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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 UI 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!
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Bind, aggregate and consolidate unstructured data
Example application: Extract products from forum
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Algebraic information extraction operators
Example flow for recognizing a product
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A graphic & algebraic approach in IE
Example of operators

Regular expressions
R1XR2 - PROJECTION(regex1, 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(annotation1, annotation2) : annotation[]

BETWEEN(PERSON, PROJECT) : BE_VENDOR_VERSION

SUCCEED - SUCCEED(annotation1, annotation2, regular expression) : annotation[]
SUCCEED (PERSON, PROJECT, Regex(‘\w+(works in|works with)\w+’)):BE_PERSON_PROJECT

Extract entities
based on lists

Extract structure
of document.

Find relations

Context
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Basic storage scheme for RDBMS

Dictionary operator Person

HTML_ANCOR

SDN

Herrmann Ed </a><a …>
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STORAGE: Hierarchical and attribute relationships
between annotations

page

url head body

anchor anchor

Name Surname

Person

Vendor Version

attr

Product

Product Line

ATTRIBUTE relationship

HIERARCHY relationship
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Intuitive UI for algebraic information extraction
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Map structured data (BO’s, tables) to unstructured
data (text, html, email etc)
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Problems:
• Identify entities

• ambiguity
• inaccuracy
• abbreviations
• synonyms
• different vocabularies

• Understand context of entity

Problems:
• Identify entities

• ambiguity
• inaccuracy
• abbreviations
• synonyms
• different vocabularies

• Understand context of entity

Matching data by equality won‘t work. -> recall vs. precission
Searching compete databases won‘t work -> efficiency vs. completness
Matching data by equality won‘t work. -> recall vs. precission
Searching compete databases won‘t work -> efficiency vs. completness
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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.
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
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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.
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
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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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