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Visit	
  by	
  Intel	
  

•  March	
  18	
  or	
  23	
  (to	
  be	
  confirmed)	
  
•  Erik	
  Simmons,	
  head	
  of	
  “Emergent	
  Systems	
  and	
  
Coaching”	
  

•  What	
  would	
  you	
  like	
  him	
  to	
  talk	
  about?	
  	
  
(idea:	
  30	
  min	
  presentaVon	
  plus	
  long	
  Q	
  &	
  A)	
  

•  I	
  will	
  give	
  you	
  his	
  slide	
  set	
  a	
  week	
  before	
  so	
  
you	
  can	
  prepare	
  for	
  the	
  visit	
  	
  
à	
  flipped	
  classroom	
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Literature	
  Review	
  

•  Feedback	
  posted	
  on	
  BeachBoard	
  
•  Points	
  assigned	
  
•  Remember:	
  You	
  all	
  made	
  an	
  effort,	
  and	
  I	
  
recognize	
  that.	
  I	
  wrote	
  more	
  about	
  my	
  
criVque	
  and	
  things	
  you	
  could	
  do	
  be_er	
  than	
  
about	
  the	
  things	
  that	
  worked	
  well	
  –	
  because	
  
that’s	
  what	
  you	
  need	
  to	
  know	
  to	
  improve.	
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References	
  –	
  again…	
  
In	
  one	
  of	
  the	
  reference	
  lists:	
  
“XML	
  messaging	
  for	
  Mobile	
  Devices:	
  From	
  
requirements	
  to	
  implementa:on”	
  	
  
by	
  Jakko	
  Kangasharju,	
  Sasu	
  Tarkoma	
  	
  
published	
  in	
  ScienceDirect	
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References	
  –	
  again…	
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Your	
  team	
  projects	
  
•  Soeware	
  Scalable	
  Three-­‐Dimensional	
  Printer	
  Carriage	
  
w/	
  Interchangeable	
  Print	
  Heads	
  	
  

•  Home	
  automaVon	
  installaVon	
  work	
  order	
  system	
  	
  
•  Pitching	
  machine	
  for	
  tennis	
  balls	
  
•  PriceShare	
  	
  
•  HyperSocialYelp	
  	
  
•  StuList	
  	
  
•  Product	
  Review	
  on	
  Social	
  Plajorm	
  	
  
•  Sportsbuddy	
  
•  Beach	
  Cops	
  	
  
•  2	
  tbd	
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Recap	
  Vme!	
  

•  Stakeholders	
  
– DefiniVon	
  
– What	
  types	
  of	
  stakeholders	
  are	
  there?	
  	
  
What	
  roles?	
  Which	
  funcVons?	
  

– Which	
  are	
  the	
  characterisVcs	
  we	
  need	
  for	
  
stakeholder	
  analysis?	
  

– Why	
  a	
  stakeholder	
  model?	
  
How	
  do	
  I	
  elaborate	
  a	
  stakeholder	
  model?	
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Requirements	
  Engineering	
  –	
  Outline	
  
•  WHY	
  do	
  we	
  need	
  Requirements	
  Engineering	
  and	
  what	
  is	
  it?	
  
•  Principles:	
  DefiniVons,	
  process,	
  roles,	
  problem/soluVon	
  view,	
  arVfact	
  orientaVon	
  
•  System	
  Models:	
  DecomposiVon	
  and	
  abstracVon,	
  system	
  views	
  
•  Frameworks:	
  What	
  reference	
  structures	
  can	
  I	
  use	
  for	
  requirements?	
  
•  Business	
  Case	
  Analysis:	
  Why	
  are	
  we	
  building	
  this	
  system?	
  
•  Stakeholders:	
  Who	
  are	
  the	
  people	
  to	
  talk	
  to	
  about	
  requirements?	
  
•  Goals	
  and	
  Constraints:	
  What	
  are	
  the	
  major	
  objec5ves	
  for	
  the	
  system?	
  
•  System	
  Vision:	
  What	
  exactly	
  do	
  we	
  want	
  to	
  achieve?	
  
•  Domain	
  Models:	
  What	
  are	
  the	
  surrounding	
  systems	
  ours	
  interacts	
  with?	
  
•  Usage	
  Models:	
  How	
  will	
  the	
  system	
  interact	
  with	
  the	
  user?	
  
•  Soeware	
  quality	
  models:	
  How	
  to	
  determine	
  the	
  quality	
  characterisVcs?	
  
•  Quality	
  requirements:	
  How	
  to	
  specify	
  which	
  qualiVes	
  need	
  to	
  be	
  met?	
  
•  Process	
  requirements:	
  How	
  to	
  specify	
  constraints	
  for	
  development?	
  
•  Towards	
  a	
  system	
  specificaVon:	
  How	
  to	
  hand	
  over	
  to	
  design?	
  
•  Quality	
  assurance:	
  How	
  to	
  ensure	
  that	
  RE	
  is	
  done	
  in	
  a	
  good	
  way?	
  
•  Change	
  management:	
  How	
  to	
  evolve	
  requirements?	
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ConnecVng	
  to	
  last	
  lecture:	
  	
  
Stakeholders	
  and	
  ElicitaVon	
  
•  ElaboraVon	
  of	
  an	
  adequate,	
  complete	
  requirements	
  	
  

and	
  system	
  specificaVon	
  
–  Stakeholder	
  Model	
  
–  ElicitaVon	
  and	
  creaVvity	
  techniques	
  
–  Modeling	
  is	
  part	
  of	
  requirements	
  elicitaVon	
  and	
  analysis	
  

	
  
QuesVons	
  that	
  follow	
  w.r.t.	
  goals:	
  
à How	
  to	
  elicit	
  goals	
  in	
  models	
  and	
  which	
  techniques	
  are	
  available?	
  
à Which	
  interdependencies	
  exist	
  between	
  goal	
  models	
  and	
  other	
  RE	
  

contents?	
  	
  
à How	
  can	
  I	
  use	
  goal	
  models	
  within	
  the	
  requirements	
  analysis?	
  
à Which	
  challenges	
  may	
  arise	
  when	
  performing	
  goal	
  modeling?	
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Glossary

  

Glossary

  

Glossary

  

Today‘s	
  learning	
  goals	
  
•  Founda5ons	
  of	
  goal	
  modeling	
  

–  DefiniVon,	
  characterisVcs,	
  	
  
meaning	
  and	
  purpose	
  

–  Interdependencies	
  between	
  goal	
  	
  
models	
  and	
  other	
  RE	
  content	
  
	
  

•  Overview	
  of	
  
–  Types	
  of	
  goals	
  
–  Goal	
  models	
  in	
  the	
  context	
  of	
  analyis	
  

(dependencies,	
  idenVficaVon	
  and	
  	
  
avoiding	
  conflicts,	
  QA)	
  

–  Techniques	
  for	
  goal	
  modeling	
  
•  Goal	
  modeling	
  in	
  context	
  of	
  AMDiRE	
  
•  Understanding	
  of	
  typical	
  problems	
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Goals	
  and	
  Constraints	
  

•  MoVvaVon	
  and	
  overview	
  
•  DefiniVon	
  
•  Types	
  of	
  goals	
  
•  Goal	
  refinement	
  and	
  abstracVon	
  
•  Goal	
  models	
  and	
  usage	
  for	
  analysis	
  and	
  quality	
  
assurance	
  

•  Techniques	
  for	
  goal	
  modeling	
  
•  Goal	
  modeling	
  with	
  AMDiRE	
  
•  Typical	
  problems	
  when	
  using	
  goal	
  models	
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Meaning	
  of	
  explicit	
  goals	
  

•  Explicit	
  elicitaVon	
  of	
  the	
  goals	
  pursued	
  by	
  a	
  project/	
  a	
  system	
  
development/	
  a	
  system	
  :	
  	
  

Why	
  should	
  the	
  system	
  be	
  developed?	
  	
  
à Which	
  goals	
  are	
  being	
  pursued?	
  

–  Business	
  goals,	
  market	
  goals,	
  relaVon	
  to	
  strategic	
  goals	
  of	
  the	
  
company,	
  ...	
  

–  Technical	
  goals	
  
–  Methodical	
  goals	
  
–  FuncVonal	
  goals	
  
–  ...	
  

à Goals	
  form	
  an	
  essen5al	
  part	
  of	
  the	
  ra5onale	
  for	
  requirements	
  	
  
and	
  build	
  a	
  basis	
  early	
  on	
  for	
  
à Traceable	
  requirements	
  	
  
à PrioriVzaVon	
  of	
  requirements	
  
à ....	
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Problems	
  addressed	
  by	
  goal	
  modeling	
  

Advantages	
  of	
  a	
  systemaVc	
  elicitaVon	
  and	
  documentaVon	
  of	
  
explicit,	
  negoVable,	
  assessable	
  goals:	
  
•  Analysis	
  of	
  goals	
  as	
  well	
  as	
  

–  early	
  idenVficaVon	
  of	
  goal	
  conflicts	
  	
  
–  early	
  idenVficaVon	
  of	
  „Moving	
  Targets“	
  	
  

•  A	
  series	
  of	
  requirements	
  jusVficaVons	
  documents	
  the	
  
decision	
  path	
  from	
  goals	
  to	
  soluVon	
  basis.	
  

•  DifferenVaVon	
  between	
  problem	
  and	
  soluVon:	
  
–  How	
  are	
  the	
  requirements	
  to	
  be	
  evaluated	
  and	
  to	
  be	
  jusVfied?	
  
–  What	
  are	
  the	
  necessary	
  and	
  reasonable	
  assumpVons?	
  
–  What	
  reveals	
  itself	
  as	
  free	
  (unconstrained)	
  design	
  decision?	
  

à Avoid	
  too	
  much	
  soluVon	
  orientaVon	
  (via	
  goal	
  abstracVon).	
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Examples	
  for	
  goals	
  
•  Goal	
  of	
  the	
  system	
  user	
  or	
  customer:	
  

–  The	
  system	
  administrates	
  the	
  essen:al	
  data	
  of	
  our	
  company	
  
over	
  the	
  next	
  20	
  years.	
  

•  Business	
  goal	
  of	
  the	
  system	
  manufacturer	
  or	
  an	
  investor:	
  
–  The	
  system	
  reaches	
  a	
  market	
  sa:sfac:on	
  of	
  at	
  least	
  20%.	
  

•  Quality	
  goals	
  of	
  a	
  typical	
  user:	
  
–  The	
  system	
  is	
  easy	
  to	
  handle.	
  
–  The	
  system	
  is	
  fast	
  and	
  efficient.	
  

•  PrescripVons	
  by	
  a	
  standard:	
  
–  The	
  system	
  fullfills	
  the	
  security	
  standard	
  xyz.	
  

14	
  CSULB	
  spring	
  2015	
  



Which	
  goals	
  could	
  the	
  stakeholders	
  
have?	
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Goals	
  and	
  Constraints	
  

•  MoVvaVon	
  and	
  overview	
  
•  DefiniVon	
  
•  Types	
  of	
  goals	
  
•  Goal	
  refinement	
  and	
  abstracVon	
  
•  Goal	
  models	
  and	
  usage	
  for	
  analysis	
  and	
  quality	
  
assurance	
  

•  Techniques	
  for	
  goal	
  modeling	
  
•  Goal	
  modeling	
  with	
  AMDiRE	
  
•  Typical	
  problems	
  when	
  using	
  goal	
  models	
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What	
  is	
  a	
  goal?	
  

Defini5on	
  
	
  	
  	
  	
  	
  	
  	
  DiscreVonary	
  abstract	
  characterisVc,	
  which	
  

1. the	
  system	
  shall	
  fulfill	
  w.r.t.	
  it‘s	
  operaVonal	
  environment	
  
or	
  

2. the	
  development	
  process	
  of	
  the	
  system	
  shall	
  fulfill.	
  
	
  
Cri5cal	
  points	
  
•  No	
  hint	
  w.r.t.	
  the	
  soluVon	
  and	
  oeen	
  not	
  quanVfied.	
  

à 	
  Unmistakeable	
  clarity,	
  when	
  a	
  goal	
  is	
  reached	
  
à 	
  Basic	
  achievability	
  of	
  a	
  goal	
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DelimitaVon	
  of	
  goals	
  and	
  
requirements	
  

„A	
  goal	
  is	
  a	
  prescrip:ve	
  statement	
  of	
  intent.“	
  	
  
-­‐	
  Axel	
  van	
  Lamsweerde	
  

à Goals	
  impose	
  general	
  constraints	
  or	
  a	
  vision,	
  state	
  or	
  effect	
  that	
  is	
  
connected	
  with	
  development.	
  

By	
  the	
  way:	
  
§  „PrescripVve“:	
  A	
  (high-­‐level)	
  goal	
  itself	
  oeen	
  doesn‘t	
  require	
  a	
  

raVonale,	
  goals	
  are	
  the	
  raVonale	
  for	
  deduced	
  requirements.	
  
§  Goals	
  serve	
  for	
  the	
  understanding	
  of	
  the	
  to-­‐be-­‐reached	
  state	
  of	
  the	
  

system,	
  the	
  system	
  context,	
  etc.	
  
Example	
  
§  Goals	
  are	
  used	
  for	
  gap	
  analysis	
  and	
  conversion	
  from	
  the	
  current	
  

state	
  of	
  business	
  processes	
  and	
  legacy	
  systems	
  to	
  a	
  desired	
  state.	
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From	
  goals	
  to	
  requirements	
  

In	
  tendency	
  
•  Goals:	
  encompassing,	
  general,	
  bound	
  to	
  intents	
  and	
  moVvaVons,	
  

mostly	
  directed	
  towards	
  the	
  context	
  of	
  the	
  system	
  under	
  
development	
  

•  Requirements:	
  Demands	
  for	
  concrete,	
  oeen	
  detailed	
  
characterisVcs	
  of	
  a	
  system	
  or	
  it‘s	
  development	
  process	
  	
  
(ideally	
  raVonalized	
  by	
  a	
  goal)	
  

	
  
Delimita5on	
  
•  In	
  some	
  approaches	
  (e.g.	
  KAOS)	
  requirements	
  are	
  denoted	
  as	
  

specialized	
  goals	
  that	
  are	
  related	
  to	
  specific	
  subsystems	
  and	
  actors	
  
(„Agents“).	
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CharacterisVcs	
  of	
  goals	
  

•  A	
  goal	
  is	
  characterized	
  by	
  it‘s	
  goal	
  descripVon	
  
•  We	
  disVnguish	
  between	
  goals	
  and	
  their	
  descripVon	
  

–  Precision:	
  How	
  unambiguous	
  is	
  a	
  goal	
  described?	
  	
  
(subjecVve/objecVve	
  goal	
  descripVon)	
  

–  Concreteness/abstractness	
  
–  Verifiability:	
  How	
  unambiguously	
  can	
  the	
  saVsfacVon	
  of	
  
the	
  goal	
  be	
  verified?	
  

–  Degree	
  of	
  saVsfacVon:	
  Is	
  the	
  goal	
  saVsfiable	
  to	
  a	
  specific	
  
degree	
  or	
  only	
  as	
  a	
  whole?	
  

Careful:	
  Oeen	
  goals	
  are	
  characterized	
  indirectly	
  by	
  
metrics	
  that	
  shall	
  be	
  achieved!	
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Goal	
  saVsfacVon	
  

•  SaVsfacVon	
  of	
  goals	
  happens	
  via	
  adequate	
  steps,	
  
characterized	
  by	
  
–  subgoals	
  
–  (deduced)	
  requirements	
  /	
  constraints	
  	
  

à To	
  characterize	
  goals	
  and	
  make	
  them	
  more	
  precise,	
  it	
  
is	
  helpful	
  to	
  introduce	
  metrics	
  for	
  the	
  degree	
  of	
  
saVsfacVon	
  
–  RelaVons	
  between	
  goals,	
  subgoals	
  via	
  formulas	
  
à This	
  allows	
  for	
  statements	
  whether	
  saVsfying	
  Goal	
  A	
  to	
  a	
  
higher	
  degree	
  helps,	
  hinders	
  or	
  doesn‘t	
  influence	
  Goal	
  B	
  
-  DefiniVon	
  of	
  performance	
  metrics	
  for	
  individual	
  goals	
  (for	
  
example	
  via	
  GQM	
  –	
  the	
  Goal	
  QuesVon	
  Metric	
  approach)	
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Goal	
  models:	
  Idea	
  

Goal	
  models	
  for	
  structuring	
  all	
  relevant:	
  
•  Goals	
  and	
  subgoals	
  
•  RelaVons	
  between	
  goals:	
  	
  

– Hierarchy/decomposiVon	
  of	
  goals	
  and/into	
  
subgoals	
  

–  Interdependencies	
  between	
  goals	
  

22	
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Goal	
  models	
  
•  Network	
  of	
  characteris5cs	
  

–  Set	
  of	
  related	
  characterisVcs	
  
•  Goal	
  tree	
  

–  Set	
  of	
  related	
  characerisVcs	
  of	
  goals	
  with	
  a	
  hierarchical	
  refinement	
  relaVon	
  and	
  
different	
  interdependencies	
  

–  Known	
  representaVves:	
  KAOS	
  (van	
  Lamsweerde,	
  et	
  al.),	
  GSN	
  (Goal	
  Structuring	
  
NotaVon,	
  Kelly	
  et	
  al.),	
  i*	
  (Yu	
  et	
  al.),	
  ...	
  	
  

•  Expecta5on	
  
–  Leaf	
  of	
  the	
  goal	
  tree	
  that	
  can	
  exclusively	
  be	
  related	
  to	
  it‘s	
  context	
  with	
  regard	
  to	
  

it‘s	
  saVsfacVon.	
  
•  Requirement	
  

–  Leaf	
  of	
  the	
  goal	
  tree	
  that	
  can	
  exclusively	
  be	
  related	
  to	
  the	
  system	
  with	
  regard	
  to	
  
it‘s	
  saVsfacVon.	
  

–  FuncVonal	
  or	
  non-­‐funcVonal	
  characterisVc	
  of	
  the	
  system	
  that	
  can	
  be	
  deduced	
  from	
  
the	
  goals	
  

•  ExpectaVon	
  and	
  requirement	
  can	
  be	
  combined	
  to	
  an	
  Assump5on/Guarantee	
  
pair	
  (A/G	
  specificaVon)	
  w.r.t.	
  the	
  interface	
  between	
  system	
  and	
  context.	
   23	
  

Context Layer

Stakeholder Model Objectives 
& Goals

Constraints 
& Rules

!

!

!

!

!

Business Case

Domain Model

Project Scope

  

Glossary

  

CSULB	
  spring	
  2015	
  



Goals	
  and	
  Constraints	
  

•  MoVvaVon	
  and	
  overview	
  
•  DefiniVon	
  
•  Types	
  of	
  goals	
  
•  Goal	
  refinement	
  and	
  abstracVon	
  
•  Goal	
  models	
  and	
  usage	
  for	
  analysis	
  and	
  quality	
  
assurance	
  

•  Techniques	
  for	
  goal	
  modeling	
  
•  Goal	
  modeling	
  with	
  AMDiRE	
  
•  Typical	
  problems	
  when	
  using	
  goal	
  models	
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Types	
  of	
  goals	
  

•  CategorizaVon	
  of	
  goals	
  
happens	
  according	
  to	
  
different	
  criteria:	
  
–  Underlying	
  system	
  models,	
  
quality	
  models,	
  ...	
  

–  ApplicaVon	
  domain/
CharacterisVcs	
  of	
  the	
  	
  
expected	
  system	
  context	
  

– Methodical	
  approach	
  (e.g.	
  
KAOS)	
  as	
  well	
  as	
  
characerisVcs	
  that	
  can	
  be	
  
expressed	
  by	
  modeling	
  
concepts	
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Examples	
  for	
  types	
  of	
  goals	
  according	
  
to	
  Lamsweerde	
  

•  Quality-­‐related	
  goals	
  (part	
  of	
  non-­‐funcVonal	
  goals)	
  
–  Usability,	
  Performance,	
  Security,	
  Accuracy	
  
–  Reliability:	
  99%	
  of	
  the	
  up:em,	
  the	
  system	
  reacts	
  correctly	
  to	
  user	
  

queries.	
  
•  OpVmizaVon	
  goals	
  (also	
  „soe“	
  goals)	
  

–  If	
  measurable:	
  Max-­‐/MinimizaVon,	
  increase/decrease	
  
–  Performance:	
  The	
  opera:ng	
  grade	
  of	
  the	
  tracks	
  between	
  A	
  and	
  B	
  is	
  

increased	
  by	
  3%	
  per	
  year	
  in	
  the	
  next	
  5	
  years.	
  
•  Behavioral	
  goals	
  (also	
  „hard“	
  or	
  funcVonal	
  goals):	
  

–  E.g.	
  aeer	
  interacVon	
  phase:	
  saVsfacVon	
  goal	
  (A	
  requests	
  from	
  B),	
  	
  
informaVon	
  goal	
  (A	
  informs	
  B)	
  

–  Accuracy:	
  280-­‐300ms,	
  the	
  train	
  control	
  must	
  be	
  informed	
  about	
  the	
  
state	
  of	
  the	
  level-­‐crossing.	
  

•  AnV-­‐goals	
  (also	
  „obstacles“):	
  
–  E.g.	
  „safety	
  hazards“	
  and	
  „security	
  threats“	
  
–  The	
  data	
  loss	
  is	
  es:mated	
  at	
  5%	
  despite	
  backup.	
  

26	
  CSULB	
  spring	
  2015	
  



Exercise	
  

For	
  each	
  of	
  the	
  following	
  types,	
  specify	
  two	
  
goals	
  for	
  a	
  car	
  sharing	
  system:	
  
•  Quality-­‐related	
  goals	
  (part	
  of	
  non-­‐funcVonal	
  
goals)	
  

•  OpVmizaVon	
  goals	
  (also	
  „soe“	
  goals)	
  
•  Behavioral	
  goals	
  (also	
  „hard“	
  or	
  funcVonal	
  
goals)	
  

•  AnV-­‐goals	
  (also	
  „obstacles“)	
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Goals	
  and	
  Constraints	
  

•  MoVvaVon	
  and	
  overview	
  
•  DefiniVon	
  
•  Types	
  of	
  goals	
  
•  Goal	
  refinement	
  and	
  abstracVon	
  
•  Goal	
  models	
  and	
  usage	
  for	
  analysis	
  and	
  quality	
  
assurance	
  

•  Techniques	
  for	
  goal	
  modeling	
  
•  Goal	
  modeling	
  with	
  AMDiRE	
  
•  Typical	
  problems	
  when	
  using	
  goal	
  models	
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Ideal	
  RE:	
  ConcreVon	
  and	
  AbstracVon	
  
Ideally,	
  RE	
  Top	
  Down	
  happens	
  in	
  this	
  form:	
  
•  Based	
  on	
  elicited	
  and	
  consolidated,	
  generally	
  formulated	
  goals	
  

–  The	
  product	
  must	
  be	
  deployable	
  interna:onally	
  
•  We	
  define	
  abstract	
  requirements,	
  consolidated	
  and	
  documented:	
  

–  The	
  product	
  must	
  be	
  deployable	
  in	
  3rd	
  world	
  countries	
  
–  The	
  product	
  must	
  be	
  usable	
  independent	
  of	
  the	
  energy	
  resource	
  

•  And	
  retrieve	
  refined,	
  concrete	
  requirements	
  
–  The	
  system	
  has	
  a	
  dynamo,	
  that	
  generates	
  the	
  necessary	
  energy;	
  the	
  

electric	
  tension	
  is	
  at...	
  
•  And	
  finally	
  determine	
  a	
  system	
  specificaVon	
  

–  We	
  use	
  a	
  dynamo	
  of	
  the	
  company	
  AB...	
  
•  Reverse	
  path:	
  From	
  system	
  specificaVon	
  /concrete	
  requirements	
  or	
  

prototypes	
  to	
  goals	
  (Reverse	
  Engineering)	
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Example	
  (simplified)	
  
Goals:	
  (Oeen)	
  hard	
  to	
  measure 	
  	
  
1.  The	
  system	
  must	
  be	
  deployable	
  interna:onally.	
  
2.  The	
  system	
  must	
  be	
  easy	
  to	
  use.	
  
3.  The	
  development	
  will	
  follow	
  a	
  systema:c	
  process.	
  
Requirements:	
  objecVvely	
  measurable/decideable	
  
1.  The	
  user	
  interface	
  must	
  support	
  the	
  languages	
  [x,y,z]..	
  
2.  The	
  average	
  inexperienced	
  user	
  must	
  be	
  able	
  to	
  use	
  the	
  func:on	
  	
  [Func:on]	
  

within	
  20	
  seconds.	
  
3.  The	
  process	
  must	
  be	
  cer:fied	
  as	
  CMMI	
  Level	
  3.	
  

•  Roundtrip:	
  requirements	
  make	
  the	
  saVsfacVon	
  of	
  goals	
  more	
  concrete	
  
(over	
  various	
  steps),	
  goals	
  describe	
  a	
  jusVficaVon	
  for	
  requirements.	
  

•  Tracing:	
  Ideally,	
  the	
  relaVons	
  between	
  goals,	
  abstract	
  and	
  concrete	
  
requirements	
  are	
  documented	
  in	
  a	
  traceable	
  way.	
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Goal	
  abstracVon	
  and	
  goal	
  refinement	
  

Goal	
  abstrac5on	
  
•  What	
  goals	
  are	
  behind	
  the	
  requirements	
  and	
  might	
  open	
  

up	
  the	
  design	
  space?	
  	
  
•  Which	
  goals	
  are	
  determining	
  the	
  currently	
  present	
  set	
  of	
  

requirements?	
  
à „Why“	
  quesVons:	
  retrieval	
  of	
  applicaVon	
  domain	
  

knowledge	
  
	
  
Goal	
  refinement	
  (Re	
  decisions)	
  and	
  Scoping:	
  
•  Problem	
  scoping:	
  for	
  which	
  tasks	
  or	
  funcVons	
  

of	
  the	
  system	
  do	
  we	
  need	
  requirements?	
  	
  
For	
  which	
  context	
  do	
  we	
  need	
  to	
  deduce	
  requirements?	
  

•  System	
  scoping:	
  How	
  can	
  the	
  design	
  space	
  of	
  the	
  
problem	
  under	
  consideraVon	
  be	
  technically	
  determined?	
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Goals	
  and	
  Constraints	
  

•  MoVvaVon	
  and	
  overview	
  
•  DefiniVon	
  
•  Types	
  of	
  goals	
  
•  Goal	
  refinement	
  and	
  abstracVon	
  
•  Goal	
  models	
  and	
  usage	
  for	
  analysis	
  and	
  quality	
  
assurance	
  

•  Techniques	
  for	
  goal	
  modeling	
  
•  Goal	
  modeling	
  with	
  AMDiRE	
  
•  Typical	
  problems	
  when	
  using	
  goal	
  models	
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Do	
  we	
  have	
  a	
  goal	
  conflict	
  here?	
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Usage	
  of	
  goal	
  models	
  for	
  conflict	
  
analysis	
  

Resolving	
  goal	
  conflicts	
  
1. Goals	
  are	
  made	
  measurable	
  by	
  evaluaVon	
  and	
  
prioriVzaVon	
  –	
  and	
  thereby	
  made	
  comparable.	
  

2. For	
  goals,	
  specific	
  threshold	
  levels	
  are	
  
determined	
  as	
  standards	
  that	
  can	
  be	
  reached	
  
by	
  all.	
  	
  

3. Goals	
  are	
  prioriVzed.	
  
4. Conflicts	
  are	
  resolved	
  by	
  negoVaVon.	
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IdenVficaVon	
  of	
  goal	
  conflicts	
  in	
  a	
  
KAOS	
  example	
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Goals	
  and	
  Constraints	
  

•  MoVvaVon	
  and	
  overview	
  
•  DefiniVon	
  
•  Types	
  of	
  goals	
  
•  Goal	
  refinement	
  and	
  abstracVon	
  
•  Goal	
  models	
  and	
  usage	
  for	
  analysis	
  and	
  quality	
  
assurance	
  

•  Techniques	
  for	
  goal	
  modeling	
  
•  Goal	
  modeling	
  with	
  AMDiRE	
  
•  Typical	
  problems	
  when	
  using	
  goal	
  models	
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Goal	
  modeling	
  techniques	
  

•  KAOS	
  (Keep	
  All	
  Objects	
  SaVsfied)	
  
•  i*	
  Modelling	
  Framework	
  
•  System	
  Dynamics	
  and	
  Balanced	
  Scorecards	
  for	
  encompassing	
  
analysis	
  and	
  simulaVon	
  of	
  complex	
  dynamic	
  systems	
  

•  Basic	
  ideas	
  and	
  commonaliVes	
  of	
  goal	
  modeling	
  techniques:	
  
–  Hierarchical	
  decomposiVon	
  of	
  goals	
  into	
  subgoals	
  
–  Model	
  of	
  dependencies	
  (e.g.	
  conflicts,	
  ...)	
  
–  Mapping	
  of	
  goals	
  to	
  agents	
  (subsystems/components/actors)	
  
–  „seamless	
  transiVon“	
  to	
  design	
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Example	
  technique:	
  KAOS	
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Quelle:	
  Lamsweerde,	
  siehe	
  ff.	
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Example	
  technique:	
  KAOS	
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Behavioral goal


Soft or optimization 
goal


Subgoal contributes 
pos. / neg. to super goal


Super goal is a logic 
conclusion from 

subgoals


Quelle:	
  Lamsweerde,	
  siehe	
  ff.	
  



Measuring	
  goal	
  saVsfacVon	
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Goal function


Measurable “requirement”


PriorisaVon	
  and	
  
opVmizaVon	
  via	
  	
  
goal	
  funcVon	
  

EvaluaVon	
  of	
  goal	
  
saVsfacVon	
  



Example	
  technique:	
  i*	
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Goals	
  and	
  Constraints	
  

•  MoVvaVon	
  and	
  overview	
  
•  DefiniVon	
  
•  Types	
  of	
  goals	
  
•  Goal	
  refinement	
  and	
  abstracVon	
  
•  Goal	
  models	
  and	
  usage	
  for	
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  and	
  quality	
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•  Techniques	
  for	
  goal	
  modeling	
  
•  Goal	
  modeling	
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•  Typical	
  problems	
  when	
  using	
  goal	
  models	
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Goals	
  and	
  other	
  content	
  items	
  

•  The	
  goal	
  model	
  is	
  the	
  basis	
  for	
  
–  Early	
  idenVficaVon	
  and	
  resoluVon	
  	
  
of	
  conflicts	
  

–  RaVonale	
  of	
  a	
  requirement	
  
– Modeling	
  of	
  the	
  system	
  behavior	
  
on	
  different	
  levels	
  of	
  abstracVon	
  	
  

•  Domain	
  Model	
  	
  
•  System	
  Vision	
  
•  Usage	
  Model	
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Goal	
  categories	
  and	
  dependencies	
  

Categories	
  
•  Business	
  Goals:	
  all	
  business-­‐	
  

relevant	
  (strategic)	
  goals	
  as	
  well	
  as	
  goals	
  with	
  	
  
direct	
  impact	
  on	
  the	
  system	
  or	
  project.	
  

•  Usage	
  Goals:	
  direct	
  relaVon	
  to	
  funcVonal	
  	
  
context	
  and	
  usage	
  of	
  the	
  system	
  	
  
(user	
  perspecVve)	
  
à	
  for	
  behavior	
  modeling	
  

•  System	
  Goals:	
  system-­‐related	
  goals	
  	
  
that	
  target	
  system	
  characterisVcs	
  

	
  	
  	
  	
  	
  	
  à	
  to	
  determine	
  system	
  characterisVcs	
  
Dependencies	
  (selec5on)	
  
•  DecomposiVon	
  of	
  goals	
  into	
  subgoals.	
  
•  Supports:	
  A	
  goal	
  supports	
  in	
  achieving	
  another	
  goal.	
  
•  Conflicts:	
  A	
  goal	
  is	
  in	
  conflict	
  with	
  another	
  goal.	
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ElaboraVng	
  a	
  goal	
  model	
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Problems	
  in	
  goal	
  modeling	
  

•  Goals	
  oeen	
  intenVonal	
  
–  Explain	
  desired	
  state	
  but	
  not	
  how	
  to	
  reach	
  it	
  
–  Fuzzy,	
  imprecise	
  
–  Hard	
  to	
  determine	
  when	
  a	
  goal	
  is	
  saVsfied	
  

•  Goals	
  are	
  oeen	
  in	
  conflict	
  
–  OpVmizaVon	
  of	
  one	
  goal	
  is	
  in	
  conflict	
  with	
  another	
  one,	
  e.g.:	
  	
  

•  The	
  system	
  shall	
  be	
  of	
  high	
  quality	
  
•  The	
  system	
  shall	
  be	
  cheap	
  

•  AbstracVon	
  levels	
  &	
  precision	
  in	
  differenVaVng	
  between	
  
problem	
  and	
  soluVon	
  
–  General	
  goal	
  trees	
  allow	
  for	
  a	
  smooth	
  transiVon	
  between	
  
problem	
  and	
  soluVon.	
  

à Danger	
  of	
  veering	
  off	
  into	
  architecture	
  design	
  too	
  early.	
  
à Solu5on	
  orienta5on	
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Exercise	
  
Take	
  your	
  goals	
  from	
  the	
  exercise	
  last	
  Vme	
  for	
  the	
  
car	
  sharing	
  system:	
  
•  Quality-­‐related	
  goals	
  
•  OpVmizaVon	
  goals	
  	
  
•  Behavioral	
  goals	
  
•  AnV-­‐goals	
  
And	
  re-­‐classify	
  them	
  as	
  Business	
  Goals,	
  Usage	
  
Goals,	
  System	
  Goals,	
  and	
  Constraints.	
  
Which	
  classificaVon	
  seems	
  to	
  be	
  more	
  useful	
  to	
  you	
  
and	
  why?	
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Example	
  1	
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DETAILED!EXPLANATION5!
!

!
!
Above,!
Red!S!business!goals!
Brown!Ssystem!goals!
Yellow!and!green!S!usage!goals!
Black!linesSconflicts!
!
!
!
!

A	
  tree-­‐shaped	
  hierarchy	
  
would	
  be	
  easier	
  to	
  read.	
  
Missing:	
  user	
  features	
  	
  
(or	
  should	
  be	
  phrased	
  differently).	
  
If	
  we	
  only	
  talk	
  about	
  enhancing	
  /	
  	
  
extending	
  the	
  system,	
  reduced	
  	
  
features	
  might	
  be	
  ok.	
  



Example	
  2	
  (PDF	
  in	
  Beach	
  Board)	
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GOAL MODEL 
Goals are the entities which specify the main reasons behind the system being built, which are modeled in the 
KAOS goal model among many of the available alternatives. Goal models help to bring about the proper elicitation 
and documentation of the goals in the system along with recognizing the conflicts among goals and any of the 
dynamic and changing goals at the early stages of the projects, so that they can be monitored for and appropriate 
actions can be taken throughout the project. The goals should not focus completely on the solution, but rather 
should focus on the characteristics that the system should possess, features it should provide and processes it 
should complete. Goals are reached either by completing their sub goals or by satisfying the requirements towards 
completing the goals. 

The goals in our model are classified into three categories. The first level of goals going horizontally are the 
business goals, the second level are the usage goals, and any goals below that are classified as system goals. 
Below are definitions of what each goal represents. 

1. Business goals – These goals have a direct implication on the Story of Stuff – Citizen Muscle Bootcamp 
system. 

2. Usage Goals – These goals have an implication in the functional aspects and the overall use of the system. 

3. System Goals – These goals are used to determine what characteristics the system must have to satisfy the 
above two goals. 

Goals have the relationships of dependency and decomposition between the sub goals and the super goals.  
Super goals are satisfied when all sub-goals are satisfied. Supporting goals are those that help achieve other 
goals, and conflicting goals prevent other goals from being completed. 

!
Please see the following figure for a depiction of the goal model for the system (Figure 2) 

!
Figure 2: Goal Model  
3

!

"  

"  

!

!  of !12 24

"  Drawn using https://www.draw.io3

Try	
  to	
  put	
  it	
  on	
  one	
  page	
  in	
  a	
  way	
  I	
  can	
  sVll	
  read	
  it.	
  



Example	
  3	
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! 7!

GOAL)MODEL)

 

 
!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

!

 

)

Earn!Profit!

Partnership!with!
Advertisers!

Provide!healthy!Meals!
on!UCI!campus!

Partnership!with!
Campus!Restaurants!

Provide!platform!to!
connect!users!to!

restaurants!

Reduce!Production!
Cost!

Login!account!

Saving!user!
preferences!

Password!protected!
account!

Secure!
Payments!

Connect!to!user!
banks!

Display!Correct!Menu!

Update!
Restaurant!
Data!on!

weekly!basis!

Display!Delivery!
Location!

Use!the!UCI!
Campus!Map!
with!Building!
locations!

Build!Efficient!Mobile!
Application!

Provide!accurate!Data!
Increase!Security!

Good!
Availability!

Ease!of!Use!&!
Maintenance!

Employee!same!
Developer!and!

Maintenance!staff!

Free!
Application!

Business!Goals!

System!Goals!

Usage!Goals!

Careful!	
  
What’s	
  different	
  in	
  here	
  
from	
  the	
  AMDiRE	
  model?	
  

Try	
  to	
  refine	
  Usage	
  goals	
  	
  
from	
  Business	
  Goals.	
  
System	
  goals	
  can	
  be	
  	
  
derived	
  from	
  both	
  	
  
Business	
  and	
  Usage	
  goals.	
  



G7. Design a 
plant guild that 
produces yield

G1. Help people 
live within the 
earth's system

G5. Help permaculture 
students design guilds

G3. Promote 
local resilience

G2. Obtain food 
security by 

growing food
G4. Engage in 
Land Repair

supports

supports

G8. Find or add 
permaculture 

plant information

supports

supports supports

G16. Guild 
produces yield 

within one year of 
establishment

G14. Food 
produced is 

desirable to eat

G15. Guild enables 
existing outdoor activities 

(e.g., grassy patch for 
soccer practice)

G20. Guild should grow at 
the site without aide 

external from existing and 
designed micro-ecosystem

G12. Plants 
naturally grow in 

that region

G21. Plants 
have a detailed 

functional 
analysis

G13. Plants 
invasive to 
region can't 
be includedsupports

supports

supports

supports

supports

G17. Multiple 
plants return 
for attribute 
searches

supports

supports

supports

G11. Guild should be 
designed faster than 
using pen and paper 
or ad-hoc methods

G10. Designed Guild 
should be more 

robust than ones 
designed on paper 

G9. Designed Guild 
should satisfy client 

needs

supports

G22. Query 
for Client's 
Wants and 

Needs

supports

supports

supports

G24. Provide user 
with current and 
historical climate 
and weather data

G23. Provide 
user with canvas 

to design on

G25. Provide user 
with guild 

robustness 
measurement tool

G18. Have a back 
end database with 
location specific  

permaculture plants

G26. Provide users 
a list of "optimal 

plants"

supports

supports

supports

supports

supports

Soft Goal Quality Goal ConstraintHard Goal

Blue = Business Goal Green = Usage Goal Red = System Goal

G6. Must fall 
within land 
regulations

conflicts

conflicts

G19. Guild must 
be robust to 

extreme weather 
conditions for that 

site

conflicts

conflicts

conflicts

The Plant Guild Composer: Goal Model

Example	
  4	
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Exercise	
  

Let‘s	
  make	
  a	
  goal	
  model	
  for	
  the	
  car	
  sharing	
  system:	
  
•  Business	
  goals	
  
•  Usage	
  goals	
  	
  
•  System	
  goals	
  
Then	
  let‘s	
  define	
  the	
  relaVons	
  between	
  them:	
  
•  Subgoal	
  
•  Supports	
  
•  Conflicts	
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Assignment	
  

Make	
  a	
  goal	
  model	
  for	
  your	
  project	
  system.	
  
Let‘s	
  take	
  a	
  look	
  at	
  the	
  assignment	
  descripVon.	
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