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Elas$c	
  Scaling	
  for	
  Valida$on	
  Sharded	
  Valida$on	
  &	
  Watermarks	
  

Transac$ons	
  in	
  the	
  Cloud	
  

•  Ini$aliza$on:	
  choose	
  new	
  data	
  par$$oning	
  
between	
  validators	
  

•  Transi$on:	
  processors	
  send	
  valida$on	
  requests	
  
under	
  both	
  old	
  and	
  new	
  par$$oning	
  

Ø Under	
  new	
  par$$oning,	
  ini$ally	
  validators	
  
have	
  insufficient	
  state;	
  abort	
  conserva$vely	
  

Ø Authorita$ve	
  decisions	
  made	
  under	
  old	
  
par$$oning	
  

•  Switch:	
  when	
  validators	
  have	
  sufficient	
  state,	
  
switch	
  over	
  to	
  new	
  par$$oning	
  

Evalua$on:	
  Elas$c	
  Scaling	
   Evalua$on:	
  Benchmarks	
  

•  Goal:	
  high	
  performance,	
  strong	
  consistency,	
  
elas$city,	
  and	
  loose	
  coupling	
  

•  Cen$man:	
  OCC-­‐based	
  transac$on	
  engine	
  on	
  top	
  
of	
  a	
  key-­‐value	
  store	
  

•  Sharded	
  valida$on:	
  #	
  of	
  validators	
  changes	
  
elas$cally,	
  minimal	
  points	
  of	
  synchroniza$on,	
  no	
  
shared	
  state	
  

•  Watermarks:	
  lazily	
  propagate	
  info	
  about	
  global	
  
state,	
  op$mize	
  read-­‐only	
  transac$ons	
  

Database Group

•  Par$$oned	
  OCC	
  validators:	
  commit	
  only	
  if	
  all	
  agree	
  
•  Problem:	
  spurious	
  aborts	
  

•  Stress	
  validators	
  with	
  up	
  to	
  50	
  storage	
  nodes	
  and	
  
50	
  processors	
  

Cen$man	
  System	
  Architecture	
  

•  Solu$on:	
  watermarks	
  lazily	
  propagate	
  through	
  
system	
  info	
  about	
  completed	
  transac$ons	
  
Ø Each	
  read	
  associated	
  with	
  a	
  read	
  watermark	
  
Ø Bad	
  write	
  sets	
  "age	
  out"	
  
Ø Local	
  check	
  op$miza$on	
  for	
  read-­‐only	
  txns	
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•  Vxy	
  	
  -­‐	
  start	
  with	
  x	
  validators,	
  scale	
  to	
  y	
  
•  Watermarks	
  updated	
  every	
  10K	
  transac$ons	
  
•  Scaling	
  starts	
  at	
  60s,	
  ends	
  at	
  120s	
  

%	
  of	
  transac$ons	
  for	
  which	
  
new	
  validator	
  has	
  insufficient	
  
state	
  to	
  validate	
  

%	
  of	
  spurious	
  aborts	
  in	
  system	
  
•  no	
  spurious	
  aborts	
  possible	
  
with	
  one	
  validator	
  

Txn	
  aborts	
  but	
  Validator	
  2	
  
stores	
  write	
  set	
  and	
  uses	
  it	
  
to	
  validate	
  future	
  txns;	
  
may	
  abort	
  unnecessarily	
  Validator	
  1	
  

abort	
  
Validator	
  2	
  
commit	
  


