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ABSTRACT

This document describes problemsrising in the field of database reporting. It handles about
the wide area of so called ad-hoc reports, which are usually used by reporting tools. These
reports are so wide, that they are proposed to be designed by database and schema experts
and note by casual users. Because of that fact, this document tries to introduce new ap-
proach, of so called canned reports, designed by report models. It describes the wide area
of advantages of predefined reporting models, and also introduces the object model of the
reporting meta-model, which builds the field for further development. The report model,
describes possibilities for creating reports even from not normalized databases, and users
dependent reports. At the end it describes the further area of possible development and
used technologies.

1. INTRODUCTION

Data of al kinds plays significant role in al areas of the society. It becomes subject of
handle, workflow, statistics and evaluations, etc. It is not just data by it selves, but the in-
formation gained from this data, effectively visualized and understood.

The area of creating databases reports plays a significant role in the visualization. There
exist many systems and technologies supporting the database reporting. Basic problem,
which comes with this approach, is the wide range of possibilities, provided by such sys-
tems. Basic user, without any knowledge about the database, its schema and data has hard-
ly chance to create a meaningful report. This job is usually carried out by business intelli-
gence experts.

An effective solution to this problem is the report modeling approach. The report model
contains the whole range of possibilities for creating a report. It recommends appropriate
dimensions for being displayed to gain meaningful results. Not only dimension connec-
tions are part of the report model, it is able to contain many other recommendations, which
will be discussed in this paper later.

2. REPORT MODEL

The report model represents in fact the metadata for the future created report. A report
created from areport model is called canned report.



2.1. USED TECHNOLOGIES

The approach of creating a report meta-model is partly used in some common technolo-
gies. Nearest is the Reporting Model of Microsoft SQL Server. This model is generated
from the database structure and represents the basic concept and connections in the data-
base. The model is represented by XML language, and builds the base for the report build-
er application. Disadvantages of this model, isits complicated and complex creation, and it
does not contain normalization or user based approach.

Other technologies, like Oracle and Cognos, are using XML as the base of a concrete re-
port, but not the meta-model of the report. Cognos is considering this approach, but it is
not used in any concrete products so far.

We can conclude used technologies displayed on the Image 1. The widest approach is the
ad-hoc reporting, what represents the basic reporting, in the way of having possibility to
display different dimensions together, with no restrictions in the meaning of the data. The
next approach displayed is the M S reporting model, which is not as wide as ad-hoc report-
ing, because it is having some report model, but the range of displayed reports for final us-
er isfar too wide. The approach of our consideration is the modeled or canned report. This
approach recommends and |eads the user to create a single report, which may be hisgoal.
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Image 1: Reporting options

2.2. COMPONENT MODEL

How does the final report shall be displayed? The final report usualy has to be displayed
on the screen or printed and evaluated. Usually it has to hold some corporate identity, and
therefore define some header and footers, of the report or page printed. All these aspects
have to be in the reporting model considered. Therefore the report model is not just com-
pound of data specifications, but also of the layout specifications, which considers the
above described parts.

Basic parts of the component model of the report meta-model, are: report header and foo-
ter, page header and footer and the data part. Each of these sections is considered to be in
the report model represented as a collection of different recommendations of the header,
footer, etc. Each company shall have own corporate identity in the consideration of this
created footers, headers, etc. These parts will contain just the data, like company name, re-
port name, or functions like the actual date, or actual user. The style will be assigned by a



different style object which can be associated to this part. The style technology can be dif-
ferent like: CSS styles, XSLT, or other technologies.
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Image 2: Component model

2.3. OBJECT MODEL

The object model represents compound parts, which shall be found in the final reporting
meta-model. It describes the structure of the whole model. There can be found parts which
are describing and containing data for the Component model. Basically there is described
the data component and its different sub-structures, which will be introduced later.

In the given Image 5, there are two basic component kinds. The first represents the single
component and the second represents a compound component, or better called: collection

of components.

Image 3: Single component Image 4: Collection component
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Image 5: Object model



2.4. DATA CATEGORIES

Some tables and filters are often associated in a category, in the mean that the subject han-
died by them is the same. These subjects are called categories. In some database approach-
esit is considered to be the Schema of atable, view, user, etc. That means, that if the base
model is created of such a database, than the data categories collections and its connections
to tables can be created automatically.

X X
X X
X X

Table 1: Data categories example

25. USERROLES

There is aso for consideration a report model, which will introduce report possibilities ac-
cording to connected user, which is just creating the report. This consideration is intro-
duced in the user roles approach. There are created user roles, which can be associated
with the operating system groups or users, and these roles are connected with the data cat-
egories, which represent, in fact, the area of interest of the users.

Kat. / Role.

Table 2: User roles example

2.6. NORMALISATION CLASSES

The next important component of the model is normalization classes. Some databases may
not be normalized, in the way, that one table may contain many dimensions from different
areas, which could be considered to be placed in different tables. The normalization com-
ponent enables to categorize such attributes, to be better displayed and interpreted in the
final report creation.

ProductiD
Producl Name
Product Category
Producl Price
Description

Sales Date
Producer

City Producer
Address

Table 3: Normalisation example

2.7. TABLEATTRIBUTES

Table attributes define actual connectionsto User roles and Data categories. They also con-
tain possible alias name for the final table representation. It a'so contains recommendations



for sorting data in the table, or the recommended dimensions for possible grouping, or ag-
gregation functions.

2.8. COLUMN ATTRIBUTES

Column attributes define connections to other attributes from different tables (foreign key)
and options of that connection. Other attributes may define connections with filters, or data
changing formats. A very developed possibility is to apply a dynamic variable, which
represent a web service function. This can gain actual data from the internet, like conver-
sion curse, and than use it in the column value evaluation. There can be other optionsin the
attributes considered, like: aliases, data formats, constraints, defaults, etc.

3. TOOLSSCHEMA

There shall be applications developed to support this report meta-model. These applica-
tions will build the basic model and enable the editing of thismodel. Final application shall
parse the report model and display for the user all proposed options for the final report cre-
ation.
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Image 6: Tools schema

4. CONCLUSION

Aim of thiswhole model is to create the basic for further development of applications. The
final report model can be represented in considered open technologies like XML.

The goal of this approach is to make reporting for final users easier and develop simple ap-
proach to the reporting problem.
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