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Maintenance	
  

SoCware	
  engineers	
  spend	
  more	
  than	
  50%	
  of	
  their	
  Ime	
  
working	
  on	
  soCware	
  maintenance	
  tasks	
  (Fjeldstad	
  
and	
  Hamlen)	
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Maintenance	
  

SoCware	
  maintenance	
  is	
  a	
  key	
  factor	
  to	
  customer’s	
  percepIon	
  of	
  
soCware	
  product	
  quality.	
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Maintenance	
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Maintenance	
  	
  consItutes	
  a	
  growing	
  percentage	
  of	
  the	
  soCware	
  business	
  market.	
  
–  Annual	
  maintenance	
  of	
  soCware	
  products	
  tends	
  to	
  range	
  from	
  15%	
  to	
  25%	
  of	
  the	
  

soCware	
  license	
  list	
  prices	
  (Disbrow,	
  and	
  Igou)	
  



FastFix	
  

•  June	
  2010	
  –	
  November	
  2012	
  

•  ParIcipants	
  
• TUM:	
  Dennis,	
  Emitzá,	
  Nitesh,	
  Tobias,	
  Wal	
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Par3cipant	
  	
   Country	
  

S2	
   Spain	
  

Technische	
  Universität	
  München	
   Germany	
  

INESC-­‐ID	
   Portugal	
  

Lero	
   Ireland	
  

Prodevelop	
   Spain	
  

TXT	
   Italy	
  



FastFix	
  

•  Main	
  Goal:	
  Provide	
  maintenance	
  services	
  to	
  soCware	
  
applicaIons	
  that	
  are:	
  

– Time	
  efficient	
  
– Low	
  cost	
  
– Strongly	
  accurate	
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How	
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•  Collect	
  informaIon	
  about	
  applicaIon	
  execuIon	
  and	
  
user	
  interacIon	
  

•  Use	
  collected	
  informaIon	
  to:	
  
–  	
  Detect	
  faulty	
  situaIons	
  (execuIon	
  errors,	
  performance	
  
degradaIon	
  

– Possible	
  causes	
  for	
  faulty	
  situaIons	
  
•  Support	
  automaIc	
  fault	
  replicaIon	
  

•  Generate	
  and	
  deploy	
  patches	
  



How:	
  Error	
  Handling	
  Strategies	
  

Recommend 
error report

Recordable symptomsRecordable symptoms
Generate 

error report

Replicate 
fault

Reproducible errorReproducible error
Show 

context
information

Recommend 
causes to 
engineer

Known causesKnown causes
Inform user 

about
 error causes

Recommend 
solution to 
engineer

Known solutionKnown solution
Recommend 
fix to user

Generate 
Patch

Automatically resolvableAutomatically resolvable Self-heal

Strategy complexity

Er
ro

r 
co

m
pl

ex
ity
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Research	
  Lines	
  

Context	
  
ElicitaIon	
  
and	
  User	
  
Modelling	
  

Event	
  
CorrelaIon	
  

Patch	
  
GeneraIon	
  

Performance
Security	
  and	
  

Privacy	
  

Fault	
  
ReplicaIon	
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FastFix	
  Overall	
  Architecture	
  	
  

	
  internet	
  

OperaIng	
  
System	
  

SoCware	
  ApplicaIon	
  

FastFix	
  Client	
  

RunIme	
  
Environ.	
  	
  

User	
  Profile	
  

Context	
  Observer	
  
and	
  Processer	
  

ReporIng	
  Interface	
  
sensors	
  

sensors	
  

sensors	
  

CommunicaIon	
  Infrastructure	
  

CommunicaIon	
  Infrastructure	
  

Development	
  Environment	
   Test	
  Environment	
  

Event	
  Correlator	
   Fault	
  Replicator	
  Patch	
  Generator	
  

FastFix	
  Server	
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FastFix	
  component	
  

External	
  component	
  

Legend	
  



What	
  does	
  all	
  this	
  have	
  to	
  do	
  with	
  search-­‐
based	
  soGware	
  engineering?	
  



FastFix	
  and	
  Search-­‐based	
  SoGware	
  Engineering	
  

•  Currently	
  search-­‐based	
  techniques	
  are	
  not	
  being	
  used	
  in	
  FastFix.	
  

•  Some	
  possible	
  applicaIons	
  could	
  help	
  answer	
  the	
  following	
  quesIons:	
  
–  Which	
  code	
  blocks	
  give	
  more	
  informaIon	
  concerning	
  a	
  certain	
  

feature	
  or	
  are	
  more	
  relevant	
  for	
  a	
  programmer	
  execuIng	
  a	
  certain	
  
task	
  (e.g.	
  fixing	
  a	
  bug)?	
  

– What	
  is	
  the	
  best	
  way	
  to	
  fix	
  a	
  certain	
  bug?(self-­‐healing)	
  /	
  What	
  is	
  
the	
  best	
  patch?	
  

– What	
  is	
  the	
  best	
  allocaIon	
  of	
  human	
  resources	
  for	
  a	
  task?	
  
(automaIcally	
  assign	
  developers	
  to	
  a	
  bug	
  based	
  on	
  previous	
  
soCware	
  contribuIons)	
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Contact:	
  emitza.guzman@mytum.de	
  


