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System Knowledge Base: Ontology

What is an ontology for TRC?

Controlled vocabulary: valid terms,
forbidden terms... Optionally can
include a Glossary (description for every
term)

Thesaurus:
Relationships between
terms: hierarchies,
associations, synonyms...

Light Ontology:
syntactic and Semantic
groupings for Terms and
Actions (verbs). Domain
terms and verbs

Patterns and
Representation Schemas for
Identifying (patterns) and
representing (Schemas) the
semantics of knowledge in
Electronic Artifacts
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Controlled Vocabulary

> Needed for standardizing and normalizing the terminology used in the custom
application. The input information must/should match the controlled vocabulary.

> Using a glossary with different categories of terms, the ontology may store:

» Business related Terms : those terms central to the business area to be treated

> General Language Terms:
> Syntactically relevant phrases: Adverbs, Adjectives, etc.
. Security
> Invalid terms: those terms that could be of no relevance. Window
_ Doo

Air
. / \ Vehicle
structure
Door
structure

Legislation

Hvac system

Engin Safety and
i health
Pollution
engissions
Pressure e ! \ .
loss - Diesel
- engines ' Environment
Gas Engines ‘ybrid engines al impact
Emissions evaluation
Electric Engines ____<control __________
3 © The REUSE Company knowlegdeMANAGER vé.| LI UITRTIOH ICATERTELSE L
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Controlled Vocabulary : Example for Requirements Authoring (RA)

URO044 : The Rad8 shall be able to identify hits at a minimum rate of 10 units per second

The
shall
to
identify
at
hit
minimum
unit
Rad8
second

© The REUSE Company knowlegdeMANAGER vé. |
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What is knowledgeMANAGER

4

knowledgeMMAGEn

The SMAN e win 1y mage
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What is knowledeMANAGER

> knowledeMANAGER (kM) is a tool by TRC aimed to manage ontologies

» kM covers a bunch of different concepts:
> Linguistic issues, vocabulary management, relationships, thesauri, patterns...
» kM (together with ontologies) represents the core of many TRC’s
projects
> For RQA: managing vocabulary and relationships among concepts
> For RAT: it allows to create boilerplates together with their formalization

> For Semantic Search Engines and Reusable Repositories: it helps creating the
semantics of the concepts

6 © The REUSE Company knowlegdeMANAGER v6.1 5 il sidudlallis, sz
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Connection screen and common interface
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Vocabulary Management ‘ﬁeuse

Connection screen

_
&), knowlegdeMANAGER v6.1- Login [

knowlegdeMANAGER
By The REUSE Comparty

User:  Administrator

Password: esssssssss

ek, getup its parameters:

=t up the OleDb parameters to coos

DE Type iﬂeﬂ)ﬂm&s& "'
OleDbAccess

Gerver | OleDbSQLServer
OleDbOracle
ODBCAccess

Database name ODBCSCGLServer
ODBCOracle

OleDbAccess2007

Login

Password

Remember: [

[ Connect I[ Guit ]

8 © The REUSE Company knowlegdeMANAGER vé. | LB ULITRAOW GO ERTELSE Lo
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Interface: Main menu

w1

74 knowlegdeMANAGER i@l
knowlegdeMANAGER
By The REUSE Company
Domain Management Subdomains Indexing & Search Documents Configuration Save ° Exit &)
Terminology in Management > Ter > All terms
al » (290 fan ¥ eod
fields:
Exit
Thesaurus Asset management kM storage:
Vocabulary , :
L Suggestions - A model in memory
Linguistic rules )
: BP grouping - Concurrent
Light ontology
Boilerplates v
Indexing tests: Indexing configuration
- Individual Optimization processes:
- Regression - Distances

- Copying patterns

9 © The REUSE Company knowlegdeMANAGER vé6.1 LSy DUTRIUWEUGEATEUSEN L
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Domain Management

Terminology

al Altems

Subdomains

Special sentences

= Add dictionaries
H_‘_," Term frequency analysis setup
Tem frequency reports

Possible terminology inconsistencies

FYTFFFFFF

@ Terminology
@ Tokenization
0 Stemming

Q Tagging

(S Light Ontology
@ Inference rules

lﬂ Clusterization

%

|dertfficator:  [~] Greater than:

Tem:

Tag:

Semartic:

Indexing & Search
ement > Terminology > All terms

Documents

012 [ Lower than:

lsin domain?: M Allterms in the terminology will be shown

= §
Configuration Save . ° Exit &

e

Advanced fitters

#
s
10651 %
10652 &
(

}

10637 |
10642 .
10653 /
10654 -

SR EEEEEEE
&

m

[}
(7]
s
:

a Tag
SUBSTRACTION
NOT_PUNCTUATIO...
NOT_PUNCTUATIO...
NOT_PUNCTUATIO...
PERCENTAGE
NOT_PUNCTUATIO...

OPENING ROUND B...
CLOSING ROUND B...

NOT_PUNCTUATIO...
COMMA

SYMBOL

DIVISION

SYMROI

Semartic

< No «Semantics...
< No «Semantics...
< No «Semartics...
< No «Semartics...
< No «Semanticy...
< No «Semantics...
< No «Semartics...
< No «Semartics...
< No «Semartics...
< No «Semanticy...
< No «Semantics...
< No «Semartics...

< No «Semantics

Language

Ingléz (Inglat...

Inglés (Inglat...
Inglés (Inglat...
Inglés (Inglat...
Inglés (Inglat...
Inglés (Inglat...
Inglés (Inglat...
Inglés (Inglat...
Inglés (Inglat...
Inglés (Inglat...
Inglés (Inglat...
Inglés (Inglat...

Inalés flnalat

Belongs to domain? Scope Mote i

1O0oOo0oooooomoO

COMPANY

hﬁeuse

© The REUSE Company knowlegdeMANAGER vé6.1 S A



Vocabulary Management ‘ﬁeuse

COMPANY

Common interface: new, updated, removed items

LY — i — e i — o
Subdomains | Indexing & Search | Documents | Configuration [ save @ ’ After saving:
—memwmﬂns = Changes are
AL E Y YR stored
Search fields: .
|dentificator: Greater than: Lowerthan: |;|395 Advanced fiters = Red rows WI”
Flag 1
Tem: On desappear
Tag: ARTICLE (@] Flag 3 = Every other
B Fagt row will be
Semantic: [H Synchronizes

lsin domain?: M| Altems in the terminclogy will be shown I) T ; \ Wh |te
H Terms:
Re m oved Ite m \ Idertifier Tem + Tag Semantic Language Belongs to domain? Scope MNote

& ARTICLE < MNo «Semantics... Inglés (Inglat...
, | s e e . |
Just added item «——ig WL M e mees |
@/ 14295 The updated ARTICLE < No «Semantics... Inglés (nglat...
Updated item !
!

< m

Connected to 'DNTRC\PROJECTS\Thales\Ontology creation\THALES - Patterns - V61.mdb' .: !

» 1l © The REUSE Company knowlegdeMANAGER veé. | P DUTIRTIOH ICUGEATELSE S
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Vocabulary gathering

Controlled vocabulary
Thesaurus

Light ontology
Boilerplates

Pattern

© The REUSE Company knowlegdeMANAGER vé. |
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Gathering Vocabulary - To identify:

Verbs Study and Identification

Adjectives and Adverbs Study and Identification
Acronyms identification

Nouns identification

Named Entities identification

Simple terms identification

Simple terms Validation

Compound terms (phrases) Identification

Verification and Validation of terms

© The REUSE Company knowlegdeMANAGER vé. |
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Gathering Vocabulary — How to:

Indexing Requirements or other documents

An iterative process (do not be afraid of repeating the process)

r B
knowlegdeMANAGER . . =B [
4 - eg = - —‘ - & A r l
knowlegdeMANAGER
By The REUSE Company
g -
Domain Management Subdomains Indexing & Search Documents Configuration Save | °) Exit 8|
Terminology Domain Management > Terminology = Term frequency analysis setup
1 (@ 5
al All terms «"’"*j'ﬁﬁi@%ﬁﬁi
Select either a folder or a document to add to analysis:
Special sentences Folder:
Dosumert
= Add dictionaries
Documents:
el Tem frequency aralysis sstup Selected Documents
Tem frequency reports
Possible teminology inconsistencies
@ Temminology
@ Tokenization
0 Stemming
© Tagging
2 Light Ontology
@ Inference rules
lﬁ Clusterization
, Ddocument(s) Generate phrases for sslected documents ] [ Index selected documents
|Ready | Connected to 'DATRC - Repository\RQ5-Documentation'\Products And Services\7-Events\2013 06 12 SNECMA\EDs\OOTE - V61.mdb'
=

© The REUSE Company knowlegdeMANAGER vé.| S A



Vocabulary Management ‘ﬁeuse

COMPANY

Gathering Vocabulary : How it works

Tokenization

Commonly, every space or separatos (comma,

Splitting every sentence into individual items
colon...)

Normalization

|¢

Dealing with the morphological variations of a

torm Singular-plural,Verb conjugation...

Disambiguation

|¢

Knowing which is the role of every concept in the sentence

Phrase recognition

Group together two or more words into a more meaningful item

» 15 © The REUSE Company knowlegdeMANAGER veé. | P DUTIRTIOH ICUGEATELSE S
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Vocabulary Gathering: How it works

All Radars shan’t identify the following targeting enemy objectives:

Tokenization

Normalization

Disambiguation

Phrase
Identification

[All] [Radars] [shall] [not] [identify] [the]
[following] [targeting] [enemy] [objectives] [:]

[All] [Radar] [shall] [not] [identify] [the]
[following/follow] [targeting/Target] [enemy] [objective] [:]

[All] [Radar] [shall] [not] [identify] [the]
[following] [Target] [enemy] [objective] [:]

[All] [Radar] [shall] [not] [identify] [the]
[following] [Target] [enemy objective] [:]

© The REUSE Company knowlegdeMANAGER vé. | ALY VIRV IEUYERTEL ST L
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Vocabulary management

Controlled vocabulary
Thesaurus

Light ontology
Boilerplates

Pattern

© The REUSE Company knowlegdeMANAGER vé. |
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[4 Term = E
Vocabulary management IS
Identifier:
o}, knowlegdeMANAGER O dital Mame: |
. . to Domain: [
knowlegdeMANAGER JEABS i
e
Domain Management Subdomains = Semartic:
@ Edi andato O
P E——
'F - _ = Language: lhg]&s{hglatena} ']
A ﬂ D‘E| . ) @ Cl @ d
« 7 Gender: | N/A -
Search o a ®
u c Cl Changes gender
pecial sentences Idei
Arthacis LT llnvanant vl
= Add dictionaries . Changes number
. . Synchronize Synchronizes
ok Tem frequency analysis setup d .
~ = Belongs to domain App. Base Corpus: (= Flag 1
Tem fi Isi i : F
= frequency reports sin Flag 1 App. Domain: 0 Flag 2
Te - &
Possible terminology inconsistencies o |:|ag 2 Prob. Base Compus: ﬂ.DDDDDDlEI Fag 3
Flag 3 Prob. Domain: 0,000000 1] Fag 4
% F|Eg 4 History Note: -
@ -
@ Select all rows Sources: -
0 Stemming @
o @ Unselect all rows *
Tagging
@ N . Classification Code: -
€ Light Ontology % 2% Copy selected row(s) data to clipboard i
@ Inference rules % @ Refresh Scope Note: -
& Clusterization I—a'll 1RG4 - SYMROI < Nn «Semartic -
B I
3.310tems
[ ok || cancel
|Ready

© The REUSE Company knowlegdeMANAGER vé. |
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Vocaburaly: add dictionaries

o}, knowlegdeMANAGER

knowlegdeMANAGER
By The REUSE Compary

Domain Management Subdomains Indexing & Search Documents Configuration Save \/:\, Exit 8|
Terminology Domain Management > Terminology = Add dictionaries
> @ o
ﬁ All terms {{quﬂﬁg@&'ﬂ‘%
Select a dictionary and a tag to add its terms to the knowledge base:

Special sentences

Add dictionaries

Temn frequency analysis setup

Dictionaries:

Tem frequency reports Source dictionary Tag
Possible terminology inconsistencies

@ Terminology
@ Tokenization
0 Stemming

Q Tagging

(2] Light Ontology

@ Inference rules

‘ﬁ Clusterization

0 dictionaries

Add dictionaries to knowledge base 4

Connected to 'DATRC\PRODUCTS\RQA\Patterns - V61.mdb' .:

b:3

|Ready

19 © The REUSE Company knowlegdeMANAGER vé6.1 S A
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&}, knowlegdeMANAGER

knowlegdeMANAGER
By The REUSE Comparny
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Terminology
al

All terms

Special sentences

= Add dictionaries
H""“' Temn frequency analysis setup
Tem frequency reports

Possible teminalogy inconsistencig

@ Terminology
0 Tokemzation
0 Stemming

© Tagging

(2 Light Ontology
@ Inference rules

‘g Clusterization

|Ready

Domain Management 3

«}, knowlegdeMANAGER

-
4 Artifacts occuring the term "Modes'

knowlegdeMANAGER
By The REUSE Company

Domain Management

Terminology
g Al terms

Special sentences

= Add dictionaries

Temn frequency reports

Possible terminology inconsistencie

@ Terminology
@ Tokenization
@ Stemming
Q Tagging

(2] Light Ontology

Tem frequency analysis sstup | |

]

Adtifacts:
| Identifier Mame Adifact Type Physical Name Language
4452 TS-FUNC-OD1A1 TEXTUAL TS-FUNC-001-16¢ Inglés {Inglatema)
44593 TS-FUNC-001-2 TEXTUAL TS-FUNC-001-2 bt Inglés {Inglatema)
B 4544 TS-FUNC-015-2 TEXTUAL TS-FUNC-019-2 1 Inglés (Inglatema)
3 artifacts

Original artifact text (f available):

According to the mode!nanages the validities of t“. Moreov.:omputes

navigation data that depends on

Encoding: [ Default

7

Exit &)

some

@ Inference rules

lﬂ Clusterization

T JJ Ads receiver NOUN 0,006 0.13 < No xSemartics >
D Posttion accuracy of hybrid ... NOUN 0,006 0,13 < No «Semartics >
0 Potertial coasting perieds 0,006

1 s)

NOUN

013 < Mo «Semartics =

| Ready

Goesmsmmon ]

| Connected to 'DATRC\PROJECTS\Thales\Ontology creation\THALES -

Patterns - V61l.mdb' .

20
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Vocabulary: inconsistencies

21

o}, knowlegdeMANAGER

knowlegdeMANAGER
By The REUSE Comparry

Domain Management

Terminology

ﬁ All terms

Special sentences
Add dictionaries
Term frequency analysis setup

Term frequency reports

40

Possible terminology inconsistencies
@ Terminology
@ Tokenization
0 Stemming
Q Tagging
(& Light Ontology
@ Inference rles

l‘ﬂ Clusterization

Subdomains
Domain Management = Terminology = Possible terminology inconsistencies
«Kve | Jfa@deed

Search fields:
Tem:

Temtag: NOUN

ls in domain?: All terms in the terminology will be shown

Indexing & Search

i | -
Documents Configuration Save 7. Exit &|

b

|Ready

Is synamym?: ’,) Search in a new form ] ’,) Search ]

Terms whose name also nomalizes with other terminology terms: Terms which also nomalizes with ‘Needs®

Tem | I = -~
Tem Tag Semz Belongs to Domain? Semant Belongsto Domain?

@) mm AC.. <M. ] NOUN < No ..
ME.. <M. :
AC N l:‘ 3 Delete selected term(s) from terminology

SV | I
NO... «F- Merge term 'Category b’ with term 'Category v' in the tesaurus and delete 'Category b' from terminclogy
[le] <N I:‘ Merge term 'Category b’ with term 'Category v' in the tesaurus without deleting 'Category b' from terminclogy
ME. <M. D Merge term 'Category v' with term 'Category b’ in the tesaurus and delete 'Category v' frem terminelogy
ME.. <N Merge term 'Category v' with term 'Category b’ in the tesaurus without deleting 'Categery v' frem terminclogy
AC... <N.. l:‘ Select all rows
NO... <N.. [ = Unselect all rows
ME.. <N.. 53 Copy selected row(s) data to clipboard
AC.. <M. [ i Ry
L res

@) Refueling system NO... <N.. ] ¢

4] Refueling system NO.. <N..

@) Rfs NO.. <M. O

@) Sae ams1450 NO <N @ ¥

»  Shtems 1 temms
| Connected to 'DN\TRC\PROJECTS\Thales\Ontology creation\THALES - Patterns - V61.mdb' .:

© The REUSE Company knowlegdeMANAGER vé.| S A



COMPANY

Vocabulary Management ‘ﬁeuse

> This can happen when importing thesaurus
> Or normalization rules

> Or disambiguation rules

» 22 © The REUSE Company knowlegdeMANAGER veé. | P DUTIRTIOH ICUGEATELSE S
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Tokenization

> Objective: to get tokens out of input text
> To correct possible misspelling problems
»  To change input phrases

> To identify Named Entities:

23

> Regular expressions

© The REUSE Company knowlegdeMANAGER vé. |
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Tokenization Process

»

»

24

0 - Misspelling
> Always first

|- Sorted sequence of Regular Expressions
> Order defined by the user

© The REUSE Company knowlegdeMANAGER vé. |
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Misspelling Types

25

' PRE-PROCESSING
MS_PRE_Contiguous_Double_Chars = |
MS_PRE_Word Endings = 2
MS_PRE_Whole Word = 3

' PROCESSING
MS_PROC_Contiguous_Double_Chars = 8

"IDENTIFICATION NUMBERS WRITTEN LETTERS
|[dentification_Words _To Numbers = 9

© The REUSE Company knowlegdeMANAGER vé. |
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Regular Expressions Types

»
»

26

RE_SimpleReplace = 10
RE_Groups_Replace = ||

Remove_Symbols = 12

Remove_Multiple Spaces = 13

Separate_Symbols = 14

Separate_Symbols_From_Entities = |5

RE_Named Entities_ldentification = 20
RE_Named Entities_ldentification_With Delimiters = 21

© The REUSE Company knowlegdeMANAGER v6.1 5 il sidudlallis, sz
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Tokenization

-
&}, knowlegdeMANAGER

Tokenization

A=Ar Text Transformations

Roles

FFFFFFFPF

@ Terminology

0 Tokenization

0 Stemming

Q Tagging

(3 Light Ontology
0 Inference rules

lﬂ Clusterization

Domain Management > Tokenization = Text Transformations

«Y (9 | faREE fed

Text transformations:

.J - Y i r
knowlegdeMANAGER
By The REUSE Comparry
Domain Management Subdomains Indexing & Search Documents Configuration Save f:: Exit &

Identifier

1
Fey 2
A-ar k1
A= 4
A L
Fey 5
Fey 7
A-ar 2
A g
A 10
|t 11
- 12
e 132
A 14
|t 15
- 16
- 17
A 18
Ler 15
Fey 20
- 21
e 22

Type

MISPELLING PREPROCES...
MISPELLING PREPRCCES...
MISPELLING PREPROCES...
MISPELLING PREPROCES...
MISPELLING PREPROCES...
MISPELLING PREPRCCES...
MISPELLING PREPRCCES...
MISPELLING PREPROCES...
MISPELLING PREPROCES...
MISPELLING PREPROCES...
MISPELLING PREPRCCES...
MISPELLING PREPROCES...
MISPELLING PREPROCES...
MISPELLING PREPROCES...
MISPELLING PREPRCCES...
MISPELLING PREPRCCES...
MISPELLING PREPROCES...
MISPELLING PREPROCES...
MISPELLING PREPROCES...
MISPELLING PREPRCCES...
MISPELLING PREPROCES...
MISPELLING PREPROCES...

Order = Text To Be Replaced

we're
theyre
it's
wont
shallnt
couldnt
cant
arent
didnt
dont
hadnt
hasnt
havent
isnt
mightn't
mustn't
neednt

<

11

~ 179 text transformations

Replacement Text

lam

you are
he is

she is
we are
they are
itis

will not
shall not
could not
can nat
are not
did not
do not
had not
has not
have not
is not
might not
must not
need not

Regular Expression

m. | »

| Connected to 'DNTRC - Repository\RQ5-Documentation'\Products And Services\7-Events\2013 06 12 SNECMANBDS\QOTE - Vel.mdb' .:

!|Ready

27
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Tokenization

), knowlegdeMANAGER = | B o]

knowlegdeMANAGER
By The REUSE Company

Domain Management Subdomains Indexing & Search 4 Text Transformation .. ‘ [ =D g

Tokenization Domain Management = Tokenization = Text Ti
A=ar Text Transformations «r9e | faREd el Text transformation corfiguration:
Search fields:
Roles identfier: ] I Type of transformation: [F{EGUIJ&F{ EXPRESSIONS: Named ertities identification v]
Type: [( Select Transformation type > L
Order:  [] Greaterthan: 0 === =
Text to be replaced: Teat to be replaced
Replacement text:
Regular expression: i :,-=:_-_ acement text
Replacement:
,,,,,,,,, femias: ' Regular expression configuration:
) Semantic:
el Temincloo N || Reaular Bpression:  (7<NUMBER>("T\s)iA\wi#fe/2[0-8 T\ LI70-9+((0\ 1 }(1ONeEDMEE " T-+1710-9F
o Tokenization
Tead transformations: . _
© Sstemming Replacemert
Identifier Type Crde |
© Tagging 1 MISPELLING PREPROCES
o s s Termtag: MNUMBER
Y| oo
@ Int I per 4 MISPELLING PREPROCES... ]
meence e e 5 MISPELLING PREPROCES... N Semantic:
lﬂ Clusterization awl £ _MISOFI 1IN PREDRACES
4 T
»  180text transformations Run ﬂe{a‘h'u'eh" D |
‘Raady Con
T Order: 10722
| |
Enabled: I
| ok || conea ||
||
h

28 © The REUSE Company knowlegdeMANAGER vé. | ASJYUITRTIOW I CUTERTELSER L



Vocabulary Management ‘ﬁeuse

COMPANY

Tokenization : Testing Regular Expressions

> NOT valid regular expressions presuming Upper case input
> The indexer transforms everything to LOWER

on Tester (=] b
ﬁ Regular Expression Tester R=NR

Regular expression infa:
N5 =R EGLULAR EXPRESSIONS: Named entities identification

Regular expression:  (7<STANDARDS=do-\d+[a-z]"=lS})

Replacement:

Testing
Sample text:

Outpit:

Cm | [ o ]|

29 © The REUSE Company knowlegdeMANAGER v6.1 5 il sidudlallis, sz
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Tokenization Problems

> The tokenization process can produce strange results when a domain
changes
> Ex: the following RegEX: (?<1>[a-z]+)(?<2>[\-/])(?<3>[0-9a-z]+)
> works well in English language to separate units and words by /, like in
Km/h, or Input/Output, but if it is used in French, the Arréet/Démarrage,
would produce a strange result Arré t/ D émarrage
> Solution:
o (I<1>[a-z4éi6UacIOUAIBAARIBE]+) (1<2>[\-/]) (1<3>[0-9a-Z4i6UaLIOUARTGAEIB] +)
> The tokenization process can produce strange results, depending on the
order of application of the regular expressions
30
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External tools:

e f\@ 'ﬁﬂ http://wwww.wordreference.com/fr/

Les dictionnaires :

Dictionnaire Andglais - Francais
Dictionnaire Francais - Anglais
Dictionnaire Francais - Espagnol
| Dictionnaire Espagnol - Francais
Conjugaisen de Verbes

English definition

English synonyms

Les forums :

Vocabulaire Francais - Anglais

Grammaire francaise et anglaise
Erancais Seulement

| Francais a : espaqgnol | ifalien

Dictionnaire Anglais

P-E2c ” 2 Top stories - ibis Wifi Services | Wi, Dictionnaire anglais
=

WordReference.com

Le dictionnaire anglais francais

anglais - francais o

QOutils :

Applications mobiles : iPhone, Android
Raccourcis : Firefox, Chrome
Bookmarklets

WR Mini pour les sites Web

Games

Homepages :
English, Espaiiol, Italiano

31

Ce site renferme plusieurs dictionnaires multilingues et un dictionnaire unilingue en anglais : Le
dictionnaire francais-anglais de WordReference contient & lui seul plus de 100 000 mots avec plus
de 250 000 traductions et continue encore a s'étoffer.

Advertising | About | Privacy Policy

http://www.wordreference.com/ l

© The REUSE Company knowlegdeMANAGER vé. |
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-:r@g

e|@| @ http://www.regexlib.com/

P~EBEX H @Tﬂp stories - ibis Wifi Services ... | O Regular Expression Library X

| & % @3

" RegExLib.c

Regular Exp

om

ression Library:

Home Search

Regex Tester Browse Expressions Add Regex Login

Tus clientes potenciales

[= X

Google

Please support
RegExLib Sponsors

Subscribe

&l Recent Expressions

194 readers

EY FEEDEURMER

Site Links

Welcome to RegExLib.com, the Internet's first Regular Expression Library.
Currently we have indexed 3694 expressions from 2113 contributors around the
world. We hope you'll find this site useful and come back whenever you nead help
writing an expression, you're locking for an expression for a particular task, or are
ready to contribute new expressions you've just figured out. Thanks!

e Add Regex

Sponsors

< Regex Cheat Shest

Find Expressions

search

P
Regex Tester Enter Keywords (e.g. email} Advanced
Browse Expressions 2\/ m Search
Add Regex

Manage My

Expressions Regex Resources

Contributors

Regex Resources
Web Services
Advertise
Caontact Us
Register
&l Recent Expressions
&l Recent Comments

Community

The Regulator

We recommend "The Regulator” as a tool for
tasting regular expressions. This tool supports the
commaon operations: "Match”, "Replace” and "Split”
and also has tight integration with the wabsarvicas
offerad by this site to allow you to submit patherns
to thiz site directly from the tool its=lf.

~ -
]_nc KCéuleUi” f
get regular expressions
The Regulator - a comprehensive .NET tool for

testing Regular Expressions.

Read the ADT Mag. online review here.

View all Regular Expression resources...

Regex Forums
Regex Blogs

Latest News

~
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Vocabulary Management

hReuse
COMPANY

Normalization / Stemming

-
&), knowlegdeMANAGER

> |

knowlegdeMANAGER
By The REUSE Comparty

Y -
Domain Management Subdomains Indexing & Search Documents Configuration Save | © Exit &
Stemming Domain Management = Stemming > Stemming rules
o -~ = 3 ]
kf,éf;;_\ Stemming rules «R9gw Jf' 2@ @ & 04
gl Search figlds:
Affives Description:
| Tem tag:
Substitutes
.
Stemming rules:
|dentifier Description +  Temtag
| S & INFINITIVE {OR ENG. NOUN) FROM A GERUND VERB
B 1 INFINITIVE FROM GERUND TO BE FORM VERE TO BE
) 5 INFINITIVE FROM PARTICIPLE/PRETERIT (ENGLISH} VERB
@ Terminol B 4 INFINITIVE FROM PRESENT INDICATIVE VERE
erminolo
Y B & INFINITIVE FROM PRESENT INDICATIVE (IRREGULAR) VERE
@ Tokenization s 7 NORMALIZES A COMPARATIVE ADJECTIVE ADJECTIVE
3 3 NORMALIZES AFIRMATIVE CONTRACTED FORMS VERE
| 0 Stemming B 15 NORMALIZES NEGATIVE CONTRACTED FORMS VERE
B 14 RETURNS ADJECTIVES FROM AN ADJECTIVE ADJECTIVE
O Tagging i 13 SINGLE VERE REPLACEMENT VERE
O Li & 12 SUBSTANTIVES (TO FEMININE AND PLURAL NOUNS) NOUN
Light Ontology 2 11 SUBSTANTIVES (TO FEMININE AND SINGULAR NOUNS)  NOUN
@ Inference rules B 10 SUBSTANTIVES (TO MASCULINE AND PLURAL NOUNS) NOUN
B 9 SUBSTANTIVES (TO MASCULINE AND SINGULAR NOUNS)  NOUN
u Clusterization o 2 to be verb AUXILIARY VERB
# 16 stemming rules
|Ready Connected to 'DATRC - Repository\RQ5-Documentation\Products And Services\7-Events\2013 06 12 SNECMA\BDs\OOTE - V6L.mdb" .:
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COMPANY

Normalization (Stemming)

-
&}, knowlegdeMAMNAGER .
- —— & o @ &, Substitutes E@g
e— —
knowlegdeMANAGER
Substitute configuration:
By The REUSE Company Substitie: ]
Domain Management Subdoma ,//' Fule:  INFINITIVE FROM PARTICIPLE/PRETERIT (ENGLISH)
Stemming I
T Source number: | Invariant '] Source person: [|ﬂ\-‘al'iarrt "l
‘:\‘}‘f:'\ Stemming rules I
~ Target number: [Irwariarlt "'] Target person: ’Ir‘lvariarrt "]
Afftees Aific
/ T - —> Afic  stood - Type: | Suffix
Substitut
== Exceptions:
| Tem 4 Tem Tag
e
| @ Terminology
@ Tokenization e |
0 Stemming [ Ok ] ’ Cancel
© Tagging ‘_ ] -

34 © The REUSE Company knowlegdeMANAGER v6.1 % [l sliudlalls, St I
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COMPANY

Normalization to Plural

€6 _9

> The Normalization rule should be “nothing” to “s” or “es” or...
> No support to “empty” suffix

»  So particular rules should be created

> Eg.For Interface -> Suffix “ace” to “aces”

> Etc.

35 © The REUSE Company knowlegdeMANAGER v6.1 5 il sidudlallis, sz
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Normalization (Stemming) - Exceptions

-
4 Substitutes E@Q
| —
Substitute corfiguration:
Substitute:
Rule:  INFINITIVE FROM PARTICIPLE/PRETERIT (ENGLISH)
Complete: [
Source number: [lr‘l\‘ariarrt '] Source person: [lmrariant v]
Target number: [Im.-ariarrt vl Target person: [Imran'ant v]
Afoe:
Affic: stood - Type: | Suffic

0 exceptions

36
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»

Exceptions are applied
to terms before the
affix work

If a term is the
exception => do not
apply the substitution.

For Latin Languages,
Exceptions are also
applied after reflective
word separations

> Eg.Retirarse —

»  Retirar SE

LIy UITRTIOHICATERTELSE L
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Disambiguation / Tagging

g

g

g

37

Process needed to solve multiple candidates created by the normalization
process.

Based on Context
> At both sides of the ambiguous term

Based on Disambiguation rules + Bigrams Statistics + Rules of thumb

Application Order:

> Disambiguation rules

> Bigrams Statistics
> Rules of Thumb

»

The tag of the candidate that matches with the input text (if not
unclassified)

The tag with more probability of occurrence by itself
The Noun tag if a candidate is of that type
The tag of the first candidate

© The REUSE Company knowlegdeMANAGER v6.1 5 il sidudlallis, sz



Vocabulary Management ‘ﬁeuse

COMPANY

Disambiguation / Tagging : (Rules)

> Disambiguation rules

Relative Relative Relative

Position Position Position
0 [ 2
[ Type B ] Type C [ Type B ]
)
Type D

Select Type C

> If In Position O we have a candidate of type B and in Position | we have a
candidate of Type C and a Candidate of Type D and in position 2 we have a
candidate of type B => select the candidate of type C in position | as the
right one

38 ©The REUSE Company knowlegdeMANAGER v6.1 2% b st bl



Vocabulary Management ‘ﬁeuse

COMPANY

Disambiguation / Tagging : (Rules)
> Example:

Initial Sentence

He is as intelligent as my father
[ Pronoun ] Be Verb Conjunction Noun ] Conjunction Determiner] [ Noun ]
Adjective ]
Relative Relative Relative
Rule Position Position Position
0 I 2

[ Type B ] Type C [ Type B ]

Type D

J

( 3

Select Type C

Final Sentence

He is as intelligent as my father

[ Pronoun ] [ Be Verb ] [Conjunction] [ Adjective ] [Conjunction] [ Determiner] [ Noun ]

39 ©The REUSE Company knowlegdeMANAGER v6.1 % by il dantle




Vocabulary Management

‘Reuse
COMPANY

Disambiguation / Tagging : (Rules)

> Rules are applied in Order of weight
> All the valid candidates at the moment of the application of the rule are
considered
> Which can imply possible problems
> Eg.If the sentence is:
He is as intelligent as my father
Pronoun Be Verb Conjunction Noun ] Conjunction Determiner ] [ Noun
Adverb Adjective ] Adverb
> And the rule of the previous slide is applied first => the rest of the rules should
work with the following sentence:
He is as intelligent as my father
l Pronoun l [ Be Verb ] Conjunction ] [ Adjective ] [ Conjunction ] Determiner [ Noun ]
Adverb ] [ Adverb ]
40 © The REUSE Company knowlegdeMANAGER vé. | LUV DURRTIOE0gEs TELSEN L
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hReuse
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Disambiguation / Tagging : (Rules)

Tag probabilties

M ™y
AkHMegdeMAEGER‘ B 3 2 B l oo
knowlegdeMANAGER
By The REUSE Company
Domain Management Subdomains Indexing & Search Documents Configuration Save :’:: Exit &)
Tagging Domain Management = Tagging = Tagging rules
Qualfications «R9e|fandded
Search fields:
Tagging rules Description:
|
Bigram disambiguation Enabled: [

. 31 [ARTICLES] - ARTICLE/MEASUREMENT UNIT —» PREF
lﬂ Clusterization

2010
1200

Tagging rules:

ldentifier Description - Weight Enabled |«
404 [ADJECTIVE Last] - last+NOUMN -> last is ADJECTIVE 1150 ]

ll 391 [ADJECTIVE Next] - Next+NOUN -> next is ADJECTIVE 1160 ] =
563 [ADJECTIVES] - ina)} VERB + VERB(Genund)/ADJECTIVE -> ADJETIVE 2347
562 [ADJECTIVES] - ADJECTIVE + Or + VERB/ADJECTIVE -> ADJETIVE 2346
86 [ADJECTIVES] - ARTICLE + (VERE)/INOUN —= GNRT UNCL. ADJECTIVE 1255 [
@] Terminology 553 [ADJECTIVES] - ARTICLE = ADJ/VERE + NOUN -> ADJECTIVE 2247
o 334 [ADJECTIVES] - ARTICLE = VERB{From Participle/Gerund)/ADJECTIVE -> ADJECTIVE 2253
@ Tokenization 552 [ADJECTIVES] - DETERMINER + ADJ/VERE + NOUM - ADJECTIVE 2246
@ Stemming 557 [ADJECTIVES] - NOUN + ADJ/VERB {From Participle) - ADJECTIVE 275
420 [ADJECTIVES] - PREPOSITION + ARTICLE + NOUN/ADJECTIVE + NOUN -> ADJECTIVE 2139
© Tagging 377 [ADJECTIVES] - PREPOSITION TO = ADJECTIVE —> IADJECTIVE 1520
28 [ADJECTIVES] - VERB/ADJECTIVE + NOUN -> ADJETIVE 1440
€4 Light Dntology 410 [ADVERBS] - ADVERBS can NOT be LUNCL. NOUN/ADJ 1080
527 [ADVERBS]- NOUN + PREPOSITION/ADVERB + NUMBER-> ADVERB 2037
@ Inference rules 550 [ADVERES] - That: Det. vs. Adv + PRONOUN —= That (ADVERE) 2144
O

399 [DETERMINER - CUANTIFIER] - CUANTIFIER DETERM.+ NOUN - CUANTIFIER DETERM.

®  B3tagging rules

!|Ready Connected to 'D:\TRC - Repositony\RQS-Documentation\Products And Services\7-Events' 2013 06 12 SNECMANBDs\OOTE - V61.mdb' i
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Vocabulary Management

Reuse

COMPANY

Tagging : (Rules)

o}, knowlegdeMANAGER
- . .

knowlegdeMANAGER
By The REUSE Compary

Domain Management Subdom:

Tagging
Qualfications
Tagging rules
Bigram disambiguation

Tag probabilities

FFFFFFFFF

@ Teminology
@ Tokenization
0 Stemming
() Tagging

&4 1inht Nntnlane

42

&}, knowlegdeMANAGER

&2 Clusterization

- - . i, -
knowlegdeMANAGER
By The REUSE Company
Domain M Subd Indexing & Search Documents Configuration
Tagging Domain Management > Tagging > Tagging rules
~ Y 3
Qualications «ROC|SBBdesed
Search fields:
Tagging es Description
Bigram disambiguation Ensbled: W
Tag probabities Tagging s
Identfier Description Weight
404 [ADJECTIVE Last] - last-NOUN - last is ADJECTIVE 1150
391 [ADJECTIVE Next] - Next+NOUN -> next is ADJECTIVE 1160
563 [ADJECTIVES] - fno) VERB + VERB{Gerund)/ADJECTIVE -> ADJETIVE 2355
562 [ADJECTIVES] - ADJECTIVE + Or + VERB/ADJECTIVE -> ADJETIVE 2345
""""" €6 [ADJECTIVES]- ARTICLE + (VERB)/INOUN —> GNRT UNCL. ADJECTIVE 1255
4] Teminology 553 [ADJECTIVES] - ARTICLE + ADJ/VERB + NOUN -> ADJECTIVE 2247
o 334 [ADJECTIVES] - ARTICLE + VERB(From Participle/Gerund)/ADJECTIVE -> ADJECTIVE 2253
@ Tokenization 552 [ADJECTIVES] - DETERMINER + ADJ/VERB + NOUN -> ADJECTIVE 2246
@ Stemming 557 [ADJECTIVES]- NOUN + ADJ/VERB (From Participle) —> ADJECTIVE
420 [ADJECTIVES] - PREPOSITION + ARTICLE + NOUN/ADJECTIVE + NOUN -> ADJECTIVE 2133
i 564 [ADJECTIVES] - PREPOSITION +0Or + VERE/ADJECTIVE -> ADJETIVE 2347
377 [ADJECTIVES] - PREPOSITION TO + ADJECTIVE ~> |ADJECTIVE 1520
£} Light Ontology 28 [ADJECTIVES] - VERB/ADJECTIVE + NOUN -» ADJETIVE 1440
410 [ADVERBS] - ADVERBS can NOT be UNCL. NOUN/ADJ 1090
@ Inference rules 527 [ADVERES] - NOUN + PREFOSITION/ADVERB + NUMBER-> ADVERB 2037

550 [ADVERBS] - That: Det. vs. Adv + PRONOUN —> That (ADVERB)
31 [ARTICLES] - ARTICLE/MEASUREMENT UNIT —» PREP

4 Tagging rule

T — | e - —

Tagaing rule configuration:

1= w s i1 B ADECTIVES] - DETERMINER + ADJ/VERB + NOUN -> ADJECTIVE

Weight 224612

Enabled

Idertifier « Type Tem Tag Semartic Position Deny

ETERMINER a

3083 Termtag NAA ADJECTIVE NAA 1 ]
3084 Termtag NAA VERBE NAA 1 [
3085 Termtag NAA NOUN NAA 2 [
3086 Clarfier element < No Tem > ADJECTIVE NAA 1 [

5 tagging rule elements

© The REUSE Company knowlegdeMANAGER vé. |
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Vocabulary Management ‘ﬁeuse

Disambiguation / Tagging : (Bigrams)

> Eg.If the sentence is:

He is as intelligent as my father

—

[ Pronoun ] [ Be Verb ] [Conjunction [ Adjective ] Conjunction] [Determiner] [ Noun ]

l Adverb l l Adverb l

> The following statistics will be checked:

> BeVerb — Conjunction

> BeVerb —Adverb

> Conjunction — Adjective
> Adverb — Adjective

> To decide which is the right tag for the first “AS”

43 ©The REUSE Company knowlegdeMANAGER v6.1 % by il dantle
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Tagging : (Bigrams)

-
&} knowlegdeMANAGER

knowlegdeMANAGER
By The REUSE Compary

Domain Management
Tagging

Qualifications
Tagaing rules
Bigram disambiguation

Tag probabilities

@ Terminology
0‘ Tokenization

0‘ Stemming

() Tagging

A Light Ontology

44

Subdom:

e Reuse
COMPANY

— — — = N
) knowlegdeMANAGER e 5 e
- -
knowlegdeMANAGER
By The REUSE Comparny
Domain M Subdi Indexing & Search Documents Configuration Save | Exit &
Tagging Domain Management = Tagging > Bigram disambiguation
Qualifications «=|9™ g BR@ @ ¢e 4
Search fields:
Tagging rules 1st Temm Tag;
2nd Term Tag:
Bigram disambiguation
|
Tag probabilties Bigrams: |
— — ===
), knowlegdeMANAGER =&
knowlegdeMANAGER
By The REUSE Comparty
e
Domain Management Subdomains Indexing & Search Documents Configuration Save | °) Exit &)
Tagging Domain Management > Tagging > Tag probabilities
- s [ . 3
Qualffications «r[9w™ ‘*j Ga @ @ 7o 4
Search figlds:
Tagging rules Term Tag;
Bigram disambiguation
Temn tags l
Tag probabilties ‘ Identifier Tem Tag & Domain Stats App. Domain Corpus Stats App. Corpus ol
0 23 ABBREVIATION 0,000000 1] 0.000000 0|2
0 82 ABSOLUTE VERB 0,000000 1] 0,000000 0|
0 38 ACRONYMS 0,000000 o 0,000000 0
0 5 ADJECTIVE 0.000000 1] 0,000000 0
o 55 ADVERB 0.000000 o 0,000000 0
|/ e 3 ADVERBIAL PHRASE 0,000000 0 0.000000 0
@ ) =] 145 AGENTIVE VERE 0,000000 1] 0.000000 0
lzrminoloy @ 162 AND LINKING 0,000000 0 0,000000 0
S 0 29 APOSTROPHE 0,000000 ] 0000000 0
@ Tokenization
0 171 ARITHMETICOPERATOR 0,000010 0 0,000010 0
@ Stemming o 60 ARTICLE 0,000010 0 0,000010 0
0 124 ASPECTUAL VERB 0,000000 o 0,000000 0
© Tagging e 33 ASTERISK 0,000000 0 0.000000 0
f ) o 173 AUXILIARY VERB 0.000000 o 0,000000 0
€ Light Ontology Q 73 CARDINAL FOINT 0.000000 0 0.000000 ]
@ Inference rules o 161 CAUSAL CONECTOR 0,000000 1] 0.000000 0
0 153 CAUSATIVE VERB 0,000000 1] 0.000000 0
& Clusterization e 141 CAUSE 0,000000 0 0.000000 0
0 21 CLOSING ANGLE BRACKETS 0,000000 [1] 0,000000 0o~
#  132term tags

ll Ready

| Connected to 'DATRC\PROJECTS\Thales\Ontology creation\ THALES - Patterns - V61.mdb' .
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