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//Message from

the General Chair//

it has been a long-waiting event for QSIC, the international Conference on Quality Software, to finally
come to Beijing, the capital of China.

It was planned, three years ago, to have QSIC 2003 held in Beijing. But, due to the unfortunate out-
break of SARS, it had to move to Dallas, USA. After that, the conference was hosted in Braunschweig,
Germany, in 2004, and in Melbourne, Ausiralia, in 2005. Now it is the time for the young High-Tech
conference to meet the ancient cultural city of Beijing.

Beijing is a city which is both old and young. It is old because it has a recorded history dated back to
more than 3,000 years ago and the capital for 9 Dynasties. It is young because it keeps growing, both
physically and spiritually, almost every day, and because it posses a strong desire to embrace new
scientific discoveries and technological innovations which QSIC is devoted to.

Many people have been working hard to make the conference a success. | would like to thank the
program committee, especial its chair Hong Mei, for producing the excellent technical program, and the
members of the organizing committee, especially Qianxiang Wang and Donggang Cao, for arranging the
conference venue, taking care of the financial issues and the conference website. | would also like to
thank the steering committee, especially its chair T.H. Tse and member T.Y. Chen, for their invaluabie
advices and generous supports during the preparation of the conference. Finally, | would like to thank the
organizing institution, the Institute of Software of Beijing University, for its strong support to this
conference.

Hope you will enjoy the conference and the city of Beijing.

Huimin Lin
Institute of Software, Chinese Academy of Sciences, China

QSIC/ /2006
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/ /Message from
the Program

Committee Chair//

Welcome to QSIC 20086, the Sixth International Conference on Quality Software, and to the ancient and
young city of Beijing.

Software is becoming ubiquitous. From the tiny sensor to the huge World Wide Web, you can see so
many devices are becoming software intensive. While the multifarious runtime environments enhanced
the applications of software, and even lead to the service oriented computing in recent years, they are
bringing also more dynamic, uncertain, and even error-prone to software. This situation makes software
quality a serious problem for a long time. International Conference on Quality Software provides a
platform for software researchers to exhibit and exchange their work on software quality, from idea,
solution to experience. We hope all attendees can benefit from this platform by joining different sessions
and meeting old and new friends!

This year, one hundred eighty one submissions were received. This is just the largest number for QSIC
paper submission {In 2003, one hundred eighty submission were received). These papers covering a
large variety of topics in quality software: formal methods, testing methods, tools, and education etc. Each
submission was assigned to at least three PC members. In the end, fifty papers with high quality were
published in the proceeding of QSIC 2006, representing a 28% acceptance rate.

First, we would like to thank the program committee members, who worked so hard to review submitted
papers in such a tight time period. We also thank Michael Winikoff, Hong Zhu, and Zhi Jin for organizing
the second International Workshop on Integration of Software Engineering and Agent
Technology({ISEAT'06). We are indebted to the Steering Committee members, in particular T. Y. Chen,
Huimin Lin, and T. H. Tse for their strong support. To be frankly, many important decisions and detailed
arrangement are made under their advices. We want thank also Qianxiang Wang, and Donggang Cao,
who did many miscellaneous work for the conference.

Because this is the first time that QSIC was held in Beijing. We sincerely hope you enjoy your time
these days!

Hong Mei
Peking University, China

QSIC//2006
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Object-Relational Database Metrics Formalization
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Abstract

The abstract is to be in fully-justified italicized text,
at the top of the left-hand column as it is here, below
the author information. Use the word “Abstract” as
the title, in 12-point Times, boldface rvpe, centered
relative to the column, initially capitalized The
abstract is to be in 10-point, single-spaced type, and
up to 150 words in length. Leave two blank lines after
the abstract, then begin the main text.

1. Introduction

The history of databases has been characterized by
its extraordinary productivity and its impressive
economic impact. They have become a strategic
product, being the basis of information systems and
supporting organizational decisions.

Relational databases are the most important ones in the

database world. This success can be explained, among

others, by the next reasons:
(i). they are easy to understand;

(ii). there is a well-known standard (SQL)
supporting them;

(1ii). they are built on proven theoretical foundations
that have stood the test of time;

(iv). they have been proven in industry over many
years and are installed into many businesses
worldwide;

{v). they already have miilions of lines of code
written for them and

(vi). object-relational databases (ORDBs) introduced
the possibility of working with new and
complex data and applications, without a
revolutionary change in the market.

ORDBs include all the elements of the relational model

(relations connected by referential integrity

relationships) but with the particularity that the

0-7695-2718-3/06 $20.00 © 2006 IEEE
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columns of a relation can be defined over a wuser
defined type. Some studies predict that ORDBs will
substitute the relational ones [1, 2]. In fact, since the
version of 1999, the SQL standard (SQL, 1999) used
by most of the Relational Database Management
Systems {RDBMs), implements the cbject-relational
model, and even in the last version of the standard, the
SQL:2003, more object aspects have been included
(SQL, 2003).

Taking into account the future predicted for the
object-relational databases in the database market and
to ensure that it becomes a reality, it is essential to
have “good” designs. One widely accepted mechanism
for assuring the quality of a software product in general
and of object-relational database designs in particular,
is the use of metrics specifically designed for this kind
of databases. Software metrics can be used to build
prediction systems for database projects [3}, to
understand and improve software development and
maintenance projects [4], to highlight the system
problematic areas [5] and to guide developers and
researchers in their work [6]. It is also possible to use
the metrics for reducing the database maintenance
effort, applying their formal definitions to database
schemas in order to guide and assess transformations
that can improve quality, by reducing schema’s
complexity.

There are hundreds of metrics defined for software
products, processes and resources [6, 7]. However,
most of them do not go beyond the definition stage,
being not applied on industry. This can be explained by
the ambiguity on the definitions and assumptions on
the metrics that entail difficult usage, dangerous
interpretations and contradictions on the validation
studies. A good way of avoiding this shortcoming is
through formalization. Formality enables to have clear
metrics definitions, which in turn assures that their
computation can be repeated in a reliable fashion.
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Furthermore, the formalization itself may facilitate the
automation of mefrics collection,

In this paper the formalization of a set of metrics for
assessing the complexity of ORBDs is presented. An
ontology for the SQL:2003 standard [8] was produced,
as a framework for representing the SQL schema
definitions. It was represented using UML [9]. The
metrics were defined with OCL [10], upon the
SQL:2003 ontology. The remainder of this paper is
organized as follows: section 2 briefly presents the
ontology we have defined for the SQL:2003. Section 3
illustrates an example of a database definition,
represented using the ontology. Section 4 shows the
metrics, their formalization and the results for the
example on section 3. Finally, section 5 outlines the
conclusions and future work,

2. SQL:2003 ontology

Among the different languages present in the
earliest DBMS, SQL imposed itself as a de Jure and de
Jacto standard. In fact, the SQL is used as basis for
most of the object-relational DBMS. Recently, the
SQL:2003 standard was published [11]. It makes

Figure 1. Data Types sub-ontology

In figure 3 we exemplify how to instantiate the
ontology to represent an ORDB schema. The exampie
corresponds to the SQL:2003 code of table 1 which is
based on the example from [15]).The schema is
composed of four tables (customers,
music_distributors which is typed, movie stars and
movies). The customers table has six simple columns
(one of them is an identity column and another is a
generated column) and one complex column. The
movie_stars table has six simple columns and the

0-7695-2718-3/06 $20.00 © 2006 IEEE
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revisions to all the parts of SQL:1999 [12] and
includes some new elements [13].

Having a standard is fundamental. Conversely,
sometimes standards are hard to understand and it is
difficult to extract all the information contained on it. It
usually happens that standards are not free from
inconsistencies, due to the large amount of information
they cover. In that case, some advantages derived from
the usage of a standard disappear. For preventing these
problems, the standard can be complemented with an
ontology. In such a manner, the ontology helps to find
the information out and to detect inconsistencies.

We developed an ontology for the SQL:2003, using
several parts of this textual standard. We worked
mainly with the information of the parts 1
(Framework), 2 (Foundation) and 11 (Information and
Definition Schema). The ontology was divided in two
building blocks. One contains all the aspects related to
data types (Figure 1) and the other all the information
about the SQL schema objects (Figure 2). The
ontology has been represented in Rational Rose using
UML and the complete description can be found on

[14].

Figure 2. Schema Object sub-ontology

movies table has three simple columns and one
complex column. The schema has defined primary
keys, foreign keys, constraints, distinct types,
collection types, row types, an assertion and a view.
Figure 3 elucidates the representation of the SQL:2003
code (Table 1), using the ontology notation. The figure
has been automatically generated from the SQL code,
mapping the code with the SQL:2003 ontology
representation.
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CREATE SCHEMA video_and_music
AUTHORIZATION m_s_enterprises
DEFAULT CHARACTER SET “Lacin_1*

CREATE DOMAIN price DECIMAL (7,2)
CHECK (VALUE IS NOT 0);

CREATE DISTINCT TYPE money AS DECIMAL {$,2);

CREATE TYEE movie AS(
movie_id INTEGER,
ticle CHARACTER VARYING (100},
languages MULTISET
{*English’, ‘French’, ‘Spanish‘,
‘Portuguese’, ‘Italian’],
genre CHARACTER VARYING (20) ARRAY [10],
run_time INTEGER)
INSTANTIABLE NOT FINAL
METHCD length_interval (}
RETURNE INTERVAL HOUR (2} TO MINUTE

CREATE TNSTANCE METHCD length_interval ()
RETURNS INTERVAL EQUR {2} 'T0 MINUTE FOR MOVIE
RETURN CAST {CAST {SELF.run_time AS INTERVAL (4}}
AS INTERVAL HOUR (2] T0 MINUTE};

CREATE TYPE music_distrib AS ¢
distributor_id CHARACTER (15),
distributor name CHARACTER (25));

CREATE TYPE address AS(
street CHARACTER VARYING (35},
city CHARACTER VARYING (40},
country character (3}));

CREATE TYPE US_address UNDER address AS(
state CHARACTER (2],
zip ROW { Basic INTEGER, Plus4 SMALLINT})

METHOD zipcode ()
RETURNS CHARACTER VARYING {10);

CREATE INSTANCE METHOD zipcode ()
RETURNS CHARACTER VARYING {14} FOR US_address
BEGIN
I¥ SELF.zip.plus4 IS NULL
THEN RETURN CAST {SELF.zip.basic AS
CHARACTER VARYING (5)}};
ELSE RETURN CAST {SELF.zip.basic AS
CHARACTER VARYING (5))
Il *-* || CAST (SELF.zip.basic AS
CHARACTER VARYING {(4}}
ENDIF;
END;

CREATE TAELE movies (
StockK_number CHARACTER (10)
CONSTRAINT movies_stock_number not_nuli NOT NULL,
movie_spec movie,
our_tape cost price,
tapes_in_stock INTEGER
CONSTRAINT movies_primary key
PRIMARY KEY (stock_number)):

CREATE TABLE movie stars (
movie_title CHARACTER (34)
CONSTRAINT
movies_stars movie_title_not_nuil NOT NULL,
movie_year released DATE,
movie number CHARACTER (10},
actor_last_name CHARACTER (35)
CONSTRAINT
mowies_stars_actor_last_pasme_not _null NOT NULL,
actor_first_name CHARACTER {(25)
CONSTRRINT
movies_stars_actor_first_name not _auil
ROT NULL,
actor_middle name CHARACTER (25},
CONSTRAINT movies_stars_unique
UNIQUE (movie_title, actor last_name,
actor_first_name,
actor_middle_rams)
NOT DEFERRABLE,
CONSTRAINT movies_stars_fk_movie
FOREIGN KEY (movie number)
REFERENCES movies {stock number)
ON DELETE CASCADE
ON UPDATE CASCADE);

CREATE TABLE music_distributors
OF music_distributors (
REF IS dist_ref SYSTEM GENERATED,
distributor id WITH OPTIONS CONSTRAINT
music_distributors distribucor id_not_null
NOT NULL,
distributor_name WITH OPTIONS CONSTRAINT
music_distributors_distributor_name_not_null
NOT NULL, );

CREATE TABLE customers(
nr_of_customer INTEGER GENERATED ALWAYS
AS IDENTITY {START WITH 1
INCREMENTED BY 1MINVALUE 1},
cust_last_name CHARACTER {35)
CONSTRAINT customers_cust_last_name not_pull
NOT NULL,
cust_first name CHARACTER {35}
CONSTRAINT customers_cust_first_name not_null
NOT NULL,
cust_complete _name GENERATED ALWAYS AS
{cusc_first_name || cust_last_name),
cust_address US_address,
cust_current_charges money,
number of problems SMALLINT) ;

CREATE VIEW problem_customers (last, first) As
SELECT cust_last_name, cust_first_name
FROM customers
WHERE number_of problems <
0.8 * (SELECT MAX (number of_problems)
FROM customers);

CREATE ASSERTICON

limit_toral_movie_stock_value

CHECK {( SELECT COUNT (*}
FROM customers
WHERE mumber_of problems > 5
AND cust_current_charges » 150,00
AND cust_current_charges «
1009,00) <30};

Table 1. SQL:2003 example
3. Measuring object-relational databases

Metrics can be defined to capture a specific attribute
value of a product (in our case object-relational
databases). One of the most important characteristics to
be captured is complexity. With a set of metrics for
measuring the complexity, we are able to estimate
understandability and maintainability [16-18], two
important dimensions in software product quality [8].

3.1. Metrics for abject-relational databases
In {19} a set of metrics for object-relational database
complexity was defined. The metrics were validated as
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good indicators of the complexity of an object-
relational database. The validation was done both
formally and empirically through controlled
experiments. The formalization of those metrics using
the approach presented in [20, 21], is shown on the
next paragraphs. For each metric, an informal
definition is presented together with its formal one (an
OCL cxpression). Some auxiliary functions used in the
formalization process are presented after the metrics
formalization.

3.2. Size Metrics

The size of a table (TS) is defined as the sum of the
size of the simple columns (TSSC) and the size of the

e tae ¢ e




complex columns (TSCC). The TSCC is calculated

as the sum of the size of each complex column (CCS).

BageTable:: TS5(): Real =

if self.is_typed then

self.references.referenced_type.
nierarchySize (}

else self.TSCC() + self.TSSCH)

endif

BaseTable:: TSSC(}: Integer =
self.allsSimpleColumns{) -> size(}

BaseTable:: TSCC(): Real =
self.alilComplexColumns () ->
collect (elem: Column |elem.CCS()) -> sum

The size of a complex column (CCS) is defined as the
size of the class hierarchy above which the column is
defined (SHC) divided by the number of complex
columns that are defined over this hierarchy (NHC).
This expression is due to the fact that the size of the
hierarchy must be considered only once independently

of the number of columns defined above it.
Column:: CCS{(): Real = self.SHC(} / self.NCU{)

Column:: SHC{): Real =
self dataType.oclAsType (StructuredType) .S5C() +
self.dataType.oclAsType (StructuredType)
.ascendants(}->
collect {elem: DataType |
elem.oclAsType {(ScructuredType} .8C()) ->
sum

Column:: NCU(): Integer =
self.dataType.oclAsType (StructuredType) . column
sNumberUsingThis ()

The size of a class (SC) is calculated as the sum of its
attributes size (SAC) and its methods size (SMC). It is
necessary to take into account that a class can have
simple attributes (SAS), which have a size equal to
one, and complex attributes (CAS), which are
attributes related to other classes by an aggregation
relationship. In that case the size of a complex atiribuie
is calculated as the size of the aggregation hierarchy.
Again in that case, as a class can belong to more than
one hierarchy, it is necessary to divide its size into the

number of hierarchies that use the class (NHC).
StructuredType:: SC{} : Real =
(self.SAC() + self.SMC()) / self.NHC()

StructuredType:: SAC(): Real =
self . SAS({) + self.CAS()

StructuredType:: SAS() : Integer =
self.allSimpleattributes() -»> size{)

StructuredType:: CAS(): Real =

self.allComplexAttributes ()

-» oollect (elem: Attribute |

elem,dataType.oclAsTvpe {(StructuredType} . SC ()}
-> sum

StruccuredType:: SMC() : Integer self .NMC ()

StructuredType:: NMC(): Integer =
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self, allMethods{} -> sizel()

StructuredType:: NHC{}: Integer =

if self.hasChildren{} then
self.childrenNumber ()

else 1 endif

PCC (Percentage of Complex Columns): Number of

the complex columns of a table (NCC) divided by the

total number of columns of the same table.
BaseTable:: PCC{]: Percentage =
self .NCC(}/{self.allColumns(}-> size())

BaseTable:: NCC(): Integer =
self.allComplexColumns{) ~> size{)}

3.3. Coupling Metrics
NIC (Numbser of Involved Classes): Number of classes
needed for defining all the columns of a table.

BaseTable:: NIC{): Integer =
self.involvedClasses{) -> size

NSC (Number of Shared Classes): Number of classes
used by a table, for defining its complex columns,

which are also used by other tables of the schema.
BaseTable:: NSC(): Integer =
seif.involvedClasses()
-> select (elem: StructuredType |
elem.isShared(}) -» size

3.4, Referential Integrity Metrics
NFK (Number of Foreign Keys): Number of foreign

keys defined in a table.
BaseTable:: NFK{]: Integer =
self. foreignKeyNumber ()}

RD (Referential Degree): Number of foreign keys in a
table divided by the number of atfributes of the same

table.
BaseTable:: RD(): Real =
self .NFK(} /(self.allColumns(} -> sizel())

DRT (Depth of Referential Tree): The longest path
between a table and the remaining tables in the schema
database, considering the schema as a graph where
nodes are tables and arcs are referential integrity
relations between tables (Foreign key to Primary key

links).
BaseTable:: DRT(}: Integer =
self.longestPath() -> size

3.5. Generalizing the Collection Process to the
Schema

All the metrics shown before are applied over tables
and can also be applied to the schema level, iterating
over the BaseTables in the SQLSchema. For example, a
size metri¢ for the schema (S8) can also be defined, as

the sum of the sizes of each table in the schema.
SQLBchema:: S8{(): Real =

gelf .allBaseTables () -> collect

(elem: BaseTable |elem.TS(})} -> sum

3.6. Auxiliary Functions

Many of auxiliary functions were employed on the
metrics definitions, as navigations upon ontology
entities. Some of them are explained below (we do not




introduce ali due to space restrictions) i the order they
appear in the above sub-sections.

3.6.1. Function name: hierarchySize()

Informal definition: Size of the hierarchy above which
the StructuredType is defined.

Formal definition:
structuredType:: hierarchySize(): Real =
self . SC{) + self.ascendants(}

-» eollect (elem: StructuredType | elem.S8C())
-> gum

3.6.2. Function name; allSimpleColumns()
Informal definition: Set of simple Columns belonging
to the current BaseTable. A simple Column is a
Column whose type is meither StructuredType nor
ReferencedType.
Formal definition:
BageTable:: aliSimpleColumns ()
self.allColumns (}
reject {domain.dataType.
oclisTypeOf (StructuredType)

or domain.dataType.oclIsTypeQf (ReferenceType}
or dataType.oclIsTypeOf (Referencelype)

or dataType.oclIsTypeOf (StructuredType))
3.6.3. Function name: allComplexColumns()
Informal definition: S Set of complex Columns
belonging to the current BaseTable. A complex
Column is a Column whose type is either
Structured Type or ReferencedType.
Formal definition:
BaseTable:: allComplexColumns (} Set {Column)

: Set (Column) =

->

allComplexAttributes ()
self.allAttributes () -»
select (dataType.ociIsTypeOf (StructuredType))

3.8.7. Function name: allMethods()
Informal definition: Set of methods in the current class
without considering inheritance.

Formal definition:
StructuredType:: allMetheds (}:
Set {MethodSpecification} =
self.methodSpecification

3.6.8. Function name: hasChildren()

Informal  definition:  Indicates  whether  the
StructuredType has children or not. A true value
indicates it has children and a false value indicates the
contrary.

Formal definition:
StructuredType:: hasChildren{)
self.childrenNumber(} > 0

3.6.9. Function name: childrenNumber(}

Informal definition: Number of directly derived
classes.

Formal definition:

StructuredType:: childrenNumber{): Integexr =
self.children(} -> size()

3.6.10. Function name: involvedClasses()

Informal definition. Set of classes involved with the
current one.

Formal definition:

BaseTable: :invelvedClasses():

Set (StructuredType}

: Set (Attribute) =

: Boolean =

=gelf.allColumns{) - self.allSimpleColumns ()
3.6.4. Function name: ascendants()
Informal definition: Set of all classes from which the
current StructuredType derives (both directly and
indirectly).
Formal definition:
StructuredType:: ascendants {}
Set (StructuredType) =
self _parents ()

-» collect {elem: Structuredlype

| elem.ascendants (}

-> union(self.parents(}))
-» asset() -» flatten

3.6.5. Function name: allSimpleAttributes()
Informal definition: Set of simple Attributes declared
in the current class. Simple Attributes are the ones
whose type is neither a StructuredType nor a
ReferenceType.
Formal definition:
StructuredType::
allsimpleAttributes (}: Set {Attribute} =
self.allAttributes () >
reject (dataType.oclIsTypeOf (StructuredType)

or dataType.ocllsTypeOf (ReferenceTypel!
3.6.6. Function name: allComplexAttributes()
Informal definition: Set of complex Attributes declared
in the current class. Complex Attributes are the ones
whose type is StructuredT'ype.

Formal definition:
structuredlype::
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= self.complexColumnTypes ()
-» union (self.allComplexCclumns ()
-> collect(c: Column |
c.columnType (} .
oclAsType (StructuredType) .
allDependencies())
-» flatten) -> asSet
3.6.11. Function name: isShared()
Informal definition: Indicates whether the current
StructuredType is shared among different BaseTables,
Returns true when shared, false otherwise.
Formal definition:
StructuredType:: isShared{): Boolean =
self.children()-> iterate{elem: DataType;
acc: Boolean = self.tablesNumberUsingThis() >
1 | Acc or
elem.oclAsType (StructuredType) .isShared())
3.6.12. Function name: foreignKeyNumber()
Informal definition. Number of foreign keys a
BaseTable has.

Formal definition:
BaseTable:: foreignKeyNumber (} :Integer =
gelf.allColumns () -=>
select {elem: Column | elem.hasForeignKey ()}

-> collect(elem: Column |

elem. foreignKeyNumber(})) -> sum

3.6.13. Function name: longestPath()
Informal definition: Set of BaseTables which forms the
longest path from the current BaseTable to other one,
related to the current through one or more Constraints.

Formal definition:




BaseTable:: longestPath{}: Set (BaseTable}=
| self comparePaths {oclEmpty(Set (BaseTablel),
oclEmpty (Set {(BaseTabkle} )} -> excluding(self)

3.7. Metrics Values for the Schema Example
Tables 2, 3 and 4 exemplify the mefrics results

when applying the previous formalization expressions

to the code of Table 1, and represented using the

All the OCL expressions showed previously (for
implementing the metrics) accompany the ontology
UML diagram in such a manner that they are
calculated on a concrete example automatically.

The SS value for video_and_music is the sum of
TS for the BaseTables in Table 4,i.e: S8S=9+8+ 5+

| ontology notation in Figure 3. 2=25.
| US_dddress | Address | Movie
545 2 3 5
. Cust_Address | Movie_Spec cas 0 0 0
| SHC 3 6 SAC 2 3 5
il NCU 1 1 SMC 1 0 1
: { £cs 3 6 NHC 1 1 1
U" 5C 3 3 ;
il
il :
j‘ ? Table 2. SHC, NCU and CCS Metric values Table 3. Metric Values
; E
) Customers Movies Movie Music
i Stars Distributors
| T55C 5 3 5 -
i TSCC 3 6 0 N
7S 9 9 5 2

NIC 1 1 0 1

NSC 0 0 0 0

PCC 0.14 0.2 0 0

NCC 1 | 0 0

NFK } 0 1 0

RD 0 0 0.2 0
DRT 0 0 1 0

Table 4. Rest of metrics

These metrics values could be used in several ways.
For example, the metrics can be applied to a particular
database schema design and, using a set of threshold
values, the designer could decide if the design has a
comptlexity that fits into an acceptable level or not (in
the last case, the design must be changed using the
metrics for detecting where it is better to made the
changes). Another possible utility of the metrics is the
comparison of two database schema design
semantically equivalent. The metrics are then used for
deciding which one is less complex, being this one the
selected for the implementation. Other possible use of
the metrics arises a a result of the database lifetime
because the initial design suffers continuous evolution,
Over subsequent versions there is a risk that the design
becomes more complex and less maintainable,
reducing the overall system quality. In this case,
database schema refactorings must to be used. The
metrics can be used for evaluating a database schema
to identify tables with higher complexity, which
hampers their understandability and maintainability.
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The appropriate refactoring(s) can be then applied to
those tables. After applying the refactoring OR
database metrics are collected again upon the
refactored tables and the results are compared with
those collected first. If these metrics do not grant
evidence that the complexity of the refactored-tables
has indeed dropped down, then a rollback is advised.
Otherwise, in case of complexity reduction, the
changes should be propagated to all interested parties
(technical team) and should be kept consistent with
other deliverables.

4. CONCLUSIONS

Our current work direction addresses the solution of
two main problems: the lack of metrics for evaluating
the quality of databases and the lack of formalization
of the existing metrics definitions. The first problem
was treated with the proposal of some metrics for
object-relational databases [19], in our previous work.
However, metrics for different aspects, not covered by




our work, are still necessary. This paper presented an
approach to solve the second problem, using UML and
OCL [9, 10, 22]. The original approach was proposed
in [20], and it was successfully applied here.

Besides formalizing some metrics definitions, we
created an ontology for the new SQL:2003 standard,
which tries not only to reduce the inconsistencies in
the textual version of the standard, but also to make the
standard easier to grasp [14]. The formalized metrics
definitions and a database representation mapped to
ontology meta-objects served as input to an QCL
evaluator tool. With these two inputs, and also with the
ontology as background, one can extract real meiric
values from database representations. One simple
example was illustrated here. As fiture work, there are
many possible directions to explore, varying from the
proposition of new metrics and their validation,
including their formal definitions, until the use of these
metrics to perform refactorings on database schemata,
We started to investigate the latter [23].
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