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In the beginning… 

•  Codd	  created	  rela<ons	  
•  He	  said,	  “Let	  queries	  be	  
independent	  of	  the	  data	  
both	  logically	  and	  
physically….”	  

•  And	  it	  was	  good	  



The Good Years 

•  Ingres	  begat	  NonStop,	  
Sybase	  and	  Postgres	  

•  Sybase	  begat	  SQL	  Server	  
•  Postgres	  begat	  PostgreSQL	  
and	  Illustra	  

•  PostgreSQL	  begat	  Netezza	  
and	  Greenplum	  

•  and	  so	  on	  for	  many	  years…	  



Web2.0:	  The	  NoSQL	  Heresies	  	  

“SQL	  databases	  are	  fundamentally	  non-‐scalable,	  
and	  there	  is	  no	  magical	  pixie	  dust	  that	  we,	  or	  
anyone,	  can	  sprinkle	  on	  them	  to	  suddenly	  make	  
them	  scale.”	  
	  -‐Adam	  Wiggins	  -‐	  Heroku	  

hGp://www.newlife.org/images/blog/20110211/goldencalf.jpg	  



The	  NoSQL	  ‘Solu<on’	  

•  Throw	  out	  declara<ve	  queries,	  let	  developers	  
write	  get/put	  calls	  themselves.	  

•  Trivial	  to	  reason	  about	  performance!	  

hGp://stravaganzastravaganza.blogspot.com/2011/06/some-‐interes<ng-‐word-‐origins.html	  



Common	  Ground?	  

http://www.flickr.com/photos/wolfgangstaudt/2252688630 



A	  New	  Kind	  of	  Data	  Independence	  

Scale	  Independence:	  Queries	  must	  perform	  a	  
constant	  number	  of	  constant	  <me	  opera<ons	  
independent	  of	  the	  size	  of	  the	  database	  

hGp://www.flickr.com/photos/hopefoote/1394792726/	  



P	  	  QL:	  A	  Performance	  Insigheul	  
Query	  Language	  

•  Designed	  for	  interac<ve	  web	  applica<ons	  
•  Library	  leverages	  K/V	  stores	  for:	  

– Predictable	  performance	  
– Scalability	  
– Consistency	  



Preserving	  Performance	  Predictability	  

•  Scale-‐Independent	  Op<miza<on	  
–  Choose	  query	  plans	  that	  bound	  the	  #	  storage	  ops	  in	  the	  
worst	  case	  

–  Automa<cally	  calculate	  required	  indexes	  /	  materialized	  
views	  

•  Query	  Language	  Extensions	  
–  Queries	  over	  unbounded	  amounts	  of	  data	  with	  PAGINATE	  
and	  LIMIT	  

–  Rela<onship	  cardinality	  constraints	  
•  SLO	  Compliance	  Modeling	  

–  Use	  performance	  models	  to	  predict	  query	  response	  <me	  
distribu<on	  



New	  Objec<ve	  Func<on	  for	  
Op<miza<on	  

•  Example:	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  	  subscriber	  intersec<on	  
query	  

SELECT * FROM SUBSCRIPTIONS  
WHERE target = <target user> AND 
owner IN <friends of current user> 

Cost-‐based	  op<mizer:	  Average	  user	  has	  126	  
followers.	  	  Do	  an	  index	  scan!	  
(even	  if	  smart	  engineers	  create	  a	  composite	  
index)	  



Performance	  of	  Cost-‐based	  Plan	  

•  Great	  for	  unpopular	  
users:	  

•  Some<mes	  
disastrous:	  



Project	  Status	  

•  Prototype	  op<mizer	  w/	  
simple	  secondary	  
indexes	  [VLDB	  12]	  
– TPC-‐W	  scales	  linearly	  
with	  150+	  machines	  

•  Future	  Work:	  Leverage	  
materialized	  views	  
– Bound	  computa<on	  for	  
incremental	  maintenance	  



Ques<ons?	  
•  Want	  to	  learn	  more?	  
	   	   	   	   	   	   	  	  
	   	  hGp://amplab.cs.berkeley.edu/blog	  

	  
	   	  hGp://github.com/radlab/scads	  

	  



Scale	  Independent	  Op<miza<on	  



Scale	  Independent	  Op<miza<on	  



SLO	  Compliance	  Predic<on	  



SLO	  Compliance	  Predic<on	  


