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Recap	
  Cme!	
  

•  Usage	
  Model	
  
– What	
  is	
  it?	
  How	
  is	
  it	
  defined?	
  
– What	
  is	
  it	
  for?	
  Why	
  do	
  we	
  need	
  it?	
  
– What	
  are	
  the	
  two	
  major	
  elements?	
  
– How	
  are	
  they	
  defined?	
  How	
  to	
  differenCate?	
  

Dr.	
  Birgit	
  Penzenstadler	
   2	
  CSULB	
  spring	
  2015	
  



MoCvaCon	
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Requirements	
  Engineering	
  –	
  Outline	
  
1.  WHY	
  Requirements	
  Engineering?	
  	
  	
  
2.  Principles	
  
3.  System	
  Models	
  
4.  Frameworks	
  
5.  Business	
  Case	
  Analysis	
  	
  	
  
6.  Stakeholders	
  	
  
7.  Goals	
  &	
  Constraints	
  	
  
8.  System	
  Vision	
  	
  
9.  Domain	
  Models	
  	
  
10.  Usage	
  Models	
  	
  
11.  ClassificaCon	
  of	
  non-­‐funcConal	
  requirements	
  	
  
12.  Quality	
  Models	
  and	
  how	
  to	
  deal	
  with	
  NFRs	
  	
  
13.  System	
  SpecificaCons	
  	
  
14.  Requirements	
  Engineering	
  Process	
  	
  
15.  Quality	
  Assurance	
  
16.  Change	
  Management,	
  Risk	
  Management	
  	
  
17.  ConCnuous	
  Improvement	
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ClassificaCon	
  of	
  non-­‐funcConal	
  
requirements	
  

•  Quality	
  of	
  a	
  product	
  
•  Dimensions	
  for	
  the	
  classificaCon	
  of	
  
requirements	
  

•  Examples	
  
•  Challenges	
  with	
  NFRs	
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Which	
  product	
  is	
  of	
  higher	
  quality?	
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„Quality	
  is	
  a	
  complex	
  and	
  
mul3faceted	
  concept.“	
  	
  

-­‐	
  Garvin	
  
•  Quality	
  is	
  ofen	
  determined	
  by	
  
not	
  or	
  hard	
  to	
  measure	
  system	
  
characterisCcs	
  	
  
	
  („In	
  the	
  eye	
  of	
  the	
  beholder.“)	
  

à What	
  are	
  non-­‐func.onal	
  
requirements?	
  

à Which	
  interdependencies	
  do	
  
non-­‐func.onal	
  requirements	
  
have	
  with	
  other	
  classes	
  of	
  
requirements?	
  



ClassificaCon	
  of	
  requirements:	
  	
  
Dimensions	
  
1.  FormalisaCon	
  	
  
2.  Degree	
  	
  

of	
  abstracCon	
  
3.  QualitaCve	
  and	
  quanCtaCve	
  
4.  FuncConal,	
  non-­‐funcConal	
  

à  Choice	
  of	
  degree	
  of	
  precision	
  	
  
–  For	
  making	
  	
  

qualitaCve/quanCtaCve	
  	
  
statements	
  

–  For	
  classifying	
  requirements	
  
into	
  funcConal/non-­‐funcConal.	
  

Example	
  
•  The	
  system	
  is	
  easy	
  to	
  use!	
  	
  

–  FuncConal/qualitaCve	
  implementaCon:	
  The	
  system	
  shall	
  have	
  a	
  help	
  func3on	
  
that	
  provides	
  the	
  user	
  with	
  support	
  at	
  any	
  3me.	
  

–  Non-­‐funcConal/quanCtaCve:	
  The	
  typical	
  user	
  understands	
  the	
  system	
  a?er	
  10	
  
minutes	
  of	
  training.	
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QualitaCve	
  

QuanCtaCve	
  

informal	
   formal	
  
abstract	
  

concrete	
  

Abstract	
  
requirements	
  

Formal,	
  abstract	
  
requirements	
  

Concrete	
  
requirements	
  

Formal,	
  concrete	
  
requirements	
  

important	
  



A	
  rough	
  classificaCon	
  of	
  requirements	
  

•  Func.onal	
  requirements:	
  All	
  requirements	
  refering	
  to	
  
funcConality	
  (to	
  funcConal	
  behavior)	
  
–  QualitaCve:	
  Which	
  behavior	
  is	
  correct	
  (compare	
  Use	
  Cases)	
  

•  Non-­‐func.onal	
  requirements:	
  	
  
„Everything	
  that	
  is	
  not	
  funcConal“	
  
–  QuanCtaCve	
  system	
  characterisCcs:	
  quality	
  (realiability,	
  
performance,	
  security,	
  usability,	
  adaptability,	
  …)	
  

–  Constraints	
  for	
  the	
  implementaCon	
  (programming	
  language,	
  
operaCng	
  system,	
  off-­‐the-­‐shelf	
  components,	
  …)	
  

–  Requirements	
  w.r.t.	
  the	
  development	
  process	
  (process	
  model,	
  
documentaCon,	
  development	
  standard,	
  milestones,	
  costs,	
  …)	
  

§  Furthermore:	
  ObjecCves	
  with	
  regard	
  to	
  markeCng,	
  rights,	
  
deployment	
  and	
  operaCng	
  constraints,	
  etc.	
  …	
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Quality	
  requirements	
  	
  
(1st	
  ClassificaCon)	
  

Requirements	
  to	
  the	
  quality	
  characteris.cs	
  of	
  the	
  system	
  
•  QuanCtaCve	
  characterisCc	
  w.r.t.	
  the	
  behavior	
  and	
  the	
  

funcConal	
  usage	
  („Quality	
  in	
  Use“)	
  
Examples:	
  
–  Usability	
  
–  Reliability	
  
–  ...	
  

•  CharacterisCcs,	
  that	
  exceed	
  the	
  funcConal	
  usage	
  of	
  the	
  
system	
  (remaining	
  „Product	
  quality“)	
  
	
  Examples:	
  	
  
–  Maintainability	
  
–  Reusability	
  
–  ...	
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ATM	
  
Examples?	
  



Simple	
  textual	
  template	
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ATM	
  
Examples?	
  

Constraints	
  (1st	
  classificaCon)	
  
•  (Project-­‐specific)	
  process	
  requirements	
  are	
  
requirements	
  for	
  the	
  development	
  process	
  
Examples:	
  
–  Process	
  model	
  
–  Project	
  plan	
  (milestones,	
  budget,	
  deadlines)	
  
–  Quality	
  assurance	
  (applicaCon	
  of	
  security	
  norms)	
  
	
  

•  ImplementaCon	
  constraints	
  and	
  constraints	
  and	
  
limitaCons	
  for	
  the	
  implementaCon	
  	
  
(Product	
  Constraints)	
  	
  
Examples:	
  
–  Structure/Architecture,	
  	
  
–  Plaoorms	
  and	
  technologies	
  
–  ...	
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Non-­‐funcConal	
  requirements	
  in	
  pracCce	
  
(Examples)	
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Which	
  problems	
  may	
  arise	
  
with	
  this	
  requirement?	
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Non-­‐funcConal	
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  in	
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(Examples)	
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On	
  which	
  abstracCon	
  
level	
  does	
  this	
  

requirement	
  belong?	
  

How	
  could	
  we	
  
specify	
  this	
  

requirement	
  in	
  a	
  
measurable	
  way?	
  



Component Model
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Non-­‐funcConal	
  requirements	
  in	
  pracCce	
  
(Examples)	
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“The	
  system	
  shall	
  be	
  maintainable.”	
  

On	
  which	
  abstracCon	
  
level	
  does	
  this	
  

requirement	
  belong?	
  

How	
  could	
  we	
  
specify	
  this	
  

requirement	
  in	
  a	
  
measurable	
  way?	
  



Summary:	
  3	
  challenges	
  

1.  Crosscuqng	
  Concerns:	
  qualitaCve/quanCtaCve	
  statements	
  
–  ParCally	
  w.r.t.	
  funcConality	
  (e.g.	
  performance)	
  
–  ParCally	
  across	
  funcConality	
  (e.g.	
  maintainability)	
  

2.  ElicitaCon,	
  assessment	
  and	
  evaluaCon	
  
–  Ofen	
  general	
  wish	
  w.r.t.	
  characterisCcs,	
  but	
  not	
  concrete	
  
–  No	
  statement	
  to	
  which	
  extent	
  the	
  characterisCc	
  must	
  be	
  present	
  
–  Requirements	
  (and	
  implementaCon)	
  possible	
  on	
  different	
  levels	
  of	
  

abstracCon	
  with	
  different	
  concepts	
  (and	
  expressivity)	
  
–  AbstracCon	
  levels	
  influence	
  modeling	
  concepts	
  and	
  characterisCcs	
  (as	
  

well	
  as	
  interdependencies),	
  and	
  therefore	
  also	
  the	
  classificaCon	
  
3.  ClassificaCon	
  of	
  non-­‐funcConal	
  requirements	
  

–  Depends	
  on	
  the	
  underlying	
  quality	
  model	
  
–  Depends	
  on	
  the	
  underlying	
  system	
  model	
  and	
  modeling	
  concepts	
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Reading...	
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Preview	
  1:	
  Philosophy	
  
•  AMDiRE	
  concept	
  model	
  based	
  on	
  

system	
  model	
  and	
  quality	
  model	
  
•  Behavior	
  models	
  are	
  in	
  the	
  center	
  for	
  	
  

funcConal	
  requirements	
  and	
  	
  
quality	
  requirements	
  

Classifica.on	
  of	
  NFRs	
  
•  Process	
  Requirements	
  
•  Deployment	
  Requirements	
  
•  System	
  Constraints	
  
•  Quality	
  Requirements	
  
Structured	
  elicita.on	
  of	
  	
  
quality	
  requirements	
  
•  From	
  system	
  goals	
  
•  To	
  scenarios	
  
•  To	
  quality	
  requirements	
  

17	
  

Context Layer

System Layer

Requirements Layer

Stakeholder Model Objectives 
& Goals

Constraints 
& Rules

!

!

!

!

!

Data Model

E
A

A A
E

System Vision

Functional 
Hierarchy

Architecture Overview

System

Function Model
Fun 1

Fun 2

Component Model

C C

Data Model

E
A

A A
E

Behaviour Model

Business Case

Deployment Requirements

  

System Constraints

  

Domain Model

Service ModelUsage Model

Quality Requirements

  

Risk List

  

Project Scope

  

Process Requirements

  

Glossary

  

Glossary

  

Glossary

  

important	
  



Preview	
  2:	
  Overview	
  of	
  relevant	
  
Content	
  Items	
  
1.  Process	
  Requirements:	
  Required	
  

characterisCcs	
  of	
  the	
  process/	
  project	
  
e.g.:	
  Use	
  RUP	
  as	
  process	
  model	
  
	
  

2. Deployment	
  Requirements:	
  Demands	
  	
  
for	
  deployment	
  	
  
e.g.:	
  strategy	
  to	
  be	
  followed	
  for	
  data	
  migraCon	
  
	
  

3.  System	
  Constraints:	
  System-­‐related	
  
restricCons	
  that	
  don‘t	
  necessarily	
  
results	
  from	
  funcConal	
  goal.	
  
E.g.:	
  usage	
  of	
  specific	
  technologies	
  
	
  

4. Quality	
  Requirements:	
  desired	
  quality	
  
characterisCcs	
  of	
  the	
  system	
  
examples	
  following	
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