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• Rules Based Patent Data Processing in EPO

• Moving Rules Management from IT to Business

• Handling Rules for 80 Countries

• Using Machine Learning for Rules Generation

• EPO Rules Repository: Test and Production 

Environments

Outline
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The European Patent Office:  Some Facts and Figures  

• approximately 35 member states
• in 2006:

– 200,008 patent applications 
– 170,000 patent searches 

• numbers are still growing
• 6500 staff
• 60% patent examiners
• 1100 administrative support staff
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ValidateStddize
Connect

facts

Manage  & Monitor

Quality Profiling, 
Workflows

Receive/fetch

Product Delivery

80 Countries

The Business Domain of Patent Data Processing 

Area for Business Rules
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Business Rules  for Delivering  Patent Data to the Public
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patent
family

citations
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Standardization of Patent Number Formats

Business
Rules
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Patent Standards and Business Rules

• Patent Laws and the number system
– patent laws differ between countries
– subject to changes in time

• World Intellectual Property Organisation WIPO 
proposes standard ST.6 for Patent Number Formats 
– even if adopted, there is a back file of old format

• Not all National Patent Offices have implemented proposal 

• Differences in the references to Patent Numbers by
– Examiners world wide
– Patent agents
– National Patent Offices
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Samples of Reality: Facing Bad Data Quality

DE data
10 2004 012 935.5
102005028814.6
43 44 042.8
PCT/DE00/03936
299 09 715  U

US data
148,630
10/003,847 
09/239,652
96    756807
60171249
08127,853
&11055832
^09982553JP data

2002-109652
10-278397
4-347239
HEI.10-292853
106503/2002(PAT.)
P. HEI. 10-108768
>3-56489 +0 U

Business
Rules

+
Noise
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Patent Processing Flow (“Good Old Way”)

1.Different file formats:
• XML
• many others
2.Different number standards

Patent Publication
Data from >80 countries

PC environment:

Pre-processing
-Rexx and  Perl

Mainframe:
• COBOL programs

• 120 country programs
• standardisation modules

Patent Information
Resource

DocDB DB2

rejects

manual 
corr.

Business
Rules
Are 

Everywhere
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Before BR: “Good Old Way” Summary

• Business specifies → developers implement

• Cobol monolithic data flow process
– all logic in code spread through modules

• Accumulated solutions to different problems
– developers lost overview
– for business: difficult to change  

standards and formats 

• IT change lifecycle   days  - weeks 

• Documentation not always synchronous or 
available
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Looking for a New Rules-Based Approach

• Solutions promised by:
• Business Rules Approach 
• Business Process Management 
• ETL (Extract, Transform, Load) Products 

• Finding the Architecture that fits: 
• Wide range of choices:

• Service Oriented Architecture
• OSGi
• Other
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Introducing Business Rules: a Paradigm Shift

It takes time to understand:

• Where Business Rules fit

• What Business Rules in the context really are 

• How Business Rules relate to ETL and Data Quality: 
creating value from raw data

• Who's going to do it
– developers
– business users / analysts
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Rules and Processes Models Created, but...

Receive data Clean/Standardise 
Data Structuring of data Add to patent 

collection

Export information 
from patent 
collection to 

customer

Normalise 
delivered dataValidate Validate Validate

Business rules

Validate

Standardisation 
rules / cleanup 
rules

Validation rules

Process monitoring and logging rules

Quality monitoring and logging rules (data content)

User activity monitoring and logging rules

Classification of 
collection

Validate

Following the BR methodology, 
Paper Rules and Process Models were created but…
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Business Rules Approach  I

Archived Patent 
Data

per  Country 
per Year

Country 
Specific  

Rule
Books

Approach:
• Business Analyst analyzes archive patent 

data country-by-country year-by-year
• Objective: create Country Rule Books
• Developers implement the rules

Business
Analyst

Software
Developer

BRMS

Results:
• Externalized business logic 
• IT change advantages
BUT:
• Rule Books take too long
• It's still “good old way”:  

business defines ->    
developer implements
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Approach I: A Fundamental Detail

• In fact still based on coding
– the same string manipulations from Cobol

were transferred to little macros

US12/012345
2006/12/05

consecutive
substring steps

1234506
2006/12/05

12/012345
2006/12/05

12345
2006/12/05

raw in

target out
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Switching to Open Rules with Excel

• We learned: 
– Not all products that claim to be BR are really BR
– BR approach requires a real Rules Engine
– ... and a real BRMS(!)

• Evaluation of Open Source Rules Engines
– Orientation to Business Analysts
– Powerful Decision Tables

• Why Open Rules: 
– Fits the tabular logic of our Data Flows
– Good documentation and support: low learning curves
– Jump start consulting
– Business Analysts have no learning curve for Excel tables and can 

work independently on
• rules
• test cases

– Minimized developer input for creation of rules
– Fits Architecture
– Easily adapted to domain specifics
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Apply Rules to Patent Data: Example 

Parse 
Semantic Elements
Regular Expressions

RAW
data

Business Rules
for Formatting

Target
data

2002-11-14  AT
GM 774/2002

AT 77402 U

GM 774 2002
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Data Flow Platform and Business Rules

Noise + 
Meaning

Data

Semantic
Content

Intelligent
Filter

Business
Rules

IF 
THEN

ELSE
OR    

AND
<

>=
EQUALS

OUT

E T L

Powerful Data Quality Platform

Regular
Expressions

Extract Transform Load
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Archived Patent 
Documents
per  Country 

per Year

DE 2001
US 1997

Country 
Specific  

Rule
Books

Problem to be solved:
from products of thought to 
defining  a structure that defines 
the way of thinking of business 
analysts.

Business
Analyst

Software
Developer

BRMS

New Results:
• Business Analysts create 

and execute Business 
Rules and Test Cases

• Use Friendly Excel 
Formats

• Developers help to create  
Rule Templates but never 
write Business Rules 
themselves

“Rules in Mind”
of Business Analysts 

that drive the 
Creation of Rule 

Books

The Real Business Rules Approach
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Our Present BR Implementation Scheme

Archived Patent 
Documents
per  Country 

per Year

DE 2001
US 1997

Business
Analyst

Software
Developer

Business Rules

Rule Templates

BRMS project time

te
m

pl
at

e
ch

an
ge

 re
qu

es
ts
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What Developers Do

• Create a Business Object Model (XML, Java) to support EPO 
specific terms and facts

• Create Rule Templates using OpenRules Excel tables to 
support major types of country-independent Business Rules 

Business Object Model
Used with Java Snippets
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What Business Analysts Do

• Create Business Rules for different countries
• Concrete Country Rules Extend the same generic Rule 

Templates
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What Business Analysts Do (2)

• Created Rules Test Cases for different countries for different 
countries using simple Excel Tables with Expected Results

• Execute Tests and Maintain Business Rules
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Using Country Specific Patterns

• EPO applies country-specific rules for converting different 
patent  numbers to different target formats

• All rules are created based on the same templates
• Rule Name defines

– Country (the first prefix)
– Target Standard (the second prefix)
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Generating and Using Regular Expressions

To parse raw numbers we apply different Regular Expressions 
with data capturing groups

• Initially the Regular Expressions were created manually
• Then EPO applied different Machine Learning (ML) techniques 

that generate regular expressions after analyzing multi-year 
patent data for different countries

• Such integration of  ML and BR technologies shows the real 
benefits
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Example Using Data Mining for Rules Generation 1

Archived 
Raw Source Data

Data in Target
Format

Algorithms

US 10/345,231 34523103

Regular Expressions
Data Parsers

(US)\s(\d\d)/(\d{3},?\d{3})

New 
Raw
Data

Intelligent
Filter

Clean
Semantic
Elements
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Business Rules

Using Data Mining for Rules Generation 2

DocDB

Rule Templates

BRMS

patent
data

profiling

convert to
rules

old process
of standardisation

better than
non-synchronous 

documentation
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Target DB Profiles into Rules

DataBase Profiling result

kind format from - until #occur
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Preparing OpenRules Excel Data Automatically

scripts+Scriptom
library

Target DB
Profiles

Test cases
from  DB

massive test data
+ additional info

Structured
Documents
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Test Environment
Production Environment

A Rules Repository for Test and Production

Business Rules

Rule Templates

BRMS

change a rule

auto-validation
expected
results

OK?no

update rules

yes

regression test
report
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Batch of
PatentUnits

Travelling along with a Patent Document ...

FTP
Unzip
Split

validate

Map

Common
XML

stddize
format

cleanse

out

DocDB
improve

rules
db update

logic

Any
Format

Object
Model

data elements
exposed to rules

Business Rules

rejects
0-5%

TEST
environment

PROD
environment

...through the Business Rules
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Challenges

• New Roles and Responsibilities in Rule Management

• Management of a Rule Repository for >100 data flows 

• Change in culture and mindset for users and
developers

• Changing Business Rules dynamically in production: 
Surrounding the flexibility with security measures
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The new Business Rules based Data Flow Platform:  

• Improved Data Quality with BR:
• Improved data cleansing
• Consistent data validations
• Central service for data formats and standards
• More self-adapting

• Tabular logic of OpenRules fits Patent Data   
processing  logic

• Data Mining + OpenRules great 
support for Business Analysts

• Patent Number Format changes can be readily  
introduced

• Additional rule types can be added
• New country bibliographic data easy to add

Summary
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END

Questions?
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