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=4 Outline OPEN

* Rules Based Patent Data Processing in EPO
 Moving Rules Management from IT to Business
 Handling Rules for 80 Countries

e Using Machine Learning for Rules Generation

« EPO Rules Repository: Test and Production

Environments
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=4 The European Patent Office: Some Facts and Figures m

o approximately 35 member states
e In 2006:
— 200,008 patent applications
— 170,000 patent searches
 numbers are still growing
e 6500 staff
 60% patent examiners
1100 administrative support staff
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The Business Domain of Patent Data Processing m

Quality Profiling,
Area for Business Rules Workflows
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Stddize Validate facts

T

80 Countrles Manage & Monitor

Product Delivery

- s



Qe - O - %) [ (| O sewa
Address I http://www.espacenet.com

CQuick Search
Advanced Search

Mumber Search

Last result IE;
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Classification Search

Get assistance ©

Quick Help

» What does each database
contain?

» How many terms can |
enter per field?

» Can | search with a
combination of words?

» Can | use truncation or
wildcards?

» What are publication,
application, priority and
MPL reference numbers?

» How do | enter publication,
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Select patent database: |Worldwide

2. Search terms

Enter keywords in English

Keyword(s) in title: ||

plastic and bicycle

Keyword(s) in title or I
abstract:

hair

Publication number: |

WO03075629

Application number: |

DE19971031696

Priority number: I

W0O19950515925

Publication date: I

yyyymmdd

Applicant(s): |

Institut Pasteur

Inventor(s): I

Smith
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Advanced Search

MNumber Search

Last Results Iis?
Iy patents list n

Classification Search

et assistance

Quick Help

¥ Wby are some tabs
deactivated for certain
documents"?

B Wby does a list of documents
weith the heading "Alsa
publizshed as" sometimes
appear, and what are these
documentsT

¥ What does A1, A2 A5 and B
stand for after an EP
publication number inthe "Alzo
published as" list?

¥ What is & cited document?

¥ What are citing documents?

¥ Wbt information sl | find if |
click on the link "igwr
dacument in the European
Register"?

Wby oo | sometimes find the
abstract of & corresponding
document?

¥ Why izn't the abstract
availakle for HP documerts?

¥ \What is & mosaic?

components
I Description Claims hosaics CrginEl
data document

Cellular phone equipped with a function of measuring gaseous

IMNEADOC legal
Status

Publication number: EP 046910
2000-10-25

Publication date:

Inventor: ITO YUSUKE (JP ) KOEZUMI KUNIYOSHT (IR,
KEMNMOCH| HIROKI (JF]
Applicant: TAMNITA SEISAKUSHO KKK [JF)

Classification:
- international: GOTNIZ 97 HOAMT1/02;: HOLM 12T, HOIN 17285,
GO1N33/483; HOAM1/02; HOAM1£21; HOAM /T2,
(IPC1-7 ) GO1M33/487

- European:
Application number: EPZ0000108669 20000420

JE19290115600 19990423, JF19990148405
19990528

Priority number{s):

Yiew INPADOC patent family
Yiews list of citing documents
VYiews document in the European Register O+

GOTMN33/M487, GOIMN33M87A; HOAM /024, HOLM YF21

Also published as:

Tl UsSBs53182 (B1)
T EP1046910 (A3)
Tl EP1046310 (B1)
=
=

DEGODZ1016T (T2)
CMN1136720C ()

JPS0253241
LIS4823803
EFP0E85591
WID93 12604
JP5322816
maore ==

I | Y|

Report a data error here

Abstract of EP1046910

Disclosed is an improved exhalation gaseous

component gauge including, in a palm-sized

casing having exhalation taking-in and taking-out

slots made on its front and rear sides

respectively, at least an electric power supply, a

CPU connected to the power supply wia an

associated switch, a semiconductor gas sensor 5
connected to the CPU and a display device fixed )/

FIG.1

6
§
DISPLAY
9
5
CPU

the CPLU. The semiconductor gas sensaor is so
placed as to permit the breath out of one's mouth
to flowe over the semiconductor gas sensor on the
way from the exhalation taking-in slot to the

to the front side of the casing, and connected to
lPOWER
SUPPLY

10

HOF

patent
family

citations
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HANDBOOK ON INDUSTRIAL PROPERTY INFORMATION AND DOCUMENTATION

STANDARD ST.6

RECOMMENDATION FOR THE NUMBERING OF PUBLISHED PATENT DOCUMENTS

Rewision adopfed by the SCIT Standards and Documentation Worling Group
at its second session on December 6, 2002

Examples of presentation of publication numbers according to this recommendation:

2001-12345 2001112345
20011234567 2001/1,234,567 2001/M1.234 567 200171 234 567
1234567890 1,234 567 850 1.234 567 .890 1234 567 590

(¢}

@
@2'3!]3.‘ 123456 for a patent for invention O
2002003123456 for a utility model publication
2072003123456 for a design patent, etc.

Business
Rules
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s« Patent Standards and Business Rules m

e 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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=4 Samples of Reality: Facing Bad Data Quality

DE data

10 2004 012 935.5
102005028814.6
43 44 042.8
PCT/DE00/03936
29909715 U

JP data
2002-109652
10-278397
4-347239

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

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

@

Business
Rules
+

Noise
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Patent Processing Flow (“Good Old Way”)

Patent Publication
Data from >80 countries

l

1.Different file formats:
« XML

* many others
2.Different number standards

Business
Rules
Are
Everywhere

rejects

Y

o manual
corr.

-

PC environment:

Pre-processing
-Rexx and Perl

/Mainframe:

« COBOL programs
* 120 country programs
 standardisation modules

\_

<




&% Before BR: “Good Old Way” Summary m

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

* Finding the Architecture that fits:

* Wide range of choices:
e Service Oriented Architecture
e 0OSGI
e Other
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=4 Introducing Business Rules: a Paradigm Shift m

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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Eurapiisches
Patentamt

=4 Rules and Processes Models Created, but... !

Office européen
des brevets A

Classification of
BUSINESS PROCESS supports, uses, . BUSINESS VISION collection
MODEL requires motivates, MODEL
requires Validation rules —
Validate
Export information’
Normalise Clean/Standardise Add to patent from patent
Receive data delivered data [] validate Data Structuring of data || Validate collection collection to
customer
triggers, controls,
% refers to supports
BUSINESS RULE MODEL
Business rules
triggers, controls, - N
99 N Patent data
refers to
\/ Standardisation
DACUPD tules / cleanup
DACUPD
good rules
G=J corrected
4
Manual checks PBU Loading
) & correcti
CONCEPTS defines terms corectons
MODEL of oacurD
DACUPD ot
corr corrected
3
Please note: Even when data are Manual checks
|| loaded in DocDB (i no refect) we & corrections content)
ENTERPRISE RAW file DFO " ot ! ]
O T st can ot b sure nat th dtas |
(refer to diagram 1) ~ /
REJEéTS
@ Citation data
Source
Manual checks REFI
& conectons comecied REFiloading
AUl it part of
ule Efficiency .
1 Activity/ ACTIVITY
— Activity Enabler ENABLER
is from relationship
Rule Impact
ACTIVITY i
Business Description BUSINESS RULE urrent Status l e lationshin attribute
is from' is to
@ has
¢ triggers Activity/ NFORMATION
OBJECT
(Semi)Formal
Description
has

rformation Object
attribute

Following the BR methodology,
Paper Rules and Process Models were created but...
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Business Rules Approach | m

Archived Patent
Data
per Country
per Year

]

\/——

O

Business
Analyst

]

~

Country

Specific
Rule

Books

7

:>:>

Approach:

* Business Analyst analyzes archive patent
data country-by-country year-by-year

e Objective: create Country Rule Books
* Developers implement the rules

Software
Developer

Results:

/\ e Externalized business logic
v  |IT change advantages

BUT:
* Rule Books take too long
o It's still “good old way”:

\/ business defines ->
developer implements

BRMS
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Approach I: A Fundamental Detail m

* In fact still based on coding
— the same string manipulations from Cobol
were transferred to little macros

\
@ US12/012345
2006/12/05
12/012345

2006/12/05 > consecutive
substring steps
12345 J 5P

2006/12/05

1234506
2006/12/05 W,

b target ou>
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i Switching to Open Rules with Excel m

 We learned:
— Not all products that claim to be BR are really BR
— BR approach requires a real Rules Engine
— ...and areal 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

e 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 m

2002-11-14 AT
GM 774/2002

. T s |

A 4

Parse
Semantic Elements . |GM 774 2002

Reqular Expressions

. Target Year Sequence Kin.qude Elxtra?

B us i ness Ru Ies Kind Code | Oper MM | DD YEAR] N, <h;:[=E‘.N] Ind[r(‘.g:inn Indl{:"?ltmn Target Format

for Formatting i < 200N 1] / 6 X [EIISN]

I > | 1836 1] / & X [E][SN]
U = [2000] IN1] Yy / 3 U [SNJ[YEAR][KCI]

""'"""""""'""""""""""'7"'7'\1 """" Jo s

v : \\ N D
: [ \Vj
Target . AN
data ! AT 77402 U
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Business
Rules

Semantic
Content

Noise + Intelligent
Meaning Filter
Regular

Expressions

IF
THEN

ELSE
OR
AND

>=
EQUALS

E

Extract

OouT

A 4

T

Transform

Powerful Data Quality Platform

A 4

Load
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% The Real Business Rules Approach m

US 1997
] DE 2001

Archived Patent
Documents
per Country

per Year

Business

' _f"h Analyst

Lo

“Rules in Mind”
of Business Analysts
that drive the
Creation of Rule
Books

e

Software
Developer

Problem to be solved:

from products of thought to
defining a structure that defines

the way of thinking of business
analysts.

New Results:
e Business Analysts create

and execute Business
\/ Rules and Test Cases

BRMS « Use Friendly Excel

& '-_-1|f;' - Formats
;ﬁfi“ A « Developers help to create

\_/ Rule Templates but never

write Business Rules
themselves
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Our Present BR Implementation Scheme

l —__Us 1997
| DE 2001

Archived Patent
Documents
per Country

per Year

\_ﬂ/-

Business
Analyst

Software
Developer

BRMS

Business Rules
-_1 EY

template
change requests

project time
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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

Rules String ParsePatentDocument{StandardizationEngine eng)

C1 C2 R C3 C4 Al
eng.isDocumentTyp | value compare( g.checkPattern(pa eng.applyPattern(pattern, message, status);
e{doctype) eng.doc().date ye |ttexn) return stapds;
ar)
. r CompareTolnt : -
Sl Lo value SNQ pattemn ﬁtrmg pattem String status | String message
IF AND Docld Etc:hes Rei?r?fe 4 THEN AND AND
Document Type Year Pattdxn Conditién Apply Pattern Set Status | Produce Error

Business Object Model
Used with Java Snippets




@ What Business Analysts Do @

e Create Business Rules for different countries

e Concrete Country Rules Extend the same generic Rule
Templates

AND
IF AND THEN
Document Type Year Lrs il inres - Apply Pattern L sl
Pattern / Condition Set Status Produce Error
FRI PRIO pattesfi ] FRIO pattern
Rules US5_ParsePatentDocument extends ParsePatentDocument
IF AND AND AND THEN
Document Type Year Docld Matches Pattern RESE.P’.'Ed Apply Pattern AND AND
Condition Set Status Produce Error
FLUB PUB pattern PLUB pattern
FLUB PUB pattern? PUB patternd
FLUB pattern3 pattern3
FLUB patternd patternd
cIT patterns patterns
CIT pattern pattern SUCCESS
cIT pattern? patternd
CIT patternd pattern3
CIT patternd patternd
APP patternt patternt
PRI pattern’ pattern?
MOME ERRORS | ERROR: Mo patterns found

23/35



What Business Analysts Do (2)

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

 EXxecute Tests and Maintain Business Rules

Data PatentApplication applications

1D Country Code Year Month Day Kind Code | Document Number Expected Target ID
APP1 Us 2002 12 24 A 11123457
10 Country Code Year Month Day Kind Code Document Number Expected Target ID
FUE1 Us 200 A 30 A 00513662
| | PUBZ Bi=) Data PatentCitation citations1

PUB3 KR id countryCode date year date maonth date day | kindCode rawld

PUB4 KR ID Country Code Year Month Day Kind Code | Raw Document Number

PUBS KR Cit1 Us 2006 ) 30 D0513662
Cit2 Us 2004 11 12 A 00513670

Data PatentPrionity priorities

id countryCode date year date.month date.day | kindCode | legalStatus rawld expectedTargetld
1D Country Code Year Month Day Kind Code | Legal Status | Document Number Expected Target ID
FR1 KR 2004 01 17 A PCT2004123456 20040123456
FR2 KR 1993 10 16 A Cont A |KR 1993/26632 52 3
PR3 KR 2005 01 07 A Cont A-2004-12345 201
FE4 KE 2004 10 16 A P.10-2004-2619567 201 7
FEA KE 19885 01 04 F 10-1987-576.2 BBATHZ
FRG KR 1992 03 19 F 10 1992 7745544 3
FRET KR 2004 0z 28 F Cont 107200516604 200500186604
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Using Country Specific Patterns

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

o Allrules are created based on the same templates

Rule Name defines

ountry (the first prefix)

—/ Target Standard (the second prefix)
Rules US_DOCDB_Generate TargetldAppPr extends Generate I'argetid
T LY Sequence KindCode Extra
Kind Code | Oper | YYYY|MM|DD a’QEARE” Number [SN] | Indication |Indication | Target Format
[YEAR] (7. <7, <=7) [KCI] [E]
A 2000 0] o 5 [YEAR]SN]
A = J20001] 0] 0 YY 7 [YEAR][SN]
B = [1994] 0] 0 CCYY 5 [YEAR][SN]
F 1994 [ 0 | 0© YY 7 [YEAR][SN]
F = [1904] 0] 0 5 DES [E][SN]
NONE
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Rules KR_CreatePatterns extends CreatePatterns

Year Sequence Kind Code |Protection
Pattern Name Regular Expression Number Indication Type
Group
Group Group Group
PRIO pattern1 ([A-Za-z){0.2})W20dd) W 2( 1912002} )W (d 3 4 -1 1
PRIO pattern2 [A-Za-z]{0 21W?2() d\ d]“? W“?{’19|2[] {21 WL d+j| W2(1\D7?)'\d) 2 3 -1 -1
PRIO pattern3 [A-Za-z]{0 2VW(19\d\d[20did) W {(\d+\W2d{0 2}) 1 2 -1 -1
PRI patternd [A-Za-zJ{0 2PW2(0d\d) W2 191200d{2}) W (id+ ) W2 (\D?|\d) 2 3 -1 -1
PRI patterns (PCT)(\cdH4N(\d{B}) 2 3 -1 1
CIT pattern1 (\d+)W{19d\d|20'd\d) 2 1 -1 -1
NOMNE X -1 -1 -1 -1

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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e4 Example Using Data Mining for Rules Generation 1 m

Archived Data in Target
Raw Source Data Format
US 10/345,231 34523103

\ Algorithms 4/

l L Clean

i Semantic
Raw :> Intelligent

Filter Elements

(US)\s(\d\d)/(\d{3},?\d{3})
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Using Data Mining for Rules Generation 2

patent

data of standardisation

old process

BRMS

Business Rules

convert tO
rules

profiling

FR Application Formats

=
=
o

Format Period

#apps

yn[5] | 1969 - 2007

914494

n[3..71D | 0000

1011282

n4.6] |1956 - 1968

321147

on[6] | 2003 - 2003

796

n[4..6]D | 1908 - 19357

399

better than

non-synchronous
documentation

n[3..5]D | 0000

32763

307

]

]
n[1..3]D | 0000
n[2..4]D | 0000

6675

wn[5] |1978 - 2003

37082

sl mOolx|B|2|>

ccyynl[6] | 2004 - 2007

13194
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24 Target DB Profiles into Rules

DataBase Profiling result

kind | format |from - until| #occur
M | ni2.4)D | 0000 B6T5
W |yis) [ 1978 - 2003 37082
(W) |€eygris]) 2004 - 2007 | 13194

Rules US_DOCDB_GenerateTargetidPubCit extends GenerateTargetld

Target "\ Sequence |KindCode
Kind Code Oper MM | DD | Year mber [SN] |Indication| Target Format
[YEAR] , <7, <= [KCI]
| 11 < 2doo] 1] 1 \ 6 [E][SM]
\ 11 = 1886 1| 1 \ 6 [E][SN]
\ U > 1| 1 VY | 3 G0 [SH][YEAR][KCI]
\{ W\ < 2004\ 1] 1 Yy YA~ [YEAR][SN]
w == \ 2004} 1| 1 | coyy (\E/) [YEAR][SN]




Preparing OpenRules Excel Data Automatically m

Structured
Target DB Test cases S :
. ocuments
Profiles from DB
| massive test data
scripts+Scriptom + additional info
library
Data PatentPriority priorities

countryCode |date.year date.maonth date.day kindCode |legalStatus  |rawld expectedTargetld
Country Code|Year Month Day Kind Code |Legal Status [Document Number |Expected Target 1D | %
s 2000 11 22 A 721516 72151600 11.55
s 2004 09 01 P GOG0G281 BOG28104 7.49
s 2003 02 28 P G0/451,064 45106403 6.05
s 2001 11 21 w PCTIUS01/44186  |0144186 5.88
s 2002 02 05 P 2002 355405 35540502 5.32
s 1990 04 27 A 515858 51585890 523
s 2001 01 05 A 087545593 75459301 4,60
s 2000 12 01 P 250621 F 25062100 3.30
s 1998 11 17 A [8/183, 491 19349198 3.05
s 2004 09 15 A 109415594 94159404 2.81
s 1996 01 29 A 08/593.265 59326596 278
s 2003 02 26 A 10/375.839 375830803 2.60
s 1995 01 09 w USa500305 9500305 2.30
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% A Rules Repository for Test and Production

Production Environment

Test Environment BRMS
» change a rule AT N
Business Rules
+ \—/
auto-validation 2
expected
results

<o
yes

update rules

Document . . .
re g ression test Date Country | Kind LMI Protection Se.lf Raw ID Expected | Target |Rule Engine
(dd'mmiyyy) Code | Code Type Claim ID 1D Comments
report o
30/5/2006 US 51 DESIGN DO0521711 | D521711 | D521711 |SUCCESS
24/12/2002 Us F DESIGN Yes |29173103 | 17310302 (17310302 |SUCCESS
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Travelling along with a Patent Document ... m

...through the Business Rules

Batch of FTP An ]
. y
PatentUnits > Unzip | [Format T Map i)/llz)jgg;[
Split 7 e
Common

data elements
PROD exposed to rules XML

environment

N cleanse
Business Rules :
v j validate
= 1 stddize
<: format
out

v
TEST ‘K
environment . i L
Improve
rules _ < > ”
rejects db update
0-5% logic
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4 Challenges m

* 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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el SUUMMary m

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
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END

Questions?
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