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Smooth	  Scan:	  Sta+s+cs-‐oblivious	  Access	  Paths	  
Renata	  Borovica-‐Gajic,	  Stratos	  Idreos,	  Anastasia	  Ailamaki,	  Marcin	  Zukowski	  and	  Campbell	  Fraser	  

Need	  for	  Intra-‐Query	  Adap+vity	  

Ø  Degrada+on	  due	  to	  sub-‐op+mal	  access	  path	  choices	  

Smooth	  Scan	  in	  Ac+on	  

Adap+vity	  in	  Access	  Path	  Operators	  

Smooth	  Scan	  Summary	  

SeAng:	  TPC-‐H,	  SF10,	  DBMS-‐X,	  Tuning	  tool	  5GB	  space	  

400x	  

State	  of	  Affairs	  in	  Database	  Systems	   Cause	  for	  sub-‐op+mal	  plans	  

Lineitem	  

Lineitem	  

Index	  
scan	  

Table	  
lookup	  

Es-mated:	  
6K	  

Actual:	  
3.2M	  

…	  

Part	  

Table	  	  
scan	  

Nested	  	  
loop	  join	  

Actual:	  
108K	  

Es-mated:	  
192K	  

Quest	  for	  Robust	  Execu+on	  	  Re-‐op+miza+on	  in	  ac+on	  

Sta+s+cs-‐oblivious	  access	  paths	  

Switch	  point	  

Ø  Violate	  user	  expecta+on	  	  

Ø  Avoid	  repeated	  access	   Ø  Less	  random	  I/O	  

SeAng:	  400M	  tuples,	  25GB,	  Index(c2)	  	  
Query:	  	  	  select	  *	  from	  R	  where	  c2	  <	  X%;	  	  

SeAng:	  TPC-‐H,	  SF	  10,	  PostgreSQL	  with	  Smooth	  Scan	  

Operator	  morphing	  from	  one	  form	  to	  another	  
+	  

Data	  driven	  adapta+on	  	  
=	  	  

Robust	  query	  execu+on	  
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Ø  Cardinality	  mises+mates	   Ø  Sta+s+cs:	  unreliable	  advisor	  
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Full	  Scan	  

Re-‐op+miza+on	  	  
[MID’98,	  POP’04,	  	  
RIO’05,	  BOU’14]	  

Mid-‐query	  re-‐op+miza+on	  

Ø  Re-‐op+miza+on	  risky	  
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Ø  Near-‐op+mal	  for	  all	  inputs	  

Smooth	  Scan	  in	  Nutshell	  

SMOOTH	  SCAN	  
	  	  	  	  	  Ignore	  op-mizer’s	  es-mates	  
	  	  	  	  	  Learn	  result	  distribu-on	  at	  run-‐-me	  
	  	  	  	  	  Adapt	  as	  you	  go	  
	  

DESIGN	  GOALS	  
	  	  	  	  	  Avoid	  performance	  cliffs	  &	  risk	  
	  	  	  	  	  Con-nuous,	  gradual	  and	  smooth	  adapta+on	  

INSIGHT:	  Morph	  between	  Index	  and	  Sequen-al	  Scan	  
	  

HOW?	  
1.  Index	  Access	  
2.  En-re	  Page	  Probe	  
3.  Gradual	  FlaDening	  Access	  

WHEN?	  
Selec-vity	  increase	  	  -‐>	  Mode	  Increase	  
Selec-vity	  decrease	  -‐>	  Mode	  Decrease	  

Adap+vity	  with	  Smooth	  Scan	  

HEAP	  
X	   X	  X X	  X	   X	  

	  
X	   X	  X	   X	   X	  X	  X	  X	  

INDEX	  

X:	  Page	  with	  result	  

X	  X	  

Region	  	  Snooping	  =	  Data	  driven	  adapta+on	  

Ø  Adap+ve,	  but	  smooth	   Ø  Data	  driven	  adapta+on	  
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PostgreSQL	  
PostgreSQL	  with	  Smooth	  Scan	  
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