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Idea of a new service: connect buyers and sellers
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Sending a "sell" post:

"For sale Nissan Laurel 1984 in good condition"
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A "looking for" post:

"looking for a Japanese car , full check up,

full option, above 1985 the price should

 be less than 2500 JD."
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Important factors in building such systems
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Necessary choices for the envisaged system
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Current Scene: studied e-commerce systems
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Current Scene: needs not covered
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Current Scene: hypothesis
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Impossibility of using “general language techniques”

Several efficient 
applications have been 
developed by exploiting 
the restrictions of a 
sublanguage (Sager 
1986; Kittredge and 
Lehrberger 1982; 
Grishman and Kittredge
1986). (LSP, PROTEUS, 
PUNDIT, KERNEL, and 
MedLEE, GENIES)

restricted area
of human activity

sublanguage

The presence in some sublanguages of structures which are unknown in the standard language . . . no single

parsing grammar will be adequate for all types of text.

standard language

extragrammaticaly
idiosyncratic lexical forms

ellipsis
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Importance of using content representation

Sublanguage

Semantic grammar

Content representation

Words
meaning

synonyms

semantic processing

functions and nature of
desired application
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Sublanguage: the scarcity of data

collect "similar"
corpus

analyze

build basic system

collect real SMS
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Sublanguage: analysis approach

• Quantitative properties:
–Type-Token Ratio (TTR): lexical complexity 
–Sentence length: language complexity
–Words frequency: identifies the nature of text 
(telegraphic or normal)

• The manual study for lexico-semantic patterns
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Sublanguage: examined SMS-based corpus
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Sublanguage: examined SMS-based corpus
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Sublanguage: examined SMS-based corpus
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Sublanguage: examined SMS-based corpus

number of new types for each 200 

sentences

0

500

1000

1500

2000

2500

200 400 600 800 1000

number of sentences

n
u
m
b
e
r 
o
f 
ty
p
e
s

Cars Real Estate



١٦

Sublanguage: Lexical characteristics

special
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Looking for to rent a ground apartment with a 
large garden and a garage with private entrance 
new 2-3 bedroams in Rabiah, Om Alsumaq 
Mecca street Alshumesani Sports city up to 
3500 annual  
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Sublanguage: syntactic characteristics

different struc tures
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fu lly formed
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Sublanguage: semantic characteristics

knowledge exists at di fferent

level o f detai ls

the use of genera lization in

the "looking for" posts

addi tional level  of abstrac tion

that represents the under lying

meaning

conc epts hierarchy, synonyms

CRL-CAT S

“looking for a CIVIC” or “A Japanese Honda Civic car for sale”.  

“looking for a French car”, “looking for a villa in West Amman” or “looking for  economical car”.  
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Sublanguage analysis: outcome
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CE: KR (CRL-CATS)
 B)C9    =DE0    =FGH   او@94/@(?      <(= ١٩٩٧ 49د67   ه234ا    0(/ر-    ,+*()    
. دE7/ر    ٧٧٥٠

For sale Honda year 1997 Automatic transmission Air 
condition Center Lock price 7750 Dinar

[S]
sal(saloon:06, sale:00)
mak(saloon:06, HONDA (country<japan):0C)
yea(saloon:06, 1997:0U)
fea(saloon:06, automatic gear:0Z)
fea(saloon:06, air condition:1D)
fea(saloon:06, center lock:1I)
pri(saloon:06, 7750:1S)
[/S]

property name MDO
semantic information

CW
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CE: CATS architecture
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The structure of EnCo 

RAWLAW

EnCo Engine

Input tape (node -list)

Node-Net (UNL graph)

 Rules

Dictionary

Output

CW CWCWCW ......
......
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Example of a node in the tape or the node-net  

���

introduce(agt>human,obj>human)
string

meaning symbol

string features

V

REG

TR

3P

PAST

ACTIVE
@entry.@past

graph attributes

"verb"

"regular"

"transi tive"

"3 rd person"

"past"

"active voice"
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EnCo: basic operations

<< >>

LAW RAW
. . .. . .

Tape

fahima

V,REG,3P,PAST

 �()*+,- Khalid

understand( icl>event ) khalid(icl>person)

NAME,N,SING,M

L3R  viewEnCo state after applying shift right rule:
R{:::}{:::}( )P1;

<<
>>

LAW RAW
. . .. . .

Tape

fahima

V,REG, 3P, PAST

�()*+,- Khalid

understand(icl>event) khalid(icl>person)

NAME,N,SING,M

BLK

L3R  view
EnCo state after applying a blank  remove rule followed

by shift right rule:

+{:+BLANK::}{BLK:::}P255;

R{:::}{:::}()P1;

<< >>

LAW RAW
. . .. . .

Tape

fahima

V,REG,3P,PAST,B LANK

 �()*+,- Khalid

understand( icl>event ) khalid(icl>person)

NAME,N,SING,M

L3R  view

<< >>

LAW RAW
. . .. . .

Tape

fahima

V,REG,3P,PAST ,BLANK

 �()*

+,-

Khalid

understand(icl>event)

khalid(icl>person)

NAME,N,SING,M.ncnp

agt

agt

EnCo state after applying a rule that create an "agt"

relation:

<(^M UQA RA BA) {V,^agt,PA ST,^RelPron:+agt::}{ncnp,^TIME,^LPL

ACE,^MA N,^JA R::agt: }P8;

L3R  view
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EnCo: overall analysis strategy

 *+,- ./012  *34356   *7891: 6 3:8;  <8=

12

 *+,- ./012 *34356   *7891: 6  <8=

 *+,- ./012   *7891: 6  <8=

Khalid

 *+,- ./012  <8=

agt

Khalidnew

mod

Khalid

agt

car

new
mod

obj

3

drivekhalidcarnewhigh speed

agt

drivecarnewspeedhigh

drivecarspeedhigh

drivespeedhigh
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EnCo rules as a low level formalism for parsing

Noun adjective

  <{N:adj_added::}{adj::mod:}P11;

mod

Verb Noun

  <{V,^agt:agt::}{N::agt:}P8;
agt

Verb Noun

  <{V,̂ obj:obj::}{N::obj:}P7;
obj

NounNounV erb adjective adjecti ve

1 mod 1 mod
2 agt

3 obj

a simplified dependency representation of
 a verbal sentence in Arabic
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The Lingware: Daoud’s EnCo Diagrams (DED)
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m o dm o dm o dm o d
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a oja oj

a oja oj

 

aoj

nc np

mod

def

nde

R ig ht  b ou nd ary o f
n cnp

R ig ht  b ou nd ary o f
n cnp

R ig ht  b ou nd ary o f
n cnp

R ig ht  b ou nd ary o f
n cnp

 

V n c np n cn p

o b j

a g t

Sent ence

DED diagrams

Generate

 
RelClause _agtRelClause _agt

VVVVRelPronRelPronRelPronRelPron removeremoveremoveremove

;==============<<<<blank>>>>>==================  
+{: ::}{BLK: ::}()P255;  
;==============<<<<complete>>>>>================  
R{sentence,̂ complete:complete,&@entry::}{STAIL:: :}()P5;  
;==============<<<<SHIFT_RIGHT>>>>>============  
R{: ::}{:::}()P1;  
;==============< <<<sentence>>>>>================  
<{V ,̂ agt: agt:: }{ncnp::agt:}()P8;  
<{V ,agt,^obj:obj,sentence::}{ncnp::obj:}()P7;  
;==============<<<<ncnp>>>>>==================  
L{aoj ,̂ ncnp:ncnp::}{^AL,^V,̂ RelPron: ::}()P9;  
L{mod,^ncnp:ncnp::}{^AL,̂ V,^RelPron: ::}()P9;  
L{nde,^ncnp:ncnp::}{^AL,̂ V,̂ RelPron:::}()P9;  
L{def,̂ ncnp:ncnp::}{^AL,̂ V,^RelPron:: :}()P9;  
;==============<<<<aoj>>>>>==================  
<{nde: -nde,aoj :aoj:}{adj:::}()P10;  
<{def:aoj :aoj:}{defadj: ::}()P10;  
<{mod:aoj:aoj:}{defadj :::}()P10;  
<{def:aoj :aoj:}{RelClause_ obj:::}()P10;  

<{mod:aoj:aoj:}{RelClause_obj:: :}()P10;  
;==============<<<<mod>>>>>==================  
<{nde,̂ mod:mod::}{def::mod:}()P11;  
<{nde,̂ mod:mod::}{NSUFFEX,MODREL::mod:}()P11;  
;==============<<<<def>>>>>==================  
-{FW,AL:::}{nde,̂ def: -nde,def ::}()P12;  
L{::: }{NAME,̂ def: -NAME,def::}()P12;  
;==============<<<<defadj>>>>>==================  
-{FW,AL:::}{adj ,̂ defadj: -adj,defadj: :}()P11;  
;==============<<<<RelClause_obj>>>>>=============  
<{V ,RelClaus e_agt,̂ RelClause_obj:RelClause_obj::}{ncnp::obj:}()P1 1;  
;==============<<<<RelClause_agt>>>>>=============  
-{RelPron:RelClause_agt::}{V:: :}()P12;  
 

EnCo rules
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The lingware: mapping procedures

CC1CC1CC1
DC1 DC2

REL1

CC2 CC3 DC3

REL3
REL2

DC4 CC4OP1

CC5
CC6 DC4

REL5
REL4

<{DC1,^REL1:CC1,REL1::}{DC2::REL1:}()P8;

<{CC2,^REL2:REL2::}{CC3::REL2:}()P8;

<{CC2,REL2,^REL3:CC1,REL3::}{DC3::REL3:}()P8;
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The lingware: an example
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R ight  boundary of
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defdef defadjdefadj
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aojaoj

aojaoj

modmod

aojaoj

aojaoj

aojaoj

NSUFFEXNSUFFEX
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The lingware: testing the DED

 ?@AB CDEF يHIا KآHIا ?IEM NOPرس?Iا STاUIا ?VW@Iب داود اE[أ آUF يHIي ا]^Iا
The clever Khalid who met the strong Moh’d who read Daoud’s fantastic useful 
book understood the lesson.
[S]
aoj(clever:0B, Khalid:04)
aoj(strong(icl>state):0V, mohammad:0P)
mod(book:18, daoud:1D)
aoj(useful:1K, book:18)
aoj(fantastic:1Q, book:18)
obj(read:14, book:18)
aoj(read:14, mohammad:0P)
obj(meet:0K, mohammad:0P)
aoj(meet:0K, Khalid:04)
agt(understand:00.@entry, Khalid:04)
obj(understand:00.@entry, lesson:1X )
[\s]
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Outline

• Short proof of  “necessity” part

• Proof of “possibility” part with some original contributions

–Sublanguage Analysis

–Content Extraction

•CE in EnCo

•DED methodology

•CE: the case of CATS

–The QA component

–Evaluation and results

• Conclusions and perspectives
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Content extraction: architecture

extraction rules

dictionary

EnCo
CRL-CATS

Content Extractor

based on
semantic grammar

based on
semantic classes

captures meaning
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Content Extraction: the use of semantic grammar

 The price is 500 dinar Pri(flat,500@dinar)  د�/�ر500ا�!�� 
 dinar Pri(flat,500@dinar) 500  د�/�ر500

 The price is 500 Pri(flat,500)  500ا�!�� 
 4500 ���3 ا�!�� 2� 

د�/�ر 
Not more the price 500 
dinar 

Pri(flat,500@dinar@less) 

 The price is not more 500 Pri(flat,500@less) 500ا�!�� 4 ���3 2� 
 dinar and above Pri(flat,500@dinar@more) 500 د�/�ر و اآ�5 500
 and above dinar Pri(flat,500@dinar@more) 500 و ��)	ق د�/�ر 500

 

The Price Knowledge component
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Content Extraction: the use of DED

CC1CC1CC1CC1CarPostCarPost

vechvechvechvech

pripri

pricepricepriceprice

<{vech:CarPost,pri::}{price::pri:}P10;<{vech:CarPost,pri::}{price::pri:}P10;

priceless

price

pricemore

Right boundary of
price

Right boundary of
price

pricelequalless remove

priceequalmore remove

priceequal lessremove

priceequal moreremove

priceequal
Right boundary of

price

priceless

numberlesspricehint remove

numberlesspricehint remove

numberless currencyremove

currencyremove
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Content Extraction: the dictionary

 ;<B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3"{}[د7
�	 67 ام]
 ;<B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3"{}[د7
�	 67 أم]
[	�
 ;<B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3"{}[67.ام.د7
[	�
 ;<B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3"{}[67.أم.د7
 ;<B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3"{}[د7
�	 7' ام]
 ;<B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3"{}[د7
�	 7' أم]
[	�
 ;<B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3"{}[7'.ام.د7
[	�
 ;<B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3"{}[7'.أم.د7
 
 

 

• Compensates for lexical inconsistency by connecting words 
to concepts (CWs).

•Provides the semantic information needed for reasoning.

• The number of CWs is 10828.

•The number of lexical forms is 30982.
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Extraction rules

• Based on semantic description.

• Numerical values recognition

• Named entities extraction

• Extraction of relation

• Extraction of significant information only

• 710 rules for both Cars and Real Estate domain.
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Semantic-based matching

• CE handles different causes of mismatch at the local level. 

• Other sources of mismatch are handled at the global level:

–Granularity

–Generalization

– No answer situations

• Exact matching is not sufficient. Semantic matching is used.

• DB has to be designed with an inference mechanism.



٣٨

Information flow of "sell” post 

"for sale a

Lancer 99 at
5000 dinar"

sal(saloon:00, sale:00)

mod(saloon:00,
Lancer(country<japan,m
ake<MITSUBISHI):06)

yea(saloon:00, 99:0I)
pri(saloon:00, 5000:0L)

Insert into cars
(maincat, model, year,
price, country, make)
Values('saloon','lancer
', '99','5000', 'japan','mit
subishi' )

Database

Content
Extraction

SQL
construction

Store

CRL-CATS

Text SQL
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Information flow of “looking for” post 

"looking for a

Mitsubishi

Lancer"

"looking for a

Mitsubishi

Lancer"

"looking for a

Mitsubishi

Lancer"

"looking for a

Mitsubishi

Lancer"

wan(saloon:00, wanted:00)

mak(saloon:00,

MITSUBISHI(country<japan):06)

mod(saloon:00,

Lancer(country<japan,make<MIT

SUBISHI):0G)

wan(saloon:00, want ed:00)

mak(saloon:00,

MITSUBISHI(country<japan):06)

mod(saloon:00,

Lancer(country<japan,make<MIT

SUBISHI):0G)

wan(saloon:00, wanted:00)

mak(saloon:00,

MITSUBISHI(country<japan):06)

mod(saloon:00,

Lancer(country<japan,make<MIT

SUBISHI):0G)

wan(saloon:00, want ed:00)

mak(saloon:00,

MITSUBISHI(country<japan):06)

mod(saloon:00,

Lancer(country<japan,make<MIT

SUBISHI):0G)

select MsgCont act

from  Cars   where

 make ='mitsubishi'

and  model ='lancer'

and maincat ='saloon'

s elect MsgContact

from  Cars   where

 make ='mitsubishi'

and  model ='lancer'

and maincat ='saloon'

select MsgCont act

from  Cars   where

 make ='mitsubishi'

and  model ='lancer'

and maincat ='saloon'

s elect MsgContact

from  Cars   where

 make ='mitsubishi'

and  model ='lancer'

and maincat ='saloon'

DatabaseDatabaseDatabaseDatabase

Content

Extraction

Content

Extraction

Content

Extraction

Content

Extraction

SQL

construction

SQL

construction

SQL

construction

SQL

construction

retrieveretrieveretrieveretrieve

CRL-CATSCRL-CATS

"look ing for""looking for" SQLSQL

Mitsubishi:

07999855 Lancer

07999855 Lancer

Mitsubishi:

07999855 Lancer

07999855 Lancer

Mitsubishi:

07999855 Lancer

07999855 Lancer

Mitsubishi:

07999855 Lancer

07999855 Lancer

"tabular result""tabular result"

retrieveretrieve
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QA: Generating Responses 

Pe ugeot

795060648:206

795628297:206

795200155:206

795507509:206

745540890:206

0795965390:206

795285682:206

795603371:206

795238662:206

796695553:206

Peuge ot

795060648:206

795628297:206

795200155:206

795507509:206

745540890:206

0795965390:206

795285682:206

795603371:206

795238662:206

796695553:206

Pe ugeot

795060648:206

795628297:206

795200155:206

795507509:206

745540890:206

0795965390:206

795285682:206

795603371:206

795238662:206

796695553:206

Peuge ot

795060648:206

795628297:206

795200155:206

795507509:206

745540890:206

0795965390:206

795285682:206

795603371:206

795238662:206

796695553:206

Car MakeCar Make

ModelModel

Phone numberPhone number

CATSCATSCATSCATS

"Looking for a

Peugeot 206"

"Look ing for a

Peugeot 206"

"Looking for a

Peugeot 206"

"Look ing for a

Peugeot 206"

Q
uery

Q
uery

Q
uery

Q
uery

new itemsnew items

older itemsolder items

Response

Response
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QA: Database

Object-idObject-id attr1attr1 attr2attr2 attr3attr3

11 aa bb nullnull

22 nullnull cc dd

33 nullnull nullnull aa

44 bb nullnull dd

Object-idObject-id attr1attr1 attr2attr2 attr3attr3

11 aa bb nullnull

22 nullnull cc dd

33 nullnull nullnull aa

44 bb nullnull dd

Horizontal table representationHorizontal table representation

0bject-id0bject-id keykey valuevalue

11 attr1attr1 aa

11 attr2attr2 bb

22 attr2attr2 cc

22 attr3attr3 dd

33 attr3attr3 aa

44 attr1attr1 bb

44 attr3attr3 dd

0bject-id0bject-id keykey valuevalue

11 attr1attr1 aa

11 attr2attr2 bb

22 attr2attr2 cc

22 attr3attr3 dd

33 attr3attr3 aa

44 attr1attr1 bb

44 attr3attr3 dd

Vertical table representationVertical table representation
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QA: Database

column meaning source of information

id post id system

msgCaller mobile number of the poster SMS message

msgDate data of the message SMS message

msgTxt content of the post SMS message

maincat MDO CRL-CATS

make car maker CRL-CATS

model car model CRL-CATS

country manufacturer country CRL-CATS

motor motor size CRL-CATS

makeyear year CRL-CATS

price price CRL-CATS

color color CRL-CATS

feature feature CRL-CATS

strGUID Globally Unique Identifier system

IsBuyer "sell" or "looking for" CRL-CATS

IsInActive active or inactive post SMS message

SendFlag indicates if the query is answ ered or not system
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QA: Reasoning and semantic-based matching 

carcarcarcar

JapanJapanJapanJapan MitsubishiMitsubishiMitsubishiMitsubishi LancerLancerLancerLancer

C
ou

ntry

C
o
u
ntry m

ak
e

m
ak

e

m
od

el

m
od

el

HondaHondaHondaHondaNissanNissanNissanNissan

GalantGalantGalantGalant

CivicCivicCivicCivic

AccordAccordAccordAccord
AltimaAltimaAltimaAltima MaximaMaximaMaximaMaxima



٤٤

QA: Reasoning and semantic-based matching 
(scenario 1) 

Country Make

France Renault

France Peugeot

Japan Honda

...

id msgcaller maincat make model ---- ....

1 079667999 saloon Null Clio

2 07989999 saloon Renault Clio

3 07988856 saloon Null Megan

4 079777 saloon Peugeot Null

5 078666 Saloon Honda Civic

.....

Make Model

Renault Clio

Renault Megan

Honda Civic

...

Cars table

CountryMake table:

MakeModel table:

SELECT msgcaller

FROM cars

WHERE make in

(select make from  countrymake  where country  ="France") 

Or

model in (select model from makemodel where make in (select make from  
countrymake  where country  ="France") );
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QA: Reasoning and semantic-based matching 
(scenario 2) 

id msgcaller maincat make model Country MsgTxT

1 079667999 saloon Renault Clio France for sale a Clio

2 07989999 saloon Renault Clio France For sale a Renault Clio

3 07988856 saloon Renault Megan France For sale a Megan

4 079777 saloon Peugeot Null France for sale a Peugeot

5 078666 Saloon Honda Civic Japan for sale a Honda Civic

.....

Cars table
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QA: Storing “sell” posts 

“for sale a Lancer 99 at 5000 dinar”

[S]

sal(saloon:00, sale:00)

mod(saloon:00, Lancer(country<japan,make<MITSUBISHI):06)

yea(saloon:00, 99:0I)

pri(saloon:00, 5000:0L)

[/S]

Insert into cars (maincat, model, year, price, country, make)

Values(‘saloon’,’lancer’,’99’,’5000’,’japan’,’mitsubishi’)
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QA: Processing of “looking for” posts

““looking for a Mitsubishi Lancer”

[s]

wanwanwanwan((((saloonsaloonsaloonsaloon::::00000000, , , , wantedwantedwantedwanted::::00000000))))

makmakmakmak((((saloonsaloonsaloonsaloon::::00000000, , , , MITSUBISHI(countryMITSUBISHI(countryMITSUBISHI(countryMITSUBISHI(country<<<<japanjapanjapanjapan):):):):06060606))))

modmodmodmod((((saloonsaloonsaloonsaloon::::00000000, , , , Lancer(countryLancer(countryLancer(countryLancer(country<<<<japan,makejapan,makejapan,makejapan,make<<<<MITSUBISHIMITSUBISHIMITSUBISHIMITSUBISHI):):):):0000GGGG))))

[/S][/S][/S][/S]

select  MsgCaller from  Cars  where 

make ='mitsubishi' and  model ='lancer‘ and  
maincat ='saloon'

select MsgCaller from Cars  where 

(make ='mitsubishi' or  model ='lancer') 

and  maincat ='saloon'
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No answer situations

process user's query

Has

answers?

send answers

yes

relax

no

Has

answers?
yes

activate a

follow up agentNO
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Follow up 

"looking for a

Mitsubishi

Lancer"

"looking for a

Mitsubishi

Lancer"

"looking for a

Mitsubishi

Lancer"

"looking for a

Mitsubishi

Lancer"
wan(saloon:00, wanted:00)

mak(saloon:00,

MITSUBISHI(count ry<japan):06)

mod(saloon:00,

Lancer(country<japan,make<MIT

SUBISHI):0G)

wan(saloon:00, wanted:00)

mak(saloon:00,

MITSUBISHI(country<japan):06)

mod(saloon:00,

Lancer(country<japan,make<MIT

SUBISHI):0G)

wan(saloon:00, wanted:00)

mak(saloon:00,

MITSUBISHI(count ry<japan):06)

mod(saloon:00,

Lancer(country<japan,make<MIT

SUBISHI):0G)

wan(saloon:00, wanted:00)

mak(saloon:00,

MITSUBISHI(country<japan):06)

mod(saloon:00,

Lancer(country<japan,make<MIT

SUBISHI):0G)

select MsgCont act

from  Cars   where

 make ='mitsubishi'

and  model ='lancer'

and maincat  ='saloon '

select MsgContact

from  Cars   where

 make ='mitsubishi'

and  model ='lancer'

and maincat ='saloon'

select MsgCont act

from  Cars   where

 make ='mitsubishi'

and  model ='lancer'

and maincat  ='saloon '

select MsgContact

from  Cars   where

 make ='mitsubishi'

and  model ='lancer'

and maincat ='saloon'

DatabaseDatabaseDatabaseDatabase

Content

Extraction

Content

Extraction

Content

Extraction

Content

Extraction

SQL

construction

SQL

construction

SQL

construction

SQL

construction

retrieveretrieveretrieveretrieve

CRL-CATSCRL-CATS

"looking for""look ing for"

SQLSQL

Mitsubishi:

07999855 Lancer

07999832 Lancer

Mitsubishi:

07999855 Lancer

07999832 Lancer

Mitsubishi:

07999855 Lancer

07999832 Lancer

Mitsubishi:

07999855 Lancer

07999832 Lancer

"tabular result""tabular result"

RHRHRHRH
store remainder

of results

store remainder

of results

store remainder

of results

store remainder

of results

moremoremoremore

Get results remainderGet results remainderGet results remainderGet results remainder

Mitsubishi:

07999788 Lancer

079998344 Lancer

Mitsubishi:

07999788 Lancer

079998344 Lancer

Mitsubishi:

07999788 Lancer

079998344 Lancer

Mitsubishi:

07999788 Lancer

079998344 Lancer

Display only results

 within the limit

Display only results

 within the limit

get all  the resultsget all  the results

send rest of resultssend rest of results
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Operational status : CATS “production” architecture 

ASPX

page

ASPX

page

ASPX

page

ASPX

page Enco AdapterEnco AdapterEnco AdapterEnco Adapter

SMS Gateway AdapterSMS Gateway AdapterSMS Gateway AdapterSMS Gateway Adapter

CRL-CATS processingCRL-CATS processingCRL-CATS processingCRL-CATS processing

Data layerData layerData layerData layer

Service listener

to get

CRL-CATS

Service listener

to get

CRL-CATS

Service listener

to get

CRL-CATS

Service listener

to get

CRL-CATS

File SystemFile SystemFile SystemFile System
EnCoEnCoEnCoEnCo

DictionaryDictionaryDictionaryDictionary RulesRulesRulesRules

SMS Gateway (NowSMS)SMS Gateway (NowSMS)SMS Gateway (NowSMS)SMS Gateway (NowSMS)
GSM providerGSM providerGSM providerGSM provider

DBMSDBMSDBMSDBMS

send

HTML

requests

send

HTML

requests

send

HTML

requests

send

HTML

requests

VPN ConnectionVPN ConnectionVPN ConnectionVPN Connection
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Estimation of resources used 

Task size resource (man-hour)

NLP 710 rules+ 31000 entry 2000

Processing system 4000 lines of code 1000

Mo dular te stin g 200

Inte gration 100

In tegrating  testing 100
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CATS: Evaluation & Results

84

85
86

87
88

89

90
91

92
93

94

Results

Precision

Recall

F-meaure
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CATS: comparison with other systems

0
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Tagger

AmilCare



٥٤

CATS: comparison with other systems

65

70

75

80

85

90

95

F-measure for

"location" entity

CATS

Pheobus

Simple

Tagger

AmilCare
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Evaluation of CATS performance

• Average computation response time 10~30 seconds during 
heavy traffic (10 posts/minute)

• Compare to 7.2 seconds (CE time) using FASTUS, and 1296 
seconds (CE time) using TACITUS.
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Scalability: Adaptation to other domains

1 man-week 

(estimate)

Updating the database and other related 

components

1 man-weekDeveloping the rules (100) rules is added

3 man–daysAdding domain specific entries to the 

dictionary (600 entries)

1 man-weekAnalysis of the sublanguage used and 

modifying CRL-CATS to accommodate 

this domain

2 man-hoursCollecting web-based corpus (300 posts)

resourcesTask
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Scalability: Extensions to other languages (MT)

user

interface

user

interface

user

interface

user

interface GatewayGatewayGatewayGateway Content

extraction

Content

extraction

Content

extraction

Content

extraction

query

manager

query

manager

query

manager

query

manager DatabaseDatabaseDatabaseDatabase
Result

handler

Result

handler

Result

handler

Result

handler

text

L1

text

L1

tem
p
lates

tem
p
lates

machine

translation

machine

translation

machine

translation

machine

translation

text

L2

text

L2

text

L2

text

L2

machine

translation

machine

translation

machine

translation

machine

translation

tex
t

L
2

tex
t

L
2

tex
t

L
1

tex
t

L
1

t ex
t

L
2

tex
t

L
2
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Scalability: Extensions to other languages 
(localization of extractors)

user

interface

us er

int erface
user

interface

us er

int erface GatewayGatewayGatewayGateway

monolingual CE

L1

monolingual CE

L1

monolingual CE

L1

monolingual CE

L1

query

manager

query

manager

query

manager

query

manager
DatabaseDatabaseDatabaseDatabase

Result

handler

Result

handler

Result

handler

Result

handler

tex
t

L1

tex
t

L1

Natural language

generator

Natural language

generator

Natural language

generator

Natural language

generator

tex
t

L
1

te
x
t

L
1

monolingual CE

L2

monolingual CE

L2

monolingual CE

L2

monolingual CE

L2

monolingual CE

L3

monolingual CE

L3

monolingual CE

L3

monolingual CE

L3

text

L2

text

L2

text
L3

text
L3

CRL-CATSCRL-CATSCRL-CATSCRL-CATS

te
x
t

L
2

tex
t

L
2

tex
t

L
3

tex
t

L
3
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Scalability: Extensions to other languages (the use 
of interlingua)

user

interface

user

interface

user

interface

user

interface GatewayGatewayGatewayGateway

Universal

Extractor

Universal

Extractor

Universal

Extractor

Universal

Extractor

query

manager

query

manager

query

manager

query

manager DatabaseDatabaseDatabaseDatabase
Result

handler

Result

handler

Result

handler

Result

handler

UNL

Language

server

UNL

Language

server

UNL

Language

server

UNL

Language

server

U
N
L
 g
ra
ph

U
N
L
 g
ra
ph

UNL KBUNL KBUNL KBUNL KB

local ontology
local ontology

local ontology
local ontology

Concept

Definitions

Concept

Definitions
Concept

Definitions

Concept

Definitions

C
R
L
-C

A
T
S

C
R
L
-C

A
T
S

SQLSQL

UNLUNL

U
N
L

U
N
L

T
e
x
t

T
e
x
t

RulesRulesRulesRules
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Why do we need UE? 

•The information expressed by UNL is universal.

•The same knowledge can be represented in UNL 

differently, making intelligent processing difficult 

and not accurate.

•We need a higher abstraction of knowledge.

•The UE extracts and normalizes knowledge found in 

UNL graphs.
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From another perspective 

text UNL
Object

representation
SQL

Database

information retrieval

Deconversion

Enconversion

knowledge

Extraction

Query

construction

Searching

&

Indexing



٦٢

object/attribute/ value representation 
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How the UE work? 

tempvertex

LW

RW

movr:mod{tempvertex::tempedge:}{vech:+ok::}P200;RW

LW

create:make{vech:+addmake:mod:}{make,~new:+new,+makeadded::}P220;



Merci
Thank you
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