	
  Technological	
  Systems	
  –	
  Key	
  
Concepts.	
  Computer	
  Hardware	
  (cont)	
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Unit	
  2:	
  Technological	
  Systems	
  –	
  Key	
  
Concepts.	
  Computer	
  Hardware	
  (cont)	
  
•  Sofware	
  
– Applica?on	
  sofware	
  
– System	
  sofware	
  
•  Opera?ng	
  system	
  

•  Device	
  driver	
  and	
  u?li?es	
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Unit	
  3:	
  Computer	
  Hardware.	
  Sofware.	
  
Intro	
  to	
  sensors.	
  

•  Classifica?on	
  of	
  sofware	
  
•  Opera?ng	
  system	
  	
  
– Role	
  
– Benefits	
  
– API	
  
– Core	
  tasks	
  of	
  an	
  OS	
  

16	
  



Unit	
  3:	
  Computer	
  Hardware.	
  Sofware.	
  
Intro	
  to	
  sensors	
  (cont)	
  

•  Extending	
  the	
  computer	
  system	
  
– analog	
  data	
  
– sensors	
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Unit	
  3:	
  Computer	
  Hardware.	
  Sofware.	
  
Intro	
  to	
  sensors.(cont)	
  

•  Classifica?on	
  of	
  sensors	
  
•  Sensor	
  technology:	
  underlying	
  physical	
  
principles	
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Unit	
  4:	
  Quality	
  Parameters	
  of	
  a	
  Sensor	
  
System.	
  Analog	
  sensors.	
  Voltage	
  divider	
  

principle.	
  
•  Quality	
  parameters	
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Unit	
  4:	
  Quality	
  Parameters	
  of	
  a	
  Sensor	
  
System.	
  Analog	
  sensors.	
  Voltage	
  divider	
  

principle	
  (cont)	
  
•  Sources	
  of	
  sensor	
  error	
  

•  Sensor	
  output	
  
– Digital	
  	
  
– Analog	
  

•  Voltage	
  divider	
  principle	
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Unit	
  4:	
  Quality	
  Parameters	
  of	
  a	
  Sensor	
  
System.	
  Analog	
  sensors.	
  Voltage	
  divider	
  

principle	
  (cont)	
  •  RFID	
  
– Components	
  of	
  an	
  RFID	
  system	
  

– Principle	
  of	
  opera?on	
  
– Advantages	
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Unit	
  5:	
  Arduino	
  Basics.	
  

•  What	
  is	
  Arduino	
  
•  Arduino	
  family	
  

•  Hardware	
  board	
  
•  Programming	
  language	
  

•  Developing	
  environment	
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Unit	
  5:	
  Arduino	
  Basics	
  (cont)	
  

•  Arduino	
  board	
  
– Components	
  /	
  role	
  

•  Arduino	
  development	
  cycle	
  

•  Arduino	
  language	
  -­‐	
  Wiring	
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Unit	
  6:	
  Arduino	
  –	
  analog	
  input.	
  

•  Arduino	
  code	
  –	
  general	
  structure	
  
– Be	
  able	
  to	
  explain	
  instruc?ons	
  in	
  a	
  sample	
  code	
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Unit	
  7:	
  Arduino	
  –	
  analog	
  input	
  and	
  
output.	
  Serial	
  communica?on.	
  

•  Adjust	
  the	
  brightness	
  of	
  LED	
  
•  PWM	
  pins	
  –	
  analogWrite()	
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Unit	
  7:	
  Arduino	
  –	
  analog	
  input	
  and	
  
output.	
  Serial	
  communica?on	
  (cont)	
  
•  Serial	
  communica?on	
  
– Defini?on	
  
– Arduino	
  and	
  serial	
  comm	
  
– How	
  serial	
  comm	
  happened	
  within	
  Arduino	
  (usb/	
  
serial)	
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Unit	
  7:	
  Arduino	
  –	
  analog	
  input	
  and	
  
output.	
  Serial	
  communica?on	
  (cont)	
  
•  Serial	
  comm	
  protocol	
  

•  Arduino	
  Serial	
  Library	
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Unit	
  8:	
  Processing	
  (and	
  Arduino)	
  
•  What	
  is	
  Processing	
  

•  How	
  to	
  communicate	
  between	
  
Arduino	
  and	
  Processing	
  
–  Processing	
  serial	
  library	
  

•  Explain	
  code	
  
– Drawing,	
  color,	
  shapes	
  
–  Keyboard	
  /	
  mouse	
  interac?on	
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Unit	
  9:	
  Processing	
  and	
  Arduino	
  topics.	
  

•  Mouse,	
  keyboard	
  interac?vity,	
  events	
  

•  Images	
  in	
  Processing	
  
– Color	
  depth	
  
– Color,	
  transparency	
  –	
  parameters	
  –	
  different	
  ways	
  
of	
  using	
  parameter	
  (rgb,	
  grayscale,	
  create	
  color)	
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Unit	
  10:	
  Processing	
  and	
  Arduino	
  
topics.	
  

•  Servomotors	
  
– What	
  are	
  servomotors	
  

– How	
  can	
  we	
  control	
  them:	
  pulse,	
  angle	
  
– Explain	
  codes	
  for	
  both	
  modali?es	
  of	
  control	
  
– Servo	
  library	
  
– Advantages	
  of	
  using	
  servos	
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Unit	
  10:	
  Processing	
  and	
  Arduino	
  topics	
  
(cont)	
  

•  Networking	
  and	
  Processing	
  
– Data	
  in	
  an	
  applica?on:	
  sources	
  of	
  data	
  

– Network	
  protocols	
  

–  Communica?ng	
  over	
  networks	
  
•  examples	
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Unit	
  10:	
  Processing	
  and	
  Arduino	
  topics	
  
(cont)	
  

•  XML	
  	
  
– What	
  is	
  XML	
  
– Code	
  structure	
  

•  XML	
  library	
  in	
  Processing	
  
– Look	
  at	
  the	
  examples	
  
•  Google	
  Geocode	
  API	
  

•  Network	
  organiza?on	
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Unit	
  11:	
  Networking	
  

•  Network	
  organiza?on	
  

•  Network	
  iden?fica?on	
  

•  Protocols	
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Unit	
  11:	
  Networking	
  (cont)	
  
•  Network	
  applica?on	
  
–  Context	
  /	
  defini?on	
  
–  Structure	
  
–  Examples	
  

•  Socket	
  
•  Packet	
  

•  Characteris?cs	
  of	
  server	
  	
  
•  Characteris?cs	
  of	
  client	
  
•  Network	
  layering	
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Unit	
  12:	
  Network	
  Programming	
  
•  Network	
  protocols:	
  TCP	
  and	
  UDP	
  
–  Characteris?cs	
  
–  Advantages,	
  drawbacks	
  
–  Services	
  offered	
  
–  UDP	
  datagram:	
  header,	
  data	
  
–  TCP:	
  virtual	
  channel	
  

•  UDP	
  and	
  TCP	
  Programming	
  	
  
–  Explain	
  sample	
  code	
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Workshops	
  

•  Review	
  all	
  circuits	
  and	
  codes	
  from	
  the	
  
workshops	
  

•  Know	
  rela?onships	
  for	
  series	
  and	
  	
  parallel	
  
circuits	
  –	
  what	
  happened	
  to	
  the	
  current	
  /	
  
brightness	
  of	
  LED?	
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Thank	
  you	
  

Ques?ons?	
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