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Unstructured information in the enterprise
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Mining unstructured information is costly!
Selected enablers and potential research goals

Define a small set of reusable algebraic extraction operators to
create simple information extraction flows outside of the application code
discover relationships
compose atomic entities to complex entities
bind complex entities to existing relational data, e.g. from ERP system

Intuitive Ul for algebraic information extraction
lower barrier to “click” & compose information extraction flows
immediately visualize extraction results

Recognizing entities based on existing relational data
instance data from SAP business objects
relationships (aka foreign keys) to other business objects

Overall goal: Reduce costs for information extraction projects, so more
customers will be able to afford it!

© SAP 2007 / Page 4



Bind, aggregate and consolidate unstructured data
Example application: Extract products from forum

. we used <A>SAP NETWEAVER 5.0</A as F}:Eci goctuml:m
ication plattform . L= re structure

Product apch P e.g., anchors
Review

list list nile

SAP NETWEAVE ﬁ 50 Extract basic entities,

l Il | ! e.g., using rules and
vendor pr_name version lists or machine

| learning approaches
r/ \ \

5 Identify relations
v_pr=SUCCEEDS(vendor, pr_name) pr_vs=SUCCEEDS(pr_name ,version) eq., bfgtween

atomic attributes

SUCCEEDS(v_pr, pr_vs)

\

Product FROM_WEB_FORUM

BIND entities and
vendor : string="SAP" relationships to
pr_name : string = "NETWEAVER" logical entity
version : string = "5.0"

SoftwareProduct
ObjectlD= #2223344 Match against
existing ERP data

producer : string="SAP"

name : stning = "NETWEAVER"
——» |last_version : string = "5.0"
Language: stnng;

LA A

| Customer
SoftwareProduct ObjectlD =#334344
[ s Object!D= #2223344 i Map recognized
- ame : string="BMW" logical objects to

Product < producer : string="SAP" iddress: string ="MUNICH" document
Review name : stnng = "NETWEAVER" [IP:string ="5.0"

last_version : string = "5.0" epartment = "Sales”

Language: string;

Customer Application: Application:
Product || —on - Entity and topical Semi automatic

Review [ftwareProduct aggregation. document e s iy
[ S | parsir‘rg_
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Algebraic information extraction operators
Example flow for recognizing a product

product
id: product_anno_id product
vendor: vendor_anno_id
productine: producthine_anno_id
version version_anno_id
A
complex_annotation:product[] ATTRIBUTE
|
[
» BIND{anchorf[],
vendor(], productline[], version]) ATTRIBUTE ATTRIBUTE
f product line name
annotation:product line name []
BETWEEN(doc_product]], vendor], HIERARCHY HIERARCHY
=] version[], 30 characters)
/ ‘\ Ve version
T~ annotation:vendor(] annotation:version[]
anchorf]
| ;
annotation: ERC_DIC{vendor_dic, ERC_RULE(version_rule,
anchorf] anchorf]) anchorf]) HIERARCHY HIERARCHY
annotation: annotation:
anchor(] anchorf]
PROJECTION(anchor_left,
anchor_right, anchor(]) HIERARCHY
annotation:
HTMLDOC]
l HTMLDOC
initial:HTMLDOC[] b|
(a) Product line names from product list. (b) Annotation and aggregation flow
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A graphic & algebraic approach in IE
Example of operators

Regular expressions
R1XR2 - PROJECTION(regexl1, annotation, regex2): annotation] ]
PROJECTION(Regex(‘\w<title>\w ’), HTML_DOC , Regex(‘\w</title>\w ")) : HTML_TITLE

Lists
Dictionary - Dict(uri, annotation) : annotation[]
DICT(SAP_EMPLOYEE, annotation) : SAP_WORKERS

Context operators
LC - LC(entity) : annotation[]
LC (PERSON) : LC_PERSON

RC - RC(entity) : annotation]]
RC(PERSON) : RC_PERSON

Relationships between annotations
BETWEEN - BETWEEN(annotationl, annotation2) : annotation|]
BETWEEN(PERSON, PROJECT) : BE_VENDOR_VERSION

SUCCEED - SUCCEED(annotationl, annotation2, regular expression) : annotation(]
SUCCEED (PERSON, PROJECT, Regex(‘\w+(works in|works with)\w+")):BE_PERSON_PROJECT
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Basic storage scheme for RDBMS
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STORAGE: Hierarchical and attribute relationships
between annotations

ATTRIBUTE relationship
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Intuitive Ul for algebraic information extraction

Unstructured Information Management

Developer's Journey Through the SDN Subscriptions
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the software, tools, and services needed to develop for
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Map structured data (BO’s, tables) to unstructured

data (text, html, email etc)
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m Oracle is aregistered trademark of Oracle Corporation.

m UNIX, X/Open, OSF/1, and Motif are registered trademarks of the Open Group.

m Citrix, ICA, Program Neighborhood, MetaFrame, WinFrame, VideoFrame, and MultiWin are trademarks or registered trademarks of Citrix Systems, Inc.
m HTML, XML, XHTML and W3C are trademarks or registered trademarks of W3C®, World Wide Web Consortium, Massachusetts Institute of Technology.
m Javais aregistered trademark of Sun Microsystems, Inc.

m JavaScript is aregistered trademark of Sun Microsystems, Inc., used under license for technology invented and implemented by Netscape.

m MaxDB is atrademark of MySQL AB, Sweden.

m SAP, R/3, mySAP, mySAP.com, XApps, XApp, SAP NetWeaver and other SAP products and services mentioned herein as well as their respective logos are trademarks
or registered trademarks of SAP AG in Germany and in several other countries all over the world. All other product and service names mentioned are the trademarks
of their respective companies. Data contained in this document serves informational purposes only. National product specifications may vary.

m The information in this document is proprietary to SAP. No part of this document may be reproduced, copied, or transmitted in any form or for any purpose without the
express prior written permission of SAP AG.
m This document is a preliminary version and not subject to your license agreement or any other agreement with SAP. This document contains only intended strategies,

developments, and functionalities of the SAP® product and is not intended to be binding upon SAP to any particular course of business, product strategy, and/or
development. Please note that this document is subject to change and may be changed by SAP at any time without notice.

m SAP assumes no responsibility for errors or omissions in this document. SAP does not warrant the accuracy or completeness of the information, text, graphics, links,
or other items contained within this material. This document is provided without a warranty of any kind, either express or implied, including but not limited to the
implied warranties of merchantability, fitness for a particular purpose, or non-infringement.

m SAP shall have no liability for damages of any kind including without limitation direct, special, indirect, or consequential damages that may result from the use of
these materials. This limitation shall not apply in cases of intent or gross negligence.

m The statutory liability for personal injury and defective products is not affected. SAP has no control over the information that you may access through the use of hot
links contained in these materials and does not endorse your use of third-party Web pages nor provide any warranty whatsoever relating to third-party Web pages
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