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Research Objectives yAN
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« Using Object-Oriented (00) techniques for
semantic knowledge representation

- Showing how simple language phrases can be
represented, generated and validated using
enhanced 00O

 Making enhancements and additions to OO UML
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Human (reads/writes)

me_&

Eaten

Boy ate apple

Banana|| Apple

Semantic

Represents

Modeled
Boy (Human) Noun
Ate Verb

Apple (Fruit) Noun

Boy (Human) Class
Ate Action
Apple (Fruit) Class

Semantic Knowledge
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The simple phrase: Boy eats apple

0
------
1 Man je------- X
-~ Woman |€------- X
T Boy |€------- X
- Girl  |€------- 0
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UML (Part of SEMANTIC ENGLISH)

v v
Vegetarian Food Human
+0 eaten +b cooks
+0 cooked +b eats
&b grows +b teaches
+0 taught
? &b sits
Fruit <>
v
? People
L4 v
Banana Apple T
v v v v
Man VWoman Girl Boy
-b marries -0 married <b cooks <b cooks
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Enhanced UML (Meta Diagram) /)
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+b Action By

*
Super Class A 1.* +b Action By-»0..* Super Class B

<€ +0 Action On

Subclass Aa Subclass Ba

-b Action By =» Instance Bal "~

Instance Aal ~

-0 Action On -

Instance Aa2 ~ Instance Ba2 !

<b Action B

Instance Ba3 ™

Instance Aa3 ! .
<0 Action On

&b Action B
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Enhanced UML (Part of SEMANTIC ENGLISH) /)

dyl allac ol aJl
AHLIA UNIVERSITY
BAHRAIN

+b Teaches -

< +0 Taughtby | *
Vegetarian Foos

1.* +b Eats -» 0..*

<« +0 Eaten by Fruit
-b Marri
b Marries - Apple *
-0 Married to
Banana *
<h Cooks
<b Cooks

&b Grows
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Semantic Checking yAN
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Boy eats apple

This simple phrase is grammatically and
semantically correct

Because boy is Human
And apple is vegetarian food

And human can eat vegetarian food
Thus boy can eat apple
Then boy eats apple

Vegetarian Food
1.* +h Eats > 0.*

< +0 Eaten by Fruit

- Eatg------ -t1 Apple *

Banana *
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Semantic Checking

Apple eats boy

This simple phrase is grammatically correct
but semantically incorrect

Because boy is Human

And apple is vegetarian food

And vegetarian food can’t eat human

But human can eat vegetarian food

Thus boy can eat apple
Then boy eats apple
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Vegetarian Food

Boy

* = L

Man

*

< +0 Eaten by
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1 Apple *

Banana *




Conclusion yAN
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 Proved that OO can be used for representing
simple English phrases semantics

 This research is the first to effectively use the
OO concept and enhance UML to deal with
English language semantics for simple phrases.

- SEMANTIC ENGLISH is an intelligent OO
elLearning system based on advanced UML
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Thank you
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