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An Implementation of Expert System
with Knowledge Acquisition System

Euy-Hyun Suh'

ABSTRACT

An expert system executes the inference, based on the knowledge of specific domain. The reliability on the results of inference
depends upon both the consistency and accuracy of knowledge. This is the reason why expert system requires the facilities
which can practice an access to the various kinds of knowledge and maintain the consistency and accuracy of knowledge.
This paper is to implement an expert system permitting an access of declarative and procedural knowledge in the knowledge
base and in the data base. This paper is also to implement a knowledge acquisition system which adds the knowledge only
if its accuracy and consistency are maintained, after verifying the potential errors such as contradiction, redundancy, circulation,
non-reachable rule and non-linked rule. In consequence, the expert system realizes a good access to the various sorts of
knowledge and increases the reliability on the results of inference. The knowledge acquisition system contributes to
strengthening man-machine interface that enables users to add the knowledge easily to the knowledge base.
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<text> = <string> 3
<string> =<string_type> <question_type> {(<letter> | <digit>)};m
<string_type> =i I n | f
[#32] 1 ¢ initial
f ! goal
1 * non-initial
<ques_type> w= 11213
(a1 isetit ?
2 What is..... ?
3 ....doesn't it ?
<letter> = Al .. |Zal.lz
<digit> == 01,19
Soperator> = =1 | =" 1 G| >=" ! <indicator_function_result>
<indicator_function_result> == n |y
[#F2]n: 238 g2
y o Ai &4,
<value> o= <string> | <number> ; <function-name>
<number> = <integer> | <real>
<function-name> 1= <string>
Svalue_type> = el flsInfrlxli
[#3) t: true, f false, s sting, n integer,
r o real, x * function, 1 intertace of Database,

<Knowledge Base> = <rule> | <rule><Knowledge Base>

<rule> = rule <rule-name> (<certainty factor>) <rule-class-name>
if <condition> then <action>

<rule-name> = <string>

<certainty factor> == 0 ... 1.0

<rule-class name> = <string>

<condition> ©= {<proposition>)]

<action> = <proposition>

<proposition> ©= <text> <value-type> {<operator> <value>}
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rulel (0.9) <modeler>
if  type of model, s=triangle
surface, x=calcul_surface_tri(base, height)
surface, r >= 100.0
then triangle_model_no = 1
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rule? (08) <modeler>
if
eql, i y alrelation_name, equation, key_col-edgel_id, return_value)
€q2, 1 y alrelation_name, equation, key_col'edge? id, return_value)
calcul_state, x = calcul_parall(eql, eq2)
calcul_state, s = intersection
then delete_edge, i n s(refation_name, key_col, edge2_id)
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function forward_chaining (a_fact)

begin
if (a_fact € facts) E(HF)
if (forward_chaining_cycle(rules, a_fact) = true) (&)
else Z(44).
end

function forward_chaining_cycle(rules, a_fact)

begin
if (IsEmpty(rules)) return(false)
arule <- 7t&# rules FAA priority’} 7+ £E& 74
while (a_rule = not null)
begin
if (aruled ZE 244 € facts)
begin
if (a_rule® J4% ¢ facts) facts <- facts + a_fact® &4
if (a_rules) 49+ = afact) return(true)
base_rules <- rules - a_rule
if (forward_chaining_cycle(base_rules, a fact)=true) return(true)
else retumifalse)
end

arule <- 7F5# rules A4 priority} 7HF £ 74
end

412 74 F2
4 28L& (dudF 29 JeHAS

function backward_chaining(goal)

begin
if (verify fact (goal)=true) F(HF)
else Z(44)
end

boolean function verify_fact(a_fact)
begin
if (a_foct € facts) return(true)
a_rule <- F5# rules FAA prionity’t 713 #& 74
while (a_rule = not null )
begin
if (a_ruled 49+ = ajoct)
if (verify_cond(a_rule)=true)
begin
facts <- facts + a_ruled HF%
if (afoct = a_ruled ¥¥4) return(true)

end
arule <- ZF&# rules FAA priority’} 713 =2 74
end
return{false)

end

boolean function verify_cond(a_rule)
begin
Jact <- a_ruled ¥ WA 2
fact_no <- 0
while (fact = not nuil)
begin
fact_no <- fact_no +1
true_tablfact_no] <- false
if (fact € facts) true_tablfact_no] <- true
else if (verify_foct(fact) = true) true_tab{fact_noJ=true
else return(false)
fact <- a_rule 9 & £d
end
if (true_tab{1] 4] true_tabffact_no] ¥ EE 42 = true) return(true)
else return(false)

end

end
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Ri: Ag Ps —> Ay
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1lil This is a flower.

2n2 the color(red, blue, green).
3n2 the number of petal.

4nl The number of petal is known.
5n2 the result of calculation.
6i3 It has roots.

7f] This is a rose.

8f1 This is a lily_of_the_valley.
9n2 the name of flower.

10nl The calculation is known.
11nl The color is known.

SEE AY wojxdA Zynze Ygolth BT
15744} Zgm 22 sof gl
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OO0 ~IH U=

1t

2 s=red

4 s = known

5 x y calcule_f

3n>0

5n>0

6t

7t

2 s = blue

8 x n print(lily_of_the_valley)
11 9 x y demand_name_of_type
12 2 i y r(flower, 1 a_flower, 1 a_name :s: v : 9, a_color)
1310¢

411 ¢t

15 8¢

10
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rulel (1.0) k1 if 1t 14t 2t 3t then 4t
rule2 (1.0) k1 if 5t then 3t

rule3 (L0O) k1 if 13t 6t 7t then 8t
ruled (1.0) k1 if 4t then 13t

rule5 (1.0) k1 if 1t then 11t

rule6 (1.0) k1 if 11t then 12t

rule7 (1.0) k1 if 12t then 14t

rule8 (1.0) k1 if 1t 14t 9t 3t then 10t

Aol AAe s A auolae] FrsE A4 g
= Azl 8 kiolghs R Auolae] T ol
A7ra.

1(1.0) 314t 2t 3t 4t
2001 5t 3t
3(10)313t 6t Tt 8t
4101 4t 13t
5(L0) 1 1t 11t
6 (1.0) 1 11t 12t
710 1 12t 14t
8 (10) 3 14t 9t 3t 10t
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1 10314t 2t 3t 0t O Ot Ot 4 4 0 0 0 O
2 101 56 0t Ot Ot Ot Ot Ot 3t 1 8 0 0 O
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4 101 4 Ot Ot Ot Ot Ot Ot13t 3 0 0 0 O
5 101 1t Ot Ot Ot Ot Ot Ot1lt 6 0 0 O O
6 10111t Ot Ot Ot Ot Ot 0612t 7 0 0 0 O
7 10112t Ot Ot O Ot Ot Ot14 1 8 0 0 O
8 10314t 9t 3t Ot 0t Ot 0t10t 0 0 0 00
634 o
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o,

Select your goal, please ? : 7 This is a rose.

8 This is a lily_of_the_valley,
ans) 7t
Select an inference engine, please? : forward chaining : 1

backward chaining : 2
ans) 2
This is a flower, isn't it ?
ans) t
Answer the demand_name_of_type
ans) lsaa
; dole} Wol2olA aa B1E typed) F ARE Fobs.

establish a fact "the color.”
establish a fact "The color is known.”
What is the number of petal?

TA| BE AAHS 2E HETHAILHO T 1443

ans) n,=2.
Type your message, please?
ans) 1n100
; clacul_f #7 4949
It has roots, doesn't it?
ans) t
establish a fact "This is a rose”
the success of backward chaining.
result
1 1t
2 9s=aa
3 2s=red
4 11t
5 3n=5
6 4 s = known
7 5n=100
8 10t
9 6t

establish a fact “the color”
establish a fact “The color Is known.™
Bhat is the nuaber of petal 7

lans) n,=,5.

Type your wmessage, please?

ans) 1n188

[It has roots, doesa’t it 7

jans)

jestablish a fact “This is a rose”
jthe success of dackward chaining.

6t

7t
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