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Uncertainty in DBs

® Not a new area - comes from 1970s
® Most initial work was theoretical

® Systems offer very limited treatment of
uncertain data



What Data is Affected
by Uncertainty?

® Data in relational DBs

® unknown or inapplicable attribute values
® [nformation integration

® Combine (inconsistent) data from many sources
® |nformation extraction

® Find & label entities in unstructured text



What Data is Affected
by Uncertainty?

® Approximate query processing
® Ranking, record linkage
® Deduplication (“data cleaning”)
® Object linkage, entity resolution

® Scientific experiments and
Sensor data management

® Approximate, missing readings



Challenges to Deal with
Uncertain Data

® How to capture (represent) uncertainty in data?
® How to update uncertain data?

® How to query uncertain data?
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|. Incomplete Relational Data
|. Models of incomplete RDBs

2. Incomplete data

in Data |ntegl’ati0n [VLDB PhD Workshop: 2008]

. Aggr ueries
3 gg egate Q . [ONISW-CIKM Workshop: 2008]
over DL OntOIOgleS Calvanese, K, Nutt, Thorne



Incomplete RDB

Name |[Phone| Age @fe]y
Mary | ' 1 '3 | L3 €[30,35
John 1 L4 l 3 <!y
Bob Lo Ls ls < 13

® Unknown values represented with variables

® Conditions provide relations
between unknown values



Data Integration

* Query: COUNT the number of thrillers

4 )
My Movies Artist Movie
Name Country Title Year Genre Director | Rating
Fincher J—l Seven null Thriller Fincher J_Q
! 3 I 4 Leon 1994 Action ' 3 8.6
. J
Rotten Potatoes INDB
Title Year Genre Director Movie Year Type Top 250 Rating
Seven null Thriller Fincher Leon 1994 Action yes 8.6
FM] 1987 Action Kubrick Pi 1998 Sci-Fi no 7.5
Amelie 2001 null Jeunet Shreck 2001 Animation no 8.0




Results

® Model of data integration that accounts:
® |ncomplete sources and global DB
® |ncomplete answers
® SQL nulls
® Aggregate query answering:
® Queries with count, sum, min, avg, count-dist
® Epistemic semantics for query answering

® LogSpace query answering algorithms
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Ongoing

® Updates of DL-Lite Ontologies
with Calvanese, Zheleznyakov




2. Probabilistic XML Data
|. Models of PXML [Submitted: 2009]

Benedikt, K. Olteanu, Senellart

2. Updatin g PXML [XML Updates-EDBT Workshop: 2010]

K. Nutt, Senellart

3. Aggregate Queries
88" €8 Q [ICDT:2010] [BDA: 2009]
for PXML Abiteboul, Chan, K. Nutt, Senellart



Probabilistic XML.:
Distributional Nodes

T: t:

movie!

"

rating director rating director /&0..15 2,#30"% /&0, 2./#30*6

% Fincher 7.7 m H 6,34 (XS 6.3#$ 18/7+87S
.5 9 3 .5 2 _ _
85 33 46 Fincher  Tarkovsky P( t ) I '5 X 5 X '2 - 05

* T - probabilistic (P)XML document
* T describes a probability space of XML documents
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Probabilistic XML.:
Event Variables

T: movie t:

Se7en /\
/\ Ne /ee\ N‘e

rating director rating director rating director rating director

A

720 N2 T R

4.6 Fincher 7.7 Fincher Tarkovsky 8.5 Fincher 7.7 Fincher

P(w) =3 P(t)=".3

* T - probabilistic (P)XML document
* T describes a probability space of XML documents



Problems with Models

® | ocal models with distributional nodes
are impractical

® Global models with event variables
are intractable

How can we extend Local models so that:
® get more expressive power and

® keep tractability



Results

® PXML via Recursive Markov Chains:

® Expressiveness and conciseness
of different RMCs fragments

® Tractability of
Monadic Second Order Logic queries

® Updates for PXML with dinstr nodes and events:

® Jwo semantics of updates

® Complexity and algorithms of updates



Results

® Aggregate Queries:

® Computation of distributions
of values of aggregate queries

® Approximation with Monte-Carlo methods



3. Streaming XML Data (Active XML)

|. AXML framework
2. Aggregate queries over AXML




PXML via

Recursive Markov Chains

DTD: <! ELEMENT directory (person®)>
<! ELEMENT person (name, phone*)>

D: directory P: person

RMC:

® |nfinite probability spaces of trees
® Trees of unbounded width and depth
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