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School	
  of	
  	
  
Computer	
  Science	
  

Principles	
  of	
  So3ware	
  Construc9on:	
  Objects,	
  Design,	
  and	
  
Concurrency	
  
Part	
  7:	
  Extra	
  topics	
  
	
  
SE:	
  	
  Toward	
  People	
  and	
  Process	
  
	
  
Chris9an	
  Kästner 	
  Charlie	
  Garrod	
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Administrivia	
  

•  Homework	
  6	
  due	
  tonight!	
  
•  Final	
  exam	
  Tuesday,	
  May	
  5th,	
  1	
  –	
  4	
  p.m.	
  	
  DH	
  2210	
  

–  Final	
  exam	
  review	
  session	
  Sunday,	
  May	
  3rd,	
  4	
  –	
  6:30	
  p.m.,	
  Hamburg	
  1000	
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Key	
  concepts	
  from	
  Tuesday	
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Release	
  management	
  with	
  branches	
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Today:	
  	
  First,	
  a	
  break	
  to	
  fill	
  out	
  FCEs	
  

•  hYps://cmu.smartevals.com/	
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Today:	
  	
  The	
  next	
  phase	
  of	
  SE:	
  	
  People	
  and	
  process	
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Compare:	
  	
  So3ware	
  engineering	
  to	
  civil	
  engineering	
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SE	
  in	
  15-­‐214	
  

You?:	
  



10 15-­‐214 

Compare:	
  	
  So3ware	
  engineering	
  to	
  civil	
  engineering	
  



11 15-­‐214 xkcd.com/518 



So3ware	
  project	
  planning	
  

12	
  

Iden9fy	
  constraints	
  

Es9mate	
  project	
  
parameters	
  

Define	
  milestones	
  

Create	
  schedule	
  

ac9vi9es	
  begin	
  

Check	
  progress	
  

Rees9mate	
  project	
  
parameter	
  

Refine	
  schedule	
  

renego9ate	
  
constraints	
   Technical	
  review	
  

Problem?	
  

no	
  

yes	
  

Done?	
   yes	
  
no	
  

Abort?	
  

Budget,	
  
Personal,	
  
Deadlines	
  

new	
  
feature	
  
requests	
  



Project	
  planning	
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Task	
   Dura>on	
  (days)	
   Dependencies	
  

T1	
   8	
  

T2	
   15	
  

T3	
   15	
   T1	
  

T4	
   10	
  

T5	
   10	
   T2,	
  T4	
  

T6	
   5	
   T1,	
  T2	
  

T7	
   20	
   T1	
  

T8	
   25	
   T4	
  

T9	
   15	
   T3,	
  T6	
  

T10	
   15	
   T5,	
  T7	
  

T11	
   7	
   T9	
  

T12	
   10	
   T11	
  



Cri9cal	
  paths	
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GanY	
  diagrams	
  

15 



Resource	
  planning	
  

16 



The	
  "almost	
  done"	
  problem	
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Milestone	
  trend	
  analysis	
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Actual	
  9me	
  

Es9mated	
  
comple9on	
  
9me	
  



Risk	
  management	
  



Project	
  planning	
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Iden9fy	
  constraints	
  

Es9mate	
  project	
  
parameters	
  

Define	
  milestones	
  

Create	
  schedule	
  

ac9vi9es	
  begin	
  

Check	
  progress	
  

Rees9mate	
  project	
  
parameter	
  

Refine	
  schedule	
  

renego9ate	
  
constraints	
   Technical	
  review	
  

Problem?	
  

no	
  

yes	
  

Done?	
   yes	
  
no	
  

Abort?	
  

Budget,	
  
Personal,	
  
Deadlines	
  

new	
  
feature	
  
requests	
  



Measurement	
  in	
  so3ware	
  engineering	
  

•  Performance,	
  memory	
  consump9on,	
  …	
  
•  Produc9vity,	
  complexity,	
  …	
  
•  Accuracy	
  of	
  predic9ons,	
  …	
  
•  Readability,	
  maintainability,	
  …	
  
•  Stability,	
  error	
  rate,	
  …	
  
•  Usability,	
  user	
  acceptance,	
  …	
  

•  Depending	
  on	
  evalua9on	
  goal	
  
–  Different	
  data	
  collec9on	
  
–  Different	
  metrics	
  and	
  scales	
  
–  Different	
  evalua9ons	
  



Requirements	
  engineering	
  

•  Knowledge	
  acquisi9on:	
  	
  how	
  to	
  capture	
  relevant	
  detail	
  about	
  
a	
  system?	
  

•  Knowledge	
  representa9on:	
  	
  once	
  captured,	
  how	
  do	
  we	
  
express	
  it	
  most	
  effec9vely?	
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Beyond	
  func9onal	
  correctness	
  

•  E.g.:	
  
–  Availability	
  
–  Modifiability,	
  portability	
  
–  Performance,	
  scalability	
  
–  Security	
  
–  Testability	
  
–  Usability	
  
–  Cost	
  to	
  build,	
  cost	
  to	
  operate	
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So3ware	
  engineering	
  risks	
  

•  Project	
  risks	
  
–  Projects	
  late,	
  buggy,	
  cost	
  overruns	
  

•  System	
  risks	
  
–  Security	
  and	
  safety	
  issues	
  
–  e.g.	
  The	
  Toyota	
  case	
  

•  Engineering	
  risks	
  
–  Unsuitable	
  technology	
  choices,	
  valida9on	
  issues,	
  usability	
  issues,	
  

scalability	
  issues	
  …`	
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Teams	
  

•  Phases:	
  	
  Forming,	
  Storming,	
  Norming,	
  Performing	
  
•  Problems:	
  	
  Groupthink,	
  Social	
  loafing,	
  Communica9on,	
  …	
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So3ware	
  crises…	
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Next	
  9me…	
  


