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1. Introduction

This report contains some modifications are suggested to enhancement the plant care
subsystem by changing the user interface and the behavior of the system according to the
user needs. The plant care subsystem is one component of the expert system part of
CITEX4. This report is amendment of the design of citrus plant care expert systems
CITEX4, Technical report no (TR/CLAES/142/2000.5) and the new implementation.

2. Domain Knowledge

2.1Domain Ontology

The domain ontology defines the terms that can be used in the domain (domain terms),

and the knowledge types that these terms have (domain typology, e.g., concept, attribute,

value, relation).

concept 4=l
properties:
type:{ ‘ h
source of value: data base;
cardinality: single;

plantstatus: {
JLAS]\ .J - 63
aiall Gl_“ﬁ\ ez

dall 5 a3 Al je b JlalYI )

source of value: user;
cardinality: single;

event: {

Gl i (& S D) D

La@iilly (5 )1 aladiiad

L el sall Dl 5 i pall Aalad iS5 (o sla 25 s

}

source of value: user;
cardinality: multi;

concept irrigation;
properties:
method:  { "l ' jee' ' ) 'l 5 Sl
source of value: user;
cardinality: single;

concept oper;
properties:
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status: {suggested};
source of value: derived;
cardinality: single;
selectop: { "4el )l Galia sl "l )l s iy
source of value: user;
cardinality: single;

occurrence: {x lelee 2l clelac o5 4
source of value: database, user;
cardinality: single;
default value: 2 leles o ol

importance: {4 L) ksl };
source of value: derived;
cardinality: single;

material: universal;
source of value: derived;
cardinality: multiple;

tool: universal;
source of value: derived;
cardinality: multiple;

method: universal;
source of value: derived;
cardinality: single;

dateop: date;
source of value: user;
cardinality: single;

text: universal;
source of value: derived;
cardinality: multiple;

video: universal;
source of value: derived;
cardinality: multiple;

concept ;
sub-type-of: operation;
importance: %),
properties:
toolSelect:

€50ty S e ) el
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source of value: user;

cardinality: single;

concept
sub-type-of:

importance:

concept
sub-type-of:

importance:

concept
sub-type-of:

importance:

concept
sub-type-of:

importance:

concept
sub-type-of:

importance:

concept
sub-type-of:

importance:

concept
sub-type-of:

importance:

concept
sub-type-of:

importance:

concept
sub-type-of:

importance:

concept

operation;
bl

operation;
4l

operation;
EEBET

5
operation;
A al;

;
operation;
A la);

operation;
A la);

5
operation;
bl

operation;
4okal;

operation;
4okl
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sub-type-of: operation;
importance: % _ba);

concept

sub-type-of: operation;
importance: & _)Lisl;

concept

sub-type-of: operation;
importance:&_ L) ;

concept ;

sub-type-of: operation;
importance: % _ba);

2.2Domain Model

domain-model: suggestion model;
parts: tuple(suggest);
axioms:
(current date >==1/1 < 1/3
Or current date>==1/7<1/9) &

: occurrence = &
“del )l ¢ type = &
“del, ) ¢ event=
irrigation: method =/=
SUGGEST
( : status = suggested )

(current date >==1/2 < 1/4
Or current date >==1/9 < 1/10) &

: occurrence = &
: occurrence =
“asl ¢ type =
SUGGEST
( : status = suggested )
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(current date >==1/2 < 1/4
Or current date >==1/9<1/10) &

: occurrence = &
“ael ) ¢ event =/=
: occurrence =
Cac) )l ¢ type =
SUGGEST
( : status = suggested )

(current date >=1/2 < 1/4
Or current date >=1/9<1/10) &

: occurrence = &
irrigation: method =/=
: occurrence =
“delp 3l ¢ type =
SUGGEST
( : status = suggested )

(current date >=1/2 < 1/4
Or current date >=1/9<1/10) &

: occurrence = &
: occurrence =
Cael )l type =
SUGGEST
( : status = suggested )

(current date >=1/2 < 1/4
Or current date >=1/9<1/10) &

: occurrence =
“adc) ¢ type =
SUGGEST

( : status = suggested )

(current date >= 1/2 < 1/4
Or current date >=1/9 < 1/10) &

: occurrence = &

( : occurrence = or

“del )3l ¢ type =

: occurrence = )&
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SUGGEST
( : status = suggested )

(current date >= 1/2 < 1/4
Or current date >=1/9<1/10) &

: occurrence = &
( : occurrence = or : occurrence = )&
‘el )l ¢ type =
SUGGEST
( : status = suggested )

(current date >=1/2 < 1/4
Or current date >=1/9<1/10) &

( : occurrence = Or )
: occurrence = &
“acl ¢ type =
SUGGEST
( : status = suggested )

(current date >=1/3 < 1/5
Or current date>=1/9<1/11) &

: occurrence = &
: occurrence = &
Vel 50 type = )
SUGGEST
( : status = suggested )
: occurrence = &
“acl ¢ type =
SUGGEST
( : status = suggested )

(current date >=1/4 < 1/5
Or current date >=1/10<1/11) &

“dei 5l ¢ event = &
: occurrence = &
dcl ) < type =
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SUGGEST
( : status = suggested )

((current date >=1/1 < 1/2
Or current date >=1/7<1/9
Or current date >=1/12 <31/12) &

¢del) 30 ¢ plantstatus = &
: occurrence = &
“iely30  type = )
SUGGEST
( : status = suggested )

((current date >=1/1 < 1/5
Or current date >=1/9 < 1/10) &

“4el )l ¢ : plantstatus = &
: occurrence = &
“iel;3l type = )
SUGGEST
( : status = suggested )

(current date >=1/1 < 1/2
Or current date >=1/4 <1/11
Or current date >=1/12 <31/12) &

¢4l 30 ¢ plantstatus =/= &
: occurrence = &
“del )l ¢ type =
SUGGEST
( : status = suggested )

(current date >=1/1 < 1/2
Or current date >=1/4 <1/11
Or current date >=1/12 <31/12) &

¢4l ¢ plantstatus =/= &
: occurrence = &
“ael )l ¢ type =
SUGGEST
( : status = suggested )
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domain-model: assign model;
parts: tuple(assign);
axioms:

: status = suggested &

: tool = ;
ASSIGN

Dtext =

: video = 14.mpg
: material =

: method =

: status = suggested &
: tool =
ASSIGN
Dtext =
: video = 14.mpg
: material =

: method =

: status = suggested &
ASSIGN
Dtext =

:video=1 .mpg, 16.mpg
: material =

: method =

: status = suggested &
ASSIGN
s text =tl

: video =
: material =

: method =
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: status = suggested &

ASSIGN
Dtext =
: video =
: video =
: material = - -
: method =
(% )

: status = suggested &
ASSIGN
: text = Book4#w13, Book5#A13, Book9#S9

:video = 17.MPG
: material =

: method =

: status = suggested &

ASSIGN
: text = Book4#w13, Book5#A13, Book9#S9
: material =
: method =
X X
: status = suggested &
: occurrence= &
ASSIGN

Dtext =
: video = 20.MPG, 24 MPG
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: material =

+ % + % + %
: method =
/| +% I %
+ % _

: status = suggested &

: occurrence= &

ASSIGN
s text =

: video =24. MPG

: material =
% +% + % +
: method =
+ % +
% + %

: status = suggested &
ASSIGN
Dtext =
: video = 4.MPG, 5.MPG, 6.MPG, 18.MPG, 19.MPG, 21.MPG, 22.MPG

: material =
: method =
: status = suggested &
“ael )l < type =
current month= 3
ASSIGN
Dtext =
: video = 9.MPG, 23.MPG
: material =
: method =
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: status = suggested &

“act 5 type =
4<= current month >==
ASSIGN
stext =
: video = 9. MPG, 23.MPG
: material =
: method =
/ /
: status = suggested &
‘el ¢ type =
current month= 10
ASSIGN
stext =
: video = 9. MPG, 23.MPG
: material =/ / -
: method =
/ /
: status = suggested &
Cael )l type =
current month=1;2;11;12
ASSIGN
Dtext =
: video = 9.MPG, 23.MPG
: material =  / / -
: method =
/ /
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appearance(' ") in
: status = suggested &
ASSIGN
:text =
: video = 25.MPG

: material =

: method =

appearance(' )in'

: status = suggested

ASSIGN
: text = Book3#Q6, Book4#W 16, Book5#A17, Book9#S12,
Book11#T3
: video = 31.MPG
: material =
: method =
1-
2-
3.
4-
5. .-
6-
: status = suggested &
: selecttype= &
ASSIGN
Dtext =
: video =
: material =
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: method =

: status = suggested &

: selecttype= &
ASSIGN

Dtext =

: video =

: material =

: method =

appearance( 35517)in"' ' O)N=="(
: status = suggested &

Current_month = 12;1
ASSIGN

: text = Book5#A18, Book9#S13, Book10#r3
: video = 26.MPG, 35.MPG, 37.MPG
: material =

: method =

: status = suggested &

Current_month = 4;5
ASSIGN

: text = Book5#A18, Book9#S13, Book10#r3
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Current_month = 7;8;9;10

ASSIGN
( )
1-
- /
/
+ )
/

current month= 12;1
ASSIGN

: video = 26.MPG, 35.MPG, 37.MPG
: material =

: method =

: status = suggested &

: text = Book5#A18, Book9#S13, Book10#r3
: video = 26.MPG, 35.MPG, 37.MPG

: material =
: method =
- /
« 7 ) «( 7 ) / /
- % / +
(- - - - :
/( / +
+ +
: status = suggested &
s text =
s video =
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: material =

: method =

: status = suggested &

current month= 2;3
ASSIGN

s text =
s video =
: material =

: method =

: status = suggested &

current month=4;5;6
ASSIGN

s text =
: video =
: material =

: method =

: status = suggested &

current month= 7;8;9;10;11
ASSIGN

s text =
s video =
: material =

: method =
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2.3Inference Knowledge
o Inference Structure

Inference structure is shown in figure 1.

Environment

Current
date

Obtain plantation
status Suggest | Event
Plantation status | l

Next
operation

Solution

Fig. (1): inference structure
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e Inference specification

inference: obtain plantation status
operation-type: transfer task.
input-roles: possible plantation status.
output-roles: plantation status.
static-roles: there is no static roles.
spec: obtain the current plantation status from the user.

inference: suggest
operation-type: suggest the next agricultural operation.
input-roles: environmentevent, current date, accomplished operation.
output-roles: next operation.
static-roles: SUGGEST e suggestion—model.
spec: the next agricultural operation are to be suggested by applying
" SUGGEST " relation.

inference: assign
operation-type: assign parameters to the suggested operation.
input-roles: next operation, plantation date.
output-roles: solution.
static-roles: ASSIGN € assignment-model.
spec: assign the method to the suggested operation by applying
" ASSIGN " relation.

19 TR/CLAES/247/2002.9



2.4Task Knowledge

task: citrus plant care;
task-definition:
goal: suggest the next agricultural operation;
input: Environment: { plantation: type, appearance, current date }

output: solution: { suggested operation, importance, material, method, text, video}
task-body:
type: composite
subtasks: suggest, assign
additional-roles:
Next operation {operation: status = suggested}
control-structure:

OBTAIN (plantation: curent date(D)) % from system date
obtain plantation status(PS ), % using screen in fig. 1
OBTAIN (event: occurrence(EV)) % from user by using screen in fig. 1
OBTAIN (last suggested operation (OP)) % from database,
OBTAIN (OP: occurrence) % from user

Assert (OP: occurrence) % in database

IF (OP: occurrence = 2 e o3 ol OR OP: importance = 4k
THEN BEGIN

prompt the user ) ‘
" Jee 220P " "l Wl G Yl
END

ELSE BEGIN

suggest(D, EV, PS, OP——» NO: next operation),
assert(NO) in database,
assign(NO, E ———p  Sol:solution),
PRESENT(Sol)
END
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2.5User Interface

izl =10l x|

sl £ g3 sl ol alall s
I ENE Y G2l gusie g oS ] 2 g2y diadl g s 3l itk g lanib Yl
oLl il Lo gl ll &y S8 3l Brlad iy s 2o 955 ||| 4 G o

I.“"""h o o o e

wdiwad| il s
Bkl Sldurl PG I NP |
e 5l oyl it Loy e ) Sy gL
el Sl de 15
<::I ool g i el § aesdl 5L

Fom odord) huolits | kol Slend] ‘

Figure2
e The user selects the plantation situation from the “ ” ” and “ 7
e  When the user clicks on “ ”, the suggested operations will be added to the
“ ” list.
e When the user clicks on “<-” the operation will be moved from the suggested list to

the done list.
When the user clicks on

(13

” the operation details (in figure3) will be
apperance.
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Figure: 3
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3. Implementation

3.10ntology

/* File name: plcareconcept.pl*/
:-ensure_loaded('$KROL/lib/inferenc').

oper :: {
concept_description(") &
attributes([
status([]),
occurrence([]),
importance([]),
material([]),
video([]),
method([]),
text([]),
tool([]),

dateop([]),
selectop([])

D&

type(selectop/1, nominal) &
prompt(selectop/1, ' siall idasll (sas) Jlial []) &
legal(selectop/1, [
el 3l @i s,
el )l Hs s
D&

type(status/1, nominal) &
source_of value(status/1, [derived(suggestion model)]) &
legal(status/1, [
suggested
D&
type(occurrence/1, nominal) &
prompt(occurrence/1, '4uleall 245 23 o' []) &
legal(occurrence/1, [
el 3,
'Aa.g LG_L“._ ?34 ?y
D&
type(importance/1, nominal) &
source_of value(importance/1, [derived(suggestion model)]) &
legal(importance/l, [
A kaal)
4l
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D&

type(material/1, atom) &

source of value(material/l, [derived(assignment model)]) &
type(video/1, atom) &

source of value(video/1, [derived(assignment model)]) &
type(method/1, atom) &

source_of value(method/1, [derived(assignment model)]) &
type(text/1, atom) &

source of value(text/1, [derived(assignment model)]) &
type(tool/1, atom) &

source_of value(tool/1, [derived(assignment model)]) &

type(dateop/1, date) &
source_of value(dateop/1, [user]) &
prompt(dateop/1, “aleadl 285 = )G W' []) &

super(domain_class)

v

Al sz {
concept_description(") &
attributes([
toolSelect([])
D&
prompt(occurrence/1, il 4 2dwi o5 Ja' []) &

type(toolSelect/1, nominal) &

source_of value(toolSelect/1, [user]) &
prompt(toolSelect/1, 'wa i 4y sl A1 5al []) &
legal(toolSelect/1, [

'))’;\ﬂ\',

vJijv,

Tl i el
D&
super(oper)

}.

e ) )l G Y e 1
concept_description(") &
attributes([
D&
prompt(occurrence/1, "¢ o0 (¥ anadi 2w 25 o' []) &
super(oper)
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thanlly (o)) Sl 4l 2
concept_description(") &

attributes([

D& L
prompt(occurrence/1, ‘bl (s )l A5 Al 245 23 b []) &
super(oper)

}.

'CL:UM Glaaa 3.;:\‘)‘}' o {
concept_description(") &
attributes([
D&
prompt(occurrence/1, 'zl Glaasdel ) ) 2at 5 da' []) &
super(oper)

v

el s st
concept_description(") &
attributes([
D&
prompt(occurrence/1, Al 3l ) jis 2d6 S5 s []) &
super(oper)

v

Aol il @alid jast' o {
concept_description(") &
attributes(|
D&
prompt(occurrence/1, 4el )3V Hs sis ddwai e []) &
super(oper)

}.

tigianall &y genal) 52en) AiLial 1
concept_description(") &
attributes(|[

D&

prompt(occurrence/1, Azl 5 4y suanll 320u¥) Al 25 23 ', []) &

super(oper)

L

' de) Y o {
concept_description(") &
attributes([
D&
prompt(occurrence/1, '@A del ) 2w 3 Ja' []) &

25
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super(oper)

}.

el ) )l ple (A 3l 6 ) 1
concept_description(") &

attributes([

D& . :
prompt(occurrence/1, 4, ple (& A 5 2is 5 Ao []) &
super(oper)

L

138 5al) Jualaall 3&.\)_}' . {
concept_description(") &

attributes([

D& ) .
prompt(occurrence/1, "4 sall Jualaall del ) 245 &5 o' []) &
super(oper)

v
"5 yaltall gell sall il agli o

concept_description(") &

attributes([

D& |
prompt(occurrence/1, 5_aiall gl sall Hladl wl85 343 25 Ja' []) &
super(oper)

}.

" yallall ol gall (Bilan 3 AT Caiiay Caiia Jlaginl' o
concept_description(") &
attributes([selecttype([])
)& _
prompt(occurrence/1, 5 aiall 7l sall Flaa & Al Chiay Caiia Jlagiul 288 3 o' []) &
type(selecttype/1, nominal) &
prompt(selecttype/1, 'azkaill 3 kb saa) JEAN []) &
legal(selecttype/1, [

o,

VU?J\'
D&
super(oper)

}.

15 yaiall el sall (Bilaa b (ilaall daglia’ ::
concept_description(") &
attributes([

D&
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prompt(occurrence/1, ' yaiall wll sall Gilaa (& (BLia) da lae 255 23 R, []) &
super(oper)

}.
15 el gell gall (3ilan 8 o all ::

concept description(") &

attributes([
D&
prompt(occurrence/1, s aiall zll sall Gilas 3 3 ) 3dsi a3 b []) &
super(oper)
}.
3.2Domain Models

There are two domain models. The following file contains these models:

/* File name : plcareplcarerule.pl */
:- use_module(library(lists), [memberchk/2]).
:- ensure_loaded('SKROL/lib/rule_exp').

suggestion_model :: {
rl([  status(suggested)in "4 sl & s’
importance(%:_lal)in % il 4y 53) if
el get(' S &UEI([DM, Y)),
(:compare_date(=<, [1,1,Y],[D,M,Y]) ,:compare date(>, [1,3,Y],[D,M,Y])

:compare_date(=<, [1,7,Y],[D,M,Y]) ,.compare_date(>, [1,9,Y],[D,M,Y])),
'uaa s 4l Ll £ 5 intAs SN,
event(' il cguia (B HuS CadEA) 3 ga ) in ' Ae) Ol
method(Irr) in irrigation, :(Irr \=="ka3i¥),
occurrence('= leae 5 al') in il 4y g &
2([  status(suggested)in 4e 30 Ga ¥ sl
importance(*%:_ba))in e )3l G ¥ andi]) if
el get(' el & WI'([DM,Y])),
(:compare date(=<, [1,2,Y],[D,M,Y]) ,:compare date(>, [1,4,Y],[D,M,Y])

:compare_date(=<, [1,9,Y],[D,M,Y]) ,.compare date(>, [1,10,Y],[D,M,Y])),
'uaa Gl 4l Ll £ 51 in T As S
occurrence("eles o) in "l 4 g
occurrence('a= leee Ay al') in Ae) )l ¥ sl &
r3([  status(suggested)in 4e! 3N (i V) s
importance("4kal)in el 3 (V) awdt)) if
sl get(' Sl & W' ([DMLY])),
(:compare_date(=<, [1,2,Y],[D,M,Y]) ,:compare_date(>, [1,4,Y],[D,M,Y])

b
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:compare_date(=<, [1,9,Y],[D,M,Y]) ,:compare date(>, [1,10,Y],[D,M,Y])),
"ol AN Gl & 6 in A
event(_19813)in" ¢'del,3l  VAMT )\==" Ay il Cosuria B 5u€ GDER) 2 5a ),

%mar22/8/2002 occurrence('a lelae 2 al') in "4l & gusd!)

r4([

r5([

r6([

r7a([

r7b([

occurrence('am lelae & &l') in 'Ael ) U G ¥ sl &

status(suggested)in 4c! ) U (a V) and

importance(4:kal)in 4ol )30 (= )Y i) if

el get(' S &UEI([DM, YD),

(:compare_date(=<, [1,2,Y],[D,M,Y]) ,:compare date(>, [1,4,Y],[D,M,Y])

:compare_date(=<, [1,9,Y],[D,M,Y]) ,:compare date(>, [1,10,Y],[D,M,Y])),
"o (Ui AN Gliuall & 6 in ' Ae) 31

method(Irr) in irrigation, :(Irr \=="kasi¥),

occurrence('=: ledae ol al') in "4l 4 s

occurrence('am lelae & al') in 'Ael ) U G ¥ sl &

status(suggested)in kil (5 ) A<ul ALE),

importance(%_ba)")in tausiilh (5 ) A0k 4481 if

tae )l get( s &EN([D,M,Y])),

(:compare_date(=<, [1,2,Y],[D,M,Y]) ,:compare date(>, [1,4,Y],[D,M,Y])

:compare_date(=<, [1,9,Y],[D,M,Y]) ,:compare date(>, [1,10,Y],[D,M,Y])),
"ol AN Ll & 6 in A

occurrence("elee &) in el )l V) asdd)

occurrence(' lelee &h al') in dasdiilly (5 ) 4805 AN &

status(suggested)in 'zl Glaacdel )y

importance("4ba)in 'zLl Slaasde) ) )) if

Hae )0 get( G &UEN([D,M,Y])),

(:compare date(=<, [1,2,Y],[D,M,Y]) ,:compare date(>, [1,4,Y],[D,M,Y])

:compare_date(=<, [1,9,Y],[D,M,Y]) ,.compare date(>, [1,10,Y],[D,M,Y])),
Caa Gl Lld) il ¢ 53) in el
occurrence('a= lelae oy al') in 'ZL N Glaasdel ) ) &

status(suggested)in 4el 3N s 8a!,

importance(4:_ba))in 4el )3l s sia']) if

el get('Sad) & WI'([D,M,Y])),

(:compare_date(=<, [1,2,Y],[D,M,Y]) ,:compare_date(>, [1,4,Y],[D,M,Y])

:compare_date(=<, [1,9,Y],[D,M,Y]) ,:compare_date(>, [1,10,Y],[D,M,Y])),
"Euaa (Gl L)) Gl ¢ 5t in ' Ael )5l "
occurrence("elee ) in ‘el (5l ASud A
(occurrence(' lee a5 al') in Ael )30 ) jia'->
occurrence('a ledae &3 al') in e )l BaUA jaa ; -fail),
selectop(as) ) s yia")in oper&
status(suggested)in el 3l BAUS jia!)
importance("4kal)in ael 3l Gais jea']) if
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Hae i)l get('Aad &OUEN([DM,YT)),
(:compare_date(=<, [1,2,Y],[D,M,Y]) ,:compare date(>, [1,4,Y],[D,M,Y])

:compare_date(=<, [1,9,Y],[D,M,Y]) ,:compare date(>, [1,10,Y],[D,M,Y])),
'Euas i L) il & 51 in TAe )3 "
occurrence(leles a) in tasiilly (5 ) 4SS A
(occurrence('e Lo b al') in el )3 ) jisl>
occurrence('a ledae &1 ') in Ae )l BaUA jaa'; -fail),
selectop(as !l 32U jia")in oper&

r8([  status(suggested)in 'Asazall § &3 panll saany) Adlal!,
importance("4kal)in Al 4 gaal) 320u¥) AdLal) if
el get('Sad) & W' ([DMLY])),
(:compare_date(=<, [1,2,Y],[D,M,Y]) ,:compare date(>, [1,4,Y],[D,M,Y])

:compare_date(=<, [1,9,Y],[D,M,Y]) ,:compare date(>, [1,10,Y],[D,M,Y])),
'Euas i A1) il ¢ 51 in TAe )3
(occurrence("lelee &7) in Ael )3l s jis' >
(:true,!) ;
occurrence(elee o) in Al BalA jaa! ),
occurrence('ax leee Al al') in 'Aianall 5 4y siaall saen) ALl &
r9([  status(suggested)in "G Ac) ) ')
importance("4kal')in 'CE el ) 3'T) if
tae )l get( s &EN([D,M,Y])),
(:compare_date(=<, [1,3,Y],[D,M,Y]) ,:compare date(>, [1,5,Y],[D,M,Y])

:compare_date(=<, [1,9,Y],[D,M,Y]) ,:compare_date(>, [1,11,Y],[D,M,Y])),
'Euaa (Gl L)) Gl ¢ 5t in ' Ael )5l
occurrence(eles &) in 'Apazall 4 sanll BrenY) ALl
occurrence('a lelee oy ol') p 'COEA Aol ) &
r10([ status(suggested)in ae ) ale (& RN (5 )
importance("4_ka))in e ) ale 4 <OEal ¢ )') if
' Gl LI lid) & ) in t el 3
occurrence('glee oY) in '@ del ) )
occurrence('a= leee oy al') in el ) ple & @SR 6 ) &

rl1([ status(suggested)in 'A% sall Jualaall Ao 3,
importance("4lia))in A8 sl Jualsdll de) ) ') if
el get(' M) & W' ([DMLY ),
(:compare date(=<, [1,4,Y],[D,M,Y]) ,:compare date(>, [1,5,Y],[D,M,Y])

:compare_date(=<, [1,10,Y],[D,M,Y]) ,:compare_date(>, [1,11,Y],[D,M,Y])),
'uaa Gl 4l (Ll £ 5 in T As S
event('lee gl sall SOl s G sall dalal (5 65 sle 2 y) in ' Ae) )N Y
occurrence("lelee o) in '@ Ae) 3 &

r12([ status(suggested)in s eiall zll sall jlail aglés'
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importance('_ba!')in s sl @l sall el wlid) if
plantstatus(' il <akad o) jn ' de) )3l
%mar
:datime(datime( Y, , D, , ,)),
(M=1);:(M=7);:(M=8);:(M=12)),
'Ol Agle ) Gliuall & 6 in A
occurrence('3x lelee by al") in "5 aiall el sall Hladl alid &
r13([ status(suggested)in 's_aiall @l gall Bilas & AT iy Caiia Jlagiul')
importance(*4: JLial")in ' elall wll sall @ilaa 3 AT Chiay caia Jlagul']) if
tae )l get( s &UEN([D,M,Y])),
(:compare_date(=<, [1,1,Y],[D,M,Y]) ,:compare date(>, [1,5,Y],[D,M,Y])

:compare_date(=<, [1,9,Y],[D,M,Y]) ,:compare date(>, [1,10,Y],[D,M,Y])),

plantstatus('—eiall Z U Canza') in "de) )

imedl Bl )Gl g 5) i )30

occurrence('ax lelae oy al') in 5 aiall gl sall Bilas (A AT Caicay Caiia Jlaiul' &
r14([ status(suggested)in '3 aiall mll gall @las & iSlSal) da 5laa’,

importance("aba))in s _alall zll sall @ilas & Jailiall A glia") if

sl get(' Sl & W' ([DMLY])),

(:compare_date(=<, [1,1,Y],[D,M,Y]) ,:compare date(>, [1,2,Y],[D,M,Y])

:compare_date(=<, [1,4,Y],[D,M,Y]) ,:compare date(>, [1,11,Y],[D,M,Y])

:compare_date(=<, [1,12,Y],[D,M,Y]) ,:.compare_date(>=, [31,12,Y],[D,M,Y])),
plantstatus( 35517) in"' ¢' 4= )3l Yoo v )i\=="adally yua yill dla yo & SV,
'Ol Agle )bl & 6 in tAs)
event('Uiilia 2 s ') in ' del N
occurrence('ax lelae ol al') in % el @l sall Filas A LAl daglid &
r15([ status(suggested)in 3 <iall zll sall Flas 3 & el
importance("a_ka))in ' aiall wl sall Gilas 8 3 3a01T) if
el get(' S &UEI([D,M, YD),
(:compare date(=<, [1,1,Y],[D,M,Y]) ,:compare date(>, [1,2,Y],[D,M,Y])

:compare_date(=<, [1,4,Y],[D,M,Y]) ,.compare_date(>, [1,11,Y],[D,M,Y])
:compare_date(=<, [1,12,Y],[D,M,Y]) ,:compare_date(>=, [31,12,Y],[D,M,Y])),
'Ol e )il & 6 in tAs) H I

plantstatus(_37075) in ' ¢' 4,3 YYave )\=='"dially a3l dls ja B eI,
occurrence(' ledae & al') in 5 aiall wll gall Filas 8 50l &

super(rules)
}.
assignment_model :: {

rla([ material('s3t 2 53 ¥")in "4l 4y g
method(mla)in " 3l 4 eud!)
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text(t])in Al 4y g,

tool('u_xlll') in Aol A gus,
video(v1)in il & sud]) if
status(suggested) in il 4 gud' |
toolSelect(' oAl in Al 4 s &

rlb([ material('3ale 2 55 ¥")in " il 4 g,
method(m1b)in il 4 s
text(t])in il 4y g,
tool(X) in "l 4, s,
video(v1)in il & sud]) if
status(suggested) in il 4 gud' |
toolSelect(X) in 4l 4 gus!)
(X='as X='a ) sl &

r2([  material("33 a5 ¥")in "de )l (e )V apdd)
method(m2)in 4e) ) ()Y apdd')
text(t2)in e Ga V) apnsdd)
video(v2)in e )3l (a )Y awsdi]) if
status(suggested) in a0 ()Y andl &

r3([  material(")in il g, 4S5 AN
method(m3)in ksl g ) ASuE A,
text(t3)in Uasditlls (o 1) Aul Al
video(v3)in il (s ) 4% 4461 if
status(suggested) in Jasiills (5 ) A5 AN &

r4([  material(' O Cldmsd g - ol dlew - Ly ) 5 SISO 94")in 'zl GDlaasdel ) ),
method(m4)in 'zLl Claacdel )y,
text(t4)in 'zl Dlaasdel )y,
tool('wld 5 &L)in FLoY Claasdel )
video(v4)in 'zl Glaasdel ) )) if
status(suggested) in 'zl Glaasdel ) ) &

r5a([ material(83 22 55 ¥)in el )l s s,
method(m5a)in el s 8a!,
text(t5)in el )0 Hs 8]
video(v5)in el Hsa ,at) if
status(suggested) in '4ell H ' &

r5b([ material(s3 2 53 ¥")in'de) )3l GLA ja)
method(m5b)in 43l GaLs jaa)
text(t5)in A 30 BaLs jaa)
video(v5b)in A3l 3alis jaa')) if
status(suggested) in el B ' &
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r6a([ material('sb slew + % £A aslin Slali + 95 Yo jalds il 4 9 VY0 Sl g g )in '
Auidead) 5 2 guinal) 5] AiLal

method(m6a)in "Asideal 5 4 siaall saauY) ALl

text(v6)in Anizeall s 4 sinall BranY) AdLal!,

video(v6a)in Auideall 5 4y geaal) 320uY) AdLal) if

status(suggested) in Axideall s 4 sunall 3200Y) ALl |

occurrence('elee a3) in Ael )l Hia A&

r6b([ material('\ 0 Cldusd ypgw+ %Y €A (.\},3.\»\3}3 Gléls 4+ 9% Yo aldall colala + (gab dlaw %')in !
Aianal) 5 4 pumal) 5300 el

method(mo6b)in "Asaeall § 43 ganll saany) ddlaal

text(v6)in Anizeall 5 4 sinall BranY) AdLal!,

video(v6b)in isadl s &y puael) 330y dilal]) if

status(suggested) in "wiasall s 4 seaall 3a0uY) ALl |

occurrence('elee &) in 'del )3 Gals aa &

r7([  material("170 4de) ) 3 _al) Caiall A5 '@Sail Al )
method(m?7)in '@aa 4e ) ),
text(t7)in 'L Ae) ) )
video(v8)in 'wAiill del ) 31]) if
status(suggested) in 'L del ) ) &

r8a([ material(")in el ale (& LA 5 )
method(m8a)in iel ) ole & AN (g )
text(t8)in el )l sle (A O (5
video(v8)in "ae !l ale (& LA (o ) if
:datime(datime(_Y,3, D, , , ),
status(suggested) in 4el )l ale (& QAN ) &
r8b([ material(")in 4, sl & ORI 6 )
method(m8b)in 4l ale & OGN 5 )
text(t8)in A ple & BRI (6 )
video(v8)in el ale (& LA (o ) if
:datime(datime(_Y,M, D, , , ), :(4=<M), :(M>=9),
status(suggested) in el ale (& QAN 6 ) &
r8¢([ material(")in 4,3 sl & IR (6 )
method(m8c)in 4el )l ale (& A (5 ),
text(t8)in ‘Al ple & SR (6 )
video(v8)in el ale (& LA (o ) if
:datime(datime(_Y,10, D, , ,)),
status(suggested) in 4el 3l ale (& ONA o ) &
r8d([ material(")in 4, sl & ORI (6 )
method(m8d)in 4,3 ale & DA (5
text(t8)in ‘A, ple & SR (6 )
video(v8)in el ale (& <A (o ) if
(:datime(datime(_Y,11, D, , , ));

32 TR/CLAES/247/2002.9



:datime(datime(_Y,12, D, , ,));
:datime(datime(_Y,1, D, , ,));
:datime(datime(_Y,2, D, , ,))
)

status(suggested) in "4l ale (SO ¢ ) &

r9([  material(’ &tasa s & seac 3aeul ydae] ) Gliada s J pandl g 68 cona g5 N)in ' de) )
% 3l Jaealaall

method(m9)in "4 sl Jualadll de) ) )

text(t9)in 'A% sall Jualaall e ) )

video(v9)in "4 sl Jaaladll 2o ) 3) if

status(suggested) in "B sall Jualaadll de) ) ) &

r10([ material("ssbe 2 53 ¥')in "5 yaiall gl sall jlail agled
method(m10)in '3 _eiall gl sall sl aas)
text(t10)in s siall zll sall Lol agss
video(v10)in ' i) i sall sl adi]) if
status(suggested) in s _aiall ) sall Jlail alid &

rlla([ text(tl1)in s el gl sall Bilas 3 AT Cliiay Caiia Jlagial!
method(m11a)in s _iall gl gall @ilas (A AT Caliay Caiia Jlaginl!
material (A s il () 3aY) (e AA Z LY 5 32 sall Alle Ay 8 jlanil e ande 221 G ' Jlai)
5 skl el sall (Bilan 8 AT Ciimy Gl
video(v11)in "s_aiall &l sall Gilan & AT Caiiay Caiia Jlagiul']) if
status(suggested) in '3 jaiall &l sall Bilas 8 HAT Cliiay Caiia Jlagul |
selecttype('aldll') in 's_paiall gl gall (Bilas (& AT Cliiay it Jlaiul' &
r11b([ text(t]1)in s_aidl ) sall Bilas 3 HAT Chiiay Caiia Jlagiul
method(m11b)in ' il &l sall Gilas & JAT Caiiay Caiia Jlagiul)
material(’ G s sl () eV e MK 2 LY 552 sal) Adle Dy el (e azda e ) in !
8 aiall gell gl Bilan (B AT Caiiay Caiia Jlaiiul' |
video(v11)in 5 _aiall gl sall Bilan A AT Caicay Caiia Jlaiiul) if
status(suggested) in ' il &l sall (Bilas 8 HAT iy Caiia Jlagul |
selecttype('o_.yd\') in '3 il CJ\}A\ Glaa 4 Al Cailiay Cala Jlaiul' &

r12a([ material('3t 2> 5 ¥")in ' _aiall zll gall Bilaa A (Silaal) A i)
method(m12a)in ' yiall &) sall Gilas & (ailial) 4 glia',
text(t12)in s eiall =l sall Filas L ailial) da glia)
video(v12)in 3 aiall &l gall (las & (iSlial) da 5laa']) if
(:datime(datime(_Y,12, D, , , ));:datime(datime(_Y,1, D, , , ))),
status(suggested) in '_aiall &l sall Gilas (& (iiliall da lia’ &

r12b([ material('s3t 2> 5 ¥")in ' aiall zll gall Bilaa A (filaal) A i)
method(m12b)in ' aiall =l gall 3ilas & (filial) da glia)
text(t12)in s eiall zll sall Filas L ailial) da glia)
video(v12)in 3 aiall &l gall (las & (iSLial) da 5laa']) if
(:datime(datime(_Y,4, D, , , ));:datime(datime(_Y,5, D, , , ))),
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status(suggested) in "s_aiall &l sall @las & Jiiliall da i’ &

r12¢([ material("3a 2 55 ¥')in ' yaidd) &l sall (Bilas 8 (piLaal) A slaa)
method(m12¢)in ' _eiall &l sall Gilas & ailiall da i,
text(t12c)in s aiall &l sall @ilas & (ailial) da glia)
video(v12)in s aiall gl gall Bilas A (Eiliall da gla']) if
(:datime(datime(_Y,7, D, , , ));:datime(datime(_Y,8, D, , , ));
:datime(datime(_Y,9, D, , , ));:datime(datime(_Y,10, D, , , )) ),
status(suggested) in s_aiall 7l gall @ilas A& iiLial) da glae' &

r13a(] material("ssle 2> 5 ¥")in ' aiall gl gall Bilas & (B V)
method(m13a)in 's_<ial gl sall @ilas & &) 321l
text(t13)in s il ol sall Silas & 5 5all!)
video(v13)in 3 _aiall wll sall Silas 8 (& 32I) if
(:datime(datime(_Y,12, D, , , ));:datime(datime(_Y,1, D, , , ))),
status(suggested) in 's_aiall &l sall @ilas 3 30 5al &
r13b([ material("ssle 2> 5 ¥")in ' aiall gl gall Bilas & By V)
method(m13b)in '3_<iell =l gall Filas & & el
text(t13)in s il ol sall Silas & 5 5all!)
video(v13)in 3 _aiall wll sall $las 8 (& 20) if
(:datime(datime(_Y,2, D, , , ));:datime(datime(_Y,3, D, , , ))),
status(suggested) in 's_aiall wll sall @ilas 3 30 5al &
r13c([ material("ssbe 2> 5 ¥")in ' jaiall gl gall (Bilas & By V)
method(m13c)in '3 _<iell gl sall @ilas & &) 321l
text(t13)in s il ol sall Silas & 55l
video(v13)in 3 _aiall &l sall $ilas 8 (& 320) if
(:datime(datime(_Y,4, D, , , ));:datime(datime(_Y,5, D, , , ));:datime(datime(
_Y’69_D’_’_’_)) ),
status(suggested) in 's_aiall &l sall Bilas 3 52 5al &
r13d([ material('3:te 2 55 ¥")in '3 _aiall ml gall (Bilas (8 (5 3l
method(m13d)in '3 _<iel) =l gall Silas & 5 52l
text(t]3)in B_alell mll sall Silas & 3y 3l
video(v13)in ' _aiall zll sall Gilas & (3 3a11) if
(:datime(datime(_Y,M, D, , , )),:(6<M),:(M<12)),
status(suggested) in 's_aiall &l sall @ilas 3 5o 5al &

super(rules)

}.

/* File name : methvedtext.pl */

method(m1la, Y & (e & gudill aiy),

method(mlb,'g}w}d\ a e dadlill ¢ 3aY) (_A‘ ;.')M‘ 3.1).\“ Qg g BA:}\‘}S\ el Yl Jas rﬂ;')
method(m2,'0%0 clilua I ()Y audd'),

method(m3,'").
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method(m4,' s A3 G el JS (8 Ayiea Jamas o all 5 @ giall lalas) 4 Ly g Sl @il g )y
Glcal._:ﬂ\&@h\}@d&)}dw\jéﬂ\o@\‘;}cdﬁ\.,\ﬂl.:\fw' )’A?\}@A\Qﬁ}e\'d}y‘
(‘;;\~~ CA%JSSLSALAW&J}:ML‘}JMZ\T}}AQBduﬁu\ddg}&}y‘jmﬁweYaﬂm
Vo) Clawsd g %0).

el Ao 31 uld ¢ Aol )l d sl Jaad 550 dleal) o) ya) 8 daddinall 31Y) 1),

method(m5a, '

Gas auTe e an T Jshan e dladl )l jias

sl o saall Gl iz 3el )5 e e ).

method(m5b, "ax Ve x Ve x Ve dlals el Cagiia J ghay (3018 Jae | ),

method(mo6a,' aaS £€/) + 9% Y+ )JUAJC_:LHM(;;SY/\ ‘%\Oﬁm)éﬁye#\)ﬂ\g\)ﬂebﬁ
s 5558300 3 sall Jala o JIaill JulS s (5l slams Ciliia ¥ o ¥ 4 0 £A oyl g9 i),
method(moéb,' axS @+ + % Y+ ).JUAS.“QL&L»?;S\~~+M\JALS(=~.3.\§L5.\LAWV€V~ u\.\sﬂea}g
Al ) i ae 32au¥) Laldi g 0 V0 i b g aaS Vov 04 EA 4 ganlig il ),

method(m7,' saew¥! Ja slias a3 )l & o Il olai) (uSe aplail) dakaia 55 55 ) gl S ja (B ALAN puia 53
Ol & Gl Jalag sasdl l 5 aa, .
method(m8a,'
Y a L gy V) (55 58
24 a5 /32 A,
l)‘
method(m8b,'
Y a L gy V) (5558
32 6,/ 80/ A,
V).
method(m8c,'
Y a L gy V) (55 58
24 a5 /3 A

V)'

method(m8&d,'

Y a L gy V) (55 58
12 s /32 / A,

V)'

method(m9,'&:bjﬂ ¢ o ASE Jee ¢ J pandll g 5 G Ol G sia g Lo Ay il daydass D).
method(m10, "). ; ‘ ‘
method(m] la,' (C’-')L') Jualy! (u.L.) (.\3 e.u\ . ‘;\);..1 (a:uv.kﬂ\ dakaie Jaul Lggta juat ol yall Hla iV k8
g3l e o a2 €% (S i ah Caua aaall Cainall 230

dua¥l o gt Gl il ull 41 3) Cangy ).

method(m] 1b,' (= YEE| &)ﬂ‘}(\) Glila yw €2 g a0 | e ?“"L‘J\ dalaia amy J\AMY\ L8 amy
11 e (b Ll 5 el 5Le g ) Led 5 s o) il el 0 08t o3 (i) o
o ] s b il 5
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doa¥l o gt il jull A1 3) any ).

method(m12a, b sl ssesss JOA diae dani ;48 e ¢ jal ),

method(m12b,' s Cailiall s ol sile - Jsal el DA dalal) e 13 A5l atas Gy e 615

Ol el O J3A 4l s (358 LS 51,

method(m12¢,%5 3 (o) Sl a5 sl (e 858 IS Jailia 3sa s Als L abas G o) a)
)-)-

method(m13a, st sl sewss DA (Wldl diae dais ;48 30

LA Ly ax g ) dadaial) (g Jadh eV Jsa G el (5 Jaiily (g5 55 ) Balaall),
method(m13b,’ AN dalall Cen ) s il J8 adas By e

LG g aa gy ) Al (ol s a1 Jsn Bl S Tl (55 53 Al Gilaall),
method(m13c,' s#is - G e 58 SIS (LIS Gia 5l A A G

ORLEAY) Lgs aa gy ) Al (ol dah a1 Jsn Bl S Tl (55 53 Al Gilaall),
method(m13d,' x5S (s 5 sl 2 e 38 A adans oo

ORLEAY) Lgy aa gy ) Al (ol s a1 Jsn Gl S Tl (55 53 Al Gl
l)'

video(vL,['14.mpg']).

video(v2,['15.mpg']). %video(v2,['15.mpg','16.mpg']).
video(v3,[]).

video(v5,['17.mpg']).

video(v5b,['17.mpg']).

video(v4,[]).

video(v6,['24.mpg']). %video(v6,['0.mpg','24.mpg']).
video(v7,['4.mpg']). %video(v7,[4,5,6,18,19,21,22]).
video(v8,['9.mpg']). %video(v8,[9,23]).
video(v9,['25.mpg']).

video(v10,['31.mpg']).

video(v11,[]).

video(v12,["26.mpg']). %video(v12,[26,35,37]).
video(v13,[]).

text(tL,[]).

text(t2,[]).

text(t3,['text3.htm']).

text(t4,[]).
text(t5,['Book(4).htm#w13','Book(5).htm#al3','Book(9).htm#s9']).
text(t6,[]).

text(t7,[]).

text(t8,[]).

text(t9,[]).

text(t10,['text]10.htm','Book(3).htm#q6', 'Book(4).htm#W16', 'Book(5).htm#al7',
'Book(9).htm#s12','Book(11).htm#t3']).

text(t11,[]).

text(t12,['Book(5).htm#al8', 'Book(9).htm#s13', 'Book(10).htm#video3']).
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text(tl12c,['text12.htm','Book(5).htm#al8', 'Book(9).htm#s13', 'Book(10).htm#video3']).
text(t13,[]).

3.3Inference knowledge implementation
The following is the implementation of the inference knowledge.

/* File name : pc_inf.pl*/
:- ensure_loaded("$KROL/lib/krol_init").

pc_inf:: {
input(obtain_plantation_status,[] )&
output(obtain_plantation_status,[] )&
input(suggest,[] )&
output(suggest,[] )&
input(assign,[] )&
output(assign,[] )&
description(obtain_plantation_status, ") &

obtain_plantation_status :-
input :: run,
input :: tkwait&
description(suggest, ") &

suggest :-
suggestion_model :: conclude all &

description(assign, ") &

assign :-
assignment model :: conclude all &

super(krol_init)

}.
3.4 Task Knowledge implementation

The following is the implementation of the task knowledge.

/* File name: pc_task.pl*/

%task([pc_task]). % This is to mark that is file is generated by task editor. Please do
not delete

pc_task :: {

super(krol init)
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pc_task transfer :: {

obtain_plantation_status :-

sug_op :: clean,

don op :: clean,

'plantation-appearance' :: clean,

'plantation-type' :: clean,
input :: display,
Pkl get(t lall jee'(Age)),
((Age<1)->
'plantation-type' :: select item('Cuas (livs AN,
'plantation-type' :: select_item('climall 4le )
)s
input :: tkwait &

super(pc_task)

}.

pc_task uncondional :: {
super(pc_task)
}.

pc_task condional :: {
super(pc_task)
}.

pc_task repetitive :: {
super(pc_task)
}.

pc_task user :: {

start :-
:datime(datime(Y,M,D, , , )),
Hel )N set('Sladl & WI([D,M,Y])),
tae), 0t get value(' el U '(Pdate)),
:extract_date(Pdate, Pdatel),
Pdatel = [PY, PM, PD, , , ],
:dif([PD,PM,PY],[D.M,Y],[ , ,Age]),
talallt s set(" Sl jee'(Age)),
caring_op_table :: fetch(L),
:setdoneOP(L),
pc_task transfer :: obtain_plantation_status&

runinf:-

suggestion_model :: conclude all,
assignment_model :: conclude all,
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:result,

(output :: get(operList([]))->
(krol_msgs :: show('Sllee 22 52 ¥', []),
krol_msgs :: tkwait)

9

;true
)&
super(pc_task)
}.
setdoneOP([]).
setdoneOP([[ , , , ,Date,OP, , , ., ., , . ]|T]:-
datime(datime(Y, , , , , )),
Ylis (Y -1),
extract date(Date, Pdatel),
Pdatel = [PY,PM, PD, , , ],
(
(compare_date(>,[30,9,Y],[PD,PM,PY]),compare date(<,[1,10,Y1],[PD,PM,PY])
)->
OP ::set(occurrence('eles &)); true
),
setdoneOP(T).

3.5User Interface implementation

The following file contains the implementation of input and output dialogue.
/* File name: dialog.pl*/
dialogue(input).

:- ensure_loaded('$KROL/lib/buttonbox").

:- ensure_loaded('$SKROL/lib/labelframe').
:- ensure_loaded("$KROL/lib/combobox'").

framel :: {
belong_to(input) &
pack(['-side top -expand true -fill both']) &
widget(framel, ['-labelside',right], []) &
super(labelframe)

}.
framelR :: {

belong to(framel) &
pack(['-side right -expand true -fill both']) &
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widget(framelR, ['-label','wlall A" '-Jabelside',top,-borderwidth',0], []) &

super(labelframe)
}.
framelC :: {
belong to(framel) &
pack(['-side right -expand true -fill both']) &
widget(framelC, ['-label',' ) 5Ll '-labelside',top,-borderwidth',0], []) &
super(labelframe)
}.
framelL :: {
belong to(framel) &
pack(['-side left -expand true -fill both']) &
widget(framelL, ['-label',' il ¢ &' '-1abelside’,top,-borderwidth',0], []) &
super(labelframe)
}.

'plantation-type' :: {

belong to(framelLl) &

widget(typeplantation, ['-scrollbar', auto], ['hlist.itemtype imagetext
hlist.drawBranch false hlist.indent 14 hlist.wideSelect false hlist.height 4'])&
%[ '-label',' il ¢ &' "-1abelside’,right,'-editable',false,'-dropdown',true],
['label.width',10,'entry.width',45,'-anchor',e,'-value',command]) &

content(['Gliwdl ddle ' (Ui 4EI1T) &

pack(['-anchor w ') &

super(hlist)
}.

:- ensure_loaded('$KROL/lib/combobox').

'plantation-event' :: {

belong to(framelC) &

widget(plantationevent, ['-scrollbar', auto,-width',260], [])&
% widget(plantationevent, ['-scrollbar', auto], ['hlist.itemtype imagetext
hlist.drawBranch false hlist.indent 14 hlist.wideSelect false hlist.width 25 hlist.height
4D&

content([' "2_3}'\!\ u}m@):usg_qm;\ deng C'_a\ﬁ}d\ X;\AJ@S.J.L;J sla APy
lza CJ\}A\ LG 4 BN 1" &

pack(['-anchor w ') &

mode(multiple) &

super(listbox)
% super(hlist)
}.

'plantation-appearance' :: {
belong to(framelR) &
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widget(appearanceplantation, ['-scrollbar', auto], ['hlist.itemtype imagetext
hlist.drawBranch false hlist.indent 14 hlist.wideSelect false hlist.width 25 hlist.height
4D&

content(| "Cadall gy 3l Als pe 8 HlaEY) ¢ Ll Calad i~ o
Catuall ZU1) &

%need to add ' YVATY Yalil jee) in ' SN VATV )i>=0)

pack(['-anchor w ']) &

super(hlist)

}.

frame?2 :: {
belong_to(input) &
pack(['-side bottom -expand true -fill both']) &
widget(frame2, ['-labelside',right], []) &
super(labelframe)

}.

frame2R :: {
belong to(frame2) &
pack(['-side right -expand true -fill both']) &
widget(frame2R, ['-label',4s yiall lleall' -labelside’, top,-borderwidth',0], []) &
super(labelframe)

}.

frame2C :: {
belong to(frame2) &
pack(['-side right -expand true -fill both']) &
widget(frame2C, ['-labelside',top,'-borderwidth',0], []) &
super(labelframe)

}.

frame2L :: {
belong to(frame2) &
pack(['-side left -expand true -fill both']) &
widget(frame2L, ['-label','s3iiall Cilleall' -1abelside',top,-borderwidth',0], []) &
super(labelframe)

}.

sug op :: {

belong_to(frame2R) &
widget(sug_op, ['-scrollbar', auto], ['hlist.itemtype imagetext hlist.drawBranch
false hlist.indent 14 hlist.wideSelect false hlist.height 4'))&

content([]) &
pack(['-anchor w -expand true -fill both']) &
super(hlist)

}.

don_but :: {
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belong to(frame2C) &
widget(don but, [-orient, vertical ], []) &
pack(['-side bottom -fill both']) &
button(done, ['-bg', gray,'-image',' Arrowlft.gif','-command','don_but
::action(done_opr)',
'-underline 0', '-width 10'],'<Control-0>") &
default(done opr) &
action(done_opr) :-
sug_op :: fetch(B),
(B=""->true;
(
:savedb,
:intSuggest,
B :: set(occurrence("eles &),
B :: get value(occurrence(AA)),:write(AA),
suggestion_model :: conclude all,
assignment_model :: conclude all,
don op :: insert_item(B),
sug_op :: clean,

:result)
)
&
% :setvalue&
super(buttonbox)
}.
don op :: {

belong to(frame2l) &

widget(don_op, ['-scrollbar', auto], ['hlist.itemtype imagetext hlist.drawBranch
false hlist.indent 14 hlist.wideSelect false hlist.height 4')&

content([])&

pack(['-anchor w -side left -expand true -fill both']) &

super(hlist)

buttonbox_input :: {

belong_to(input) &

widget(buttonbox_input, ['-orient', horizontal], []) &

pack(['-side bottom -fill both']) &

button(ok, ['-text','@ s«','-command','buttonbox_input ::action(ok),
'-underline 0, -width 10'],'<Control-0>") &

button(detail, ['-text',alasll Joalé '-command','buttonbox _input ::action(det)',
"-underline 0, -width 10'],'<Control-0>') &

button(run, ['-text','Aa yiall Chleall' '-command','buttonbox_input ::action(run),
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'-underline 0', '-width 10'],'<Control-0>") &
default(ok) &
action(ok) :-
input :: destroy &

action(det) :-
sug_op :: fetch(Name),
(:name(Name,[47]) -> :fail ; :true),
output :: display,:setvalue,output :: tkwait &

action(run) :-
'plantation-type'::fetch(A)," 4c!, 30 "set('cliwdl & $'(A)),
'plantation-appearance'::fetch(B),' 4=, "::set(plantstatus(B)),
'plantation-event'::fetch(C),
setevent(C),
pc task user :: runinf &

setevent([])&

setevent([C|T]):-
"del )l iset(event(C)),
setevent(T)&

super(buttonbox)

v

input :: {

window _title('aball) &

widget(input, []) &

position(10, 10) &

%size(300, 125) &,

components([buttonbox input,frame2,frame2R,frame2C,frame2L,sug_op,don but,don o
p,framel,framelR,framelC,framelL,'plantation-type','plantation-appearance’','plantation-
event']) &

super(dialog)

}.

savedb:-
farm_data :: get(gid(GN)),
farm_data :: get(did(DN)),
farm_data :: get(fid(FN)),
sug_op :: fetch(Op_name),
Op_name :: get value(dateop([DD,MM,YY))),
name(DD, DD1),
name(MM, MM1),
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name(YY, YY1),
append(DD1,[45],D1),
append(D1,MM1,D2),
append(D2,[45],D3),
append(D3,YY1,D4),
name(Date, D4),
Op_name :: get(material(Matr)),
(Matr =[]-> Mater="2> 2 ¥' ; Mater = Matr),
Op_name :: get(method(M)),
method(M,Met),
(Met =[]-> Method=' 2> 52 ¥' ; Method = Met),
Op_name :: get(tool(T)),
(T =[]-> Tool=' 22 & ¥'; Tool = T),
%[ Gid,Did,Coid,Date,Op name, Material name, material qty, unit,
method_of appllication,Tool,Advisor,Remark],
caring op_table :: fetch(L),getcode(L,Coid),
%write([GN,DN,FN,Coid,Date,br(Op_name),br(Mater),0,br(' '),br(Method),br(Tool),br('
o) LB br(")]),
caring_op_table :: store([GN,DN,FN,Coid,Date,br(Op _name),br(Mater),0,br('
"),br(Method),br(Tool),br('_small 2Uaill') br(' ")]).

getcode([],1):-!.

getcode(List,Codeid):-
getList(List,[],L1),
max_list(L1,Max),
Codeid is Max +1.

getList([],L,L).

getList(T,[Coid1|H],HH).

/* File name: output.pl*/
opername :: {
belong_to(output) &
default var(opernameV)&
widget(opername, [-label',' & AUl de) ) 3l Llaall '-state',disabled,'-labelside’,
right],['entry.justify’,right,'label.width', 25,'entry.width', 65])&
super(labelentry)
}.

ftype :: {

belong_to(output) &

default var(ftypeV)&

widget(ftype, ['-label',' bl & 53 ' -state',disabled,'-labelside’,
right],['entry.justify’,right,'label.width', 25,'entry.width', 65])&
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pack(['-padx 5 -pady 5']) &
super(labelentry)
}.

impor :: {

belong to(output) &

default var(imporV)&

widget(impor, [-label',’ 4leall Lpaal' '-state',disabled,-labelside’,
right],['entry.justify’,right,'label.width', 25,'entry.width', 65])&

pack(['-padx 5 -pady 5']) &

super(labelentry)
}.

mater :: {

belong_to(output) &

default var(materV)&

widget(mater, ['-label',’ Al saldl' -state',disabled,'-labelside',
right],['entry.justify',right,'label.width', 25,'entry.width', 65])&

pack(['-padx 5 -pady 5']) &

super(labelentry)
}.
method :: {
belong to(output) &
widget(method, [-text',’ Gubkill 48,k "padx',5,"-pady',5,'-anchor',e], ['-

justify',right]) &
pack(['-padx 5 -pady 5']) &
super(label)

mtxt :: {
belong_to(output) &
widget(mtxt, ['-height', 150, '-width', 550], ['text.justify',right]) &

super(textwindow)

v

buttonbox_output :: {
belong_to(output) &
widget(buttonbox_output, ['-orient', horizontal], []) &
pack(['-side bottom -fill both']) &
button(exit, [-text','@ s« ','-command','buttonbox_output ::action(exit)',
'-underline 0', -width 5'],'<Control-#>'") &
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button(text, [-text',)asi » u=,'-command','buttonbox_output ::action(text)',
'-underline 0', '-width 7'],'<Control->') &

button(know, ['-text','4sleal) o3gs Laldll 48 j2all' '-command', buttonbox_output

::action(know)',

'-underline 0', -width 19'],'<Control-~>") &

button(vedio, ['-text',' sé kil '-command','buttonbox_output ::action(vedio)',
'-underline 0', -width 7'],'<Control-—=>") &

default(exit) &

action(exit) :-

output :: destroy &

action(know):-
output :: get(name(Name)),
:knowledge(Name,Know),
krol msgs :: show(Know, [])&

Y%text(tS,['Book4#w13','Book5#A13','Book9#S59')).
action(text):-
output :: get(name(Name)),
Name :: get(text(T)),
:text(T, Text),
(Text=[]-> krol_msgs :: show("aleall s3¢d Jasi ya yai 2 0 ¥' []) ;
:mplay htm(Text)
)&
%video(v12,["26.mpg']).
action(vedio):-
output :: get(name(Name)),
Name :: get(video(V)),
:video(V,Vedio),
(Vedio = [] -> krol_msgs :: show(‘4sleall 03¢z Jasi ja 538 22 2 ¥ []) ;
(:([Ved| ] = Vedio) ,;mplay mm(Ved)))&

super(buttonbox)

}.

output :: {

attributes([operList("),name("),prev(")]) &

window _title('z=ll") &

widget(output, []) &

position(0, 0) &

size(600, 300) &
components([buttonbox_output,opername,ftype,impor,mater,method,mtxt])&

super(dialog)
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intSuggest:-
findall(X, (oper :: sub(X), X :: get(status(suggested))),SubList),

intSuggest(SubList).

intSuggest([]).
intSuggest([H|T]):-

result:-

H :: set(status([])),
intSuggest(T).

findall(X, (oper :: sub(X), X :: get(status(suggested))),SubList),

output :: set(operList(SubList)),
sug_op :: clean,
insertresult(SubList),

output :: set(prev(")).

insertresult([]).
insertresult([H|T]):-

sug_op :: insert_item(H),
insertresult(T).

setvalue:-

%

output :: get(operList([Name| SubList])),

sug_op :: fetch(Name),

output :: set(name(Name)),
Mael ' get('Ulnadl & 5Y(Type)),
Name :: get(importance(Impor)),
Name :: get(material(Mater)),
Name :: get(method(M)),
method(M,Method),

opername :: set_default(Name),
ftype :: set_default(Type),
impor :: set_default(Impor),
mater :: set_default(Mater),
mtxt :: insert(' ",
mtxt :: delete('1.0', end),

mtxt :: insert(Method).

mprev:-

(output :: get(prev(Name)),
output :: get(operList(SubList)),
append([Name],SubList,FSubList),
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output :: set(operList(FSubList)),
setvalue

).

/* File name : knowledge.pl */
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The following file is the main file of assessment subsystem. The file loads the plant care
concepts, rules, function, inference, dialogue, and task. The file contains predicate called
main that calls the plant care subsystem.

/* File name : main */
:-use_module(library(system)).
:-ensure_loaded("$KROL/lib/messages').
:-ensure_loaded("$KROL/lib/database’).
:-ensure_loaded('$SKROL/lib/tk user").
:-ensure_loaded('$KROL/lib/date").

:- ensure_loaded('$KROL/lib/buttonbox").
:- ensure_loaded('$KROL/lib/ComboBox').
:- ensure_loaded("$KROL/lib/frame").

:- ensure_loaded('SKROL/lib/HList").

:- ensure_loaded("$KROL/lib/labelframe").
:- ensure_loaded("$SKROL/lib/messages').
:- ensure_loaded("$KROL/lib/msgs").

:- ensure_loaded('SKROL/lib/txtw").

:-ensure_loaded(plcareconcept).
:-ensure loaded(plcarerule).
:-ensure_loaded(dialog).
:-ensure loaded(output).
:-ensure_loaded(pc_inf).
:--ensure loaded(methvedtext).
:-ensure_loaded(knowledge).
:--ensure_loaded(pc_task).

plant_main :-
tcl :: init,
krol init :: init,
listbox_button :: set(back(0)),
entry buttons :: set(back(0)),
utility :: restart,
krol init :: init,
citex4dsA :: open,
select_table :: fetch([[SN,GN,DN,FN]]),
farm_data :: set(sid(SN)),
farm_data :: set(gid(GN)),
farm_data :: set(did(DN)),
farm_data :: set(fid(FN)),
pc_task user :: start,
citex4dsA :: close.
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