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 “The hardest single part of building a software system is deciding 
precisely what to build. No other part of the conceptual work is as 
difficult as establishing the detailed technical requirements...No 

other part of the work so cripples the resulting system if done wrong. 
No other part is as difficult to rectify later.” ���

���
F.P. Brooks, “No Silver Bullet: Essence and Accidents of Software 

Engineering”
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What	
  is	
  a	
  “so*ware	
  requirement?”	
  

Defini6on:	
  A	
  descrip+on	
  of	
  something	
  the	
  so3ware	
  must	
  do	
  or	
  
property	
  it	
  must	
  have	
  

The	
  set	
  of	
  system	
  requirements	
  denote	
  the	
  problem	
  to	
  be	
  
solved	
  and	
  any	
  constraints	
  on	
  the	
  solu+on	
  
Ideally,	
  requirements	
  specify	
  precisely	
  what	
  the	
  so3ware	
  must	
  do	
  

without	
  describing	
  how	
  to	
  do	
  it	
  
Any	
  system	
  that	
  meets	
  requirements	
  should	
  be	
  an	
  acceptable	
  

implementa+on	
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Requirements	
  Phase	
  Goals	
  

What	
  does	
  “geAng	
  the	
  requirements	
  right”	
  mean	
  in	
  the	
  systems	
  
development	
  context?	
  

Only	
  three	
  goals	
  
1.  Understand	
  precisely	
  what	
  is	
  required	
  of	
  the	
  so3ware	
  
2.  Communicate	
  that	
  understanding	
  to	
  all	
  of	
  the	
  par+es	
  involved	
  in	
  the	
  

development	
  (stakeholders)	
  
3.  Control	
  produc+on	
  to	
  ensure	
  the	
  final	
  system	
  sa+sfies	
  the	
  

requirements	
  

Sounds	
  easy	
  but	
  hard	
  to	
  do	
  in	
  prac+ce	
  
Understanding	
  what	
  makes	
  these	
  goals	
  difficult	
  to	
  accomplish	
  

helps	
  us	
  understand	
  how	
  to	
  mi+gate	
  the	
  risks	
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What	
  makes	
  requirements	
  difficult?	
  

Comprehension	
  (understanding)	
  
People	
  don’t	
  (really)	
  know	
  what	
  they	
  want	
  (…un+l	
  they	
  see	
  it)	
  
Superficial	
  grasp	
  is	
  insufficient	
  to	
  build	
  correct	
  so3ware	
  

Communica+on	
  
People	
  work	
  best	
  with	
  regular	
  structures,	
  conceptual	
  coherence,	
  and	
  

visualiza+on	
  
So3ware’s	
  conceptual	
  structures	
  are	
  complex,	
  arbitrary,	
  and	
  difficult	
  to	
  visualize	
  

Control	
  (predictability,	
  manageability)	
  
Difficult	
  to	
  predict	
  which	
  requirements	
  will	
  be	
  hard	
  to	
  meet	
  
Requirements	
  change	
  all	
  the	
  +me	
  
Together	
  can	
  make	
  planning	
  unreliable,	
  cost	
  and	
  schedule	
  unpredictable	
  

Inseparable	
  Concerns	
  
Many	
  requirements	
  issues	
  cannot	
  be	
  cleanly	
  separated	
  (I.e.,	
  decisions	
  about	
  one	
  

necessarily	
  impact	
  another)	
  
Difficult	
  to	
  apply	
  “divide	
  and	
  conquer”	
  	
  
Must	
  make	
  tradeoffs	
  where	
  requirements	
  conflict	
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1.1	
  Elicita6on	
  
Goal:	
  Understand	
  precisely	
  what	
  is	
  required	
  of	
  the	
  so3ware	
  

Answer	
  the	
  ques+on,	
  “What	
  do	
  the	
  stakeholders	
  want?”	
  
Stakeholder:	
  anyone	
  with	
  a	
  valid	
  interest	
  in	
  the	
  outcome	
  of	
  a	
  so3ware	
  

development	
  
Inherently	
  open-­‐ended,	
  ambiguous	
  ques+on	
  
Addressed	
  by	
  a	
  number	
  of	
  elicita+on	
  methods	
  

Interview	
  –	
  tradi+onal	
  standard	
  	
  
Focus	
  groups	
  
Prototyping	
  
Scenario	
  analysis	
  (next),	
  etc.	
  

All	
  have	
  differing	
  costs,	
  strengths,	
  and	
  weaknesses.	
  None	
  is	
  a	
  
complete	
  solu+on	
  
Use	
  more	
  than	
  one	
  approach	
  
Check	
  the	
  results	
  early	
  and	
  o*en	
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Needs	
  of	
  Different	
  Audiences	
  

Customer/User	
  
Focus	
  on	
  problem	
  understanding	
  
Use	
  language	
  of	
  problem	
  domain	
  
Technical	
  if	
  problem	
  space	
  is	
  

technical	
  

Developer 

Customer 

Requirements 
Analyst 

Problem	
  Understanding/	
  
Business	
  Needs	
  

Detailed	
  technical	
  
Requirements	
  

Development	
  organiza+on	
  
Focus	
  on	
  system/so3ware	
  

solu+ons	
  
Use	
  language	
  of	
  solu+on	
  space	
  

(so3ware)	
  
Precise	
  and	
  detailed	
  enough	
  to	
  

write	
  code,	
  test	
  cases,	
  etc.	
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SRS	
  Template	
  

Informal,	
  user	
  
centric	
  

Formal,	
  technical	
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Informal	
  Specifica6on	
  Techniques	
  
Most	
  requirements	
  specifica+on	
  methods	
  are	
  informal	
  

Natural	
  language	
  specifica+on	
  
Use	
  cases	
  
Mock-­‐ups	
  (pictures)	
  
Story	
  boards	
  

Benefits	
  
Requires	
  lible	
  technical	
  exper+se	
  to	
  read/write	
  
Useful	
  for	
  communica+ng	
  with	
  a	
  broad	
  audience	
  
Useful	
  for	
  capturing	
  intent	
  (e.g.,	
  how	
  does	
  the	
  planned	
  system	
  address	
  

customer	
  needs,	
  business	
  goals?)	
  
Drawbacks	
  

Inherently	
  ambiguous,	
  imprecise	
  
Cannot	
  effec+vely	
  establish	
  completeness,	
  consistency	
  

However,	
  can	
  add	
  rigor	
  with	
  standards,	
  templates,	
  etc.	
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Use	
  Cases	
  

Use	
  Case:	
  a	
  story	
  describing	
  how	
  the	
  system	
  and	
  a	
  user	
  interact	
  
to	
  accomplish	
  a	
  user	
  task	
  

A	
  form	
  of	
  User	
  Centered	
  Analysis	
  –	
  capturing	
  requirements	
  from	
  
the	
  user’s	
  point	
  of	
  view	
  
Goal	
  of	
  helping	
  iden+fy	
  user	
  needs	
  
Solve	
  the	
  right	
  problem	
  
Describe	
  the	
  “business	
  logic”	
  of	
  the	
  system	
  

Use	
  cases	
  specify	
  a	
  subset	
  of	
  func6onal	
  requirements	
  
Only	
  system	
  behavior	
  observable	
  to	
  the	
  user	
  
Does	
  not	
  address	
  non-­‐func+onal	
  constraints,	
  quali+es	
  

Use	
  cases	
  should	
  not	
  specify	
  design	
  or	
  implementa+on	
  
(including	
  UI	
  design)	
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Iden6fying	
  Actors	
  

Actors	
  –	
  iden+fies	
  the	
  roles	
  different	
  users	
  play	
  with	
  respect	
  
to	
  the	
  system	
  
Roles	
  represent	
  different	
  classes	
  of	
  users	
  (users	
  with	
  different	
  goals)	
  
Actors	
  carry	
  out	
  use	
  cases	
  

Helps	
  iden+fy	
  requirements	
  for	
  different	
  kinds	
  of	
  users	
  
“How	
  would	
  depositors	
  use	
  the	
  system?”	
  
“How	
  would	
  a	
  library	
  patron	
  use	
  the	
  system?”	
  

Diverse	
  classes	
  of	
  users	
  may	
  very	
  different	
  goals	
  and	
  require	
  
different	
  interfaces	
  
E.g.,	
  users	
  vs.	
  administrators	
  vs.	
  content	
  providers	
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UML	
  Graphic	
  Example	
  

hbp://www.math-­‐cs.gordon.edu/local/courses/cs211/ATMExample/	
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Crea6ng	
  Use	
  Cases	
  

Iden+fy	
  a	
  key	
  actor	
  and	
  purpose	
  
The	
  purpose	
  informs	
  the	
  use	
  case	
  +tle	
  and	
  descrip+on	
  

Iden+fy	
  the	
  main	
  flow	
  (ideal	
  path)	
  from	
  the	
  star+ng	
  point	
  to	
  the	
  
result	
  
Precondi+ons:	
  anything	
  that	
  must	
  be	
  true	
  to	
  ini+ate	
  the	
  Use	
  Case	
  
Trigger:	
  event,	
  if	
  any,	
  ini+a+ng	
  the	
  Use	
  Case	
  
Basic	
  Flow:	
  sequence	
  of	
  interac+ons	
  from	
  the	
  trigger	
  event	
  to	
  the	
  result	
  
Alterna+ve	
  Flows:	
  iden+fy	
  sequences	
  branching	
  off	
  the	
  Basic	
  Flow	
  



•  CIS 422 

Guidelines	
  for	
  Good	
  Use	
  Cases	
  

Use	
  Cases	
  should	
  express	
  requirements,	
  not	
  design	
  
Focus	
  on	
  import	
  results	
  that	
  provide	
  value	
  to	
  specific	
  actors	
  

•  I.e.,	
  if	
  nobody	
  really	
  cares	
  about	
  the	
  outcome,	
  it	
  is	
  not	
  a	
  good	
  use	
  case	
  

Focus	
  on	
  what	
  the	
  actor	
  is	
  doing,	
  not	
  the	
  details	
  of	
  how	
  
•  Not:	
  “The	
  user	
  le3-­‐clicks	
  on	
  the	
  radio	
  bubon	
  labeled	
  Balance	
  and	
  presses	
  
the	
  Enter	
  bubon”	
  

•  “The	
  user	
  elects	
  the	
  op+on	
  to	
  view	
  the	
  balance.”	
  

Looking	
  for	
  a	
  small	
  number	
  of	
  use	
  cases	
  that	
  capture	
  the	
  most	
  
important	
  interac+ons	
  
Read	
  the	
  IBM	
  Use	
  Case	
  paper	
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Example	
  Use	
  Case	
  

Avoids	
  design	
  decisions	
  
References	
  other	
  use	
  cases	
  
References	
  more	
  precise	
  

defini+ons	
  where	
  
necessary	
  

Some	
  terms	
  need	
  further	
  
defini+on	
  (e.g.	
  PIN)	
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For	
  Wednesday:	
  	
  
Prepare	
  ques+ons	
  that	
  help	
  address	
  your	
  biggest	
  risks	
  and	
  

uncertain6es	
  
...but	
  be	
  prepared	
  to	
  improvise	
  if	
  some	
  assump+ons	
  are	
  not	
  met	
  
	
  
Consider	
  mul+ple	
  stakeholders/users:	
  
•  SafeRide	
  user	
  
•  SafeRide	
  driver	
  
•  SafeRide	
  dispatcher	
  
•  SafeRide	
  management	
  (?)	
  

Sketch	
  use	
  cases	
  from	
  each	
  perspec6ve.	
  	
  They	
  will	
  be	
  wrong,	
  but	
  
that’s	
  ok	
  ...	
  they	
  will	
  help	
  you	
  ask	
  the	
  right	
  ques+ons	
  to	
  discover	
  
what’s	
  wrong	
  and	
  how	
  to	
  make	
  it	
  right.	
  	
  


