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Recap	  Cme!	  

•  Domain	  Model	  
– What	  is	  it?	  
– Why	  do	  we	  need	  it?	  
– Which	  elements	  does	  it	  contain?	  
– How	  to	  elaborate	  it?	  
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Visit	  by	  Intel:	  Sarah	  Gregory	  

•  Next	  Monday	  23rd	  of	  March	  
•  20+	  years	  of	  experience	  
•  RE	  specialist	  and	  trainer	  
•  Works	  world-‐wide	  
•  AcCve	  in	  research	  
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Requirements	  Engineering	  –	  Outline	  
•  WHY	  do	  we	  need	  Requirements	  Engineering	  and	  what	  is	  it?	  
•  Principles:	  DefiniCons,	  process,	  roles,	  problem/soluCon	  view,	  arCfact	  orientaCon	  
•  System	  Models:	  DecomposiCon	  and	  abstracCon,	  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	  objecCves	  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	  characterisCcs?	  
•  Quality	  requirements:	  How	  to	  specify	  which	  qualiCes	  need	  to	  be	  met?	  
•  Process	  requirements:	  How	  to	  specify	  constraints	  for	  development?	  
•  Towards	  a	  system	  specificaCon:	  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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Usage	  Models	  

•  DefiniCon	  
•  Use	  cases	  
•  Scenarios	  
•  RelaCon	  
•  Cockburn	  template	  
•  ElaboraCon	  
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Usage	  Model	  
•  Def.:	  A	  usage	  model	  describes	  the	  
system	  behavior	  form	  the	  point	  of	  
view	  of	  the	  user	  („Black	  box“)	  by	  
modeling	  interacCon	  sequences.	  

•  It	  specifies	  the	  use	  cases	  	  
(from	  the	  system	  vision)	  

•  Why?	  Understanding	  of	  intended	  
uses	  by	  means	  of	  the	  system.	  

•  NotaCons:	  
–  Use	  case	  overview	  diagram	  	  
–  Structured	  text	  (templates)	  
–  UML	  acCvity	  diagrams	  
– Message	  Sequence	  Charts	  
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Use	  cases	  &	  Scenarios	  

•  Def.:	  A	  use	  case	  is	  a	  series	  of	  system	  events	  
triggered	  by	  an	  actor	  that	  leads	  to	  results	  for	  the	  
actor.	  

•  Def.:	  A	  scenario	  is	  an	  ordered	  set	  of	  interacCons	  
between	  partners,	  usually	  a	  system	  and	  a	  group	  
of	  external	  actors.	  

•  A	  Usage	  Model	  in	  AMDiRE	  has	  three	  parts:	  
– Use	  Case	  Overview	  Diagram	  („bubble“	  diagram)	  
– Use	  Case	  Templates	  (one	  per	  „bubble“)	  
–  Scenario	  diagrams	  (one	  per	  use	  case	  template)	  
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Use	  Case	  Overview	  Diagram	  
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Another	  
Use	  Case	  
Overview	  
Diagram	  
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ElaboraCon	  of	  a	  Usage	  Model	  
•  Deducing	  the	  Use	  Cases	  	  

–  IdenCficaCon	  of	  Use	  Case	  by	  
business	  processes	  

–  Analysis	  of	  business	  processes	  
•  Task	  distribuCon	  to	  actors	  
•  IdenCficaCon	  of	  usage	  funcCons	  
•  DefiniCon	  of	  the	  role	  of	  the	  system,	  e.g.:	  

–  Passive	  support	  (data	  administraCon),	  	  
–  AcCve	  support	  (task	  performance)	  

–  Informal	  start:	  What	  are	  the	  system	  features?	  
•  Stepwise	  descripCon	  and	  refinement	  of	  the	  scenarios	  and	  their	  interacCon	  

–  Focus	  on	  analysis	  and	  modeling	  of	  
•  InformaCon	  flow	  (for	  later	  data	  modeling)	  
•  InteracCon	  and	  control	  flow	  at	  the	  system	  border	  

10	  
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Exercise:	  ATM	  

•  Use	  case	  overview	  
•  Use	  case	  template	  
•  Scenario	  
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ATM	  Use	  Case	  Overview	  

Dr.	  Birgit	  Penzenstadler	   12	  CSULB	  spring	  2015	  



RelaCon:	  Use	  Cases	  and	  Scenarios	  
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Use Case 

Scenario 

 (1) (2) 

•  For	  each	  „bubble“	  in	  the	  overview	  diagram:	  
•  Use	  Cases	  summarize	  a	  set	  of	  scenarios	  to	  a	  

specific	  usage	  of	  the	  system.	  	  
–  Use	  Case:	  	  

Task,	  objecCve,	  causal	  relaCon	  (pre-‐	  and	  
post-‐condiCons)	  	  

–  Scenario:	  	  
Sequence	  of	  Events	  (steps,	  events,	  
interacCon)	  

Itera9ve	  Elabora9on	  
(compare	  to	  refinement	  and	  abstracCon	  of	  
goals	  in	  the	  earlier	  lecture)	  

(1)	  Cluster	  scenarios	  to	  tasks	  
(2)	  Elicit	  task-‐specific	  scenarios,	  	  

analyse	  and	  walk	  through	  them	  
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Use	  cases	  	  
&	  Scenarios:	  	  
Cockburn	  	  
template	  
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•  Use:	  Use	  cases	  and	  
scenarios	  complement	  
each	  other.	  

•  Techniques:	  Structured	  
text	  and/or	  sequence/
interacCon	  diagrams	  

•  Elicita9on:	  iteraCve;	  
combine	  scenarios	  to	  
tasks,	  „play	  out“	  task-‐
specific	  scenarios	  and	  
analyse	  
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Example	  
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Exercise:	  ATM	  

•  Use	  case	  overview	  
•  Use	  case	  template	  
•  Scenario	  
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•  Use	  Case:	  <number>	  <the	  name	  should	  be	  the	  goal	  as	  a	  short	  acCve	  verb	  phrase>	  
•  CHARACTERISTIC	  INFORMATION	  

–  Goal	  in	  Context:	  <a	  longer	  statement	  of	  the	  goal,	  if	  needed>	  
–  Scope:	  <what	  system	  is	  being	  considered	  black-‐box	  under	  design>	  
–  Level:	  <one	  of:	  Summary,	  Primary	  task,	  SubfuncCon>	  
–  PrecondiCons:	  <what	  we	  expect	  is	  already	  the	  state	  of	  the	  world>	  
–  Success	  End	  CondiCon:	  <the	  state	  of	  the	  world	  upon	  successful	  compleCon>	  
–  Failed	  End	  CondiCon:	  <the	  state	  of	  the	  world	  if	  goal	  abandoned>	  
–  Primary	  Actor:	  <a	  role	  name	  for	  the	  primary	  actor,	  or	  descripCon>	  
–  Trigger:	  <the	  acCon	  upon	  the	  system	  that	  starts	  the	  use	  case,	  may	  be	  Cme	  event>	  

•  MAIN	  SUCCESS	  SCENARIO	  
–  <put	  here	  the	  steps	  of	  the	  scenario	  from	  trigger	  to	  goal	  delivery,	  and	  any	  cleanup	  a`er>	  
–  <step	  #>	  <acCon	  descripCon>	  

•  EXTENSIONS	  
–  <put	  here	  there	  extensions,	  one	  at	  a	  Cme,	  each	  refering	  to	  the	  step	  of	  the	  main	  scenario>	  
–  <step	  altered>	  <condiCon>	  :	  <acCon	  or	  sub.use	  case>	  
–  <step	  altered>	  <condiCon>	  :	  <acCon	  or	  sub.use	  case>	  

•  SUB-‐VARIATIONS	  
–  <put	  here	  the	  sub-‐variaCons	  that	  will	  cause	  eventual	  bifurcaCon	  in	  the	  scenario>	  
–  <step	  or	  variaCon	  #	  >	  <list	  of	  sub-‐variaCons>	  
–  <step	  or	  variaCon	  #	  >	  <list	  of	  sub-‐variaCons>	  

•  RELATED	  INFORMATION	  (opConal)	  
–  Priority:	  <how	  criCcal	  to	  your	  system	  /	  organizaCon>	  
–  Performance	  Target:	  <the	  amount	  of	  Cme	  this	  use	  case	  should	  take>	  
–  Frequency:	  <how	  o`en	  it	  is	  expected	  to	  happen>	  
–  Superordinate	  Use	  Case:	  <opConal,	  name	  of	  use	  case	  that	  includes	  this	  one>	  
–  Subordinate	  Use	  Cases:	  <opConal,	  depending	  on	  tools,	  links	  to	  sub.use	  cases>	  
–  Channel	  to	  primary	  actor:	  <e.g.	  interacCve,	  staCc	  files,	  database>	  
–  Secondary	  Actors:	  <list	  of	  other	  systems	  needed	  to	  accomplish	  use	  case>	  
–  Channel	  to	  Secondary	  Actors:	  <e.g.	  interacCve,	  staCc,	  file,	  database,	  Cmeout>	  

•  OPEN	  ISSUES	  (opConal)	  
–  <list	  of	  issues	  about	  this	  use	  cases	  awaiCng	  decisions>	  

•  SCHEDULE	  
–  Due	  Date:	  <date	  or	  release	  of	  deployment>	  

Template	  
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•  Use	  Case:	  1	  withdraw	  money	  
•  CHARACTERISTIC	  INFORMATION	  

–  Goal	  in	  Context:	  user	  withdraws	  money	  from	  the	  ATM	  
–  Scope:	  ATM	  
–  Level:	  Primary	  task	  
–  PrecondiCons:	  user	  has	  an	  ATM	  card	  and	  has	  access	  to	  ATM	  
–  Success	  End	  CondiCon:	  user	  gets	  money	  
–  Failed	  End	  CondiCon:	  user	  doesn’t	  get	  money	  
–  Primary	  Actor:	  customer	  (=	  user)	  
–  Trigger:	  ATM	  card	  entered	  by	  user	  

•  MAIN	  SUCCESS	  SCENARIO	  
1.  User	  enters	  card	  
2.  System	  prompts	  for	  PIN	  
3.  User	  enters	  PIN	  
4.  System	  prompts	  opCons	  for	  withdrawal	  /	  transfer	  /	  deposit	  money	  	  
5.  User	  selects	  withdraw	  
6.  System	  prompts	  for	  amount	  
7.  User	  enters	  amount	  
8.  System	  returns	  money	  

•  EXTENSIONS	  
–  5.	  condi&on	  selecCon	  of	  different	  account:	  ac&on	  Withdraw	  from	  different	  account	  
–  <step	  altered>	  <condiCon>	  :	  <acCon	  or	  sub.use	  case>	  
–  <step	  altered>	  <condiCon>	  :	  <acCon	  or	  sub.use	  case>	  

•  SUB-‐VARIATIONS	  
–  4.	  condi&on	  user	  entered	  wrong	  PIN:	  ac&on	  system	  displays	  error	  message	  
–  8.	  not	  enough	  money:	  system	  displays	  error	  message	  
–  <step	  or	  variaCon	  #	  >	  <list	  of	  sub-‐variaCons>	  

•  RELATED	  INFORMATION	  (opConal)	  
–  Priority:	  criCcal	  
–  Performance	  Target:	  one	  minute	  
–  Frequency:	  very	  o`en	  (depends	  on	  locaCon	  of	  ATM)	  
–  Superordinate	  Use	  Case:	  <opConal,	  name	  of	  use	  case	  that	  includes	  this	  one>	  
–  Subordinate	  Use	  Cases:	  <opConal,	  depending	  on	  tools,	  links	  to	  sub.use	  cases>	  
–  Channel	  to	  primary	  actor:	  interacCve	  
–  Secondary	  Actors:	  <list	  of	  other	  systems	  needed	  to	  accomplish	  use	  case>	  
–  Channel	  to	  Secondary	  Actors:	  <e.g.	  interacCve,	  staCc,	  file,	  database,	  Cmeout>	  

•  OPEN	  ISSUES	  (opConal)	  
–  <list	  of	  issues	  about	  this	  use	  cases	  awaiCng	  decisions>	  

•  SCHEDULE	  
–  Due	  Date:	  May	  2014	  

Example	  
Use	  Case	  

ATM	  
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Use	  Cases	  vs.	  Scenarios	  vs.	  FuncConal	  
Requirements	  

19	  

Use Case

Use	  Case:	  Set	  of	  all	  scenarios	  
Scenario:	  Concrete	  interacCon	  sequence	  
FuncConal	  requirement	  (roughly):	  	  
A	  (system-‐)reacCon	  to	  a	  sCmulus	  

Functional 
requirement

Scenario
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Example:	  Scenario	  Purchase	  Item	  

Dr.	  Birgit	  Penzenstadler	   20	  

Def.:	  A	  
scenario	  is	  an	  
ordered	  set	  of	  
interacCons	  
between	  
partners,	  
usually	  a	  
system	  and	  a	  
group	  of	  
external	  
actors.	  
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How-‐to:	  Scenarios	  in	  a	  diagram	  

•  UML	  Sequence	  Diagram:	  for	  user	  interacCon	  
•  UML	  AcCvity	  Diagram:	  for	  system-‐internal	  
interacCon	  

à	  Depends	  on	  your	  system	  what	  works	  beper.	  
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Sequence	  Diagram	  
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the getFigureAt() method call’s return is shown labeled with the name of the object
that was returned. A common practice, as we have done in Figure A1.7, is to leave
off the return arrow when a void method has been called, since it clutters up the di-
agram while providing little information of importance. A black circle with an arrow
coming from it indicates a found message whose source is unknown or irrelevant.

You should now be able to understand the task that Figure A1.7 is displaying. An
unknown source calls the mouseClicked() method of a MouseListener, passing in
the point where the click occurred as the argument. The MouseListener in turn
calls the getFigureAt() method of a Drawing, which returns a Figure. The
MouseListener then calls the highlight method of Figure, passing in a Graphics
object as an argument. In response, Figure calls three methods of the Graphics
object to draw the figure in red.

The diagram in Figure A1.7 is very straightforward and contains no conditionals
or loops. If logical control structures are required, it is probably best to draw a sepa-
rate sequence diagram for each case. That is, if the message flow can take two dif-
ferent paths depending on a condition, then draw two separate sequence diagrams,
one for each possibility.

If you insist on including loops, conditionals, and other control structures in a se-
quence diagram, you can use interaction frames, which are rectangles that surround
parts of the diagram and that are labeled with the type of control structures they rep-
resent. Figure A1.8 illustrates this, showing the process involved in highlighting all
figures inside a given rectangle. The MouseListener is sent the rectDragged message.
The MouseListener then tells the drawing to highlight all figures in the rectangle
by called the method highlightFigures(), passing the rectangle as the argument.
The method loops through all Figure objects in the Drawing object and, if the

850 APPENDIX 1 AN INTRODUCTION TO UML

:MouseListener :Drawing :GraphicsaFigure:Figure

.setColor(red)
.highlight(graphics)

.getFigureAt(point)
.mouseClicked(point)

 aFigure

.drawRect (x,y,w,h)

.drawString(s)

FIGURE A1.7
A sample
sequence
diagram

pre75977_Apx1.qxd  11/27/08  6:42 PM  Page 850



Sequence	  Diagram:	  frame	  

CSULB	  spring	  2015	   Dr.	  Birgit	  Penzenstadler	   23	  

hpp://www.ibm.com/developerworks/raConal/library/3101.html	  

An	  empty	  UML	  2	  frame	  element	  



Sequence	  Diagram:	  in/out	  messages	  
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hpp://www.ibm.com/developerworks/raConal/library/3101.html	  

	  A	  sequence	  diagram	  that	  has	  incoming	  and	  
outgoing	  messages	  



Sequence	  Diagram:	  Lifelines	  	  
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hpp://www.ibm.com/developerworks/raConal/library/3101.html	  

An	  example	  of	  the	  Student	  class	  used	  in	  a	  
lifeline	  whose	  instance	  name	  is	  freshman	  



Sequence	  Diagram:	  Messages	  
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hpp://www.ibm.com/developerworks/raConal/library/3101.html	  

An	  example	  of	  messages	  being	  sent	  between	  
objects,	  including	  return	  messages	  



Sequence	  Diagram:	  help	  method	  
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	  The	  system	  object	  calling	  its	  determineAvailableReports	  method	  



Sequence	  Diagram:	  asynch/synch	  
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A	  sequence	  diagram	  fragment	  showing	  an	  
asynchronous	  message	  being	  sent	  to	  instance2	  



Sequence	  Diagram:	  guard	  
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A	  segment	  of	  a	  UML	  1.x	  sequence	  diagram	  in	  
which	  the	  addStudent	  message	  has	  a	  guard	  



Sequence	  	  
Diagram:	  	  
alternaCve	  
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A	  sequence	  diagram	  fragment	  
that	  contains	  an	  alternaCve	  
combinaCon	  fragment	  
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A	  sequence	  
diagram	  fragment	  
that	  includes	  an	  
opCon	  
combinaCon	  
fragment	  



Sequence	  	  
Diagram:	  	  
loop	  
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An	  example	  sequence	  
diagram	  with	  a	  loop	  
combinaCon	  fragment	  



Sequence	  	  
Diagram:	  	  
reference	  
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A	  sequence	  
diagram	  that	  
references	  two	  
different	  
sequence	  
diagrams	  



Sequence	  Diagram	  
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Exercise:	  ATM	  

•  Use	  case	  overview	  
•  Use	  case	  template	  
•  Scenario	  
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[Scop	  W.	  Ambler	  2007]	  
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ATM	  Scenario	  in	  
UML	  Sequence	  diagram	  
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Assignment	  Usage	  Model	  

Usage	  model	  assignment	  is	  online	  
(due	  Friday	  March	  27)	  
	  
Monday:	  Intel.	  
Wednesday:	  No	  class.	  So,	  meet	  in	  your	  teams	  
and	  get	  assignments	  done.	  
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