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Matrixware and the Database of Ideas

 Founded 2005 in Vienna
« 80 Employees
+ >15 Academic Partners Worldwide
* 5 Product Lines:
— Alexandria Repository
— Leonardo Framework & Workbench
— Machine Translation
— Semantic Supercomputing
— Professional Services
* Targeting: global industry top1000, Government, IPR Service Providers
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Current ,,Consumer“ IR Methods

 Simplicity >Google - like Interface

« Hide the Data away from the user - ,why* for a hit is not important as
long as the hit is good

* Recallis notrelevant 2> Only Top ranks are of interest

« Dynamic precision > Always find something

* Hurry! > Always respond within a second

e All the users want the same - not much about the user is known - An
average user is assumed
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Needs of Professional IR

« [Efficiency over Simplicity

« Transparencyon Methods and Data

« High Recall, every thing that counts count
« High Precision, Time is Money...
 Quality over Speed

« EveryUser is special



[V )ABIAWARE

There is no single IR formula for every case

- FEEDBACK
« PIPELINES
« COMPOUND ALGORITHMS

« dependingon the problem
to solve:

Boolean Retrieval (Yes we do need it!)
Probabilistic Retrieval

Language Modeling

Term Extraction

Entity Extraction

Classification

Clustering

Dimensionality Reduction

Summarization

Translation
ETC-




rV MATRIXWARE

INFORMATION SERVICES

“OUR FIRST TASK
IS THE SEPARATION OF THE DATA ISSUE
FROM THE APPLICATION ISSUE*



[ PRARIAWARE

ALEXANDRIA - PRODUCT OVERVIEW
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Patent repository
* Goal: high quality SciTec, Business and Intellectual

Property documentation archive

Matrixware & Fairview Research

» Acquiring, analyzing, normalizing, integrating,
processing, loading and exporting of patent data

* Advanced Quality Assurance tools

* Provide data access for Leonardo Connector
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THE ALEXANDRIA DATA FACTORY

Data Feed
Level 1 Level 2
|
@ Auto-Dow nload : 8
Data Sources soL : %
@ Charset Conv ersion/Unpacking —>s XML g FS Archive : =
Normalized I Z
EPO —> @ I
@ XML Normalization e e ==
USPTO —¥| ry @
@ Inv entory

iIXML (internal) —— Index Index

RSC —
ANNOTATION — Inventory I @ \ j




MATRIXWARE

INFORMATION SERVICES

THE ALEXANDRIA ARCHITECTURE

Alexandria Level 2
Replicas

HTTPD |
FTP | e
Alexandria Level 1 ' e
Data Factory FILE SYSTEM | <
WebServices |

Alexandria Level 2 Fabire: Senviess |

Repository
Lucene Indices |

User
(v0.1, v1.0, ...)

Lemur/INDRI Indices |
(v0.1, v1.0, ...) |

Concept Indices
(v0.1, v1.0, ...) |

Terrier Indices
(v0.1, v1.0, ...) |
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Introduction to Alexandria: Consolidation and Quality

B Data Preparation
> from raw data into a single XML format and harmonised field names
> corrections (OCR)

B Standardise and normalise representation of data
Advanced QA
Gaps analysis in coverage and field content:
missing patent number, country codes missing in citations or incorrect,
missing IPCs, misclassification, missing inventor or assignee names

Number standardisation, assignee standardisation
B Revision History
All info captured and stored allowing on-demand revision history and tracking of

changes for classification, re-assignments, legal status etc

B DOCDB merged with fulltext and national bib data and revision history
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Introduction to Alexandria: Cultivating the Corpus

B Ongoing data enrichment through results of various NLP approaches
> capture and store data, metadata, semantic annotations, tags...
> ontologies, thesauri, linguistic corpora
B Represent the data in more “intelligent” ways and increase retrievability

with state of the art IR methods
B Keep the soil fertile for ongoing enrichment - Accessability
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ALEXANDRIA - USER INTERFACE CONCEPTS

_(ol x|
el Alexanchia-ArchivelEPL0000010047) 1 11EP-000471 -2kl ¥ 49| | [Live sean (2] Windows Picture and Fax Yiewer _ 1ol x|
U @i aeompgnineean.. || B v B - o - hrae = ook - 7 Fls Edt Vew Favories Tooks Help
= = = = 5
- <patent-document statu: ew" [ang="EN" uci P-0004711-A2" country="EP" doc- @ Back * \_) - ‘ﬁ 7 | Search Folders | v |iﬁj Ordnersynchronisierung
number="0004711" kind="A2" date="19701017" date-produced="20080616"> = =
- <bibliographic-data Address [ {iidclAlexanchia-Archive| EP\D00000\001471 1 =
- <publication-reference fvid="17996973" ucid="EP-0004711-A2"> i i i i e i
" zdocument-id format="apo’> Folders x | Name = Size | Type Date Modifie:
<country >EP</country > o 2 EP-0004711-A2.xml 8KB ¥MLDocument  16.06.2008 18:41
<doc-number=0004711 </doc-number B aexandria-archive 2]
<kind>A2</kind> el =
Zdate>1§7i1ﬂl7<ndate> B () ooooo
</document-id> -
Pblicaton re Rrercas: SR =1
- <application-reference ucid="EP-79300357-A"> B
- zdocument-id format="epo"> [l
<country >EP </Country > =
<doc-number>79300357</doc-numbers B
<kind>A</kind> Do
<date>19790308</date > o4
.<,-nu‘mr:ent-ujf> S
</application-reference>
S eI #2006
- <priority- claim ucid="GB-1312578"> o7
- edocument-id format="epa"> o8
<country >GB</country> ~
<doc-number>1312578 </doc-number> Do
<date>19780404</datz> 10
«/document-id> Gn
<,-‘pum;ty"da\m> GB-1312578-A" =212
- <priority-claim ucid="GB- A" .
- zdacument-id format="enn"= =] HD13
Dore [ [ [ [ [S3tiocalintranet o - ") 14
B = F =
Al | _l_l Propertie ? | X|
1 objects 7,77 KB |8 Local intranet v
ldc',Alexandria-Archive P} 00000012 1193,01EP-0219301-B2.4m - Windows Internet Explore: = [=183]
(! 5 \\ld:\A\exandr\e-Ar:hwe\EF\UUUUUU\Zl\BS\UI\EP-UZIESUI-BZ.mej #1| % |Lwe Search R -,
W @ hive|EP 119, lul\r_F-UZlu.l | i~  Page + [ Tocks » 7 J | EP
</ ’t INEE Al Fie Edt vew Favortes Took Help | &
</parties: —
</bibliographic-dataz eaack -0 -2 ‘))SEqv[h |{ Folders |v ) ordrersynchronisierung ; i
- <description lang=EN"> ) o : [ — — 8- Type: File Folder
<p num="0001">This invention relates to metal surface finishing and particularly to =
an improved apparatus and method for microfinishing metal surfaces using i . " i I Lacation: ldctalexandria-ar chive
coated abrasive tape materials.</p> nl ol Ficture Tasks S, ; Il'll' ll' LR A
<p nUM="0002">Numerous types of machinery components must have finely 1 Vew s s show - . .
controlled surface finishes in order to perform satisfactorily. For example, surface @ Crdsepints o Size: 32,4 @B (34,853.355.374 bytes)
finish control, also referred to as microfinishing, is particularly significant in ~———
relation to the manufacturing of journal bearing and cam surfaces such as are a 0 o 0 o o ; i ; ;
found in internal jon engine crar . and power Size o disk: 33,0 GB (35,450,152.960 bytes)
transmission shafts and other finished surface. For journal type bearings, very File and Folder Tasks £ —_— —— » = — .
accurately formed surfaces are needed to provide the desired bearing effect pe——— | i 1.164.520 Files, 1.074,103 Folders
which results when lubricant is forced between the journal and the associated i " 5
bearing. Improperly finished bearing surfaces may lead to premature bearing L] P e 3 7
failure and can limit the load carrying capacity of the bearing. </p> 5 Shore tis oer I = o
<p Hum:”[Iﬂ[ls"l>Currently, thera: isa de.mand for higher control of journal bearing p - - - - Created: ‘Montag, 16, Juri 2008, 15:07:49
surfaces by internal engine . ers as the result of; greater a
durability requirements necessary to offer improved product warranties, the Other Places %
higher operating speeds at which engines (particularly in automobiles) are now ry— === — e e e
required to sustain, and the greater bearing loads imposed through increased 5]y peres | i Akkributes: IF Read—only
efficiency of engine structures.</p=> ) 3
<p NUM="0004">In addition to bearing structures, surface finish control must be B v Coner il r Hidd
provided for engine cylinder walls in order to provide the desired oil and gas seal 3 1y Netriork Places | 1 Besg Igden
with the piston rings. Numerous other types of machine components also require 11 12 i7a 12h 120 i
controlled surface finishes, particularly along areas of sliding contact between Details 3 I~ archive
parts.</p> ~
<p num="0005"=>Microfinishing has primarily been accomplished according to the . 3
prior art using several different types of machining techniques. In stone wl
microfinishing, a stationary honing stone is brought against the desired surface. =
Bone [ [ [ | [Sdiocalintranet [Hio0% - 3 B
70 objects [0bytes | 4ty Computer 7 Ok Cancel Apply,
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IRLANDSCAPE AND CURRENT PROJECTS

LEONARDO

Information ~ Data
- Extraction Quality

Machine
Translation

Findability

Patent .
- guage
Linguistics Data Modelling

| Semantic Probabilistic I LEONARDO Application Layer
Super- Retrieval
eompuling BN HARDWARE Altix, FPGA

Ontologies

e ALEXANDRIA Patent Data Repository

Altix, FPGA Scientific Projects

Application Laye"



MATRIXWARE

INFORMATION SERVICES

The Information Retrieval Facility - IRF

Datei Bearbeiten Ansicht Chronik Lesezeichen Extras Hilfe

@ o € X & (O ntpyrwwwirfaciliy.org/

Meistbesuchte Seiten # Erste Schritte & Alcuelle Nachrichten

Log in

INFORMATION RETRIEVAL FACILITY

The IRF IRF Symposium CLEF-IP09 News Events Jobs

The Science and Industry Platform for a Sustainable Innovation

Cycle

The Information Retrieval Facility
is located at the Palais Eschenbach in Vienna

The Information Retrieval Facility (IRF) is an open IR science institution, managed by leading
international experts in the field who ensure the highest quality in the research supported.

IRF is 3 non-profit research institute providing services to IR science in the form of a reference
laboratory. Committed to Open Science concepts, the IRF ensures ongoing publication of recent
scientific results and newly developed methods. Such transparency ensures objective evaluation and
comparability of results and consequently diversity and sustainability of their further development.

Like no other facility in the world, the IRF provides a powerful supercomputing infrastructure that is
exclusively concerned with semantic processing of text. It has at its heart a huge collection of
documents representing the global archive of ideas and inventions in an environment, which allows
large-scale scientific experiments on ways to manage and retrieve this knowledge.

This enormous collection of real data allows IR researchers from all over the world to experiment for the
first time on a realistic data corpus. The quality of search results is reviewed and evaluated in many
fields but especially those specialising in patent search.
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THE IRF SYMPOSIUM 2007

IRFS&2!

Information Retrieval Facility

SYMPOSIUM

For the first time, IR-scientists and |P-professionals
were engaged in a dedicated dialogue with a focus
on improving productivity in their established
workflows by applying computational models.
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THE INNOVATION CYCLE

B The IP professionals, who need technological support in reducing their
work load and in raising the overall level of quality to ensure
competitiveness.

B The information scientists, who can continuously provide conceptual
solutions to IP pain-points and who need “real world cases” to push their
research limits higher.

B Matrixware, an essential component in the innovation cycle, acts as a
mediator and facilitator. Matrixware enables a fruitful and moderated

dialogue, guaranteeing maximum relevancy for both science and business.
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THE IR LANDSCAPE AND CURRENT PROJECTS

PROBABILISTIC RETRIEVAL
LOGRET

INFORMATION EXTRACTION
SAM-2

ACCESSABILITY IN IR
DOCUMENT FINDABILITY

CLASSIFICATION/CLUSTERING

TEST COLLECTIONS
NIST/CLEF

INFORMATION STORAGE
MONET DB/X100

LINGUISTICS
TM4IP

SEMANTIC SUPERCOMPUTING
FPGA

CONCEPT-BASED IR
DIRECTED CRAWL

DATA QUALITY
OCRQ

LANGUAGE MODELLING
PRIOR ART SEARCH

VISUALISATION
VISIPAT

TOOLKIT ADVANCES 1
TERRIER

TOOLKIT ADVANCES 2
LEMONA, LEMUR

MACHINE TRANSLATION
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THE IR LANDSCAPE AND CURRENT PROJECTS

HARMONISED AND ENRICHED PATENT DATA gaq

b} smwos |
s

DOCUMENT
DIRECTED CRAWL




ALEXANDRIA - Quality Assurance Tools

& Alexandria PATENTS Database QA
Help  Search

ﬁ| [T search Results [T Search [ TestPlans

N
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=101 |

1 Source XML 53 |

Sl

<?uml version="1.0" encoding="UTF-8"? =
<exch:exchange-document xmins:exch="htig
<exch:bibliographic-data =
<exch;publication-reference data-format="
<document-d lang="en"=
<country =EP < fcountry >
<doc-number =0700000 < /doc-number =
<hkind =A2 < kind =
<date »19960306 < /date »
< fdocument-id =
< fexch:publication-reference =
<exch:publication—reference data-format="
<document-d lang="en"=
<doc-number =EPO700000 < /doc-number
< fdocument-id=
< fexch:publication-reference »
<exnch:dassification-pc=
<edition=6< fedition =
<main-dassification= 6G 06F 12/02 A<f
< fexch:dassification-ipc=
zexchidassifications-ipcr =
<dassification-por sequence="1">
<text>G06F 15/00 20060101CFI20
< fdassification-iper =
<dassification-pcr sequence="2"=
<text=G06F 15/00 20060101AFT20
= fdassification-ipor =
< dassification-pcr sequence="3"=
<text>G06F 9/44 2006010 1CLT20C
« fdassification-per =
<dassification-por sequence="4"=
<text>=GOGF 9/44 20060101ALT20C
< fdassification-ipor =
<dassification-pcr sequence="5"=
<text=G0EF 9/45 20060101C 1200
« jdassification-per =
<dassification-por sequence="6">
<text=G06F 9/45 200601014 1200
< fdassification-iper =

Azecifiratinndner camianes =T

[

[C] Search Results &3 | Previous Mext = — O
22 | | Publication ... | Publica... | Application ... | Fiing D... |

1 20 EPO700000A2 06 Mar... EPG5480098A 24 Jul... Check Sources

2 71... EPO700000A3 noDate  EP95480098A 24 Jul... Check Sources %
3 20... EPO700000AZ 02 Jan... EPO5480098A 24 Jul... Check Sources

4 20 EPO700000B1 04 Oct... EPG95480098A 24 Jul ... Check Sources

[l Sources Results 73 |

\[EP-0700000-A2

,.fau:ocl,.fPrlm. . .

14.1 EBD View
| 05 Mar ... 14.4 EPA Abstracts /patpoalPrim...  View
| 15 Mar ... 14.1 EBD /patpoolPrim...  View

- 06 Mar ...

] Extract ¥ML 23 =m

=?uml version="1.0" encoding="UTF «
zpatent-document status="new" lan
<hibliographic-data =
<publication-reference fvid="20:
<document-id format="epo">
<country >EP < fcountry >
<doc-number =0700000 < fdo
<kind=A2 < /kind =
<date»19960306 < /date >
<lang=EM < flang =
< fdocument-id =
< /publication-reference =
<application-reference ucid="EP-
<document-id format="epo™=
<country =EF < fcountry =
<doc-number =25430098 < /d
<kind =& < flind =
<date » 199507 24< /date »
<lang=EM < flang >
< fdocument-id =
< fapplication-reference =
<legal-status >
=zlegal-status-events =
<legal-event country="EF" ot
<attributes =
<attribute attr-group="4
<attribute attr-group="4
=attribute attr-group="4
<attribute attr-group="4
< fattributes =
= flegal-event=
<leqal-event country="EP" cx
<attributes >
<attribute attr-group="4
=attribute attr-group="4
<attriﬁ attr-group="4
= attri attr-group="4
< fattributes =
< flegal-event=

wlanzsl-swant crnmbre ="FO" ~
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ALEXANDRIA - ACCESS
1 - I

Alexandria data sets are/will be available as:

 Data Subsets —Collections of XML files selected from
the XML archive. These are created by individual
users.

« Data Extracts —XMLfiles prepared from the Level 1
database. These are available on demand.

« Data Feeds — XML files provided periodically by
subscription. These are available Q1 2009

* Alternative Formats —Data in a configuration other
than the normalised XML. These can be prepared on
demand.

20
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ALEXANDRIA - Timeline to full release

USPTO BF L1
EPFF L1 FPad BF L1
DE FF L1
WO, AT, BE, CH -
BF and FF L1 L
DE BF L1
USPTO FF L1 P‘“‘JLﬁF

EPBF& | USPTOBF&
FF L2 FF L2 s

FF L2

WO, AT, BE, CH L2

CHN 2008 L2 DE BF & FF L2

INDRKLemur Index
Lucene Index Concept-Based

Test Plan o,
Completed RSC Journals in

CHN Data Feed
the Repository

Integration of Annotation Tools TBD
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Annotation Store

» Annotations in patent documents
— Numeric values: length, mass, time, temperature
— Named entities
— Part-of-speech

* Small example
— 1076 documents x 10”3 annotations per document
— 1079 annotations
* Real life
— 1078 documents x 10*? annotations per document
— Part-of-speech: more annotations than terms in document!
— Semantic connections between annotations?

* How to store and how to query?
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|IRF.
Third Party Developers — Forging the Tools |
| Third Party Professionals I ————
= - | The Problem |
e
| The Alexandria Solution
The Pipeline , Owverview — Cultivating the Corpus |
The Report —| The Workbench | / | The Datastore
The Wi kflow ’f The Leonardo Framework
Project Management | The Dashboard || #
f bl ! . .
Fhe [nclas Caninciakar | The Leonardo Framework - / Dispersed Collections |
: “ / ;
The Data Connector | » i r Dispersed content parts
The Que P ' \ ; r Y Dwverse Languages
Ll ._rf { C—Q‘mponentﬁ ;. o The Pr‘nb]am : : ;
The Resultset | / " Multiple MM Files |
The Processing Element | - A = - Complex relational structure |
Cultivating the Corpus Poor browsing and navigational possibilities |
< Patent Data - \ J ) i ' -
| Dictionaries Data Consolidation |
Ontoiogies. ' - /_,_,f" o Understanding Data
| Scientific Sources || | The Datastore Hirarchies | Logical Structure
D&B i, Lucene
ol | Business data | - — — [ Lemur
Web The Alexandria Solution Multiple Index | | Terrier
| Conceptsearching
Professional | ; e
T- Wt _ / —Hyrarchical Distributed Index
echnology | e / Indexing J
Scientific / .
S f S— Multiprotocol
; e v Interfacing | I
L L [ structure | Cultivating the Corpus | 2
Translation
Terminology | e
Annotation )
ICultivating the Corpus mmap - 16102008 -
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THE LEONARDO FRAMEWORK

B Workbench for the IP professional to access enhanced data and take
advantage of sophisticated tools for searching and retrieving patent data

B Technology transfer environment between IP and IR

B Creation of end-user search interfaces based on preset configuration
by IP professionals

B Development framework for IP and 3rd parties to create their own
solutions including their own knowledge base (ontologies, data
sources etc)

B Open, transparent, extensible framework for the continuous
introduction of new data and information retrieval technologies
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¥ & runTest)

& substitute statement(s) with call to checkPublic
& add new method checkPublic

EETETETE

5] Extract Method ]
Changes to be performed L
2 Orgarize Imports tal
¥ @ TestCase

Java Source Compare

B

Original Source

Refactored Source

fail("Method \""+fName+"\" should be public");

try {
runMethod.invoke(this, new Class[0]);
i

catch (InvocationTargetException e) {

// methods. getDeclaredMethods returns all "‘

// methods of this class but excludes the

// inherited ones.

runMethod= getClass().getMethod(fName, nt
} catch (NoSuchMethodExceptian e) {

fail("Method \'"+fName+™" not found");

I
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THE LEONARDO FRAMEWORKI1I

TempRanger Result

~ Publications per year

——1,2003

1, 2004

\—1 2006

v Tabular view

Dekail iew Connection:

Publications | = i i =5

1 Query Editor

Facsimie View Connection. | IpL{ConnectionsfOPS [

IpL{Connections| TempRanger ml

auto AND manual AND user-defined A

Connection:

‘ Ip1/Connections/PubMed, xml

A connection to PubMed, a service of the LS, Mational Library of Medicine and
the Mational Institute: of Health that includes over 17 million cikations from
MEDLIME and other life science journals for biomedical articles back to the 19505,

Query Request: | auro AND manual

fuman resource management aid
atabase For use with a wireless information device

management system and

Vigwer: Leonardo Confi
i o Get Summary | | Execute Query

| AND us:

efined AMD random

b3

Showsng page | uf - did bW Gotepese]
MATRIXWARE LEONARDO

Query Summary

ey

Quary: suto AHD manuel AHD user-defined
Toted bita: 3
Excuted at! 34 06 J00B 0545
c + piCannes eyl b
Guery-History! suto MND nanual RHD usar-dafined
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\Publications per Year |

-“ e 31

| W e

1 | R

=
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y |selected Publications bl I
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L Close |
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Thank You!
. - P

International Chemical Information Conference Nice, France, 20 October 2008

Professional IR - Cultivating The Corpus

Francisco Eduardo De Sousa Webber
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THE IRF SYMPOSIUM 2008
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IRFS2008

INFORMATION RETRIEVAL
FACILITY SYMPOSIUM

5-8 NOVEMBER 2008

VIENNA, AUSTRIA

5th November 2008, 2pm - 5pm
“IP for IR” and “IR for IP” Tutorial

6th & 7th November 2008
Information Retrieval Facility Symposium

8th November 2008
Outreach Exhibition Day

Location
Austria Trend Hotel Savoyen, Vienna, Austria

www.ir-facility.org/irfs2008
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ALEXANDRIA - Sample Data Extracts
N - I

* Torequest a data extract, send an e-mail to
Alexandria.Support@Matrixware.com describing:

* Your project.

* The goals you want to achieve.

* The data extract content (e.g., patent authorities,
language, classes).

e Formatand medium.

e The expected size of the data set.

e Adeadlineindicating when you need the data.
 Anyrequirements for updated data sets.

e Alexandria team experts will contact to discuss
your requirements.



