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Abstract. Dirty data exist in many systems. Efficient and effective
management of dirty data is in demand. Since data cleaning may re-
sult in the the loss of useful data and new dirty data, we attempt to
manage dirty data without cleaning and retrieve query result according
to the quality requirement of users. Since entity is the unit for under-
standing objects in the world and many dirty data are led by different
descriptions of the same real-world entity, we propose EntityManager, a
dirty data management system with entity as the basic unit and keep
conflicts in data as uncertain attributes. Even though the query language
is SQL , the query in our system has different semantics on dirty data.
In the demonstration, we will show a new philosophy for managing dirty
data around entities. We will present our prototype allowing load dirty
data and query dirty data according to the requirement of users.

1 Introduction

In many systems, dirty data exist because of many reasons. Dirty data will do
harm to the applications. Currently, the major method to deal with dirty data
is data cleaning. Even though data cleaning could handle dirty data in many
cases, such methods have the shortcoming that the repairing in data cleaning
may lead to new dirty data and the deletion during data cleaning will result in
the loss of data. Without extra information, it is difficult to discover true value
of data. Therefore, we attempt to keep dirty data and perform query on dirty
data to obtain relative clean results.

Since entity is the basic unit for understanding objects in real world, our
idea is to organize tuples according to referred real-world entities. Keeping dirty
data, it may occur that an attribute of an entity may have multiple values.
Such data could be considered as uncertain data. Even though many uncertain
data management systems have been proposed, they are not designed to manage
uncertain data generated from entity resolution. They are based on the concept
of “possible world”, which is difficult to define on dirty data.

Without using the concept of possible world, by managing the data with entity
as the basic unit, we develop EntityManager. In our system, entity resolution
is performed on the data sets and the tuples corresponding to the same real-
world entity are merged as an uncertain tuple which stores different values of an
attribute as an uncertain attribute in the relation.
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With the consideration of the uncertainty in the attributes and possible errors
in the constraint in the query, the queries in our system have different seman-
tics with traditional databases. For the ease of usage, EntityMangager accepts
common SQL statements and returns results with possibilities representing the
degree that this entity matching the query. With such possibilities, users could
judge whether the results should be accepted.

In this demo, the audience has the ability to interact with the system through
a graphical interface that allows them to load dirty data, input SQL statements
and view results with the uncertainties. Users may input dirty data with various
sizes, dirty degrees, attribute numbers and attribute widths. Users are able to
change these parameters and observe the impact on performance.

The remaining parts of this paper are organized as follows. Section 2 provides
the data model in our system. The query processing methods are discussed briefly
in Section 3. In Section 4, the demo scenario is proposed.

2 Data Model

In this section, we introduce the data model in our system as well as the seman-
tics of the queries. In the data model of our system, the definitions of database
and relation are the similar with those in traditional database [1], while the
definitions of attribute and tuple are different.

With data model different from traditional relational model, the query in our
system has different semantics. With the consideration of multiple values of an
attribute in the relation, the constraints in the query should take the uncertainty
in attributes and constraint into consideration in two aspects. On one hand, the
comparison between the value of attributes should consider the uncertainty in
the values. On the other hand, since the values in attributes and constraints
may contain errors, the comparison between the attributes and the values in the
constraints are approximate. The details of the constraints are shown in [8].

As the queries have different semantics, the definitions of some data operators
are redefined in our system. The projection operator is the same, but the selection
and join operators are different.

3 Query Processing

The framework of query processing in EntityManager is the same as that of tra-
ditional relational databases [2]. With different semantics in the query language,
we develop following three new techniques for efficiently query processing on the
uncertain databases organized according to entities.

1. Similarity-based Operators : With the definitions of selection and join op-
erators different from traditional relational database, we develop similarity
search algorithm [6,7] and similarity join algorithm [4] for the entities.
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2. Indices : To process similarity selection and join efficiently, we designed novel
index structures. To handle the special operators in our system, the in-
dex considers not only more efficient string similarity search on string at-
tributes [6], but also the similarity search of the combination of numerous
and string attributes [7], which can be used for the similarity search on
weighted strings.

3. Query Optimization: With new operators in our system, for the query op-
timization, even though the query plan selection algorithms [2] in classical
relational databases could be applied in our system, the new estimation tech-
niques for the operators should be developed. Thus we design novel result
estimation algorithms for the selection and join operators in [9] and [10],
respectively. Additionally, since the selectivity of join on multiple dirty rela-
tions is difficult to estimate, we propose a random algorithm for selectivity
estimation and join order selection algorithm based the selectivity[5].

4 Demonstration

To demonstrate the features of our system, we load some data of books, paper
authors crawled from multiple databases on the web. Since data sources may
contain errors or inconsistency, the names or prices of the same book may be
different. We apply the entity resolution algorithm in [3] to cluster the relation
into entities. For the convenience of users, our system provides the same inter-
face as traditional relational databases including query processing and database
maintenance. The uncertainties of the values of attributes are computed by the
voting. We attempt to demonstrate our system in following steps.

1. Data Load : After the relations in the database are created, the data in format
of flat text could be loaded in EntityManager. During data loading, entity
resolution is performed and the data is stored in the database in form of
entities.

Fig. 1. Query Processing Interfaces of EntityManager
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2. Data Browsing After the data is loaded into the database, user could browse
the results of entity resolution with selecting all data in the relation.

3. Query Proxcessing As the basic function of a database system, users input
the common SQL query and review query results. As shown in Figure 1,
the query processing interface is the same as traditional databases. And the
query results can be reviewed in detail. To filter the query results according
to the probabilities, users could input the threshold or the number of results
with the highest possibilities to be selected.
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