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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
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semantic processing

functions and nature of
desired application
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[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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<< >>

LAW RAW . . .. . .
Tape

fahima
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'�()*+,- .��/�	

� �� ������ �� 	��� ����� � ����	� �	��� ����� � �

0�1��0��!0��1

23�''4��5EnCo state after applying shift right rule:
R{:::}{:::}( )P1;

<< >>

LAW RAW
. . .. . .

Tape

fahima

� �� � � � � �� ��� �

�()*+,- .��/�	

�� � ������� �	��� ���� �� ����	� �	���� ���� ��

0�1��0��!0��1

BLK

23�''4��5
EnCo state after applying a blank  remove rule followed
by shift right rule:
+{:+BLANK::}{BLK:::}P255;
R{:::}{:::}()P1;

<< >>

LAW RAW . . .. . .
Tape

fahima

� �� � � ��� �� �� ��6 2�0 .
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<< >>

LAW RAW . . .. . . Tape

fahima

��� � � ������ �� �62 �0.
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agt

agt

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

 �!" #$% �% &%� '()!�� �)*% 
+)! � ��*��� ,- �� �,,.'� �� � )!+�" /)!0*0
%1/)!"% 2)!3% �,, �� �, .*45
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  <{N:adj_added::}{adj::mod:}P11;
mod

A�� �
��

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

A�� �
��

  <{V,̂ obj:obj::}{N::obj:}P7;
obj

�
���
��A �� ��@����! � ��@���� !�

1 mod 1 mod
2 agt

3 obj

a simplified dependency representation of
 a verbal sentence in Arabic
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d efd e fd efd e f d efa d jd efa d jd efa d jd efa d j

aojaoj

m o dm o dm o dm o d d efa d jd efa d jd efa d jd efa d j

d efd e fd efd e f Re lC la us e _ Ob jR e lC la u se _ Ob jRe lC la us e _ Ob jR e lC la u se _ Ob j

Re lC la us e _ Ob jR e lC la u se _ Ob jRe lC la us e _ Ob jR e lC la u se _ Ob j

n d en d en d en d e ad jad jad jad j
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CC1CC1CC1
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REL1

CC2 CC3 DC3
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obj

agt

Sentence

defdef defadjdefadj

aojaoj

modmod defadjdefadj

defdef RelClause_ObjRelClause_Obj

RelClause_ObjRelClause_Obj

ndende adjadj
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modmod
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modmod
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������bb4f	��
����	�����,g�3
_h�`
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: �%$'��a%�a�����'&�!�

: ���#��#��b#��"#!��

8���!������

8����O�#^���'�a&

8����#^��"�����������

: �^��c��"�OQ����#

: � �'%�#!����������%'#�

8 ���"'%�!��������Q���Q�"#! ��
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extraction rules

dictionary

EnCo
CRL-CATS

Content Extractor

based on
semantic grammar

based on
semantic classes

captures meaning
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The Price Knowledge component
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CC1CC1CC1CC1CarPostCarPost

vechvechvechvech

pripr i

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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[%��67 	�
71]{}"B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3>; 
[%��67 	�
71]{}"B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3>; 
[	�
718%�867]{}"B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3>; 
[	�
718%�867]{}"B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3>; 
[%��'7 	�
71]{}"B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3>; 
[%��'7 	�
71]{}"B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3>; 
[	�
718%�8'7]{}"B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3>; 
[	�
718%�8'7]{}"B.M.W(country<germany,country<europe)"(make,nmodel,car) <A,3,3>; 
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8 �%O��!"�'� �'%�����"�a�!#!��

8 ��O�����#!#!����b#��"#!��

8 �b#��"#!��������'�#!��

8 �b#��"#!�������!a�!�!"��#�!����O�#!�����'&

8 NLS��%'�������$�#^����������
��'���#�#����O�!�K
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8 ���^���'����!������#�"�%�������O!�O�#"^��#�#^��'�"� '�'� �'K�

8 �#^�����%�"������O!�O�#"^�����^���'����#�#^��a'�$�' �'� �'�

: ����%'��!#&

: ������'!d�#!��

: �����������!#%�#!���

8 �b�"#�O�#"^!�a�!����#��%��!"!��#K���O��#!"�O�#"^!�a �!��%���K

8 ���^���#��$�����!a�����!#^����!������"��O�"^��!�OK
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"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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"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, 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(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)

select MsgContact

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 MsgContact

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
"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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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"

Query

Query
Query

Query

new itemsnew items

older itemsolder items

Response
Response
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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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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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carcarcarcar

JapanJapanJapanJapan MitsubishiMitsubishiMitsubishiMitsubishi LancerLancerLancerLancer

C
ountry

C
ountry m

ak
e

m
ak

e

mod
el

mod
el

HondaHondaHondaHondaNissanNissanNissanNissan

GalantGalantGalantGalant

CivicCivicCivicCivic

AccordAccordAccordAccord
AltimaAltimaAltimaAltima MaximaMaximaMaximaMaxima
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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:

��
����O�a"�''��

	
���"���

e��
��O�P��!�

Y��'�"#�O�P�����O��"�%�#�&O�P����^����"�%�#�&��fg	� ��"�gZ�

��

O���'�!��Y��'�"#�O���'����O�O�P�O���'��^����O�P��!� �Y��'�"#�O�P� ���O��
"�%�#�&O�P����^����"�%�#�&��fg	���"�gZ�Z\
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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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h�i

��'Y��'����SS����'��SSZ

O��Y��'����SS��
��"��Y"�%�#�&Tj�Q���O�P�T���������� Z�SkZ

&��Y��'����SS��MM�S�Z

Q�!Y��'����SS��RSSS�S
Z

hl�i

�����#�!�#��"����YO�!�"�#��O���'��&�����Q�!"���"�%� #�&��O�P�Z

m�'%��Yn��'���o�o'��"��o�oMMo�oRSSSo�oj�Q��o�oO!#�% $!�^!oZ
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"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 MsgContact

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 MsgContact

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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ASPX
page

ASPX
page
ASPX
page
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page +�	
�&������+�	
�&������+�	
�&������+�	
�&������

 , �-�������&������ , �-�������&������ , �-�������&������ , �-�������&������

1�0�1%+
��������	��1�0�1%+
��������	��1�0�1%+
��������	��1�0�1%+
��������	��

.����
����.����
����.����
����.����
����

 ����	��
�������
�
����

#$%�#&' 

 ����	��
�������
�
����

#$%�#&' 

 ����	��
�������
�
����

#$%�#&' 

 ����	��
�������
�
����

#$%�#&' 

7	���
�����7	���
�����7	���
�����7	���
�����
+�#
+�#
+�#
+�#


.�	��
����.�	��
����. �	��
����.�	��
���� $�
��$�
��$�
��$�
��

 , �-�������/�
� , 0 , �-�������/�
� , 0 , �-�������/�
� , 0 , �-�������/�
� , 0
8
"�����	���8
"�����	���8
"�����	���8
"�����	���

.1, .1, .1, .1, 

����
) ',%

��������

����
)',%

��������

����
) ',%

��������

����
)',%

��������

23��#
���	��
�23��#
���	��
�23��#
���	��
�23��#
���	��
�



�	

"�������������
	���
�	����	��

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 tegra ting  tes ting 100
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84
85
86
87
88
89
90
91
92
93
94

Results

Precision

Recall

F-meaure
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0
10
20
30
40
50
60
70
80
90

F-measure for "price"
entity

CATS

Pheobus

Simple
Tagger

AmilCare
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65

70

75

80

85

90

95

F-measure for
"location" entity

CATS

Pheobus

Simple
Tagger

AmilCare
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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 DatabaseDatabaseDatabaseDatabaseResult

handler

Result

handler
Result

handler

Result

handler

text

L1

text

L1

tem
plates

tem
plates

machine

translation

machine

translation
machine

translation

machine

translation
text
L2

text
L2

text

L2

text

L2

machine

translation

machine

translation
machine

translation

machine

translation

text

L
2

text

L
2

text

L
1

text

L
1

t ext

L
2

text

L
2
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user

interface
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•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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tempvertex

LW

RW

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

LW

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