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Abstract tr ct

The problem of data cleaning, which consists of remov-
ing inconsistencies and errors from original data sets,
is well known in the area of decision support s stems
and data warehouses This holds regardless of the ap-
plication  relational database oining, web-related,
or scienti ¢ n all cases, e isting T traction
Transformation oading and data cleaning tools for
writing data cleaning programs are insu cient The
main challenge is the design and implementation of a
data ow graph that e ectivel and e cientl gener-
ates clean data  eeded improvements to the current
state of the art include i a clear separation between
the logical speci cation of data transformations and
their ph sical implementation ii an e planation of
the reasoning behind cleaning results, iii and inter-
active facilities to tune a data cleaning program This
paper presents a language, an e ecution model and
algorithms that enable users to e press data cleaning
speci cations declarativel and perform the cleaning
e cientl e use as an e ample a set of bibliographic
references used to construct the iteseer eb site
The underl ing data integration problem is to derive
structured and clean te tual records so that meaning-
ful ueries can be performed perimental results
report on the assessment of the proposed framework
for data cleaning
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to e ery input record.

from each input record and output into four
di erent o s the information relati e to names of
authors titles of pu lications names of e ents and
the association et een titles and authors.

from each input record and output into a pu -
lication data o the information relati e to the ol-
ume num er country city pages year and url of each
pu lication. se au iliary dictionaries for e tracting
city and country from each i liographic reference.
hese dictionaries store the correspondences et een
standard city country names and their synonyms that
can e recogni ed.

from the o s of author names
titles and e ents.

the duplicate-free o of titles iththe o
of pu lications.
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he a o e data cleaning strategy is

mapped into the data o graph of Figure . he num-

ering eside each data cleaning operation corresponds to

a step in the strategy. For each output data o of Step

the duplicate elimination is mapped into a se uence of

three operations of matching clustering and merging. E -
ery other step is mapped into a single operator.
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he follo ing mapping operator trans-

forms each tuple of relation into a tuple

of relation y adding a se-

rial num er to it. his transformation corresponds to Step
of Figure

he mapping command elo trans-

forms de ned a o e into four target rela-
tions. he schemas of the relations returned y ta le
functions and are

and respecti ely. his
operation corresponds to Step in Figure

here denotes a string representing a paper
or convenience, we shall assume that the name of the at-
tribute holding the result of the function is the same as the name
of the function



ie operation that aggregates together the data that re-
sult from the e traction of olume num er year etc of
each citation ith the corresponding titles and e ents free
of duplicates step in Figure

his self- matching operator ta es as
input the relation t ice. ts
intention isto nd possi le duplicates ithin

he follo ing e ample speci es the

ote that this does not de ne how a mapping operator is hen is de ned using an atomic function , we abu-
actuall implemented sivel allow to use e pression as a shorthand of



Consider the relation

generated y the matching operation of E ample .. e
specify a clustering operation o er here
each cluster consists of a set of tuples that
are su ciently close to each other they pro a ly corre-
spond to the same author . he clustering method ie s
each tuple of as a inary relationship e-
t een tuples and groups in the same cluster
all tuples that are transiti ely connected.

Suppose that e apply the clustering
operation using a transiti e closure to the follo ing tuples
of

hen e ould ha ethe follo ing tuples in the output re-
lation say not all tuples are listed elo

Consider the relation
o tained in the pre ious e ample. Each cluster contains a
set of names. For each cluster a possi le merging strategy
is to generate an output tuple composed of a ey alue
e.g. generated using a
o tained y ta ing the longest author name among all the
author names elonging to the same cluster. hus the for-
mat of the output relation of the merging operation ould

e a relation say of schema

function and a name
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n the iteseer application, the distance ltering optimi a-

tion was also applicable for matching author and event names

This obviousl supposes that when the algorithm was

registered within the data cleaning s stem, the parameters

and

re uired b the algorithm were declared to the s stem

fourth ph sical algorithm where the optimi ation capa-

bilities of an could be used to e ecute the matching
operation was also considered t was not taken into account in
the measurements since most do not optimi e appro -

imate oins



The selectivit of the lter percentage of comparisons com-
puted was for events lter based on the length of the
event name for authors lter based on the length of the
last name and on the length of the entire name without blank
spaces and for publications lter based on the length of
the title

The e ecution times obtained for the e ecution for

y tuples were and minutes for uthors, vents
and ublications, respectivel The e ecution times obtained
using the as shown in table for the same subsets of data
correspond to gains of , , and respectivel

at



mplementation of the matching using and

si e and is the num er of passes for the method.
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