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Review:	
  Choosing	
  SDLC	
  

•  Which	
  SDLC	
  would	
  you	
  choose?	
  
1.  An	
  experienced	
  team	
  member	
  who	
  absolutely	
  

prefers	
  to	
  work	
  alone,	
  the	
  project	
  can	
  be	
  broken	
  
up	
  into	
  independent	
  chunks	
  

2.  A	
  junior	
  team	
  member	
  who	
  needs	
  more	
  support	
  
in	
  coding	
  but	
  there’s	
  no	
  dedicated	
  training	
  >me	
  

3.  Project	
  that	
  involves	
  a	
  lot	
  of	
  sensi>ve,	
  personal	
  
data	
  

•  More	
  in	
  this	
  week’s	
  lab	
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Aspects	
  of	
  a	
  Project	
  

•  Scope:	
  If	
  too	
  many	
  features	
  to	
  implement	
  
– Team	
  won’t	
  be	
  able	
  to	
  meet	
  expecta>ons	
  

•  Schedule:	
  If	
  there’s	
  not	
  enough	
  >me	
  
– Team	
  won’t	
  be	
  able	
  to	
  complete	
  tasks	
  

•  Cost:	
  If	
  actual	
  budget	
  exceeds	
  es>mates	
  
– Project	
  cancella>on	
  

•  Quality:	
  If	
  product	
  is	
  low	
  quality	
  
– Users	
  won’t	
  use	
  the	
  so*ware	
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Project	
  Management	
  Triangle	
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Key	
  to	
  Project	
  Success	
  

•  Good	
  planning	
  and	
  organiza>on	
  
– Selec>ng	
  appropriate	
  SDLC	
  
– Alloca>ng	
  suitable	
  team	
  members	
  and	
  resources	
  

•  Careful	
  monitoring	
  and	
  control	
  
– Process	
  
– Product	
  development	
  
– HR	
  health	
  

•  What	
  makes	
  a	
  good	
  so*ware	
  project	
  manger?	
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Project	
  Management	
  Competencies	
  

•  Product	
  competencies	
  
– E.g.:	
  manage	
  requirements,	
  select	
  methods	
  

•  Project	
  competencies	
  
– E.g.:	
  document	
  plans,	
  es>mate	
  costs/size	
  

•  People	
  competencies	
  
– E.g.:	
  leadership,	
  communica>on,	
  team	
  building	
  

•  Factors	
  that	
  make	
  so*ware	
  project	
  successful	
  
are	
  not	
  especially	
  technical!	
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In	
  detail…	
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Why	
  3	
  Areas	
  of	
  Competencies?	
  

•  Imagine,	
  what	
  happens	
  if	
  a	
  PM	
  has	
  no…	
  
– Product	
  competency?	
  

– Project	
  competency?	
  

– People	
  competency?	
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PM	
  Main	
  Responsibili>es	
  

1.  Project	
  planning	
  
2.  Project	
  sizing	
  
3.  Es>ma>ng	
  effort	
  needed	
  
4.  Scheduling	
  and	
  alloca>ng	
  resources	
  
5.  Monitoring	
  progress	
  
6.  Quality	
  control	
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1.	
  Project	
  Planning	
  

•  Formal	
  project	
  crea>on	
  
•  Work	
  product:	
  crea>on	
  of	
  project	
  documents	
  
–  Industry:	
  charter,	
  statement	
  of	
  work	
  

• Why	
  project	
  is	
  needed	
  
• What	
  the	
  project	
  is	
  

– Academia:	
  project	
  proposals	
  
• Why	
  project	
  is	
  needed	
  
•  How	
  project	
  will	
  be	
  carried	
  out	
  

•  Plan	
  =	
  WBS	
  +	
  staffing	
  +	
  cost	
  +	
  schedule	
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2.	
  Project	
  Sizing	
  

•  Predic>on	
  of	
  amount	
  of	
  code	
  needed	
  to	
  fulfill	
  
requirements	
  

•  Es>mate	
  size	
  of	
  so*ware	
  in	
  terms	
  of	
  
– Lines	
  of	
  code	
  
– Func>on	
  points	
  or	
  feature	
  points	
  
– Number	
  of	
  processes	
  in	
  data	
  flow	
  diagram	
  (DFD)	
  
– Number	
  of	
  objects,	
  amributes,	
  services	
  in	
  object-­‐
oriented	
  diagram	
  (usually	
  UML	
  nota>on)	
  

•  Used	
  as	
  input	
  to	
  other	
  planning	
  steps	
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3.	
  Project	
  Es>ma>on	
  
•  Predic>on	
  of	
  resources	
  needed	
  to	
  complete	
  
project	
  based	
  on	
  predicted	
  size	
  (#2)	
  

•  Es>mate	
  cost	
  =	
  work	
  effort	
  
–  Cost	
  is	
  always	
  in	
  terms	
  of	
  effort,	
  not	
  $	
  

•  Considers	
  
–  Calendar	
  >me	
  
–  Staff	
  availability,	
  capability,	
  produc>vity	
  
–  Budget	
  constraints	
  
–  Creeping	
  requirements	
  
– What-­‐if	
  analysis	
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4.	
  Project	
  Scheduling	
  
•  Reflects	
  rela>onships	
  among	
  all	
  the	
  resources	
  
and	
  ac>vi>es	
  in	
  project	
  

•  Ways	
  to	
  represent	
  schedule:	
  
–  Simple	
  table	
  
– Ganm	
  chart	
  
–  Pert	
  diagram	
  

•  Main	
  purposes:	
  
–  Illustrates	
  interdependencies	
  on	
  calendar	
  
–  Indicates	
  dates	
  for	
  major	
  milestones	
  
–  Compares	
  es>mates	
  vs.	
  actuals	
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5.	
  Project	
  Monitoring	
  
•  Manage	
  scope,	
  schedule,	
  cost,	
  quality	
  
•  Metrics	
  =	
  measurement	
  of	
  an	
  observable	
  unit	
  
–  Establish	
  baselines	
  
–  Understand	
  what	
  happens	
  during	
  development	
  
–  Enables	
  control	
  

•  Monitor	
  progress	
  and	
  variance	
  
•  Establish	
  goals	
  
•  Predict	
  future	
  performance	
  

–  Enables	
  current/future	
  improvement	
  
•  Increase	
  produc>vity	
  and/or	
  quality	
  

•  Progress	
  management	
  (earned	
  value	
  management)	
  
•  May	
  include	
  risk	
  management	
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6.	
  Project	
  Quality	
  Control	
  

•  Defects	
  should	
  be	
  highlighted	
  and	
  brought	
  forth	
  
for	
  correc>ve	
  ac>on	
  

•  Improve	
  quality,	
  save	
  money,	
  increase	
  business	
  
value	
  

•  Quality	
  assurance	
  ac>vity	
  
– Audi>ng,	
  external	
  reviews,	
  and	
  repor>ng	
  
–  Provide	
  management	
  with	
  data	
  on	
  product	
  quality	
  
–  Focus	
  on	
  correc>on	
  and	
  preven>on	
  
–  Reviews	
  all	
  work	
  products	
  and	
  documented	
  ac>vi>es	
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PM’s	
  Key	
  Role	
  

•  Organize	
  and	
  lead	
  team	
  mee>ngs	
  
•  When	
  should	
  mee>ngs	
  be	
  held?	
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PM’s	
  Key	
  Role	
  

•  Organize	
  and	
  lead	
  team	
  mee>ngs	
  
•  Common	
  mee>ng	
  objec>ves:	
  
–  Informa>on	
  exchange	
  
– Problem	
  solving	
  
– Decision	
  making	
  
– Planning	
  
– Evalua>on	
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Mee>ng	
  Components	
  

•  Roles:	
  
– Facilitator	
  (directs	
  mee>ng)	
  
– Scribe	
  (takes	
  notes	
  and	
  shares	
  with	
  team)	
  
– General	
  par>cipants	
  

•  Input:	
  
– Agenda	
  (list	
  of	
  items	
  to	
  review)	
  

•  Output:	
  
– Minutes	
  (documenta>on)	
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Mee>ng	
  Components	
  

•  Roles:	
  
– Facilitator,	
  scribe,	
  par>cipants	
  

•  Input:	
  
– Agenda	
  (list	
  of	
  items	
  to	
  review)	
  
– Specify:	
  

•  Par>cipants	
  
•  Schedule	
  

•  Output:	
  
– Minutes	
  (documenta>on)	
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Mee>ng	
  Components	
  

•  Roles:	
  
–  Facilitator,	
  scribe,	
  par>cipants	
  

•  Input:	
  
– Agenda	
  (list	
  of	
  items	
  to	
  review)	
  

•  Output:	
  
– Minutes	
  (documenta>on)	
  
–  Specify:	
  	
  

•  Outcomes:	
  summary	
  of	
  main	
  points	
  per	
  item	
  
•  Decisions:	
  what	
  and	
  why	
  was	
  decided	
  
•  Ac>on	
  items:	
  who	
  will	
  do	
  what	
  by	
  when	
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Crea>ng	
  a	
  Project	
  Plan	
  

•  Plan	
  =	
  WBS	
  +	
  staffing	
  +	
  cost	
  +	
  schedule	
  
– Decompose	
  project	
  into	
  WBS	
  
– Assign	
  hardware	
  and	
  human	
  resources	
  
– Es>mate	
  schedule	
  required	
  
– Budget	
  es>ma>on	
  (not	
  for	
  this	
  course)	
  

•  Reviewed	
  and	
  approved	
  by	
  everyone	
  involved	
  
•  Serves	
  as	
  benchmark	
  
– Actuals	
  serve	
  as	
  comparison	
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Work	
  Breakdown	
  Structure	
  (WBS)	
  

•  WBS	
  =	
  heart	
  of	
  a	
  project	
  plan	
  
•  Resembles	
  hierarchy	
  diagram	
  
•  Typically	
  organized	
  around	
  deliverables	
  and	
  
work	
  products	
  

•  E.g.:	
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Work	
  Product	
  vs.	
  Deliverable	
  

30	
  

•  Work	
  product	
  
– Anything	
  tangible	
  produced	
  as	
  part	
  of	
  project	
  
–  E.g.,	
  project	
  plan,	
  mee>ng	
  minutes,	
  test	
  logs,	
  etc.	
  
–  Can	
  be	
  internal	
  to	
  team	
  

•  Deliverable	
  
– Work	
  products	
  that	
  are	
  viewed	
  by	
  client	
  or	
  another	
  
project	
  team	
  

–  E.g.,	
  source	
  code,	
  technical	
  manual,	
  user	
  manual,	
  etc.	
  
–  External	
  to	
  immediate	
  team	
  



Types	
  of	
  WBS	
  

•  Product	
  view	
  
– Depicts	
  hierarchical	
  rela>onship	
  between	
  
so*ware	
  modules	
  

•  Process	
  view	
  
– Depicts	
  hierarchical	
  rela>onship	
  between	
  work	
  
ac>vi>es	
  

•  Why	
  both?	
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Example	
  

•  Is	
  this	
  par>al	
  WBS	
  product	
  view	
  or	
  process	
  
view?	
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Top-­‐level	
  WBS	
  for	
  A2/A3/Project	
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Ex	
  WBS	
  for	
  Phase	
  1:	
  Ini>a>on	
  

34	
  

•  Subtasks	
  with	
  	
  
subsubtasks:	
  
–  Ini>al	
  user	
  mee>ng	
  
– Project	
  proposal	
  
– Project	
  plan	
  
– Repositories	
  

•  Other	
  subtasks:	
  
– 1.1-­‐1.4	
  
– 1.9:	
  Con>ngency	
  tasks	
  



Ex:	
  Plan	
  for	
  Phase	
  1	
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Ex:	
  Plan	
  for	
  Phase	
  1	
  

•  Headings	
  used	
  on	
  previous	
  slide	
  
– Task	
  number,	
  task	
  >tle	
  
– Es>mate	
  hours	
  and	
  actual	
  hours	
  
– Es>mated	
  start	
  and	
  end	
  dates	
  
– Actual	
  start	
  and	
  end	
  dates	
  
– Assigned	
  to	
  team/sub-­‐team	
  

•  Could	
  have	
  individuals	
  
•  Indicate	
  lead	
  vs.	
  assistant/support	
  in	
  that	
  task	
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Ex:	
  WBS	
  for	
  Phase	
  4.3	
  

•  Phase	
  4:	
  Development	
  
•  Product	
  view	
  WBS	
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Crea>ng	
  a	
  WBS	
  

38	
  

•  Organize	
  work	
  according	
  to	
  chosen	
  SDLC	
  
•  Arrange	
  ac>vi>es	
  around	
  major	
  work	
  
products,	
  deliverables,	
  milestones	
  

•  Keep	
  plan	
  fairly	
  high	
  level	
   	
   	
   	
   	
   	
  (why?)	
  
– Decompose	
  only	
  to	
  1	
  or	
  2	
  levels	
  

•  Use	
  teams	
  or	
  sub-­‐teams	
  for	
  chunks	
  of	
  work	
  
– E.g.:	
  analysis	
  team,	
  documenta>on	
  team,	
  test	
  
team,	
  programming	
  team	
  



What	
  are	
  Milestones	
  

•  Milestone	
  =	
  significant	
  event	
  in	
  project	
  
– Usually	
  associated	
  with	
  comple>on	
  of	
  deliverable	
  
– Ex.	
  customer	
  demo	
  date	
  

•  Why	
  do	
  milestones	
  typically	
  have	
  zero	
  
dura>on?	
  

•  Each	
  project	
  should	
  have	
  some	
  milestones	
  
spread	
  out	
  throughout	
  schedule	
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Remaining	
  Steps	
  in	
  Crea>ng	
  Plan	
  
•  A*er	
  WBS,	
  add:	
  
–  Staffing	
  requirements	
  (names/posi>ons)	
  
–  Schedule	
  (es>mated	
  start/end	
  dates)	
  
–  Cost	
  (budget)	
  

•  Should	
  you	
  come	
  up	
  with	
  …	
  
–  Schedule	
  before	
  staffing	
  is	
  assigned?	
  
–  Budget	
  before	
  staffing	
  is	
  assigned?	
  

•  A*er	
  project	
  starts,	
  do	
  progress	
  monitoring:	
  
– Update	
  Actual	
  hours	
  
– Update	
  Actual	
  Start/end	
  dates	
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Example	
  WBS	
  for	
  Rapid	
  Protoyping	
  

41	
  



Decide	
  Main	
  Phases	
  
1.  Joint	
  Project	
  Planning	
  
2.  Rapid	
  Analysis	
  
3.  Database	
  Crea>on	
  
4.  Design	
  User	
  Interface	
  
5.  Design	
  Func>ons	
  
6.  Create	
  Par>al	
  Requirements	
  Document	
  
7.  Create	
  Prototype	
  
8.  Evaluate	
  System	
  
9.  Implement	
  System	
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Phase	
  1:	
  Joint	
  Project	
  Planning	
  

•  1.1	
  Ini>a>on	
  
– 1.1.1	
  Establish	
  project	
  environment	
  
– 1.1.2	
  Plan	
  project	
  management	
  

•  1.2	
  Concept	
  Explora>on	
  
– 1.2.1	
  Iden>fy	
  needs	
  
– 1.2.2	
  Conduct	
  feasibility	
  analysis	
  
– 1.2.3	
  Create	
  project	
  charter/proposal	
  
– 1.2.4	
  Plan	
  system	
  transi>on	
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WBS	
  for	
  Phase	
  1	
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WBS	
  for	
  Phase	
  2	
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WBS	
  for	
  Phases	
  3,4	
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WBS	
  for	
  Phases	
  5,6,7	
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WBS	
  for	
  Phases	
  8,9	
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