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 Relational Databases are 
everywhere: Web, Desktops etc.

 Social graphs are also 
everywhere!

 Difficult to retrieve information 
about a Data Subject (DS) 
unless you know very well: 

o SQL and 

o Schema details etc.

 There is a need for keyword 
search facilities analogous to 
Web 
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Select *

From Employees, Orders, Shippers

Where Employees.ID=Orders.ID 

AND Orders.Shipper=Shippers.ID 

AND Name=“Leverling”

1.1 Object Summaries
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Query Search: Faloutsos
Web Search Result: ranked set of links 
and snippets

1.1 Object Summaries
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Query Search: Faloutsos
Web Search Result: ranked set of links 
and snippets

Query Search: Faloutsos
OS Result: set of OSs and size-l OSs.
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2.1 Object Summaries
OS Generation - Methodology

 tDS a central tuple 

containing the Kw; tuples 
around tDS contain 
additional information 
about the Data Subject.

 RDS the corresponding 

central Relation; similarly 
Relations around contain 
additional information.

[Fakas, DKE, 2011]
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2.1 Object Summaries
OS Generation - Methodology
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2.3 Motivation
Ranking of Size-l OSs

Query: identifying keyword: Chen

For the DBLP dataset, there 1,982 OSs, i.e. 1,982 authors 
having the name “Chen”. 

Using Authoritative ranking, Peter Chen will always be 
ranked first because of his many citations. This is 
ineffective for users who search for a DS that does not 
have the best importance scores.

In view of this, in this paper, we propose the thematic 
ranking of OSs, where thematic keywords are also input 
by the user. 
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2.3 Motivation
Thematic Ranking of Size-l OSs

Query: identifying keyword: Chen
thematic keyword: Mining

the additional thematic keyword makes 'Ming-Syan 
Chen' previal, since his OS contains 'Mining' many times.
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3 Themtiac Size-l OSs

16

Definition: 
A query Q comprises two sets of 
keywords, Q=<q1, q2>,
• q1 is a set of identifying keywords
• q2 is a set of thematic keywords

Criterias:
1. global Importance; 
2. IR-properties; and 
3. Affinity



3 Themtiac Size-l OSs
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Definition: 
A query Q comprises two sets of 
keywords, Q=<q1, q2>,
• q1 is a set of identifying keywords
• q2 is a set of thematic keywords

Criterias:
1. global Importance; 
2. IR-properties; and 
3. Affinity

where
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4.1 Problem reformulation

19

We reformulate our OSs ranking problem as a top-k Group By 
join problem (kGBJ). 

Considering two selection operations on RDS and RTH then we 
get  RDS(q1) and RTH(q2)



4.1 Baseline: Bi-Directional approach
BD approach
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As in a query optimizer, given the sizes of RDS(q1) and RTH(q2), 
the estimation of the optimal meeting point is done with the help 
of statistics. 

Meeting point Examples



4.2 Top-k Bi-Directional approach
kBD approach

21

Rationale of this approach is to avoid the entire BD traversal and 
processing of our input (i.e. of RDS(q1) and RTH(q2)).

We achieves this by estimating upper and lower bounds for each 
OS and by managing them in descending order of their upper
bounds in a max-heap.
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5. Experimental Evaluation

Effectiveness
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Precision(Recall) and Ranking Correlation



5. Experimental Evaluation

Efficiency 
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Efficiency of BD and kBD
for Various Values of k
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o The formal definition of thematic ranking object 
summaries for keyword search. 

o The an efficient top-k group-by join algorithm.

o Applications: Google, Google Desktop, DBMS, etc.

6.1 Conclusion & Future Work

Contributions

26



Thank you

Questions!

Thematic Ranking of 
Object Summaries for 

Keyword Search



4.2 Top-k Bi-Directional approach
kBD approach
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Upper and lower bounds of OSs are calculated as follows:

tighter upper bound

further tighten



4.2 Top-k Bi-Directional approach
kBD approach
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Calculating the Upper Bound Scores of 
an OS O (In(O) = 1.0, M = 13, m = 4)



4.2 Top-k Bi-Directional approach
kBD approach
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The kBD Algorithm for k = 1



4.3 Multiple thematic relations
Holistic Top-k BD (HkBD) algorithm
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Given j thematic relations R1
Th, …, Rj

Th,we can extend 
analogously the original kBD algorithm by defining appropriate 
upper and lower bound scores for each DS. We can easily see that 
the sum of the upper (resp. lower) bound scores of all join paths
(denote as JP) is the upper (resp. lower) bound score of an OS, 
namely:

where JPi ranges over all thematic paths and UBJPi(.) 
(resp.UBJPi(.)) is the upper (resp. lower) bound score of O.



4.3 Multiple thematic relations
Holistic Top-k BD (HkBD) algorithm
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We force the meeting point to the common GDS prefix which is 
shared by all paths, then we can compute the join result once and 
reuse if later for the other paths;

HkBD approach is advantageous in this aspect over the HBD 
algorithm, as it facilitates reuse of join results.

Examples of Join Paths


