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•  Users:	
  provide	
  opinions	
  on	
  items	
  consumed/watched/listened	
  to…	
  
•  The	
  system:	
  analyzes	
  users	
  opinions	
  and	
  suggest	
  items	
  to	
  users.	
  

Recommenda*on	
  

MyCima	
  –	
  	
  
A	
  Movie	
  Recommenda*on	
  App	
  

SindbadRec	
  –	
  A	
  Restaurant	
  
Recommenda*on	
  App	
  

SciVisor–	
  	
  
A	
  Paper	
  Recommenda*on	
  App	
  

SELECT	
  A.rid	
  FROM	
  CheckIns	
  A	
  	
  
RECOMMEND	
  A.mid	
  TO	
  A.uid	
  	
  
ON	
  A.visited	
  USING	
  SVD	
  
WHERE	
  A.uid	
  =	
  1	
  	
  	
  
ORDER	
  BY	
  A.visited	
  LIMIT	
  5	
  

Recommender	
  Queries	
   Recommender	
  Queries	
  
Recommender	
  Queries	
  

	
  

Usability	
  
helps	
  the	
  community	
  building	
  an	
  out-­‐of-­‐
the-­‐box	
   tool	
   to	
   implement	
   a	
   myriad	
   of	
  
recommenda9on	
  applica9ons.	
  
	
  

Flexibility	
  
Supports	
   wide	
   range	
   of	
   popular	
  
recommenda9on	
  algorithms	
  
	
  

Seamless	
  Integra3on	
  
I n t eg ra t e	
   t he	
   r e commenda9on	
  
func9onality	
   in	
   the	
   tradi9onal	
   SPJ,	
   i.e.,	
  
SELECT,	
  PROJECT,	
  JOIN,	
  query	
  pipeline.	
  
	
  	
  

Scalability	
  
Provides	
   online	
   recommenda9on	
   to	
   a	
  
high	
  number	
  of	
  users	
  over	
  a	
  large	
  pool	
  of	
  
items,	
   and	
   enormous	
   user/item	
   events	
  
matrix	
  
	
  

Experimental	
  Results	
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Mo*va*on	
  
(1)	
  Online	
  Recommenda3on	
  Processing	
  

(2)	
  Recommenda3on	
  Filtering	
  and	
  Integra3on	
  with	
  Data	
  

Recommend	
  User	
  A	
  Five	
  Movies	
  

Pure	
  recommenda*on	
  
func*onality	
  

Recommend	
  User	
  A	
  Five	
  Comedy	
  Movies	
  

Requires	
  Joining	
  recommenda*on	
  with	
  
Movies	
  to	
  only	
  retrieve	
  comedy	
  movies	
  	
  

Exis*ng	
  Recommender	
  System	
  Architectures	
  
-­‐	
  External	
  Libraries:	
  (1)	
  generate	
  recommenda9ons	
  offline	
  and	
  
hence	
  (2)	
  	
  No	
  Efficient	
  way	
  for	
  on-­‐demand	
  filtered	
  Recommenda9on	
  

-­‐	
  DBMS	
  User-­‐Defined-­‐Func3ons:	
  (1)	
  provide	
  online	
  
recommenda9on,	
  but	
  (2)	
  do	
  not	
  leverage	
  the	
  full	
  power	
  of	
  the	
  query	
  
op9mizer	
  

Needs	
  to	
  build	
  the	
  recommenda9on	
  model	
  
entries	
  	
  only	
  for	
  Comedy	
  Movies	
  

Needs	
  to	
  build	
  the	
  recommenda9on	
  
model	
  entries	
  for	
  all	
  Movies	
  

- We live in an increasingly social and “real-time” world: 
(a) Number of things to recommend is growing exponentially. (b) 
Users expressing opinions faster than ever (b) Recommendations 
change second-to-second 

- Offline processing Drawbacks:  
  1. Less accuracy since the model is maintained periodically and 
hence does not return real time fresh recommendation. 
  2. Not efficient for on-demand filtered recommendation 
  3. incurs lots of storage overhead. 

SELECT	
  A.mid	
  FROM	
  Ratings	
  A	
  
RECOMMEND	
  A.mid	
  TO	
  A.uid	
  	
  
ON	
  A.rating	
  USING	
  ItemCosCF	
  	
  
WHERE	
  A.uid	
  =	
  1	
  	
  
ORDER	
  BY	
  A.rating	
  LIMIT	
  5	
  

Q1:	
  Recommend	
  5	
  movies	
  to	
  user	
  1	
  
using	
  Item-­‐based	
  CF	
  algorithm	
  

SELECT	
  A.mid	
  FROM	
  Ra>ngs	
  A,	
  Movies	
  E	
  	
  	
  
RECOMMEND	
  A.mid	
  TO	
  A.uid	
  	
  
ON	
  A.rating	
  USING	
  ItemCosCF	
  
WHERE	
  A.uid	
  =	
  1	
  AND	
  A.mid	
  =	
  E.mid	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  AND	
  E.genre	
  =	
  ’Comedy’	
  
ORDER	
  BY	
  A.rating	
  LIMIT	
  5	
  

Q2:	
  Recommend	
  5	
  Comedy	
  movies	
  
to	
  user	
  1	
  using	
  ItemCosCF	
  algorithm	
  

Q3:	
  Recommend	
  5	
  restaurants	
  to	
  
user	
  1	
  using	
  SVD	
  algorithm	
  

SELECT	
  A.rid	
  FROM	
  CheckIns	
  A	
  ,	
  Restaurant	
  B	
  	
  	
  
RECOMMEND	
  A.rid	
  TO	
  A.uid	
  	
  
ON	
  A.visited	
  USING	
  SVD	
  
WHERE	
  A.uid	
  =	
  1	
  AND	
  B.rid	
  =	
  C.rid	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  AND	
  C.loca>on	
  =	
  ’Riva	
  Del	
  Garda’	
  
ORDER	
  BY	
  A.visited	
  LIMIT	
  5	
  

Q4:	
  Recommend	
  5	
  restaurants	
  in	
  `Riva	
  Del	
  Garda’	
  
to	
  user	
  1	
  using	
  SVD	
  algorithm	
  

User	
   Movie	
  

Ra*ng	
  	
  
(0-­‐5	
  scale)	
  

Ch
ec
kI
n	
  

SELECT	
  A.rid	
  FROM	
  DBLPCitations	
  A,	
  Papers	
  B	
  	
  
RECOMMEND	
  A.pid	
  TO	
  A.uid	
  	
  
ON	
  A.cited	
  USING	
  UserPearCF	
  
WHERE	
  A.uid	
  =	
  1	
  AND	
  A.pid	
  =	
  B.pid	
  	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  AND	
  B.venue	
  =	
  `VLDB2013’	
  
ORDER	
  BY	
  A.cited	
  LIMIT	
  5	
  

Q5:	
  Recommend	
  5	
  VLDB	
  2013	
  Papers	
  to	
  user	
  
1	
  using	
  UserPearCF	
  algorithm	
  

SELECT	
  B.>tle,	
  C.session,	
  C.loca>on,	
  C.>me	
  	
  
FROM	
  DBLPCitations	
  A,	
  Papers	
  B,	
  VLDB2013Program	
  C	
  	
  
RECOMMEND	
  A.pid	
  TO	
  A.uid	
  ON	
  A.cited	
  USING	
  UserPearCF	
  
WHERE	
  A.uid	
  =	
  1	
  AND	
  A.pid	
  =	
  B.pid	
  AND	
  B.pid	
  =	
  C.pid	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
   	
  AND	
  B.venue	
  =	
  `VLDB2013’	
  AND	
  C.day	
  =	
  2	
  
ORDER	
  BY	
  A.citated	
  LIMIT	
  5	
  

Q6:	
  Recommend	
  5	
  VLDB	
  2013	
  Papers,	
  presented	
  on	
  the	
  second	
  
day	
  of	
  the	
  conference,	
  to	
  user	
  1	
  using	
  UserPearCF	
  algorithm	
  

Ra>ngs	
  
<uid,iid,ra>ng>	
  

RECOMMEND	
  
ItemCosCF	
  

<uid,iid,ra>ng>	
  

ORDER	
  BY	
  ra>ng	
  

LIMIT	
  5	
  

Ra>ngs	
  
<uid,mid,ra>ng>	
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RECOMMEND	
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  Plan	
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  BY	
  visit	
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FILTER	
  	
  
loca9on=	
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  Del	
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   Ra>ngs	
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RECOMMEND	
  
UserPearCF	
  

<uid,pid,cited>	
  

ORDER	
  BY	
  cited	
  

LIMIT	
  5	
  

FILTER	
  	
  
venue	
  =	
  `VLDB2013’	
  

Papers	
  
<pid,…,venue>	
  

JOIN	
  

JOIN	
  

FILTER	
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  2	
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