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Smart	
  tes)ng?	
  

›  On	
  March	
  11,	
  2009,	
  twenty	
  five	
  residents	
  of	
  Kaag	
  en	
  Braassem	
  in	
  
the	
  Netherlands	
  unexpectedly	
  received	
  a	
  cer)ficate	
  that	
  they	
  
were	
  married,	
  died	
  or	
  had	
  registered	
  a	
  newborn	
  

›  What	
  happened?	
  



Highly	
  Distributed	
  Service-­‐Oriented	
  Systems	
  

›  Service	
  Oriented	
  
Architecture	
  

›  Business	
  func)onali)es	
  
›  Loosely-­‐coupled	
  services	
  
›  Uniform	
  communica)on	
  
›  No	
  single	
  ownership	
  



The	
  facts	
  

›  SoMware	
  is	
  con)nuously	
  evolving	
  	
  
›  Func)onality	
  is	
  spread	
  across	
  the	
  network	
  
›  However,	
  tes)ng	
  soMware	
  implicitly	
  assumes	
  full	
  control	
  



Problem	
  statement	
  

›  Tester’s	
  perspec)ve	
  
•  Figh)ng	
  for	
  a	
  shared	
  resources	
  
•  Dependent	
  on	
  deployment	
  team	
  	
  
•  Tes)ng	
  needs	
  to	
  be	
  more	
  agile	
  
•  Availability	
  of	
  external	
  services	
  
•  No	
  control	
  over	
  data	
  -­‐	
  hard	
  to	
  produce	
  desired	
  
behavior	
  of	
  external	
  services	
  



Problem	
  statement	
  

›  Companies’	
  perspec)ve	
  
•  Tests	
  that	
  interfere	
  with	
  the	
  real	
  world	
  
•  Costs	
  of	
  having	
  mul)ple	
  tes)ng	
  environments	
  
•  Effort	
  of	
  maintenance	
  of	
  tes)ng	
  environments	
  

›  Infrastructure	
  is	
  new	
  boVleneck	
  for	
  compe))ve	
  advantage	
  



Tes)ng	
  and	
  full	
  control	
  



Tes)ng	
  today	
  



Tes)ng	
  tomorrow	
  



Solu)on	
  

›  Simulate	
  external	
  
services	
  with	
  virtual	
  
assets	
  (VA)	
  

›  Model	
  behavior	
  of	
  
external	
  systems	
  

›  Gain	
  control	
  over	
  
external	
  systems	
  and	
  
their	
  data	
  

	
  



S)ll	
  a	
  problem?	
  
›  Tester’s	
  perspec)ve	
  

•  Figh)ng	
  for	
  a	
  shared	
  resources	
  
•  Dependent	
  on	
  deployment	
  team	
  	
  
•  Tes)ng	
  needs	
  to	
  be	
  more	
  agile	
  
•  Availability	
  of	
  external	
  services	
  
•  No	
  control	
  over	
  data	
  

›  Companies’	
  perspec)ve	
  
•  Tests	
  that	
  interfere	
  with	
  the	
  real	
  world	
  
•  Costs	
  of	
  having	
  mul)ple	
  tes)ng	
  environments	
  
•  Effort	
  of	
  maintenance	
  of	
  tes)ng	
  environments	
  



Case	
  study	
  

›  WMO	
  (Wet	
  Maatschappelijke	
  Ondersteuning)	
  	
  
•  Dutch	
  law	
  for	
  suppor)ng	
  people	
  that	
  have	
  a	
  chronic	
  disease	
  or	
  disability	
  
	
  

›  The	
  responsibility	
  for	
  a	
  WMO	
  request	
  lies	
  with	
  the	
  Dutch	
  municipali)es,	
  they	
  
handle	
  the	
  complete	
  business	
  process.	
  	
  

›  Support	
  provided	
  by	
  the	
  WMO:	
  
•  transporta)on	
  (e.g.	
  taxi)	
  
•  wheelchair	
  
•  home	
  modifica)on	
  (e.g.	
  “trapliM”)	
  
•  domes)c	
  care	
  

	
  



WMO	
  services	
  



WMO	
  business	
  process	
  (simplified	
  main	
  flow)	
  



Virtualize-­‐Populate-­‐Test	
  idea	
  

Execute	
  the	
  tests	
  	
  
and	
  automa)cally	
  
generate	
  the	
  report	
  

Generate	
  	
  
Virtual	
  Environment	
  	
  

for	
  tes)ng	
  
Populate	
  the	
  system	
  	
  
with	
  the	
  test-­‐data	
  

Environment	
  created!	
   System	
  populated!	
   Tests	
  executed!	
  



Genera)on	
  of	
  a	
  Virtual	
  Environment	
  
›  What?	
  
•  Genera)on	
  and	
  deployment	
  of	
  virtual	
  assets	
  

›  How?	
  
•  Semi-­‐automa)c:	
  using	
  WSDLs	
  or	
  log	
  files	
  as	
  an	
  input	
  



Prepare	
  a	
  WSDL	
  



Choose	
  a	
  method	
  for	
  Virtual	
  Asset	
  genera)on	
  



Deploy	
  a	
  Virtual	
  Assets	
  



Popula)on	
  of	
  a	
  system	
  with	
  a	
  test-­‐data	
  
›  What?	
  
•  Tests-­‐data	
  that	
  will	
  verify	
  all	
  basic	
  func)onali)es	
  
•  Input	
  given	
  only	
  one	
  )me	
  

›  How?	
  
•  Business	
  logic	
  provided	
  by	
  testers	
  or	
  tools	
  
•  Tests	
  compiled	
  as	
  a	
  combina)on	
  of	
  test-­‐data	
  and	
  
message	
  structure	
  

	
  



Choose	
  a	
  data	
  source	
  



Model	
  a	
  behaviour	
  of	
  an	
  external	
  system	
  



Test	
  execu?on	
  and	
  automated	
  report	
  genera?on	
  

›  What?	
  	
  
•  Test	
  execu)on	
  
•  Automated	
  report	
  genera)on	
  

›  How?	
  
•  Compiled	
  tests	
  executed	
  on	
  system	
  that	
  is	
  connected	
  
to	
  Virtual	
  Environment	
  

•  Automated	
  report	
  generated	
  in	
  various	
  forms	
  as	
  
comparison	
  of	
  observed	
  result	
  and	
  defined	
  asser)ons	
  



Execute	
  a	
  test	
  against	
  a	
  generated	
  Virtual	
  Environment	
  



Test	
  case	
  1	
  



Test	
  case	
  2	
  



Automa)cally	
  generate	
  a	
  report	
  



Summary	
  

›  Kaag	
  en	
  Braassem	
  example	
  
›  Current	
  tes)ng	
  problems	
  from	
  a	
  different	
  perspec)ves	
  
›  Solu)on	
  using	
  virtualiza)on	
  
›  Virtualize-­‐Populate-­‐Test	
  idea	
  
›  WMO	
  case	
  study	
  



The	
  Research	
  

›  Mo)va)on	
  
•  Evident	
  problem	
  without	
  unified	
  solu)on	
  
•  Huge	
  demand	
  from	
  industry	
  for	
  agile	
  tes)ng	
  solu)on	
  
•  Surprisingly	
  not	
  too	
  many	
  research	
  projects	
  in	
  this	
  field	
  

›  Aim	
  
•  Define	
  unified	
  environment	
  which	
  will	
  simplify	
  automate	
  tes)ng	
  of	
  

highly	
  distributed	
  service-­‐oriented	
  systems	
  
•  Iden)fy	
  the	
  processes	
  that	
  need	
  to	
  stay	
  manual	
  



Next	
  steps	
  

›  Approach	
  companies	
  for	
  appropriate	
  systems	
  (highly	
  
distributed	
  service-­‐oriented)	
  

›  Experiments	
  
•  Create	
  Virtual	
  Environment	
  	
  
•  Model	
  the	
  behavior	
  of	
  external	
  systems	
  
•  Prove	
  that	
  most	
  of	
  issues	
  can	
  be	
  resolved	
  by	
  this	
  method	
  
•  Improve	
  methodology	
  and	
  tools	
  



Big	
  idea	
  
›  Simple	
  switching	
  

between	
  staged	
  
environments	
  in	
  the	
  
Cloud	
  

›  Merging	
  tes)ng	
  and	
  
infrastructure	
  
knowledge	
  

›  Agile	
  support	
  for	
  
TestOps	
  team	
  



 
Thank you for your attention! 
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