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Mo)va)on	
  

� Evaluated	
  and	
  compare	
  different	
  algorithms	
  in	
  terms	
  of	
  
performance	
  on	
  a	
  collaborative	
  text	
  editor	
  requires	
  real	
  traces.	
  

� Experience	
  with	
  real	
  traces	
  	
  reflects	
  the	
  reality	
  



Modify	
  TeamEdit	
  
�  To	
  retrieve	
  the	
  traces,	
  we	
  used	
  TeamEdit	
  

�  TeamEdit	
  is	
  collaborative	
  text	
  editor	
  used	
  in	
  our	
  experiment	
  

�  Uses	
  a	
  central	
  server	
  only	
  for	
  allow	
  communication	
  between	
  replica	
  

�  Distingue	
  different	
  replica	
  by	
  unique	
  number	
  	
  
	
  
� Modify	
  TeamEdit	
  to	
  :	
  

�  Save	
  all	
  operations	
  in	
  logs	
  (with	
  log4j	
  ).	
  
�  Add	
  the	
  functionality	
  of	
  Undo/Redo	
  



Logs	
  
�  Structure	
  

�  Save	
  it	
  in	
  format	
  XML	
  

�  Each	
  algorithm	
  transforms	
  operations	
  logs	
  	
  
into	
  one	
  or	
  	
  more	
  specific	
  operations	
  

�  XYZ	
  à	
  TraceOperation	
  or	
  	
  User	
  Operation	
  
�  X	
  
�  Y	
  	
  	
  	
  	
  	
  	
  	
  à	
  Character	
  Operation	
  or	
  Operation	
  
�  Z	
  
	
   SOCT2/TTF	
  



Framework	
  
package	
  Core	
  



Framework	
  
package	
  Core	
  
�  	
  MergeAlgorithm	
  class	
  

� Method	
  generate	
  
	
  
Ø Makes	
  calls	
  to	
  the	
  	
  
function	
  generateLocal	
  
implemented	
  by	
  each	
  	
  
algorithms	
  
	
  
Ø Calculate	
  time	
  of	
  generation	
  

	
  



� MergeAlgorithm	
  class	
  
�  Method	
  integrate	
  

Ø Integrate	
  of	
  remote	
  	
  
Operations	
  
	
  
Ø Makes	
  calls	
  to	
  the	
  	
  
function	
  integrateLocal	
  	
  
implemented	
  by	
  each	
  algorithms	
  
	
  
Ø Calculate	
  time	
  of	
  integration	
  

Framework	
  
package	
  Core	
  



� CausalDispatcher	
  	
  class	
  
� Derived	
  from	
  the	
  class	
  Simulator	
  
�  Implement	
  method	
  run	
  
�  Allows	
  each	
  replica	
  to	
  receive	
  generated	
  character	
  operations	
  in	
  
the	
  same	
  order	
  as	
  that	
  in	
  logs	
  

�  ensures	
  diffusion	
  of	
  operations	
  in	
  the	
  causal	
  order	
  	
  

Framework	
  
Package	
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Framework	
  
Package	
  sim	
  



� To	
  integrate	
  new	
  algorithm	
  in	
  our	
  framework	
  :	
  
�  Implement	
  different	
  class	
  of	
  package	
  core	
  

� MergeAlgorithm	
  
� Operation	
  
� Document	
  
�  ReplicaFactory	
  

	
  

Framework	
  
Add	
  new	
  algorithms	
  



Framework	
  
Package	
  Logoot	
  



�  LogootOperation	
  
�  Derived	
  from	
  the	
  class	
  Operation(core)	
  
�  Contains	
  methods	
  for	
  creating	
  operations	
  insert	
  and	
  delete	
  

Framework	
  
Package	
  Logoot	
  



�  LogootDocument	
  class	
  
�  Implements	
  interface	
  Document(core)	
  

�  Implements	
  method	
  view	
  to	
  display	
  content	
  	
  of	
  document	
  
�  Implements	
  method	
  apply	
  to	
  
integrate	
  operation	
  in	
  document	
  

�  Contains	
  the	
  binary	
  search	
  
method:	
  called	
  when	
  inserting	
  	
  
or	
  deleting	
  Logoot	
  identifiers.	
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Package	
  Logoot	
  



�  LogootMerge	
  class	
  
� Derived	
  from	
  the	
  class	
  MergeAlgorithm(core)	
  
�  Implement	
  the	
  two	
  abstract	
  method	
  of	
  class	
  MergeAlgorithm	
  

1-­‐	
  IntegrateLocal	
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Framework	
  
Package	
  Logoot	
  

2-­‐	
  	
  generateLocal	
  
	
  



Methodology	
  
Obtaining	
  Logs	
  From	
  real-­‐)me	
  P2P	
  collabora)on	
  
�  We	
  performed	
  two	
  collaborations	
  with	
  groups	
  of	
  students	
  :	
  
	
  
�  1)	
  Report	
  :	
  collaboration	
  
	
  with	
  	
  13	
  	
  students	
  
	
  

§  Group1	
  :	
  4	
  students	
  
§  Group2:	
  4	
  students	
  
§  Group3:	
  5	
  students	
  
	
  	
  

§  Write	
  report	
  for	
  the	
  module	
  	
  
"Software	
  Engineering	
  Project".	
  
	
  
§  Student	
  was	
  not	
  allowed	
  to	
  use	
  any	
  other	
  	
  communication	
  tools	
  	
  except	
  TeamEdit	
  

§  Duration	
  :	
  1h30	
  hours	
  



Methodology	
  
Obtaining	
  Logs	
  From	
  real-­‐)me	
  P2P	
  collabora)on	
  

�  2)	
  Series	
  
	
  
� With	
  18	
  students	
  divided	
  	
  
into	
  nine	
  groups	
  of	
  two	
  students	
  
	
  
§  Each	
  group	
  was	
  asked	
  	
  	
  

§  To	
  make	
  	
  a	
  	
  transcription	
  of	
  a	
  	
  
certain	
  hero	
  
§  To	
  describe	
  the	
  environment	
  and	
  actions	
  	
  
that	
  happened	
  during	
  the	
  episode	
  

	
  
§  Duration	
  :	
  1h30	
  



Methodology	
  
Descrip)on	
  of	
  collabora)on	
  Logs	
  

Report	
   Series	
  

GROUP1	
   GROUP2	
   GROUP3	
   DOC1	
   DOC2	
  

No.	
  User	
  
operation	
  

11	
  211	
   11	
  066	
   13	
  702	
   9	
  042	
   9	
  828	
  

No.	
  character	
  
operation	
  

26	
  956	
   47	
  992	
   42	
  443	
   29	
  882	
   10	
  268	
  

%Del	
   12	
   12	
   12	
   9	
   5	
  

Tableau	
  I	
  :	
  Total	
  number	
  of	
  User/Character	
  operations	
  

Run	
  each	
  algorithm	
  on	
  each	
  log	
  :	
  
	
  -­‐	
  ten	
  time	
  
	
  -­‐	
  In	
  different	
  JVM	
  
	
  -­‐	
  In	
  same	
  server	
  
	
  	
  	
  



Algorithms	
  Evaluated	
  
� OT	
  	
  

�  SOCT2/TTF	
  
� CRDT	
  

�  LOGOOT	
  
�  RGA	
  
� WOOT	
  
� WOOTO	
  
� WOOTH	
  



Experimental	
  evalua)on	
  
	
  Execu)on	
  )mes	
  in	
  ns	
  of	
  «	
  User	
  opera)ons»	
  



Experimental	
  evalua)on	
  
Execu)on	
  )mes	
  in	
  ns	
  of	
  «	
  Character	
  opera)ons»	
  



Experimental	
  evalua)on	
  	
  
Behaviours	
  (User	
  opera)ons	
  in	
  Group	
  3)	
  



Experimental	
  evalua)on	
  	
  
Behaviours	
  (character	
  opera)ons	
  in	
  group2)	
  	
  



Experimental	
  evalua)on	
  	
  
Behaviours	
  (character	
  opera)on	
  in	
  Series	
  2	
  )	
  



Conclusion	
  and	
  future	
  work	
  
�  The	
  first	
  work	
  that	
  evaluates	
  algorithms	
  by	
  using	
  collaboration	
  traces	
  including	
  concurrency.	
  

�  CRDT	
  algorithms	
  initially	
  designed	
  for	
  peer-­‐to-­‐peer	
  collaboration	
  are	
  suitable	
  for	
  real-­‐time	
  
collaboration.	
  

�  CRDT	
  algorithm	
  outperform	
  some	
  representative	
  operational	
  transformation	
  approaches	
  

�  Integrate	
  other	
  algorithms	
  in	
  our	
  framework	
  

�  More	
  criteria	
  of	
  comparison	
  :	
  	
  communication	
  complexity,	
  memory	
  used	
  …	
  

�  Generate	
  large	
  size	
  traces	
  of	
  real-­‐time	
  collaboration	
  
	
  
�  Extend	
  our	
  framework	
  and	
  evaluation	
  for	
  other	
  types	
  of	
  collaboration	
  	
  



	
  
	
  

Thank	
  you	
  	
  
for	
  your	
  attention	
  


