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1. Introduction

The objective of this report is to represent the implementation of integrated Citrus Expert
system (CITEX4) including four sub expert systems: assessment, plant care, diagnosis, and
treatment in addition to other two other sub systems: database and multimedia. This
implementation is based on the integrated design report (TR/CLAES/211/2001.4). This
system is implemented using KROL99 tools that support building the concepts, rules,
inference, and task code.

The following eight sections represent the implementation code of the common knowledge
base, assessment expert system, plant care expert system, diagnosis expert system, treatment
expert system, database system, multimedia system, and user interface system.

2. Common Knowledge Base

File name: ¢_concept.pl
:-ensure_loaded("$KROL/lib/inferenc').
farm_data :: {

concept_description(") &

attributes(|

sid([]),

gid([]),

did([]),

fid([]),
month([])

D&

type(sid/1, integer) &

ul(sid/1, 10) &

ll(sid/1, 1) &

prompt(sid/1, 'Enter the sector ID', []) &
necessary(sid/1) &

type(gid/1, integer) &

ul(gid/1, 1000) &

ll(gid/1, 1) &

prompt(gid/1, 'Enter the governorate ID', []) &
necessary(gid/1) &

type(did/1, integer) &

ul(did/1, 1000) &

1(did/1, 1) &

prompt(did/1, 'Enter the directorate ID', []) &
necessary(did/1) &

type(fid/1, integer) &

ul(fid/1, 1000) &

l(fid/1, 1) &

prompt(fid/1, 'Enter the farm ID', []) &
necessary(fid/1) &

type(month/1, integer) &

ul(month/1, 12) &

2 TR/CLAES/214/2001.5



ll(month/1, 1) &

prompt(month/1, 'Enter the month', []) &
necessary(month/1) &
super(domain_class)

}.

variety :: {
concept_description(") &
attributes(|
value([])
D&

type(value/1, nominal) &
source_of value(value/l,
[database(citex4ds,farm table( 157883, 157885, 157887, 157889, 157891, 157893, 1578
95, 157897, 157899, 157901, 157903, 157905, 157907, 157909, 157911,Vvariety name
, _157915),Vvariety name)]) &
legal(value/1, [
lime,
navel,
succar,
valencia
D&
necessary(value/1) &
super(domain_class)
}.
plantation :: {
concept_description(") &
attributes(|
existence([]),
current date([]),
plantation_date([]),
appearance([]),
type([])
D&
type(existence/1, nominal) &
prompt(existence/1, ", []) &
legal(existence/1, [
yes,
no
D&
necessary(existence/l) &
type(current_date/1, date) &
prompt(current_date/1, ", []) &
necessary(current_date/1) &
type(plantation_date/1, date) &
source_of value(plantation date/1,
[database(citex4ds,farm_table( 9234, 9236, 9238, 9240, 9242, 9244 Vplantation date, 92
48, 9250, 9252, 9254, 9256, 9258, 9260, 9262, 9264, 9266),Vplantation_date)]) &
type(appearance/l, nominal) &
prompt(appearance/1, 'CaUCaNg", []) &
legal(appearance/1, [
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"' eleel CIEACY BEIN Yi 3402E CAENEE\",

'COEIiCa CaNi ECaE4bio\",

\'CaCOICN Yi aNfaE CaEO4IN eCaUPI\",

\'Ed PAY CaEaCN\",

\OUY C4ECI Ca0ay\",

\'zelael 4CA Ni iBYi alCIE CaaAPECE &0FE4aCE CadeCal aUC\" 1) &
type(type/1, nominal) &
prompt(type/1, ‘42U CAEOECH', []) &
legal(type/1, [

.....

\"NUCIE C4EOECA\"
D&
super(domain_class)
}.
soil :: {
concept_description(") &
attributes(|

s_status([]),
ca_carbonate([]),

ec([]),

esp([]),
texture([]),

water_table level([]),
ph([)
D&
type(s_status/1, nominal) &
multiple(s_status/1) &
source of value(s_status/1, [[derived(s p p v det s)]]) &
legal(s_status/1, [
alkaline,
caliche,
saline,
suitable soil,
texture def,
unsuitable soil,
water table def,
calcareous]) &
type(ca_carbonate/1, real) &
source_of value(ca carbonate/1,
[database(citex4ds,soil assessment table( 13952, 13954, 13956, 13958, 13960, 13962, 1
3964, 13966,Vca carbonate, 13970, 13972, 13974),Vca_ carbonate)]) &
ul(ca_carbonate/1, 100) &
ll(ca_carbonate/1, 0.1) &
type(ec/1, real) &
source_of value(ec/l,
[database(citex4ds,soil table( 15309, 15311, 15313, 15315, 15317,Vec, 15321, 15323,
15325),Vec)]) &
ul(ec/1, 10) &
li(ec/1, 0.1) &
type(esp/1, real) &
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source_of value(esp/1,
[database(citex4ds,soil assessment table( 16667, 16669, 16671, 16673, 16675, 16677, 1
6679, 16681, 16683, 16685, 16687,Vesp),Vesp)]) &
ul(esp/1, 100) &
ll(esp/1, 1) &
type(texture/1, nominal) &
source of value(texture/l1,
[database(citex4ds,soil table( 19327, 19329, 19331,Vtexture, 19335, 19337, 19339, 193
41, 19343),Vtexture)]) &
legal(texture/1, [
clay,
clay loam,
coarse_sand,
gravely,
heavy clay,
loam,
sand,
sandy clay loam,
sandy loam,
sily clay,
sily clay loam,
sily loam]) &
type(water table level/l, real) &
source_of value(water table level/l,
[database(citex4ds,soil table( 21686, 21688, 21690, 21692, Vwater table level, 21696, 2
1698, 21700, 21702),Vwater table level)]) &
ul(water table level/l, 10) &
ll(water _table level/1,0.1) &
type(ph/1, real) &
source_of value(ph/I1,
[database(citex4ds,soil table( 56836, 56838, 56840, 56842, 56844, 56846,Vph, 56850,
56852),Vph)]) &
ul(ph/1, 14.0) &
li(ph/1, 0.1) &
super(domain_class)

water :: {
concept_description(") &
attributes(|
w_status([]),
boron([]),

eciw([]),
rsc([]),

sar([])]) &
type(w_status/1, nominal) &

multiple(w_status/1) &
source_of value(w_status/1, [[derived(w_p p det w)]]) &
legal(w_status/1, [

alkaline,

boron_def,
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suitable water,
unsuitable water,
salinel,
saline2
D&
type(boron/1, real) &
source of value(boron/l1,
[database(citex4ds,soil assessment table( 26226, 26228, 26230,Vboron, 26234, 26236, 2
6238, 26240, 26242, 26244, 26246, 26248),Vboron)]) &
ul(boron/1, 5) &
li(boron/1, 0.01) &
type(eciw/1, real) &
source_of value(eciw/I,
[database(citex4ds,water table( 27514, 27516, 27518,Veciw),Veciw)]) &
ul(eciw/1, 5) &
ll(eciw/1, 0.01) &
type(rsc/1, real) &
source_of value(rsc/l1,
[database(citex4ds,soil assessment table( 28856, 28858, 28860, 28862, 28864,Vrsc, 288
68, 28870, 28872, 28874, 28876, 28878),Vrsc)]) &
ul(rsc/1, 5) &
ll(rsc/1, 0.01) &
type(sar/1, real) &
source_of value(sar/I1,
[database(citex4ds,soil assessment table( 30228, 30230, 30232, 30234, 30236, 30238,Vs
ar, 30242, 30244, 30246, 30248, 30250),Vsar)]) &
ul(sar/1, 100) &
lli(sar/1, 0.1) &
super(domain_class)

}.

leaves :: {
concept_description(") &
attributes(|

1 color([]),

1_shape([]),
1 status([]),
1_type([]),
1 ¢ position([])]) &
type(l_color/1, nominal) &
multiple(l_color/1) &
prompt(l_color/1, "What is the leaves shape 7', []) &
legal(l color/1, [
green,
green_network,
light green,
dark green,
geen to red,
yellow,
brown,
black,
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purple,

bronze]) &
type(l_shape/1, nominal) &
multiple(l_shape/l) &

prompt(l_shape/1, "What is the leaves shape?', []) &

legal(l_shape/1, [

normal,

curled,

webbed,

honey dew,

cup_shape,

unsimilar_blade halves,

zigzag tunnels]) &
type(l_status/1, nominal) &
multiple(l_status/1) &

prompt(l_status/1, 'What is the leaves status?', []) &

legal(l_status/1, [
normal,
drop,
insect_persent,
small,
wilted]) &
type(l_type/l, nominal) &
multiple(l type/l) &

prompt(l_type/l, "What is the age of the infected leaves?', []) &

legal(l_type/l, [new leaves, old leaves]) &

type(l_c_position/1, nominal) &
multiple(l ¢ position/1) &

prompt(l_c_position/1, 'Where is the position of the infestation on the leaves?', [])&

legal(l c_position/1, [
entire_leaf,
inverted v,
'lower surface',
'upper surface’,
'outer edge’,
'leaf base’',
'leaf margin',
veins,
'between veins',
'main veins',
'leaf tip' )&
super(domain_class)
}.
leaf spots :: {
concept_description(") &
attributes(|
existence([]),
1 s color([]),

I_s_shap([]),
1 s position([])

TR/CLAES/214/2001.5



L

fruits ::

D&
type(existence/1, nominal) &
prompt(existence/1, 'Are they any sopts on leaves 7', []) &
legal(existence/1, [
yes,
no
D&
type(l_s_color/1, nominal) &
multiple(l s color/l) &
prompt(l_s color/1, "What is color of the spots on leaves?', []) &
legal(l_s color/1, [
yellow,
brown,
dusty,
silver,
rust,
black]) &
type(l_s_shap/l, nominal) &
multiple(l_s shap/1) &
prompt(l_s shap/1, 'What is the shape of the spots on leaves 7', []) &
legal(l_s shap/1, [
raised,
sunken,
necrotic,
'zigzag tunnels',
'concentric zones']) &
type(l s position/1, nominal) &
multiple(l s position/1) &
prompt(l_s position/1, "What is the position of the spots on leaves?', []) &
legal(l s position/1, [
scattered,
'upper surface’,
'lower surface',
'between veins',
'between veins of lower surface’',
'midrib upper surface']) &
super(domain_class)

{
concept_description(") &
attributes(|
f ¢ position([]),
f color([]),
£ shape([]),
f r status([])
D&
type(f ¢ position/1, nominal) &
multiple(f ¢ position/1) &
prompt(f c_position/1,'What is the position of the infestation on the fruit?', []) &
legal(f ¢ position/1, [
8 TR/CLAES/214/2001.5



'entire fruit',

'stylerend’ ]) &
necessary(f ¢ position/1) &
type(f_color/1, nominal) &
multiple(f color/1) &
prompt(f color/1, "What is the fruits color?', []) &
legal(f color/1, [

black,

green,

'green styler end',

normal,

purple,

rust,

yellow,

'yellow styler end',

silver]) &
necessary(f color/1) &
type(f_shape/l, nominal) &
multiple(f shape/1) &
prompt(f_shape/1, '"What is the fruit shape?', []) &
legal(f shape/l, [

asymatric,

cracks,

malformed,

normal,

small,

soft,

coarse]) &
necessary(f shape/l) &
type(f r_status/1, nominal) &
multiple(f r status/1) &
prompt(f r status/1, 'What is the fruits status?', []) &
legal(f r status/1, [

creasing,

irregular,

leathery,

normal,

reduced,

rough,

'rough and thickened',

thickened,

thin,

drop]) &
necessary(f r status/1) &
super(domain_class)

}.
fruit_spots :: {

concept_description(") &
attributes(|
existence([]),
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f s color([]),

f s position([]),

f s shape([])

D&

type(existence/l, nominal) &

multiple(existence/l) &

prompt(existence/1, 'Are there spots on fruit? ', []) &
legal(existence/1, [

yes,

no
D&
necessary(existence/l) &
type(f s _color/1, nominal) &
multiple(f s color/1) &
prompt(f s _color/1, "What is the color of the spots on the fruit?', []) &
legal(f s _color/1, [

green,

yellow,

brown,

red,

sliver,

bronze,

'scabby patches']) &
necessary(f s color/1) &
type(f s position/1, nominal) &
multiple(f s position/1) &
prompt(f s _position/1, 'What is the position of the spots on the fruit?', []) &
legal(f s position/1, [

scattered,

'any position',

rind,

'stiller and stem ends',

'fruits facing the sun'l) &
necessary(f s position/1) &
type(f s _shape/l, nominal) &
multiple(f s shape/l) &
prompt(f s shape/l, "What is the shape of the spots on the fruit?', []) &
legal(f s shape/l, [

circular,

irregular,

raised,

coarse,

'large and circular’,

'gum pocket',

'zigzag tunnels']) &
necessary(f s shape/l) &
super(domain_class)

}.
flowers :: {
concept_description(") &
10 TR/CLAES/214/2001.5



attributes(|
fl_color([]),
fl_status([]),
f 1 _shape([])]) &
type(fl_color/1, nominal) &
multiple(fl_color/1) &
prompt(fl_color/1, 'What is the flowers color?', []) &
legal(fl_color/1, [
normal,
brown,
yellow]) &
necessary(fl _color/1) &
type(fl_status/1, nominal) &
multiple(fl_status/1) &
prompt(fl_status/1, 'What is the flowers color?', []) &
legal(fl_status/1, [
nromal,
drop]) &
necessary(fl status/1) &
type(f 1 shape/l, nominal) &
multiple(f 1 shape/l) &
prompt(f 1 shape/l, 'What is the flowers shape?', []) &
legal(f 1 shape/1, [
normal,
aggregated,
eaten]) &
necessary(f 1 shape/1) &
super(domain_class)
}.
branches :: {
concept_description(") &
attributes(|
b_type([]),
b_status([]),
b_color([])
D&
type(b_type/1, nominal) &
multiple(b_type/l) &
prompt(b_type/1, 'What is the age of the infected branches ?', []) &
legal(b_type/l, [
flushes,
'old growth']) &
necessary(b_type/l) &
type(status/1, nominal) &
multiple(status/1) &
prompt(b_status/1, "What is the branches status ?', []) &
legal(b_status/I1, [
decline,
'die back’,
dry,
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trunk ::

}.
buds ::

flattened,

'insect present’,

normal,

stunted,

thickened,

'gray fellvet']) &
necessary(b_status/1) &
type(b_color/1, nominal) &
multiple(b_color/1) &
prompt(b_color/1, 'What is the branches color?', []) &
legal(b_color/1, [

black,

brown,

normal,

pale,

rust,

'spotted yellowish']) &
necessary(b_color/1) &
super(domain_class)

{
concept_description(") &
attributes(|
t_shape([]),
t position([])]) &
type(t_shape/l, nominal) &
multiple(t_shape/1) &
prompt(t_shape/1, "What is the trunk shape ?', []) &
legal(t_shape/1, [

normal,

'fungal growths',

'lichen growths',

'bark scaling',

'gum spots',

dwarfing]) &
necessary(t_shape/l) &
type(t_position/1, nominal) &
multiple(t_position/1) &

prompt(t_position/1, 'What is the trunk position ?', []) &

legal(t_position/1, [
'basal part',
'feeder roots']) &

necessary(t_position/1) &

super(domain_class)

{

concept_description(") &
attributes(|

u_color([]),

u_shape([]),
12
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roots ::

u_status([])]) &
type(u_color/1, nominal) &
multiple(u_color/1) &
prompt(u_color/1, "What is the buds color 7', []) &
legal(u_color/1, [
normal,
brown]) &
necessary(u_color/1) &
type(u_shape/l, nominal) &
multiple(u_shape/l) &
prompt(u_shape/1, 'What is the buds shape ?', []) &
legal(u_shape/1, [
rosette,
deformed]) &
necessary(u_shape/l) &
type(u_status/1, nominal) &
multiple(u_status/1) &
prompt(u_status/1, 'What is the buds status?', []) &
legal(u_status/I1, [
normal,
abnormal]) &
necessary(u_status/1) &
super(domain_class)

{
concept_description(") &
attributes(|
r_color([]),
r_status([]),
r_type([])]) &
type(r_color/1, nominal) &
multiple(r_color/1) &
prompt(r_color/1, 'What is the root color 7', []) &
legal(r_color/1, [

normal,

brown,

black]) &
necessary(r_color/1) &
type(r_status/1, nominal) &
multiple(r_status/1) &
prompt(r_status/1, "What is the root status ?', []) &
legal(r_status/1, [

normal,

'fungal growth',

sloughing,

necrotic,

adhesive]) &
necessary(r_status/1) &
type(r_type/1, nominal) &
multiple(r_type/l) &

13
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prompt(r_type/l, 'What is the type of the infected roots 7', []) &
legal(r_type/l, [
'main roots',
'feeder roots']) &
necessary(r_type/l) &
super(domain_class)

twigs 1 {
concept_description(") &
attributes(|
tw_color([]),
tw_shape([]),
tw_status([])]) &
type(tw_color/1, nominal) &
multiple(tw_color/1) &
prompt(tw_color/1, 'What is the twigs color 7', []) &
legal(tw_color/1, [
brown,
rust]) &
necessary(tw_color/1) &
type(tw_shape/1, nominal) &
multiple(tw_shape/1) &
prompt(tw_shape/1, 'What is the twigs shape?, []) &
legal(tw_shape/1, [
eaten]) &
necessary(tw_shape/l) &
type(tw_status/1, nominal) &
multiple(tw_status/1) &
prompt(tw_status/1, 'What is the twigs status 7', []) &
legal(tw_status/1, [
dieback]) &
necessary(tw_status/1) &
super(domain_class)
}.
plant :: {
concept_description(") &
attributes(|
current_date([]),
age([]),
season([]),
current_week([]),
current_month([]),
yield([]),
previous_yield production([]),
actual yield([])]) &
type(current_date/1, date) &
type(age/1, real) &
ul(age/l, 50) &
ll(age/1, 0) &
prompt(age/1, ", []) &
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type(yield/1, real) &
type(season/1, nominal) &
source_of value(season/1, [table(plant determine plant)]) &
legal(season/1, [
spring,
summer,
autumn,
winter]) &
type(current_ week/1, integer) &
source of value(current week/1, [derived(treated by)]) &
ul(current week/1, 53) &
ll(current_week/1, 1) &
type(current_month/1, integer) &
ul(current_month/1, 12) &
ll(current_month/1, 1) &
prompt(current_month/1, 'What is the current month?', []) &
necessary(current_month/1) &
type(yield/1, real) &
source of value(yield/1, [derived(p v det p)]) &
ul(yield/1, 50) &
ll(yield/1, 0) &
type(previous_yield production/1, real) &
ul(previous_yield production/1, 20) &
ll(previous_yield production/1, 0) &
prompt(previous_yield production/1, 'Enter the avaredge previous yield per Faddan
during the last three years', []) &
necessary(previous_yield production/1) &
type(actual yield/l, real) &
source_of value(actual yield/1, [function(actual yield)]) &
ul(actual yield/1, 20) &
ll(actual yield/1, 0) &
super(domain_class)
}.
operation :: {
concept_description(") &
attributes(|
material_qty([]),
unit([]),
material name([]),
method([]),
material_grl([]),
material _gr2([]),
material_gr3([]),
material _gr4([]),
material_gr5([]),
material _gr6([]),
material_gr7([]),
material _gr8([]),
material_gr9([]),
material _gr10([]),
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material grl11([]),
material gr12([])]) &
type(material qty/1, real) &

source_of value(material qty/1, [derived(treat op determine treat op)]) &

ul(material qty/1, 1000) &
ll(material_qty/1, 0) &
target(material qty/1,") &
type(unit/1, nominal) &

source_of value(unit/1, [derived(treat op determine treat op)]) &

legal(unit/1, [
'L/100 1 water',
'em/1 1 water',
'em/100 1 water',
'gm/tree’,

'kg CuSo4 + 2 Kg CaO + 10 L water',

'ml + 25 ml/100 | water',
'ml/100 1 water',

'Kg Cu So4 + 1.5 Ca0O/100 1 water',

'ml + 150 ml/100 1 water',

'ml + 250 ml/100 L water',

'kg/feddan’,

'L/feddan’,

'ml + L/100 | water',

'ml + 500 ml/100 1 water",

'kg/100 1 water',

'as below']) &
type(material name/1, nominal) &
multiple(material name/1) &

source_of value(material name/1, [[derived(treated by)]]) &

legal(material name/1, [
'K.Z. 95%',
'Kimisol 95%',
'actellic 50%',
'agro oil 80%',
aikaten,
'ammonium nitrate',
'anthio 33%',
'bolum oil 80%"',
'bordeaux past',
'calcium chloride',
'calcium nitrate’',
'caprimex 98%,
'copox 50%,
copper_oxychloride,
'cuprus K.Z 50%,
'focal oil 82%',
'furidan 10%/',
'halomac 65%',
'libacid 50% + bominal',
magnesium_sulfate,
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'malathion 57%',

'malthion 57% + policure',

'misrona oil 80%',

'micro element mixture',

'neron 50%"',

none,

'ortis 5% sc + kz oil',

"‘pory coper 50%',

potassium_nitrate,

potassium_permenganat,
potassium_sulfate,

pride,

'pro coper 50%,

'ragbi 10%,

'royal oil 80%',

'super aside’,

'super masrona 94%',

'super royal 95%,

'temic 15%',

topsin,

'triple phosphate',

urea,

vaydete,

'vertimec + K.Z oil 95%',

'vertimec + Kimisol oil 95%',

'vertimec + super masrona 94%',

'vertimec + super royal oil 95%',

'vertimec 1.8%',

'vertimec 1.8% + kz 0il']) &
target(material name/l,") &
type(method/1, nominal) &
source of value(method/1, [derived(treated by)]) &
legal(method/1, [

advice,

'chemical spray’,

disinfection,

'foliage nutrition',

painting,

'soil treatment']) &
target(method/1, ") &
type(material _grl/1, nominal) &
prompt(material_grl/1, 'Select available material', []) &
legal(material_grl/1, [

'K.Z. 95%',

'Kimisol 95%',

'super masrona 94%',

'super royal 95%']) &
necessary(material grl/1) &
type(material gr2/1, nominal) &
prompt(material _gr2/1, 'Select available material', []) &
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legal(material gr2/1, [

'actellic 50%',

aikaten,

'anthio 33%,

'super aside']) &
necessary(material gr2/1) &
type(material gr3/1, nominal) &
prompt(material gr3/1, 'Select available material', []) &
legal(material gr3/1, [

'caprimex 98%,

'copox 50%,

copper_oxychloride,

'cuprus K.Z 50%,

'halomac 65',

'"pory coper 50%,

'pro coper 50%']) &
necessary(material gr3/1) &
type(material gr4/1, nominal) &
prompt(material gr4/1, 'Select available material', []) &
legal(material _gr4/1, [

'agro oil 80%',

'bolum oil 80%',

'focal oil 82%/,

'misrona oil 80%',

'royal 0il 80%']) &
necessary(material gr4/1) &
type(material gr5/1, nominal) &
prompt(material gr5/1, 'Select available material', []) &
legal(material_gr5/1, [

'vertimec + K.Z oil 95%',

'vertimec + Kimisol oil 95%',

'vertimec + super masrona 94%',

'vertimec + super royal oil 95%']) &
necessary(material gr5/1) &
type(material gr6/1, nominal) &
prompt(material gr6/1, 'Select available material', []) &
legal(material_gr6/1, [

'neron 50%',

'ortis 5% sc + kz oil',

'vertimec 1.8% + kz o0il']) &
necessary(material _gr6/1) &
type(material gr7/1, nominal) &
prompt(material _gr7/1, 'Select available material', []) &
legal(material gr7/1, [

'ortis 5% sc + kz oil',

pride,

'vertimec 1.8% + kz 0il']) &
necessary(material gr7/1) &
type(material gr8/1, nominal) &
prompt(material gr8/1, 'Select available material', []) &
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legal(material gr8/1, [
'furidan 10%"',
'ragbi 10%/,
'temic 15%') &
necessary(material gr8/1) &
type(material gr9/1, nominal) &
prompt(material gr9/1, 'Select available material', []) &
legal(material gr9/1, [
urea,
'ammonium nitrate']) &
necessary(material_gr9/1) &
type(material gr10/1, nominal) &
prompt(material gr10/1, 'Select available material', []) &
legal(material _gr10/1, [
potassium_nitrate,
potassium_sulfate]) &
necessary(material gr10/1) &
type(material grl1/1, nominal) &
prompt(material grl1/1, 'Select available material', []) &
legal(material _gr11/1, [
'calcium chloride',
'calcium nitrate']) &
necessary(material grll/1) &
type(material gr12/1, nominal) &
prompt(material gr12/1, 'Select available material', []) &
legal(material _gr12/1, [
'ibacid 50% + bominal',
'malthion 57% + policure']) &
necessary(material gr12/1) &
super(domain_class)
}.
treat op :: {
concept_description(") &
attributes(|
tool([]),
application_time([]),
advice([]),
date([]),
number([]),
special_date([])
D&
type(tool/1, nominal) &
multiple(tool/1) &
prompt(tool/1, ", []) &
legal(tool/1, [
manual,
'sprayer motor']) &
type(application_time/1, nominal) &
multiple(application_time/1) &
source_of value(application_time/1, [[derived(treat op determine treat op)]]) &

19 TR/CLAES/214/2001.5



legal(application_time/1, [

'any suitable time',

'early morning or afternoon']) &

target(application_time/1,") &

type(advice/1, nominal) &

multiple(advice/1) &

source_of value(advice/l, [[derived(enhanced by)]]) &
legal(advice/1, [

'Also, avoid excess irrigation water near the trunk’',

'Application of acaricides is recommended at 20 % infestation, in general.
Spot spraying localized infestation is good practice and tractor drawn equipment with
agitator is often the ideal machine for application. Spraying should be as a mist, tacking
umbrella shape at lower pressure and as possible over the entire tree',

'Avoid excess of nitrogen fertilizers and organic manure near the trunk. Also,
avoid excess irrigation water near the trunk.',

'Collect infected fruits and bury it. Perform the suitable agriculture practices',

'Collect infested fruits and bury it.,

'Control the insects that produce the honey dew',

'Cultivate plant tarps for scarab like faba-beans, turnip and cauliflower’,

'Good caring the diseased trees; i.e. better agriculture practices and
fertilization to extend the productive life of tree when yield becomes not economic, the
diseased trees must be replaced. Use certified transplants’,

'Improve the agriculture practices',

'Improve the growth of trees to protect the fruits from direct sun light',

'Increase quantity of fertilizer application by 25% and incrementally increased
up to 50% or until disappearance of nutrient deficiency observations, then apply the
recommendations given by the fertilization expert system',

'Increase quantity of fertilizer application by 50% and incrementally increased
up to 100% or until disappearance of nutrient deficiency observations, then apply the
recommendations given by the fertilization expert system',

'Infected young trees should be replaced by other healthy plants. Use certified
transplants',

'It is important to check the soil salinity, and in case of high salinity the
leaching is recommended',

'Lichens control includes good agricultural practices; i.e. pruning and avoid
excess irrigation water',

'Manage the irrigation and increase the fertilization quantity of Potassium’,

'No foliage application during the flowering stage and fruit setting',

'No foliage application during the fruits collecting period',

'No significant response of trees to foliar application during winter. Therefore
treat your trees in the beginning of spring’,

'No treatment for this pest, such that it is not important economically’,

'No treatment for this phenomena where its economic importance is limited',

'Picking up the insects twice a day',

'Remove fungal growths and painting the wound by Bordeaux past then spray
the green area of trees. The formula of Bordeaux past is: 1 kg cuso + 2 kg cad + water',

'Spot spraying localized infestation is good practice and tractor drawn
equipment with agitator is often the ideal machine for application’,

'Spray the infested trees only’,

'Spray trees of entire farm',
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'Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible’',
'Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible from downwards to up words and pointing to the core of tree',
'Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible from upwards to downwards',
'Spraying two branches only in each tree and collects infested fruits and bury
it.',
'Spread watercolor traps at the rate 35 to 40 traps per feddan',
'Substitute the nitrogen quantity in the fertilization expert system
recommendation by its equivalence of calcium nitrate',
'"The diseased trees must be replaced’,
'"The gum pocked must be removed with sharp knife, the wound and exposed
tissues must be disinfected with solution',
'"The micro elements mixture is formulated, for every 100 It water , as follow :
150 gm Iron Chelate (EDTA) + 30 gm Zinc Chelate + 15 Mang. Chelate + 6 gm Copper
Sulfate + 30 Magnesium Sulfate + 0.3 gm Borax/,
'"The micro elements mixture is formulated, for every 100 It water, as follow :
30 gm Iron Chelate (EDTA) + 30 gm Zinc Chelate + 75 Mang. Chelate + 6 gm Copper
Sulfate + 30 Magnesium Sulfate + 0.3 gm Borax/,
'"The micro elements mixture is formulated, for every 100 It water, as follow:
30 gm Iron Chelate (EDTA) + 150 gm Zinc Chelate + 15 Mang. Chelate + 6 gm Copper
Sulfate + 30 Magnesium Sulfate + 0.3 gm Borax/,
'"The pressure of spraying motor must not exceed 100 pound per square inch
without direct application’,
'The treatment at this time is not recommended.’,
'The treatment at this time is not recommended. Time of chemical control in
late of April, in case of infestation',
'The treatment at this time is not recommended. Time of chemical control in
late of February, in case of infestation',
'The treatment at this time is not recommended. Time of chemical control in
late of May, in case of infestation',
'"The trees must be completely washed',
'"This operation used as shared treatment for aphids and citrus white fly',
'Use compost organic manure',
'Use fit spraying motor with good mixing. The trees must be completely
washed.',
'Use irrigation program to add leaching requirements’,
"Y ou must follow this operation by light irrigation to avoid application of fruit
bearing trees'
D&
target(advice/1, ") &
type(date/1, date) &
source_of value(date/1, [derived(treated by)]) &
target(date/1, ") &
type(number/1, integer) &
source_of value(number/1, [derived(treated by)]) &
ul(number/1, 50) &
ll(number/1, 1) &
target(number/1, ") &

21 TR/CLAES/214/2001.5



}.

disorder :: {

type(special date/1, nominal) &

source_of value(special date/l, [derived(treated by)]) &

legal(special date/1, [
'next 1/12',
'next 1/2,
'next 1/6',
'next 22/6',
'next 13/7',
'next 22/2,
'next summer’',
'next winter']) &
super(operation)

concept_description(") &
attributes(|

suspected([]),

confirmed([]),

highly confirmed([]),
iron_def sp([]),
manganese_def sp([]),
zinc_def sp([]),
nitrogen def sp([]),
salt_injury_sp([]),
magnesium_def sp([]),
calcium_def sp([]),
potassium_def sp([]),
phosphorus_infestation([]),
nitrogen_infestation([]),
potassium_infestation([])]) &
type(suspected/1, nominal) &
multiple(suspected/1) &

source_of value(suspected/1, [[derived(caused by disoders)]]) &

legal(suspected/1, [
psorosis,
impieetratura,
stubborn,
anthracnose,
gummosis,
sooty _mold,
wilt root rot,
black root rot,
ganoderma_rot,
brown_rot,
alternaria_rot,
armillaria_root_rot,
alternaria leaves_spot,
gum_Sspots,
sun_burn,
fruit_cracking,
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fruit_creasing,
lichens,
rose_scarab,
mediterranean_fruit fly,
citrus white fly,
scales,
aphids,
citrus_flower moth,
mealy bug,
green_stink bug,
leafminer,
rust_mite,
bud mite,
brown_mite,
flat_mite,
citrus_nematude,
nitrogen_def,
phosphorus_def,
potassium_def,
magnesium_def,
manganese_def,
iron_def,
calcium_def,
zinc_def,
salt_injury]) &
type(confirmed/1, nominal) &
multiple(confirmed/1) &

source_of value(confirmed/1, [[derived(confirm_disorders)]]) &

legal(confirmed/1, [
psorosis,
impieetratura,
stubborn,
anthracnose,
gummosis,
sooty mold,
wilt_root rot,
black root rot,
ganoderma_rot,
brown_rot,
alternaria_rot,
armillaria_root_rot,
alternaria_leaves_spot,
gum_spots,
sun_burn,
fruit_cracking,
fruit_creasing,
lichens,
rose_scarab,
mediterranean_fruit fly,
citrus_white fly,
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scales,

aphids,
citrus_flower moth,
mealy bug,
green_stink bug,
leafminer,
rust_mite,

bud mite,
brown_mite,

flat mite,
citrus_nematude,
nitrogen_def,
phosphorus_def,
potassium_def,
magnesium_def,
manganese_def,
iron_def,
calcium_def,
zinc_def,

salt injury]) &

type(highly confirmed/1, nominal) &

multiple(highly confirmed/1) &

source_of value(highly confirmed/1, [[derived(verify disorders)]]) &

legal(highly confirmed/1, [
psorosis,
impieetratura,
stubborn,
anthracnose,
gummosis,
sooty _mold,
wilt root rot,
black root rot,
ganoderma_rot,
brown_rot,
alternaria_rot,
armillaria_root_rot,
alternaria leaves_spot,
gum_Sspots,
sun_burn,
fruit_cracking,
fruit_creasing,
lichens,
rose_scarab,
mediterranean_fruit_fly,
citrus_white fly,
scales,
aphids,
citrus_flower moth,
mealy bug,
green_stink bug,
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leafminer,
rust_mite,
bud mite,
brown_mite,
flat mite,
citrus_nematude,
nitrogen def,
phosphorus_def,
potassium_def,
magnesium_def,
manganese_def,
iron_def,
calcium_def,
zinc_def,
salt_injury]) &
type(iron_def sp/l, nominal) &
source_of value(iron def sp/1, [user]) &
prompt(iron_def sp/1, 'What is the spread range of the iron defection infestation ?',
[ &
legal(iron_def sp/1, [
'most trees']) &
necessary(iron_def sp/1) &
type(manganese def sp/l1, nominal) &
source of value(manganese def sp/l, [user]) &
prompt(manganese def sp/1, 'What is the spread range of the manganese defection
infestation ?', []) &
legal(manganese def sp/I, [
'most trees']) &
necessary(manganese def sp/l) &
type(zinc_def sp/1, nominal) &
source_of value(zinc_def sp/l1, [user]) &
prompt(zinc_def sp/1, "What is the spread range of the zinc defection infestation ?',
[ &
legal(zinc_def sp/1, [
'most trees']) &
necessary(zinc_def sp/1) &
type(nitrogen_def sp/1, nominal) &
source of value(nitrogen def sp/1, [user]) &
prompt(nitrogen def sp/1, 'What is the spread range of the nitrogen defection
infestation 7', []) &
legal(nitrogen_def sp/1, [
'most trees']) &
necessary(nitrogen def sp/1) &
type(salt_injury sp/1, nominal) &
source_of value(salt_injury sp/1, [user]) &
prompt(salt_injury sp/1, 'What is the spread range of the salt_injury defection
infestation ?', []) &
legal(salt_injury sp/1, [
'most trees']) &
necessary(salt_injury sp/1) &
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type(magnesium_def sp/1, nominal) &
source_of value(magnesium_def sp/1, [user]) &
prompt(magnesium_def sp/1, 'What is the spread range of the magnesium defection

infestation ?', []) &

legal(magnesium_def sp/1, [
'most trees']) &
necessary(magnesium_def sp/1) &
type(calcium_def sp/1, nominal) &
source_of value(calcium_def sp/1, [user]) &
prompt(calcium_def sp/1, 'What is the spread range of the calcium defection

infestation ?', []) &

legal(calcium_def sp/1, [
'most trees']) &
necessary(calcium_def sp/1) &
type(potassium_def sp/1, nominal) &
source of value(potassium_def sp/1, [user]) &
prompt(potassium_def sp/1, 'What is the spread range of the potassium defection

infestation 7', []) &

L

insects ::

legal(potassium_def sp/1, [
'most trees']) &
necessary(potassium_def sp/1) &
type(phosphorus_infestation/1, nominal) &
source_of value(phosphorus_infestation/1, [user]) &
prompt(phosphorus_infestation/1, 'What is the Value of Phosphours Infestation? ', [])

legal(phosphorus_infestation/1, [
low,
'very low']) &
necessary(phosphorus_infestation/1) &
type(nitrogen_infestation/1, nominal) &
source_of value(nitrogen infestation/1, [user]) &
prompt(nitrogen_infestation/1, 'What is the Value of Nitrogen Infestation? ', []) &
legal(nitrogen_infestation/1, [
low,
'very low']) &
type(potassium_infestation/1, nominal) &
source_of value(potassium_infestation/1, [user]) &
prompt(potassium_infestation/1, "What is the Value of Potassium Infestation? ', []) &
legal(potassium_infestation/1, [
low,
'very low']) &
necessary(potassium_infestation/1) &
super(treat_op)

{

concept_description(") &
attributes(|

i_color([]),

1 status([])]) &
type(i_color/1, nominal) &
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multiple(i_color/1) &

prompt(i_color/1, 'What is the insects color ?', []) &

legal(i_color/1, [

green,

black,

white,

red,

purple]) &
necessary(i_color/1) &
type(i_status/1, nominal) &
multiple(i_status/1) &

prompt(i_status/1, "What is the insects status 7', []) &

legal(i_status/1, [
stationary,
flying,
stucked,
aggregated]) &
necessary(i_status/1) &
super(domain_class)

}.

insect :: {
concept_description(") &
attributes([]) &
super(disorder)

}.

disease :: {
concept_description(") &
attributes([]) &
super(disorder)

}.

lichens :: {
concept_description(") &
attributes([]) &
super(disorder)

}.

mites :: {
concept_description(") &
attributes([]) &
super(disorder)

}.

nematode :: {

L

concept_description(") &
attributes([]) &
super(disorder)

nutrition_def :: {

concept_description(") &
attributes([]) &
super(disorder)
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virus :: {
concept_description(") &

attributes([]) &
super(disease)

}.

fungal :: {
concept_description(") &
attributes([]) &
super(disease)

}.

environmental :: {
concept_description(") &

attributes([]) &
super(disease)

}.

psorosis :: {
concept_description(") &
attributes([]) &
super(virus)

}.

impieetratura :: {
concept_description(") &

attributes([]) &
super(virus)

}.

stubborn :: {
concept_description(") &
attributes([]) &
super(virus)

}.

anthracnose :: {
concept_description(") &
attributes([]) &
super(fungal)

}.

gummosis :: {
concept_description(") &
attributes([]) &
super(fungal)

}.

sooty _mold :: {
concept_description(") &
attributes([]) &
super(fungal)

}.

ganoderma_rot :: {
concept_description(") &
attributes([]) &
super(fungal)
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alternaria_rot :: {
concept_description(") &
attributes([]) &
super(fungal)

}.

armillaria_root rot :: {
concept_description(") &
attributes([]) &
super(fungal)

}.

wilt_root rot :: {
concept_description(") &
attributes([]) &
super(fungal)

}.

alternaria_leaves_spot :: {
concept_description(") &
attributes([]) &
super(fungal)

}.

gum_spots :: {
concept_description(") &
attributes([]) &
super(fungal)

}.

sun_burn :: {
concept_description(") &
attributes([]) &
super(environmental)

}.

fruit cracking :: {
concept_description(") &
attributes([]) &
super(environmental)

}.

fruit creasing :: {
concept_description(") &
attributes([]) &
super(environmental)

}.

salt injury :: {
concept_description(") &
attributes([]) &
super(environmental)

}.

rose_scarab :: {
concept_description(") &
attributes([]) &
super(insect)

29

TR/CLAES/214/2001.5



mediterranean_fruit fly :: {
concept_description(") &
attributes([]) &
super(insect)

}.

citrus_white fly :: {
concept_description(") &

attributes([]) &
super(insect)

}.

scales :: {
concept_description(") &
attributes([]) &
super(insect)

}.

aphids :: {
concept_description(") &
attributes([]) &
super(insect)

}.

citrus_flower moth :: {
concept_description(") &

attributes([]) &
super(insect)

}.

mealy bug :: {
concept_description(") &
attributes([]) &
super(insect)

}.

green_stink bug :: {
concept_description(") &
attributes([]) &
super(insect)

}.

leafminer :: {
concept_description(") &
attributes([]) &
super(insect)

}.

rust_mite :: {
concept_description(") &

attributes([]) &
super(mites)

}.

bud mite :: {
concept_description(") &
attributes([]) &
super(mites)

}.
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brown_ mite :: {
concept_description(") &

attributes([]) &
super(mites)

}.

flat_mite :: {
concept_description(") &
attributes([]) &
super(mites)

}.

citrus_nematude :: {
concept_description(") &
attributes([]) &
super(nematode)

}.

nitrogen_def :: {
concept_description(") &
attributes([]) &
super(nutrition_def)

}.

phosphorus_def :: {
concept_description(") &
attributes([]) &
super(nutrition_def)

}.

potassium_def :: {
concept_description(") &
attributes([]) &
super(nutrition_def)

}.

magnesium_def :: {
concept_description(") &
attributes([]) &
super(nutrition_def)

}.

manganese_def :: {
concept_description(") &
attributes([]) &
super(nutrition_def)

}.

iron_def:: {
concept_description(") &
attributes([]) &
super(nutrition_def)

}.

calcium_def :: {
concept_description(") &
attributes([]) &
super(nutrition_def)
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zinc_def :: {
concept_description(") &
attributes([]) &
super(nutrition_def)

}.

navel :: {
concept_description(") &
attributes([]) &
super(variety)

}.

succar :: {
concept_description(") &
attributes([]) &
super(variety)

}.

valencia :: {
concept_description(") &

attributes([]) &
super(variety)

}.

lime :: {
concept_description(") &
attributes([]) &
super(variety)

}.

ganoderma_rot opl :: {
concept_description(") &
attributes([]) &
super(ganoderma_rot)

}.

ganoderma_rot op2 :: {
concept_description(") &
attributes([]) &
super(ganoderma_rot)

}.

wilt_root rot opl :: {
concept_description(") &
attributes([]) &
super(wilt_root_rot)

}.

wilt_root rot op2 :: {
concept_description(") &
attributes([]) &
super(wilt_root_rot)

}.

leafminer opl :: {
concept_description(") &
attributes([]) &
super(leafminer)
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leafminer op2 :: {
concept_description(") &
attributes([]) &
super(leafminer)

}.

leafminer op3 :: {
concept_description(") &
attributes([]) &
super(leafminer)

}.

rust_mite opl :: {
concept_description(") &
attributes([]) &
super(rust_mite)

}.

rust_mite op2 :: {
concept_description(") &
attributes([]) &
super(rust_mite)

}.

bud mite opl :: {
concept_description(") &
attributes([]) &
super(bud_mite)

}.

bud mite op2 :: {
concept_description(") &
attributes([]) &
super(bud_mite)

}.

brown mite opl :: {
concept_description(") &
attributes([]) &
super(brown_mite)

}.

brown mite op2 :: {
concept_description(") &
attributes([]) &
super(brown_mite)

}.

flat mite opl :: {
concept_description(") &
attributes([]) &
super(flat_mite)

}.

flat mite op2 :: {
concept_description(") &
attributes([]) &
super(flat_mite)
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citrus_nematude opl :: {
concept_description(") &
attributes([]) &
super(citrus_nematude)

}.

citrus_nematude op2 :: {
concept_description(") &
attributes([]) &
super(citrus_nematude)

3. Assessment subsystem

3.1Concepts properties

File name: ass_concept.pl
:-ensure_loaded("$KROL/lib/inferenc').
climate :: {
concept_description(") &
attributes(|
c_status([]),
max_d tc ss([]),
min_d rh ss([])]) &
type(c_status/1, nominal) &
multiple(c_status/1) &
source of value(c_status/1, [[derived(c_det c)]]) &
legal(c_status/I1, [
suitable climate,
critical,
usuitable climate,
usuitable for navel]) &
type(max _d tc ss/l, real) &

source_of value(max d tc ss/I,
[database(citex4ds,soil assessment table( 34322, 34324, 34326, 34328, 34330, 34332, 3
4334, 34336, 34338,Vmax d tc_ss, 34342, 34344),Vmax d tc ss)]) &

ul(max_d tc ss/l, 50) &

ll(max d tc ss/1,0) &

type(min_d _rh_ss/1, real) &

source_of value(min_d rh ss/1,
[database(citex4ds,soil assessment table( 35706, 35708, 35710, 35712, 35714, 35716, 3
5718, 35720, 35722, 35724,Vmin_d rh ss, 35728),Vmin d rh ss)]) &

ul(min_d rh_ss/1, 100) &

ll(min_d rh ss/1,0) &

super(domain_class)
}.
conclusion :: {

concept _description(") &

attributes(|

text_sp([]),

text_w([]),

text_wp([]),
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text_cp([)),
text_sw([])]) &

type(text_sp/1, nominal) &
multiple(text_sp/1) &
source of value(text sp/1, [[derived(s p det con)]]) &
legal(text sp/1, [
'improving sandy soil texture before cultivation',
'improving sandy soil texture for existence plantation ',
'improving clay soil texture before cultivation',
'improving clay soil texture for existence plantation ',
'improve drainage system to treat the water table level before cultivation',
'improve drainage system to treat the water table level for existence
plantation',
'reduce soil salinity by leaching before cultivation',
'reduce soil salinity by leaching for existence plantation',
'reduce soil alkaline by adding Gypsum to replace Sodium with Calcium
before cultivation',
'reduce soil alkaline by adding Gypsum to replace Sodium with Calcium for
existence plantation ',
'improve calcareous soil before cultivation',
'improve calcareous soil for existence plantation’,
'your location is not suitable for orange cultivation because you have some
soil defect',
'this plantain is not economic for citrus production because soil properties are
not valid']) &
type(text w/1, nominal) &
multiple(text w/1) &
source_of value(text w/1, [[derived(w_det con)]]) &
legal(text w/l, [
'your water source needs to be mixed with another good quality water source ',
'your water source needs to be mixed with another good quality water source
and use irrigation program to determine irrigation qty',
'the water is alkaline and you need to add agricultural Gypsum to the soil',
'use irrigation program to determine irrigation qty']) &
type(text wp/1, nominal) &
multiple(text wp/1) &
source_of value(text wp/1, [[derived(w_p det con)]]) &
legal(text wp/1, [
'your water quality is not suitable for orange or lime cultivation',
'this plantain is not economic for citrus production because water properties is
not valid']) &
type(text cp/1, nominal) &
multiple(text_cp/1) &
source_of value(text_cp/1, [[derived(c_p_det con)]]) &
legal(text cp/1, [
"Your location climate is critical. You have to prepare your location by wend
break two years before plantation and follow narrow plant spacing',
'your location climate is critical and you need to establish wend break’,
'your climate is not suitable for orange or lime cultivation',
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"Your location climate is critical and you need to establish wend break. You
have also to install system to raise air humidity like green cultivation system']) &
type(text _sw/1, nominal) &
multiple(text sw/1) &
source_of value(text sw/l, [[derived(s w ¢ v p det con)]]) &
legal(text sw/l, [
'Navel Orange is not suitable to be cultivated in your location but other seedy
oranges may be suitable’,
'you may replace the scion variety with other seedy oranges or graft some
main branches with compatible bolynaier (i.e. grip fruit and mandaline)']) &
super(domain_class)

}.

3.2Relations between expressions

File name: ass_rules.pl
:- ensure_loaded('$SKROL/lib/rule_exp').
s ppvdets:{
r1([s_status(suitable_soil)in soil]) if
( soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily _clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 3018)),
:(3018>=1.2),
soil :: get value(ec(_3354)),

:((3354=<2),

soil :: get value(esp(_3682)),
:(3682=<10),

soil :: get value(ca carbonate( 4010)),
:(_4010=<10),

( variety :: get value(value(navel))

; variety :: get value(value(succar))
; variety :: get value(value(valencia))

), 1 &
r2([s_status(suitable soil)in soil]) if
( soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
)L

soil :: get value(water table level(_7088)),
:(_7088>=1.2),

soil :: get value(ec(_7424)),
((7424=<2.5),
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soil :: get_value(esp(_7760)),

:(_7760=<15),

soil :: get value(ca_carbonate( 8088)),

:(_8088=<15),

variety :: get value(value(lime)) &
r3([s_status(unsuitable soil)in soil]) if

( soil :: get value(texture(coarse sand))

; soil :: get value(texture(gravely))
; soil :: get value(texture(heavy clay))
), 1 &
r4([s_status(unsuitable soil)in soil]) if
soil :: get value(water table level( 9762)),
:((9762<1) &
r5([s_status(unsuitable soil)in soil]) if
soil :: get value(ca_ carbonate( 10334)),
:(_10334>15),
( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))
), 1 &
r6([s_status(unsuitable soil)in soil]) if
soil :: get value(ca_carbonate( 11594)),
:(_11594>20),
variety :: get value(value(lime)) &
r7([s_status(unsuitable soil)in soil]) if
soil :: get value(esp(_12376)),
:(_12376>15),
( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))
), ! &
r8([s_status(unsuitable soil)in soil]) if
soil :: get value(esp(_13636)),
:(_13636>20),
variety :: get value(value(lime)) &
r9([s_status(unsuitable soil)in soil]) if
soil :: get value(ec(_14412)),
:(_14412>4),
plantation :: get value(existence(no)) &
r10([s_status(unsuitable soil)in soil]) if
soil :: get _value(ec(_15208)),
:(_15208>4),
plantation :: get value(existence(yes)),
plant :: get value(age(_15746)),
:(_15746<5) &
rl11([s_status(unsuitable soil)in soil]) if
soil :: get value(ec(_16332)),
:(_16332>8),
plantation :: get value(existence(yes)),
plant :: get value(age( 16870)),
:(_16870>=5) &
r12([s_status(texture def)in soil]) if
( soil :: get value(texture(clay))
; soil :: get value(texture(sand))
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!
soil :: get value(water table level( 18036)),
:(_18036>=1),
soil :: get value(ec(_18364)),
:(_18364=<4),
soil :: get value(esp(_18692)),
:(_18692=<10),
soil :: get value(ca_carbonate( 19020)),
:(_19020=<10),
plantation :: get value(existence(no)),
( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))
), ! &
r13([s_status(texture def)in soil]) if
soil :: get value(texture(clay)),
soil :: get value(water table level( 20800)),
:(_20800>=1),
soil :: get value(ec( 21128)),
:((21128=<4),
soil :: get value(esp(_21456)),
:(21456=<15),
soil :: get value(ca_carbonate( 21784)),
:((21784=<15),
plantation :: get value(existence(no)),
variety :: get value(value(lime)) &
r14([s_status(texture def)in soil]) if
( soil :: get_value(texture(clay))
; soil :: get value(texture(sand))
) L
soil :: get value(water table level( 23390)),
:((23390>=1),
soil :: get value(ec(_23718)),
:(((23718=<4),
soil :: get value(esp( 24046)),
(. 24046=<10),
soil :: get value(ca_carbonate( 24374)),
:(24374=<10),
( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))
!
plantation :: get value(existence(yes)),
plant :: get value(age(_25600)),
:((25606<5) &
r15([s_status(texture def)in soil]) if
soil :: get value(texture(clay)),
soil :: get value(water table level( 26502)),
:(26502>=1),
soil :: get value(ec(_26830)),
:(26830=<4),
soil :: get value(esp( 27158)),
:((27158=<15),
soil :: get value(ca_carbonate( 27486)),
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:((27486=<15),
variety :: get value(value(lime)),
plantation :: get value(existence(yes)),
plant :: get value(age( 28234)),
:((28234<5) &
r16([s_status(texture def)in soil]) if
( soil :: get value(texture(clay))
; soil :: get value(texture(sand))
!
soil :: get value(water table level( 29420)),
:(.29420>=1),
soil :: get value(ec( 29748)),
:((29748=<8),
soil :: get_value(esp(_30076)),
:(_30076=<10),
soil :: get value(ca_carbonate( 30404)),
:(_30404=<10),
plantation :: get value(existence(yes)),
plant :: get value(age( 30942)),
:(30942>=5),
( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))
), ! &
r17([s_status(texture def)in soil]) if
soil :: get value(texture(clay)),
soil :: get value(water table level( 32532)),
:(_32532>=1),
soil :: get value(ec(_32860)),
:(_32860=<8),
soil :: get value(esp(_33188)),
:(_33188=<15),
soil :: get value(ca_carbonate( 33516)),
:(33516=<15),
plantation :: get value(existence(yes)),
plant :: get value(age( 34054)),
:(34054>=5),
variety :: get value(value(lime)) &
r18([s_status(water table def)in soil]) if
( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 36896)),
:(_36896>=1),
soil :: get value(water table level( 37224)),
:(( 37224<1.2),
soil :: get value(ec(_37560)),
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:(_37560=<4),

soil :: get value(esp(_37888)),
:(_37888=<10),

soil :: get value(ca_carbonate( 38216)),
:(_38216=<10),

plantation :: get value(existence(no)),

( variety :: get value(value(navel))

; variety :: get value(value(succar))

; variety :: get value(value(valencia))

), 1 &
r19([s_status(water table def)in soil]) if
( soil :: get value(texture(clay))

; soil :: get value(texture(clay loam))

; soil :: get value(texture(loam))

; soil :: get value(texture(sand))

; soil :: get value(texture(sandy clay loam))

; soil :: get value(texture(sandy loam))

; soil :: get value(texture(sily clay))

; soil :: get value(texture(sily clay loam))

; soil :: get value(texture(sily loam))

!

soil :: get value(water table level( 41746)),

:(_41746>=1),

soil :: get value(water table level( 42074)),

:((42074<1.2),

soil :: get value(ec(_42410)),

:((42410=<4),

plantation :: get value(existence(no)),

soil :: get value(ca_carbonate( 42948)),

:(42948=<15),

variety :: get value(value(lime)),

soil :: get value(esp( 43486)),

(((43486=<15) &
r20([s_status(water table def)in soil]) if

( soil :: get value(texture(clay))

; soil :: get value(texture(clay loam))

; soil :: get value(texture(loam))

; soil :: get value(texture(sand))

; soil :: get value(texture(sandy clay loam))

; soil :: get value(texture(sandy loam))

; soil :: get value(texture(sily clay))

; soil :: get value(texture(sily clay loam))
soil :: get value(texture(sily loam))

;
) L

soil :: get value(water table level( 46138)),
:((46138>=1),

soil :: get value(water table level( 46466)),
:(46466<1.2),

soil :: get value(ec( 46802)),

:((46802=<4),

soil :: get value(esp(_47130)),
:(_47130=<10),

soil :: get value(ca_carbonate( 47458)),
:(47458=<10),
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( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))

!

plantation :: get value(existence(yes)),

plant :: get value(age( 48690)),

:((48690<5) &
r21([s_status(water table def)in soil]) if

( soil :: get value(texture(clay))

; soil :: get value(texture(clay loam))

; soil :: get value(texture(loam))

; soil :: get value(texture(sand))

; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))

; soil :: get value(texture(sily clay))

; soil :: get value(texture(sily clay loam))

; soil :: get value(texture(sily loam))
!

soil :: get value(water table level( 51336)),

((51336>=1),

soil :: get value(water table level( 51664)),

:((51664<1.2),

soil :: get value(ec(_52000)),

:(_52000=<4),

soil :: get value(ca_ carbonate( 52328)),

(. 52328=<15),

variety :: get value(value(lime)),

plantation :: get value(existence(yes)),

plant :: get value(age( 53076)),

:(53076<5),

soil :: get value(esp(_53404)),

((53404=<15) &
r22([s_status(water table def)in soil]) if

( soil :: get value(texture(clay))

; soil :: get value(texture(clay loam))

; soil :: get value(texture(loam))

; soil :: get value(texture(sand))

; soil :: get_value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))

; soil :: get value(texture(sily clay))

; soil :: get value(texture(sily clay loam))

; soil :: get value(texture(sily loam))

) L
soil :: get value(water table level( 56056)),
:(_56056>=1),

soil :: get value(water table level( 56384)),
:((56384<1.2),

soil :: get _value(esp(_56720)),
:(_56720=<10),

soil :: get value(ca_carbonate( 57048)),
:(_57048=<10),

( variety :: get value(value(navel))

; variety :: get value(value(succar))

; variety :: get value(value(valencia))
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!
plantation :: get value(existence(yes)),
soil :: get value(ec(_58280)),
:(58280=<8),
plant :: get value(age( 58608)),
:(58608>=5) &
r23([s_status(water table def)in soil]) if
( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
) L
soil :: get value(water table level( 61254)),
:(_61254>=1),
soil :: get value(water table level( 61582)),
:(61582<1.2),
soil :: get value(ca_carbonate( 61918)),
:(_61918=<15),
variety :: get value(value(lime)),
plantation :: get value(existence(yes)),
soil :: get value(esp(_62666)),
:(62666=<15),
soil :: get value(ec(_62994)),
:(62994=<8),
plant :: get value(age( 63322)),
:((63322>=5)&
r24([s_status(saline)in soil]) if
( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get_value(texture(sandy loam))
; soil :: get value(texture(sily _clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 65950)),
:(_65950>=1),
soil :: get value(ec(_66278)),
:(66278>2),
soil :: get value(ec(_66606)),
:(_66606=<4),
soil :: get value(esp( 66934)),
:(66934=<10),
soil :: get value(ca_carbonate( 67262)),
:(_67262=<10),
plantation :: get value(existence(no)),
( variety :: get value(value(navel))
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; variety :: get value(value(succar))
; variety :: get value(value(valencia))

), I &
r25([s_status(saline)in soil]) if
( soil :: get value(texture(clay))

; soil :: get value(texture(clay loam))

; soil :: get value(texture(loam))

; soil :: get value(texture(sand))

; soil :: get value(texture(sandy clay loam))

; soil :: get value(texture(sandy loam))

; soil :: get value(texture(sily clay))

; soil :: get value(texture(sily clay loam))

; soil :: get value(texture(sily loam))

!

soil :: get value(water table level( 70792)),

:(_70792>=1),

soil :: get value(ec(_71120)),

:(_71120=<4),

plantation :: get value(existence(no)),

soil :: get value(ec(_71658)),

:(_71658>2.5),

soil :: get value(esp( 71994)),

:(_71994=<15),

soil :: get value(ca_carbonate( 72322)),

:(72322=<15),

variety :: get value(value(lime)) &
r26([s_status(saline)in soil]) if

( soil :: get value(texture(clay))

; soil :: get value(texture(clay loam))

; soil :: get value(texture(loam))

; soil :: get value(texture(sand))

; soil :: get value(texture(sandy clay loam))

; soil :: get value(texture(sandy loam))

; soil :: get value(texture(sily clay))

; soil :: get value(texture(sily clay loam))
soil :: get value(texture(sily loam))

;
) L

soil :: get value(water table level( 75180)),
:(_75180>=1),

soil :: get value(ec(_75508)),

:(_75508>2),

soil :: get value(ec( 75836)),

:(_75836=<4),

soil :: get value(esp(_76164)),

:(_76164=<10),

soil :: get value(ca_carbonate( 76492)),

:(_76492=<10),

( variety :: get value(value(navel))

; variety :: get value(value(succar))

; variety :: get value(value(valencia))
!

plantation :: get value(existence(yes)),

plant :: get value(age( 77724)),

((77724<5) &
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r27([s_status(saline)in soil]) if

( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily _clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 80370)),
:(_80370>=1),
soil :: get value(ec(_80698)),
:(_80698=<4),
soil :: get value(ec(_81026)),
:(81026>2.5),
soil :: get value(esp(_81362)),
:(_81362=<15),
soil :: get value(ca_carbonate( 81690)),
:(_81690=<15),
variety :: get value(value(lime)),
plantation :: get value(existence(yes)),
plant :: get value(age( 82438)),
:((82438<5) &

r28([s_status(saline)in soil]) if

( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get_value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
)7 !a
soil :: get value(water table level( 85086)),
:(_85086>=1),
soil :: get value(ec( 85414)),
:(85414>2),
soil :: get value(esp(_85742)),
:(_85742=<10),
soil :: get value(ca_carbonate( 86070)),
:(_86070=<10),
( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))

!
plantation :: get value(existence(yes)),
soil :: get value(ec(_87302)),
:(_87302=<8),
plant :: get value(age( 87630)),
:((87630>=5) &

r29([s_status(saline)in soil]) if
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( soil :: get_value(texture(clay))

; soil :: get value(texture(clay loam))

; soil :: get value(texture(loam))

; soil :: get value(texture(sand))

; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))

; soil :: get value(texture(sily clay))

; soil :: get value(texture(sily clay loam))
soil :: get value(texture(sily loam))

;
)’ !3

soil :: get value(water table level( 90276)),
:(90276>=1),

soil :: get value(ec(_90604)),
:(.90604>2.5),
soil :: get value(esp( 90940)),
:(90940=<15),
soil :: get value(ca carbonate( 91268)),
:(91268=<15),
variety :: get value(value(lime)),
plantation :: get value(existence(yes)),
soil :: get value(ec(_92016)),
:(92016=<8),
plant :: get value(age( 92344)),
:(092344>=5) &
r30([s_status(alkaline)in soil]) if
( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 94972)),
:(94972>=1),
soil :: get value(ca_carbonate( 95300)),
:(_95300=<10),
( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))
)7 !a
soil :: get value(esp(_96322)),
:(96322>10),
soil :: get value(esp(_96650)),
:(96650=<15),
soil :: get value(ec(_96978)),
:(96978=<4),
plantation :: get value(existence(no)) &
r31([s_status(alkaline)in soil]) if
( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
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; soil :: get value(texture(sand))

; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))

; soil :: get value(texture(sily clay))

; soil :: get value(texture(sily clay loam))

; soil :: get value(texture(sily loam))
) L

soil :: get value(water table level( 99836)),
:(99836>=1),

soil :: get value(ca_carbonate(_100164)),
:(_100164=<10),

( variety :: get value(value(navel))

; variety :: get value(value(succar))

; variety :: get value(value(valencia))
)5 !9

soil :: get value(esp(_101186)),
:(_101186>10),

soil :: get value(esp(_101514)),
:(_101514=<15),

soil :: get value(ec(_101842)),
:(101842=<4),

plantation :: get value(existence(yes)),
plant :: get value(age( 102380)),
:(_102380<5) &

r32([s_status(alkaline)in soil]) if

( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))

!
soil :: get value(water table level( 105028)),
:(105028>=1),
soil :: get value(ca_carbonate(_105356)),
:(_105356=<10),
( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))
)7 !a
soil :: get value(esp(_106378)),
:(_106378>10),
soil :: get value(esp(_106706)),
:(_106706=<15),
plantation :: get value(existence(yes)),
soil :: get value(ec( 107244)),
:(_107244=<8),
plant :: get value(age(_107572)),
:(107572>=5) &

r33([s_status(alkaline)in soil]) if

( soil :: get value(texture(clay))
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; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get_value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 110194)),
:(_110194>=1),
soil :: get value(ec( 110522)),
:(_110522=<4),
plantation :: get value(existence(no)),
soil :: get value(esp(_111060)),
:(_111060>15),
soil :: get value(esp(_111388)),
:(_111388=<20),
soil :: get value(ca_carbonate( 111716)),
:(_111716=<15),
variety :: get value(value(lime)) &
r34([s_status(alkaline)in soil]) if
( soil :: get value(texture(clay))
; soil :: get_value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 114568)),
:(114568>=1),
soil :: get value(ec( 114896)),
:(_114896=<4),
soil :: get value(esp(_115224)),
:(_115224>15),
soil :: get value(esp(_115552)),
:(_115552=<20),
soil :: get value(ca_carbonate(_115880)),
:(_115880=<15),
variety :: get value(value(lime)),
plantation :: get value(existence(yes)),
plant :: get value(age(_116628)),
((116628<5) &
r35([s_status(alkaline)in soil]) if
( soil :: get_value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
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; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
) L
soil :: get value(water table level( 119270)),
:(_119270>=1),
soil :: get value(esp(_119598)),
:(_119598>15),
soil :: get value(esp(_119926)),
:(_119926=<20),
soil :: get value(ca_carbonate( 120254)),
:(120254=<15),
variety :: get value(value(lime)),
plantation :: get value(existence(yes)),
soil :: get value(ec(_121002)),
:(_121002=<8),
plant :: get value(age( 121330)),
:(121330>=5) &
r36([s_status(calcareous)in soil]) if
( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get_value(texture(sandy loam))
; soil :: get value(texture(sily_clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 123958)),
:(123958>=1),
( variety :: get value(value(navel))
; variety :: get value(value(succar))
; variety :: get value(value(valencia))
)9 !a
soil :: get value(esp(_124980)),
:(_124980=<15),
soil :: get value(ec(_125308)),
:(_125308=<4),
plantation :: get value(existence(no)),
soil :: get value(ca_carbonate( 125846)),
:(_125846>10),
soil :: get value(ca carbonate( 126174)),
:(126174=<15) &
r37([s_status(calcareous)in soil]) if
( soil :: get_value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
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soil :: get value(water table level( 128822)),
:(128822>=1),

( variety :: get value(value(navel))

; variety :: get value(value(succar))

; variety :: get value(value(valencia))
)7 !a

soil :: get value(esp(_129844)),
:(129844=<15),

soil :: get value(ec(_130172)),
:(_130172=<4),

soil :: get value(ca_carbonate(_130500)),
:(_130500>10),

soil :: get value(ca_carbonate( 130828)),
:(_130828=<15),

plantation :: get value(existence(yes)),
plant :: get value(age( 131366)),
:(131366<5) &

r38([s_status(calcareous)in soil]) if

( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get_value(texture(sandy loam))
; soil :: get value(texture(sily_clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 134014)),
:(_134014>=1),
( variety :: get value(value(navel))
; variety :: get value(value(succar))

; variety :: get value(value(valencia))
)9 !a
soil :: get value(esp(_135036)),
:(_135036=<15),
soil :: get value(ca_carbonate( 135364)),
:(_135364>10),
soil :: get value(ca carbonate( 135692)),
:(_135692=<15),
plantation :: get value(existence(yes)),
soil :: get value(ec( 136230)),
:(_136230=<8),
plant :: get value(age( 136558)),
:(136558>=5) &

r39([s_status(calcareous)in soil]) if
( soil :: get value(texture(clay))

; soil :: get value(texture(clay loam))

; soil :: get value(texture(loam))

; soil :: get value(texture(sand))

; soil :: get_value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))

; soil :: get value(texture(sily clay))

; soil :: get value(texture(sily clay loam))
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; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 139180)),
:(_139180>=1),
soil :: get value(ec( 139508)),
:(_139508=<4),
plantation :: get value(existence(no)),
soil :: get value(esp(_140046)),
:(_140046=<20),
soil :: get value(ca_carbonate( 140374)),
:(_140374>15),
soil :: get value(ca carbonate( 140702)),
:(_140702=<20),
variety :: get value(value(lime)) &
r40([s_status(calcareous)in soil]) if
( soil :: get value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily_clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
!
soil :: get value(water table level( 143554)),
:(_143554>=1),
soil :: get value(ec(_143882)),
:(143882=<4),
soil :: get value(esp(_144210)),
:(144210=<20),
soil :: get value(ca carbonate( 144538)),
:(144538>15),
soil :: get value(ca_carbonate( 144866)),
:(_144866=<20),
variety :: get value(value(lime)),
plantation :: get value(existence(yes)),
plant :: get value(age( _145614)),
:(145614<5) &
r41([s_status(calcareous)in soil]) if
( soil :: get_value(texture(clay))
; soil :: get value(texture(clay loam))
; soil :: get value(texture(loam))
; soil :: get value(texture(sand))
; soil :: get_value(texture(sandy clay loam))
; soil :: get value(texture(sandy loam))
; soil :: get value(texture(sily clay))
; soil :: get value(texture(sily clay loam))
; soil :: get value(texture(sily loam))
)7 !a
soil :: get value(water table level( 148256)),
:(148256>=1),
soil :: get value(esp(_148584)),
:(_148584=<20),
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soil :: get value(ca_carbonate( 148912)),

:(_148912>15),

soil :: get value(ca_carbonate( 149240)),

:(_149240=<20),

variety :: get value(value(lime)),

plantation :: get value(existence(yes)),

soil :: get value(ec(_149988)),

:(_149988=<8),

plant :: get value(age( 150316)),

:(150316>=5) &
r42([s_status(unsuitable soil)in soil]) if

soil :: get value(s_status(texture def)),

soil :: get value(s_status(water table def)) &

r43([s_status(unsuitable soil)in soil]) if
soil :: get value(s_status(texture def)),
soil :: get value(s_status(saline)) &
r44([s_status(unsuitable soil)in soil]) if
soil :: get value(s_status(texture def)),
soil :: get value(s_status(alkaline)) &
r45([s_status(unsuitable soil)in soil]) if
soil :: get value(s_status(texture def)),
soil :: get value(s_status(calcareous)),
soil :: get value(texture(clay)) &
r46([s_status(unsuitable soil)in soil]) if
soil :: get value(s_status(water table def)),
soil :: get value(s_status(saline)) &
r47([s_status(unsuitable soil)in soil]) if
soil :: get value(s_status(water table def)),
soil :: get value(s_status(alkaline)) &
r48([s_status(unsuitable soil)in soil]) if
soil :: get value(s_status(water table def)),
soil :: get value(s_status(calcareous)),
soil :: get value(texture(clay)) &
r49([s_status(unsuitable soil)in soil]) if
soil :: get value(s_status(saline)),
soil :: get value(s_status(calcareous)),
soil :: get value(texture(clay)) &
r50([s_status(unsuitable soil)in soil]) if
soil :: get value(s_status(alkaline)),
soil :: get value(s_status(calcareous)),
soil :: get value(texture(clay)) &
super(rules)
}.
w p p det w:{
rl(Jw_status(suitable water)in water]) if
water :: get value(boron(_158179)),
:(_158179=<0.67),
water :: get value(eciw(_158515)),
:(_158515=<1.5),
water :: get value(sar(_158851)),
:(_158851=<8),
water :: get value(rsc(_159179)),
:(159179=<1.25) &
r2([w_status(unsuitable water)in water]) if

51

TR/CLAES/214/2001.5



water :: get value(boron( 159737)),

:(159737>=1.0) &
r3([w_status(unsuitable water)in water]) if

water :: get value(sar(_160291)),

:(160291>12) &
r4([w_status(unsuitable water)in water]) if

water :: get value(rsc(_160841)),

:(160841>2.5) &
r5([w_status(unsuitable water)in water]) if

water :: get value(eciw(_161419)),

:(161419>3.0),

plantation :: get value(existence(no)) &
r6([w_status(unsuitable water)in water]) if

water :: get value(eciw(_162203)),

:(_162203>5),

plantation :: get value(existence(yes)) &
r7([w_status(boron_def)in water]) if

water :: get value(boron( 163047)),

:(163047<1),

water :: get value(sar(_163375)),

:(_163375=<12),

water :: get value(rsc(_163703)),

:(_163703=<2.5),

water :: get value(boron(_164039)),

:(_164039>0.67),

water :: get value(eciw(_164375)),

:(164375=<5) &
r8([w_status(salinel)in water]) if

water :: get value(boron(_165029)),

:(165029<1),

water :: get value(sar(_165357)),

:(_165357=<12),

water :: get value(eciw(_165685)),

:(_165685>1.5),

water :: get value(eciw(_166021)),

:(_166021=<3),

water :: get value(rsc(_166349)),

:(166349=<2.5),

plantation :: get value(existence(no)) &
r9([w_status(salinel)in water]) if

water :: get value(boron( 167241)),

:(167241<1),

water :: get value(sar(_167569)),

:(167569=<12),

water :: get value(eciw(_167897)),

:(_167897>1.5),

water :: get value(eciw(_168233)),

:(168233=<3),

water :: get value(rsc(_168561)),

:(168561=<2.5),

plantation :: get value(existence(yes)),

plant :: get value(age( 169107)),

:(169107<5) &
r10([w_status(saline2)in water]) if
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water :: get value(boron( 169781)),

:(_169781<1.0),

water :: get value(eciw(_170117)),

:(_170117=<5),

water :: get value(sar(_170445)),

:(_170445=<12),

water :: get value(rsc(_170773)),

:(_170773=<2.5),

water :: get value(eciw(_171109)),

:(_171109>3),

plantation :: get value(existence(yes)),

plant :: get value(age( 171647)),

:(171647>=5) &
rl1([w_status(alkaline)in water]) if

water :: get value(boron( 172281)),

:(_172281<1.0),

water :: get value(eciw(_172617)),

:(_172617=<5),

water :: get value(sar(_172945)),

:(_172945>8),

water :: get value(sar(_173273)),

:(_173273=<12),

water :: get value(rsc(_173601)),

:(173601=<2.5) &
r12([w_status(alkaline)in water]) if

water :: get value(boron(_174247)),

:(_174247<1.0),

water :: get value(eciw(_174583)),

:(_174583=<5),

water :: get value(sar(_174911)),

:(_174911=<12),

water :: get value(rsc(_175239)),

:(_175239=<2.5),

water :: get value(rsc(_175575)),

((_175575>=1.25) &
r13([w_status(unsuitable water)in water]) if

water :: get_value(w_status(salinel)),

water :: get value(w_status(alkaline)) &
r14([w_status(unsuitable water)in water]) if

water :: get_value(w_status(saline2)),

water :: get value(w_status(alkaline)) &
r15([w_status(unsuitable water)in water]) if

water :: get value(w_status(salinel)),

water :: get value(w_status(boron def)) &
rl6([w_status(unsuitable water)in water]) if

water :: get value(w_status(saline2)),

water :: get value(w_status(boron def)) &
r17([w_status(unsuitable water)in water]) if

water :: get value(w_status(boron_def)),

water :: get value(w_status(alkaline)) &

super(rules)
}.
c det ¢ {

rl(Jc_status(suitable climate)in climate]) if
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climate :: get value(max _d tc_ss(_179699)),
:(_179699<35),
climate :: get value(min_d rh ss(_180027)),
:(_180027>=40) &
r2([c_status(usuitable climate)in climate]) if
climate :: get value(max d tc ss(_180653)),
:(_180653>38),
climate :: get value(min _d rh ss(_180981)),
:(_180981<26) &
r3([c_status(critical)in climate]) if
climate :: get value(max d tc_ss(_181567)),
:(_181567=<38),
climate :: get value(max d tc ss(_181895)),
:(_181895>=35),
climate :: get value(min d rh ss( 182223)),
:(182223>=26) &
r4([c_status(usuitable for navel)in climate]) if
climate :: get value(max _d tc_ss(_182809)),
:(_182809=<38),
climate :: get value(min_d rh ss( 183137)),
:(_183137>=26),
climate :: get value(min _d rh ss( 183465)),
:(_183465<40) &
super(rules)
}.
s p_det con:: {
rl([text_sp(‘improving sandy soil texture before cultivation')in conclusion]) if
soil :: get value(s_status(texture def)),
soil :: get value(texture(sand)),
plantation :: get value(existence(no)) &
r2([text_sp('improving sandy soil texture for existence plantation ')in conclusion]) if
soil :: get value(s_status(texture def)),
soil :: get value(texture(sand)),
plantation :: get value(existence(yes)) &
r3([text_sp('improving clay soil texture before cultivation')in conclusion]) if
soil :: get value(s_status(texture def)),
soil :: get value(texture(clay)),
plantation :: get value(existence(no)) &
r4([text_sp('improving clay soil texture for existence plantation ")in conclusion]) if
soil :: get value(s_status(texture def)),
soil :: get value(texture(clay)),
plantation :: get value(existence(yes)) &
r5([text_sp('improve drainage system to treat the water table level before cultivation')in conclusion])
if
soil :: get value(s_status(water table def)),
plantation :: get value(existence(no)) &
r6([text_sp(‘improve drainage system to treat the water table level for existence plantation')in
conclusion]) if
soil :: get value(s_status(water table def)),
plantation :: get value(existence(yes)) &
r7([text_sp(‘reduce soil salinity by leaching before cultivation')in conclusion]) if
soil :: get value(s_status(saline)),
plantation :: get value(existence(no)) &
r8([text_sp(‘reduce soil salinity by leaching for existence plantation')in conclusion]) if

54 TR/CLAES/214/2001.5



soil :: get value(s_status(saline)),
plantation :: get value(existence(yes)) &
r9([text_sp(‘reduce soil alkaline by adding Gypsum to replace Sodium with Calcium before
cultivation')in conclusion]) if
soil :: get value(s_status(alkaline)),
plantation :: get value(existence(no)) &
r10([text_sp('reduce soil alkaline by adding Gypsum to replace Sodium with Calcium for existence
plantation ")in conclusion]) if
soil :: get value(s_status(alkaline)),
plantation :: get value(existence(yes)) &
rl1([text_sp(‘improve calcareous soil before cultivation')in conclusion]) if
soil :: get value(s_status(calcareous)),
plantation :: get value(existence(no)) &
r12([text_sp(‘improve calcareous soil for existence plantation')in conclusion]) if
soil :: get value(s_status(calcareous)),
plantation :: get value(existence(yes)) &
r13([text_sp('your location is not suitable for orange cultivation because you have some soil defect')in
conclusion]) if
soil :: get value(s_status(unsuitable soil)),
plantation :: get value(existence(no)) &
rl4([text_sp('this plantain is not economic for citrus production because soil properties are not
valid")in conclusion]) if
soil :: get value(s_status(unsuitable soil)),
plantation :: get value(existence(yes)) &
super(rules)
}.
w_det con :: {
rl([text w('your water source needs to be mixed with another good quality water source ')in
conclusion]) if
water :: get value(w_status(boron def)) &
r2([text_w('use irrigation program to determine irrigation qty')in conclusion]) if
water :: get value(w_status(salinel)) &
r3([text_w('your water source needs to be mixed with another good quality water source and use
irrigation program to determine irrigation qty')in conclusion]) if
water :: get value(w_status(saline2)) &
r4([text_w('the water is alkaline and you need to add agricultural Gypsum to the soil')in conclusion])
if
water :: get value(w_status(alkaline)) &
super(rules)
}.
w_p_det con:: {
rl([text wp('your water quality is not suitable for orange or lime cultivation')in conclusion]) if
water :: get value(w_status(unsuitable water)),
plantation :: get value(existence(no)) &
r2([text_wp('this plantain is not economic for citrus production because water properties is not
valid')in conclusion]) if
water :: get value(w_status(unsuitable water)),
plantation :: get value(existence(yes)) &
super(rules)
}.
c p_det con:: {
rl([text_cp("Your location climate is critical. You have to prepare your location by wend break two
years before plantation and follow narrow plant spacing')in conclusion]) if
climate :: get value(c_status(critical)),
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plantation :: get value(existence(no)) &
r2([text_cp('your location climate is critical and you need to establish wend break')in conclusion]) if
climate :: get value(c_status(critical)),
plantation :: get value(existence(yes)) &
r3([text_cp('your climate is not suitable for orange or lime cultivation')in conclusion]) if
climate :: get value(c_status(usuitable climate)),
plantation :: get value(existence(no)) &
r4([text_cp("Your location climate is critical and you need to establish wend break. You have also to
install system to raise air humidity like green cultivation system')in conclusion]) if
climate :: get value(c_status(usuitable climate)),
plantation :: get value(existence(yes)) &
super(rules)

s w c v p det con:: {
rl([text_sw('Navel Orange is not suitable to be cultivated in your location but other seedy oranges
may be suitable')in conclusion]) if

climate :: get value(c_status(usuitable for navel)),

plantation :: get value(existence(no)),

variety :: get value(value(navel)),

soil :: get value(s_status(_201813)),

:(_201813\==unsuitable_soil),

water :: get value(w_status(_202141)),

:(_202141\==unsuitable water) &
r2([text_sw('you may replace the scion variety with other seedy oranges or graft some main branches
with compatible bolynaier (i.e. grip fruit and mandaline)')in conclusion]) if

climate :: get value(c_status(usuitable for navel)),

soil :: get value(s_status(_202965)),

:(_202965\==unsuitable_soil),

water :: get value(w_status(_203293)),

:(_203293\==unsuitable water),

variety :: get value(value(navel)),

plantation :: get value(existence(yes)) &
super(rules)

p v det p::{

r1([yield(0)in plant]) if
variety :: get value(value(navel)),
plant :: get value(age( 204759)),
:(204759<5) &

r2([yield(3)in plant]) if
variety :: get value(value(navel)),
plant :: get value(age( 205555)),
:(_205555>=5),
plant :: get value(age( 205883)),
:(_205883<8) &

r3([yield(7)in plant]) if
variety :: get value(value(navel)),
plant :: get value(age(_206679)),
:(_206679>=8),
plant :: get value(age( 207007)),
:(207007<12) &

r4([yield(9)in plant]) if
variety :: get value(value(navel)),
plant :: get value(age(_207803)),
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:(207803>=12),
plant :: get value(age( 208131)),
:(208131<17) &

r5([yield(10)in plant]) if
variety :: get value(value(navel)),
plant :: get value(age( 208927)),
:(208927>=17),
plant :: get value(age( 209255)),
:((209255<25) &

r6([yield(7)in plant]) if
variety :: get value(value(navel)),
plant :: get value(age( 210031)),
:(210031>=25) &

r7([yield(0)in plant]) if
variety :: get value(value(succar)),
plant :: get value(age( 210807)),
:((210807<5) &

r8([yield(3)in plant]) if
variety :: get value(value(succar)),
plant :: get value(age( 211603)),
:(211603>=5),
plant :: get value(age( 211931)),
:(211931<8) &

r9([yield(6.5)in plant]) if
variety :: get value(value(succar)),
plant :: get value(age( 212739)),
:((212739>=8),
plant :: get value(age( 213067)),
:(213067<12) &

r10([yield(8)in plant]) if
variety :: get value(value(succar)),
plant :: get value(age( 213863)),
:((213863>=12),
plant :: get value(age( 214191)),
((214191<17) &

rl1([yield(8)in plant]) if
variety :: get value(value(succar)),
plant :: get value(age( 214987)),
:(214987>=17),
plant :: get value(age( 215315)),
((215315<25) &

r12([yield(6)in plant]) if
variety :: get value(value(succar)),
plant :: get value(age( 216091)),
:(216091>=25) &

r13([yield(0)in plant]) if
variety :: get value(value(valencia)),
plant :: get value(age( 216867)),
:((216867<5) &

rl4([yield(3)in plant]) if
variety :: get value(value(valencia)),
plant :: get value(age( 217663)),
:(_217663>=5),
plant :: get value(age( 217991)),
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:(217991<8) &

r15([yield(6)in plant]) if
variety :: get value(value(valencia)),
plant :: get value(age( 218787)),
:(_218787>=8),
plant :: get value(age( 219115)),
:(219115<12) &

r16([yield(8)in plant]) if
variety :: get value(value(valencia)),
plant :: get value(age( 219911)),
:(219911>=12),
plant :: get value(age( 220239)),
:((1220239<17) &

r17([yield(8)in plant]) if
variety :: get value(value(valencia)),
plant :: get value(age( 221035)),
:((221035>=17),
plant :: get value(age( 221363)),
:((221363<25) &

r18([yield(6)in plant]) if
variety :: get value(value(valencia)),
plant :: get value(age( 222139)),
:((1222139>=25) &

r19([yield(0)in plant]) if
variety :: get value(value(lime)),
plant :: get value(age( 222915)),
(((222915<5) &

r20([yield(3)in plant]) if
variety :: get value(value(lime)),
plant :: get value(age( 223711)),
:((223711>=5),
plant :: get value(age( 224039)),
:((224039<8) &

r21([yield(7)in plant]) if
variety :: get value(value(lime)),
plant :: get value(age( 224835)),
:((224835>=8),
plant :: get value(age( 225163)),
:((225163<12) &

r22([yield(9)in plant]) if
variety :: get value(value(lime)),
plant :: get value(age( 225959)),
:((225959>=12),
plant :: get value(age( 226287)),
:((226287<17) &

r23([yield(10)in plant]) if
variety :: get value(value(lime)),
plant :: get value(age( 227083)),
:((227083>=17),
plant :: get value(age( 227411)),
:(227411<25) &

r24([yield(7)in plant]) if
variety :: get value(value(lime)),
plant :: get value(age( 228187)),
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:((228187>=25) &

super(rules)

}.

File name: ass_function.pl

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

actual yield :: {
p(plant - actual yield, previous_yield production of plant+0.5) &
super(function)

v

3.3Inference layer

File name: ass_inference.pl
:- ensure_loaded('$KROL/lib/krol init").
ass_inference :: {
input(select,[plant-age,variety-value] )&
output(select,[plant-yield] )&
input(abstract,[climate-max_d tc ss,climate-min_d rh_ss,plant-age,plantation-
existence,soil-ca_carbonate,soil-ec,soil-esp,soil-texture,soil-water table level,variety-
value,water-boron,water-eciw,water-rsc,water-sar| )&
output(abstract,[climate-c_status,soil-s_status,water-w_status] )&
input(assign,[climate-c_status,plantation-existence,soil-s_status,soil-texture,water-
w_status] )&
output(assign,[conclusion-text cp,conclusion-text sp,conclusion-text sw,conclusion-
text w,conclusion-text wp] )&
input(determine_actual yield,[] )&
output(determine actual yield,[] )&
description(select, ") &
select :-
p_v_det p:: conclude all &
description(abstract, ") &
abstract :-
s p_p_v_det s::conclude all,
w_p p det w:: conclude all,
c _det c::conclude all &
description(assign, ") &
assign :-
s p_det con :: conclude all,
w_det_con :: conclude all,
w_p det con :: conclude all,
c_p_det con :: conclude all,
s w ¢ v p det con :: conclude all &
description(determine actual yield, ") &
determine actual yield :-
actual yield :: function &
super(krol_init)

}.

3.4 Task layer

File name: ass_task.pl
% This is to mark that is file is generated by task editor. Please do not delete
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inference task :: {

super(krol_init)

}.

inference task transfer :: {

super(inference task)

}.

inference task uncondional :: {

start_inference :-
inference task user :: init_inf,
inference_task user :: determine_exist,
inference task user :: determine age,
inference task condional :: plantation not_exist,
inference task condional :: planation_exist small age,
inference_task condional :: planation_exist old age,
inference task condional :: yield small,
inference task condional :: yield large &

super(inference_task)

}.

inference task condional :: {

plantation_not_exist :-

(
plantation :: get value(existence( 9824)),
:(_9824=no) >
ass_inference :: abstract,
ass_inference :: assign,
inference _task user :: present
; :true
) &
planation_exist small age :-
(
plantation :: get value(existence(_11575)),
:(_11575=yes),
plant :: get value(age( 11971)),
:(_11971=<5) >
ass_inference :: abstract,
ass_inference :: assign,
inference task user :: present
; ‘true
) &
planation_exist old age :-
(
plantation :: get value(existence( 13694)),
:(_13694=yes),
plant :: get value(age( 14090)),
:(_14090>5) >
ass_inference :: select
; :true
) &
yield small :-
(
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plantation :: get value(existence( 15297)),
:(_15297=yes),
plant :: get value(age( 15709)),
:(_15709>5),
plant :: get value(actual yield( 16168)),
plant :: get value(yield(_16158)),
:(16168< 16158) >
ass_inference :: abstract,
ass_inference :: assign,
inference _task user :: present
; :true
) &
yield large :-
(
plantation :: get value(existence( 18018)),
:(_18018=yes),
plant :: get value(age( 18430)),
:(_18430>9),
plant :: get value(actual yield(_ 18889)),
plant :: get value(yield(_18879)),
:(_18889>= 18879) ->
inference task user :: no _need for assessement
; :true
) &
super(inference_task)
}.
inference task repetitive :: {
super(inference task)
}.
inference_task user :: {
determine_exist :-
plantation :: get value(plantation date(Pdate)),
:extract date(Pdate, Pdatel),
Pdatel = [PY, PM, PD, , , ],
:datime(datime(Y,M,D, , , )),
(:compare_date(=<, [PD,PM,PY],[D,M,Y]) ->
plantation :: set(existence(yes))
; plantation :: set(existence(no))
) &
present :-
assessment_dialog :: run,
assessment_dialog :: tkwait &
no_need for assessement :-
krol msgs :: show("Your Location is suitable for cultivation",[])&
init_inf :-
krol init :: init,
utility :: restart &
determine_age :-
plantation :: get value(plantation date(Pdate)),
:extract_date(Pdate, Pdatel),
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Pdatel =[PY,PM, PD, , , ],

:datime(datime(Y,M,D, , , )),

:dif([PD,PM,PY],[D.M,Y],[ , ,Age]),

plant :: set(age(Age)) &
super(inference task)
}.
File Name: ass_system.pl
:-use_module(library(system)).
:-ensure_loaded('$KROL/lib/messages').
:-ensure_loaded("$KROL/lib/database’).
:-ensure_loaded("$KROL/lib/tk user").
:-ensure_loaded("$KROL/Src/Krol/date").
:-ensure_loaded(ass_concept).
:-ensure_loaded(ass_rules).
:-ensure_loaded(ass_task).
:-ensure_loaded(ass_inference).
:-ensure_loaded(ass_diag).
:-ensure_loaded(ass_function).
ass_start :-

tcl :: init,

citex4ds :: 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)),

inference task uncondional :: start_inference,

citex4ds :: close.

3.5User Interface

File Name: main.pl

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

:- use_module(library(system), [exec/3, file exists/1, environ/2]).

:- use_module(library(charsio), [format _to chars/3]).
assessment_dialog :-

tcl :: init,

assessment_dialog :: run,

assessment_dialog :: tkwait,

tcl :: end.
assessment_dialog :: {
widget(assessment_dialog, []) &
window _title('Assessment') &
components(Xs) :- self(D), :findall(X, D :: cs(_, X), Xs) &
pack(ass_frame, ['-side',top]) &
c(ass_frame, assessment_dialog) &
pack(ass_label, ['-side',top]) &
c(ass_label, ass_frame) &
pack(con_frame, ['-side',top]) &
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c(con_frame, assessment dialog) &
pack(con_label, ['-side',top]) &
c(con_label, con frame) &
pack(ass_buttonboxassessment_dialog, []) &
c(ass_buttonboxassessment_dialog, assessment_dialog) &
super(dialog)
}.
ass_buttonboxassessment_dialog :: {
widget(ass_buttonboxassessment_dialog, ['-orient',horizontal], ['-padx',",-pady',"]) &
button(back, ['-text','Back’,'-command','ass_buttonboxassessment dialog :: destroy',"-
underline',1], ") &
button(vedio, ['-text','MultiMedia Vedio','-command','ass_buttonboxassessment_dialog ::
action(vedio)', "-underline', 1],") &
button(text, ['-text','MultiMedia Text','-command','ass_buttonboxassessment dialog ::
action(text)', '-underline', 1],") &
destroy :-
assessment_dialog :: destroy &
action(vedio):-
:mm_vedio &
action(text):-
:mm_text &
super(buttonbox)
}.
ass_frame :: {
widget(ass_frame, ['-labelside’,none], []) &

super(labelframe)
}.
ass_label :: {

widget(ass_label, [-anchor',c,'-text','Assessment subsystem for Citrus cultivation','-padx',0,'-
pady',0,'-relief',raised,'-justify',center], []) &
super(label)
}.
con_frame :: {
widget(con_frame, ['-labelside',none], []) &
super(labelframe)
}.
con_label :: {
widget(con_label, ['-anchor',c,'-text',X,'-padx',0,"-pady',0,"-relief raised,'-justify',center], []) :-
conclusion :: get(text_sp(TSP)),
conclusion :: get(text w(TW)),
conclusion :: get(text wp(TWP)),
conclusion :: get(text cp(TCP)),
conclusion :: get(text sw(TSW)),
:format to_chars("~w~n~w~n~w~n~w~n~w",[TSP,TW, TWP, TCP,TSW],X1),
:name(X,X1) &
super(label)
}.
mm_vedio:-
conclusion :: get(text_sp(TSP)),
ass_video(TSP,Vedio ass),
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(Vedio ass =[] ->  krol msgs :: show('There is no vedio available', []) ;

(
([Ved|Tail] = Vedio_ass
),
mplay mm(Ved),
(Tail =[] -> true;
([Vedl|_] = Tail
),
mplay mm(Vedl)
)
)

),
conclusion :: get(text w(TW)),

ass_video(TW,Vedio_ass),
(Vedio_ass =[] ->  krol msgs :: show('There is no vedio available', []) ;
(([Ved| ] = Vedio_ass) ,mplay mm(Ved))
)
conclusion :: get(text wp(TWP)),
ass_video(TWP,Vedio_ ass),
(Vedio_ass =[] ->  krol msgs :: show('There is no vedio available', []) ;
(([Ved| ] = Vedio ass) ,mplay mm(Ved))
)
conclusion :: get(text_cp(TCP)),
ass_video(TCP,Vedio_ass),
(Vedio_ass =[] ->  krol msgs :: show('There is no vedio available', []) ;
(([Ved| ] = Vedio_ass) ,mplay mm(Ved))
)
conclusion :: get(text sw(TSW)),
ass_video(TSW,Vedio_ass),
(Vedio_ass =[] ->  krol msgs :: show('There is no vedio available', []) ;
(([Ved| ] = Vedio ass) ,mplay mm(Ved))
).
mplay mm(File) :-
environ('KROL', KROL),
format_to chars('~w/bin/mplayer2.exe ~w/multimedia/clip/~w', [KROL, KROL,
File], CS),
name(C, CS),
exec(C, [null,null,null], ),!.
mplay mm(File) :-
raise_exception(existance _error(File)).
mm_text:-
conclusion :: get(text sp(TSP)),
ass_text(TSP,Text ass),
(Text ass=[] > krol msgs :: show('There is no text available', []) ;
mplay htm(Text_ass)
)
conclusion :: get(text w(TW)),
ass_text(TW,Text ass),
(Text ass=[]-> krol msgs :: show('There is no text available', []) ;
mplay htm(Text ass)
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)
conclusion :: get(text wp(TWP)),

ass_text(TWP,Text ass),
(Text _ass =[] -> krol msgs :: show('There is no text available', []) ;
mplay htm(Text ass)
)
conclusion :: get(text cp(TCP)),
ass_text(TCP,Text ass),
(Text ass =[] -> krol _msgs :: show('There is no text available', []) ;
mplay htm(Text ass)
)
conclusion :: get(text sw(TSW)),
ass_text(TSW,Text ass),
(Text ass=[] > krol msgs :: show('There is no text available', []) ;
mplay htm(Text_ass)
).
ass_video(['improving sandy soil texture for existence plantation '],['13.mpg']).
ass_video(['improving sandy soil texture for existence plantation '],['14.mpg']).
ass_video(['improve calcareous soil for existence plantation'],['13.mpg']).
ass_video(['improve calcareous soil for existence plantation'],['14.mpg']).
ass_video(['improving sandy soil texture before cultivation'],['13.mpg']).
ass_video(['improving clay soil texture before cultivation'],['13.mpg']).
ass_video(['improving clay soil texture for existence plantation '],[]).
ass_video(['improve drainage system to treat the water table level before cultivation'],[]).
ass_video(['improve drainage system to treat the water table level for existence
plantation'],[]).
ass_video(['reduce soil salinity by leaching before cultivation'],[]).
ass_video(['reduce soil salinity by leaching for existence plantation'],[]).
ass_video(['reduce soil alkaline by adding Gypsum to replace Sodium with Calcium before
cultivation'],[]).
ass_video(['reduce soil alkaline by adding Gypsum to replace Sodium with Calcium for
existence plantation '],[]).
ass_video(['improve calcareous soil before cultivation'],[]).
ass_video(['your location is not suitable for orange cultivation because you have some soil
defect'],[]).
ass_video(['this plantain is not economic for citrus production because soil properties are not
valid'],[]).
ass_video(['your water source needs to be mixed with another good quality water source
'1.0D.
ass_video(['use irrigation program to determine irrigation qty'l,[]).
ass_video(['your water source needs to be mixed with another good quality water source and
use irrigation program to determine irrigation qty'],[]).
ass_video(['the water is alkaline and you need to add agricultural Gypsum to the soil'],[]).
ass_video(['your water quality is not suitable for orange or lime cultivation'],[]).
ass_video(['this plantain is not economic for citrus production because water properties is
not valid'],[]).
ass_video(['Your location climate is critical. You have to prepare your location by wend
break two years before plantation and follow narrow plant spacing'],[]).
ass_video(['your location climate is critical and you need to establish wend break'],[]).
ass_video(['your climate is not suitable for orange or lime cultivation'],[]).
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ass_video(['Your location climate is critical and you need to establish wend break. You have
also to install system to raise air humidity like green cultivation system'],[]).
ass_video(['Navel Orange is not suitable to be cultivated in your location but other seedy
oranges may be suitable'],[]).

ass_video(['you may replace the scion variety with other seedy oranges or graft some main
branches with compatible bolynaier (i.e. grip fruit and mandaline)'],[]).
ass_text(['improving sandy soil texture for existence plantation '],['Book(9).htm#s1']).
ass_text(['improving sandy soil texture for existence plantation '],['Book9.htm#s1']).
ass_text(['improving clay soil texture for existence plantation '[,['Book1.htm#t60']).
ass_text(['reduce soil salinity by leaching before cultivation'],['Book4.htm#w60']).
ass_text(['reduce soil salinity by leaching for existence plantation'],['BookS.htm#a54").
ass_text(['reduce soil alkaline by adding Gypsum to replace Sodium with Calcium before
cultivation'],['Book2.htm#18']).

ass_text(['this plantain is not economic for citrus production because soil properties are not
valid'],['Book1.htm#t60']).

ass_text(['Your location climate is critical. You have to prepare your location by wend break
two years before plantation and follow narrow plant spacing'],['Book1.htm#t61']).
ass_text(['Your location climate is critical and you need to establish wend break. You have
also to install system to raise air humidity like green cultivation
system'],['Book5.htm#a50','Book6.htm#2' ]).

ass_text(['your climate is not suitable for orange or lime cultivation'],['Book6.htm#q2'"]).
ass_text(['improve drainage system to treat the water table level before cultivation'],[]).
ass_text(['your location is not suitable for orange cultivation because you have some soil
defect'],[]).

ass_text(['you may replace the scion variety with other seedy oranges or graft some main
branches with compatible bolynaier (i.e. grip fruit and mandaline)'],[]).

ass_text(['improve calcareous soil for existence plantation'],[]).

ass_text(['improve calcareous soil for existence plantation'],[]).

ass_text(['improving sandy soil texture before cultivation'],[]).

ass_text(['improving clay soil texture before cultivation'],[]).

ass_text(['improve drainage system to treat the water table level before cultivation'],[]).
ass_text(['improve drainage system to treat the water table level for existence plantation'],[]).
ass_text(['reduce soil alkaline by adding Gypsum to replace Sodium with Calcium for
existence plantation '],[]).

ass_text(['improve calcareous soil before cultivation'],[]).

ass_text(['improve calcareous soil for existence plantation'],[]).

ass_text(['your location is not suitable for orange cultivation because you have some soil
defect'],[]).

ass_text(['your water source needs to be mixed with another good quality water source '],[]).
ass_text(['use irrigation program to determine irrigation qty'l,[]).

ass_text(['your water source needs to be mixed with another good quality water source and
use irrigation program to determine irrigation qty'],[]).

ass_text(['the water is alkaline and you need to add agricultural Gypsum to the soil'],[]).
ass_text(['your water quality is not suitable for orange or lime cultivation'],[]).
ass_text(['this plantain is not economic for citrus production because water properties is not
valid'],[]).

ass_text(['Your location climate is critical and you need to establish wend break. You have
also to install system to raise air humidity like green cultivation system'],[]).
ass_text(['Navel Orange is not suitable to be cultivated in your location but other seedy
oranges may be suitable'],[]).

'
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ass_text(['you may replace the scion variety with other seedy oranges or graft some main
branches with compatible bolynaier (i.e. grip fruit and mandaline)'],[]).

3.6 Test Cases

_Case Farm Data i
[rata Base _|_ |

Farm Data

Sector Hame I S 4 j
Governorate Mame I oyl j
Dircctorate Name | G355 =
Fatrn M ame ||'ﬂ j
Flartation D ate I NNy Warirty Mame Ivalencia j

Plantation Area

Mumber of Trees

[rrigation System
Drainage System

Seazon Start Month

Digtance Between Trees I

Diztance Between Rows I
Fertilization System
Wi ater Source

User Control 'Water

1)

Select Hew Farm Sawe |Jpdate

=101 %

Assessment subsystem for Citrus cultivation

[improving sandy soil texture before cultivation]

Back rulttitedia Vedio Multtifedia Text
Case2
TSR
Enter the avaredge previous yield per Faddan during the last three years
|5
QK | Urkrowyn Wiy Back ] |
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Shssesment {0/

|Assessment subsystem for Citrus cuttiuatiunl

[reduce =0il =alinity by leaching for existence plantation]

Back Muttitbedia Yedio Muttitbedia Text

Case 3

| assessment (=

|Assessmem subsystem for Citrus cultiuation|

[reduce soil alkaline by adding Gypsum to replace Sodium with Calcium for existence plantation ]

Back hMultibedia Yedio Muttibedia Text |

Cased
[ assessment RIS
|Assessmen‘t subsystem for Citrus t:ultiuatiun|
1]
I
]
[wour location climate is critical and you need to establish wend break]
]
Back Multitdedia W edio MuliiMedia Te:xt
Case 5
[ Assessment =10/ x|

|Assessment subsystem for Citrus cultiuation|

il 14/2001.5

1]
[Your location climate is critical and you need to establizh wend break. You have alzo to install system to raise air humidity like green cultivation system]

Back Multitedia Vedio Multitdedia Text |




4. Plant Care _subsystem

4.1. Concepts properties

File name: plcareconcept.pl
-ensure_loaded('$KROL/lib/inferenc').
oper :: {
concept_description(") &
attributes(|
status([]),
occurrence([]),
importance([]),
material([]),
video([]),
method([]),
text([]D]) &
type(status/1, nominal) &
source_of value(status/1, [derived(suggestion_model)]) &
legal(status/1, [suggested]) &
type(occurrence/1, nominal) &
prompt(occurrence/1, \'“aleall 285 o3 Ja\" []) &
legal(occurrence/1, [ "\elee o3\"\'axy Lelae o5 2I\"]) &
type(importance/1, nominal) &
source of value(importance/1, [derived(suggestion model)]) &
legal(importance/1, [ "Loidl abal']) &
type(material/l, 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)]) &
super(domain_class)

}.
"\l A g\ 2 {
concept_description(") &
attributes([]) &
prompt(occurrence/1, "\l 4, sus 285 &3 Ja\" | []) &
super(oper)
}.

e 1O GY) s\ 2 {
concept_description(") &
attributes([]) &
prompt(occurrence/1, \'g )30 (e )Y amadi 285 5 Ja\" []) &
super(oper)

Nl (5 280 AlB" ::
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concept_description(") &

attributes([]) &
prompt(occurrence/1, \tadiill (5 )l A8l A8l 245 5 Ja\", []) &
super(oper)

'\'C\T})l\ Glaaadel 3\ {
concept_description(") &

attributes([]) &
prompt(occurrence/1, \'zb W Glaasdel ) 381 23 da\", []) &
super(oper)

}.
el 3N s s\ |
concept_description(") &
attributes([]) &
prompt(occurrence/1, el )3l Hsa s 2dw S A\ []) &
super(oper)

'{'@M\J ig geanll 3aew) AdLal\" - {
concept_description(") &
attributes([]) &
prompt(occurrence/1, \"dxiazall s 4 sianll 3aan¥) dilial 255 5 Ja\", []) &
super(oper)

'{'Qm‘ acly\:: {
concept_description(") &
attributes([]) &
prompt(occurrence/1, '@ de) ) 288 3 Ja\" []) &
super(oper)

}.
\'ae | 3l (:\.c S El s\ {
concept_description(") &
attributes([]) &
prompt(occurrence/1, "\4ae )3l ale & O3RN o) 2aw 5 s\, []) &
super(oper)

}.
"V pall Jpalaall de ) )5\ ot
concept_description(") &
attributes([]) &
prompt(occurrence/1, A8 sall Jualaall 4o, 245 5 da\" []) &
super(oper)

}.
"\ yaliall el gall ol agdis\" 22 {
concept_description(") &
attributes([]) &
prompt(occurrence/1, "\ _aiall gl sall jlail adlés 355 25 Ja\", []) &
super(oper)

'\;zfld\ 7 sall Bilaa 8 AT Caieay Caia Jlasiul\" o
concept_description(") &
attributes([]) &
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prompt(occurrence/1, '\'s_<iall zll sall Filas 8 HAT Ciliay Colia Jlatiul) 245 23 Ja\", []) &
super(oper)
}.
VS el el sall il il sl |
concept_description(") &
attributes([]) &
prompt(occurrence/1, '\ yaiall =l sall Gilaa (8 (LIal da lae 245 25 A\, []) &
super(oper)
}.
N3 paiiall el sall Bilan 8 G s\ 2
concept_description(") &
attributes([]) &
prompt(occurrence/1, "\'s_aiall &l sall Silas 8 5 3all 2d5 5 A" []) &
super(oper)

}.

4.2. Relations between expressions

File name: plcarerule.pl

:- use_module(library(lists), [memberchk/2]).

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

suggestion_model :: {

rl([  status(suggested)in "\l & guii\",
importance("4_a))in '\l &y gui\"]) if
plantation :: get(current_date([D,M,Y1)),
(: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])),
type("\'<was livs 48\") in plantation,
appearance('\' 4l @ swie (8 S AN 35 6\") in plantation,
appearance(_16934) in plantation,  :(_16934\=="\'lauilly (5 )} aladiul\"),
occurrence("\'a Lelee % aI\") in "\l 4 g\ &

r2([  status(suggested)in \'g ) U (a )V ani\",
importance(4kal)in \'g 13U (¥ adi\") if
plantation :: get(current_date([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])),
type(\'“was Jlivs 48\") in plantation ,
occurrence("\"elee 23\") in "\l 45 gus\",
occurrence("\'a ledee ab a\") in Vg ()Y adi\" &

r3([  status(suggested)in \'g !0 (i V) andd\")
importance(“kal)in \'g 10 ()Y adi\") if
plantation :: get(current_date([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])),
type("\'“was Jlivs 48\") in plantation ,
appearance(_19813) in plantation,  :(_ 19813\=="\' L_ill  suia (& ;€ CaDAS 3 g2 5\"),
occurrence("\'2a Llee ob a\") in A il 4 pud\",
occurrence(\'a lae a1 a\") in \'g )50 )Y s\ &

rd([  status(suggested)in \'g |30 G ¥ andi\")
importance("4_ka))in \V'g )0 (Y andi\")) if
plantation :: get(current_date([D,M,Y1)),
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(: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])),
type("\'<was L 4B8\") in plantation,
appearance(_21553) in plantation, :(_21553\=="\"\auily (5 )l aladiul\"),
occurrence(\'ax Llee & al\") in "\ all 45 gud\",
occurrence("\"3 ledae s a\") in Vg5 (e )Y s\ &

r5([  status(suggested)in "\'aiills 5 1) ASul AEN")
importance(_kal)in "\laskills (5l 405 LEN") if
plantation :: get(current_date([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])),
type(\'“was Jlivs 48\") in plantation ,
occurrence(\"elae 2\") in "\'g )0 (e ¥ s\,
occurrence("\"3 elae b a\") in "\'dadily (5 A<l A" &

r6([  status(suggested)in 'zl Slaas de) )5\
importance(“%_kal)in \zLol Slauasdel ) 5\")) if
plantation :: get(current_date([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])),
type(\'“was Jlivs 48\") in plantation ,
occurrence("\"3 ledae a4 A\") in "\l Glaasdel )5\ &

r7([  status(suggested)in \4el 3l Hsa sas\",
importance(obal)in el 3l ) sas\"]) if
plantation :: get(current _date([D,M,Y1)),
(: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])),
type(\'Cuas Jlius A8\") in plantation ,
occurrence("\"elee \") in "\'dasdilly (5l ASul A",
occurrence("\'ax ledae ab a\") in \Ael )30 Hea A" &

r8([  status(suggested)in \"iianall 4 sianll 30V AdLal\")
importance(‘4bal)in Al 5 &) paall 320y A8La\") if
plantation :: get(current _date([D,M,Y1)),
(: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])),
type(\'<uas Jlius 4B\") in plantation ,
occurrence(\"elee &\") in Al 5N ) 8",
occurrence("\"3 lelae o al\") in \'Adanall § 4 ganll s20u) AL\ &

r9([  status(suggested)in \'@IEEN Ae) ) 5\",
importance(4_kal)in \'@AN Al ) 3\"]) if
plantation :: get(current_date([D,M,Y1)),
(: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])),
type(\'Cuas Jlius &B\") in plantation ,
occurrence(\"eles &A\") in "\'Agaeall 5 4y sianll 320V AL\,
occurrence("\'ax ledae o a\") in \EMEEN Ao )\ &

r10([ status(suggested)in el 3l ale (& AN o \")
importance(_kal)in Al 3l ple & BRI 6 \"]) if
type('\'“uas Jlivs 48\") in plantation &

r11([ status(suggested)in 'A% sall Jualsall del ) 5\",
importance(4_ial)in 438 5all Jualadll el ) \"]) if
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plantation :: get(current_date([D,M,Y])),

(: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])),
type('\'<uas (L 4BI\") in plantation ,

appearance('\'e gl sall L § U8 gl dalal S (5 ¢le 252 5\") in plantation,
occurrence('\"elee &5\") in \'@OEA) de) )\ &

r12([ status(suggested)in '\ yeial) gl sall jlail ais\"
importance(:_lal")in '\'5 i) &l sall sl ali\"]) if
appearance("\' Wil sk 23\") in plantation,
type("\'olid! 4le \") in plantation ,
occurrence("\'a= Lelae a3 al\") in '\'5_paiall el sall Hlail 2" &
r13([ status(suggested)in \'s_pidl mll sall Bilas 4 HAT Caiiay Caiia Jlagiul\",
importance("_lEa))in '\ i) mll sall Bilas 4 HAT Caliay Caiia Jlagul\"]) if
plantation :: get(current_date([D,M,Y1)),
(: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])),
appearance('\'-tiall #U5l Caxaa\") in plantation,
type("\'olied) 4le \") in plantation ,
occurrence('\'a= elee o a\") in '\ jaiall w2l gall @ilas B AT Caiiay Caiia Jlaiul\" &
rl4([ status(suggested)in \'s_aiall =l gall @ilas 8 (Galial) 4 glaa\",
importance("4_bal')in '\'3_elall Al gall @Flas & (5L da 5laa\"]) if
plantation :: get(current_date([D,M,Y1)),
(: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])),
appearance(_35517) in plantation, :(_35517\=="\"tall 5 ya 3l s p & JIYN"),
type('\'ciwd) 4le ,\") in plantation ,
occurrence("\'a ledae o a\") in "\ alall gl sall Bilaa A& Rl da5laa\" &
r15([ status(suggested)in "\'s_wiall ol gall (@ilas A Gy j2l\",
importance("4_ba)")in \5_aiall all gall Gilas A & 32I\"]) if
plantation :: get(current_date([D,M,Y])),
(: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))),
type('\'ciwd) 4le ,\") in plantation ,
appearance(_37075) in plantation, :(_37075\=="\"tll 5 ya 3l s pa & JaIYN"),
occurrence(\'a= Lelae &b a\") in "\'3_aiall ol gall (@ilas A Gy 2I\" &
super(rules)
}.
assignment model :: {
rl([  material(‘s3te 2 58 ¥')in "\l 4 gud\",
method(m1)in "\l 4, sud\",
text(t])in "\l &y gud\")
video(v1)in Al 4 9ui\"]) if
status(suggested) in "\l 4 eui\" &
2([ material(‘s3be 2 8 ¥")in "\'g ) )0 Gy awnd\",

method(m2)in "\'g )0 (e )Y avd\")
text(t2)in "\'g )W ()Y s\
video(v2)in "\'g )0 ()Y asud\") if
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status(suggested) in "\'g |0 (Y andi\" &
r3([ material(' (1.4,3)33(.\ Y. ~) HL\); (L\.UQJ a Ye ~) Lag VTV ENYoY AT )Uaﬁ.’\ dalide yusl ga
SN Yo L FE TN J‘JC-&)_A‘)” pac oulae s ulaa el s Gulaa - lal Gualaas DI (.L:\.s.\ Yo Y) calalas
ST bl ")in \adslly (5l ASud A"
method(m3)in "'kl (s )l A, A"
text(t3)in \'haanll (5l A4S0l A",
video(v3)in "\tailly sl ASuk AdEN"]) if
status(suggested) in "\Uasiilly (o )l 4S5 ALEN\" &
r4([  material(' VO Sl g - (sl dlaws - Ly ) o SISI S %")in "\ Ll Glaas del )5\
method(m4)in "'zl Glaasdel ) 5\")
text(t4)in \'zLll Glaasde) )5\",
video(v4)in 'zl Glaas del ) 5\")) if
status(suggested) in \'zLll Glaasdel )5\ &
r5([  material(‘stbe 2x 58 ¥)in el )30 ) i\,
method(m5)in "\l 3l s s\,
text(t5)in "\, e s\
video(v5)in "\ae ) g yis\"]) if
status(suggested) in el )l s Jia\" &
r6([  material('30 SlluaaS o 05 Yo Haldill Glils aaS Y v v 4 Jladll JalS ana8 gy dlews Y
10 i gh g aaS Vo v + 0 £A asaliss O6\n'")in Viisaall s &y pemal) saeny) AL\,
method(m6)in "\'Asasall 5 4 suiaell 30V ddlal\",
text(v6)in '\'@M\j Lﬁyaﬂ\ ) 331.;.'4\\",
Video(V6)in \azisnall 5 & small 520y Ailal"]) if
status(suggested) in '\"iideall 5 43 guanl) 3a0uY) 8L\ &
r7([ material("170 4ie) ) 3 el caiall AlE\p')in 'O de ) 5\")
method(m?7)in "\'@3adll de ), 3\",
text(t7)in "'l de) ) \",
video(v8)in "\'@3iill de ), \"]) if
status(suggested) in "'l de) ) \" &
r8([  material(iu/ I8/ Ya VYoo SN0 Jaray clall)in \Ae) )l ale & CDREN (5 ,\",
method(m8)in "\l ale & RN (5 )\")
text(t8)in Al ale & RN (5 ,\")
video(v8)in ie I ole (b AL 5 ")) if
status(suggested) in \"4e )l ole 8 3R 5\ &
r9(]  material(' 4ara s 4 guac Baanl g doe) ) ) Gluada s J ganall & 8 s & Y)in '\ de) )
48 3l Jpualaall\",
method(m9)in "% sall Jualaal 421, \",
text(t9)in "\'4B 5all Jualaall 4l )5\,
video(v9)in "4 sall Jualadll dc) ) \"]) if
status(suggested) in "\"48 sall Jualaall de) ) 5\" &
r10(] material(ste 2 5 ¥)in "5 _aiall ) sall Lol aglii\",
method(m10)in "\ yeiall =l sall Hlail s\,
text(t10)in "\ _aiall zll sall ol adis\,
video(v10)in "\'s_aiall &l gall sl mlEi\"]) if
status(suggested) in '\ yaiall zll sall Hlail ai\" &
rl1([  text(tl1)in "\3_aiell =l gall 3ilas (8 AT Caiiay Caiia Jlagiul\")
method(m11)in '\'s_eiall &l sall Gilas & HAT Cibiay Coiia Jlagul\",
material(' 4 s sl (2l Y e LA LY 5 82 gall Alle el (e aada 2D i aada () e
\n")in "\'s_aiall ol gall (@ilas 4 AT Cliiay Caiia Jladul\")
video(v11)in "\s_aiall ) sall 3ilas (& AT oy Caia Jlainl\"]) if
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status(suggested) in "\'s_aiall gl gall Bilaa & AT Caiiay Ciiia Jluiul\" &
r12([ material('sale 22 55 ¥")in "\'3_eiall ) gall @olas & (aALEA) da glaa\")
method(m12)in '\'s_eiall 7l gall @ilas A& (ailial) da glaa\")
text(t12)in "\ il mdl sall Silas & (SIS A glaa\",
video(v12)in Vs s<ial) ml sall ilas b (L da gia\"]) if
status(suggested) in "\'3_iall gl sall Gilas & (LI 4 glaa\" &
r13([ material("3at 2> 55 ¥")in "\ _jaiall all gall Silas 3 (5 2l
method(m13)in '\ s<ial =l sall 32 b (3 5aI\",
text(t13)in "\'3_aiall mll sall Silas & 3 5all\",
video(v13)in '\'s_aiall mll sall (@ilas & (3 3=I\"]) if
status(suggested) in '\'s_aiall mll gall ilas & G =\ &
super(rules)
v
File name: methvedtext.pl
method(m1,’ o/ 3a¥) Ji 5 a il G pasia 3383 & ol jeal) e Ji s a5l 5 ol 1 jall alasiod Alla b
Ala L sl Al A4 3. 3aa Loy @ suiall (e Aadlill o) ja¥! ) sl G il (e 3230 3
() OO (e 2yl oyl Al ol
method(m2,'» © x © : cay el jall Caiall (5 padll gaill Aagda 2335 45 gludie Cililua (AN a )Y anis
A gadaall 53,01 ¢y saalll 5 U all
4x4 58l s Auslla ). ‘ ‘
method(m3,'] - s sa (30 ot ) ad S JIPV.C ¢ V7 e i jUal eall dalla ¢ il ¢ dalisall o
Tas f T eA ) VY VE
2 - 33 (e dpe idaghi QS JIP V. .C s oz T s i oz Jaalii |
3o astie gAEKH Mo (i) ol sole (e de sianan Yo o VA (e Uil el ) san aaia s adkl A S
G dia € s Jad lads Jaady 9 G0dl) 5 (uedl) dxEY
4odela/ STA €T E) e iyt il lloal) 408 BESH Jle bl gl 83la (o e sinn bl pn s ),
5 - Clas @l faay ¥ i Gl @l 33 30 sdelu / Ya Voo 2 Y0 (o ddlide Cilaw 3 ellu 3 aa
)5l a5 el Al Ay yall i gall (B VYO - A (e ddlid
6- mg\m_t};)edcw_lnﬁeﬁﬁmw_;\}Aw_ouiwué}mouy\Bﬁ\c@}
dale Gulaa -,
7- saddle QBB (Aan ¥ Ja ol cdan Y - £/F e )siild a5 ) ;LA@MB)’@;\@[AJ
AYee .
method(m4,' A 5 LAY G olad) JS (& e Jaray copall 5 giall cilaladl (8 Ly )5l ol g ) jila
e Y Al o alai) S b sl s Caea g Jledll 5 (3,8l oladl (8 5 Jslalla Y AV 5ol G 50 ¥
10) i gd yaguopa Vo e ae Al IS gl Sl cahaiia aal 5 Janay 4y gaiac 33le Adlial Juady g 5 AV 5 4135 S
%).
a;;;.mz&b)xwu el 30 dashad Jaad i ; Adaall o)yl b Aeaiioad) 8191 ).
method(m35, auliall dc) ) 3 Adlie 10a3 2ay
Jsbams Voo o Ay o) ind s J5WI 45kl
60 Lae am. 60 Gac an
sl sa il il iz 3l B )5 pan pe
s Vo Y X Ve sy V) Cisin sy (38 e - Anldl 23y ,Lal) 1,
method(m6,' sY) 48 k)
- iAeMUﬁQGSM(ﬁ_AS /Y +9% Ve de}&b&ue;s*/\ ¢ 9% Vo u@ﬁ}yeﬁ\ )s;j\u\)ﬂeaﬁ
s 35S0 3 pall Ll e JIatll JalS a5l sbows Caliia Y- ¥ 4 0,
thﬁﬂ\&\ﬂue;s Yoo +M\&\SHJ§L§JLJWV?V~ Q\ﬂ@.'@ﬁéd\ii‘;:&cbj\ die 5 - 4l Ay Hhll
AN G5 e 32anY) Jlit 0 10 i s an Ve b 4 0 £A aguilip il aaS 00 404 Yo,
method(m7," g 3aes¥ L sliay aa 1l & oy ) olad) (uSe apadaill dakaie ()55 55 sall S je (8 AL i 8
s f"‘ Saall Jalag jasl) Gl 5, ".
method(m8,' Y s La gy el (55 5
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oole YEas /s i/ yl
s - QoYY a s /3 al/ Al
BN Ve as /i) Al
BYUBTERSELEY VY asa/3onb/ A, .
method(m9,"%e! 3l ¢ s 1 488 Jae ¢ Jpmndll ¢ 6 cun Sl Casha G e il laglads 1),
method(m10, ' SV aliil) 25 J geanall pon 223 ;

1- Alall g 81 5 A0l & Y1 5 ety A1)

2- & DAY (e Adlall o1 a8 A1)

3- A sie 4oy 5 il B 8

4- ol 35 <l ially Ladll ¢ EY1A )

5- A ¥,0uY e bomdll g L) a5 Y G A jall V) add (b

6- Cllee )Y Sl Gstia n 48 dalie 8 61 i) Costa G Alalaid) g 4Y) add ad

OO A DU selia) 5 4G gl b 63 g Aue ] 51 Aeadl)

bty sallg (B Lealli Sy pliny yrawnd 8ol Y ) LSV,

method(m11, axday &5 aus) + ) sm apedail didaie Jausl Lt a5 3l yall i) Ja i Al e datl) Alla 8
gaall lma e 22 €Y (S 55 a5 Cua anaall Caiall 2 (z,0) dua)

o el & Y1) il s €07 g ans) ¢ s el didai ey i) a8 anyr (el apedatl Alls

513 nanas (B LIE 5 aundaill aiBa sai ) Led om g 2m0 aal) Cainally (paalls g 31 038 e o (iU s

DAl b el ;

Ao glia 5 sl 5 dranailly 5 Alpaall Aeddy Slaia ) ae Jua¥l e sati ) it ) A1) ) Cany illall
ey Giilaalln),

method(m12,'

1- BELPSOWITN) PR IR W EE U pARN

2- b (358 S 5 5 (liall (i ol sila - dosl el JOA dalall caen 13) Aaall adass (330 ¢) ja)
Ol laa J3a 4, ),

3- LA Guoe) Sl s s sl e 88N DA Jalas dsa s Alls G abas oo ¢ ),

4- Y eI al g sl g (e el (ilaal) A glia 8 aliall Cilane aladind (Say:

Y e b el AT Y v e /) Janan () sl ad) dna aadiiy 5 315Y) A g dim je Lo g A (LIS -
£) Basl 5 Axda ()28 /Y ¢ o /1 €Y (e Jaray Vo Lild) e 5 6 AY) 58N (a5 el Jualiy il ye ¥
Yo) e dealiy (o V) cpindn e ol (a8 10 s AV 5 ) G el
O/ ela Al Yoo/ () guSal ja s v o paS 4 o bl de padiiy Ay jall Al sal) ELES 5 Als ) -,
Foma) /Y4 ol g8 il aa) oo YauY o) Jaray @l 2 ) ) padion (Gale-dina-liladai - Jaad) b jena (iilda 2
Gn e s a Al 5 e Adeall ) S (S s el L badl) (S (i O e ele Y/ (lad
ilall e el ane dlla 8 el 5 35V 3Gl e e
e jilE Jamay ol a1l gl (L) 3sa g 8 Al Rdoay A il (5 55 pemall (EELEATL Be g s ABaal) CuilS 1Y) Ll
Q\aé/;u)ﬂruds&ﬁlsj(,u.b‘q;mmn+J4L:;,s‘;|ul.u(,;5Y+_ ‘

B O OS5 N Ge all V-0 s e am W) 6558 Y s ARall (5 ) Cilapalls A slaall didee Bay () g

5onelall e sy A ) saill it amy SU lual, .
method(m13,' )

1- o gl ey A Ll dBsee At 48 e

2- Sl Aalall e 13y 53 J8 adans 310

3. s - Jal e 5l A laal) (ia ST A A e

4- 580 i 5 sl e BN DA (ks B0
LY Ly o g 0 il (51 L6 ot Jm el s Tl 55 53 0 (3ihanll),
video(v1,['14.mpg']).

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

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

video(v4,[]).

video(v6,['24.mpg']). %video(v6,['0.mpg','24.mpg']).
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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(t1,[]).

text(t2,[]).

text(t3,[]).

text(t4,[]).
text(t5,['Book4#w13.htm','Book5#A13.htm','Book9#S9.htm']).
text(to,[]).

text(t7,[]).

text(t8,[]).

text(t9,[]).

text(t10,['Book3#Q6', 'Book4#W16', 'Book5#A17', 'Book9#S12','Book11#T3']).
text(t11,[]).

text(t12,['Book5#A18', 'Book9#S13', 'Book10#video3']).
text(t13,[]).

File name: Knowledge.pl

knowledge(  '\"A_ll 4y guid\" !

o0 2y © eal)

Al QO guia (83 508 AT 3 ga g ; Alandl o) jaY A 30U Lo il |

Lasvily 5 )l e\dﬁu\:@hﬂ\ ¢l al @\}q_

SN 51 el (5l alasiud die 2LV 334 ) 5 ol dalee 3ol Baly ;2L e ddaall o) ja) Ll

da Y s Al e dlead) ol yal ks,

il 51 yarlly (55l sla 555 (o oSl 4y il el oy g (R Aial) : Aleal 51 yal At

saal g 1 Agall ) jal &l e dac

Y - ddeadl ol

Gel 53l 08 ¢ uleal) Cagias

s Y AR dgleal),

sty slsa/ ol s il dplend) o) jal 2o se

A Y AaL) Adeal) g Aalaall o) jal) 2o ga g p U 8 G
eﬁ/d‘ﬁ/d“k‘;oZ(O‘ﬁ/eﬁ)d‘bw“;\ﬁ“)ﬁ.

da e Y LS 5 dandioal) 5ol |

asall Ok s sall JA Lleall o) jal iy

o pasia 20333 2 ) el qe J5 Gl s 5l 5 il aladi) Alls i : Lleal) 6 ja) 8 Leddiual) 45, )
Llee 8 4e 56US Biny Loy o gusial) e Al o) 31 ) o sllaal) o susiall e 5300 31 o) a1 Ji3 o5 4 il
AV DA e A gl 5y lll ) ot s g o)

s sl bl Axl - o sllaall Ay il (o gasie a3 g8 - ol el ; Aglaad) o)l 8 Aeadil) 31aY)
Ja Gl s,

|).

knowledge(  '\'g!ooU L ¥l s\

Aol Y i ; Alaall sl

Lyl G guiia 5 S DGR 25a g ade  Aglaall o) ja Y A O o g a0,
&ﬂ\;wgsﬁa&ﬁs\aﬁj;M\;\ﬁ\@\f_

LV Bl s 2 e dileall o jal il

da Y s Al e dlead) o) yal Ll
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Caiall geil 4aidle Laliiia Clilise e del )30 (Abal ) @ dleall o) jal el

8aal 5 : dgasll ¢l ol &l e dae

Y - dleall Julica

Aol 30 08 ¢ dled) it

g 5 e sl 130 A gl 1 AL Alend)

)@u/ﬁ\ﬁéj@&j\;\ﬁ\d&y_

5 580a ¢ 4B Alaal) g laal) £ ja) 20 ga G a3 1)
eﬁ/d\.ﬁé/dh\so:(Q\ﬁ/eﬁ)&bw\;\ﬁ\'&)ﬁé_

e i an€ o s g Aadin) sald),

el 55 Jlsha s asall JOA dlaall o) pal i

el Caiall (5 pumdl) gail) dagula 23506 A gluiia Clilisa ) ()Y anili 1 dleal) o)yl b dadiiosal) 43, 5Lal)
A el

5 x 5 da sadaall 3 5 530l & pasll 5 il 5

4 x4 Al s buslla ;
Al Ky e uld ¢ (2 YV ) LB dligh e jia Ve 50 Gulieday p8 anl s Adeall o) ja) 8 Aeadiall 1Y)
Cldll 2233 ) aa o)y L),

knowledge( '\l (5 )l A<l ALE\" !

Loanlly (ol 4S8 4Ll : dplend) o,

il LY v all sl jasY dilall cilalia¥ sle) e : dleal) 1 5aY Za 3O da g a0,
J;ﬁ‘ﬂ:w\;\ﬁ\@'\y_

ol 3B Y] e Jgeanll : V) e dleadl o) jal il

das Y s Al e dleadl o) yal iy

S Al Calia) s 5 (i n) © Aglanl) ¢l ol aa)
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4.3. Inference layer
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,[] )&
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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)

L

4.4. Task layer

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)
}.
pc_task transfer :: {
obtain_plantation_status :-
input :: display,
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, , , )),
plantation :: set(current_date([D,M,Y])),
pc_task transfer :: obtain plantation_status,
suggestion_model :: conclude all,
assignment _model :: conclude_all,
:result,
(output :: get(operList([]))->
(krol_msgs :: show('Sllee 22 00 ¥' []),
krol msgs :: tkwait)

(output :: display,:setvalue,output :: tkwait)
)&
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super(pc_task)
}.
File Name: pl_main.pl
:-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('SKROL/lib/frame").
:- ensure_loaded('$SKROL/lib/HList").
:- ensure_loaded('$SKROL/lib/labelframe").
:- ensure_loaded('$SKROL/lib/messages').
:- ensure_loaded('SKROL/lib/msgs").
:- ensure_loaded('$KROL/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 :-

tel :: init,

krol init :: init,

listbox_button :: set(back(0)),

entry_buttons :: set(back(0)),

utility :: restart,

krol init :: init,

pc_task user :: start.

4.5. User Interface

File name: dialog.pl
dialogue(input).
:- ensure_loaded('$KROL/lib/buttonbox').
:- ensure_loaded('$SKROL/lib/labelframe").
framel :: {
belong_to(input) &
pack(['-side top -expand true -fill both']) &
widget(framel, ['-labelside',right], []) &
super(labelframe)
}.
:- ensure_loaded('$KROL/lib/combobox').
'plantation-type' :: {
belong to(framel) &
widget(typeplantation, ['-label','cliwdl ¢ 5¢,'-1abelside’,right,'-editable', false, -
dropdown',true], ['label.width',10,'entry.width',45,"-anchor’,e,"-value',command]) &
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content(["\'oliwal) e \'"Euaa (i LU\ &
pack(['-anchor w']) &
super(combobox)
}.
:- ensure_loaded('$KROL/lib/combobox').
'plantation-appearance’' :: {
belong to(framel) &
widget(appearanceplantation, ['-label','s JaUall' -labelside',right,"-editable', false, -
dropdown',true], ['label.width',10,'entry.width',45,"-anchor’,e,'-value',command]) &
content(['\' Aalal A 5 ele 2 ga ¢\l (g 1) alafTal\e"A Il o guiie (3 S DA 25a
Siall s o il Als ya b laBIN M\ Ciiall o) o\ Ll il 23\ L gell sall i 5 il 5\ &
pack(['-anchor w']) &
super(combobox)}.
buttonbox_input :: {
belong_to(input) &
widget(buttonbox_input, ['-orient', horizontal], []) &
pack(['-side bottom -fill both']) &
button(ok, ['-text','Ok','-command','buttonbox_input ::action(1)',
"-underline 0', '-width 10'],'<Control-0>") &
default(ok) &
action(1) :-
'plantation-type'::fetch(A),plantation::set(type(A)),
'plantation-appearance'::fetch(B),plantation::set(appearance(B)),
input :: destroy &
super(buttonbox)}.
input :: {
window _title('Input screen') &
widget(input, []) &
position(10, 10) &
size(300, 125) &
components([buttonbox input,framel,'plantation-type','plantation-appearance']) &
super(dialog)}.

File name: output.pl
opername :: {

belong to(output) &

default var(opernameV)&

widget(opername, [-label',' & Ul del )3l Lleall '—state’,disabled, -labelside’,
right],['label.width', 25,'entry.width', 65])&

super(labelentry)}.

ftype :: {

belong_to(output) &

default var(ftypeV)&

widget(ftype, ['-label',’ ol ¢ 3" -state',disabled,-labelside’,
right],['label.width', 25,'entry.width', 65])&

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

super(labelentry)}.
impor :: {

belong to(output) &
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default var(imporV)&
widget(impor, [-label',’ Lleall paal' "state',disabled, -labelside’,
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 okl -state',disabled,'-1abelside’,
right],['label.width', 25,'entry.width', 65])&
pack(['-padx 5 -pady 5']) &
super(labelentry)}.
method :: {
belong to(output) &
widget(method, ['-text',’ Gubaill 48 L' "padx’,5,'-pady’,5,'-anchor’ ¢], ['-
justify',right]) &
pack(['-padx 5 -pady 5']) &
super(label)}.
mtxt :: {
belong to(output) &
widget(mtxt, ['-height', 150, '-width', 550], []) &
super(textwindow)}.
buttonbox_output :: {
belong to(output) &
widget(buttonbox output, ['-orient', horizontal], []) &
pack(['-side bottom -fill both']) &
button(occur, ['-text','<'-command','buttonbox_output ::action(occur)',
"-underline 0', '-width 10'],'<Control-c>') &
button(vedio, [-text',' »xé il '-command','buttonbox_output ::action(vedio)',
"-underline 0', '-width 10'],'<Control-c>') &
button(text, ['-text',4as » u=¥,'-command','buttonbox_output ::action(text)',
"-underline 0', '-width 10'],'<Control-c>') &
button(know, ['-text',"leall o3gs Laldll 48 j2all' '-command', buttonbox_output
::action(know)',
'-underline 0', '-width 20'],'<Control-c>') &
button(next, ['-text',4tl) Adaall' '-command', buttonbox_output ::action(next)',
"-underline 0', '-width 15'],'<Control-c>') &
button(exit, ['-text','z s> ','-command','buttonbox_output ::action(exit)’,
"-underline 0', '-width 10'],'<Control-0>") &
default(exit) &
action(exit) :-
output :: destroy &
action(next):-
output :: get(operList([ Name|SubList])),
(SubList = [] -> krol_msgs :: show ("4l adec 32 &2 ¥' []);
(output :: set(operList(SubList)),:setvalue))&

action(know):-
output :: get(name(Name)),
:knowledge(Name,Know),

krol msgs :: show(Know, [])&
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action(text):-
output :: get(name(Name)),
Name :: get(text(T)),
:text(T, Text),
(Text =[] -> krol msgs :: show("adeal) o3¢l asi yo i 22 03 ', []) ;
:mplay htm(Text))&
action(vedio):-
output :: get(name(Name)),
Name :: get(video(V)),
:video(V,Vedio),
(Vedio = [] -> krol_msgs :: show("4uleall s3¢s Jasi 0 s38 32 53 ¥' []) ;
(:([Ved| ] = Vedio) ,;mplay mm(Ved)))&
action(occur):-
output :: get(name(Name)),
Name :: set(occurrence('\"\eles &3\")),
suggestion_model :: conclude all,
assignment_model :: conclude_all,
:result&
super(buttonbox)
}.
output :: {
attributes([operList("),name(")]) &
window _title('Output Sceen') &
widget(output, []) &
position(0, 0) &
size(600, 300) &
components([buttonbox_output,opername,ftype,impor,mater,method,mtxt])&
super(dialog)
}.
result:-
findall(X, (oper :: sub(X), X :: get(status(suggested))),SubList),
output :: set(operList(SubList)).
setvalue:-
output :: get(operList([Name| SubList])),
output :: set(name(Name)),
plantation :: get(type(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).
mplay htm([]).
mplay htm([File|Tail]):-
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environ('KROL', KROL),

format_to chars('~w/bin/IEXPLORE.EXE ~w/multimedia/~w', [KROL, KROL,
File], CS),

name(C, CS),

exec(C, [null,null,null], ),

mplay htm(Tail).

4.6. Test Cases

Case 1

Input
Session date: 1/8/2000
Plantation: type =

plantation : appearance =

. occurrence =

. occurrence =

Output
Output Sceen 10| x|
|'~L_ A A gt ot il sl adand
[ 2= o dar bl g
N Labanll sl
IaJLu P ol akal

el i

Bl g1y A e dinad] G guisad] e BB 612 B A ) e geie i3s3 e el po B el plag 3l g Sl gl plasnl dls G &
A A o g gl B el il sl e A g bl ddes | & AL Belid ghng Ly v guil] o

o | i o ko ol dualsh] 38 yodl 40| dadar Cax

&

) aleadl " e ozl die
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DOutput Sceen

I'E L Al alisan dol 3 o Ll Lt Lulandl

I'r_\_jh (il dalif

|5-.~J|-.==.~='

I DO i g o s B i - Ly ylEl] Sist 9

ceadaill iy o

-|o| x|
il £ o
Ll Dl
Lasdiaall i sl

b ae dall o ¥ 2T gl s g p ¥ s A g BN s alai] 8B dse s o bl g e ginll Gilalad] | B La g pl] AL ek 4
5B o i dslg e & guae Bila Siliial g g pS Mg Al 8 e o ¥ BBLuan | e alosl 88 dmlg cia o0 dlasd] g g b alss]

T el g g pm Te oo dlats ol 90
calaibl Aol b i ¢ Aol bahs daab i %Lu;!.l;l_,:_.l@inm..&lalz"m_

+]

B PRVEIE] kg pat ) gy dnalsh] 3 ol Al ddad ra
Case 2
Input

Session date: / /12000

Plantation: type =

plantation : appearance =
: occurrence = lae o3
: occurrence = glae a3
: occurrence = lelee a3
: occurrence = Lglee a3
: occurrence = 22 lelae oy
: occurrence = lelee o3
: occurrence = a3 lelae o ol
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_iojx
|'5-'=|.1.'>"| s s ot il Ly 1 nll

[ 2= s it Gl £ i

Ié"'-’l"“'“‘I Lulandl duasl

Jista 225 Lasiiuadi 3okl
bl i

EBW ERERS P (L W R

dol s s bl bl ns s Mg AR

B 0 o

. B0 gas

ioaall das Giall el 3 el b g puin g

a3 UV s sl Lot e gy oL e Al B

+

aa 2o el il i i bl g dualal] 3 sl ERTEIERPRY

Output Sceen 10| x|

I-.;:u.:.u ac) ot Sl sy 1 anll

I'r_\_;.h Lz Salif el o

|5-.*_J|—.==.~‘| bl dni

|1;-'|:| diclyy Ayl el dos Ll i akadl

el i oo
5 Al o 52asll dalng Al cal 3 pon Braddl i b 5 gl alsal i gl Skt [a%a a8 9edl o A AR s g -
4
i ph A s g ddaol] olgy dualal] 36 o) il ddadd]
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Output Sceen =101 x|
febgre gosiyy e
- el
I-i._a_,l._z;‘l Ll Dl
IEJLu =AY Lasiuall 3 aladl

dredaall L
ol s Lnge Gle il g8
ko 24 oo fiapaa ) g
i = o sl 32 g fipadf
sl 24 g fiyeif A
R g 12 e flpadaf 3.
4
B e il sy et Gakool] gy Arall] 3 yed ALl ddadd]
Case 3
Input

Session date: 22/10/2000
Plantation: type =
plantation : appearance =

: occurrence = Llac s
: occurrence = Lelee a3

Output
Output Sceen =101x]
[aensipe @ omangy el
[Fes1m s dutir sl gl
|5-.~J|-.==.~=' TR
|5-'*-'-"|'J|-'é-"""|’ LT - T E P T ARl e
draalaill day oo
il s g plo il 50
RIS 24 pafipmaf @
e = e el 32 pm iy
asl 24 g fiyedf A
Ry g 12 pglamdf @, hd
4 I -
s 26 i o 0y il g el ol Al ik -
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Case 4

Input
Session date: 22/1/2000
Plantation: type =

plantation : appearance =

o yiall oell gl (3ilaa b iliall 4s dlia: occurrence = lelas o
: occurrence = Lgleae 2 Al

Output
_Iojx
I'a)nankl Rl FElas A g el ot el Gl Ly 1 el
[t Bl R
I'i'” =l Aulanll daal
Iam. gy Lasiciouall & aall
el i
- e g1 ppiogd 1 gl B s =
2- S Anlab] s (3] et B |t e
3- e el o Bl G LG phe gl i e
4- gl A g ghe ol U5 s e
Elisl] Ly 22 g Sl sl of M lali) gn o iebls i bl 5 g6 ] ghlasd]
1 | I F
i gl S pai 3uoh| 0liga dralsl] 88 ] ALl ddarl] | z_g_)a
Case 5
Input
Session date: 22/12/2000

Plantation: type =

plantation : appearance =

s occurrence = & lelae oy Al
o yaiall ) gall (Bilas & iiliall 4a dlia: occurrence = lae o3

o yaiall 2l sall (Bilas 8 3 32)): occurrence = lelas oS
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Output

Output Sceen -0 =|
I'a_).mm gl ploti ol o Ll Lt Lulandl
|'|'.1'3~*.J'| ley bl o
J4: =1 ol
Iam gy Lol alal
ceadaill iy o
:@%ﬁﬂlgd@l&um:‘ -
1- ol ) 5 Bl 0l g Calile gl B
2- £ Ry 3LsL) ¢ aat A1)
3- s gin dn 3 8 il A8 sk
4- il il Salad] -l 813
5- PO (30 Bl U g g W s el bl A . . =
4 | I L3
Jov PErEIT) sy et dcbosd] g dual <] & pedd] AL dbaal| ;’:;!P
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5. Diagnosis subsystem

5.1Relations between expressions

Notes:
The following rules are added to the confirm_disorders relation in the implemntation instead of
the verify disorder relations in the design
e Rules for armillaria_root rot and sooty mold in "Disorder & Observation & Variety
VERIFY Disorder”.
e Rules for fruit_crackin, fruit creasing, sooty mold, gummosis, and psorosis Disorder & Plant
& Observation & Variety VERIFY Disorder”.
e Rules for ganoderma_rot in “Disorder & Plant & Observation VERIFY Disorder”.

File name: Diag_rules.pl
:- use_module(library(lists), [memberchk/2]).
:- ensure_loaded('$SKROL/lib/rule_exp').
caused by disoders :: {
rl([suspected(gummosis)in disorder,suspected(citrus_nematude)in disorder,suspected(nitrogen def)in
disorder,suspected(potassium_def)in disorder,suspected(magnesium_def)in
disorder,suspected(manganese def)in disorder,suspected(iron_def)in
disorder,suspected(calcium_def)in disorder,suspected(zinc_def)in disorder,suspected(salt_injury)in
disorder]) if
1 color(yellow) in leaves &
r2([suspected(citrus_white fly)in disorder,suspected(aphids)in disorder,suspected(mealy bug)in
disorder]) if
1 color(black) in leaves &
r3([suspected(phosphorus_def)in disorder,suspected(salt injury)in disorder]) if
1 _color(purple) in leaves &
r4([suspected(psorosis)in disorder,suspected(aphids)in disorder]) if
1 _color(green) in leaves &
r5([suspected(rust_mite)in disorder]) if
1 _color(brown) in leaves &
r6([suspected(phosphorus_def)in disorder]) if
1 color(dark_green) in leaves &
r7([suspected(potassium_def)in disorder]) if
1 color(bronze) in leaves &
r8([suspected(iron_def)in disorder]) if
1 color(green_network) in leaves &
r9([suspected(gummosis)in disorder]) if
1 color(light green) in leaves &
r10([suspected(leafminer)in disorder]) if
| shape(zigzag tunnels) in leaves &
rl1([suspected(scales)in disorder,suspected(leafminer)in disorder,suspected(rust mite)in
disorder,suspected(brown_mite)in disorder,suspected(flat_mite)in
disorder,suspected(manganese def)in disorder]) if
existence(yes) in leaf spots &
r12([suspected(calcium_def)in disorder]) if
1 shape(cup_shape) in leaves &
r13([suspected(aphids)in disorder]) if
1 shape(curled) in leaves &
rl4([suspected(citrus_white fly)in disorder,suspected(aphids)in disorder,suspected(mealy bug)in
disorder]) if
1 shape(honey dew) in leaves &
r15([suspected(bud_mite)in disorder]) if
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u_color(brown) in buds,

( value(lime) in variety

; value(navel) in variety

), ! &
r16([suspected(wilt_root rot)in disorder]) if

1_color(yellow) in leaves,

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety

), 1 &
r17([suspected(anthracnose)in disorder,suspected(alternaria_leaves spot)in
disorder,suspected(gum_spots)in disorder]) if

existence(yes) in leaf spots,

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety

), 1 &
r18([suspected(armillaria_root rot)in disorder]) if

r_status('fungal growth') in roots,

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety

), 1 &
r19([suspected(zinc_def)in disorder]) if

age(_11364) in plant, :(_11364>=5),

t_shape(dwarfing) in trunk &
r20([suspected(lichens)in disorder]) if

age(_12012) in plant, :(_12012>=5),

t_shape('lichen growths') in trunk &
r21([suspected(lichens)in disorder]) if

age(_12660) in plant, :(_12660>=5),

b_color('spotted yellowish') in branches &
r22([suspected(gummosis)in disorder]) if

age(_13308) in plant, :(_13308>=5),

t_shape('gum spots') in trunk &
r23([suspected(stubborn)in disorder]) if

( season(autumn) in plant

; season(winter) in plant

)5 !9

( f color(normal) in fruits

; f color('green styler end') in fruits

), ! &
r24([suspected(citrus_flower moth)in disorder]) if

season(spring) in plant,

age(_15153) in plant, :(_15153>=5),

f 1 shape(aggregated) in flowers &
r25([suspected(citrus_flower moth)in disorder]) if

season(spring) in plant,

age(_15977) inplant, :(_15977>=5),

1 color(geen_to_red) in leaves &
r26([suspected(rose_scarab)in disorder,suspected(citrus_flower moth)in disorder]) if

season(spring) in plant,

age(_16852) in plant, :(_16852>=5),

f 1 shape(eaten) in flowers &
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r27([suspected(potassium_def)in disorder,suspected(salt_injury)in disorder]) if

( season(autumn) in plant
; season(winter) in plant
!
age(_17967) in plant, :(_17967>=5),
f shape(small) in fruits &
r28([suspected(phosphorus_def)in disorder]) if
( season(autumn) in plant
; season(winter) in plant
)L
age(_19031) in plant, :(_19031>=5),
f r status(‘rough and thickened') in fruits &
r29([suspected(ganoderma_rot)in disorder]) if
age(_19705) in plant, :(_19705>=5),
t_shape('fungal growths') in trunk,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), 1 &
r30([suspected(psorosis)in disorder]) if
age(_20931) in plant, :(_20931>=5),
t_shape('bark scaling') in trunk,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety

), 1 &
r31([suspected(sooty mold)in disorder]) if
( season(autumn) in plant
; season(winter) in plant
) L
1 color(black) in leaves,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), ! &
r32([suspected(sooty mold)in disorder]) if
( season(autumn) in plant
; season(winter) in plant
)5 !9
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), !

b_color(black) in branches &
r33([suspected(sooty mold)in disorder]) if
( season(autumn) in plant

season(winter) in plant

) Ly

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety
), !

f color(black) in fruits &
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r34([suspected(brown_mite)in disorder,suspected(green_stink bug)in
disorder,suspected(impieetratura)in disorder,suspected(mediterranean_fruit fly)in
disorder,suspected(sun_burn)in disorder]) if

( season(autumn) in plant

; season(winter) in plant

)7 !a

existence(yes) in fruit_spots,

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety

), ! &
r35([suspected(fruit_creasing)in disorder]) if

( season(autumn) in plant

; season(winter) in plant

)5 !9

age(_28213) in plant, :(_28213>=5),
f r_status(creasing) in fruits,

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety

), ! &
r36([suspected(fruit cracking)in disorder]) if
( season(autumn) in plant

; season(winter) in plant
!
age(_29855) in plant, :(_29855>=5),
f shape(cracks) in fruits,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety

), ! &
r37([suspected(alternaria_rot)in disorder]) if

( season(autumn) in plant

; season(winter) in plant

L,
value(navel) in variety,
f color('yellow styler end') in fruits &
super(rules)

}.

confirm_disorders :: {
rl1([confirmed(stubborn)in disorder]) if
suspected(stubborn) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
f color('green styler end') in fruits &
r2([confirmed(citrus_flower moth)in disorder]) if
suspected(citrus_flower moth) in disorder,
season(spring) in plant,
1 color(geen to red) in leaves &
r3([confirmed(citrus_flower moth)in disorder]) if
suspected(citrus_flower moth) in disorder,
season(spring) in plant,
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( f 1 shape(aggregated) in flowers
; f 1 shape(eaten) in flowers
), 1 &
r4([confirmed(rose_scarab)in disorder]) if
suspected(rose scarab) in disorder,
season(spring) in plant,
f 1 shape(eaten) in flowers &
r5([confirmed(phosphorus_def)in disorder]) if
suspected(phosphorus_def) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
f r status(‘rough and thickened') in fruits &
r6([confirmed(potassium_def)in disorder]) if
suspected(potassium_def) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
f shape(small) in fruits,
( f r_status(creasing) in fruits
; f r_status(thin) in fruits
), ! &
r7([confirmed(salt_injury)in disorder]) if
suspected(salt_injury) in disorder,
( season(autumn) in plant
; season(winter) in plant
) L
f shape(small) in fruits &
r8([confirmed(gummosis)in disorder]) if
suspected(gummosis) in disorder,
age(_39646) in plant, :(_39646>=5),
t_shape('gum spots') in trunk,
( t_position('basal part') in trunk
; t_position('feeder roots') in trunk
), ! &
r9([confirmed(gummosis)in disorder]) if
suspected(gummosis) in disorder,
age(_40886) in plant, :(_40886>=5),
( 1 color(light green) in leaves
; 1 color(yellow) in leaves
!
1 ¢ position('main veins') in leaves &
r10([confirmed(lichens)in disorder]) if
suspected(lichens) in disorder,
age(_42102) in plant, :(_42102>=5),
t_shape('lichen growths') in trunk &
rl1([confirmed(lichens)in disorder]) if
suspected(lichens) in disorder,
age(_42946) in plant,
:((42946>=5),
b_color('spotted yellowish') in branches,
b status('gray fellvet') in branches &
r12([confirmed(mediterranean_fruit fly)in disorder]) if
suspected(mediterranean_fruit fly) in disorder,
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( season(autumn) in plant

season(winter) in plant
)’ !3
existence(yes) in fruit_spots,
( f s color(red) in fruit spots
)

f s color(yellow) in fruit_spots

-

!
s_position(‘any position') in fruit_spots,
( value(navel) in variety
value(succar) in variety

; value(valencia) in variety

), | &
r13([confirmed(green_stink bug)in disorder]) if

suspected(green_stink bug) in disorder,

( season(autumn) in plant
season(winter) in plant

f

b
b
b

) L
existence(yes) in fruit_spots,
f s color(yellow) in fruit spots,
f s position(scattered) in fruit spots,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), ! &
rl14([confirmed(impieetratura)in disorder]) if
suspected(impieetratura) in disorder,
( season(autumn) in plant
; season(winter) in plant
)7 !a
existence(yes) in fruit_spots,
f s color(green) in fruit_spots,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), ! &
r15([confirmed(salt_injury)in disorder]) if
suspected(salt_injury) in disorder,
1 color(purple) in leaves &
r16([confirmed(rust mite)in disorder]) if
suspected(rust_mite) in disorder,
existence(yes) in leaf spots,
( 1 s color(brown) in leaf spots
; 1 s color(rust) in leaf spots
)’ !3
1 s position(scattered) in leaf spots &
r17([confirmed(rust _mite)in disorder]) if
suspected(rust_mite) in disorder,
1 color(brown) in leaves,
( tw_color(brown) in twigs
; tw_color(rust) in twigs
), ! &
r18([confirmed(rust mite)in disorder]) if
suspected(rust_mite) in disorder,
( tw_color(brown) in twigs
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; tw_color(rust) in twigs
!
existence(yes) in leaf spots &
r19([confirmed(brown_mite)in disorder]) if
suspected(brown_mite) in disorder,
existence(yes) in fruit_spots,
f s color(brown) in fruit_spots,

f s position('stiller and stem ends') in fruit_spots &

r20([confirmed(brown_mite)in disorder]) if
suspected(brown_mite) in disorder,
existence(yes) in leaf spots,
1 s color(dusty) in leaf spots,

1 s_position(‘midrib upper surface') in leaf spots &

r21([confirmed(flat_mite)in disorder]) if
suspected(flat_mite) in disorder,
( 1 s_color(brown) in leaf spots
; 1 s_color(silver) in leaf spots

|
5 *

1 s_shap(sunken) in leaf spots,

1 s position('between veins of lower surface') in leaf spots &

r22([confirmed(citrus_nematude)in disorder]) if
suspected(citrus nematude) in disorder,
1 _color(yellow) in leaves,
1 c_position(entire_leaf) in leaves,
b status('die back') in branches,
b_type(flushes) in branches &
r23([confirmed(leafminer)in disorder]) if
suspected(leafminer) in disorder,
existence(yes) in leaf spots,
1 s color(silver) in leaf spots &
r24([confirmed(leafminer)in disorder]) if
suspected(leafminer) in disorder,
1 shape(zigzag_tunnels) in leaves &

r25([confirmed(aphids)in disorder]) if
suspected(aphids) in disorder,
( 1 shape(curled) in leaves
; 1 shape(honey dew) in leaves
!
1 status(insect_persent) in leaves,
1 type(new_leaves) in leaves &

r26([confirmed(aphids)in disorder]) if
suspected(aphids) in disorder,
| status(insect persent) in leaves,
1 type(new_leaves) in leaves,
( 1 color(black) in leaves
; 1 color(green) in leaves
), | &

r27([confirmed(citrus_white fly)in disorder]) if
suspected(citrus_ white fly) in disorder,
1 color(black) in leaves,
1 status(insect_persent) in leaves &
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r28([confirmed(citrus_white fly)in disorder]) if
suspected(citrus_white fly) in disorder,
1 shape(honey dew) in leaves,
| status(insect persent) in leaves &
r29([confirmed(citrus_white fly)in disorder]) if
suspected(citrus_white fly) in disorder,
1 color(black) in leaves,
1 shape(honey dew) in leaves,
1 ¢ position('upper surface') in leaves &
r30([confirmed(scales)in disorder]) if
suspected(scales) in disorder,
existence(yes) in leaf spots,
( 1 s color(black) in leaf spots
1 s color(yellow) in leaf spots
!

5 *

!
status(insect_persent) in leaves &
r31([confirmed(mealy bug)in disorder]) if

suspected(mealy bug) in disorder,

1 color(black) in leaves,

1 status(insect persent) in leaves,

1 type(old_leaves) in leaves,

b_status('insect present') in branches &
r32([confirmed(mealy bug)in disorder]) if

suspected(mealy bug) in disorder,

| status(insect persent) in leaves,

1 type(old_leaves) in leaves,

b_status(‘insect present') in branches,

1 shape(honey dew) in leaves &
r33([confirmed(mealy bug)in disorder]) if

suspected(mealy bug) in disorder,

1 color(black) in leaves,

1 shape(honey dew) in leaves &
r34([confirmed(iron_def)in disorder]) if

suspected(iron_def) in disorder,

( 1 color(green network) in leaves
1 color(yellow) in leaves

5 *

)
(
3
1

|

5 *

), !
( 1 c_position(entire leaf) in leaves
; 1 c position(veins) in leaves
), !
1 type(new_leaves) in leaves &
r35([confirmed(manganese def)in disorder]) if
suspected(manganese def) in disorder,
1 color(yellow) in leaves,
1 c_position('between veins') in leaves,
1 type(new leaves) in leaves &
r36([confirmed(manganese def)in disorder]) if
suspected(manganese def) in disorder,
existence(yes) in leaf spots,
1 s_position('between veins') in leaf spots &
r37([confirmed(nitrogen def)in disorder]) if

2
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suspected(nitrogen_def) in disorder,
1_color(yellow) in leaves,
( 1 ¢ position(entire_leaf) in leaves
; 1 c_position(veins) in leaves
!
1 type(old_leaves) in leaves &
r38([confirmed(potassium_def)in disorder]) if
suspected(potassium_def) in disorder,
( 1_color(bronze) in leaves
1 color(yellow) in leaves

-

1 c position('leaf margin') in leaves
1 ¢ position('leaf tip') in leaves

O U 2V

!
1 type(old leaves) in leaves &
r39([confirmed(zinc_def)in disorder]) if
suspected(zinc_def) in disorder,
1 color(yellow) in leaves,
1 ¢ position('between veins') in leaves,
1 type(new_leaves) in leaves,
b_status(stunted) in branches,
1 shape(unsimilar blade halves) in leaves &
r40([confirmed(alternaria_leaves_spot)in disorder,confirmed(zinc_def)in disorder]) if
( suspected(alternaria_leaves_spot) in disorder
; suspected(zinc _def) in disorder
!
t_shape(dwarfing) in trunk,
b_status(stunted) in branches,
1 shape(unsimilar_blade halves) in leaves &
r41([confirmed(alternaria_leaves_spot)in disorder,confirmed(phosphorus_def)in disorder]) if
( suspected(alternaria_leaves_spot) in disorder
; suspected(phosphorus_def) in disorder
!
suspected(phosphorus_def) in disorder,
( 1 color(dark green) in leaves
1_color(purple) in leaves

)9 !a

( 1 c_position('leaf tip") in leaves

; 1 c position('lower surface') in leaves
; 1 ¢ position(‘outer edge') in leaves

): !,

( 1 type(new_leaves) in leaves

; 1 type(old leaves) in leaves

), 1 &

r42([confirmed(calcium_def)in disorder]) if
suspected(calcium_def) in disorder,
1 color(yellow) in leaves,
( 1 c_position('leaf margin') in leaves
; 1 c position(veins) in leaves
)7 !a
1 type(new_leaves) in leaves &
r43([confirmed(calcium_def)in disorder]) if
suspected(calcium_def) in disorder,
( 1 ¢ position('leaf margin') in leaves
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; 1 c_position(veins) in leaves
!
1 type(new_leaves) in leaves,
1 shape(cup_shape) in leaves &
r44([confirmed(magnesium_def)in disorder]) if
suspected(magnesium_def) in disorder,
1 color(yellow) in leaves,
( 1 c position('between veins') in leaves
; 1 ¢ position(inverted_v) in leaves
; 1 ¢ position('leaf base') in leaves
; 1 ¢ position(‘outer edge') in leaves
!
1 type(old_leaves) in leaves &
r45([confirmed(bud_mite)in disorder]) if
suspected(bud mite) in disorder,
( value(lime) in variety
; value(navel) in variety
!
u_color(brown) in buds,
u_status(abnormal) in buds &
r46([confirmed(bud_mite)in disorder]) if
suspected(bud mite) in disorder,
( value(lime) in variety
; value(navel) in variety
!
u_color(brown) in buds,
( u_shape(deformed) in buds
; u_shape(rosette) in buds
), 1 &
r47([confirmed(rust_mite)in disorder]) if
suspected(rust_mite) in disorder,
value(lime) in variety,
existence(yes) in fruit_spots,
f s color(sliver) in fruit_spots,
f s shape(coarse) in fruit_spots &
r48([confirmed(rust_mite)in disorder]) if
suspected(rust_mite) in disorder,
value(lime) in variety,
1 color(brown) in leaves,
f shape(coarse) in fruits &
r49([confirmed(alternaria_rot)in disorder]) if
suspected(alternaria_rot) in disorder,
value(navel) in variety,
f color('yellow styler end') in fruits &
r50([confirmed(sun_burn)in disorder]) if
suspected(sun_burn) in disorder,
existence(yes) in fruit_spots,
f s _color(brown) in fruit_spots,
f s position('fruits facing the sun') in fruit_spots,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), 1 &
r51([confirmed(wilt_root rot)in disorder]) if
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suspected(wilt_root_rot) in disorder,
1_color(yellow) in leaves,
1 status(wilted) in leaves,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), 1 &
r52([confirmed(alternaria leaves_spot)in disorder]) if
suspected(alternaria_leaves_spot) in disorder,
existence(yes) in leaf spots,
1 s color(yellow) in leaf spots,

( 1 s position('lower surface') in leaf spots
; 1 s position(scattered) in leaf spots

; 1 s _position(‘upper surface') in leaf spots
)5 !9

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety

), 1 &

r53([confirmed(anthracnose)in disorder]) if
suspected(anthracnose) in disorder,
existence(yes) in leaf spots,
1 s color(yellow) in leaf spots,
( 1 s position('lower surface') in leaf spots
; 1 s position(scattered) in leaf spots

1 s position(‘'upper surface') in leaf spots

)9 !a

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety
), ! &

r54([confirmed(gum_spots)in disorder]) if
suspected(gum_spots) in disorder,
existence(yes) in leaf spots,
1 s color(brown) in leaf spots,
1 s_position('lower surface') in leaf spots,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), 1 &
r55([confirmed(sooty mold)in disorder]) if
suspected(sooty mold) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
age(_119609) in plant, :(_119609>=5),
f color(black) in fruits,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), ! &
r56([confirmed(armillaria_root rot)in disorder]) if
suspected(armillaria_root rot) in disorder,
r_status('fungal growth') in roots,
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( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), ! &
r57([confirmed(sooty mold)in disorder]) if
suspected(sooty mold) in disorder,
1 color(black) in leaves,
1 status(insect persent) in leaves,
b_status('insect present') in branches,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), 1 &
r58([confirmed(sooty mold)in disorder]) if
suspected(sooty mold) in disorder,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
!
b_color(black) in branches &
r59([confirmed(fruit _cracking)in disorder]) if
suspected(fruit_cracking) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
age(_115973) in plant, :(_115973>=5),
f shape(cracks) in fruits,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), ! &
r60([confirmed(fruit_creasing)in disorder]) if
suspected(fruit_creasing) in disorder,
( season(autumn) in plant
; season(winter) in plant
)7 !a
age(_117791) in plant, :(_117791>=5),
f r_status(creasing) in fruits,
( value(navel) in variety
; value(succar) in variety
; value(valencia) in variety
), ! &
r61([confirmed(gummosis)in disorder]) if
suspected(gummosis) in disorder,
age(_121035) in plant, :(_121035>=5),
t_shape('gum spots') in trunk,
( t_position('basal part') in trunk
t_position('feeder roots') in trunk

)’ ! b

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety
), 1 &

r62([confirmed(psorosis)in disorder]) if
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suspected(psorosis) in disorder,

age(_122829) in plant, :(_122829>=5),

t_shape('bark scaling') in trunk,

( value(navel) in variety

; value(succar) in variety

; value(valencia) in variety

), 1 &
r63([confirmed(ganoderma rot)in disorder]) if

suspected(ganoderma_rot) in disorder,

age(_114707) in plant, :(_114707>=5),

t_shape('fungal growths') in trunk &

super(rules)

}.

verify disorders :: {

rl([highly confirmed(rust_mite)in disorder]) if
confirmed(rust_mite) in disorder,
( season(autumn) in plant
; season(winter) in plant

)’ !3
age( 94978) in plant, :(_94978>=5),
( f color(purple) in fruits

; f color(rust) in fruits
!

f r status(rough) in fruits &
r2([highly _confirmed(flat_mite)in disorder]) if

confirmed(flat_mite) in disorder,

( season(autumn) in plant
; season(winter) in plant
) L,
age( 96682) in plant, :(_96682>=5),
existence(yes) in fruit_spots,
( f s color(bronze) in fruit_spots
; f s color(brown) in fruit_spots
; f s color('scabby patches') in fruit spots
f s color(sliver) in fruit_spots

) L

f s shape(irregular) in fruit_spots,

( f s position(rind) in fruit_spots

; f s position(scattered) in fruit spots
), &

r3([highly confirmed(flat mite)in disorder]) if
confirmed(flat_mite) in disorder,
season(spring) in plant,
age( 98942) in plant, :(_98942>=5),
fl_status(drop) in flowers &

r4([highly confirmed(stubborn)in disorder]) if
confirmed(stubborn) in disorder,
( season(autumn) in plant
; season(winter) in plant

!

age(_100202) in plant, :(_100202>=5),
f shape(asymatric) in fruits,
f r_status(irregular) in fruits &
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r5([highly confirmed(alternaria rot)in disorder]) if
confirmed(alternaria_rot) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
age(_101598) in plant, :(_101598>=5),
f r status(drop) in fruits &
r6([highly confirmed(sun_burn)in disorder]) if
confirmed(sun_burn) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
age(_102838) in plant, :(_102838>=5),
f r_status(leathery) in fruits &
r7([highly confirmed(mediterranean_fruit fly)in disorder]) if
confirmed(mediterranean_fruit fly) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
age(_104082) in plant, :(_104082>=5),
( f s shape(circular) in fruit_spots
; f s shape('large and circular') in fruit_spots
), 1 &
r8([Thighly confirmed(green stink bug)in disorder]) if
confirmed(green_stink bug) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
age(_105558) in plant, :(_105558>=5),
f s shape(irregular) in fruit_spots &
r9([highly confirmed(leafminer)in disorder]) if
confirmed(leafminer) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
age(_106798) in plant, :(_106798>=5),
f s shape('zigzag tunnels') in fruit_spots &
r10([highly confirmed(impieetratura)in disorder]) if
confirmed(impieetratura) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
age(_108038) in plant, :(_108038>=5),
(f_s_shape('gum pocket') in fruit_spots
;f s shape(raised) in fruit_spots )
&
r11([highly confirmed(citrus_flower moth)in disorder]) if
confirmed(citrus_flower moth) in disorder,
age(_108866) in plant, :(_108866>=5),
( fl_color(brown) in flowers
; fl_color(yellow) in flowers
), ! &
r12([highly confirmed(citrus_flower moth)in disorder]) if
confirmed(citrus_flower moth) in disorder,

108

TR/CLAES/214/2001.5



age(_109926) in plant, :(_109926>=5),
tw_shape(eaten) in twigs &
r13([highly confirmed(phosphorus_def)in disorder]) if
confirmed(phosphorus_def) in disorder,
season(spring) in plant,
tw_status(dieback) in twigs &
r14([highly confirmed(rose_scarab)in disorder]) if
confirmed(rose_scarab) in disorder,
season(spring) in plant,
age(_111643) in plant, :(_111643>=5),
fl_status(drop) in flowers &
r15([highly confirmed(sun_burn)in disorder]) if
confirmed(sun_burn) in disorder,
( season(autumn) in plant
; season(winter) in plant
!
age(_112903) in plant, :(_112903>=5),
f s shape(circular) in fruit_spots,
f r status(leathery) in fruits &
r16([highly confirmed(lichens)in disorder]) if
confirmed(lichens) in disorder,
age(_113883) in plant, :(_113883>=5),
t_shape('lichen growths') in trunk &

r23([highly confirmed(wilt root rot)in disorder]) if
confirmed(wilt_root_rot) in disorder,
( r_color(black) in roots

; r_color(brown) in roots
), 1 &

r24([highly confirmed(rust_mite)in disorder]) if
confirmed(rust_mite) in disorder,
b_color(rust) in branches,
b_type(flushes) in branches &

r25(Thighly confirmed(rust_mite)in disorder]) if
confirmed(rust_mite) in disorder,
b_status(decline) in branches &

r26([highly confirmed(brown_mite)in disorder]) if
confirmed(brown_mite) in disorder,
1 shape(webbed) in leaves &

r27([highly confirmed(brown_mite)in disorder]) if
confirmed(brown_mite) in disorder,
b_color(pale) in branches &

r28([highly confirmed(bud_mite)in disorder]) if
confirmed(bud_mite) in disorder,
( b_status(flattened) in branches
; b_status(stunted) in branches
; b_status(thickened) in branches

!

b_type(flushes) in branches &

r29([highly confirmed(bud_mite)in disorder]) if
confirmed(bud_mite) in disorder,
f shape(malformed) in fruits &

r30([highly confirmed(citrus nematude)in disorder]) if
confirmed(citrus_nematude) in disorder,
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r_color(brown) in roots,
( r_status(adhesive) in roots
; r_status(sloughing) in roots
!
r_type('feeder roots') in roots &
r31([highly_confirmed(leafminer)in disorder]) if
confirmed(leafminer) in disorder,

1 s shap('zigzag tunnels') in leaf spots &
r32([highly confirmed(leafminer)in disorder]) if
confirmed(leafminer) in disorder,

1 shape(zigzag tunnels) in leaves &
r33([highly confirmed(aphids)in disorder]) if
confirmed(aphids) in disorder,

( i_color(black) in insects

i_color(green) in insects
!

)7 2]

( i_status(aggregated) in insects
; i_status(stationary) in insects
), 1 &

r34([highly_confirmed(gummosis)in disorder]) if
confirmed(gummosis) in disorder,
b status('die back') in branches &

r35([highly_confirmed(zinc_def)in disorder]) if
confirmed(zinc_def) in disorder,
tw_status(dieback) in twigs &

r36([highly confirmed(zinc_def)in disorder]) if
confirmed(zinc_def) in disorder,
f shape(small) in fruits &

r37([highly_confirmed(manganese_def)in disorder]) if
confirmed(manganese_def) in disorder,
tw_status(dieback) in twigs &

r38([highly confirmed(potassium_def)in disorder]) if
confirmed(potassium_def) in disorder,
tw_status(dieback) in twigs &

r39([highly confirmed(nitrogen def)in disorder]) if
confirmed(nitrogen_def) in disorder,
1 status(small) in leaves &

r40([highly confirmed(nitrogen def)in disorder]) if
confirmed(nitrogen_def) in disorder,
tw_status(dieback) in twigs &

r41([highly confirmed(iron_def)in disorder]) if
confirmed(iron_def) in disorder,
f r_status(reduced) in fruits,
f shape(small) in fruits &

r42([highly confirmed(citrus_white fly)in disorder]) if
confirmed(citrus_white fly) in disorder,
i_color(white) in insects,
i_status(flying) in insects &

r43([highly confirmed(mealy bug)in disorder]) if
confirmed(mealy bug) in disorder,
i_color(white) in insects,
1_status(stationary) in insects &

r44([highly_confirmed(anthracnose)in disorder]) if
confirmed(anthracnose) in disorder,
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b_color(brown) in branches,
b_status(dry) in branches &
r45([highly confirmed(anthracnose)in disorder]) if
confirmed(anthracnose) in disorder,
1 s shap(necrotic) in leaf spots &
r46([highly confirmed(alternaria leaves spot)in disorder]) if
confirmed(alternaria_leaves spot) in disorder,
1 s shap('concentric zones') in leaf spots &
r47([highly confirmed(scales)in disorder]) if
confirmed(scales) in disorder,
i_status(stucked) in insects,
( i_color(black) in insects
; i_color(purple) in insects
; i_color(red) in insects
; i_color(white) in insects
), 1 &
r48([highly confirmed(scales)in disorder]) if
confirmed(scales) in disorder,
( f shape(malformed) in fruits
; f shape(small) in fruits
), ! &
r52([highly confirmed(iron def)in disorder]) if
confirmed(iron_def) in disorder,
ph(_16825) in soil, :(_16825<8.5),
ca_carbonate( 17096) in soil, :(_17096<10),
iron_def sp('most trees') in disorder &
r53([highly confirmed(manganese def)in disorder]) if
confirmed(manganese_def) in disorder,
ph(_17944) in soil, :(_17944<8.5),
ca_carbonate( 18215) in soil, :(_18215<10),
manganese def sp(‘most trees') in disorder &
r54([highly confirmed(zinc_def)in disorder]) if
confirmed(zinc_def) in disorder,
ph(_19063) in soil, :(_19063<8.5),
ca_carbonate( 19334) in soil, :(_19334<10),
zinc_def sp('most trees') in disorder &
r55([highly confirmed(nitrogen_def)in disorder]) if
confirmed(nitrogen_def) in disorder,
water table level( 20162) in soil, :(.20162<1.5),
nitrogen_def sp('most trees') in disorder &
r56([highly confirmed(salt injury)in disorder]) if
confirmed(salt_injury) in disorder,
ec(_20994) in soil, :(L20994>=2),
salt_injury_sp(‘most trees') in disorder &
r57([highly confirmed(salt injury)in disorder]) if
confirmed(salt_injury) in disorder,
eciw(_21818) in water, :(_21818>=1),
salt injury sp('most trees') in disorder &
r58([highly confirmed(aphids)in disorder]) if
confirmed(aphids) in disorder,
season(spring) in plant &
r59([highly confirmed(citrus nematude)in disorder]) if
confirmed(citrus_nematude) in disorder,
season(spring) in plant &
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r60([highly confirmed(magnesium_def)in disorder]) if
confirmed(magnesium_def) in disorder,
eciw(_23744) in water, :(_23744<1),
ec(_24007) in soil, :(_24007<2),
magnesium_def sp(‘'most trees') in disorder &

r61([highly confirmed(calcium_def)in disorder]) if
confirmed(calcium_def) in disorder,
eciw(_24851) in water, :(_24851<1),
ec(_25114) in soil, (((25114<2),
calcium_def sp('most trees') in disorder &

r62([highly confirmed(potassium_def)in disorder]) if
confirmed(potassium_def) in disorder,
eciw(_25958) in water, :( 25958<1),

ec(_26221) in soil, (((26221<2),
potassium_def sp('most trees') in disorder &
super(rules)

.

File name: diag_table.pl
:-ensure_loaded('$KROL/lib/tab").
plant_determine plant :: {
p([plant-current_month] , [plant-season]) &
t(1,winter) &
t(2,winter) &
t(3,spring) &
t(4,spring) &
t(5,spring) &
t(6,summer) &
t(7,summer) &
t(8,summer) &
t(9,autumn) &
t(10,autumn) &
t(11,winter) &
t(12,winter) &
super(table)

5.2Inference layer

File name : diag_inference.pl

:- ensure_loaded('SKROL/lib/krol init").

diag_inference :: {
input(determine,[] )&
output(determine,[] )&
input(predict,[branches-b_color,buds-u_color,flowers-f 1 shape,fruit_spots-

existence, fruits-f_color,fruits-f r_status,fruits-f shape,leaf spots-existence,leaves-

1 color,leaves-1_shape,plant-age,plant-season,roots-r_status,trunk-t_shape,variety-value] )&
output(predict,[disorder-subbected] )&
input(confirm,[branches-b_color,branches-b_ststus,branches-b_type,buds-

u_color,buds-u_shape,buds-u_status,disorder-subbected,flowers-f 1 shape,fruit spots-

existence,fruit_spots-f s color,fruit_spots-f s position,fruit_spots-f s shape,fruits-

f color,fruits-f r status,fruits-f shape,leaf spots-existence,leaf spots-1 s color,leaf spots-

1 s position,leaf spots-1 s shap,leaves-l c position,leaves-1_color,leaves-1_shape,leaves-
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| status,leaves-1_type,plant-age,plant-season,trunk-t position,trunk-t shape,twigs-
tw_color,variety-value] )&

output(confirm,[disorder-confirmed] )&

input(verify,[branches-b_color,branches-b_ststus,branches-b_type,disorder-
calcium_def sp,disorder-confirmed,disorder-iron def sp,disorder-
magnesium_def sp,disorder-manganese def sp,disorder-nitrogen def sp,disorder-
potassium_def sp,disorder-salt injury sp,disorder-zinc def sp,flowers-fl color,flowers-
fl_status,fruit_spots-existence,fruit spots-f s color,fruit spots-f s position,fruit_spots-
f s shape,fruits-f color,fruits-f r status,fruits-f shape,insects-i_color,insects-
1_status,leaf spots-1 s shap,leaves-1 color,leaves-1 shape,leaves-l_status,plant-age,plant-
season,roots-r_color,roots-r_status,roots-r_type,soil-ca_carbonate,soil-ec,soil-ph,soil-
water_table leveltrunk-t position,trunk-t shape,twigs-tw_shape,twigs-tw_status,variety-
value,water-eciw] )&

output(verify,[disorder-highly confirmed] )&

description(determine, ") &

determine :-

plant_determine plant :: table &
description(predict, ") &
predict :-
caused by disoders :: conclude all &

description(confirm, ") &
confirm :-
confirm_disorders :: conclude all &
description(verify, ") &
verify :-
verify disorders :: conclude all &
super(krol_init)
}.

5.3 Task layer

File name : diag_task.pl
task([diag_task]). % This is to mark that is file is generated by task editor. Please do not
delete

diag task :: {
super(krol_init)
}.

diag task transfer :: {
super(diag_task)
}.
diag task uncondional :: {
start_inference :-
diag task user :: init_inf,
diag task user :: determine exist,
diag task user :: determine age,
diag_task condional :: plantation not exist &

super(diag_task)
}.
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diag task condional :: {
plantation not_exist :-
( plantation :: get value(existence( 9824)),
:(_9824=no) ->
diag task user :: no need for diag ;
(diag_inference :: determine,
:citex_diag_dlg)
) &
super(diag_task)
}.
diag_task repetitive :: {
super(diag_task)
}.
diag task user :: {
determine_exist :-
plantation :: get value(plantation date(Pdate)),
:extract_date(Pdate, Pdatel),
Pdatel = [PY, PM, PD, , , ],
:datime(datime(Y,M,D, , , )),
:(Date =[D, M, Y)),
:current_week(Date, W),
plantation :: set(current_date(Date)),
plant :: set(current_date(Date)),
plant :: set(current_month(M)),
plant :: set(current week(W)),
(:compare_date(=<, [PD,PM,PY],[D,M,Y]) ->
plantation :: set(existence(yes))
; plantation :: set(existence(no))
) &
no_need for diag :-
krol _msgs :: show("There is no plantation exists to be diagnose
init_inf :-
krol init :: init,
utility :: restart &
determine_age :-
plantation :: get value(plantation date(Pdate)),
:extract_date(Pdate, Pdatel),
Pdatel = [PY, PM, PD, , , ],
:datime(datime(Y,M,D, , , )),
:dif([PD,PM,PY],[D.M,Y],[ , ,Age]),
plant :: set(age(Age)) &
super(diag_task)
}.

D&

The following is the main file for both the diagnosis and treatment subsystems

File name: diag_system.pl
:-use_module(library(system)).
:-ensure_loaded('$KROL/lib/messages').
:-ensure_loaded("$KROL/lib/database").
:-ensure_loaded('$KROL/lib/tk_user").
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:-ensure_loaded('$KROL/lib/date’").
:-ensure_loaded(c_concept).
:-ensure loaded('citex4.pl").
:-ensure_loaded(diag_rules).
:-ensure loaded(diag _table).
:-ensure_loaded(season_dis).
:-ensure_loaded(citex diag dlg).
:-ensure_loaded(diag_task).
:-ensure loaded(treat task).
:-ensure_loaded(treat _rules).
:-ensure_loaded(treat dlg).
:-ensure_loaded(order).
:-ensure_loaded(treat inference).
:-ensure_loaded(diag_inference).
diag_start :-

krol init :: init,

citex4ds :: 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)),

diag_task uncondional :: start_inference,

citex4ds :: close.
diag_main :-

diag_start.
treat_main:-

diag_start.

5.4 User Interface
File name : citex_diag_dlg.pl
:- ensure_loaded('$SKROL/lib/buttonbox').
:- ensure_loaded('$KROL/lib/ComboBox").
:- ensure_loaded('$SKROL/lib/frame").
:- ensure_loaded('$SKROL/lib/HList").
:- ensure_loaded('$SKROL/lib/labelframe").
:- dynamic prop/2.
:- dynamic val/3.
:- dynamic finding/4.
:- dynamic prop_type/4.
citex_diag dlg :-
krol init :: set(mode(un)),

tel :: eval(['proc get disorders {args}'br([prolog,dq(get disorders)])]),
tel :: eval(['proc show_properties {args}',br([prolog,dq(show_properties)])]),
tel :: eval(['proc show values {args}',br([prolog,dq(show_values)])]),

citex_diag_dlg :: run,
init_disorders,
citex_diag_dlg :: tkwait.
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citex diag dlg:: {
widget(citex diag dlg, []) &
window _title(Title):-
(appl_pdw :: get(sys(diag)) -> (!, Title = 'Citex Diagnosis');
Title = 'Citex Diagnosis & Treatment'
)&

components(Xs) :- self(D), :findall(X, D :: cs(_, X), Xs) &
pack(citex_diag frm, ['-side',top,-expand',true,'-fill',both,'-anchor’,n]) &
c(citex_diag frm, citex diag dlg) &
pack(citex diag ses all Ift frm, ['-side',left,'-expand',true,'-fill',both,"-anchor',w]) &
c(citex_diag ses all 1ft frm, citex diag frm) &
pack(citex diag_ses all frm, ['-side',left,'-expand',true,'-fill',both,'-anchor',w]) &
c(citex_diag ses all frm, citex diag ses all Ift frm) &
pack(citex diag_all Iblfrm, ['-side',top,-expand',true,'-fill',both,'-anchor’,n]) &
c(citex_diag all Iblfrm, citex diag ses all frm) &
pack(citex diag_all hlst, ['-side',top,-expand',true,'-fill',both,-anchor',n]) &
c(citex_diag all hlst, citex diag all Iblfrm) &
pack(citex diag_down_Ift btn, ['-side',bottom,'-fill',both,'-anchor’,s]) &
c(citex_diag down Ift btn, citex diag all Iblfrm) &
pack(citex diag_dwn_Iblfrm, ['-side',top,'-expand',true,'-fill',both,'-anchor',n]) &
c(citex_diag dwn_lblfrm, citex diag ses all frm) &
pack(citex diag_dwn_hlst, ['-side',top,"-expand',true,'-fill',both,'-anchor’,n]) &
c(citex_diag dwn_hlst, citex diag dwn_lblfrm) &
pack(citex diag_del btn, ['-side',bottom,'-expand',true,'-fill',both,'-anchor',n]) &
c(citex_diag del btn, citex diag dwn_lblfrm) &
pack(citex diag left btncitex diag dlg, ['-side',right,'-expand',true,'-fill',both,"-anchor',e]) &
c(citex_diag left btncitex diag dlg, citex diag ses all Ift frm) &
pack(citex diag conc_prop val fin frm, ['-side',left,-expand',true,'-fill',both,'-anchor',w]) &
c(citex_diag conc prop val fin frm, citex diag frm) &
pack(citex diag_conc Iblfrm, ['-side',top,'-expand',true,-fill',both,'-anchor',n]) &
c(citex_diag conc_lIblfrm, citex diag conc prop val fin frm) &
pack(citex diag_concept_hlst, ['-side',top,'-expand',true,-fill',both,'-anchor',n]) &
c(citex_diag concept_hlst, citex diag conc Ilblfrm) &
pack(citex diag Property lblfrm, ['-side',top,"-expand',true,'-fill',both,'-anchor’,n]) &
c(citex_diag Property Iblfrm, citex diag conc prop val fin frm) &
pack(citex diag_property hlst, ['-side',top,'-expand',true,-fill',both,'-anchor',n]) &
c(citex_diag property hlst, citex diag Property Iblfrm) &
pack(citex _diag_value Iblfrm, ['-side',top,'-expand',true,-fill',both,'-anchor',n]) &
c(citex_diag value Iblfrm, citex diag conc prop val fin frm) &
pack(citex diag_value hlst, ['-side',top,-expand',true,'-fill',both,'-anchor',n]) &
c(citex_diag value hlst, citex diag value lblfrm) &
pack(citex diag _down_btncitex diag dlg, ['-side',bottom,'-fill',both,'-anchor',s]) &
c(citex_diag down btncitex diag dlg, citex diag value Iblfrm) &
pack(citex diag_finding Iblfrm, ['-side',top,'-expand',true,-fill',both,'-anchor',n]) &
c(citex_diag finding Iblfrm, citex diag conc prop val fin frm) &
pack(citex diag_finding_hlst, ['-side',top,-expand',true,'-fill',both,'-anchor',n]) &
c(citex_diag finding hlst, citex diag finding 1blfrm) &
pack(citex diag why what btncitex diag_dlg, ['-side',bottom,'-expand',true,'-fill',both,'-
anchor',s]) &
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c(citex_diag why what btncitex diag dlg, citex diag finding Iblfrm) &
pack(citex diag rgt sus conf hi frm, ['-side',left,-expand',true,'-fill',both,'-anchor',w]) &
c(citex_diag rgt sus conf hi frm, citex diag frm) &
pack(citex diag 3 rgt btncitex diag dlg, ['-side',left,-expand',true,'-fill',both,'-anchor',e]) &
c(citex_diag 3 rgt btncitex diag dlg, citex diag rgt sus conf hi frm) &
pack(citex diag sus_conf hi_frm, ['-side',right,'-expand',true,'-fill',both,'-anchor',e]) &
c(citex_diag sus conf hi frm, citex diag rgt sus conf hi frm) &
pack(citex diag_sus Iblfrm, ['-side',top,'-expand',true,'-fill',both,'-anchor',n]) &
c(citex_diag sus Iblfrm, citex diag sus conf hi frm) &
pack(citex_diag_sus_hlst, ['-side',top,"-expand',true,'-fill',both,'-anchor',;n]) &
c(citex diag sus_hlst, citex diag sus Iblfrm) &
pack(citex_diag how sus_btncitex diag dlg, ['-side',bottom,'-expand',true,'-fill',both,'-
anchor',s]) &
c(citex_diag how sus btncitex diag dlg, citex diag sus Iblfrm) &
pack(citex _diag_confirm_Iblfrm, ['-side',top,-expand',true,'-fill',both,'-anchor’,n]) &
c(citex_diag confirm_Iblfrm, citex diag sus conf hi frm) &
pack(citex _diag_conf hlst, ['-side',top,'-expand',true,-fill',both,'-anchor',n]) &
c(citex_diag conf hlst, citex diag confirm_Iblfrm) &
pack(citex diag how conf btncitex diag dlg, [-side',bottom,'-expand',true,'-fill',both,'-
anchor',s]) &
c(citex_diag how_ conf btncitex diag dlg, citex diag confirm_lblfrm) &
pack(citex_diag_hi_lblfrm, ['-side',top,"-expand',true,'-fill',both,'-anchor',n]) &
c(citex_diag hi Iblfrm, citex diag sus conf hi frm) &
pack(citex_diag_hi_hlst, ['-side',top,'-expand',true,'-fill',both,"-anchor',n]) &
c(citex_diag hi hlst, citex diag hi_Iblfrm) &
pack(citex_diag how hi btncitex diag_dlg, ['-side',bottom,'-expand',true,'-fill',both,'-
anchor',s]) &
c(citex_diag how hi btncitex diag dlg, citex diag hi Iblfrm) &
pack(T, ['-side',bottom,'-expand',true,'-fill',both,"-anchor',s]) :-
(appl_pdw :: get(sys(diag)) -> I T=
citex_diag ok cancel btncitex diag dlg);
T = citex_diagTreat ok cancel btncitex diag dlg
) &
c(T, citex_diag_dlg) :-
(appl_pdw :: get(sys(diag)) -> (!, T = citex_diag ok cancel btncitex diag dlg);
T = citex_diagTreat ok cancel btncitex diag dlg
) &
super(dialog)
}.
citex_diag 3 rgt btncitex diag dlg :: {
widget(citex diag 3 rgt btncitex diag dlg, ['-orient',vertical], [-padx',","-pady',"]) &
default(move to sus) &
button(move to sus, ['-bg', gray,'-image',' Arrowrt.gif','-
command','citex_diag 3 rgt btncitex diag dlg :: move sus'],") &
% display the suspected disorder
move_sus :-
:findall(C-P-V,finding(_,C,P,V),Fin),
( Fin=[] >
krol _msgs :: show("There is no finding ....",[])
; :set_susbs(Fin,s),
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disorder :: reset_att(suspected/1),
diag_inference :: predict,
disorder :: get(suspected(Dsu)),
( Dsu =[] ->
krol msgs :: show("There is no sufficient finidings to suspect
disorders ....",[]);
:sort(Dsu, Dsul),
citex _diag sus hlst :: clean(citex_diag dlg),
:insert_in_hlist(Dsul,citex diag sus_hlst),
:in_process(Dsul, confirmed, IPs),
confirm_disorders :: abduct all(IPs, OPs),
:retractall(prop(_, ),
:retractall(val(_, , )),
:out_process(OPs,Cps),
:sort(Cps,Cpsl),
citex_diag property hlst :: clean(citex diag dlg),
citex_diag value hlst :: clean(citex_diag dlg),
citex_diag conf hlst :: clean(citex diag_dlg),
citex_diag_hi_hlst :: clean(citex diag_dlg),
:insert_in_hlist(Cps1,citex diag concept hlst)
)
) &
% display the confirm disorder
button(move to_confirm, ['-bg', gray,'-image',' Arrowrt.gif','-
command','citex_diag 3 rgt btncitex diag dlg :: move to confirm'],") &
move_to_confirm :-
:findall(C-P-V,finding(_,C,P,V),Fin),
( Fin=[] >
krol _msgs :: show("There is no finding ....",[])

; disorder :: get(suspected(L)),
( L=[-
krol msgs :: show("Please, get suspected disoredrs.. first ....",[])
; :set_susbs(Fin,c),

disorder :: reset_att(suspected/1),
:set_sus_dis(L,suspected),
disorder :: reset_att(confirmed/1),
diag_inference :: confirm,
disorder :: get(confirmed(Dsu)),
(Dsu =] ->
krol msgs :: show("There is no sufficient finidings to confirm
disorders ....",[])
; :sort(Dsu, Dsul),
citex_diag_conf hlst :: clean(citex diag_dlg),
:insert_in_hlist(Dsul,citex diag _conf hlst),
:in_process(Dsul, highly confirmed, IPs),
verify disorders :: abduct_all(IPs, OPs),
:retractall(prop(_, )),
:retractall(val(_, , )),
:out_process(OPs,Cps),
:sort(Cps,Cpsl),
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citex diag property hlst :: clean(citex diag dlg),
citex diag value hlst :: clean(citex_diag dlg),
citex diag hi hlst :: clean(citex diag dlg),
:insert_in_hlist(Cpsl,citex diag concept hlst)

)
)&
% display the highy confirm disorder
button(move to_hiconfirm, ['-bg', gray,'-image',' Arrowrt.gif,'-
command','citex_diag 3 rgt btncitex diag dlg :: move to hiconfirm'], ") &
move_to_hiconfirm :-
:findall(C-P-V finding(_,C,P,V),Fin),
( Fin=[] >
krol msgs :: show("There is no finding ....",[])
; disorder :: get(confirmed(L)),
( L=[]->
krol msgs :: show("Please, get confirmed disoredrs.. first ....",[])
; :set_susbs(Fin,h),
disorder :: reset_att(confirmed/1),
:set_sus_dis(L,confirmed),
disorder :: reset_att(highly confirmed/1),
diag_inference :: verify,
disorder :: get(highly confirmed(Dcu)),
( Deu =[] ->
krol _msgs :: show("There is no sufficient finidings to
get on highly confirmed disorders ....",[])
; :sort(Dcu, Dcul),
citex_diag hi_hlst :: clean(citex diag_dlg),
:insert_in_hlist(Dcul,citex diag_hi_hlst),
citex_diag property hlst :: clean(citex diag_dlg),
citex_diag value hlst :: clean(citex_diag dlg),
citex_diag_concept hlst :: clean(citex diag_dlg)

)
&
super(buttonbox)
}.
citex_diag Property Iblfrm :: {
widget(citex diag Property lblfrm, ['-label','Properties','-labelside',top], []) &
super(labelframe)

L

citex_diag_all Iblfrm :: {
widget(citex diag all Iblfrm, ['-label',’All Disorder',-labelside',top], []) &
super(labelframe)
}.
citex_diag_dwn_Iblfrm :: {
widget(citex diag dwn_lblfrm, ['-label','User Suspected Disorder',-labelside',top], []) &
super(labelframe)
}.
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citex_diag conc_lblfrm :: {
widget(citex diag conc_lblfrm, [-label','Concepts','-labelside',top], []) &
super(labelframe)
}.
citex diag conc prop val fin frm:: {
widget(citex diag conc prop val fin frm, ['-width',0,"-height',0,'-borderwidth',0], []) &
super(frame)
}.
citex diag confirm_Iblfrm :: {
widget(citex diag confirm_Iblfrm, ['-label','Confirmed Disorders',-labelside',top], []) &
super(labelframe)
}.
citex_diag down_ btncitex diag dlg :: {
widget(citex diag down_ btncitex diag dlg, ["-orient',horizontal], ['-padx',",'-pady',"]) &
default(move down) &
button(move down, ['-bg', gray,'-image','Arrowdwn.gif,'-
command','citex_diag _down_btncitex diag dlg :: move down'],") &
% move the legal value to the button list
move down :-
citex diag _concept hlst :: fetch(citex diag dlg,C),
citex _diag_property hlst :: fetch(citex_diag dlg,P),
citex_diag value hlst :: fetch(citex diag dlg,V),
( Cc="r;p=";v=")->
:true
; :format_to chars('~q of ~q =~q', [P,C,V], Str),
:name(l, Str),
( citex _diag_finding_hlst :: item(I) ->
:true
; citex_diag finding hlst :: insert_item(citex diag dlg,I),
:assert(finding(I,C,P,V))
)
) &
super(buttonbox)
}.
citex_diag_down_lft btn :: {
widget(citex diag_down_Ift btn, ['-orient',horizontal], ['-padx',",'-pady',"]) &
default(move down) &
button(move down, ['-bg', gray,'-image','Arrowdwn.gif,'-
command','citex_diag _down_Ift btn :: move to user sus'],") &
% move the disorder to the user suspected list
move_to_user sus :-
citex_diag_all hlst :: fetch(citex diag dlg,C),

( Cc="7)->
‘true
; citex_diag dwn_hlst :: is_item(citex_diag dlg,C) ->
‘true
; citex_diag_dwn_hlst :: insert_item(citex diag dlg,C)
) &
super(buttonbox)

}.
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citex diag finding_Iblfrm :: {

widget(citex diag finding Iblfrm, ['-label','Findings','-1abelside',top], []) &

super(labelframe)

}.

citex diag frm :: {

widget(citex diag_frm, ['-width',0,"-height',0,'-borderwidth’,0], []) &

super(frame)

}.

citex _diag hi_Iblfrm :: {

widget(citex diag hi Iblfrm, ['-label','High Confirmed Disorders',-labelside',top], []) &

super(labelframe)

}.

citex_diag how conf btncitex diag dlg :: {

widget(citex diag how conf btncitex diag dlg, ['-orient',horizontal], ['-padx',","-pady',"]) &
default(how conf) &

button(how_conf, [-text','How','-command’,'citex diag_how_conf btncitex diag dlg ::

how conf'],") &

how_conf :-

(

krol msgs :: show("It will be implemented soon....",[])

)&
super(buttonbox)
}.
citex_diag how hi btncitex diag dlg :: {
widget(citex_diag how hi_btncitex diag dlg, ['-orient',horizontal], ['-padx',",'-pady’,"]) &
default(how hi) &
button(how_hi, ['-text','How','-command','citex diag_how_hi_btncitex diag dlg :: how_hi'],
H) &
how_hi :-

krol msgs :: show("It will be implemented soon....",[])&
super(buttonbox)
}.
citex_diag how sus btncitex diag dlg :: {
widget(citex diag how sus btncitex diag dlg, ["-orient',horizontal], ['-padx',",'-pady',"]) &
default(how_sus) &
button(how_sus, ['-text','How','-command','citex_diag_how sus_btncitex diag dlg ::
how sus'],") &
how_sus :-

krol _msgs :: show("It will be implemented soon....",[])&
super(buttonbox)
}.
citex_diag left btncitex diag dlg :: {
widget(citex diag_left btncitex diag dlg, ['-orient',vertical], ['-padx',",-pady',"]) &
default(move left) &
button(move left, ['-bg', gray,'-image','Arrowrt.gif','-
command','citex_diag left btncitex diag dlg :: move left'],") &
%maryam minimize the list of observation
move_left :-

citex_diag_dwn_hlst :: content(citex_diag dlg, L1),

( LI=[]->
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‘true
; :retractall(prop(_, )),
:retractall(val(_, , )),
:retractall(finding(_, , , )),
:retractall(prop_type( , , , )),
:in_process(L1, suspected, IPs),
caused by disoders :: abduct_all(IPs, OPs),
:out_process(OPs,Cps),
:sort(Cps,Cpsl),
citex_diag property hlst :: clean(citex diag_dlg),
citex_diag value hlst :: clean(citex_diag dlg),
citex_diag_finding hlst :: clean(citex_diag_dlg),
citex_diag sus hlst :: clean(citex_diag_dlg),
citex_diag conf hlst :: clean(citex diag dlg),
citex_diag hi_hlst :: clean(citex diag dlg),
:insert_in_hlist(Cpsl,citex diag concept hlst)
)&

super(buttonbox)
}.
citex_diag ok cancel btncitex diag dlg :: {
widget(citex diag ok cancel btncitex diag dlg, ['-orient',horizontal], ['-padx',",'-pady',"]) &
default(ok) &
button(ok, ['-text','Ok’,'-command’,'citex_diag ok cancel btncitex diag dlg :: ok'],") &
ok :-

citex diag_dlg :: destroy &
super(buttonbox)
}.
citex_diagTreat ok cancel btncitex diag dlg :: {
widget(citex diagTreat ok cancel btncitex diag dlg, ['-orient',horizontal], ['-padx',",'-
pady',"]) &
default(ok) &
button(ok, ['-text','Ok','-command','citex _diagTreat ok cancel btncitex diag dlg:: ok'],") &
ok :-

citex_diag dlg :: destroy &
button(treat, ['-text','Treatment','-command','citex_diagTreat ok cancel btncitex diag dlg ::
treat'], ") &
treat :-
% Maryam confirm, high confirm lists

disorder :: get(confirmed(L1)),

disorder :: get(highly confirmed(L2)),

:append(L1,L2,Dis),

( Dis=[]->

krol msgs :: show("There are no disorders confirmed",[])

disorder :: reset_att(confirmed/1),
disorder :: reset_att(highly confirmed/1),
krol init :: init,
:set_sus_dis(L1,confirmed),
:set_sus_dis(L2,highly confirmed),
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krol_init :: set(mode(cm)),
treat_task uncondional :: start inference
)&

super(buttonbox)}.
citex diag rgt sus conf hi frm :: {
widget(citex diag rgt sus conf hi frm, ['-width',0,"-height',0,'-borderwidth',0], []) &
super(frame)}.
citex diag ses all frm:: {
widget(citex diag ses all frm, ['-width',0,'-height',0,"-borderwidth',0], []) &
super(frame)}.
citex_diag ses all Ift frm:: {
widget(citex diag ses all Ift frm, ['-width',0,-height',0,-borderwidth',0], []) &
super(frame)}.
citex_diag sus conf hi frm:: {
widget(citex diag_sus conf hi_frm, ['-width',0,-height',0,'-borderwidth',0], []) &
super(frame)}.
citex_diag sus Iblfrm :: {
widget(citex diag sus_lblfrm, ['-label','Suspected Disorders',-labelside',top], []) &
super(labelframe)}.
citex_diag_all hlst:: {
widget(citex diag_all hlst, ['-scrollbar', auto], ['hlist.selectmode multiple','hlist.itemtype
imagetext hlist.drawBranch false hlist.indent 14 hlist.wideSelect false']) &
super(hlist)}.
citex_diag_dwn_hlst :: {
widget(citex diag_dwn_hlst, ['-scrollbar', auto], ['hlist.itemtype imagetext hlist.drawBranch
false hlist.indent 14 hlist.wideSelect false']) &
super(hlist)}.
citex_diag concept_hlst :: {
widget(citex diag_concept hlst, ['-scrollbar', auto], ['hlist.itemtype imagetext
hlist.drawBranch false hlist.indent 14 hlist.wideSelect false hlist.height 4']) &
configure(['-browsecmd show_properties']) &
super(hlist)}.
citex_diag property hlst :: {
widget(citex diag_property hlst, ['-scrollbar', auto], ['hlist.itemtype imagetext
hlist.drawBranch false hlist.indent 14 hlist.wideSelect false hlist.height 4']) &
configure(['-browsecmd show_values']) &
super(hlist)}.
citex_diag value hlst :: {
widget(citex diag value hlst, ['-scrollbar’, auto], ['hlist.itemtype imagetext hlist.drawBranch
false hlist.indent 14 hlist.wideSelect false hlist.height 4']) &
super(hlist)}.
citex_diag_finding hlst :: {
widget(citex diag finding hlst, ['-scrollbar', auto], ['hlist.itemtype imagetext
hlist.drawBranch false hlist.indent 14 hlist.wideSelect false hlist.height 4']) &
super(hlist)}.
citex_diag sus hlst :: {
widget(citex diag_sus_hlst, ['-scrollbar', auto], ['hlist.itemtype imagetext hlist.drawBranch
false hlist.indent 14 hlist.wideSelect false hlist.height 5']) &
super(hlist)}.
citex_diag conf hlst :: {
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widget(citex diag conf hlst, ['-scrollbar', auto], ['hlist.itemtype imagetext hlist.drawBranch
false hlist.indent 14 hlist.wideSelect false hlist.height 5']) &
super(hlist)}.
citex diag hi hlst :: {
widget(citex diag hi_hlst, ['-scrollbar', auto], ['hlist.itemtype imagetext hlist.drawBranch
false hlist.indent 14 hlist.wideSelect false hlist.height 5']) &
super(hlist)}.
citex _diag value lblfrm :: {
widget(citex diag value lblfrm, ['-label','Values','-labelside',top], []) &
super(labelframe)}.
citex_diag why what btncitex diag dlg :: {
widget(citex diag why what btncitex diag dlg, ['-orient',horizontal], ['-padx',",'-pady’',"]) &
default(why) &
button(why, [-text','Why','-command','citex diag why what btncitex diag dlg :: why'], ")&
why :-

krol msgs :: show("It will be implemented soon....",[])&
button(delete, [-text','Delete','-command','citex diag why what btncitex diag dlg :
delete'], ") &

delete :-
citex_diag_finding hlst :: fetch(citex diag dlg,l),
( [="/->
:true
; citex_diag finding hlst :: delete item(citex diag dlg,I),
:finding(I,C,P,V),

:retractall(finding(I, C, P, V)),
:delete_subs(C,P,V)
) &
button(what, ['-text',’'What','-command','citex_diag why what btncitex diag dlg :: what'], ")
&
what :-
krol _msgs :: show("It will be implemented soon....",[])&

super(buttonbox)}.
citex_diag_del btn :: {
widget(citex _diag_del btn, ['-orient',horizontal], ['-padx',","-pady',"]) &
default(del) &
button(delete, ['-text','Delete’,'-command','citex_diag_del btn :: delete'], ") &
delete :-

citex_diag_dwn_hlst :: fetch(citex diag_dlg,l),

( 1= >
:true
; citex_diag_dwn_hlst :: delete_item(citex diag dlg,l),

:retractall(prop(_, )),

:retractall(val(_, , )),

:retractall(finding(_, , , )),
:retractall(prop_type( ., , , )),

citex_diag concept hlst :: clean(citex diag dlg),
citex_diag property hlst :: clean(citex diag_dlg),
citex_diag value hlst :: clean(citex_diag dlg),
citex_diag_finding hlst :: clean(citex_diag_dlg),
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citex diag sus_ hlst :: clean(citex diag dlg),

citex _diag_conf hlst :: clean(citex diag_dlg),
citex diag hi_hlst :: clean(citex diag dlg),
:findall(X,citex_diag_dwn_hlst :: is_item(citex diag dlg,X),L1),

( L1=[]->
:true

; :in_process(L.1, suspected, IPs),
caused by disoders :: abduct all(IPs, OPs),
:out_process(OPs,Cps),
:sort(Cps,Cpsl),
:insert_in_hlist(Cpsl,citex diag concept hlst)

)

&
super(buttonbox)}.

get_disorders :-
krol init :: init,
plant :: get value(season(Season)),
season(Season,L),
retractall(prop(_, )),
retractall(val(_, , )),
retractall(finding(_, , , )),
retractall(prop_type( , , , )),
sort(L,L1),
insert_in_hlist(L1,citex diag all hlst),
in_process(L1, suspected, IPs),
caused by disoders :: abduct_all(IPs, OPs),
out_process(OPs,Cps),
sort(Cps,Cpsl),
citex _diag_property hlst :: clean(citex diag_dlg),
citex_diag value hlst :: clean(citex_diag dlg),
citex _diag_finding_hlst :: clean(citex_diag_dlg),
citex_diag_sus hlst :: clean(citex_diag_dlg),
citex_diag_conf hlst :: clean(citex diag_dlg),
citex_diag hi_hlst :: clean(citex diag_dlg),
citex_diag_dwn_hlst :: clean(citex_diag_dlg),
insert_in_hlist(Cpsl,citex_diag concept_hlst).
init_disorders :-
krol init :: init,
plant :: get value(season(Seson)),
season(Seson,L),
retractall(prop(_, )),
retractall(val(_, , )),
retractall(finding(_, , , )),
retractall(prop_type( , , , )),
sort(L,L1),
insert_in_hlist(L1,citex diag all hlst),
in_process(L1, suspected, IPs),
caused by disoders :: abduct_all(IPs, OPs),
out_process(OPs,Cps),
sort(Cps,Cpsl),
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citex diag property hlst :: clean(citex diag dlg),
citex diag value hlst :: clean(citex_diag_dlg),
citex diag finding hlst :: clean(citex_diag dlg),
citex _diag sus hlst :: clean(citex diag dlg),
citex diag conf hlst :: clean(citex diag dlg),
citex_diag hi_hlst :: clean(citex diag_dlg),

citex diag dwn_hlst :: clean(citex diag dlg),
insert_in_hlist(Cpsl,citex diag concept hlst).

show_properties:-

citex diag _concept hlst :: fetch(citex diag dlg,C),
findall(P,prop(C,P),Lp),

sort(Lp, Lp1),

citex _diag_property hlst :: clean(citex diag_dlg),
citex_diag value hlst :: clean(citex_diag dlg),
insert_in_hlist(Lp1,citex diag property hlst).

show_values:-

citex_diag concept_hlst :: fetch(citex_diag dlg,C),
citex_diag property hlst :: fetch(citex diag_dlg,P),
findall(V,val(C,P,V),Lv),

sort(Lv, Lvl),

citex_diag value hlst :: clean(citex_diag dlg),
insert_in_hlist(Lv1,citex diag value hlst).

clean_hlist(H) :-

H :: clean(citex_diag_dlg).

insert_in_hlist(L,H) :-

H :: clean(citex_diag_dlg),
H :: insert(citex diag dlg,L).

insert_in_hlist1([], ).
insert_in_hlist1([H|T],0) :-

O ::insert_item(citex diag dlg,H),
insert_in_hlist1(T,0).

in_process([], _, [1).
in_process([D|Ds], F, [P in disorder|IPs]) :-

P=.[F,D],
in_process(Ds, F, IPs).

out_process([], []).
out_process([C-P-V|OPs], [C|Cs]) :-

( prop(C,P) ->
true

; assert(prop(C,P))

)>

assert(val(C,P,V)),

out_process(OPs, Cs).

set_susbs([], ).
set_susbs([C-P-V|Vals],Type) :-

( prop_type(C,P,V, ) ->
true

; F=.[P,V],
C :: set_value(F),
assert(prop_type(C,P,V,Type))
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)
set_susbs(Vals,Type).
set_sus_dis([], ).
set sus_dis([H|L],V) :-
F=..[V,H],
disorder :: set_value(F),
set_sus_dis(L,V).
del sus_dis([]).
del sus dis([H|L]) :-
H :: reset,
del sus_dis(L).
delete_subs(C,A,V) :-
( C ::is_single(A/1) ->
C :: reset_att(A/1)

; P=.[A,Vs],
C :: get(P),
delete(Vs, V, Vsl),
P1=..[A, Vsl],
C ::set(P1)

)

retract(prop_type(C,A,V,Type)),
handle p type(Type).
p_type(h) :-
disorder :: get(suspected(L)),
disorder :: reset_att(suspected/1),
set_sus_dis(L,suspected),
disorder :: reset_att(confirmed/1),
diag_inference :: confirm,
disorder :: get(confirmed(Dsu)),
sort(Dsu, Dsul),
citex_diag_conf hlst :: clean(citex diag_dlg),
insert_in_hlist(Dsul,citex diag conf hlst),
in_process(Dsul, highly confirmed, IPs),
verify disorders :: abduct_all(IPs, OPs),
retractall(prop(_, )),
retractall(val(_, , )),
out_process(OPs,Cps),
sort(Cps,Cpsl),
citex _diag_property hlst :: clean(citex diag dlg),
citex_diag value hlst :: clean(citex_diag dlg),
citex_diag_hi_hlst :: clean(citex diag_dlg),
insert_in_hlist(Cpsl,citex_diag concept_hlst).
handle p type(c) :-
handle type(h),
retractall(prop(_, )),
retractall(val(_, , )),
citex _diag_property hlst :: clean(citex diag dlg),
citex_diag value hlst :: clean(citex_diag dlg),
citex_diag_conf hlst :: clean(citex diag_dlg),
citex_diag hi_hlst :: clean(citex diag_dlg),
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citex diag sus_hlst :: clean(citex diag_dlg),
disorder :: reset_att(suspected/1),
diag_inference :: predict,
disorder :: get(suspected(Dsu)),
sort(Dsu, Dsul),
insert_in_hlist(Dsul,citex diag sus_hlst),
in_process(Dsul, confirmed, IPs),
confirm_disorders :: abduct all(IPs, OPs),
out_process(OPs,Cps),
sort(Cps,Cpsl),
insert_in_hlist(Cpsl,citex diag concept hlst).
handle p type(s) :-
handle type(h),
handle type(c),
plant :: get(season(Seson)),
season(Seson,L),
retractall(prop(_, )),
retractall(val(_, , )),
in_process(L, suspected, IPs),
caused by disoders :: abduct_all(IPs, OPs),
out_process(OPs,Cps),
sort(Cps,Cpsl),
citex _diag_property hlst :: clean(citex diag dlg),
citex_diag value hlst :: clean(citex_diag dlg),
citex _diag_sus_hlst :: clean(citex_diag dlg),
citex_diag conf hlst :: clean(citex diag dlg),
citex_diag_hi_hlst :: clean(citex diag_dlg),
insert_in_hlist(Cpsl,citex_diag concept_hlst).
handle type(X) :-
forall(retract(prop_type(C,A,V,X)),
( retract(finding(I,C,A,V)),
citex_diag_finding hlst :: delete item(citex diag_dlg.l),
( C ::is_single(A/l) >
C :: reset_att(A/1)

; P=.[A,Vs],
C :: get(P),
delete(Vs, V, Vsl),
P1=..[A, Vsl],
C ::set(P1)
)
)
).
get treat(Ds) :-
sort(Ds,Ds1),

get treat(Dsl, Tsl),
sort(date_sort) :: gsort(Ts1, Ts),
treat dialog :: display,

show _treat(Ts),

treat_dialog :: tkwait.
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get treat([], []).
get_treat([D|Ds], Ts) :-
D :: get(method(Method)),

(

Method =[] >
D :: leaves(Ls),
( (Ls=[]; Ls = [D]) ->
format to chars("~tThere is no Treatment for the disease

~w~n~n",[D],Treatl),

treatment') ->

name(Treat, Treatl),

T = [Treat]
; append(Ls, Ds, Dsl),

get_treat(Dsl, Ts)
)
my_get(D, material name(Matx), operation),
sort(Matx, Mat),
my_get(D, number(Number), treat_op),
my_get(D, date(Datex), treat op),

( Datex =[] ->

my_get(D, special_date(Date), treat_op)
; Date = Datex
),

my_get(D, material qty(Qty), operation),
my_get(D, unit(Unit), operation),
( (Method = painting ; Method = disinfection ; Method = 'soil

AT ="any suitable time'
; (Method = 'chemical spray' ; Method = 'foliage nutrition') ->
AT ='early morning or afternoon'
: AT="
)
my_get(D, advice(Advx), treat_op),
sort(Advx, Adv),
( (Mat =[], Method = [], Number = [], Date = [], Qty =[], Unit =[], AT

=[I, Adv=T]) ->

format to chars("~tThere is no Treatment for the disease

~w~n~n",[D],Treatl),

name(Treat, Treatl),
T = [Treat]

; format_to chars("Treatment of disorder ~w is :~n",[D],D1),
format _to chars("  Material : ~w~n",[Mat],Matl),
format to chars("  Method : ~w~n",[Method], Method1),
format _to chars("  Number : ~w~n",[Number], Numberl),
format to chars("  Qty: ~w~n",[Qty], Qtyl),
format _to chars("  Unit : ~w~n",[Unit], Unitl),
format to chars("  Application Time : ~w~n",[AT], AT1),
format _to chars("  Advice : ~w~n~n",[Adv], Adv]),
name(D11, D1),
name(Matl1, Matl),
name(Method11, Methodl),
name(Numberl 1, Numberl),
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name(Qty11, Qtyl),
name(Unitl 1, Unitl),

name(AT11, AT1),
name(Advll, Advl),
T =
[D11,Matl1,Method11,Numberl1,Date,Qty11,Unitl 1,AT11,Adv11]
),
Ts=[T|Tsl1]

)

get_treat(Ds, Tsl).
my_get(D, P, Super) :-

D = Super, !,

D :: get(P).

my_get(D, P, Super) :-
copy_term(P, P1),

D :: get(P1),
( arg(l,Pla []) -
D :: super(S),
my_get(S, P, Super)
; P=P1
).

File name : season_dis.pl

season(spring,[rose scarab,citrus_flower moth,psorosis,anthracnose,gummosis,wilt root rot
,ganoderma_rot,armillaria_root_rot,alternaria_leaves_spot,gum_spots,lichens,citrus_white fl
y, scales,aphids,mealy bug,leafminer,rust mite,bud mite,
brown_mite,flat_mite,citrus_nematude,nitrogen def,phosphorus_def,potassium_def,magnesi
um_def,manganese def,iron_ def,calcium def,zinc def,salt injury]).

season(summer,[psorosis,anthracnose,gummosis,wilt_root rot,ganoderma_rot,armillaria_roo
t rot,alternaria_leaves_spot,gum_spots,lichens,citrus_white fly,scales,aphids,mealy bug,leaf
miner,rust_mite,bud mite,brown_mite,flat mite,citrus_nematude,nitrogen def,phosphorus_d
ef,potassium_def,magnesium_def,manganese def,iron_def,calcium_def,zinc def,salt injury]
).
season(autumn,[impieetratura,stubborn,sooty mold,alternaria_rot,sun_burn,fruit cracking,fr
uit_creasing,mediterranean_fruit fly,green stink bug,psorosis,anthracnose,gummosis,wilt r
oot rot,ganoderma_rot,armillaria_root rot,alternaria_leaves spot,gum_spots,lichens,citrus
white_fly,scales,aphids,mealy bug,leafminer,rust mite,bud mite,brown_mite,flat mite,citru
s_nematude,nitrogen_def,phosphorus_def, potassium_def,
magnesium_def,manganese def,iron def,calcium_ def,zinc_def,salt injury]).

season(winter,[impieetratura,stubborn,sooty mold,alternaria rot,sun_burn,fruit cracking,frui
t creasing,mediterranean_fruit fly,green_stink bug,psorosis,anthracnose,gummosis,wilt_roo
t rot,ganoderma_rot,armillaria_root rot,alternaria leaves spot,gum_spots,lichens,citrus whi
te_fly,scales,aphids,mealy bug,leafminer,rust mite,bud mite,brown_mite,flat mite,citrus n
ematude,nitrogen_def,phosphorus_def,potassium def,magnesium_def,manganese def,iron d
ef,calcium_def,zinc_def,salt_injury]).
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5.5Diagnosis Test Case
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Citex Diagnosis

All Disorder
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Citex Diagnosis
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Citex Diagnosis
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rust_mite
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6. Treatment subsystem

6.1. Relations between expressions

File name : treat_rules.pl
:- use_module(library(lists), [memberchk/2]).
:- ensure_loaded('$SKROL/lib/rule_exp").
treated by :: {
rl(| material name(none)in stubborn,
method(advice)in stubborn,
number(1)in stubborn,
date(Vvl) in stubborn]) if
:eval rule exp(current date of plant, Vvl),
confirmed(stubborn) in disorder &
r2(| material name(none)in stubborn,
method(advice)in stubborn,
number(1)in stubborn,
date(Vvl) in stubborn]) if
:eval rule exp(current date of plant, Vvl),
highly confirmed(stubborn) in disorder &
r3([ material name(none)in impieetratura,
method(advice)in impieetratura,
number(1)in impieetratura,
date(Vvl) in impieetratura]) if
:eval rule exp(current date of plant, Vvl),
confirmed(impieetratura) in disorder &
r4(| material name(none)in impieetratura,
method(advice)in impieetratura,
number(1)in impieetratura,
date(Vvl) in impieetratura]) if
:eval rule exp(current date of plant, Vvl),
highly confirmed(impieetratura) in disorder &
r5([ material name(none)in anthracnose,
method(advice)in anthracnose,
number(1)in anthracnose,
date(Vv1) in anthracnose]) if
:eval rule exp(current date of plant, Vv1),
confirmed(anthracnose) in disorder &
r6(] material name(none)in anthracnose,
method(advice)in anthracnose,
number(1)in anthracnose,
date(Vvl1) in anthracnose]) if
:eval rule exp(current date of plant, Vv1),
highly confirmed(anthracnose) in disorder &
r7(] material name(none)in alternaria leaves_spot,
method(advice)in alternaria_leaves_spot,
number(1)in alternaria_leaves_spot,
date(Vvl) in alternaria leaves spot]) if
:eval rule exp(current date of plant, Vvl),
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r8([

r9([

r10([

rl1(

r12([

r13(

r14([

rl15(]

r16(

confirmed(alternaria leaves spot) in disorder &
material name(none)in alternaria_leaves spot,

method(advice)in alternaria_leaves_spot,
number(1)in alternaria_leaves_spot,
date(Vvl) in alternaria leaves spot]) if
:eval rule exp(current date of plant, Vvl),

highly confirmed(alternaria leaves spot) in disorder &

material name(none)in alternaria rot,
method(advice)in alternaria_rot,
number(1)in alternaria_rot,

date(Vvl) in alternaria_rot]) if

:eval rule exp(current date of plant, Vv1),
confirmed(alternaria_rot) in disorder &
material name(none)in alternaria_rot,
method(advice)in alternaria_rot,
number(1)in alternaria_rot,

date(Vvl) in alternaria_rot]) if

:eval rule exp(current date of plant, Vv1),

highly confirmed(alternaria_rot) in disorder &

material name(none)in gum_spots,
method(advice)in gum_spots,

number(1)in gum_spots,

date(Vvl) in gum_spots]) if

:eval rule exp(current date of plant, Vv1),
confirmed(gum_spots) in disorder &
material name(none)in gum_spots,
method(advice)in gum_spots,

number(1)in gum_spots,

date(Vvl) in gum_spots]) if

:eval rule exp(current date of plant, Vv1),
highly confirmed(gum_spots) in disorder &
material name(none)in sun_burn,
method(advice)in sun_burn,

number(1)in sun_burn,

date(Vvl) in sun_burn]) if

:eval rule exp(current date of plant, Vv1),
confirmed(sun_burn) in disorder &
material name(none)in sun_burn,
method(advice)in sun_burn,

number(1)in sun_burn,

date(Vvl) in sun_burn]) if

:eval rule exp(current date of plant, Vv1),
highly confirmed(sun_burn) in disorder &
material name(none)in salt_injury,
method(advice)in salt_injury,

number(1)in salt_injury,

date(Vvl) in salt_injury]) if

:eval rule exp(current date of plant, Vv1),
confirmed(salt_injury) in disorder &
material name(none)in salt_injury,
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rl17([

r18(

r19(

20([

21(

22(

23(

24(]

method(advice)in salt_injury,

number(1)in salt_injury,

date(Vvl) in salt_injury]) if

:eval rule exp(current date of plant, Vvl),
highly confirmed(salt injury) in disorder &
material name(none)in rose_scarab,
method(advice)in rose_scarab,
number(1)in rose scarab,

date(Vvl) in rose scarab]) if

:eval rule exp(current date of plant, Vv1),
confirmed(rose scarab) in disorder &
material name(none)in rose_scarab,
method(advice)in rose scarab,
number(1)in rose_scarab,

date(Vvl) in rose_scarab]) if

:eval rule exp(current date of plant, Vv1),
highly confirmed(rose scarab) in disorder &
material name(none)in green_stink bug,
method(advice)in green_stink bug,
number(1)in green_stink bug,

date(Vvl) in green_stink bug]) if

:eval rule exp(current date of plant, Vv1),
confirmed(green_stink bug) in disorder &
material name(none)in green_stink bug,
method(advice)in green_stink bug,
number(1)in green_stink bug,

date(Vvl) in green_stink bug]) if

:eval rule exp(current date of plant, Vv1),

highly confirmed(green_stink bug) in disorder &

material name(none)in psorosis,
method(advice)in psorosis,

number(1)in psorosis,

date(Vvl) in psorosis]) if

:eval rule exp(current date of plant, Vv1),
confirmed(psorosis) in disorder &

material name(none)in psorosis,
method(advice)in psorosis,

number(1)in psorosis,

date(Vvl) in psorosis]) if

:eval rule exp(current date of plant, Vv1),
highly confirmed(psorosis) in disorder &
material name(none)in armillaria_root_rot,
method(advice)in armillaria_root_rot,
number(1)in armillaria_root_rot,

date(Vvl) in armillaria_root rot]) if

:eval rule exp(current date of plant, Vv1),
confirmed(armillaria_root rot) in disorder &
material name(none)in armillaria_root_rot,
method(advice)in armillaria_root_rot,
number(1)in armillaria_root_rot,
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r25(]

126(]

27([

28([

29([

130([

131(

32(

date(Vvl) in armillaria_root rot]) if

:eval rule exp(current date of plant, Vvl),
highly confirmed(armillaria root rot) in disorder &
material name(none)in fruit_cracking,
method(advice)in fruit cracking,

number(1)in fruit cracking,

date(Vvl) in fruit_cracking]) if

:eval rule exp(current date of plant, Vvl),
confirmed(fruit cracking) in disorder &
material name(none)in fruit cracking,
method(advice)in fruit_cracking,

number(1)in fruit_cracking,

date(Vvl) in fruit_cracking]) if

:eval rule exp(current date of plant, Vv1),
highly confirmed(fruit cracking) in disorder &
material name(none)in fruit creasing,
method(advice)in fruit_creasing,

number(1)in fruit_creasing,

date(Vvl) in fruit_creasing]) if

:eval rule exp(current date of plant, Vv1),
confirmed(fruit_creasing) in disorder &
material name(none)in fruit creasing,
method(advice)in fruit_creasing,

number(1)in fruit_creasing,

date(Vvl) in fruit_creasing]) if

:eval rule exp(current date of plant, Vv1),
highly confirmed(fruit creasing) in disorder &
material name(none)in sooty mold,
method(advice)in sooty mold,

number(1)in sooty mold,

date(Vvl) in sooty_mold]) if

:eval rule exp(current date of plant, Vv1),
confirmed(sooty mold) in disorder &

material name(none)in sooty mold,
method(advice)in sooty mold,

number(1)in sooty mold,

date(Vvl) in sooty_mold]) if

:eval rule exp(current date of plant, Vv1),
highly confirmed(sooty mold) in disorder &
material name(potassium_permenganat)in gummosis,
method(disinfection)in gummosis,
number(1)in gummosis,

date(Vvl) in gummosis]) if

:eval rule exp(current date of plant, Vv1),
confirmed(gummosis) in disorder &

material name(potassium_permenganat)in gummosis,
method(disinfection)in gummosis,
number(1)in gummosis,

date(Vvl) in gummosis]) if

:eval rule exp(current date of plant, Vv1),
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highly confirmed(gummosis) in disorder &
r33a([ material name(topsin)in ganoderma rot opl,
method('chemical spray')in ganoderma rot opl,
number(1)in ganoderma rot opl,
date(Vvl) in ganoderma rot opl]) if
:eval rule exp(current date of plant, Vvl),
confirmed(ganoderma_rot) in disorder &
r33b([ method('chemical spray')in ganoderma rot op2,
material name('bordeaux past')in ganoderma rot op2,
number(2)in ganoderma_rot_op2,
date(Vvl) in ganoderma_rot op2]) if
:eval rule exp(current date of plant, Vv1),
confirmed(ganoderma rot) in disorder &
r34a(] material name(topsin)in ganoderma rot opl,
method('chemical spray')in ganoderma_rot _opl,
number(1)in ganoderma_rot opl,
date(Vvl) in ganoderma_rot opl]) if
:eval rule exp(current date of plant, Vv1),
highly confirmed(ganoderma_rot) in disorder &
r34b([ method('chemical spray')in ganoderma_rot op2,
material name('bordeaux past')in ganoderma_rot op2,
number(2)in ganoderma_rot_op2,
date(Vvl) in ganoderma_rot op2]) if
:eval rule exp(current date of plant, Vv1),
highly confirmed(ganoderma_rot) in disorder &
r35a(] material name(topsin)in wilt root rot opl,
method('soil treatment')in wilt root rot opl,
number(1)in wilt_root rot opl,
date(Vvl) in wilt_root rot opl]) if
:eval rule exp(current date of plant, Vv1),
confirmed(wilt_root_rot) in disorder &
r35b([ material name(topsin)in wilt root rot op2,
method('soil treatment')in wilt root rot op2,
number(2)in wilt_root _rot op2,
date(Vvl) in wilt_root rot op2]) if
:eval rule exp(current date of plant+21, Vv1),
confirmed(wilt_root_rot) in disorder &
r36a(] material name(topsin)in wilt root rot opl,
method('soil treatment')in wilt root rot opl,
number(1)in wilt_root rot opl,
date(Vvl) in wilt_root rot opl]) if
:eval rule exp(current date of plant, Vv1),
highly confirmed(wilt root rot) in disorder &
r36b([ material name(topsin)in wilt root _rot op2,
method('soil treatment')in wilt root rot op2,
number(2)in wilt_root _rot op2,
date(Vvl) in wilt_root rot op2]) if
:eval rule exp(current date of plant+21, Vv1),
highly confirmed(wilt root rot) in disorder &
r37([ material name('vertimec 1.8%")in citrus_white fly,
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38([

r39([

r40([

r41([

r42([

method('chemical spray')in citrus_white fly,
number(1)in citrus_white fly,

date(Vvl) in citrus_white fly]) if

:eval rule exp(current date of plant, Vvl),
confirmed(citrus_white fly) in disorder,
confirmed(_55189) in disorder,

:(\+ memberchk(aphids, 55189)) &
material name('vertimec 1.8%')in citrus_white fly,
method('chemical spray')in citrus_white fly,
number(1)in citrus_white fly,

date(Vvl) in citrus_white fly]) if

:eval rule exp(current date of plant, Vv1),
highly confirmed(citrus white fly) in disorder,
highly confirmed( 56825) in disorder,

:(\+ memberchk(aphids, 56825)) &
method('chemical spray')in aphids,
method('chemical spray')in citrus_white fly,
number(1)in aphids,

number(1)in citrus_white fly,

date(Vvl) in aphids,

date(Vvl) in citrus_white fly,

material name(Vv2) in aphids,

material name(Vv2) in citrus_white fly]) if
:eval rule exp(current date of plant, Vv1),
confirmed(aphids) in disorder,
confirmed(citrus_white fly) in disorder,
material_gr1(Vv2) in operation &
method('chemical spray')in aphids,
method('chemical spray')in citrus_white fly,
number(1)in aphids,

number(1)in citrus_white fly,

material name(Vvl) in aphids,

material name(Vvl) in citrus_white fly,
date(Vv2) in aphids,

date(Vv2) in citrus_white fly]) if

:eval rule exp(current date of plant, Vv2),
highly confirmed(aphids) in disorder,
highly confirmed(citrus_white fly) in disorder,
material_gr1(Vvl) in operation &

material name('malathion 57%')in aphids,
method('chemical spray')in aphids,
number(1)in aphids,

date(Vvl) in aphids]) if

:eval rule exp(current date of plant, Vv1),
confirmed(aphids) in disorder,
confirmed(_62849) in disorder,

:(\+ memberchk(citrus_white fly, 62849)) &
material name('malathion 57%'")in aphids,
method('chemical spray')in aphids,
number(1)in aphids,
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r43([

r44([

r45([

r46(]

rd7([

r48([

r49([

date(Vvl) in aphids]) if

:eval rule exp(current date of plant, Vvl),
highly confirmed(aphids) in disorder,

highly confirmed( 64485) in disorder,

:(\+ memberchk(citrus_white fly, 64485)) &
method('chemical spray')in citrus_flower moth,
number(1)in citrus_flower moth,

material name(Vvl) in citrus_flower moth,
date(Vv2) in citrus_flower moth]) if

:eval rule exp(current date of plant, Vv2),
confirmed(citrus_flower moth) in disorder,
material gr2(Vvl) in operation &
method('chemical spray')in citrus_flower moth,
number(1)in citrus_flower moth,

material name(Vvl) in citrus_flower moth,
date(Vv2) in citrus_flower moth]) if

:eval rule exp(current date of plant, Vv2),
highly confirmed(citrus_flower moth) in disorder,
material_gr2(Vvl) in operation &
method('chemical spray')in lichens,
number(1)in lichens,

material name(Vvl1) in lichens,

date(Vv2) in lichens]) if

:eval rule exp(current date of plant, Vv2),
season(winter) in plant,

confirmed(lichens) in disorder,
material_gr3(Vvl) in operation &
method('chemical spray')in lichens,
number(1)in lichens,

material name(Vvl) in lichens,

date(Vv2) in lichens]) if

:eval rule exp(current date of plant, Vv2),
season(winter) in plant,

highly confirmed(lichens) in disorder,
material_gr3(Vvl) in operation &
method('chemical spray')in lichens,
number(1)in lichens,

special_date('next 1/12")in lichens,

material name(Vvl) in lichens]) if
confirmed(lichens) in disorder,

season(_72183) in plant, :(_72183\==winter),
material _gr3(Vvl) in operation &
method('chemical spray')in lichens,
number(1)in lichens,

special_date('next 1/12")in lichens,

material name(Vv1) in lichens]) if
season(_73566) in plant, :(_73566\==winter),
highly confirmed(lichens) in disorder,
material_gr3(Vvl) in operation &

material name('bordeaux past')in gummosis,
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r50([

rS1([

r52([

r53([

r54([

r55([

method(painting)in gummosis,
number(1)in gummosis,

date(Vvl) in gummosis]) if

:eval rule exp(current date of plant, Vvl),
season(winter) in plant,
confirmed(gummosis) in disorder &
material name('bordeaux past')in gummosis,
method(painting)in gummosis,
number(1)in gummosis,

date(Vvl) in gummosis]) if

:eval rule exp(current date of plant, Vvl),
season(winter) in plant,

highly confirmed(gummosis) in disorder &
method('chemical spray')in scales,
number(1)in scales,

material name(Vv1) in scales,

date(Vv2) in scales]) if

:eval rule exp(current date of plant, Vv2),
season(summer) in plant,
confirmed(scales) in disorder,
material_gr1(Vvl) in operation &
method('chemical spray')in scales,
number(1)in scales,

material name(Vv1) in scales,

date(Vv2) in scales]) if

:eval rule exp(current date of plant, Vv2),
season(summer) in plant,

highly confirmed(scales) in disorder,
material_gr1(Vvl) in operation &
method('chemical spray')in mealy bug,
number(1)in mealy bug,

material name(Vvl) in mealy bug,
date(Vv2) in mealy bug]) if

:eval rule exp(current date of plant, Vv2),
season(summer) in plant,
confirmed(mealy bug) in disorder,
material_gr1(Vvl) in operation &
method('chemical spray')in mealy bug,
number(1)in mealy bug,

material name(Vvl) in mealy bug,
date(Vv2) in mealy bug]) if

:eval rule exp(current date of plant, Vv2),
season(summer) in plant,

highly confirmed(mealy bug) in disorder,
material_gr1(Vvl) in operation &
method('chemical spray')in scales,
number(1)in scales,

special_date('next summer')in scales,
material name(Vvl) in scales]) if
season(spring) in plant,
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r56(]

r57([

r58([

r59([

r60([

r61([

r62(

confirmed(scales) in disorder,

material _gr1(Vvl) in operation &
method('chemical spray')in scales,
number(1)in scales,

special date('next summer')in scales,
material name(Vv1) in scales]) if
season(spring) in plant,

highly confirmed(scales) in disorder,
material gr1(Vvl) in operation &
method('chemical spray')in mealy bug,
number(1)in mealy bug,
special_date('next summer')in mealy bug,
material name(Vvl) in mealy bug]) if
season(spring) in plant,
confirmed(mealy bug) in disorder,
material_grl(Vvl) in operation &
method('chemical spray')in mealy bug,
number(1)in mealy bug,
special_date('next summer')in mealy bug,
material name(Vvl) in mealy bug]) if
season(spring) in plant,

highly confirmed(mealy bug) in disorder,
material_gr1(Vvl) in operation &
method('chemical spray')in scales,
number(1)in scales,

material name(Vv1) in scales,

date(Vv2) in scales]) if

:eval rule exp(current date of plant, Vv2),
season(winter) in plant,

confirmed(scales) in disorder,
material_gr4(Vvl) in operation &
method('chemical spray')in scales,
number(1)in scales,

material name(Vv1) in scales,

date(Vv2) in scales]) if

:eval rule exp(current date of plant, Vv2),
season(winter) in plant,

highly confirmed(scales) in disorder,
material_gr4(Vvl) in operation &
method('chemical spray')in mealy bug,
number(1)in mealy bug,

material name(Vvl) in mealy bug,
date(Vv2) in mealy bug]) if

:eval rule exp(current date of plant, Vv2),
season(winter) in plant,
confirmed(mealy bug) in disorder,
material_gr4(Vvl) in operation &
method('chemical spray')in mealy bug,
number(1)in mealy bug,

material name(Vvl) in mealy bug,

149

TR/CLAES/214/2001.5



date(Vv2) in mealy bug]) if
:eval rule exp(current date of plant, Vv2),
season(winter) in plant,
highly confirmed(mealy bug) in disorder,
material gr4(Vvl) in operation &

r63([ method('chemical spray')in scales,
number(1)in scales,
special date('next winter')in scales,
material name(Vvl) in scales]) if
season(autumn) in plant,
confirmed(scales) in disorder,
material gr4(Vvl) in operation &

r64([ method('chemical spray')in scales,
number(1)in scales,
special_date('next winter')in scales,
material name(Vv1) in scales]) if
season(autumn) in plant,
highly confirmed(scales) in disorder,
material_gr4(Vvl) in operation &

r65(] method('chemical spray')in mealy bug,
number(1)in mealy bug,
special_date('next winter')in mealy bug,
material name(Vvl) in mealy bug]) if
season(autumn) in plant,
confirmed(mealy bug) in disorder,
material_gr4(Vvl) in operation &

r66(] method('chemical spray')in mealy bug,
number(1)in mealy bug,
special_date('next winter')in mealy bug,
material name(Vvl) in mealy bug]) if
season(autumn) in plant,
highly confirmed(mealy bug) in disorder,
material_gr4(Vvl) in operation &

r67a(] method('chemical spray')in leafminer opl,
number(1)in leafminer opl,
material name(Vvl) in leafminer opl,
date(Vv2) in leafminer opl]) if
:eval rule exp(current date of plant, Vv2),
season(summer) in plant,
confirmed(leafminer) in disorder,
material_gr5(Vvl) in operation &

r67b([ method('chemical spray')in leafminer op2,
number(2)in leafminer _op2,
material name(Vvl) in leafminer op2,
date(Vv2) in leafminer op2]) if
:eval rule exp(current date of plant+21, Vv2),
season(summer) in plant,
confirmed(leafminer) in disorder,
material_gr5(Vvl) in operation &

r67¢(] method('chemical spray')in leafminer op3,
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number(3)in leafminer op3,
material name(Vvl) in leafminer op3,
date(Vv2) in leafminer op3]) if
:eval rule exp(current date of plant+42, Vv2),
season(summer) in plant,
confirmed(leafminer) in disorder,
material gr5(Vvl) in operation &

r68a([ method('chemical spray')in leafminer opl,
number(1)in leafminer opl,
material name(Vvl) in leafminer opl,
date(Vv2) in leafminer opl]) if
:eval rule exp(current date of plant, Vv2),
season(summer) in plant,
highly confirmed(leafminer) in disorder,
material_gr5(Vvl) in operation &

r68b([ method('chemical spray')in leafminer op2,
number(2)in leafminer _op2,
material name(Vvl) in leafminer op2,
date(Vv2) in leafminer op2]) if
:eval rule exp(current date of plant+21, Vv2),
season(summer) in plant,
highly confirmed(leafminer) in disorder,
material_gr5(Vvl) in operation &

r68c(] method('chemical spray')in leafminer op3,
number(3)in leafminer op3,
material name(Vvl) in leafminer op3,
date(Vv2) in leafminer op3]) if
:eval rule exp(current date of plant+42, Vv2),
season(summer) in plant,
highly confirmed(leafminer) in disorder,
material_gr5(Vvl) in operation &

r69a(] method('chemical spray')in leafminer opl,
number(1)in leafminer opl,
special_date('next 1/6")in leafminer opl,
material name(Vvl) in leafminer opl]) if
confirmed(leafminer) in disorder,
season(_112909) in plant,  :(_112909\==summer),
material_gr5(Vvl) in operation &

r69b([ method('chemical spray')in leafminer _op2,
number(2)in leafminer op2,
special date('next 22/6')in leafminer op2,
material name(Vvl) in leafminer op2]) if
confirmed(leafminer) in disorder,
season(_114448) in plant,  :(_114448\==summer),
material_gr5(Vvl) in operation &

r69c(] method('chemical spray')in leafminer op3,
number(3)in leafminer op3,
special_date('next 13/7')in leafminer op3,
material name(Vvl) in leafminer op3]) if
confirmed(leafminer) in disorder,
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r70a([

r70b([

r70¢([

r71a([

r71b([

r72a([

r72b([

season(_115987) in plant,  :(_115987\==summer),
material _gr5(Vvl) in operation &
method('chemical spray')in leafminer opl,
number(1)in leafminer opl,

special date('next 1/6")in leafminer opl,
material name(Vvl) in leafminer opl]) if
highly confirmed(leafminer) in disorder,
season(_119065) in plant,  :(_119065\==summer),
material gr5(Vvl) in operation &
method('chemical spray')in leafminer op2,
number(1)in leafminer _op2,

special_date('next 22/6')in leafminer op2,
material name(Vvl) in leafminer op2]) if
highly confirmed(leafminer) in disorder,
season(_120604) in plant,  :(_120604\==summer),
material_gr5(Vvl) in operation &
method('chemical spray')in leafminer op3,
number(1)in leafminer op3,

special_date('next 13/7')in leafminer op3,
material name(Vv1) in leafminer op3]) if
highly confirmed(leafminer) in disorder,
season(_122143) in plant,  :(_122143\==summer),
material_gr5(Vvl) in operation &
method('chemical spray')in rust_mite opl,
number(1)in rust_mite_opl,

material name(Vvl) in rust mite opl,
date(Vv2) in rust_mite_opl]) if

:eval rule exp(current date of plant, Vv2),
season(summer) in plant,

confirmed(rust_mite) in disorder,
material_gr6(Vvl) in operation &
method('chemical spray')in rust_mite op2,
number(2)in rust_mite_op2,

material name(Vvl) in rust mite op2,
date(Vv2) in rust_mite_op2]) if

:eval rule exp(current date of plant+15, Vv2),
season(summer) in plant,

confirmed(rust_mite) in disorder,
material_gr6(Vvl) in operation &
method('chemical spray')in rust_mite opl,
number(1)in rust_mite_opl,

material name(Vvl) in rust mite opl,
date(Vv2) in rust_mite_opl]) if

:eval rule exp(current date of plant, Vv2),
season(summer) in plant,

highly confirmed(rust mite) in disorder,
material_gr6(Vvl) in operation &
method('chemical spray')in rust_mite op2,
number(2)in rust_mite_op2,

material name(Vvl) in rust _mite op2,
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r73([

r74((

r75a([

r75b([

r75¢([

r75d([

date(Vv2) in rust mite op2]) if

:eval rule exp(current date of plant+15, Vv2),
season(summer) in plant,

highly confirmed(rust mite) in disorder,

material gr6(Vvl) in operation &

material name(none)in rust mite,

method(advice)in rust mite,

number(1)in rust_mite,

date(Vvl) in rust_mite]) if

:eval rule exp(current date of plant, Vv1),
season(_130378) in plant,  :(_130378\==summer),
confirmed(rust_mite) in disorder &

material name(none)in rust_mite,

method(advice)in rust_mite,

number(1)in rust_mite,

date(Vvl) in rust_mite]) if

:eval rule exp(current date of plant, Vvl),
season(_131949) in plant,  :(_131949\==summer),
highly confirmed(rust_mite) in disorder &
method('chemical spray')in bud_mite opl,
number(1)in bud_mite_opl,

material name(Vvl) in bud mite opl,

date(Vv2) in bud_mite _opl]) if

:eval rule exp(current date of plant+15, Vv2),
confirmed(bud_mite) in disorder,
current_week(_133738) in plant, :(_133738>=7),

current_ week(_134001) in plant, :(_134001=<22),

material gr6(Vvl) in operation &

method('chemical spray')in bud_mite op2,
number(2)in bud_mite op2,

material name(Vvl) in bud mite op2,

date(Vv2) in bud_mite op2]) if

:eval rule exp(current date of plant+15, Vv2),
confirmed(bud mite) in disorder,
current_week(_135790) in plant, :(_135790>=7),

current_week(_136053) in plant, :(_136053=<22),

material_gr6(Vvl) in operation &
method('chemical spray')in bud_mite opl,
number(1)in bud_mite_opl,

material name(Vvl) in bud _mite opl,
date(Vv2) in bud_mite _opl]) if

:eval rule exp(current date of plant+15, Vv2),
confirmed(bud_mite) in disorder,

current_week(_137842) in plant, :(_137842>=35),
current_week(_138105) in plant, :(_138105=<44),

material_gr6(Vvl) in operation &
method('chemical spray')in bud_mite op2,
number(2)in bud_mite op2,

material name(Vvl) in bud mite op2,
date(Vv2) in bud_mite op2]) if
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r76a([

r76b([

r76¢([

r76d([

r77a([

r77b([

:eval rule exp(current date of plant+15, Vv2),
confirmed(bud mite) in disorder,

current week( 139894) in plant, :(_139894>=35),
current week( 140157) in plant, :((_140157=<44),
material gr6(Vvl) in operation &

method('chemical spray')in bud_mite opl,
number(1)in bud mite opl,

material name(Vvl) in bud_mite opl,

date(Vv2) in bud_mite opl]) if

:eval rule exp(current date of plant+15, Vv2),
highly confirmed(bud_mite) in disorder,
current_week(_141946) in plant, :(_141946>=7),
current_ week(_142209) in plant, :(142209=<22),
material gr6(Vvl) in operation &

method('chemical spray')in bud_mite opl,
number(1)in bud_mite opl,

material name(Vvl) in bud mite opl,

date(Vv2) in bud mite opl]) if

:eval rule exp(current date of plant+15, Vv2),

highly confirmed(bud_mite) in disorder,
current_week( 144258) in plant, :(_144258>=35),
current_week( 144521) in plant, :(144521=<44),
material_gr6(Vvl) in operation &

method('chemical spray')in bud _mite op2,
number(2)in bud_mite_op2,

material name(Vvl) in bud_mite op2,

date(Vv2) in bud_mite _op2]) if

:eval rule exp(current date of plant+15, Vv2),

highly confirmed(bud_mite) in disorder,
current_week(_146310) in plant, :(_146310>=7),
current_week(_146573) in plant, :(_146573=<22),
material_gr6(Vvl) in operation &

method('chemical spray')in bud_mite op2,
number(2)in bud_mite op2,

material name(Vvl) in bud mite op2,

date(Vv2) in bud_mite op2]) if

:eval rule exp(current date of plant+15, Vv2),

highly confirmed(bud_mite) in disorder,

current_ week( 148362) in plant, :(_148362>=35),
current_week( 148625) in plant, :(_148625=<44),
material_gr6(Vvl) in operation &

material name(none)in bud_mite,

method(advice)in bud mite,

number(1)in bud_mite,

date(Vvl) in bud_mite]) if

:eval rule exp(current date of plant, Vv1),
confirmed(bud_mite) in disorder,
current_week(_150378) in plant, :(_150378>0),
current_ week(_150641) in plant, ((_150641<7) &
material name(none)in bud_mite,
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r77¢c([

r78a([

r78b([

r78¢([

r79a([

r79b([

method(advice)in bud mite,

number(1)in bud_mite,

date(Vvl) in bud_mite]) if

:eval rule exp(current date of plant, Vvl),
confirmed(bud mite) in disorder,

current_week( 152238) in plant, :(_152238>22),
current week( 152501) in plant, ((_152501<35) &
material name(none)in bud_mite,

method(advice)in bud mite,

number(1)in bud_mite,

date(Vvl) in bud_mite]) if

:eval rule exp(current date of plant, Vv1),
confirmed(bud_mite) in disorder,
current_week(_154098) in plant, :(_154098>44),
current_ week( 154361) in plant, (((154361=<52) &
material name(none)in bud_mite,

method(advice)in bud mite,

number(1)in bud_mite,

date(Vvl) in bud_mite]) if

:eval rule exp(current date of plant, Vv1),

highly confirmed(bud_mite) in disorder,
current_week(_155958) in plant, :(_155958>0),
current_ week( 156221) in plant, (156221<7) &
material name(none)in bud_mite,

method(advice)in bud mite,

number(1)in bud_mite,

date(Vvl) in bud_mite]) if

:eval rule exp(current date of plant, Vv1),

highly confirmed(bud_mite) in disorder,
current_week(_157818) in plant, :(_157818>22),
current_week(_158081) in plant, :(_158081<35) &
material name(none)in bud_mite,

method(advice)in bud mite,

number(1)in bud_mite,

date(Vvl) in bud_mite]) if

:eval rule exp(current date of plant, Vv1),

highly confirmed(bud_mite) in disorder,
current_week(_159678) in plant, :(_159678>44),
current_ week( 159941) in plant, ((159941=<52) &
method('chemical spray')in brown_mite opl,
number(1)in brown_mite opl,

material name(Vvl) in brown mite opl,

date(Vv2) in brown_mite opl]) if

:eval rule exp(current date of plant, Vv2),
season(summer) in plant,

confirmed(brown_mite) in disorder,
material_gr7(Vvl) in operation &

method('chemical spray')in brown_mite op2,
number(2)in brown_mite op2,

material name(Vvl) in brown mite op2,
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r80a([

r30b([

81([

r82([

r83a([

r83b([

date(Vv2) in brown_mite op2]) if

:eval rule exp(current date of plant+15, Vv2),
season(summer) in plant,
confirmed(brown_mite) in disorder,

material gr7(Vvl) in operation &
method('chemical spray')in brown mite opl,
number(1)in brown mite opl,

material name(Vvl) in brown mite opl,
date(Vv2) in brown_mite opl]) if

:eval rule exp(current date of plant, Vv2),
season(summer) in plant,

highly confirmed(brown mite) in disorder,
material_gr7(Vvl) in operation &
method('chemical spray')in brown_mite op2,
number(2)in brown_mite op2,

material name(Vvl) in brown mite op2,
date(Vv2) in brown_mite op2]) if

:eval rule exp(current date of plant+15, Vv2),
season(summer) in plant,

highly confirmed(brown mite) in disorder,
material_gr7(Vvl) in operation &

material name(none)in brown_mite,
method(advice)in brown mite,

number(1)in brown_mite,

date(Vvl) in brown_mite]) if

:eval rule exp(current date of plant, Vv1),

season(_167980) in plant,  :(_167980\==summer),

confirmed(brown_mite) in disorder &
material name(none)in brown_mite,
method(advice)in brown_mite,
number(1)in brown mite,

date(Vvl) in brown mite]) if

:eval rule exp(current date of plant, Vvl),

season(_169551) in plant,  :(_169551\==summer),

highly confirmed(brown_mite) in disorder &
method('chemical spray')in flat mite opl,
number(1)in flat mite opl,

material name(Vvl) in flat mite opl,
date(Vv2) in flat_mite opl]) if

:eval rule exp(current date of plant, Vv2),
season(summer) in plant,
confirmed(flat_mite) in disorder,
material_gr7(Vvl) in operation &
method('chemical spray')in flat mite op2,
number(2)in flat mite op2,

material name(Vvl) in flat mite op2,
date(Vv2) in flat_mite op2]) if

:eval rule exp(current date of plant+15, Vv2),
season(summer) in plant,
confirmed(flat_mite) in disorder,
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material gr7(Vvl) in operation &
r84a(] method('chemical spray')in flat mite opl,
number(1)in flat mite opl,
material name(Vvl) in flat mite opl,
date(Vv2) in flat mite opl]) if
:eval rule exp(current date of plant, Vv2),
season(summer) in plant,
highly confirmed(flat _mite) in disorder,
material gr7(Vvl) in operation &
r84b([ method('chemical spray')in flat mite op2,
number(2)in flat mite op2,
material name(Vvl) in flat mite op2,
date(Vv2) in flat_mite op2]) if
:eval rule exp(current date of plant+15, Vv2),
season(summer) in plant,
highly confirmed(flat_mite) in disorder,
material_gr7(Vvl) in operation &
r85(] material name(none)in flat mite,
method(advice)in flat mite,
number(1)in flat_mite,
date(Vvl) in flat_mite]) if
:eval rule exp(current date of plant, Vv1),
season(_177746) in plant,  :(_177746\==summer),
confirmed(flat_mite) in disorder &
r86(] material name(none)in flat mite,
method(advice)in flat_mite,
number(1)in flat_mite,
date(Vvl) in flat_mite]) if
:eval rule exp(current date of plant, Vvl),
season(_179317) in plant,  :(_179317\==summer),
highly confirmed(flat mite) in disorder &
r87al([ method('soil treatment')in citrus_nematude opl,
number(1)in citrus_nematude opl,
material name(Vvl) in citrus_nematude opl,
date(Vv2) in citrus_nematude opl]) if
:eval rule exp(current date of plant, Vv2),
confirmed(citrus nematude) in disorder,
current_month(2) in plant,
material_gr8(Vvl) in operation &
r87a2([ method('soil treatment')in citrus_nematude op2,
number(2)in citrus_nematude op2,
material name(Vvl) in citrus_nematude op2,
date(Vv2) in citrus_nematude op2]) if
:eval rule exp(current date of plant+21, Vv2),
confirmed(citrus nematude) in disorder,
current_month(2) in plant,
material_gr8(Vvl) in operation &
r87b1([method('soil treatment')in citrus_nematude opl,
number(1)in citrus_nematude opl,
material name(Vvl) in citrus_nematude opl,
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date(Vv2) in citrus_nematude opl]) if
:eval rule exp(current date of plant, Vv2),
confirmed(citrus_nematude) in disorder,
current_month(3) in plant,

material gr8(Vvl) in operation &

r87b2([method('soil treatment')in citrus nematude op2,

number(2)in citrus_nematude op2,

material name(Vvl) in citrus_nematude op2,
date(Vv2) in citrus_nematude op2]) if

:eval rule exp(current date of plant+21, Vv2),
confirmed(citrus nematude) in disorder,
current_month(3) in plant,

material_gr8(Vvl) in operation &

r88al([ method('soil treatment')in citrus_nematude opl,

number(1)in citrus_nematude opl,

material name(Vvl) in citrus_nematude opl,
date(Vv2) in citrus_nematude opl]) if

:eval rule exp(current date of plant, Vv2),
highly confirmed(citrus_nematude) in disorder,
current_month(2) in plant,

material_gr8(Vvl) in operation &

r88a2([ method('soil treatment')in citrus_nematude op2,

number(2)in citrus_nematude op2,

material name(Vvl) in citrus_nematude op2,
date(Vv2) in citrus_nematude op2]) if

:eval rule exp(current date of plant+21, Vv2),
highly confirmed(citrus_nematude) in disorder,
current_month(2) in plant,

material_gr8(Vvl) in operation &

r88b1([method('soil treatment')in citrus_nematude opl,

number(1)in citrus_nematude opl,

material name(Vvl) in citrus_nematude opl,
date(Vv2) in citrus_nematude opl]) if

:eval rule exp(current date of plant, Vv2),
highly confirmed(citrus_nematude) in disorder,
current_month(3) in plant,

material_gr8(Vvl) in operation &

r88b2([method('soil treatment')in citrus_nematude op2,

number(2)in citrus_nematude op2,

material name(Vvl) in citrus_nematude op2,
date(Vv2) in citrus_nematude op2]) if

:eval rule exp(current date of plant+21, Vv2),
highly confirmed(citrus_nematude) in disorder,
current_month(3) in plant,

material_gr8(Vvl) in operation &

r89al([ method('soil treatment')in citrus_nematude opl,

number(1)in citrus_nematude opl,
special_date('next 1/2")in citrus_nematude opl,

material name(Vvl) in citrus_nematude opl]) if

confirmed(citrus_nematude) in disorder,
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current month(_187480) in plant,  :(_187480\==2),
material gr8(Vvl) in operation &

r89a2(| method('soil treatment')in citrus_nematude op2,
number(2)in citrus_nematude op2,
special date('next 22/2")in citrus_nematude op2,
material name(Vvl) in citrus_nematude op2]) if
confirmed(citrus_nematude) in disorder,
current month(_187480) in plant,  :(_187480\==2),
material gr8(Vvl) in operation &

r89b1([method('soil treatment')in citrus_nematude opl,
number(1)in citrus_nematude opl,
special_date('next 1/2")in citrus_nematude opl,
material name(Vvl) in citrus_nematude opl]) if
confirmed(citrus_nematude) in disorder,
current_month(_189019) in plant,  :(_189019\==3),
material gr8(Vvl) in operation &

r89b2([method('soil treatment')in citrus_nematude op2,
number(2)in citrus_nematude op2,
special_date('next 22/2')in citrus_nematude op2,
material name(Vvl) in citrus_nematude op2]) if
confirmed(citrus nematude) in disorder,
current_month(_189019) in plant,  :(_189019\==3),
material_gr8(Vvl) in operation &

r90al ([ method('soil treatment')in citrus_nematude opl,
number(1)in citrus_nematude opl,
special_date('next 1/2")in citrus_nematude opl,
material name(Vvl) in citrus_nematude opl]) if
highly confirmed(citrus_nematude) in disorder,
current_month(_190558) in plant,  :(_190558\==2),
material gr8(Vvl) in operation &

r90a2([ method('soil treatment')in citrus_nematude op2,
number(2)in citrus_nematude op2,
special_date('next 22/2')in citrus_nematude op2,
material name(Vvl) in citrus_nematude op2]) if
highly confirmed(citrus_nematude) in disorder,
current_month(_190558) in plant,  :(_190558\==2),
material_gr8(Vvl) in operation &

r90b1([method('soil treatment')in citrus_nematude opl,
number(1)in citrus_nematude opl,
special_date('next 1/2")in citrus_nematude opl,
material name(Vvl) in citrus_nematude opl]) if
highly confirmed(citrus_nematude) in disorder,
current_month(_192097) in plant,  :(_192097\==3),
material gr8(Vvl) in operation &

r90b2([method('soil treatment')in citrus_nematude op2,
number(2)in citrus_nematude op2,
special_date('next 22/2')in citrus_nematude op2,
material name(Vvl) in citrus_nematude op2]) if
highly confirmed(citrus_nematude) in disorder,
current_month(_192097) in plant,  :(_192097\==3),
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material gr8(Vvl) in operation &

91([ method('foliage nutrition')in nitrogen_def,
number(1)in nitrogen_def,
material name(Vvl) in nitrogen_def,
date(Vv2) in nitrogen_def]) if
:eval rule exp(current date of plant, Vv2),
season(_193704) in plant,  :(_193704\==winter),
confirmed(nitrogen_def) in disorder,
material gr9(Vvl) in operation &

r92(] method('foliage nutrition')in nitrogen_def,
number(1)in nitrogen_def,
material name(Vvl) in nitrogen_def,
date(Vvl) in nitrogen_def]) if
:eval rule exp(current date of plant, Vv1),
season(_195467) in plant,  :(_195467\==winter),
highly confirmed(nitrogen def) in disorder,
material_gr9(Vvl) in operation &

r93([ material name('triple phosphate')in phosphorus_def,
method('foliage nutrition')in phosphorus_def,
number(1)in phosphorus_def,
date(Vvl) in phosphorus_def]) if
:eval rule exp(current date of plant, Vv1),
season(_197194) in plant,  :(_197194\==winter),
confirmed(phosphorus_def) in disorder &

r94(] material name('triple phosphate')in phosphorus_def,
method('foliage nutrition')in phosphorus_def,
number(1)in phosphorus_def,
date(Vvl) in phosphorus_def]) if
:eval rule exp(current date of plant, Vvl),
season(_198765) in plant,  :(_198765\==winter),
highly confirmed(phosphorus_def) in disorder &

r95(] method('foliage nutrition')in potassium_def,
number(1)in potassium_def,
material name(Vvl) in potassium_def,
date(Vv2) in potassium_def]) if
:eval rule exp(current date of plant, Vv2),
season(_200372) in plant,  :(_200372\==winter),
confirmed(potassium_def) in disorder,
material gr10(Vvl) in operation &

r96(] method('foliage nutrition')in potassium_def,
number(1)in potassium_def,
material name(Vvl) in potassium_def,
date(Vv2) in potassium_def]) if
:eval rule exp(current date of plant, Vv2),
season(_202135) in plant,  :(_202135\==winter),
highly confirmed(potassium_def) in disorder,
material gr10(Vvl) in operation &

r97([ material name(magnesium_sulfate)in magnesium_def,
method('foliage nutrition')in magnesium_def,
number(1)in magnesium_def,
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r98([

r99([

r100(]

r101(]

r102(]

r103([

r104(]

date(Vvl) in magnesium_def]) if

:eval rule exp(current date of plant, Vvl),
season(summer) in plant,
confirmed(magnesium_def) in disorder &

material name(magnesium_sulfate)in magnesium_def,
method('foliage nutrition')in magnesium_def,
number(1)in magnesium_def,

date(Vvl) in magnesium_def]) if

:eval rule exp(current date of plant, Vv1),
season(summer) in plant,

highly confirmed(magnesium_def) in disorder &
material name('micro element mixture')in manganese def,
method('foliage nutrition')in manganese _def,
number(1)in manganese_def,

date(Vvl) in manganese def]) if

:eval rule exp(current date of plant, Vv1),
season(summer) in plant,
confirmed(manganese def) in disorder &

material name('micro element mixture')in manganese def,
method('foliage nutrition')in manganese _def,
number(1)in manganese def,

date(Vvl) in manganese def]) if

:eval rule exp(current date of plant, Vvl),
season(summer) in plant,

highly confirmed(manganese def) in disorder &
material name('micro element mixture')in iron_def,
method('foliage nutrition')in iron_def,

number(1)in iron_def,

date(Vvl) in iron_def]) if

:eval rule exp(current date of plant, Vv1),
season(summer) in plant,

confirmed(iron_def) in disorder &

material name('micro element mixture')in iron_def,
method('foliage nutrition')in iron_def,

number(1)in iron_def,

date(Vvl) in iron_def]) if

:eval rule exp(current date of plant, Vvl),
season(summer) in plant,

highly confirmed(iron_def) in disorder &
method('foliage nutrition')in calcium_def,
number(1)in calcium_def,

material name(Vvl) in calcium_def,

date(Vv2) in calcium_def]) if

:eval rule exp(current date of plant, Vv2),
season(_212682) in plant,  :(_212682\==winter),
confirmed(calcium_def) in disorder,

material _gr11(Vvl) in operation &

method('foliage nutrition')in calcium_def,
number(1)in calcium_def,

material name(Vvl) in calcium_def,
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r105([

r106([

r107(

r108([

r109([

r110(]

r111([

date(Vv2) in calcium_def]) if

:eval rule exp(current date of plant, Vv2),
season(_ 214445) in plant,  :(_214445\=—=winter),
highly confirmed(calcium_def) in disorder,
material gr11(Vvl) in operation &

method('foliage nutrition')in zinc_def,

material name('micro element mixture')in zinc_def,
number(1)in zinc_def,

date(Vvl) in zinc_def]) if

:eval rule exp(current date of plant, Vv1),
season(summer) in plant,

confirmed(zinc_def) in disorder &

method('foliage nutrition')in zinc_def,

material name('micro element mixture')in zinc_def,
number(1)in zinc_def,

date(Vvl) in zinc_def]) if

:eval rule exp(current date of plant, Vvl),
season(summer) in plant,

highly confirmed(zinc_def) in disorder &

material name(none)in zinc_def,

method(advice)in zinc_def,

number(1)in zinc_def,

date(Vvl) in zinc_def]) if

:eval rule exp(current date of plant, Vv1),
season(_219100) in plant,  :(_219100\==summer),
confirmed(zinc_def) in disorder &

material name(none)in zinc_def,

method(advice)in zinc_def,

number(1)in zinc_def,

date(Vvl) in zinc_def]) if

:eval rule exp(current date of plant, Vvl),
season(_220671) in plant,  :(_220671\==summer),
highly confirmed(zinc_def) in disorder &

material name(none)in iron_def,

method(advice)in iron_def,

number(1)in iron_def,

date(Vvl) in iron_def]) if

:eval rule exp(current date of plant, Vv1),
season(_222242) in plant,  :(_222242\==summer),
confirmed(iron_def) in disorder &

material name(none)in iron_def,

method(advice)in iron_def,

number(1)in iron_def,

date(Vvl) in iron_def]) if

:eval rule exp(current date of plant, Vvl),
season(_223813) in plant,  :(_223813\==summer),
highly confirmed(iron_def) in disorder &

material name(none)in manganese def,
method(advice)in manganese def,

number(1)in manganese_def,
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r112(]

r113(

r114(

r115(

r116(]

r117(

r118(]

date(Vvl) in manganese def]) if

:eval rule exp(current date of plant, Vvl),
season( 225384) in plant,  :(_225384\==summer),
confirmed(manganese def) in disorder &
material name(none)in manganese def,
method(advice)in manganese def,

number(1)in manganese def,

date(Vvl) in manganese def]) if

:eval rule exp(current date of plant, Vv1),
season(_226955) in plant,  :(_226955\==summer),
highly confirmed(manganese def) in disorder &
material name(none)in magnesium_def,
method(advice)in magnesium_def,

number(1)in magnesium_def,

date(Vvl) in magnesium_def]) if

:eval rule exp(current date of plant, Vv1),
season(_228526) in plant,  :(_228526\==summer),
confirmed(magnesium_def) in disorder &
material name(none)in magnesium_def,
method(advice)in magnesium_def,

number(1)in magnesium_def,

date(Vvl) in magnesium_def]) if

:eval rule exp(current date of plant, Vvl),
season(_230097) in plant,  :(_230097\==summer),
highly confirmed(magnesium_def) in disorder &
material name(none)in nitrogen def,
method(advice)in nitrogen_def,

number(1)in nitrogen_def,

date(Vvl) in nitrogen_def]) if

:eval rule exp(current date of plant, Vv1),
season(winter) in plant,

confirmed(nitrogen_def) in disorder &

material name(none)in nitrogen def,
method(advice)in nitrogen_def,

number(1)in nitrogen_def,

date(Vvl) in nitrogen_def]) if

:eval rule exp(current date of plant, Vvl),
season(winter) in plant,

highly confirmed(nitrogen def) in disorder &
material name(none)in potassium_def,
method(advice)in potassium_def,

number(1)in potassium_def,

date(Vvl) in potassium_def]) if

:eval rule exp(current date of plant, Vv1),
season(winter) in plant,
confirmed(potassium_def) in disorder &

material name(none)in potassium_def,
method(advice)in potassium_def,

number(1)in potassium_def,

date(Vvl) in potassium_def]) if

163

TR/CLAES/214/2001.5



:eval rule exp(current date of plant, Vv1),
season(winter) in plant,
highly confirmed(potassium_def) in disorder &
r119([ material name(none)in phosphorus_def,
method(advice)in phosphorus_def,
number(1)in phosphorus_def,
date(Vv1) in phosphorus_def]) if
:eval rule exp(current date of plant, Vvl),
season(winter) in plant,
confirmed(phosphorus_def) in disorder &
r120(] material name(none)in phosphorus_def,
method(advice)in phosphorus_def,
number(1)in phosphorus_def,
date(Vvl) in phosphorus_def]) if
:eval rule exp(current date of plant, Vvl),
season(winter) in plant,
highly confirmed(phosphorus_def) in disorder &
r121([ material name(none)in calcium_def,
method(advice)in calcium_def,
number(1)in calcium_def,
date(Vvl) in calcium_def]) if
:eval rule exp(current date of plant, Vv1),
season(winter) in plant,
confirmed(calcium_def) in disorder &
r122([ material name(none)in calcium_def,
method(advice)in calcium_def,
number(1)in calcium_def,
date(Vvl) in calcium_def]) if
:eval rule exp(current date of plant, Vvl),
season(winter) in plant,
highly confirmed(calcium_def) in disorder &
r127([ method('chemical spray')in mediterranean_fruit fly,
number(1)in mediterranean_fruit fly,
material name(Vvl) in mediterranean_fruit fly,
date(Vv2) in mediterranean_fruit fly]) if
:eval rule exp(current date of plant, Vv2),
confirmed(mediterranean_fruit fly) in disorder,
current_month(4) in plant,
material _gr12(Vvl) in operation &
r128([ method('chemical spray')in mediterranean_fruit fly,
number(1)in mediterranean_fruit fly,
material name(Vvl) in mediterranean_fruit fly,
date(Vv2) in mediterranean_fruit fly]) if
:eval rule exp(current date of plant, Vv2),
highly confirmed(mediterranean fruit fly) in disorder,
current_month(4) in plant,
material _gr12(Vvl) in operation &
r129([ method('chemical spray')in mediterranean_fruit fly,
number(1)in mediterranean_fruit fly,
material name(Vvl) in mediterranean_fruit fly,
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r130([

r131([

r132([

r133(

r134([

date(Vv2) in mediterranean_fruit fly]) if

:eval rule exp(current date of plant, Vv2),
confirmed(mediterranean_fruit fly) in disorder,
current_month(9) in plant,

material gr12(Vvl) in operation &

method('chemical spray')in mediterranean_fruit fly,
number(1)in mediterranean_fruit fly,

material name(Vvl) in mediterranean_fruit fly,
date(Vv2) in mediterranean_fruit fly]) if

:eval rule exp(current date of plant, Vv2),

highly confirmed(mediterranean fruit fly) in disorder,
current_month(9) in plant,

material _gr12(Vvl) in operation &

material name(none)in mediterranean_fruit fly,
method(advice)in mediterranean_fruit fly,
number(1)in mediterranean_fruit fly,

date(Vvl) in mediterranean_fruit fly]) if

:eval rule exp(current date of plant, Vv1),
confirmed(mediterranean_fruit fly) in disorder,
current month( 250160) in plant, :(_250160\=—4) &
material name(none)in mediterranean_fruit fly,
method(advice)in mediterranean_fruit fly,
number(1)in mediterranean_fruit fly,

date(Vvl) in mediterranean_fruit_fly]) if

:eval rule exp(current date of plant, Vvl),

highly confirmed(mediterranean_fruit fly) in disorder,
current_ month( 251731) in plant, :(_251731\==4) &
material name(none)in mediterranean_fruit fly,
method(advice)in mediterranean_fruit fly,
number(1)in mediterranean_fruit fly,

date(Vvl) in mediterranean_fruit fly]) if

:eval rule exp(current date of plant, Vv1),
confirmed(mediterranean_fruit fly) in disorder,
current month( 253302) in plant,  :(_253302\==9) &
material name(none)in mediterranean_fruit fly,
method(advice)in mediterranean_fruit fly,
number(1)in mediterranean_fruit fly,

date(Vvl) in mediterranean_fruit_fly]) if

:eval rule exp(current date of plant, Vvl),

highly confirmed(mediterranean_fruit fly) in disorder,
current_month(_254873) in plant, :(_254873\==9) &

super(rules)}.
treat op determine treat op :: {

rl([

2

r3([

material qty(200)in citrus_flower moth,
unit('gm/100 1 water')in citrus_flower moth]) if
material name('super aside') in citrus_flower moth &
material qty(200)in citrus_flower moth,
unit('gm/100 1 water')in citrus_flower moth]) if
material name(aikaten) in citrus_flower moth &
material qty(300)in citrus_flower moth,
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r4([

r5([

r6([

/([

r8([

9([

r10([

rl1([

r12([

r13(

rl4([

rl15(]

r16([

rl17([

r18([

r19(

unit('ml/100 1 water')in citrus_flower moth]) if
material name('anthio 33%") in citrus_flower moth &
material qty(300)in citrus_flower moth,

unit('ml/100 1 water')in citrus_flower moth]) if
material name('actellic 50%') in citrus_flower moth &
material qty(150)in aphids,

unit('ml/100 1 water")in aphids]) if

material name('malathion 57%") in aphids &

material qty(30)in citrus white fly,

unit('ml/100 1 water')in citrus_white fly]) if

material name('vertimec 1.8%") in citrus white fly &
material _qty(1.5)in aphids,

unit('L/100 1 water')in aphids]) if

material name('super masrona 94%") in aphids &
material qty(1.5)in citrus_white fly,

unit('L/100 1 water')in citrus_white fly]) if

material name('super masrona 94%") in citrus white fly &
material qty(1.5)in scales,

unit('L/100 1 water')in scales]) if

material name('super masrona 94%") in scales &
material qty(1.5)in mealy bug,

unit('L/100 1 water')in mealy bug]) if

material name('super masrona 94%") in mealy bug &
material qty(1.5)in aphids,

unit('L/100 1 water')in aphids]) if

material name('super royal 95%'") in aphids &
material qty(1.5)in citrus_white fly,

unit('L/100 1 water')in citrus_white fly]) if

material name('super royal 95%") in citrus_white fly &
material qty(1.5)in scales,

unit('L/100 1 water')in scales]) if

material name('super royal 95%') in scales &
material qty(1.5)in mealy bug,

unit('L/100 1 water')in mealy bug]) if

material name('super royal 95%") in mealy bug &
material qty(1.5)in aphids,

unit('L/100 1 water')in aphids]) if

material name('K.Z. 95%") in aphids &

material qty(1.5)in citrus_white fly,

unit('L/100 1 water')in citrus_white fly]) if

material name('K.Z. 95%") in citrus_white fly &
material qty(1.5)in scales,

unit('L/100 1 water')in scales]) if

material name('K.Z. 95%') in scales &

material qty(1.5)in mealy bug,

unit('L/100 1 water')in mealy bug]) if

material name('K.Z. 95%') in mealy bug &
unit('L/100 1 water')in aphids,

material _qty(1.6)in aphids]) if

material name('Kimisol 95%") in aphids &
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r20([ unit('L/100 1 water')in citrus_white fly,

material qty(1.6)in citrus_white fly]) if

material name('Kimisol 95%") in citrus_white fly &
r21([ unit('L/100 1 water')in scales,

material qty(1.6)in scales]) if

material name('Kimisol 95%") in scales &
r22([ unit('L/100 1 water')in mealy bug,

material qty(1.6)in mealy bug]) if

material name('Kimisol 95%") in mealy bug &
r23a([ material qty(25)in leafminer opl,

unit('ml + 25 ml/100 | water')in leafminer_opl]) if

material name('vertimec + super masrona 94%") in leafminer opl &

r23b([ material_qty(25)in leafminer op2,
unit('ml + 25 ml/100 1 water')in leafminer op2]) if

material name('vertimec + super masrona 94%') in leafminer op2 &

r23¢(] material qty(25)in leafminer op3,
unit('ml + 25 ml/100 | water')in leafminer_op3]) if

material name('vertimec + super masrona 94%") in leafminer op3 &

r24a([ material qty(25)in leafminer opl,
unit('ml + 25 ml/100 1 water')in leafminer opl]) if

material name('vertimec + super royal oil 95%') in leafminer opl &

r24b([ material qty(25)in leafminer op2,
unit('ml + 25 ml/100 | water')in leafminer_op2]) if

material name('vertimec + super royal oil 95%') in leafminer op2 &

r24c([ material _qty(25)in leafminer op3,
unit('ml + 25 ml/100 1 water')in leafminer op3]) if

material name('vertimec + super royal oil 95%') in leafminer op3 &

r25a(] material qty(25)in leafminer opl,

unit('ml + 25 ml/100 | water')in leafminer_opl]) if

material name('vertimec + K.Z o0il 95%") in leafminer opl &
r25b([ material_qty(25)in leafminer op2,

unit('ml + 25 ml/100 1 water')in leafminer op2]) if

material name('vertimec + K.Z 0il 95%") in leafminer op2 &
r25¢(] material qty(25)in leafminer op3,

unit('ml + 25 ml/100 | water')in leafminer_op3]) if

material name('vertimec + K.Z o0il 95%") in leafminer op3 &
r26a([ material qty(25)in leafminer opl,

unit('ml + 25 ml/100 1 water')in leafminer opl]) if

material name('vertimec + Kimisol oil 95%') in leafminer opl &

r26b([ material qty(25)in leafminer op2,
unit('ml + 25 ml/100 | water')in leafminer_op2]) if

material name('vertimec + Kimisol oil 95%") in leafminer op2 &

r26¢([ material qty(25)in leafminer op3,
unit('ml + 25 ml/100 1 water')in leafminer op3]) if

material name('vertimec + Kimisol oil 95%') in leafminer op3 &

r27([ material qty(10)in gummosis,

unit('gm/1 1 water')in gummosis]) if

material name(potassium_permenganat) in gummosis &
r28([ material qty(1)in gummosis,

unit('kg CuSo4 + 2 Kg CaO + 10 L water')in gummosis]) if
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material name('bordeaux past') in gummosis &
r29a([ material qty(20)in wilt_root rot opl,

unit('gm/tree')in wilt_root rot opl]) if

material name(topsin) in wilt root rot opl &
r29b(] material qty(20)in wilt root rot op2,

unit('gm/tree')in wilt_root rot op2]) if

material name(topsin) in wilt root rot op2 &
r30a(] material qty(150)in ganoderma_rot opl,

unit('gm/100 1 water')in ganoderma rot opl]) if

material name(topsin) in ganoderma_rot opl &
r30b([ material qty(150)in ganoderma_rot op2,

unit('gm/100 1 water')in ganoderma_rot_op2]) if

material name(topsin) in ganoderma_rot opl &
r31([ material qty(500)in lichens,

unit('gm/100 1 water')in lichens]) if

material name(copper oxychloride) in lichens &
r32(] material qty(250)in lichens,

unit('gm/100 1 water')in lichens]) if

material name('cuprus K.Z 50%") in lichens &
r33([ material qty(500)in lichens,

unit('gm/100 1 water')in lichens]) if

material name('pory coper 50%') in lichens &
r34([ material qty(500)in lichens,

unit('gm/100 1 water')in lichens]) if

material name('pro coper 50%") in lichens &
r35(] material qty(500)in lichens,

unit('gm/100 1 water')in lichens]) if

material name('copox 50%') in lichens &
r36(] material qty(1)in lichens,

unit('Kg Cu So4 + 1.5 Ca0O/100 1 water')in lichens]) if

material name('caprimex 98%") in lichens &
r37( material qty(350)in lichens,

unit('gm/100 1 water')in lichens]) if

material name('halomac 65%') in lichens &
r38a(] material qty(50)in flat mite opl,

unit('ml + 150 ml/100 I water')in flat mite opl]) if

material name('ortis 5% sc + kz oil') in flat mite opl &
r38b([ material qty(50)in flat mite op2,

unit('ml + 150 ml/100 1 water')in flat mite op2]) if

material name('ortis 5% sc + kz oil') in flat mite op2 &
r39a(] material qty(50)in brown_mite opl,

unit('ml + 150 ml/100 1 water')in brown_mite opl]) if

material name('ortis 5% sc + kz oil') in brown_mite_opl &

r39b([ material qty(50)in brown_mite op2,
unit('ml + 150 ml/100 1 water')in brown_mite op2]) if

material name('ortis 5% sc + kz oil') in brown_mite op2 &

r40a([ material qty(100)in rust mite opl,
unit('ml + 150 ml/100 I water')in rust_mite opl]) if
material name('ortis 5% sc + kz oil') in rust_mite opl &
r40b([ material qty(100)in rust_mite op2,

168

TR/CLAES/214/2001.5



unit('ml + 150 ml/100 I water')in rust_mite op2]) if

material name('ortis 5% sc + kz oil') in rust_mite op2 &
r4la([ material qty(100)in bud mite opl,

unit('ml + 150 ml/100 1 water')in bud_mite opl]) if

material name('ortis 5% sc + kz oil') in bud_mite opl &
r41b([ material qty(100)in bud mite op2,

unit('ml + 150 ml/100 I water')in bud_mite op2]) if

material name('ortis 5% sc + kz oil') in bud_mite op2 &
r42a([ material qty(40)in rust mite opl,

unit('ml/100 1 water')in rust_mite opl]) if

material name('neron 50%') in rust_mite opl &
r42b([ material qty(40)in rust_mite op2,

unit('ml/100 1 water')in rust_mite op2]) if

material name('neron 50%') in rust mite op2 &
r43a([ material qty(40)in bud mite opl,

unit('ml/100 1 water')in bud_mite opl]) if

material name('neron 50%") in bud mite opl &
r43b([ material qty(40)in bud_mite op2,

unit('ml/100 I water')in bud_mite op2]) if

material name('neron 50%') in bud _mite op2 &
rd44a(] material qty(30)in rust mite opl,

unit('ml + 250 ml/100 L water')in rust_mite_opl]) if

material name('vertimec 1.8% + kz oil') in rust_mite opl &
r44b([ material qty(30)in rust_mite op2,

unit('ml + 250 ml/100 L water')in rust_mite op2]) if

material name('vertimec 1.8% + kz oil') in rust mite op2 &
r45a([ material qty(30)in bud mite opl,

unit('ml + 250 ml/100 L water')in bud_mite op1]) if

material name('vertimec 1.8% + kz oil') in bud_mite opl &
r45b([ material qty(30)in bud_mite op2,

unit('ml + 250 ml/100 L water')in bud_mite op2]) if

material name('vertimec 1.8% + kz oil') in bud_mite op2 &
r46a(| material qty(30)in flat mite opl,

unit('ml + 250 ml/100 L water')in flat_mite opl]) if

material name('vertimec 1.8% + kz oil') in flat mite opl &
r46b([ material qty(30)in flat mite op2,

unit('ml + 250 ml/100 L water')in flat_mite _op2]) if

material name('vertimec 1.8% + kz oil') in flat mite op2 &
r47a(] material qty(30)in brown_mite opl,

unit('ml + 250 ml/100 L water')in brown_mite opl]) if

material name('vertimec 1.8% + kz oil') in brown mite_opl &
r47b([ material qty(30)in brown_mite op2,

unit('ml + 250 ml/100 L water')in brown _mite op2]) if

material name('vertimec 1.8% + kz oil') in brown mite op2 &
r48a(| material qty(100)in flat mite opl,

unit('ml/100 1 water')in flat mite opl]) if

material name(pride) in flat mite opl &
r48b([ material qty(100)in flat mite op2,

unit('ml/100 I water')in flat_mite _op2]) if

material name(pride) in flat mite op2 &
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r49a([ material qty(100)in brown mite opl,
unit('ml/100 I water')in brown_mite opl]) if
material name(pride) in brown mite opl &
r49b([ material qty(100)in brown_mite op2,
unit('ml/100 1 water')in brown mite op2]) if
material name(pride) in brown_mite_op2 &
r50a([ material qty(17)in citrus nematude opl,
unit('kg/feddan')in citrus_nematude opl]) if
material name('temic 15%') in citrus_nematude opl &
r50b([ material qty(17)in citrus_nematude op2,
unit('kg/feddan')in citrus_nematude op2]) if
material name('temic 15%") in citrus_nematude op2 &
rSla(] material qty(40)in citrus_nematude opl,
unit('kg/feddan')in citrus_nematude opl]) if
material name('furidan 10%") in citrus_nematude opl &
r51b([ material qty(40)in citrus_nematude op2,
unit('kg/feddan')in citrus_nematude op2]) if
material name('furidan 10%") in citrus_nematude op2 &
r52a(] material qty(24)in citrus_nematude opl,
unit('kg/feddan')in citrus_nematude opl]) if
material name('ragbi 10%") in citrus_nematude opl &
r52b([ material qty(24)in citrus_nematude op2,
unit('kg/feddan')in citrus_nematude op2]) if
material name('ragbi 10%") in citrus_nematude op2 &
r53a([ material qty(4)in citrus_nematude opl,
unit('L/feddan')in citrus_nematude opl]) if
material name(vaydete) in citrus nematude opl &
r53b([ material qty(4)in citrus_nematude op2,
unit('L/feddan')in citrus_nematude op2]) if
material name(vaydete) in citrus_nematude op2 &
r54(] material_qty(2.5)in mealy bug,
unit('L/100 1 water')in mealy bug]) if
material name('bolum oil 80%") in mealy bug &
r55(] material qty(2.5)in mealy bug,
unit('L/100 1 water')in mealy bug]) if
material name('royal oil 80%') in mealy bug &
r56(] material qty(2.5)in mealy bug,
unit('L/100 1 water')in mealy bug]) if
material name('misrona oil 80%') in mealy bug &
r57([ material qty(2.5)in mealy bug,
unit('L/100 1 water')in mealy bug]) if
material name('agro oil 80%') in mealy bug &
r58([ material qty(2.0)in mealy bug,
unit('L/100 1 water')in mealy bug]) if
material name('focal oil 82%") in mealy bug &
r59(] material qty(2.5)in scales,
unit('L/100 1 water')in scales]) if
material name('bolum oil 80%") in scales &
r60(] material qty(2.5)in scales,
unit('L/100 1 water')in scales]) if
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material name('royal oil 80%') in scales &
r61([ material qty(2.5)in scales,

unit('L/100 1 water')in scales]) if

material name('misrona oil 80%") in scales &
r62(] material qty(2.5)in scales,

unit('L/100 1 water')in scales]) if

material name(‘agro oil 80%') in scales &
r63(] material qty(2.0)in scales,

unit('L/100 1 water')in scales]) if

material name('focal oil 82%') in scales &
r64([ material qty(100)in mediterranean_fruit fly,

unit('ml + 500 ml/100 I water')in mediterranean_fruit fly]) if

material name("'malthion 57% + policure') in mediterranean_fruit fly &
r65(] material qty(500)in mediterranean_fruit fly,

unit('ml + L/100 1 water')in mediterranean_fruit fly]) if

material name('libacid 50% + bominal') in mediterranean_fruit fly &
r66(] material qty(2)in calcium_def,

unit('kg/100 1 water')in calcium_def]) if

material name('calcium nitrate') in calcium_def &
r67([ material qty(0.5)in calcium_def,

unit('kg/100 1 water')in calcium_def]) if

material name('calcium chloride') in calcium_def &
r68([ material qty(1.5)in potassium_def,

unit('kg/100 1 water')in potassium_def]) if

material name(potassium_nitrate) in potassium_def &
r69([ material qty(2)in potassium_def,

unit('kg/100 1 water')in potassium_def]) if

material name(potassium_sulfate) in potassium_def &
r70([ material _qty(1)in phosphorus_def,

unit('kg/100 1 water')in phosphorus_def]) if

material name('triple phosphate') in phosphorus_def &
r71([ material qty(1)in nitrogen_def,

unit('kg/100 1 water')in nitrogen_def]) if

material name(urea) in nitrogen def &
r72([ material _qty(1.5)in nitrogen_def,

unit('kg/100 1 water')in nitrogen_def]) if

material name('ammonium nitrate') in nitrogen def &
r73([ material qty(0.5)in magnesium_def,

unit('kg/100 1 water')in magnesium_def]) if

material name(magnesium_sulfate) in magnesium_def &
r74([ material qty(0)in treat op,

unit('as below')in treat_op]) if

material name('micro element mixture') in treat op &
super(rules)
}.
enhanced by :: {
rl([  advice('Avoid excess of nitrogen fertilizers and organic manure near the trunk. Also,
avoid excess irrigation water near the trunk.")in gummosis]) if

method(painting) in gummosis,

season(winter) in plant &
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r2a([ advice('Application of acaricides is recommended at 20 % infestation, in general.
Spot spraying localized infestation is good practice and tractor drawn equipment with
agitator is often the ideal machine for application. Spraying should be as a mist, tacking
umbrella shape at lower pressure and as possible over the entire tree')in rust mite_opl]) if

method('chemical spray') in rust mite opl,

season(summer) in plant &
r2b([ advice('Application of acaricides is recommended at 20 % infestation, in general.
Spot spraying localized infestation is good practice and tractor drawn equipment with
agitator is often the ideal machine for application. Spraying should be as a mist, tacking
umbrella shape at lower pressure and as possible over the entire tree')in rust_mite _op2]) if

method('chemical spray') in rust_mite op2,

season(summer) in plant &
r3a([ advice('The treatment at this time is not recommended. Time of chemical control in
late of April, in case of infestation')in rust mite opl]) if

method('chemical spray') in rust_mite opl,

season(_60191) in plant, :(_60191\==summer) &
r3b([ advice('The treatment at this time is not recommended. Time of chemical control in
late of April, in case of infestation')in rust mite op2]) if

method('chemical spray') in rust_mite op2,

season(_60191) in plant, :(_60191\==summer) &
rdal([ advice('Spot spraying localized infestation is good practice and tractor drawn
equipment with agitator is often the ideal machine for application')in bud_mite opl,

advice('Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible')in bud_mite opl]) if

method('chemical spray') in bud_mite opl,

current_ week(_61304) in plant, ((61304>=7),

current week(_61567) in plant, ((61567=<22) &
r4a2([ advice('Spot spraying localized infestation is good practice and tractor drawn
equipment with agitator is often the ideal machine for application')in bud_mite op2,

advice('Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible')in bud_mite op2]) if

method('chemical spray') in bud_mite op2,

current week(_61304) in plant, ((61304>=7),

current_ week(_61567) in plant, ((61567=<22) &
rd4b1([ advice('Spot spraying localized infestation is good practice and tractor drawn
equipment with agitator is often the ideal machine for application')in bud_mite opl,

advice('Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible')in bud_mite opl]) if

method('chemical spray') in bud_mite opl,

current_week(_62680) in plant, :(_62680>=35),

current_ week( 62943) in plant, ((62943=<44) &
r4b2([ advice('Spot spraying localized infestation is good practice and tractor drawn
equipment with agitator is often the ideal machine for application')in bud_mite op2,

advice('Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible')in bud_mite op2]) if

method('chemical spray') in bud_mite op2,

current_ week(_62680) in plant, :(_62680>=35),

current_week(_62943) in plant, :(((62943=<44) &
rSal([ advice('The treatment at this time is not recommended. Time of chemical control in
late of February, in case of infestation')in bud_mite opl]) if
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method('chemical spray') in bud mite opl,

current_ week(_63926) in plant, :(63926>0),

current week( 64189) in plant, ((64189<7) &
r5a2([ advice('The treatment at this time is not recommended. Time of chemical control in
late of February, in case of infestation')in bud mite op2]) if

method('chemical spray') in bud_mite op2,

current week( 63926) in plant, :(63926>0),

current_ week(_64189) in plant, ((64189<7) &
r5Sb1([ advice('The treatment at this time is not recommended. Time of chemical control in
late of February, in case of infestation')in bud_mite opl]) if

method('chemical spray') in bud mite opl,

current_ week(_65172) in plant, :(_65172>22),

current_ week(_65435) in plant, :(65435<35) &
r5Sb2([ advice('The treatment at this time is not recommended. Time of chemical control in
late of February, in case of infestation')in bud_mite op2]) if

method('chemical spray') in bud_mite op2,

current week(_65172) in plant, :((_65172>22),

current week( 65435) in plant, :(65435<35) &
rScl([ advice('The treatment at this time is not recommended. Time of chemical control in
late of February, in case of infestation')in bud_mite opl]) if

method('chemical spray') in bud mite opl,

current_week(_66418) in plant, :((66418>44),

current_ week(_66681) in plant, :(66681<54) &
r5c2([ advice('The treatment at this time is not recommended. Time of chemical control in
late of February, in case of infestation')in bud_mite op2]) if

method('chemical spray') in bud_mite op2,

current week(_66418) in plant, :(66418>44),

current week( 66681) in plant, :((66681<54) &
r6a([ advice('Spot spraying localized infestation is good practice and tractor drawn
equipment with agitator is often the ideal machine for application')in brown_mite opl,

advice('Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible from upwards to downwards')in brown_mite _opl]) if

method('chemical spray') in brown_mite opl,

season(summer) in plant &
rob([  advice('Spot spraying localized infestation is good practice and tractor drawn
equipment with agitator is often the ideal machine for application')in brown_mite op2,

advice('Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible from upwards to downwards')in brown_mite _op2]) if

method('chemical spray') in brown_mite op2,

season(summer) in plant &
r7a([ advice('The treatment at this time is not recommended. Time of chemical control in
late of May, in case of infestation')in brown_mite op1]) if

method('chemical spray') in brown_mite opl,

season(_68618) in plant, :(_68618\==summer) &
r7b([ advice('The treatment at this time is not recommended. Time of chemical control in
late of May, in case of infestation')in brown_mite op2]) if

method('chemical spray') in brown_mite op2,

season(_68618) in plant, :(_68618\==summer) &
r8a([ advice('Spot spraying localized infestation is good practice and tractor drawn
equipment with agitator is often the ideal machine for application')in flat mite opl,

173 TR/CLAES/214/2001.5



advice('Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible from downwards to up words and pointing to the core of tree')in
flat mite opl]) if

method('chemical spray') in flat mite opl,

season(summer) in plant &
r8b([ advice('Spot spraying localized infestation is good practice and tractor drawn
equipment with agitator is often the ideal machine for application')in flat mite op2,

advice('Spraying should be as a mist, tacking umbrella shape at lower pressure and as
far as possible from downwards to up words and pointing to the core of tree')in
flat mite op2]) if

method('chemical spray') in flat mite op2,

season(summer) in plant &
r9a([ advice('The treatment at this time is not recommended. Time of chemical control in
late of April, in case of infestation')in flat mite opl]) if

method('chemical spray') in flat mite opl,

season(_70555) in plant, :(_70555\==summer) &
Ob([ advice('The treatment at this time is not recommended. Time of chemical control in
late of April, in case of infestation')in flat mite op2]) if

method('chemical spray') in flat mite op2,

season(_70555) in plant, :(_70555\==summer) &
r10([ advice('It is important to check the soil salinity, and in case of high salinity the
leaching is recommended')in magnesium_def]) if

method('foliage nutrition') in magnesium_def,

season(summer) in plant &
rl1([ advice('The micro elements mixture is formulated, for every 100 It water, as follow :
30 gm Iron Chelate (EDTA) + 30 gm Zinc Chelate + 75 Mang. Chelate + 6 gm Copper
Sulfate + 30 Magnesium Sulfate + 0.3 gm Borax')in manganese_def]) if

method('foliage nutrition') in manganese def,

season(summer) in plant &
r12([ advice('The micro elements mixture is formulated, for every 100 It water , as follow :
150 gm Iron Chelate (EDTA) + 30 gm Zinc Chelate + 15 Mang. Chelate + 6 gm Copper
Sulfate + 30 Magnesium Sulfate + 0.3 gm Borax')in iron_def]) if

method('foliage nutrition') in iron_def,

season(summer) in plant &
r13([ advice('The micro elements mixture is formulated, for every 100 It water, as follow:
30 gm Iron Chelate (EDTA) + 150 gm Zinc Chelate + 15 Mang. Chelate + 6 gm Copper
Sulfate + 30 Magnesium Sulfate + 0.3 gm Borax')in zinc_def]) if

method('foliage nutrition') in zinc_def,

season(summer) in plant &
rl4([ advice('No foliage application during the flowering stage and fruit setting')in
zinc_def]) if

method(advice) in zinc_def,

season(spring) in plant &
r15([ advice('No foliage application during the flowering stage and fruit setting')in
iron_def]) if

method(advice) in iron_def,

season(spring) in plant &
rl6(] advice('No foliage application during the flowering stage and fruit setting')in
manganese_def]) if

method(advice) in manganese def,
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season(spring) in plant &
rl17([ advice('No foliage application during the flowering stage and fruit setting')in
magnesium_def]) if

method(advice) in magnesium_def,

season(spring) in plant &
rl8([ advice('No foliage application during the fruits collecting period')in zinc_def]) if

method(advice) in zinc_def,

( season(autumn) in plant

; season(winter) in plant

), 1 &
rl9([ advice('No foliage application during the fruits collecting period')in iron_def]) if

method(advice) in iron_def,

( season(autumn) in plant
; season(winter) in plant

), 1 &
r20([ advice('No foliage application during the fruits collecting period')in manganese def])
if

method(advice) in manganese def,

( season(autumn) in plant
; season(winter) in plant

), 1 &
r21([ advice('No foliage application during the fruits collecting period')in magnesium_def])
if

method(advice) in magnesium_def,

( season(autumn) in plant
; season(winter) in plant

), 1 &
r22([ advice('Substitute the nitrogen quantity in the fertilization expert system
recommendation by its equivalence of calcium nitrate')in calcium_def]) if

method('foliage nutrition') in calcium_def,

season(_82672) in plant, :(_82672\==winter) &
r23([ advice('No significant response of trees to foliar application during winter. Therefore
treat your trees in the beginning of spring')in nitrogen_def]) if

method(advice) in nitrogen_def,

season(winter) in plant &
r24(] advice('No significant response of trees to foliar application during winter. Therefore
treat your trees in the beginning of spring')in potassium_def]) if

method(advice) in potassium_def,

season(winter) in plant &
r25(] advice('No significant response of trees to foliar application during winter. Therefore
treat your trees in the beginning of spring')in phosphorus_def]) if

method(advice) in phosphorus_def,

season(winter) in plant &
r26(] advice('No significant response of trees to foliar application during winter. Therefore
treat your trees in the beginning of spring')in calcium_def]) if

method(advice) in calcium_def,

season(winter) in plant &
r27(] advice('Spraying two branches only in each tree and collects infested fruits and bury
it.")in mediterranean_fruit fly]) if

method('chemical spray') in mediterranean_fruit fly,
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current month(4) in plant &
r28([ advice('Spraying two branches only in each tree and collects infested fruits and bury
it.")in mediterranean_fruit fly]) if

method(‘chemical spray') in mediterranean_fruit fly,

current month(9) in plant &
r29a([ advice('Collect infested fruits and bury it.")in mediterranean_fruit fly,

advice('The treatment at this time is not recommended.')in mediterranean_fruit fly])
if

method(advice) in mediterranean_fruit fly,

current month(_88859) in plant, :(88859\=—4) &
r29b([ advice('Collect infested fruits and bury it.")in mediterranean_fruit fly,

advice('The treatment at this time is not recommended.')in mediterranean_fruit fly])
if

method(advice) in mediterranean_fruit_fly,

current_month(_89946) in plant, :(89946\==9) &
r30([ advice('Increase quantity of fertilizer application by 50% and incrementally increased
up to 100% or until disappearance of nutrient deficiency observations, then apply the
recommendations given by the fertilization expert system')in nitrogen_def]) if

method('foliage nutrition') in nitrogen_def,

nitrogen_infestation('very low') in disorder,

season(_91085) in plant, :(_91085\==winter) &
r31([ advice('Increase quantity of fertilizer application by 25% and incrementally increased
up to 50% or until disappearance of nutrient deficiency observations, then apply the
recommendations given by the fertilization expert system')in nitrogen_def]) if

method('foliage nutrition') in nitrogen_def,

nitrogen_infestation(low) in disorder,

season(_92224) in plant, :(92224\==winter) &
r32(] advice('Increase quantity of fertilizer application by 50% and incrementally increased
up to 100% or until disappearance of nutrient deficiency observations, then apply the
recommendations given by the fertilization expert system')in potassium_def]) if

method('foliage nutrition') in potassium_def,

nitrogen_infestation('very low') in disorder,

season(_93363) in plant, :(93363\==winter) &
r33([ advice('Increase quantity of fertilizer application by 25% and incrementally increased
up to 50% or until disappearance of nutrient deficiency observations, then apply the
recommendations given by the fertilization expert system')in potassium_def]) if

method('foliage nutrition') in potassium_def,

nitrogen_infestation(low) in disorder,

season(_94502) in plant, :(94502\==winter) &
r34(] advice('Increase quantity of fertilizer application by 50% and incrementally increased
up to 100% or until disappearance of nutrient deficiency observations, then apply the
recommendations given by the fertilization expert system')in phosphorus_def]) if

method('foliage nutrition') in phosphorus_def,

nitrogen_infestation('very low') in disorder,

season(_94502) in plant, :(94502\==winter) &
r35(] advice('Increase quantity of fertilizer application by 25% and incrementally increased
up to 50% or until disappearance of nutrient deficiency observations, then apply the
recommendations given by the fertilization expert system')in phosphorus_def]) if

method('foliage nutrition') in phosphorus_def,

nitrogen_infestation(low) in disorder,
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season(_96673) in plant, :(_96673\==winter) &
r36(] advice('Good caring the diseased trees; i.e. better agriculture practices and
fertilization to extend the productive life of tree when yield becomes not economic, the
diseased trees must be replaced. Use certified transplants')in psorosis]) if
method(advice) in psorosis &
r37([ advice('Infected young trees should be replaced by other healthy plants. Use certified
transplants')in stubborn]) if
method(advice) in stubborn &
r38([ advice('Infected young trees should be replaced by other healthy plants. Use certified
transplants')in impieetratura]) if
method(advice) in impieetratura &
r39([ advice('Improve the agriculture practices')in anthracnose]) if
method(advice) in anthracnose &
r40([ advice('Improve the agriculture practices')in alternaria_leaves spot]) if
method(advice) in alternaria_leaves_spot &
r41([ advice('Control the insects that produce the honey dew')in sooty mold]) if
method(advice) in sooty mold &
r42([ advice('Collect infected fruits and bury it. Perform the suitable agriculture
practices')in alternaria_rot]) if
method(advice) in alternaria_rot &
r43([ advice('The diseased trees must be replaced')in armillaria_root rot]) if
method(advice) in armillaria_root rot &
r44(] advice('No treatment for this phenomena where its economic importance is limited')in
gum_spots]) if
method(advice) in gum_spots &
r45([ advice('Improve the growth of trees to protect the fruits from direct sun light')in
sun_burn]) if
method(advice) in sun_burn &
r46(] advice('Manage the irrigation and increase the fertilization quantity of Potassium')in
fruit_cracking]) if
method(advice) in fruit cracking &
rd47([ advice('Manage the irrigation and increase the fertilization quantity of Potassium')in
fruit creasing]) if
method(advice) in fruit_creasing &
r48([ advice('Cultivate plant tarps for scarab like faba-beans, turnip and cauliflower')in
rose_scarab,
advice('Picking up the insects twice a day')in rose_scarab,
advice('Spread watercolor traps at the rate 35 to 40 traps per feddan')in rose_scarab,
advice("Use compost organic manure')in rose scarab]) if
method(advice) in rose_scarab &
r49([ advice('Use irrigation program to add leaching requirements')in salt_injury]) if
method(advice) in salt_injury &
r50([ advice('No treatment for this pest, such that it is not important economically')in
green_stink bug]) if
method(advice) in green_stink bug &
r51([ advice('The gum pocked must be removed with sharp knife, the wound and exposed
tissues must be disinfected with solution')in gummosis]) if
method(disinfection) in gummosis &
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r52a([ advice('Remove fungal growths and painting the wound by Bordeaux past then spray
the green area of trees. The formula of Bordeaux past is: 1 kg cuso + 2 kg cad + water')in
ganoderma_rot opl]) if

method('chemical spray') in ganoderma_rot opl &
r52b([ advice('Remove fungal growths and painting the wound by Bordeaux past then spray
the green area of trees. The formula of Bordeaux past is: 1 kg cuso + 2 kg cad + water')in
ganoderma_rot op2]) if

method('chemical spray') in ganoderma_rot op2 &
r53([ advice('Spray the infested trees only')in aphids,

advice('The pressure of spraying motor must not exceed 100 pound per square inch
without direct application')in aphids]) if

method('chemical spray') in aphids,

:(\+ method('chemical spray') in citrus_white fly) &
r54([ advice('Spray the infested trees only')in citrus_white fly,

advice('The pressure of spraying motor must not exceed 100 pound per square inch
without direct application')in citrus_white fly]) if

:( \+ method('chemical spray') in aphids),

method('chemical spray') in citrus_white fly &
rS5(] advice('Spray the infested trees only')in aphids,

advice('The pressure of spraying motor must not exceed 100 pound per square inch
without direct application')in aphids,

advice('This operation used as shared treatment for aphids and citrus white fly')in
aphids]) if

method('chemical spray') in aphids,

method('chemical spray') in citrus_white fly &
r56([ advice('Spray the infested trees only')in citrus_white fly,

advice('The pressure of spraying motor must not exceed 100 pound per square inch
without direct application')in citrus_white fly,

advice('This operation used as shared treatment for aphids and citrus white fly')in
citrus_white fly]) if

method('chemical spray') in aphids,

method('chemical spray') in citrus_white fly &
r57([ advice('Spray trees of entire farm')in citrus_flower moth,

advice('The pressure of spraying motor must not exceed 100 pound per square inch
without direct application')in citrus_flower moth]) if

method('chemical spray') in citrus_flower moth &
r58([ advice('Lichens control includes good agricultural practices; i.e. pruning and avoid
excess irrigation water')in lichens]) if

method('chemical spray') in lichens &
r59([ advice('Use fit spraying motor with good mixing. The trees must be completely
washed.")in scales]) if

method('chemical spray') in scales &
r60([ advice('Use fit spraying motor with good mixing. The trees must be completely
washed.")in mealy bug]) if

method('chemical spray') in mealy bug &
r6la([ advice('You must follow this operation by light irrigation to avoid application of fruit
bearing trees')in citrus nematude opl]) if

method('soil treatment') in citrus_nematude opl &
r61b([ advice('You must follow this operation by light irrigation to avoid application of fruit
bearing trees')in citrus_nematude op2]) if
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method('soil treatment') in citrus_nematude op2 &
super(rules)

L

6.2. Inference layer

File name : treat_inference.pl
:- ensure_loaded('$SKROL/lib/krol_init").
treat_inference :: {
instantiate :-
treated by :: conclude all &
assign :-
treat op determine treat op :: conclude all,
enhanced by :: conclude all &
order :-
:orderM&
super(krol_init)

}.

File name : order.pl
date sort :: {
<(LJ) :-
:[ S0 9X7_7_7_J_]9
Y

= [_7_’_7_’ 9_’_7_’_]’
X=[Y=L_1]'&
'<'([_,_,_,_,X,_,_,_,_], [_9_a_9_aYa_a_9_’_]) -
atom(X), Y=[,, ],'&
'<'([_,_,_,_,X,_,_,_,_], [_9_a_9_aYa_a_9_’_]) -
:compare_date(<, X, Y)}.
treated before :: {

<X, Y) :-
insects :: descendant(X),
( nematode :: descendant(Y)
; nutrition_def :: descendant(Y)
; Y = lichens
), !

}.
sort(Type) :: {
:- use_module(library(lists), [append/3]) &
gsort([], [) &
gsort([P|L], S) :-
partition(L, P, Small, Large),
gsort(Small, S0),
gsort(Large, S1),
:append(SO0, [P|S1], S) &
partition([], _P, [1, [1) &
partition([X|L1], P, Small, Large) :-
( Type:'<(X,P)->
Small = [X|Smalll], Large = Largel
; Small = Smalll, Large = [X|Largel]
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)
partition(L1, P, Smalll, Largel)}.
orderM :-
findall(O,
( treat_op :: leaf(O),
O :: get(number(X)),
X\=[]
), List),
List=[, | ], !,
sort(treated _before) :: gsort(List, Listl),
ordernumber(List1,1),
satisfy 3days(List1).
orderM.
ordernumber([], ).
ordernumber([O|ListT],N):-
O :: set(number(N)),
NlisN+1,
ordernumber(ListT,N1).
satisfy 3days([]).
satisfy 3days([_]) :- !
satisfy 3days([gummosis_opl, gummosis_op2|List]) :- !,
gummosis_opl :: get(date(Datel)),
gummosis_op?2 :: get(date(Datel)),
satisfy 3days([gummosis_op2|List]).
satisfy 3days([O1, O2|List]) :-
Ol :: get(material name([none| ]))->
satisfy 3days([O2|List]);
(
O1 :: get(date(Datel)),
( Datel =[] >
satisfy 3days([O2|List])

; 02 :: get(date(Date2)),
( Date2 =[] ->
satisfy 3days([O1|List])
; diference(Date2, Datel, , Days),
( Datel = Date2 ->

new_date(Date2,[3,0,0], Date2x),
02 :: set value(date(Date2x)),
add three days(List, 3)

; compare_date(<, Date2, Datel) ->
Ds is Days + 3,
new_date(Date2,[Ds,0,0], Date2x),
02 :: set value(date(Date2x)),
add three days(List, Ds)

; Days <3 >
Ds is 3 - Days,
new_date(Date2,[3,0,0], Date2x),
02 :: set value(date(Date2x)),
add three days(List, 3)

; true
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)
satisfy 3days([O2|List])

)
).
add three days([], ).
add_three days([O|Os], Ds) :-
O :: get(date(Date2)),
( Date2 =[] ->
true

; new_date(Date2,[Ds,0,0], Date2x),

O :: set_value(date(Date2x))

),
add_three days(Os, Ds).

6.3. Task layer

File name : treat_task.pl

treat task :: {

super(krol_init)}.

treat task transfer :: {

super(treat_task)}.

treat task uncondional :: {

start_inference :-
treat inference :: instantiate,
krol init :: set(mode(un)),
treat inference :: assign,
treat inference :: order,
disorder :: get(confirmed(L1)),

disorder :: get(highly confirmed(L2)),

:append(L1,L2,Dis),
:get_treat(Dis)&
super(treat_task)}.
treat task condional :: {
super(treat_task)}.
treat_task repetitive :: {
super(treat_task)}.
treat task user :: {
super(treat_task)}.

6.4. User Interface

File name : treat_dlg.pl
:- ensure_loaded('$SKROL/lib/flatten").
:- ensure_loaded('SKROL/lib/txtw").
:- ensure_loaded('$KROL/lib/buttonbox').
:- use_module(library(lists), [prefix/2]).
treat dialog :: {
belong to(citex diag dlg) &
window _title('Treatment Result') &
181

TR/CLAES/214/2001.5



widget(treat dialog, []) &
components([
treat txt,
treat txt buttons]) &
handle abnormal exit :-
treat txt buttons :: action(end) &
super(dialog)}.
treat txt :: {
belong to(treat dialog) &
widget(treat _txt, ['-height', 480, '-width', 640], ['text.font 8x13']) &
pack(['-expand true -fill both']) &
super(textwindow)}.
treat txt buttons :: {
belong_to(treat dialog) &
widget(treat txt buttons, Args, Options) :-
Args = ["-orient horizontal'],
Options =[] &
pack(['-fill x']) &
button(save, Args, Bind) :-
Args = ['-text', 'Save', -command', 'treat txt buttons :: action(save)',
'-underline 0', '-width 10'],
Bind = '<Control-s>' &
button(close, Args, Bind) :-
Args = ['-text', 'Close', '-command', 'treat_txt buttons :: action(close)',
"-underline 0', '-width 10'],
Bind = '<Control-e>' &
default(close) &
action(close) :-
treat_dialog :: destroy &
action(save) :-
tcl :: get save file(", File, 'Save Treatment Result File'),
( File="->
:true
;  treat txt :: fetch(T),
:open(File, write, Stream),
:format(Stream,'~w', [T]),
:close(Stream)
) &

super(buttonbox)
}.
show _treat([]).
show_treat([X|Xs]) :-
show _treatl(X),
show_treat(Xs).
show_treat1([]).
show_treat]([X|Xs]) :-
( (X=[D,M,Y], valid_date(M, D, Y)) ->
formate _date(X1, X),
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format to chars("  Date : ~s~n",[X1], X11),

name(X2, X11)
;  name(X,Y),
( prefix("next ", Y) ->
format to chars("  Date: ~s~n",[Y], X11),
name(X2, X11)
; X2=X
)

)
treat txt :: insert(X2),

show _treatl(Xs).

6.5. Treatment Test Case

Case 1

Treatment Result — =] =]

Treatment of disorder stubborn is =
Material . [none]
Mlethod @ adwice
Mumber - 1
Crate © 1/12/2000
ity [
Linit: []
Application Time

Advice  [Infected yvoung trees should be replaced by other healthy plants.
Ise certified transplants]

Save I Close |
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Case 2

=101 x|
Treatment of disorder citrus_white_flyis =

Material ; [wvertimec 1.5%]

Method : chemical spray

Mumkber 1

Date ; 1/7/2001

Qby - 30

Lnit - mlf100 [ wiater

Application Time : early morning or afternoon

Advice  [Spray the infested trees only, The pressure of spraying motor must not exceed 100
pound per sguare inch without direct application]

Treatment of disorder mealy_bugis
Material ; [k 2. 95%]
Method : chemical spray
Mumber: 2
Date . 4/7/2001
Qb 15
Lnit - LA00 | water
Application Time : early morning or afternoon
Advice  [Use fit spraying motor with good mixing. The trees must be completely washed ]

Treatment of disorder manganese_def is

MWaterial : [micro element mixture]

Method : foliage nutrition

MNumber: 3

Date : 7/7/2001

Qty ]

Unit:

Application Time : early morning or afternoon

Advice : [The micro elements mixture is formulated, for every 100 [t water, as follow . 20 gm
Iron Chelate (EDTA) + 30 gm Zinc Chelate + 75 Mang. Chelate + 6 gm Copper Sulfate + 30
Magnesium Sulfate + 0.3 gm Borax]

| =
4 | I L3
Save | Close |
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Case3

=1

Treatment of disorder scales is
Material ;. [Kimisol 959%]
MMethod - chemical spray
MNumber : 1
Crate : 1S7/2001
Qty . 1.6
Unit : LA0O0 | water
Application Time : early morning or afternoon

washed ]

Adkvice : [Use fit spraying motor with good mixing. The trees must be completely

Save | Close |

Case 4

Treatment Result

N =1 4|

Treatment of discrder citrus_floweer_moth is
Mlaterial @ [super aside]
Mlethod - chemical spray
MMumber ;1
Date : 1/4/2001
Qry - 200
nit - gmifA100 | water
Application Time © early morming or afternoan

exceed 100 pound per square inch without direct apphcation]

£l

Advice  [Spray trees of entire farm , The pressure of spraving motor must not

Save | Close |

185

TR/CLAES/214/2001.5



7. Database
The integration is done with the end user in the database. Note that there

File name : citex4.pl
:- ensure_loaded("$KROL/lib/oodbc").
citex4ds :: {
server(citex4ds) &
uid(") &
pwd(") &
super(oodbc)}.
soil ref table :: {
tab(soil_ref table) &
col(1, gid, 'SHORT, 2) &
col(2, did, 'SHORT", 2) &
col(3, texture, 'TEXT', 50) &
col(4, water table level, 'SINGLE', 4) &
col(5, ec, 'SINGLE', 4) &
col(6, ph, 'SINGLE!', 4) &
col(8, fc, 'SINGLE', 4) &
col(9, pwp, 'SINGLE', 4) &
condition_item(citex4ds, soil ref table, select, gid, =, 'gid of farm data ', 'SHORT")&
condition_item(citex4ds, soil ref table, select, did, =, 'did of farm data ''SHORT") &
query_fs(citex4ds, soil ref table, ['All Fields']) &
sql_select(soil ref table, ['SELECT', '*', 'FROM soil ref table WHERE''gid = ',
_66993,and,'did =", 67490]) :-
farm_data :: get value(gid(_66993)),
farm_data :: get value(did( 67490)) &
super(citex4ds)}.
water ref table :: {
tab(water ref table) &
col(1, gid, 'SHORT, 2) &
col(2, did, 'SHORT", 2) &
col(3, eciw, 'SINGLE', 4) &
condition_item(citex4ds,water ref table,select,did, =, 'did of farm_data ', 'SHORT"&
condition_item(citex4ds,water ref table, select,gid, =,"gid of farm data ','"SHORT") &
query_fs(citex4ds, water ref table, ['All Fields']) &
sql_select(water ref table, ['SELECT', "*', 'FROM water ref table WHERE','did =",
_71188,and,'gid =", 71685]) :-
farm_data :: get value(did( 71188)),
farm data :: get value(gid(_71685)) &
super(citex4ds)}.
climate ref table :: {
tab(climate ref table) &
col(1, gid, 'SHORT", 2) &
col(2, did, 'SHORT", 2) &
col(3, month, 'TEXT", 50) &
col(4, avg_tc, 'SINGLE', 4) &
col(5, avg_rh, 'SINGLE', 4) &
col(6, ash, 'SINGLE', 4) &
col(7, msh, 'SINGLE', 4) &
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col(8, ra, 'SINGLE', 4) &
condition_item(citex4ds,climate ref table,select,gid,=,'gid of farm data ''SHORT")&
condition_item(citex4ds,climate ref table,select,did,=,'did of farm data’', 'SHORT")&
condition_item(citex4ds,climate ref table,selectmonth,=,'month  of farm data’,
'SHORT")&
query_fs(citex4ds, climate ref table, ['All Fields']) &
sql_select(climate ref table, ['SELECT', "', 'FROM climate ref table WHERE','gid
="', 78140,and,'did ="', 78661,and,'month ="', 79158]) :-
farm_data :: get value(gid( 78140)),
farm_data :: get value(did(_78661)),
farm_data :: get value(month(_79158)) &
super(citex4ds)}.
sector_table :: {
tab(sector table) &
col(1, sid, 'SHORT', 2) &
col(2, sname, 'TEXT", 50) &
condition item(citex4ds, sector table, select, sid, =, 'sid of farm data ', 'SHORT') &
query_fs(citex4ds, sector table, ['All Fields']) &
sql_select(sector_table,['SELECT",'*",'FROM sector table WHERE','sid=', 8392]) :-
farm_data :: get value(sid(_8392)) &
super(citex4ds)}.
governorate_table :: {
tab(governorate table) &
col(1, sid, 'SHORT", 2) &
col(2, gid, 'SHORT", 2) &
col(3, gname, 'TEXT', 50) &
condition_item(citex4ds,governorate table,select,gid,=,'gid of farm_data','SHORT")&
query_fs(citex4ds, governorate table, ['All Fields']) &
sql_select(governorate table, ['SELECT', "*', 'FROM governorate table WHERE','gid
="', 11888]) :-
farm data :: get value(gid(_11888)) &
super(citex4ds)}.
directorate table :: {
tab(directorate table) &
col(1, sid, 'SHORT', 2) &
col(2, gid, 'SHORT", 2) &
col(3, did, 'SHORT, 2) &
col(4, dname, 'TEXT', 50) &
condition item(citex4ds, directorate table, select, gid, =, 'gid of farm data '
'SHORT") &
condition item(citex4ds, directorate table, select, did, =, 'did of farm data ',
'SHORT") &
query_fs(citex4ds, directorate table, ['All Fields']) &
sql_select(directorate table, ['SELECT", '*', 'FROM directorate _table WHERE','gid =
', _15961,and,'did ="', 16458]) :-
farm_data :: get value(gid(_15961)),
farm data :: get value(did(_16458)) &
super(citex4ds)}.
farm_table :: {
tab(farm_table) &

2

187 TR/CLAES/214/2001.5



col(1, sid, 'SHORT", 2) &
col(2, gid, 'SHORT", 2) &
col(3, did, 'SHORT, 2) &
col(4, fid, 'SHORT", 2) &
col(5, fname, 'TEXT', 50) &
col(6, area, 'SINGLE', 4) &
col(7, plantation_date, 'DATE', 0) &
col(8, irr_system, "TEXT', 50) &
col(9, fert_system, 'TEXT', 50) &
col(10, drainage system, "TEXT', 50) &
col(11, nt, 'SHORT', 2) &
col(12, r_dist, 'SINGLE', 4) &
col(13,t dist, 'SINGLE', 4) &
col(14, water_source, 'TEXT', 50) &
col(15, user_cont water, 'TEXT', 50) &
col(16, variety name, "TEXT', 50) &
col(17, s_s month, 'SHORT, 2) &
condition_item(citex4ds, farm_table, select, gid, =, 'gid of farm_data ', 'SHORT") &
condition item(citex4ds, farm_table, select, did, =, 'did of farm_data ', 'SHORT") &
condition_item(citex4ds, farm_table, select, fid, =, 'fid of farm_data ', 'SHORT') &
query_fs(citex4ds, farm_table, ['All Fields']) &
sql_select(farm table, ['SELECT', "', 'FROM farm table WHERE''gid = ',
_27634,and,'did ="', 28155,and,'fid=", 28652]) :-
farm_data :: get value(gid(_27634)),
farm_data :: get value(did(_28155)),
farm_data :: get value(fid(_28652)) &
super(citex4ds)}.
soil table :: {
tab(soil_table) &
col(1, gid, 'SHORT", 2) &
col(2, did, 'SHORT", 2) &
col(3, fid, 'SHORT, 2) &
col(4, texture, "TEXT', 50) &
col(5, water table level, 'SINGLE!', 4) &
col(6, ec, 'SINGLE!, 4) &
col(7, ph, 'SINGLE', 4) &
col(8, fc, 'SINGLE', 4) &
col(9, pwp, 'SINGLE!', 4) &
condition_item(citex4ds, soil table, select, gid, =, 'gid of farm data ', 'SHORT') &
condition_item(citex4ds, soil_table, select, did, =, 'did of farm_data ', 'SHORT") &
condition_item(citex4ds, soil table, select, fid, =, 'fid of farm_data ', 'SHORT') &
query_fs(citex4ds, soil table, ['All Fields']) &
sql_select(soil table, ['SELECT', '*', 'FROM  soil table WHERE''gid = ',
_35614,and,'did =", 36135,and,'fid=", 36632]) :-
farm_data :: get value(gid(_35614)),
farm_data :: get value(did(_36135)),
farm data :: get value(fid(_36632)) &
super(soil_ref table)}.
climate table :: {
tab(climate table) &
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col(1, gid, 'SHORT, 2) &
col(2, did, 'SHORT, 2) &
col(3, fid, 'SHORT', 2) &
col(4, month, 'TEXT", 50) &
col(5, avg tc, 'SINGLE', 4) &
col(6, avg_rh, 'SINGLE', 4) &
col(7, ash, 'SINGLE', 4) &
col(8, msh, 'SINGLE', 4) &
col(9, ra, 'SINGLE', 4) &
condition_item(citex4ds, climate table, select, gid, =, 'gid of farm_data ', 'SHORT') &
condition item(citex4ds, climate table, select, did, =, 'did of farm_data ', 'SHORT') &
condition_item(citex4ds, climate_table, select, fid, =, 'fid of farm_data ', 'SHORT") &
condition_item(citex4ds,climate table,select,month,=,'month of farm_data',
'SHORT") &
query_fs(citex4ds, climate table, ['All Fields']) &
sql_select(climate table, ['SELECT', "', 'FROM climate table WHERE','gid = ',
_43686,and,'did ="', 44207,and,'fid =", 44728,and,'month ="', 45225]) :-
farm_data :: get value(gid(_43686)),
farm data :: get value(did(_44207)),
farm_data :: get value(fid(_44728)),
farm data :: get value(month( 45225)) &
super(climate ref table)}.
water table :: {
tab(water table) &
col(1, gid, 'SHORT, 2) &
col(2, did, 'SHORT, 2) &
col(3, fid, 'SHORT", 2) &
col(4, eciw, 'SINGLE', 4) &
condition item(citex4ds, water table, select, gid, =, 'gid of farm_data ', 'SHORT') &
condition_item(citex4ds, water_table, select, did, =, 'did of farm_data ', 'SHORT') &
condition item(citex4ds, water table, select, fid, =, 'fid of farm_data ', 'SHORT") &
query_fs(citex4ds, water table, ['All Fields']) &
sql_select(water table, ['SELECT', "', 'FROM water table WHERE''gid = ',
~49788,and,'did =", 50309,and,'fid=", 50806]) :-
farm_data :: get value(gid(_49788)),
farm_data :: get value(did(_50309)),
farm data :: get value(fid(_508006)) &
super(water _ref table)}.
soil assessment table :: {
tab(soil assessment table) &
col(1, gid, 'SHORT", 2) &
col(2, did, 'SHORT, 2) &
col(3, fid, 'SHORT", 2) &
col(4, boron, 'SINGLE', 4) &
col(5, chloride_sulphate, 'SINGLE', 4) &
col(6, rsc, 'SINGLE', 4) &
col(7, sar, 'SINGLE!, 4) &
col(8, profile depth, 'SINGLE', 4) &
col(9, ca_carbonate, 'SINGLE', 4) &
col(10, max d tc ss, 'SINGLE', 4) &
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col(11, min_d rh_ss, 'SINGLE', 4) &
col(12, esp, 'SINGLE', 4) &
condition_item(citex4ds, soil assessment table, select, gid, =, 'gid of farm data '
'SHORT") &
condition_item(citex4ds, soil assessment table, select, did, =, 'did of farm data '
'SHORT") &
condition_item(citex4ds, soil assessment table, select, fid, =, 'fid of farm data '
'SHORT") &
query_fs(citex4ds, soil assessment table, ['All Fields']) &
sql_select(soil assessment table, ['SELECT', "*', 'FROM  soil assessment table
WHERE','gid =", 59414,and,'did =", 59935,and,'fid=", 60432]) :-
farm_data :: get value(gid(_59414)),
farm data :: get value(did(_59935)),
farm_data :: get value(fid(_60432)) &
super(citex4ds)}.
select _table :: {
tab(select table) &
col(1, sid, 'SHORT", 2) &
col(2, gid, 'SHORT", 2) &
col(3, did, 'SHORT, 2) &
col(4, fid, 'SHORT", 2) &
condition_item(citex4ds, select table, select, gid, =, 'gid of farm_data ', 'SHORT') &
condition_item(citex4ds, select table, select, did, =, 'did of farm_data ', 'SHORT') &
condition_item(citex4ds, select table, select, fid, =, 'fid of farm_data ', 'SHORT') &
query_fs(citex4ds, select_table, ['All Fields']) &
sql_select(select table, ['SELECT', "*', 'FROM select table']) &
super(citex4ds)

5
5

2
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8. Multimedia

8.1. Multimedia Component
These names of indexes are updated in the implementation report

Book no/ page new Impl. report Old Impl. report Page in imp.
report

Front page il G yedl) ) gall Banaial) Jailis 6l 33 5l ¢

8.2. Multimedia Linking

e The following words are updated in implementation report

. PN . .
o old sl e ae g
5 Implementation new Implementation report L.l 5 el D
report
YV Jilial) 28l slaall 41 3) \ ¢ AR T ¢
vo Ciilial) da glia 3 pdall 4 gl | ¥ ¢4 Y
YY Al dall Gl gd Ol pdall daglie A | AN
sadall

£y ol () ke ke i ° | 2R
Y il ) gall (3 (283 Ballyda gliall o ¥ ) )¢ VY
YY iy (YN a0 L e o sl \ ) Yo Y

e The following words page number reference is updated in implementation
report.

Page reference

Page reference in in old impl. 4. daiall in design LSl
new impl. report
report

1 Yy agSlall Al Yy )

e The following words have "s,&l" number is updated in implementation

report.
5yl
5_adll in new
design report Page in old impl. RN implement  Asiall sl
report ation
report
Yi ) s sl Y Y q
ve Y Luallal ¥ Yy q
v VY G g 5y yal) | ¥ q
Ye ) saial) 3l Y £ q
ve Y 2 sl 4 \ £1 q
el
A A Sl i sa \ gy q
) sall
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v ) ol Y ¢V q
v ¥ 48l Al ¢ % q
v Y KRR Al €1 Y
\% \l EERAY \ % 1Y

e The following images file name is updated in the implementation report

Old Imp. report

Page || gall 5 _yadl) dadall )
A ! Pic6.gif Y vY O Al () sall
A \ Pic6.gif v Gl (el
'Y ! Dfrbl.gif ¥ AR i) Ll e
YA A Nml.gif Y 'Y e b
(-a}:\u.'xf;l.d\
Y4 A Nml.gif \ )¢ ol al el
¥4 A Nil.gif | Y e 38 5 (all
2aall
Y4 A Nil.gif \ VY yall ali gl jef
¥4 A Nml.gif ! Y o spmsinal)
ol 5l
4 A Nmgl.gif ¥ YA el gl Gl el
iiaid
¥ q Var3.gif Y e Ladalal)
v 1 Var3.gif ¢ ). Cany) Jial)
¥y q Var3.gif | V) Luaallal)
vy \ Varl2a.gif : Ve NIPPCRMTEEN
£¢ VY Psl.gif | vy el drd
£¢ 'Y Mzmgl.gif | ¥1 &l 5 Ll
£¢ VY Nil.gif ) 18 waall (s
¢¢ VY Nmgl.gif ) YA sl ad
¢ e Nml.gif ) ra o skl i
£t VY Pf2.gif ) ) Dkl (3ads
¢e Al Pfrl.gif ) o il
€ V¢ Pol.gif \ Yo s ) aall
£ V¢ Pel.gif Y Y. G ylall e
& Ve Pel.gif v Yy okl Gae
2y ‘e Mzmgl.gif Y 1 i 3 it
¢y ve Nmgl.gif \ 1 Siiaidl Lal
&y Yo Nil.gif Y 1 aall (s
e the following image links are added to the implementation report
. . ] ERPEI . ]
Byl a8 Aalgl) B | S A Andia ity
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. AaSl) A8 50 .

SM\?&) Aalsl) P ] dndin sty
Y L) \ Y v Y
A IE \ Y v VY
A I \ Y N VY
Vo PFER] \ ) X; VY
) RO Y ) v VY
N D) ) sl \ ) v X
0 P \ ) YV VY
P S sl \ Y i X
P 5l S sl \ Y 0 X
T G5 3 ¢yl \ ) Y VY
v 353 56 Jla \ ) it X
v 53 6 J \ Y it X

e the following number of references is updated in the implementation report

design Number of
report B Number of refin ~ ref
Page S")}.:al\‘ old . in Aty dadia )
il 5l Implementation  new .
saadl) report implementatio
n report
Y. Lt Y s ) <) £ \
Y sah Y Lualla Yoo )
1A )y - \ ﬁudaﬂ\ Yy o
£y e _ | ciliall dagie £V q
LslasS
Yo U=aOY ¢ 12 gilasil) vy K
vo,¥1 oY A 12 gilasil) Ve )
¥4 oY Y ¢ 1 sl YA Y.
YA aYo _ \ sl Yooy

e the following video clips file names is updated in implementation

Old Imp. report

Page || adaall) 3 yasl) daaall )
Y ) 3 MPG ) A 0 sall Z ) shalia
Al
£y ) 33 MPG ) Vyo CRERY
i1 ¥ 1. MPG Y Y de ) il daluall &l
Yy ° 4.MPG ¢ Yy pantail)

The number of references for the following video clips are updated in the

implementation report.
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design Number of refin ~ Number of refin

report & Old _ New ENN ke UK
Page 3,3all  Implementation implementation
report report
¥4 VY ) Y PEYNER IR )
sl 2
) sall

e the following code in implementation report is updated

File name old Implementation report new Implementation report
Image.htm <p align="right"><b><span <p align="right"><b><span
style="mso-bidi-font-family: style="mso-bidi-font-family:

"Traditional Arabic""><a "Traditional Arabic""™><a
href="Index.htm#bb"> href="multimedia.htm#bb">

9. Integration User Interface

File name: main.pl
:- use_module(library(ordsets), [ord subtract/3]).
:- use_module(library(charsio), [format to chars/3,read from chars/2]).
:- use_module(library(system), [delete file/1,file exists/1, exec/3,
make directory/1, working_directory/2, system/1, environ/2]).
:- ensure_loaded('$SKROL/lib/menubar’).
:- ensure_loaded('$KROL/lib/directory").
:- ensure_loaded(][
'$KROL/lib/date’,
'$KROL/lib/log',
'$KROL/lib/krol init',
'$SKROL/lib/stack’,
'$KROL/lib/msgs',
'$KROL/lib/tk_user',
'$KROL/lib/back_dlg',
'$KROL/lib/database’,
'$KROL/lib/history’,
'$KROL/lib/gt!,
'$KROL/lib/rule_exp',
'$KROL/lib/inferenc',
'$KROL/lib/tab',
'$KROL/lib/fun')).
:- ensure_loaded('diag_system').
:- ensure_loaded(‘asesment/ass_system').
:- ensure_loaded('plantcar/pl_main').

appl pdw :: {
attributes(|
% Control fllags

finding(0),addc(0), disorderc(0),cmf(0), newf(0), node(0), server(0),
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% Counters
dc(0), sc(0),
% Subsystem Flage
sys([])
D&
window _title('Citex Expert System') &
widget(gttpdm, []) &
geometry('400x300+100+100") &
menubotton(Widget, Txt,0,Bal,Status) :-
Widget = db,
Txt = 'Data Base',
Bal = 'Data Base\\nMenu',
Status = 'User' &
menu(db, [Label,0,Comm,Acc,Accl], command) :-

Label = "User’,
Comm = 'userdatabase’,
Acc = "Ctrl+u',

Accl ='<Control-U>' &
menubotton(Widget, Txt,0,Bal,Status) :-

Widget = mm,

Txt = 'Multi Media',

Bal = 'Multi Media\\nMenu',

Status = 'multimedia’ &
menu(mm, [Label,0,Comm,Acc,Accl], command) :-

Label = 'MultiMedia',

Comm = 'multimedia’,

Acc ="'Ctrl+m’,

Accl ='<Control-M>' &
menubotton(Widget, Txt,0,Bal,Status) :-

Widget = expert_system,

Txt = "Expert System',

Bal = "Expert System\\nMenu',

Status = 'Diagnosis , Treatment' &
menu(expert_system, [Label,Underline,Comm,Acc,Accl], command)

Label = 'Assessment ',

Underline = 0,

Comm = 'assessment’,

Acc ="Ctrl+a',

Accl ='<Control-A>' &
menu(expert_system, [Label,0,Comm,Acc,Accl], command) :-

Label = 'PlantCare ',

Comm = "plantcare’,

Acc ="Ctrl+p',

Accl ='<Control-P>' &
menu(expert_system, [Label,Underline,Comm,Acc,Accl], command)

Label = 'Diagnosis ',

Underline =0,

Comm = 'diagnosis',

Acc ="Ctrl+d',

Accl ='<Control-D>' &
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menu(expert_system, [Label,0,Comm,Acc,Accl], command) :-

Label = 'Treatment ',

Comm = 'treatment’,

Acc = "Ctrl+t',

Accl ='<Control-T>' &
menubotton(Widget, Txt,0,Bal,Status) :-

Widget = exit,

Txt ="Exit',

Bal = 'Exit\\nMenu',

Status = 'Exit' &
menu(exit, [Label,1,Comm,Acc,Accl], command) :-

Label = 'Exit ',
Comm = 'exit',
Acc ="Ctrl+x',

Accl ='<Control-x>' &
status(toolbar, S) :-

tel :: eval('set tbar', S1),

:name(S, S1) &

super(pdwmenu)}.
main:-
tel :: init,
appl pdw :: display,
tcl :: end.
userdatabase:-
exec('CitexDb.exe', [null,null,null], ).
multimedia:-

environ('KROL', KROL),

format to chars('"~w/bin/IEXPLORE.EXE ~w/multimedia/multimedia.htm', [KROL,

KROL], CS),

name(C, CS),

exec(C, [null,null,null], ).
assessment:-

ass_start.
plantcare:-

plant_main.
diagnosis:-

appl pdw :: set(sys(diag)),diag_main.
treatment:-

appl pdw :: set(sys(treat)),treat_main.
exit:-

appl pdw :: destroy.
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