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1 Executive summary

This document illustrates a prototype implementation of the technique designed for query man-
agement within one SINode in the Sewasie system. Query processing within one SINode is
constituted by the following phases: Query Expansion, Global class materialization, Local class
materialization, and Evaluation of the expanded query.

In our prototype, we have built one module for each of the above phases. After a brief intro-
duction to query processing within one SINode, the subsequent sections are devoted to a brief
explanation of the various modules. In the document, we also illustrate an example, which is the
basis for the first demo of the system.
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Figure 1: Structure of one SINode

2 Query processing within one SINode

The Query Manager is the coordinated set of functions which take an incoming query, define a
decomposition of the query according with the mapping of the global virtual view of the SINode
onto the specific data sources available and relevant for the query, sends the queries to the
wrappers in charge of the data sources, collects their answers, performs any residual filtering as
necessary, and finally delivers whatever is left to the requesting query agent.

The structure of an SINode is illustrated in figure 1.

Details about the structure of an SINode, and about the technique for query processing within
one SINode can be found in the following Sewasie deliverables:

e Deliverable D2.1: Specification of the general framework for the multilingual semantic en-
richment processes and of the semantically enriched data stores. University of Modena and
Reggio Emilia.

e Deliverable D3.2.A: Techniques for query reformulation — Part A. University of Rome “La
Sapienza”.

Query processing within one SINode is illustrated in Figure 2. From this figure, one can see
that query processing is constituted by the following phases:

1. Query Expansion: the query is expanded to take into account the integrity constraints in
the global schema.

2. Global class materialization: the atoms in the expanded query are materialized by taking
into account the mapping to the local classes.
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Figure 2: Query processing within one SINode

3. Local class materialization: in order to materialize the global classes, another material-
ization step is required, namely the one that retrieves the data from the external sources,
and stores them into the local classes.

4. Evaluation of the expanded query: when all the global classes that are relevant for the
guery are materialized, the expanded query is submitted to the SQL Engine to obtain the
answer of the original query.

In our prototype, we have built one module for each of the above phases. The following
sections are devoted to a brief explanation of the various modules. We also refer to an exampe
on which the demo of the system is based.

The prototype has been developed in Java 1.3 (compliant with Java 1.2 version), and uses
Microsoft SQL Server as DBMS.

Page 6 of 9 First release of the system prototype for query management 30/05/2003
FINAL



SEWASIE project — IST FP5 Programme — IST-2001-34825

3 Query expander

3.1 Description

Query expansion amounts to rewriting the query @ posed to a global schema G into a new query
@', in such a way that all the knowledge about the constraints in G has been “compiled” into @'.
We remind the reader that the intial query is a conjunctive query, whereas the output query is a
union of conjunctive queries (which can obviously be expressed in Datalog form).

3.2 Demo

We first describe the global schema of the demo in the relational form. Such a schema results
from the tanslation of a corresponding object-oriented schema. The relational schema is the
following (in the expression of a foreign key constraint, numbers indicate the positions of the
attributes):

Cat egor y( Cat Code, Descri pti on, Sect or)

Ent er pri se(Nane, Descri pti on, Addr ess, PhoneNo, Enai | , Wb, Cont act)
Busi nessOr gani zat i on( Nane, Provi nce, Bui | t Year, NoEnpl oyees, Tur nover)
Busi nessOr gani zat i onCat ( Nane, Cat Code)

Manuf act ur er ( Nane, Oaner s, Wr ki ngHour s)

KeyConst rai nt (Cat egory, 1)

KeyConstrai nt (Enterprise, 1)

KeyConst r ai nt (Busi nessOr gani zati on, 1)

For ei ngKey( Busi nessOrgani zation, 1, Enterprise, 1)

KeyConst rai nt (Busi nessOrgani zati onCat, 1)

For ei gnKey( Busi nessOrgani zati onCat, 1, Busi nessOrgani zati on, 1)
For ei gnKey( Busi nessOrgani zati onCat, 2, Cat egory, 1)

KeyConst rai nt (Manuf act urer, 1)

For ei gnKeyl ncl usi on( Manuf act urer, 1, Busi nessOrgani zati onCat, 1)

The input query aims at retrieving name and addresses of enterprises whose category has a
sector named “IT” (information technology). The SQL version of the query is:

SELECT e. Nane, e. Address

FROM Enterprise e, BusinessOrganization b, BusinessOrganizationCat ¢, Category d

WHERE e. Narme=b. Name and e. Nane=c. Nane and b. Nane=c. Nane and c. Cat Code=d. Cat Code
and d. Sector="1T";

The Datalog version is:

Q(X13, X3) : - Busi nessOr gani zat i on( X13, X9, X10, X11, X12),
Busi nessOr gani zat i onCat ( X13, X15),
Cat egory( X15, X16, "I T"), Enter pri se( X13, X2, X3, X4, X5, X6, X7) .

The result of the expansion of the query is the following Datalog query:

Q(X13, X3) : - Busi nessOrgani zation(X13, , , , ), BusinessOrgani zati onCat ( X13, X15),
Category(X15, ,"IT"),Enterprise(X13, ,X3, , , , ).

Q X13, X3) : - Busi nessOrgani zat i onCat ( X13, X15), Busi nessOr gani zati onCat ( X13, ),
Category( X15, _,"IT"),Enterprise(X13, , X3, ,_,_,_).

Q( X13, X3) : - Busi nessOrgani zat i onCat ( X13, X15), Cat egory( X15, _,"IT"),
Enterprise(X13, , X3, , , , ), Mnufacturer(X13, _, ).

Q(X13, X3) : - Busi nessOr gani zat i onCat ( X13, X15), Cat egory( X15, ,"I1T"),
Enterprise(X13, _, X3, , _,_,_).
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It should be noted how the query expansion step has “compiled” all the foreign key constraints
in the new query. As we said before, the expanded query can now be processed by ignoring the
constraints in the schema. The result on the correctness of the expansion process ensures us
that we do not loose any information by doing so.

4 Global class materializer

4.1 Description

The expanded query is processed in order to single out the global classes that need to be mate-
rialized in order to answer the query. Besides deciding which global classes to materialize, this
module also computes, for each such global class C, the query that should be evaluated in order
to get the correct instances of C'. Finally, this module is in charge of computing the temporary re-
lations holding the instances resulting from the materialization of the chosen global classes. This
process is obviously guided by the mapping between the global classes and the local classes.

4.2 Demo

In our demo, the global classes to be materialized, together with the query to be issued on such
classes for the materialization, is shown in the following (each query is given a name, that is the
name of the temporary relation to be used in the final process of query evaluation):

d obal O ass Query QurRel ation_00:
SELECT R Nane, R Province, R BuiltYear, R NoEnployees, R Turnover
FROM Busi nessOr gani zation R;

G obal dass Query QurRel ation_01:
SELECT R Nane, R Cat Code
FROM Busi nessOrgani zati onCat R;

G obal dass Query QurRel ation_02:

SELECT R Cat Code, R Description, R Sector
FROM Cat egory R

WHERE (R. Sector = "IT");

G obal dass Query CQurRel ati on_03:
SELECT R Nane, R Description, R Address, R PhoneNo, R Email, R Wb, R Contact
FROM Enterprise R

d obal Cass Query QurRel ation_20:
SELECT R Nane, R Owners, R WbrkingHours
FROM Manuf acturer R;

5 Local class materialization

As we said before, one of the task of the global class materializer is to single out the local classes
that are relevant for the evaluation of the expanded query.

Since we are following the Global-as-views approach, this task is straightforward: in order to sin-
gle out the local classes that are relevant for the evaluation of the expanded query, it is sufficient
to look at the mapping from the global classes mentioned in the expanded query to the local
classes.
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Thus, the mapping tells us which are the relevant local classes for the evaluation of the query:
such local classes should now be materialized, by accessing the corresponding sources.

In the current protoype, the local class materialization is done in an ad-hoc manner. The
second release of the prototype will address this issue in more detalil.

6 Evaluation of the expanded query

6.1 Description

The expanded query (union of conjunctive queries) is expressed in SQL, and is then evaluated
over the global database computed by the global class materializer. This expanded query is
submitted to the SQL Engine, and the resulting tuples are given as result of the overall process
of query evaluation within the SINode.

6.2 Demo

The final query is the following (note that the names of the global class queries are used in the
definition of the query):

SELECT R1. Nane, R4. Address

FROM Qur Rel ati on_00 R1, QurRelation_01 R2, QurRelation_02 R3, QurRelation_03 R4
VWHERE (R1. Name = R2. Nane) and (R2. Nane = R4. Nanme) and (R2.Cat Code = R3. Cat Code)
UNI ON

SELECT R1. Nane, R4. Address

FROM QurRel ation_01 R1, QurRelation_01 R2, QurRelation_02 R3, QurRelation_03 R4
VWHERE (R1. Name = R2. Nane) and (R2. Nane = R4. Nanme) and (R2.Cat Code = R3. Cat Code)
UNI ON

SELECT R1. Nane, R4.Address

FROM QurRel ation_20 R1, QurRelation_01 R2, QurRelation_02 R3, QurRelation_03 R4
WHERE (R1. Nane = R2. Nane) and (R2. Nane = R4. Nane) and (R2. Cat Code = R3. Cat Code)
UNI ON

SELECT R1. Nane, R3. Address

FROM QurRel ation_01 R1, QurRelation_ 02 R2, QurRelation_03 R3

WHERE (R1. Nane = R3. Nane) and (Rl. Cat Code = R2. Cat Code)
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