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FD: [country] -> [capital] CFD: [country = China] -> [capital = Beijing]
country capital

s1| China | Belijing
s2| Canada | Ottawa
s3

name country capital city salary tax
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MD: (emp[country] = cap[country]) -> (emp[capital] <=> cap[capital])
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FD: [country] -> [capital] CFD: [country = China] -> [capital = Beijing]
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DC: 11, t2 (t1.salary > t2.salary and t1.tax < t2.tax)

MD: (emp[country] = cap[country]) -> (emp[capital] <=> cap[capital])
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Computing a Consistent Database
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FD1: [nationality] -> [capital]

name nationality

capital

areacode

bornAt

Beijing 10 Shenyang | 50000 1000

Yan China Shanghai 10 Hangzhou | 40000 900
Beijing

Si China Beijing 10 Changsha | 60000 1400

Miura Tokyo 3 Kyoto 35000 800

10



Computing a Consistent Database

FD1: [nationality] -> [capital]

name

nationality

capital

areacode

bornAt

r1 Beijing 10 Shenyang | 50000 1000
> Yan China Shanghai 10 Hangzhou | 40000 900
Beijing
r3 Si China Beijing 10 Changsha | 60000 1400
” Miura Tokyo 3 Kyoto 35000 800
Equivalence Vertex SAT

class cover solver

10



Computing a Consistent Database

FD1: [nationality] -> [capital]
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> Yan China Shanghai 10 Hangzhou | 40000 900
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r3 Si China Beijing 10 Changsha | 60000 1400
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rd| Mike |Canada| Toronto | Toronto | VLDB

12



Certain Fixes (VLDB 2010 Best Paper)

editing rule: ((country, country) -> (capital, capital))

name country capital city conf country capital

r1|George| China | Beijing Beijing [SIGMOD China | Beijing
r2| lan | China |Shanghai|Hongkong| ICDE Canada | Ottawa
r3| Peter | China | Tokyo | Tokyo ICDE Japan | Tokyo
rd| Mike |Canada| Toronto | Toronto | VLDB

12



Certain Fixes (VLDB 2010 Best Paper)

editing rule: ((country, country) -> (capital, capital))

country capital

r1|George| China | Beijing | Beijing |SIGMOD China | Beijing
r2| lan | China -Hongkong ICDE / Canada | Ottawa
r3| Peter | China | Tokyo | Tokyo ICDE Japan | Tokyo

rd| Mike |Canada| Toronto | Toronto VLDB

name country capital city conf

12



Certain Fixes (VLDB 2010 Best Paper)

editing rule: ((country, country) -> (capital, capital))

country capital

r1|George| China | Beijing Beijing SIGI\/IOD/ China -

name country capital city conf

r2| lan | China - Hongkong| ICDE Canada | Ottawa
r3| Peter | China | Tokyo | Tokyo ICDE Japan | Tokyo
r4| Mike |Canada| Toronto | Toronto | VLDB s r2[country] China?

YES.

12



Certain Fixes (VLDB 2010 Best Paper)

editing rule: ((country, country) -> (capital, capital))

name country capital city conf country capital

r1|George| China | Beijing | Beijing |SIGMOD China | Beijing
r2| lan | China Hongkong| ICDE / Canada | Ottawa
r3| Peter | China | Tokyo | Tokyo ICDE Japan | Tokyo
r4| Mike |Canada| Toronto | Toronto | VLDB s r2[country] China’?

YES.

12



Certain Fixes (VLDB 2010 Best Paper)

editing rule: ((country, country) -> (capital, capital))

country capital

Beijing |SIGMOD China | Beijing
Hongkong| ICDE / Canada | Ottawa

Japan | Tokyo

name country capital city conf

r1|George| China | Beijing

r2 lan China
r3| Peter | China | Tokyo Tokyo ICDE

rd| Mike |Canada| Toronto | Toronto | VLDB s r2[country] China?
YES.

Is r1[country] China?
Is r3[country] China?

Is r4[country] Canada?
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Certain Fixes (VLDB 2010 Best Paper)

r1
r2
r3
r4

editing rule: ((country, country) -> (capital, capital))

name country capital

city

conf

George| China | Beijing Beijing [SIGMOD
lan China Hongkong| IC
Peter | China | Tokyo Tokyo ICDE
Mike |Canada| Toronto | Toronto | VLDB

Is r1[country] China?

Is r3[country] China?

Is r4[country] Canada?

China | Beijing:
DE / Canada | Ottawa

country capital

Japan | Tokyo

Is r2[country] China?
YES.

tuple: not cheap !!

12
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Syntax fR1: (([country], [China)), (capital, {Shanghai, Hongkong})) -> Beijing

evidence negative fact
country | {capital capital

China

nationality capital bornAt
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Fixing Rules (SIGMOD 2014)

Syntax fR1: (([country], [China)), (capital, {Shanghai, Hongkong})) -> Beijing

evidence negative fact ;
by 3
country {capital capital |

\

w [
2
-

China

nationality capital

r1 Beijing Shenyang
r2| Yan = China Hangzhou
r3| Si China Beijing Changsha
rd | Miura | China ? Tokyo Kyoto

15
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Matching and Repairing (SIGMOD 2011)

FD: [nationality] -> [capital]

r1i

r2

r3

r4

MD: ((nationality, country) -> (capital, capital))

nationality capital bornAt
Nan China Beijing Shenyang
(0.9) (1.0) (1.0) (0.9)
Yan China Beijing Hangzhou
(0.8) (1.0) (0.5) (0.9)
Si Canada Toronto Changsha
(0.9) (1.0) (0.5) (0.8)
Miura | Canada Vancuver Kyoto
(0.9) (0.9) (0.5) (1.0)

si

S2

s3

country capital

China | Beijing
(1.0) (1.0)
Canada | Ottawa
(1.0) (1.0)
Japan | Tokyo
(1.0) (1.0)

17
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Matching and Repairing (SIGMOD 2011)

N

FD: [nationality] -> [capital] MD: ((nationality, country) -> (capital, capital))

name nationality capital bornAt
1 Nan China Beijing Shenyang <1 China | Beijing

(0.9) (1.0) (1.0) (0.9) (1.0) (1.0)
5 Yan China Beijing Hangzhou 52 Canada

(0.8) (1.0) (0.5) (0.9) &)
(3 Si Canada Changsha <3 Japan | Tokyo

(0.9) 0 (0.8) (1.0) (1.0)
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(heuristic) Y Reference data

Confidence value

Machine learning Automated and Dependable
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Generic Data Cleaning System

CFDs

CFD
(ICDE 2012)\Functional dependency P

/ Rule discovery
2
» A

Error detection

DCs
(QCRI, VLDB 2014)

Denial constraints

Currency constraints

(ICDE 2013) Unique columns
Fixing rules (QCRI, ICDE 2013, VLDB 2014)
(SIGMOD 2014)
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NADEEF (SIGMOD 2013)

Data Loader
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NADEEF (SIGMOD 2013)

Data Loader

— o

Rule Collector

ETLs, CFDs, MDs,
Business rules
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NADEEF (SIGMOD 2013)
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NADEEF (SIGMOD 2013)

Rule Editor

@Override
public Collection<Violation> detect(TuplePair tuplePair) {

List<Violation> result = new ArraylList<>();
Repair Tuple left = tuplePair.getLeft();
Tuple right = tuplePair.getRight();
Block
if (
Metrics.getEqual(
left.get("name"), right.get("name")) == 1.0 &&
Metrics.getLevenshtein(
left.get("address”), right.get("address")) > 0.8 &&
Metrics.getEqual(
left.get("gender"), right.get("gender”)) == 1.0

lterator

Violation v = new Violation(getRuleName());
v.addTuple(left);
v.addTuple(right);
result.add(v);
}

return result;
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NADEEF for Big Data
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NADEEF for Big Data

Spark
Volumn
Annotation Validity
Variety
Veracity
KBs
Web tables
Consistency
Accuracy
Currency
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Error detection
Rule discovery and validation
Combining different methods
Explain errors to users
Summarization
Visualization
Reliable data repairing

Effectively involve users as first-class citizens
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