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Development of User — Interfaces for Expert System Using CLIPS
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Summary

In developing an Expert System(ES), there are two ways. One is to develop an ES using Al(artificial
Intelligence) languages and another using ES-development tools. CLIPS is an ES-development tool

and has a powerful inference engine in it. Using the tool like CLIPS, knowledge engineer can concent-

rate on constructing a knowledge base without wasting time in developing an inference engine.

However, CLIPS is lack of user-friendly interfaces for both knowledgé enginners and users. Because

CLIPS was developed in USA, it can not afford to use Korean language. Therefore, several user-frien-
dly interfaces including hmenu, htitle, hpcxdisplay were develpoed and added to CLIPS. CLIPS with the
interfaces is called HCLIPS(Hangul CLIPS) in this paper. HCLIPS provides a new 1/0 device to be

utilized for expert systems in Korean. HCLIPS can be efficiently used for developing expert systems

in agriculture and consulting farmers interactively who are not familiar with computer programming

and ES itself.
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II. =& CLIPS(HCLIPS)<S| BA%

7L cLipsel 49

Aol A7 EAH T HES Hez B
Bo| &oldt HEVF Al&" e ol Hggl
ol vt2 F7R€E(public domain) NEE=TE
o]-&3te ot} oo REde= o] iz
CLIPS®]th, CLIPS%= C Language Integrated
Production System®] %¥A2 ©|= NASA, John-
son Space Center®] ATHIBE ATEo] /sh
RAojtt, CLIPSE #if 71 (Inference Engine),
ARE-ZE QIEfHo) &, 2] HE7 Al A8 FE
| Z2ag dojE #E e dEV A 2d
ME epeA 72 Ho 2 LISPY v|52E 33
A A & MgF7m Hegm 4 (Forward chaining) &
A2 3o, WHm HEER (Backward chaining)
T 7He ¢ #HaR 718 Agska oy CLIPSY
2wl o) o] pAL A3 B ofjefe} 7hr),

(defrule rule—name
(CONDITIONS)
=>
(ACTIONS)

2o} #alg AHHE A, defrule®] T} 9] rule-
name< 7329 o]Fo]1, JF (£7%), THEN
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& o] FoIX|5L AR o] F71E Fx T}, o] H o]
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Fig. 1 Divided I/O windows of HCLIPS
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Graphics | | r-------------
Inference Engine

User Interface

l Rule File(* RUL) '

: Parameter File( * CLP).

Fig. 2 Block diagram of an Expert System using HCLIPS
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Table 1 Parameters used for “hmenu’
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Fig. 3 Displayed windows using “hmenu’
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Fig. 4 Question type 1 User should choose one answer.
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Fig. 5 Question type 2 . User should put a string required.
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Fig. 6 Question type 3 : User should put a number.
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Fig. 7 Quetion type 4 : User can choose multiple answers.

333 hmenuE AHE-3}7] 918 Rule?] & o
(defrule interface-rule
7f<(— (Ix "FEWEL" $%est) 5 hmenud AH& 3= factsE Zob YL ch(MATCHING)
-
(assert (asked 7x)) 3 AR e 7193ty
; Al B EEA] 5 F )
(bind ?ans (hmenu $7rest)) i hmenu® F%3td, 2 Z#4E gt
s A3 4 multifield o] Tk
(assert (7x ?ans))) 3 AFRAF7F e 23S fact-listo] F7Hgoh

Fig. 8 Programming a rule to use ‘hmenu’

3 5 3 Example of a title-screen fact.
(deffacts title

‘AL Bty AHE THAYAL AF S A A&7 A=
“Aguigtal Ay E e e

“FEERA wHNAEET

“1902d 9¥ 7¢

A3} (0331) 290—2380 “1¥” 0 0 “EGASPLPCX")

)

Fig. 9 An exemplary fact to use ‘htitle’
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+ 553 This rule displays a title-screen.
(defrule display-title

(declare (salience 1000))

(7 “AE" $%)

-

(htitle $7%))

Fig. 10 Programming a rule to use ‘htitle’

[Example 1]
(hpcxdisplay “FRUIT.PCX”)

[Example 2]
(hpexdisplay 100 100 “FRUIT.PCX”)

Fig. 11 Examples of ‘hpcxdisplay’ syntax

[Example 1]
2H7 HEsU7 )

[Example 2]

7 357 ?T)

(hyesno "M ¥ EA 0l %= FoE FFAYAL AF& AT A&7 A=,

(hyesno 5 “A 54 St B2 FEAHHYAA

ARe A% AR A2

Fig. 12 Examples of ‘hyesno’ syntax
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e 19 1490 Ak
(& htextdisplay >

[Example 1]
(htextdisplay “--*LONG text string:=-")

[Example 2]
(htextdisplay “3Y” “textfilename”)

Fig. 13 Examples of “htextdisplay’ syntax

(defrule print-out
(declare (salience —5))
(recom 7xcf 7y&: (O 7y 80) $7%)
-
(open “results” results “a”)
(assert (open-results yes))
(printout results crif crif “A &7k 31 sl4l PR o) o) &tof Fehald ")
(printout results crif “thdx e PP 2"
7x “o2 sl #9dn BAFUL” crlf)
(format results “#a9] AP == %51f EIUL” 7y)
Gf O 27y 90)
then
(printout results crlf “ThA] Watd, 28”7 Ix “ 7} o} Hgslcia Az’
crlf crlf))
Gf O 7y 80)
then
Gf (€ 7y 90)
then
(printout results crlf “thA] Wabd, 28" 7% “7t AFsicin YUk’ orlf)))
(close results))

(defrule show-results
(declare (salience —6))
? open-results (— (open-results yes)
—>
(retract ? open-results)
(htextdisplay file “results”)
(system “del results » NUL"))

Fig. 14 Program to display results using ‘htextdisplay’
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VOID UserFunctions(void)

{
DefineFunction(“hpcxdisplay”, “v’, PTIF hpcxdisplay, “hpexdisplay™)
DefineFunction(“htitle”, ‘m’, PTIF htitle, “htitle™) :
DefineFunction(“hmenu”, ‘m’, PTIF hmenu, “hmenu™) :
DefineFunction(“hels”, ‘v’, PTIF hcls, “hcls”) *
DefineFunction(“htextdisplay”, ‘v, PTIF htextdisplay, “hpcxdisplay”)
DefineFunction(“hyesno”, ‘b’, PTIF hyesno, “hyesno”) *

{

/* HMENU.c9 4% */

/¥ ZAZe] 7iwd met AEG FFE EEde FE k/

void runhmenu(struct hmenu_t * hmenu_p, DATA._OBJECT - PTR returnvalue _p)

{

hdrawhmenulayout(hmenu_p) :

switch( hmenu_p —>VType)

{
case MULTIVALUED :
case SINGLEVALUED : itemChoice(hmenu _ p,returnvalue —p) 3

break *
case NUMERIC : getNumeric(returnvalue . p)
break :
case MANUALED . getManual(returnvalue — p) :
break ;
default . SetMultifieldErrorValue(returnvalue _p) +

}
hantextemulation( ) :
}
/* hmenu %% °1} Module W& o]ojF& F& */
void hmenu(DATA _ OBJECT _PTR returnvalue —. p)
{
DATA _ OBJECT multifield :
if(ArgCountCheck("hmenu”, EXACTLY, 1)=—1) return ;
if(ArgTypeCheck(“hmenu”, 1, MULTIFIELD, &multifield) = =0) return 3

if(multifield2hmenufactor(&multifield, &hmenu_ struct) = = — 1) return :

runhmenu(&hmenu _ struct, returnvalue p):

— 143 —





