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AUTOMATED REPORT GENERATION METHOD

Field of the Invention

This invention belongs to information technologies area; in particular to automa
ted report generation methods.

Background of the Invention

Automated report generation addresses the challenge of creating complex reports
with Flexible configuration, modification options, and ways to display data that
has complicated structure.

This can be solved using various approaches.

For example, one of possible solutions is manual writing of report generation co
de, which includes retrieving data, creating a report template, writing the retr
ieved data to the template, and displaying the result to the end user.

This method has the following disadvantages: lack of report customization option
s and limited usage areas.

The patent US No. 5809266 (publ. 09.15.1998) offers a method of automated report
generation. The method includes a graphical tool for defining the data model th
at contains data objects, such as queries, links, or groups. Then the model is u
sed to create a data structure, define data model template, and generate a repor
t. This approach allows the use of multiple queries, each containing one or more
groups, where groups belonging to two different queries are linked through link
objects. The resulting report can have complex structure and it can include res
ults of multiple queries, which provides additional flexibility. However, genera
ting a modified report might take a long time; thus the usage scenarios of this

method are limited. Summary of the Invention

Therefore, it is necessary to expand the set of technical tools by providing a c
omparatively quick and standardized method of automated report generation, inclu
ding options for report modification and convenient settings for end users, and
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which therefore is free of the disadvantages of the known solutions.

For solving this task and obtaining the specified technical results, this invent
ion offers an automated report generation method that contains the following sta
ges: first, creating a data structuring schema for report generation, which prov
ides options for detailed description of query text, data sets, data links, avai
lable report fields, and data retrieval parameters, and saving the schema to a s
torage; then specifying default data structuring settings; then creating a repor
t template according to the previously created data structuring schema and setti
ngs; and finally, generating the report based on the template.

The distinctive feature of the method presented in this invention is that data i
s retrieved from script objects.

Another distinctive feature of this method is that the data set queries of the d
ata structuring schema describe query templates, which arc modified at execution
time according to the fields and filters specified in the settings.

Another distinctive feature of this method is that the data structuring schema d
efines the query parts that can be modified.

Another distinctive feature of this method is the description of a data set that
combines data from multiple data sets.

Another distinctive feature of this method is the description of hierarchical re
lations between data sets.

Another distinctive feature of this method is the description of nested data str
ucturing schemas.

Another distinctive feature of this method is modifying the structuring settings
in order to generate the report template.

Another distinctive feature of this method is that the customization of the stru
cturing schema includes displaying specific fields in the report. Another distin
ctive feature of this method is specifying a subset of settings that can be cust
omized by end users.

Another distinctive feature of this method is saving variations of structuring s
chema settings for use in a report template.

Another distinctive feature of this method is using subordinate fields of refere
nce fields.

Another distinctive feature of this method is describing data set query template
s in the query language, with additional syntax units that indicate parts where
data set query modification is possible.

Finally, another distinctive feature of this invention is modification of settin
gs directly from the resulting report.
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Brief Description of the Drawings

Fig.l shows the flowchart of automated report generation, which includes both op
erations performed at the development stage and customization of reports setting
s by end users.

Detailed Description of the Invention

The invention can be implemented in any computation system, such as a personal c
omputer. The implementation requires an information base, or a storage that cont
ains multiple objects whose data is used in report generation.

The automated report generation method is intended for quick generation of repor
ts with complex hierarchical structure, which can be customized by end users, i.
e. without developer®s help.

The method described in this invention includes preliminary creation of a data s

tructuring schema for report generation, which provides options for detailed des

cription of query text, data sets, data links, available report fields, and data
retrieval parameters, and saving the schema to a storage.

The data structuring scheme describes the essence of data used for report genera
tion; it can contailn various data sets. The creation of report data structuring
schema can be performed interactively using visual tools, or in any visual XML e
ditor, or programmatically using script objects.

Script objects are defined as a structured set of program objects that have spec
ific functional purposes.

Data sets arc report data sources, which describe how that data is retrieved. Th
ere are various data set types: a query that includes a database query text writ
ten in the query language with use of additional syntax elements; a script objec
t that contains information about an external data set (such as a value table),
or a data set that combines data from multiple data sets.

A data set query describes a query template, which is modified during report gen
eration according to fields and filters specified in the report settings. Query
templates arc described in the query language, with specific syntax units markin
g query parts that can be modified. The modification is performed within these s
yntax units. The result contains only the required data instead of all data sele
cted in the original query.

If a data structuring schema contains multiple data sets, In order to retrieve 1|
inked data from these data sets, data links by one or several report fields must
be specified.

Hierarchical links between data sets can be described. Hierarchical links are us
ed for writing data sets where records are linked to other records by some repor
t fields to the resulting document.
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Available fields are defined as report fields available to the data structuring
schema. They can be included in report settings, such as sorting, filtering, or
grouping.

Parameters serve as criteria for retrieving report data. They can be defined dir
ectly in a data set query, or they can be parameters of virtual database tables.

The resulting report structure is defined by a tree-like description (not by spe
cifying the positions of individual elements on the report sheet, as described i
n the abovemcntioned patent US No. 5809266). Adding nested data structuring sche
mas is possible. Therefore, a structuring scheme designed for a specific report
can be reused in other reports by linking the parent report and the nested repor
t by one or several fields.

Then the default data structuring settings, which define the report layout, are

specified and the report template is formed according to the created data struct
uring schema and the specified data structuring settings. Finally, the report is
generated according to the created template.

Fig.l shows an example the flowchart of automated report generation.

In the attached example, at stage 100 the developer specifies default data struc
turing schema settings 110 and the data structuring schema 120 according to the

current applied task. Multiple sets of data structuring schema settings 110 can

be created for report template generation at stage 150.

A developer can also specify user settings 130 at stage 100. These settings beco
me available to end users at stage 140 and in some cases they can be applied "as
is", without further modification. With help of these settings, an end user can
select and edit report variations at stage 140, as well as save them for future
use. Therefore, the user only has to edit a minimum set of settings, which simp
lifies the report generation. At report generation stage 160 the user settings 1
30 are combined with the full data structuring schema settings 110, and the repo
rt is generated according to the combined settings. Therefore, the method being
described includes modification of data structuring settings for creation of a s
pecific report template.

An end user has the option to modify the report settings directly from the resul
ting report. For example, a user can click a cell, and then select "filter"™ or "
group' from a pop-up menu. This changes the report settings so that the report i
s Filtered or grouped by the selected field.

An end user selects the report variation that they find most useful, and they ca
n also customize the settings and obtain a different report based on the same da
ta structuring schema where data is represented according to the user settings.

Therefore, a single structuring schema can be used for creating multiple reports
. The data structuring settings that define the final result. In some implementa
tion variations of this invention the end user does not have to specify where ex
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actly fields are displayed in the report sheet (both for viewing on the screen a
nd for printing). The user simply specifics that the field should be included in
the report, and the field will be positioned on the report sheet according to t
he optimal positioning scheme that is predefined by the developer.

There is an option to use subordinate fields of reference fields iIn report setti
ngs.

For example, if a report includes an "ltem” field, a user can add the "Item.ID"
field to the list of fields displayed in the report. This leads to automatic mod
ification of the data set query and displaying the "ID" field at the required po
sition. The user can also add a filter by the "Item.ID" field, this leads to aut
omatic addition of the corresponding condition to the data set query text, and t
he user obtains filtered data.

Therefore, the method of automated report generation described in this invention
enriches the set of available technological tools with fast and multi-purpose r
eport generation, with customization options and increased usability of customiz
ation settings available to end users, and therefore is free of disadvantages of
known solutions.

The report generation examples described in this document do not cover all varie
ty of options provided by the invention, which is defined by the formula describ
ed below. An expert in this area can figure out that other implementation variat
ions of this invention, which comply with the invention idea and scope, are poss
ible.

gooooao

Claims

1. Automated report generation method, which includes the following stages:

- creating a data structuring schema for report generation with customizable que

ry text, data sets, data links, available report fields, and data retrieval para

meters, and then saving it to a storage;

- specifying default data structuring settings;

- generating a report template according to the created data structuring schema

and specified data structuring settings;

- generating a report based on the template.

2. The method in accordance with claim 1 , wherein above data is obtained from s

cript objects.

3. The method in accordance with claim 1, wherein the data structuring schema in
a data set query describes a report template that is modified at execution time
according to the fields and filters specified in the report settings.

4. The method in accordance with claim 1 , wherein the data structuring schema d

escribes query fragments that can be modified.

5. The method in accordance with claim 1, wherein the data description contains

a union of data from multiple data sets.

6. The method in accordance with claim 1 , wherein hierarchical links between da

ta sets arc described.

7. The method in accordance with claim 1, wherein of nested structuring schemes

are described.
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8. The method in accordance with claim 1, wherein of structuring settings arc mo
dified in order to generate a template for a specific report.

9. The method in accordance with claim 1, wherein the customization of the struc
turing scheme includes displaying specific field in the report.

10. The method in accordance with claim 1 , wherein a subset of report settings

is available for customization by end users.

11. The method in accordance with claim 1 , wherein variations of structuring sc
hema settings of a report template arc saved.

12. The method in accordance with claim 1 , wherein subordinate fields of refere
nce fields are used.

13. The method in accordance with claim 1 , wherein settings arc modified direct
ly from the resulting report.

14. The method in accordance with claim 4, wherein data set query templates arc

described in the query language with specific syntax units marking query parts t
hat can be modified.
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