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Merging Information from 

Structured and Unstructured 

Information Sources in Search 

Based Applications 

Gregory Grefenstette 
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2 

2015  

7.9 zettabytes 
1 ZB = 1 trillion GBs 

 
+40% 

year 

 1 petabyte/ 

15 sec. 

 

Skyrocketing Volumes 
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3 

Old World View 



3D
S

.C
O

M
/E

X
A

L
E

A
D

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 4

/1
7/

20
12

 | 
re

f.:
 3

D
S

_D
oc

um
en

t_
20

12
 

4 

Two types of information,  two ways to find information  

4 
4 

DATABASES 

Structured Data 

Transaction 

All tuples 

 

Safe, 

Precise, SQL 

Slow 

Text  

Similarity 

Ranking 

 

Intuitive 

Fast 

Partial 

SEARCH   ENGINES 



3D
S

.C
O

M
/E

X
A

L
E

A
D

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 4

/1
7/

20
12

 | 
re

f.:
 3

D
S

_D
oc

um
en

t_
20

12
 

5 

Organisational Data all over the place 

20+ types of systems 
6% with 50+ ERP systems alone 

 
Source: Leveraging Search to Improve Contact Center Performance 
Richard  Snow, VP & Research Director, Customer & Contact Center Management 
March 2009 
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6 

Search Based Applications Goals 

Large number of users 
Ease of use, traffic scalability 

 

Users 
Limited number of users 
Usage complexity, production costs 

Interface 

Functional 

Querying 

Data 
Source 

Dedicated resources 
Datamarts, additional hardware 

Heavy one-shot development 
Agile applications 

Simple data access, use of standard 
web technologies 

Generic data layer 
Real time data, high performance querying 

 

Structured data All data 
Connectors, structuration of data 

Standard Archi traditional SBA 
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7 

Agility 
Flexible, Agile,  

Days vs Months 

 

Performance 
Real time, millions of end-users, 

Terabytes of information 

 

Usability 
360°, Google-like, interactif,  

conversational 

 

Advantages of Search Engine Technology 
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Search Engines now handle rich semantics 
Text fields  

« … the certification test is documented in the report  … » 

Numerical fields 

3.14159265 

Date 

16/11/1957 

GPS coordinates, real world coordinates 

48.451065619, 1.4392089 

Categories 

Top/Animals/Pets/Dog 

Value separated fields 

Color: outside red ; interior: white ; trimming: silver 

Metadata (attribute:value) 

Source : dailymotion 
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Databases             Search engines 
Search 
Based 
Applications 

  



3D
S

.C
O

M
/E

X
A

L
E

A
D

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 4

/1
7/

20
12

 | 
re

f.:
 3

D
S

_D
oc

um
en

t_
20

12
 

10 

How Search Based Applications Work  

Connect 

• Get real-time flows of data 

• Get and maintain security 
information 

Process 

• Manage file formats (PDF, 
office, drawings, XML…) 

•  Ability to understand free text to 
relate text to structtured objects 

Access 

• A highly scalable data 
repository 

•  full text search, navigation and 
reporting capabilities (the 
Index) 

Interact 

• A Framework to create search 
oriented web applications at 
the speed of light 

• Create virtual feeds of 
information (RSS, etc…) and 
associate widgets 

Complete DIY Perfect SBA 

Packaged as one, easy to deploy 
software 

Built-in cluster architecture, for high-
availability and scalability 
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11 

When to SBA and not to SBA 

Beware that a SBA is not 

A replacement for transactional applications 

A SBA won’t manage your workflows, lifecycles, and won’t modify the existing systems 

A good excuse to drop your business intelligence software 

A SBA goal is not produce the pixel perfect highly complex final report you have to submit to the SEC 

Replace all your complex, historical business systems 

A SBA goal is not to reproduce all the business logic of existing applications. It’s to simplify it for information access 

A SBA addresses critical business issues by enabling easy Search & Discovery into key 

data by key users 
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12 12 

 

Four Types of Search 
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13 

Four Types of Search  

Form Based Search (overlay database) 

Traditional search on database is complicated: 

 

- Several fields to fill in 

- Need to know field values 
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14 

Four Types of Search  

Unique Search Box 
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Four Types of Search  

Faceted Search 
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Four Types of Search  

Map Search (GPS, mobile) 
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17 

Four Types of Search  
In the past ten years, people have learned to use the unique search box 

 

 

 

 

 

People have learned to use facets on shopping sites 

People are learning to do map search 

Forms are still boring 

http://blog.alessiosignorini.com/2010/02/average-query-length-february-2010/ 



3D
S

.C
O

M
/E

X
A

L
E

A
D

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 4

/1
7/

20
12

 | 
re

f.:
 3

D
S

_D
oc

um
en

t_
20

12
 

18 

 Faceted Search and Semantics 
Facets are semantic dimensions 

They are visualisations of semantics that users can understand 

Semantics can come from databases 

Semantics can come from text 

Common semantic dimensions link together structured and unstructured data 

Search Based Applications are possible because of semantics 
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19 

ANIMAL 

Semantics 

Type 

Is same as Equality 

Relation 

Anğğe, Flickr 

HOLDS 

PET 
DOG   

http://www.flickr.com/photos/gelow/
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20 

Semantics in Databases 

Databases are “structured” 

Database semantics comes from row:column 
Column defines Type of entity 

Examples: client, supplier 

Row defines Relation between entities 
Primary key -  main entity 

As for Equality 
This is the whole problem of Master Data Management 

Immediate Federated View 

Erik McClain Address 1 Billing 

McClain Erik Email CRM 

Erik McClain Birth Date Support 

Erik McClain Phone ERP 

Name User Phone College 

Graff rgraff 392-3900 Pharmacy 

Harris bharris 392-5555 Medicine 

Ipswich zipswich 846-5656 PHHP 
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Semantics in Text 

Text is “unstructured” 

Semantics not explicit 

Resources and processing needed 

Natural Language Processing 

• Typing  

• entities/things: Rules, lists, ontologies 

• Equality 
• Linguistic variants, morphology, stemming, synonyms 

• Relations 
• Parsing, co-occurrence (related terms), Linked Open Data 

 

21 

Google has acquired 
social search 
service Aardvark, says a 
source that has been 
briefed on the deal, for 
around $50 million.  We 
first reported on 
the discussions between 
the two companies ... 
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Semantics in databases and text 
Database 
Type==column 
Relation==row 
Equality==??? 

Text 
Type==ontologies 
Relation==parsing 
Equality==morphology, synonyms 

22 

• Search Based Applications 
– Structure from databases 
– Linguistic variation from text 

– Types==facets 
– Relation==fields 
– Equality==text processing 
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Semantics in Search Engines 
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Database semantics is imported into search engine facets  

 
1 

2 
3 
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25 25 

 

INDEX 

autosuggestion 
language identification 

spell checker 

related terms 
related queries synonyms 

cross language 

phonetic 

sentiment analysis 
named entity 

lemmatisation 

stopwords 

QueryMatcher 
FastRules 

HTMLRelevantContextExtractor 

Ontology Matcher 

Clusterer 

faceted search 
local search 

lemmatisation 

phonetic 

Categorizer 

Semantics is extracted from unstructured text by NLP 
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Text Processing Pipelines available in Search Engines 

Language 

Detection 

Parsing 

(Tokenizer) 
Synonym Expansion 

Lemmatization / 

Phonetic 

Query Rewriting 

(Regexp, …) 

Transformation into 

index query 

Ranking Related Terms Summary Highlighting Return results 

54 languages supported 

(used to choose the right 

tokenizer) 
Split words, detect 

end of phrase, … 

Expanded query 

with user-defined 

synonym 

Determine lemma and 

stem of the word . 

Apply Phonetization 

algorithms 

Index return results set 

matching user query 

and security rights  

Rank results using 

density, text scoring 

and ranking formula 

Determine Summary to 

be displayed for each 

hit 

Highlight the words that are 

matching the user query 

Extract Related 

Terms from the result 

set 

Understand the user query & enhance results 

Search Side 

Rewrite special 

expressions such as 

word* 

Query is rewritten to 

be comprehensible by 

the index 

Index 
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Search Based Application Platform 
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SBA Case Studies 
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Grenoble University Hospital 

  5M patient files, 2M clinical pathology reports, 500K medical prescriptions, 

600k medical forms – all separate silos of information 

 Easy information access for non-technical users – like they 

experience at home – expected simplicity 

 Evolving collaborative dialog amongst medical practitioners – no longer 

just 1:1 patient to doctor 

 

Critical 
Need 

Exalead  
Solution 

 Web-search style queries 

 Single access portal for all information 

 2,000 user target 

 Sub-second information retrieval time 

 Pilot delivered 3 weeks by 2-person team 
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Single Portal for all Data 

display choice 

(navigation, list or analytics…) 
natural language queries 

 faceted navigation 

(diagnostics, meds, 

medical service…) self-generated tag cloud 

parametric search: 

date or periods 
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Reporting Tools 
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Internet Antibody Catalog 

 Many supplier catalogs (antibody,  protein, …) 

 Web databases (PubMed, ScienceDirect, SCIRUS, Espace net… ) 

 Synonyms  

 Time to find the right product = 1 day 

 

Critical 
Need 

Exalead  
Solution 

 One information access point to all suppliers  

 Easy to use interface  

 Find the right products at the right price  

 Synonyms, spelling mistake acceptance, …  

 Time to find the right product < 1 hour 
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Internet Antibody Catalog 
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Internet Antibody Catalog 
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Combining Product Info & Research  

 Build closer relationship with surgeons 

 Overcome objections to medical device products 

 Maximize successful outcomes from medical device use 
 

Critical 

Need 

Exalead  

Solution 

 Provide holistic web site resource combining product 

info, medical research, education resources, event 

notification 

 Combine multiple information sources using semantic 

extraction to combine and distill information 



3D
S

.C
O

M
/E

X
A

L
E

A
D

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 4

/1
7/

20
12

 | 
re

f.:
 3

D
S

_D
oc

um
en

t_
20

12
 

36 

Combining Product Info & Research  
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Effect Intelligence 
 Gain 360 degree view of drug use outcomes 

 Find all known adverse effect reports 

 Understand doctor sentiment regarding specific drugs 

 Find research and results on related topics 
 

Critical 

Need 

Exalead  

Solution 

 Provide semantically integrated dashboard that 

combines results from internal data and Web 

 Combine multiple information sources using semantic 

extraction to distill information 

 Find research on related drugs 
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Drug Effect Intelligence Source Example 
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Drug Effect Intelligence 
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Management Problems Solved by SBA 

Lower TCO than RDB or other search technology 

Safer – Robust, Secure, Embeddable 

Faster – Within-the-quarter use and results 

Easier – Appropriate architecture yields cascading 

simplicity, agility, deployment speed and quality 
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Search engines can handle the semantics of 
databases (but not the transactions) 

Facets are semantic dimensions 

Semantics allows for « business intelligence » 
type reporting 

Search Based Applications use the power of 
search engines (intuitive, scaling, agility) to 
extract and merge information from databases 
and text 

Conclusions 
  

41 
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Publisher: Morgan & Claypool 

 

Copyright: 2011 

 

ISBN: Paperback - 9781608455072 

Ebook - 9781608455089 

Pages: 141 

Authors: Gregory Grefenstette & 

Laura Wilber, 3DS Exalead, S.A. 
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http://www.morganclaypool.com/
http://www.exalead.com/software
http://www.exalead.com/software
http://www.exalead.com/software
http://www.exalead.com/software


3D
S

.C
O

M
/E

X
A

L
E

A
D

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 4

/1
7/

20
12

 | 
re

f.:
 3

D
S

_D
oc

um
en

t_
20

12
 

43 



3D
S

.C
O

M
/E

X
A

L
E

A
D

©
 D

as
sa

ul
t S

ys
tè

m
es

 | 
C

on
fid

en
tia

l I
nf

or
m

at
io

n 
| 4

/1
7/

20
12

 | 
re

f.:
 3

D
S

_D
oc

um
en

t_
20

12
 

44 

Packaged SBAs intelligent information packs 

Exalead provides Strategic Information Access Solutions 

to Business and Government 

Customer 

Service/CRM 

Mfg & Service 

Operations 
R&D/Product 

Lifecycle Mgmt 

Internet  

Business 


