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Requirements 
Engineering: 

Principles: Process & 
Roles	
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Your Expectations 
•  Requirements	
  analysis	
  and	
  specificaHon	
  
•  Project	
  planning	
  and	
  organizaHon	
  
•  Good	
  documentaHon	
  and	
  design	
  
•  PracHcal	
  examples,	
  industry	
  experience	
  	
  
•  Visual	
  presentaHon,	
  diagrams	
  
•  InteracHon,	
  quesHons	
  
•  Transferable	
  to	
  work	
  in	
  job	
  
•  (Preference:	
  Due	
  dates	
  on	
  Monday)	
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Comments on that 
•  Yep,	
  we	
  are	
  on	
  the	
  same	
  page.	
  
•  InteracHve	
  class	
  and	
  me	
  asking	
  quesHons:	
  I	
  
don’t	
  want	
  to	
  put	
  anyone	
  on	
  the	
  spot,	
  ever.	
  If	
  
it	
  happens,	
  please	
  tell	
  me	
  and	
  be	
  assured	
  that	
  
I	
  didn’t	
  mean	
  to.	
  

•  Due	
  dates	
  on	
  Monday.	
  Ok.	
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Recap time! 
•  What	
  is	
  Requirements	
  Engineering?	
  
•  Why	
  do	
  we	
  perform	
  RE?	
  
•  What	
  are	
  the	
  challenges?	
  
•  What	
  is	
  a	
  requirement?	
  
•  What	
  are	
  the	
  four	
  phases	
  of	
  RE?	
  
•  How	
  do	
  we	
  disHnguish	
  between	
  RE	
  and	
  
Requirements	
  Management?	
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Requirements	
  Engineering	
  –	
  Outline	
  
•  WHY	
  do	
  we	
  need	
  Requirements	
  Engineering	
  and	
  what	
  is	
  it?	
  
•  Principles:	
  Process,	
  roles,	
  problem/solu2on	
  view,	
  ar2fact	
  orienta2on	
  
•  System	
  Models:	
  DecomposiHon	
  and	
  abstracHon,	
  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	
  objecHves	
  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?	
  
•  So`ware	
  quality	
  models:	
  How	
  to	
  determine	
  the	
  quality	
  characterisHcs?	
  
•  Quality	
  requirements:	
  How	
  to	
  specify	
  which	
  qualiHes	
  need	
  to	
  be	
  met?	
  
•  Process	
  requirements:	
  How	
  to	
  specify	
  constraints	
  for	
  development?	
  
•  Towards	
  a	
  system	
  specificaHon:	
  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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Principles	
  

•  Process	
  
•  Roles	
  and	
  Interfaces	
  in	
  RE	
  
•  AcHvity-­‐orientaHon	
  and	
  Artefact-­‐orientaHon	
  
•  Problem-­‐orientaHon	
  vs.	
  SoluHon-­‐orientaHon	
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The	
  RE	
  process	
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ValidaHon	
  Traceability	
  
Matrix	
  

Plan,	
  decide,	
  manage	
  risks,	
  manage	
  changes	
  

Risk	
  &	
  Status	
  
Report	
  

Requirements	
  Engineering	
  

Project	
  management	
  
Requirements	
  Management	
  

Requirements	
  Engineering	
  

Analysis	
  
ElicitaHon	
  

DocumentaHon	
  



Principles:	
  Roles	
  and	
  Interfaces	
  in	
  RE	
  

Major	
  roles:	
  
•  Requirements	
  Engineer	
  
•  Product	
  Owner/Entrepreneuer	
  
/Business	
  Analyst	
  

•  Domain	
  expert	
  
•  Architect	
  
•  Tester	
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Principles:	
  Roles	
  and	
  Interfaces	
  in	
  RE	
  

The	
  results	
  of	
  requirements	
  engineering	
  are	
  used	
  in	
  	
  
•  Budget	
  calculaHon	
  
•  Project	
  planning	
  (releases,	
  test	
  plan,	
  etc.)	
  
•  CoordinaHon	
  between	
  stakeholders	
  (customer,	
  user,	
  developer,	
  …)	
  
•  Contract	
  negoHaHon	
  and	
  assignment	
  	
  
•  Design,	
  implementaHon	
  and	
  integraHon	
  
•  VerificaHon	
  and	
  acceptance	
  (also	
  test	
  specificaHon)	
  within	
  quality	
  

assurance	
  
•  System/user	
  documentaHon	
  
•  Future	
  development	
  (evoluHon)	
  

CSULB	
  spring	
  2015	
   Dr.	
  Birgit	
  Penzenstadler	
   9	
  



Principles for process 
model 

•  We	
  have	
  a	
  rough	
  idea	
  what	
  the	
  process	
  looks	
  like.	
  
•  Now	
  how	
  do	
  we	
  get	
  started?	
  
•  What	
  do	
  we	
  need	
  to	
  define	
  to	
  organize	
  our	
  RE	
  project?	
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Principles:	
  AcHvity-­‐orientaHon	
  and	
  
ArHfact-­‐orientaHon	
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Process Task

Next Process

A This has an
associated...Note or 

suggestion

Process 
model


Ac
Hv
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es
/	
  M

et
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ds
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Hf
ac
ts
	
  

To
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Ro
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s	
  

•  General	
  process	
  model	
  



Principle:	
  AcHvity-­‐orientaHon	
  
•  QuesHons:	
  	
  

–  How	
  do	
  you	
  process	
  sth.	
  during	
  the	
  project?	
  
–  How	
  to	
  perform	
  it?	
  

•  	
  Focus:	
  
–  Elements	
  of	
  acHvity	
  model	
  
–  Roles	
  perform	
  acHviHes	
  
–  Artefacts	
  are	
  in-­‐/output	
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Task 1

Task 2

Advantage	
   Disadvantage	
  

DescripHon	
  of	
  the	
  work	
  process	
   RestricHve:	
  „This	
  way	
  –	
  only!“	
  

DefiniHon	
  of	
  order	
  in	
  Hme	
   Extensive	
  planning	
  required	
  

Detailed	
  instrucHons	
  for	
  acHon	
   Quality	
  of	
  results	
  hard	
  to	
  assess	
  

Reference	
  to	
  all	
  affected	
  artefacts	
   UnderspecificaHon	
  of	
  artefacts	
  (error	
  source)	
  

Good	
  integraHon	
  of	
  „acHve“	
  methods	
  	
  
(see	
  instrucHons	
  for	
  acHons)	
  

Quality	
  and	
  extent	
  of	
  acHvity	
  descripHons	
  
crucial	
  for	
  efficiency	
  



Principle:	
  ArHfact-­‐orientaHon	
  
•  QuesHons:	
  	
  

–  What	
  is	
  developed	
  in	
  the	
  project?	
  
–  What	
  does	
  the	
  result	
  look	
  like?	
  
–  Who	
  is	
  responsible	
  for	
  the	
  result?	
  

•  Focus:	
  
–  Elements	
  of	
  the	
  artefact	
  model	
  
–  Roles	
  responsible	
  for	
  results	
  
–  ArHfacts	
  have	
  dependencies	
  
–  AcHviHes	
  serve	
  exclusively	
  for	
  planning	
  and	
  elaboraHng	
  results	
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Creation Task for 
Artifact 1

Creation Task for 
Artifact 2

Creation Task for 
Artifact 3

Creation Task for 
Artifact 4

Advantages	
   Disadvantages	
  

Detailed	
  descripHon	
  of	
  quality	
  req.	
  for	
  results	
   High	
  learning	
  curve	
  (used	
  to	
  thinking	
  in	
  processes)	
  

Method-­‐neutral	
  elaboraHon	
  of	
  consistent	
  results	
   SelecHon	
  and	
  tailoring	
  of	
  adequate	
  methods	
  

Assessable	
  quality	
  due	
  to	
  descripHon	
  and	
  
dependencies	
  (progress	
  control)	
  

DeducHon	
  of	
  plans	
  is	
  costly	
  
	
  

Good	
  scalability	
  in	
  terms	
  of	
  results	
  extent	
  

Clear	
  responsibiliHes	
  

Consistent	
  terminology	
  across	
  all	
  projects	
  



Principles:	
  AcHvity-­‐orientaHon	
  and	
  
ArHfact-­‐orientaHon	
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Activity Orientation 
Focus on methods and interdependencies 

Method 1

Method 2

Method 3

Artifact orientation 
Focus on artifacts and interdependencies 

Method 
for Artefact 1

Method 
for Artefact 2

Method 
for Artefact 3



Exercise: What do you 
need? 

•  Let	
  me	
  build	
  that	
  for	
  you.	
  
•  Ah,	
  webpage	
  for	
  we	
  dig	
  holes	
  –	
  tell	
  me	
  what	
  
you	
  need	
  on	
  there.	
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Exercise 
•  Team	
  up	
  in	
  teams	
  of	
  2	
  for	
  this	
  in-­‐class	
  exercise	
  
•  Student	
  A	
  receives	
  a	
  piece	
  of	
  paper	
  with	
  a	
  
drawing	
  from	
  me	
  

•  Student	
  B	
  is	
  not	
  allowed	
  to	
  see	
  the	
  drawing	
  
•  A	
  instructs	
  B	
  on	
  what	
  to	
  draw	
  without	
  naming	
  
what	
  the	
  result	
  exactly	
  depicts	
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Principles:	
  Problem-­‐orientaHon	
  vs.	
  
SoluHon-­‐orientaHon	
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•  SoluHon-­‐orientaHon	
  
– Customer	
  proposes	
  soluHon	
  instead	
  of	
  problem	
  
– Developer	
  starts	
  implementaHon	
  

•  Dangers:	
  
– SubopHmal	
  soluHon	
  
– Mismatch	
  between	
  soluHon	
  and	
  problem	
  
– Work-­‐around	
  instead	
  of	
  soluHon	
  

•  Instead:	
  focus	
  on	
  problem	
  



Principles:	
  Problem	
  vs.	
  SoluHon	
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t

Problem

Solution

}
}

Problem Space

Solution Space

Create Context Specification

Create 
Requirements Specification

Create 
System Secification

Implement

Traditional Activities (e.g. waterfall)
Iterative 
Problem Statement and Problem Solving



Principles:	
  	
  
Problem	
  vs.	
  
SoluHon	
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Component Model

Behaviour Model

Usage 
Model

Business Processes

Functional 
Hierarchy

Component 1
Port 1 SM1.

2

SM1.
4

SM1.
3

Context

Requirements

System

F1

... ...

...... ...

Modes
Modes

Modes

... ... ...

User System

States

Component ...

External 
SystemsStake

holder

•  Collect	
  domain	
  
–  CharacterisHcs	
  of	
  system	
  (family)	
  
–  Terminology	
  
–  Rules	
  and	
  relaHons	
  

•  IdenHfy	
  stakeholders	
  
•  Document	
  goals	
  and	
  constraints	
  
•  Analyse	
  the	
  current	
  situaHon	
  

(strengths,	
  weaknesses,	
  needs)	
  
•  Define	
  scope	
  

–  Delimit	
  Problem	
  and	
  	
  
System	
  	
  

–  Document	
  operaHonal	
  context	
  
–  Interfaces	
  

•  Analyse	
  the	
  user-­‐visible	
  
funcHonality	
  

•  Define	
  the	
  funcHonality	
  and	
  	
  
quality	
  

•  IteraHvely	
  transform	
  into	
  	
  
system	
  specificaHon	
  



Discussion	
  

20	
  

•  What	
  is	
  acHvity	
  orientaHon?	
  
•  What	
  is	
  arHfact	
  orientaHon?	
  
•  Why	
  is	
  it	
  important	
  to	
  work	
  problem-­‐oriented	
  
at	
  the	
  beginning	
  of	
  RE?	
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Remember:	
  Current	
  challenges	
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   5	
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Incomplete	
  /	
  hidden	
  reqs.	
  

Moving	
  targets	
  

Time	
  boxing	
  

SeparaHon	
  reqs.	
  from	
  known	
  soluHons	
  

Underspecified	
  reqs.	
  

CommunicaHon	
  flaws	
  to	
  customer	
  

Inconsistent	
  reqs.	
  

CommunicaHon	
  flaws	
  in	
  team	
  

Missing	
  traceability	
  

Gold	
  plaHng	
  

Unclear	
  non-­‐funcHonal	
  reqs.	
  

Terminological	
  problems	
  

Insufficient	
  support	
  by	
  customer	
  

Unclear	
  responsibiliHes	
  

VolaHle	
  domain	
  	
  

Weak	
  access	
  to	
  customer	
  needs	
  

Insufficient	
  support	
  by	
  project	
  lead	
  

Technically	
  unfeasible	
  reqs.	
  

High	
  degree	
  of	
  innovaHon	
  vs.	
  need	
  for	
  formal	
  acceptance	
  

Overall	
  frequency	
  

Cause	
  for	
  project	
  fail	
  

Mendez	
  et	
  al.	
  Naming	
  the	
  Pain	
  in	
  Requirements	
  Engineering	
  –	
  NaPiRE-­‐Report	
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A	
  culture	
  of	
  RE	
  
•  RE	
  is	
  significant	
  w.r.t.	
  

–  Cost	
  effecHveness:	
  savings	
  potenHal	
  
– Quality	
  assurance	
  
–  Reusability	
  of	
  products	
  and	
  requirements	
  
–  Test	
  and	
  IntegraHon	
  
–  Customer	
  relaHons	
  and	
  market	
  

•  Need	
  to	
  gain	
  awareness	
  for	
  RE	
  on	
  organizaHonal	
  
level	
  
– DefiniHon	
  of	
  clear	
  roles	
  and	
  responsibiliHes	
  
–  Establishing	
  a	
  framework	
  and	
  conHnuous	
  
improvement	
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1-­‐minute	
  paper	
  

•  I	
  want	
  you	
  do	
  propose	
  an	
  idea	
  of	
  what	
  system	
  
you	
  might	
  want	
  to	
  develop	
  (we	
  might	
  end	
  up	
  
making	
  the	
  requirements	
  specificaHons	
  for	
  it).	
  

•  I	
  have	
  a	
  few	
  ideas	
  but	
  I	
  would	
  like	
  your	
  input.	
  
–  Something	
  fun	
  
–  Something	
  useful	
  (for	
  whom?)	
  
–  Something	
  to	
  improve	
  life	
  on	
  campus	
  
–  Something	
  to	
  improve	
  life	
  in	
  Long	
  Beach	
  
–  Something	
  to	
  improve	
  communicaHon	
  (with	
  whom?)	
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Exercise: Basic Terms in 
RE 

Structure	
  the	
  following	
  list	
  of	
  terms,	
  for	
  example	
  as	
  graph	
  or	
  
table,	
  by	
  naming	
  the	
  relaHons	
  between	
  the	
  terms.	
  You	
  can	
  
choose	
  the	
  names	
  of	
  the	
  relaHons	
  freely,	
  for	
  example	
  “X	
  
consists	
  of	
  X”,	
  “X	
  is	
  idenHcal	
  to	
  Y”,	
  “X	
  checks	
  Y”,	
  “X	
  uses	
  Y”,	
  “X	
  
is	
  a	
  special	
  case	
  of	
  Y”.	
  	
  
List	
  of	
  terms:	
  ElicitaHon,	
  Requirements	
  Engineering,	
  
Requirements	
  Management,	
  SpecificaHon,	
  Requirements	
  
Document,	
  Analysis,	
  ValidaHon,	
  VerificaHon,	
  Stakeholder,	
  
Requirement,	
  Requirements	
  Source,	
  Tracing,	
  Development	
  
Process,	
  Requirements	
  Artefact,	
  Process	
  Requirement,	
  System	
  
Requirement,	
  RaHonale,	
  Constraint,	
  ImplementaHon	
  
Constraint,	
  FuncHonal	
  Requirement,	
  Quality	
  Requirement,	
  
PotenHal	
  Requirement,	
  Accepted	
  Requirement,	
  Process	
  
Model,	
  Artefact	
  Model.	
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