


	  
	  

Adapta'on:	  The	  Story	  So	  Far	  
•  Past	  (Vitor’s	  work)	  
– Awareness	  Requirements	  (AwReq)	  
– System	  Iden'fica'on	  	  
– Qualita've	  Adapta'on	  (no	  mechanism	  for	  handling	  
mul'ple	  failures)	  

•  Now	  (My	  work)	  
– New	  Qualita've	  Adapta'on	  (with	  mechanism	  	  for	  
handling	  mul'ple	  failures)	  

– Working	  John	  and	  Vitor	  
– Paper	  to	  be	  submiLed	  to	  SEAMS’14	  
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Background:	  AwReqs	  

•  AwReqs	  determine	  the	  cri'cal	  requirements.	  We	  
should	  be	  aware	  of	  their	  success/failure.	  
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Background:	  System	  Iden'fica'on	  

•  System	  Iden'fica'on:	  
–  Indicator/Parameter	  	  
	  	  	  	  	  qualita've	  rela'ons	  
–  Informa'on	  to	  reason	  
	  	  	  	  	  over	  how	  to	  reconfigure	  
	  	  	  	  	  the	  system	  
	  

4	  



	  
	  

Examples	  
•  Mee'ng	  Scheduler	  

–  SoVgoal:	  Low	  Cost	  
–  QC:	  Mee'ngs	  cost	  less	  than	  100€	  
–  AwReq	  AR2:	  SuccessRate(75%)	  
–  Parameters:	  	  

•  RfM:	  Rooms	  for	  Mee'ngs	  ê	  
•  VP2	  @	  goal	  Find	  Suitable	  Room	  ê	  

–  SoVgoal:	  Good	  Par'cipa'on	  
–  QC:	  At	  least	  90%	  of	  the	  par'cipants	  aLend	  
–  AwReq	  AR6:	  SuccessRate(75%)	  
–  Parameters:	  	  

•  RF:	  Required	  Fields	  é	  
•  FhM:	  From	  how	  Many	  é	  
•  VPA:	  View	  Private	  Appointments	  ê	  
•  MCA:	  Maximum	  Conflicts	  Allowed	  ê	  
•  VP1	  @	  goal	  Collect	  Timetables	  ê	  
•  VP3	  @	  goal	  Chose	  Schedule	  ê	   5	  



	  
	  

Old	  Qualia	  

Adapta'on	  Algorithm:	  
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But	  what	  if???	  

•  Many	  indicators	  fail	  at	  the	  same	  'me	  
•  Failing	  indicators	  get	  opposite	  effects	  from	  the	  
same	  parameter	  (conflicts)	  

•  We	  know	  which	  parameters	  affect	  which	  
indicators,	  but	  not	  precisely	  how	  much	  (lack	  of	  
quan'ta've	  informa'on)	  

•  The	  values	  we	  choose	  lead	  to	  overshoo'ng	  or	  
low	  seLling	  'me	  (lack	  of	  precision)	  
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New	  Qualia	  	  

•  Resolve	  conflicts	  based	  on	  preferences	  and	  priori'es,	  using	  
Analy'c	  Hierarchy	  Process	  (AHP)	  

•  Adapta'on	  policies	  about	  the	  indicator	  selec'on	  
–  Conserva've	  
–  Op'mis'c	  with	  compensa'on	  
–  Op'mis'c	  

•  Adapta'on	  policies	  for	  selec'ng	  parameters	  and	  calcula'ng	  
their	  values	  

•  Adapta'on	  policies	  for	  handling	  indicators	  that	  their	  resolu'on	  
'me	  lasts	  longer	  than	  the	  window	  of	  the	  adapta'on	  cycle	  

•  Policies	  are	  implemented	  in	  OCL	  
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New	  Qualia	  

New	  Adapta'on	  Algorithm	  
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New	  Qualia	  
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Example:	  Mee'ng	  Scheduler	  
Pairwise	  comparisons	  among	  indicators	  

	  
	  
	  
	  
	  

Normalized	  table	   	   	   	   	   	   	   	   	   	   	   	  	  	  	  Priority	  list	  
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Example:	  Mee'ng	  Scheduler	  

3	  failures	  at	  the	  same	  'me:	  
•  AwReq	  AR2:	  SuccessRate(75%)	  
•  Parameters:	  	  

–  RfM:	  Rooms	  for	  Mee'ngs	  ê	  
–  VP2	  @	  goal	  Find	  Suitable	  Room	  ê(exhausted)	  

•  AwReq	  AR6:	  SuccessRate(75%)	  
•  Parameters:	  	  

–  RF:	  Required	  Fields	  é	  
–  FhM:	  From	  how	  Many	  é	  
–  VPA:	  View	  Private	  Appointments	  ê	  
–  MCA:	  Maximum	  Conflicts	  Allowed	  ê	  
–  VP1	  @	  goal	  Collect	  Timetables	  ê	  
–  VP3	  @	  goal	  Chose	  Schedule	  ê	  

•  AwReq	  AR10:	  SuccessRate(90%)	  
•  Parameters:	  	  

–  VP1	  @	  goal	  Collect	  Timetables	  é 
–  VP2	  @	  goal	  Find	  Suitable	  Room	  é(exhausted)	  
–  VP3	  @	  goal	  Chose	  Schedule	  é 
–  RF:	  Required	  Fields	  ê	  
–  FhM:	  From	  how	  Many	  ê	  
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2	  poten'al	  conflicts	  
AR2	  vs	  AR10	  

and	  
AR6	  vs	  AR10	  

Conflict	  Resolu'on	  
Priority(AR2)>	  Priority(AR10)	  
Priority(AR6)>	  Priority(AR10)	  

so…	  
Abort(AR10)	  

Conserva've	  Policy	  
Decreasing	  RfM	  harms	  AR4	  
Priority(AR4)>	  Priority(AR2)	  

so...	  
Abort(AR2)	  	  

	  
Op'mis'c	  with	  Compensa'on	  
no	  compensa'on	  available	  

	  
Op'mis'c	  

Decrease(RfM)	  
Increase(RF)	  or	  Decrease(VPA	  

or	  MCA	  or	  VP1	  or	  VP3)	  
	  Which	  one	  to	  choose?	  



	  
	  

Example:	  Mee'ng	  Scheduler	  

•  Step	  Selec'on	  Policies:	  	  
–  Avoid	  Overshoo'ng:	  choose	  the	  available	  parameter	  that	  according	  to	  

the	  SysId	  ordering	  has	  the	  smallest	  impact	  
–  Short	  SeLling	  Time:	  choose	  the	  available	  parameter	  that	  according	  to	  the	  

SysId	  ordering	  has	  the	  greatest	  impact	  

e.g.	  for	  AR6:	  |Δ(AR6/VPA)|<|Δ(AR6/RF)|<|Δ(AR6/VP3)|<|Δ(AR6/FhM)|<…	  
…<|Δ(AR6/VP1)|<|Δ(AR6/MCA)|	  
–  If	  the	  policy	  is	  Avoid	  Overshoo'ng	  we	  decrease	  VPA	  (	  Δ(AR6/VPA)<0	  )	  
–  If	  the	  policy	  is	  Short	  SeLling	  Time	  we	  decrease	  MCA	  (	  Δ(AR6/MCA)<0	  )	  
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Next	  Steps	  

For	  SEAMS’14	  
•  Implement	  the	  policies	  in	  OCL	  
•  Run	  scenarios	  with	  the	  Mee'ng	  Scheduler	  case	  	  
study	  

•  Evaluate	  the	  new	  algorithm	  
For	  later…	  
•  Collect	  execu'on	  logs	  and	  derive	  quan'ta've	  
rela'ons	  between	  parameters	  and	  indicators	  

•  Apply	  quan'ta've	  op'miza'on	  
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Conclusions	  

The	  new	  adapta'on	  mechanism	  is	  able	  to:	  
•  Execute	  run'me	  op'miza'on	  for	  requirement	  
conflicts	  based	  on	  preferences	  and	  priori'es	  

•  Handle	  mul'ple	  failures	  
•  Enhance	  the	  precision	  of	  the	  qualita've	  
adapta'on	  process	  
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