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1. Introduction

The purpose of this subsystem is to recommend the user about the agricultural operations
for the Artichoke crop. The system gives the next agricultural operation according to the
farm current status. This document consists of 3 parts, domain knowledge, inference
knowledge, and task knowledge. CommonKADS methodology [Wielinga, 1994] is used
to represent these knowledge. Sections 2, 3, and 4 present domain, inference, and task
knowledge respectively. Section 5 presents the user interface, and section 6 presents the

test cases.
2. Domain Knowledge

2.1Domain Ontology
The domain ontology defines the terms that can be used in the domain (domain terms),
and the knowledge types that these terms have (domain typology, e.g., concept, attribute,

value, relation).

concept plant;
properties:

age: numeric
source of value: derived;
cardinality: single;
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last chemical spray date: numeric

source of value: user;
cardinality: single;

concept plantation;
properties:
date: university ;
source of value: data base;
cardinality: single;

appearance: {%Y: (e J8 Lo dgle il 35a s Y
source of value: user;
cardinality: single;

area: number
source of value: data base;
cardinality: single;

concept harvest;
properties:
date: university ;
source of value: derived;
cardinality: single;

concept transplanting;
properties:
available: {yes, no} ;
source of value: user;
cardinality: single;

concept last suggested operation;
properties:
value: universal
source of value: database;
cardinality: single;

concept operation;
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properties:
status: {suggested, not suggested, cancelled};
source of value: drived;
cardinality: single;

occurrence: {lglall a3 cax Lelee oy ol clelae o5 1
source of value: database, user;
cardinality: single;

default value: 22 Lelae oy ol

importance: {2 W) iy jba) 3,
source of value: derived;
cardinality: single;

application date: universal;
source of value: user;
cardinality: single;

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

tool: universal;
source of value: drived;
cardinality: single;

material : universal;
source of value: drived;
cardinality: single;

quantity: universal;
source of value: drived;
cardinality: single;

period : universal;
source of value: drived;
cardinality: single;

importance: {4 sl ¢ 4}
source of value: drived;
cardinality: single;

day time: universal;
source of value: drived;
cardinality: single;
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suggested date: universal;
source of value: derived;
cardinality: single;

done date: universal;
source of value: user;
cardinality: single;

concept soil;
properties:

type:  { Ao sie AL (i dacli Al ),

source of value: data base;
cardinality: single;

status: {:\_1‘9:\“40‘):\5 6@\@\}\)36@\%\)}@&% ¢ A gl )

source of value: data base;
cardinality: multiple;

Ec:
source of value: data base;
cardinality: single;

concept climate;
properties:
temprature:
type: number
source of value: database;
cardinality: single;

humidity:
type: number
source of value: database;
cardinality: single;

concept water;
properties:
Eciw:
source of value: data base;
cardinality: single;
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concept organic manure;
properties:
exist: {yes,no }
source of value: user;
cardinality: single;

analyzed: {yes, no }
source of value: user;
cardinality: single;

concept event;
properties:

last occurrence date: date
source of value: database;
cardinality: single;

expected: {yes, no}
source of value: database;
cardinality: single;

occurred: {yes, no}
source of value: database;
cardinality: single;

concept weed;
sub-type-of: event
properties:

type: : {Ados A e A B YA )
source of value: user;
cardinality: single;

concept number of true leaves greater than or equal 6
sub-type-of: event

concept spray motor;
properties:
available: {yes, no }
source of value: user;
cardinality: single;

concept (32l All;
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properties:
available: {yes, no
source of value

}

: user;

cardinality: single;

concept spray;
properties:
available: {yes, no
source of value

}

: user;

cardinality: single;

concept laser;
properties:
available: {yes, no
source of value
cardinality: single;

}

: user;

concept fertilizer machine;

properties:
available: {yes, no
source of value
cardinality: single;

concept labour;
properties:
available: {yes, no
source of value
cardinality: single;

concept transplanting;
properties:
available: {yes, no
source of value
cardinality: single;

concept seeds;
properties:

}

: user;

}

: user;

}

: user;

available: {yes, no}

source of value

: user;

cardinality: single;

concept fruit;
properties:

status : { LUl daaria e ¢ LU daania )

source of value

: user;
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cardinality: single;

sl 5 0 (S35 ¢ B puat s
source of value: user;
cardinality: single;

354l ki : number
source of value: user;
cardinality: single;

concept irrigation;
properties:
system: {flooding, sprinkler , drip
source of value: database;
cardinality: single;

concept (55l 43 a;
sub-type-of: operation;
importance: 4_)La);

concept < yill;
sub-type-of: operation;
importance: 4_)La);

concept ‘_,,_ut.u;y‘ M"
sub-type-of: operation;
importance: 4_)La);

concept 400 4
sub-type-of: operation;
importance: 5\-1)-}.:!;

concept ) (LAl 4 Lol A glaall;
sub-type-of: operation;
importance: 5\-1)-}.:!;

concept 4 guatll;
sub-type-of: operation;
importance: 4 )53,
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concept Jalaaill;
sub-type-of: operation;
importance: 5\-1)-}.:!;

concept b il s
sub-type-of: operation;
importance: 4 )b

concept ¥ iliall 4 glaxSl) 4 glaall;
sub-type-of: operation;
importance: 43 )b

concept a.c\‘)‘)j\ }‘ Jﬁ\Sﬂ\’
sub-type-of: operation;
importance: 4_)La);

concept &8 yill;
sub-type-of: operation;
importance: 4_)Lsa);

concept & =l
sub-type-of: operation;
importance: 4_)Lsa);

concept )Aslasl Alalaally ;<all adal;
sub-type-of: operation;
importance: 4 )33,

concept Y =l
sub-type-of: operation;
importance: 5\-1)-}.:!;

concept Y Ailasl) dlalaally HSall adall;
sub-type-of: operation;
importance: 4 )Li);

concept ¥ AdlasSl Alalaally Sl adall;
sub-type-of: operation;
importance: 4 )Li);

TR/CLAES/239/2002.4



concept V(3 =l ;
sub-type-of: operation;
importance: 4 )b

concept (&8l (alull 431 o) Ailasl) A glidl)
sub-type-of: operation;
importance: 4_)La);

concept 2_}“}).;33\ ua\JAM :L:.\Lq:tﬂ\ &}M\’
sub-type-of: operation;
importance: 4_)La);

concept basll;
sub-type-of: operation;
importance: 4 )b

relation: SUGGEST;

argument-1: plantation, event, operation, plant, pods, soil;

argument-role: environment;
argument-2: operation;
argument-role: status of next operation;

relation: ASSIGN;
argument-1: plantation, operation, soil;
argument-role: observations;
argument-2: operation;
argument-role: operation method;

relation: SUGGEST DATE;
argument-1: last operation.done date;
argument-role: : status of last operation;
argument-2: operation.sugessted date;
argument-role: operation method;

2.2 Domain Model

domain-model: suggestion model;
parts: tuple(suggest);
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axioms:

session date - plantation date = 10
sl B s occurance = 2 Lelae o3 ol

suggest
sl 4 )~ status = suggested.

Plantation.Date > current date
Soil.type = 4L

sl & occurance = lelae &
soil. Type /= 4eclidk

a3l occurrence = 2z Lelae i ol

suggest
s 3l status = suggested

Plantation.Date > current date

Organic manure. Exist = yes

Organic Manure. Analyzed = yes
a3l occurance = Llee A

Y1 aeull occurrence = 2 ledae Al ol

suggest
=¥l el status = suggested

session date - plantation date = 10
) sl occurance = Lelae 4
48l & . occurrence = 2 Lelee &L ol
suggest

4ul 45 s status = suggested.

Plantation.Date > current_date
545 s, occurance = Lelas o

10
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Weed. occured = yes

Spray motor. Available = yes
Labour. Available = no

G0 I, available = no
spray. Available = yes

Y (iiliall 4, Ll da 5ladl, occurrence = e Lelae oy ol

suggest
) il 4y sLasSll e stial) status = suggested

Plantation.Date > current_date

Irrigation. system = flooding

Soil. Status = 4 e e

And

() Gilaall 4, LSl 4e y8all occurance = Lelee o3
) OR

(A6 &5 s, occurance = leae o3

) ailiall 4y Lasll 4a gliall status = cancelled

)

4 94l occurrence = 2 Lelas o3y ol
suggest
4y 5udll, status = suggested

Plantation.Date > session_date

(

4 silll, occurance = Lelae 4

OR

(45 status = cancelled

Y aliall 4, L 4 gliall, occurance = Leles o3
)

OR

(i & s, occurance = Lelee &

Y uiliall 4, Lesll 4a jliall, status =cancelled
)

bayladill occurrence = 2 leles o ol

11
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suggest
Ll status = suggested

Plantation.Date > session_date
Lulaidll occurance = lae o

b shill o, occurrence = 2 lelae o ol

suggest
L gladll mus, status = suggested

Plantation.Date > session_date
Weed. Occured = yes
Weed. Type = 4dss daiye and Al 315 diua
Spray motor. Available = yes
Labour. Available = no
G52 Al available = no
spray. Available = yes
L shadl) e status = lelae o
¥ ialiall 4, slesl) Aa 5laall, occurrence = 2= Llae Al ol

suggest
¥ iilaall 4y LS 4 glidll, status = suggested

Seeds.available = yes

((

L shaall mus, occurance = elee o3 and

Y Sioliall 4, sS4k slaall, status = cancelled
)JOR

Y iilaall 4y el 4 glidl, occurrence =  leles &
)

e 5&1) alacl occurrence = 2 lelas Ay

suggest
&l slael status = suggested
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Soil.Ec <=2

Water. Eciw <=2

5 alael occurance = leles a3

el sl Al occurrence = x lelae ALy ol

Suggest

el sl isal status = suggested

Plant.age >30
Plant.age <45

Plantation. Appearance = % ¥+ (o S| Ay ddle il 25a

Transplanting (<30ll) | available = yes
del, 3. Occurance = ledee &

&8 50, occurrence = 2 Lelae oy ol
suggest

&8 ), status = suggested

Weed. Occured = yes

(
&8 53, Occurance = Llee & OR

(
&3 A, status = cancelled And

4e) )30, Occurance = eles &

)
plant age = 60
Y Gu ). occurrence = 2 Lelas ot ol

suggest
) &=l status = suggested

plant age = 60

13

TR/CLAES/239/2002.4



number of true leaves greater than or equal 6. occurred = yes
VG2l Occurance = las o3

) Ailesl Aldaally Sill adall, occurrence = 2 Lelae ol ol
suggest

) ALl Alalaalls Sl adall, status = suggested

plant age = 80
) ALl Alalaally pSall adall Occurance = leae o
¥ ALl dlabaally Sl adall, occurrence = 2 Ledae o ol

suggest
¥ Ailesll dlalaally LSill 2dall, status = suggested

Weed. Occured = yes
plant age = 90
(
¥ Ailasl) Alalaally Sill éall, Occurance = lelas o3
OR
(Y Al Alalaally Sl 280, status = cancelled
) ALl Alalaally Sl a8all, Occurance = Leles a3
JOR
() Al Aldlaally ySall 2dall gtatus = cancelled
VG2 )=l Occurance = lekee &
)
Y@<, occurrence = 2 lelee A Al

suggest
Y& »l. status = suggested

plant age = 100
Y& 2. occurrence = lelee &

¥ Al Alalaally Sl adall, occurrence = am Lelae ol ol
suggest

¥ 4ilesl dldaally oSl 280l status = suggested

14 TR/CLAES/239/2002.4



Weed. Occured = yes

Labour. Available = yes

(7 Ailes) Adaally ,Sall 2l occurrence = Lelee &
OR

( YV Alesl dlelaally Sl 28311, status = cancelled
Y&+l Occurance = Llee &

)

plant age = 120

Y& all occurrence = 2x ledee Al ol

suggest

Y@=l status = suggested

Plant.age >60

Plant.age <105
Climate.temprature >=25
Climate.temprature <=28

Climate. Humidity >= 50%
Climate. Humidity <=75 %
Harvest.Date —Current Date >= 15
Last chemical spray >= 5 days

) Al Alalaally Sl adall Occurance = las o3
OR

(
) Alesl dldaally Sall 2dall gtatus = cancelled
V&)=l Occurance = leke &
)
OR
A g il () a3 4les da g3l Occurrence = leles o

)

s&al) (alull 4008 ol 4Lal) A laall, occurrence = 2 Lelee o3 ol

suggest
sl abull 4008 o) ALa) A 5ladll, status = suggested

Plant.age >60
Plant.age <105

15
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(
Aphids.exist = yes
OR
White fly.exist = yes
)
Harvest.Date —Current Date >= 15
Last chemical spray >= 5 days
(
) Al Alalaally Sl adall Occurance = Leles a3
OR
(
) ailesl) dlalaally ySall a8all, status = cancelled
Y&~ Occurance = e &

)
OR
&l bl 4308 o) AL 4a i), Occurrence = Lelee o3
)
A g i) () a3 AiLal A liall, occurrence = 2 Lelae o3y ol
suggest

A 5 l) Lial e A5Les) 4 l2al), status = suggested

Plant age >= 120

And

((
Fmit.f’)}mt)ﬁ:sﬁmﬁjﬁ
Fruit. s, jhé >=5cm
Fruit. 3, jhké <10 cm

)

OR

(

Fruit . 354 & ¢ =3 085 )58
Fruit. 3,5 )ké >=10 cm
)

fruit. Status = <Ll daania
Abaall, occurrence = 2 Lelae 2 ol
suggest

saall, status = suggested
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domain-model: assignment model;
part: tuple(assign);

axioms:

sl 4 a status = suggested &
ASSIGN
33l 45, Importance = 4 k)
s 4 a: method =ciléad) A sia (Y1 55 o Aaadle aa ol (8 &yl
pu YOUY ¢ GBany & all S hal)
sl 4 tool = (Ulas £0) Sl + liall &l )
sl 45 . period = 80 minute/feddan

48 45 s status = suggested &
ASSIGN
LB 4 s Importance = SEPIFEN
4330 45 ya: method =wiliall daws sie )V (585 ) Alaadle e olai¥) (6 oyl
s Y020 (Bamy (V) A jall aalaial)
4.,).11.4 4.3);_‘[001 = (uLAA 20) J‘)_A + )haj\ Q\)a.d\
4388 43 a period = 60 minute/feddan

<o yill: status = suggested
ASSIGN
aa 3l Importance = 4 bl
s il method = Jiall sl olady) 8 s )
a3l Tool =48 )+ )l s
a3l period = = 50-60 minute/feddan

) naiill: status = suggested
ASSIGN
qugy‘ J;W-u-\l\ Importance = Z‘—JJ‘-.‘.A\
‘s..n.ani}“ J.LA.uA.\S‘ method = BJAM‘\}“ 4.:1& )3.1 e-'\. UAJ;‘}” ‘5_&5 Lg.ﬂ.d\ Alaal) ).1_\
oa Y Gle il 3 AilesSll 3aand) Ay 5 salidl dlend) Lali f AL

) naill: gtatus = suggested
Fertilizer machine.available = yes
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~ ASSIGN
by M‘.period == 50-60 minute/feddan
i) aedll 100l = (5 gand) el i 8L

) naill: gtatus = suggested
Fertilizer machine.available = no
ASSIGN

=Y el period = = 4 labouurs/day/feddan
sl aadl) tool =5 s

) naill: gtatus = suggested
Soil.type = ala
; ASSIGN
=¥ danil) material = Sl 58y g 4+ LIS il + (galil) slend)
) dandill gty = 18 / aaS YO + (lad / an€ ) v+ o/ YAt

) naill: gtatus = suggested
Soil.type = ‘*—iﬁ-wjiﬂ
5 ASSIGN
b il materjal = Cliw g gt (galil) alad)
) drandll gty = a8 / aaS YO i/ YT

Y el status = suggested
Soil.type = 2\3433
~ ASSIGN
¥ el material = Cli s gt (galill alasd)

) dpansill gty = a8 / aaS Yo (lad/YAY

) Jailiall 4, el 4 5laall: status = suggested
Weed. Type = s day o

ASSIGN
) Jiiliall 4 lasll 4 5laall, Importance = 4o LA
) iiliall 4y glas) 4a g5l material = o5 sl
) Jiliall 4 glaxSll 4 gliall, gty = (la/aaS)
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) iiliall 4 el 4 5\aall: status = suggested
ASSIGN

) pailiall 4 el 4 gl material = (28 3l

Voliall 4, Le Sl 4 g8l gty = (lad/ i )

) ailiall 4y el 4 gaall: status = suggested

Plantation.area <=1
ASSIGN
) LA & Ll A i ool = s AELS

) ailiall 4y slasSl) 4 gall: status = suggested

Plantation.area > 1
ASSIGN
) LA B el e il 001 = BN 55

) oailiall 4y el 4 gall: status = suggested
Y (iliall & glasl) 4k glaall too] = 4y s 43LS
ASSIGN
) Giiliall 4 sl A gl period = ola¥/dale Y/4aga VY

) iliall 4, glaxll 4 glaall: status = suggested
ASSIGN
Y iilsiall 4y gLl A 5Ll period = od/dale € /488 ¥

45 suall: status = suggested
laser. available = yes
ASSIGN

4 sull Importance = 4 s
4 sudll. method = Aasbude e je () i )Y aansdlly 4805 Al e Jae o
A guiill ) 3lll Slea pladinl @l b o)l g jdalldday & Jee o clld aay ¢ & S|

4 puill tool = Lol Dlea + Lloa
4 puiill period = )28/ dada Y
4 5u4ll: status = suggested

laser. available = no
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ASSIGN
4l method = (e Iabaie] 4y gull ) yally Aiall) 4y gl ) aadis
Qi) 138 615y (0 Uy ) Al a8 U ¢ Ay gl 3 (3Ll 5y
4 suill tool = Anbial + ) o
4 puiill period = )28/ dads 1

¥ ailiall 4 glasSl) 4 gall: status = suggested
ASSIGN
Y Jiiliall 4 gLasSl 4a glidll. Importance = d_lial
Y il 4y sleySll A i), method = 41 ede i o slhaall 38 il jypaans
s i i

¥ ailiall 4 glasSl) 4 gaall: status = suggested
Weed. Type = s day o

ASSIGN
Y oialdall & LSl 4a 5lsall, material = o sudl)
¥ Ll i Z\_,jLA:\SS\ :\.AJM\ qty = U‘M/?AS\

Y oiliall 4 LasSl) 4a glaall: status = suggested

Weed. Type = 4dsa (31 5Y) dana

ASSIGN
Y oiiliall 4 sleSl 4a 5Ll material = oS8 il
Y il &y slall A did gty = olad/ 5 )

Y oiliall 4 JLasSl) 4a glaal): status = suggested

Plantation.area <=1
ASSIGN
Y oiliall 4 slasll 4 5laal) tool = 4g s A5LE

Y oiliall 4 LasSl) 4a glaall: status = suggested

Plantation.area > 1
ASSIGN
¥ iall & el e fia ool = i J5ise

¥ bl 4 sLeSl) A slaal): status = suggested
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¥ iiliall 4 Ll 4 gliall tool = 4 s 48l
ASSIGN
¥ ailiall 4, el 4 gliall period = o)/ Jale Y/A883 VY

Y oailiall 4 glasSl) 4 gall: status = suggested
¥ oliall 4, LSl da gl5all tool = (il L 5ise
ASSIGN
¥ ouiliall 4 sl 4a gliall period = )/ Jale €/48d8y ¥

Lubasll: status = suggested &
ASSIGN
Jadasil), Importance = 4 b
Ll method = Guad 5 ) Badll (e ¢S Cuny Japladil) 0] Jayia
Ll e
Lylaadll tool = Lla + Jahadll A1)
Luladll period = ()l / Aads 1

L gladl) musa; status = suggested &
ASSIGN

L ghaill musa Importance = 43 b
L shadll zwe.method = <8 g A ilall Aals g 1o gladll oy Jlanll as
L ghall lleh 5 el el s Ll ¢l aass s el 3l o

Lo gbdll s period = p /dale ¥/ el 1

L gladl) rase 1001 = Jlaall 222y (e 998

s 5&1) alac] status = suggested

Plantation.area <=1

Soil.status = Jidall de ) 3 pilia ye

Assign

s skl J\J“—i. Importance = 4 s

& dlaci method = ilga) 45 33

sl dael tool = Jui & e + SIS + ey 5

sl slael material = LAY Gaes Joail ol ol (Sl ) culiy

GsEl alael Qty = s Vosladl Gde s Yo sl Gladfan Vo sl lad/an Y
(O /

5@ Jaci status = suggested
Plantation.area > 1
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Soil.status = Jidall 4c ) 3 dulia

Assign

541 slacl method = Jidall 3 4y 1)
&l Slael tool = Ju 4 e + (SIS + iy 5
s i) Jaci Material = bl el i

G E alael Qty = la/aaS o

55l Jaed status = suggested
Plantation.area > 1

Soil.status = Jidall de) ) P daulia e
Assign

s sail) J\J.ci_method = lalald) :\.Lu\).;
sl dael tool = Jiida,e + (uy s

sl slaci status = suggested
Plantation.area > 1

Soil.status = dxalall a8l 3l &3

Assign ;

5@l shael method = Aswd¥) Ae) ) )
sl daei tool = Juida e + Jala Jazs

s\l Jael status = suggested
Plantation.area > 1

Soil.status = dpalell 488 ) 5

Assign

5@l sael method = 4daall 5 00l il
558 el tool = i & e + 4l 30 Sl

de) )3 status = suggested

irrigation.system = flooding

ASSIGN

de) ) ) Importance = 4 s

acl) N method = 0 sl ol 5 e sk ) (8 sle () (A de) )51 o5
A4 5a3 Alla 3 g shial plandl (5 o) Cum AL m) Y1 8 Aals 53 b de) 31
dgall e aw Ve e (I A (D sa sl G ALl 555 gelall (5 pae ol iLgaY)

Ll e Ay el

22 TR/CLAES/239/2002.4



de) ) status = suggested
irrigation.system = drip
ASSIGN
4cl) Ml method = Ui Jsalii oy 53 )30 Goldl ool (o8 )Y (55
Yo ‘;\PMQQQM\ J\}MJP@KL\JJ\#émMMEMMbg‘)S\
A delu CaaiBadl (g )l aldal Juads oy o e

de) ) ) status = suggested

irrigation.system = sprinkler

ASSIGN

el Hlmethod = (4=l At Aide ) 5l Gl o sl (B G ) (5555
8 pdledel 5ol sl s Voe el G Al (5SS 5 )

de) )\ status = suggested
ASSIGN

:\.c\)‘}]\.period = eﬁ/dhﬁ/d} Y
ac )l tool = sy

de) ) ) status = suggested

s\ dlae ) method = Clga) 45 33
ASSIGN

del 3V material = ()8 / dadad €0 o s

:‘-“—U )’“: status = suggested

s\l alac ) method =Jidiall 8 4w il
ASSIGN

del ) ) material =) / ALid £ s

de) )\ status = suggested

s sl slaei method = llal) ddan) o
ASSIGN

a“)}‘.material Zu\dﬂ / Al €

de) )\ status = suggested
s 9@l Alae ) method =Aasall 3 )il LK)
ASSIGN
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el )l material =0 /3,0 4 YO Y

&8 1) status = suggested &

ASSIGN

&3 3, Importance = 43 Lis)

&8 method = oy Caiall (udl (e daiie COEL AV Hsalldel )
sl 1] Baxs Ganal B e 5 ) 3e (S

&8 period = s/O)8/3 3 Y

&3 3l material= 48 ) gall aaey SO

&85, Day time = Wl Fluall 4

Y 32~ status = suggested &

ASSIGN

Y 322, Importance = 43 s

VGl method = (e s o J8 5 (tiliall (re paldil) oy uldll sl
A6l 43 jal) aay LAY Jaad @l g (el )l Ay ) ) Aleaadl Wy ) ) Aldayll 45 )

0585 o) ddandle e A il 35 pdiall LA ) A kel (ool any g da ghaddl dai g B
Calial) ddas gia g )Y

Y& )”J‘: status = suggested
GeJe Al Available = yes
ASSIGN

Y& el tool = Gaje A
VGl period = O1/a s3/3 58 )

Y322 status = suggested

3 e A Available = no
ASSIGN

V32l tool = ol

Y G2l period = Oa¥/p /0 8 €

Y322l status = suggested &
ASSIGN

Y &2, Importance = 43 i)
Yousal method = o s da Ji 5 kil (e Gl oty Gl slastady
A1) 38 31 any il Jaad @l (el Ay 5 ) Allanl) Ay 1 1) Allagll sl
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0585 O Aaadle we Ay il (83 pdiiall LAl o3a aadadl (oaldS gy 9o ghadll dang 8
Calial) ddas gia i )Y

Y 32 status = suggested
G20e Al Available = yes
ASSIGN

Y@l tool = e A

Y& el period = 012/ 59358 )

Y32 status = suggested
G2e 4l Available = no
ASSIGN

Y Gl tool = Ll

Y& el period = O1a/a 5y/258 £

Y@=l status = suggested &

ASSIGN

¥ 3220, Importance = 43 i)

Y& el method = (e s a 85 5 (iiliall (e paliill &8 Guldll sy
A1 46 a1 aey Ll Jead Gy 5 (el 530 Ay 5 ) Allaall Ay ) ) Al Ay
il 5yl ) yia i (5ol oy 5 o gl a8

Y j’J‘: status = suggested
G2oe Al Available = yes
ASSIGN

Y& tool = Gaje A
Y&l period = O1/a s3/3 58 )

Y3202 status = suggested
G2 4. Available = no
ASSIGN

Y tool = il

Y& el period = 012/ 59/358 £

25 TR/CLAES/239/2002.4



Yailal Alalaally Sl adall status = suggested &
ASSIGN
Viglesll dlaladlly Sill aadll, Importance = 43 lial
VALeSl) dlalaally Sl adoll method = sle g (& Ui padiusall J glaall jany
oo dslaall e AlVer (Ao GadyeS pumat c galall (e da Ve 580
O slaall iyl Ll Al _ia Ulad) 5 il 315591 i i

Vailal dlalaally <ill adall day time = SW Zluall

Y Ailall Alalaally Sl xdall material = cll suall
Y LSl dlalaall Sl é&]\_qty = UJ/Q\AQ/(.\.; Yoy

VAilesl) Alalaally Sall adall status = suggested
Spray motor.available = yes

ASSIGN
VAl Alabaally Sall adall, tool = spray  motor
VailaSll Alalaally Sl adall period = )8 / 488 Yo /2 d ¢

VALl Alalaally ,Sall 280l status = suggested
Spray _motor.available = no

ASSIGN
VALl Alalaally ,Sall w83l tool = manual_sprayer
VALl Alelaally <ill adall period = (8 / Slela ¥ /353 Y

VailasSll Alalaally Sl adall gtatus = suggested &

ASSIGN
Vigladll dlabaalls Sl adall Importance = 4 il

VailesSl dlalaally Sill a8oll method = sle 5 (8 (iU andtiusall Jslaall juany
e dslaall g iV o0 (Y e e daaS st e gadall (Beha ) e S
Jslaall el ylad il o i Ldall o 1ol 31,081 i g

Vil Alalaally Sall adall day time = SW Zluall 4

VALl Aldaally Sall adall material = Gl )
YilaSl) Aldaally L&l gl gty = L,/ a/an 1 0-) »
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Vil Alalaally Sall adall status = suggested

Spray motor.available = yes

ASSIGN
Vailasll Alalaally ySall xddll, tool = spray  motor
VL) Alalaally Sall adall period = (18 / 2883 ¥ /2 8 ¢

Vailesll Alalaally Sl adll gtatus = suggested
Spray _motor.available = no
ASSIGN
FaileS)) dleleally ,Sll i), Importance = 4o LSS

VALl Alalaally ,Sill #8all, tool = manual sprayer
YAl ddalaall <l éﬂ\perlod =0/ Alelu Y /a4y

VAL Alalaally 5Sll adall status = suggested &
ASSIGN

Farlelh Adaally pSall adall method= (2 il padiuiadl J glaall jasy

o ANO I v GadaS pmat cgsaldll (e da ) o S Shele

sl ) yLad Ll Ay i Wlall 5 ol 31,31 (g5 o5 ¢ Jslaal
Failasll Alalaally Sl adall day time = JSW Zluall

FaileSll dlalaally Sl adoll material = cll suall
YL Alalaally LSl Gaall gy = &/ 8/pa ) 02 »

Failasl Alalaally Sill adall status = suggested

Spray motor.available = yes

ASSIGN
Vil Alabaall ,all adall, tool = spray  motor
Failal Alalaally Sull adall period = 8 / A88s Yo /348 €

YAl Alalaally ,Sall a8all status = suggested
Spray motor.available = no
ASSIGN
Failesl Aldaally Sl 4dall, tool = manual_sprayer
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Vil dlabaally Sl dadll period = ol / Selu ¥/ 258 ¥

a8l alaall 43008 ol) A3lasSl) 4 glial) status = suggested &
ASSIGN
s28all (bl 4008 o) A 3LaSl) A slaall method = Gibll S AL Jslaall Sea
Jstaall Jadlass gy a1 o0 (iad) 5 Llall sedansd) (il Jslae (ary Gumy i1 (5585 ¢ 0 S0
GsY e oa
BBl a3 5 A iles)) e i day time = s USL) Lol
e lowall

8al) alall 4308 o)) ALaxSl) 4 gliall status = suggested
Plantation.area <=1

ASSIGN
28l (bl 4008 o)) ALaxSll 4 glidll, Tmportance = 4 ks
&8l (alall 45018 o)) 45Le Sl 4 5laall too] = manual sprayer
(B alall 400 1) Aol A il period = O/ Clelus £/3 58 ¥

8al) (alall 4308 o)) ALaxSl) 4 gliall status = suggested
Plantation.area >1
ASSIGN

28l (bl 496 5l A5l SIl 4a 5adll tool = motor sprayer
283 [alaall 4008 ) 4ilaSl) da 5laall period = OJA8/A8 Yo /2 B Y

VAl (Ll 400 6l) 40LaxS]) 4 gliall status = suggested &
ASSIGN
il ] 4006 o)) ALK e i) material = ) (535Sl Sy S
o<l
) hiiall palall 306 gl el da gliall gy =
O/ ele S Y ew fan o g jlad/ela ) e /an Yoo
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28l (bl 4008 ol) A3LeiSl) 4 gliallY status = suggested &

ASSIGN
Bl bl 4038 ) el A JGllY  material = ) i Sl
ol )

Vsl Galall 400 6l 40l da glidll gty =
O/ gl S V04 /an Vo gl jlad/cla VO /aa YYO

28l (bl 4008 ol) AilesSl) 4 gl8alIY status = suggested &
ASSIGN
Bl bl 4 ) Aol A &Y material = o) TV ) s S
Y BN EPETIPS
Y Rl (il 08 ) Al da il gty =
Voo o/ ele i Yea/anovn g lad/ele Sl You/anonn
Q\Jé/:«u)ﬂ\'~~/e.;

Apna g il () a3 AlasS) da 5lsall, status = suggested
ASSIGN
A 5 il Gl 3a3l Apilessll A slial) importance = 43 ks
A5l (yoal DU AlasSl) de gl method = 2 S Gl 3 il J sladl) ey
e sl B i i 315550 il Ll el (20 e (i s ) 555
GlsY) e
G 5 il a5 SU AL A gliall day time = sbusal) 51 HSL ~laall

Aane g yadl) il paD Ailas) A il status = suggested
Plantation.area <=1

ASSIGN ;
s 9_dll (al e dlaxSl) 4 slaall tool = manual sprayer
A g il (yial 5D Ailas]) A laall period = Ol lela €/a 8 Y

s 5l al D Aila S 4 5\iall status = suggested
Plantation.area >1
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ASSIGN ;
A g_dl) (al el 4ilex)) A 5laall tool = motor sprayer
A 5 il Lol ya Alassll da slial period = (J1A8/A883 Yo /3 A Y

Ve 5 il (ial 33 A 0layS)) 4 glaallstatus = suggested

ASSIGN N
VAo gyl (il e AleSl) 4 slaall material = %© + <LLSI 5l 940V () il
Vil ) D Ailasl) A slaall gty =
Q\Jé/cu)ﬂ\~~ /Ve...uv~~ }id\lﬁ/;u)ﬂ\~~ /v?“*o.

Vi 5 pail) al 3 dila Sl da sladllstatus = suggested

ASSIGN -
Y g il ) 3D 43l 4a slaal) material = %0 « <Ll 5l 950V (G sl
¥ 5 il a3 AlasS A slaall gty =
U\M/gu)ﬂ You /Ve...u o }\u\lﬂ/;u)ﬂ Yoo /\‘e...u\‘\/o

Yo g i) (ial e dilasl) da sidistatus = suggested

ASSIGN o
Va5l il e AlaSll 4 slaall material = % + LSl 5 940V (¢ sidl)
Vg5l ial e il a il gty =
O /el I Yow /YawTew silai/ele il Yo /Yauous

sbaall, status = suggested

ASSIGN
dasll importance = 4k

Aaall Method = ¢ Yo_o uycj\ﬁgjjﬂ\ &u\wcﬁdbw&uﬁ\)ﬂ\#
S a5 pa ) e (AEY 5 4SO aeadl Gl e 8 lgrens 22y (38 0 il i
i) 84

Jhaﬂ\.day_time = JSL:S\ C\_p.al\ <

Sbasll tool = it &l e 5 (S

sbasll period = a /o)) /28 ¥
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domain-model: suggest date model;
part: tuple(suggest date);

axioms:

&3l &a, status = suggested.
Suggest_date
s & >, Suggested date =.plantation_date - 10

e 3l status = suggested
plantation_date — session_date <=1
sl % a done_date <=session_date
Suggest date

o 3l suggested date= session_date

a3l status = suggested

plantation date — session_date >1

&3l & done_date <=session_date
Suggest_date

a5, suggested date= 15l &a.done_date +3

Y el status = suggested
plantation_date — session_date <=1

Suggest_date
oY) aandll Suggested date= < 3ill. done date

Y el status = suggested
plantation date — session_date >1

Suggest_date
Y) wedll Suggested date= < il done date +1

4l & s status = suggested.
Suggest date ;
4545 . Suggested date=slw¥) 2auil done date +4

31 TR/CLAES/239/2002.4



Y (iilsall 4, Ll da 5lidl), status = suggested
Suggest_date
Y ouiliall 4y Lesll 4 jliall suggested date = 435 43 s done _date +1

4 5adll, status = suggested

Y ailiall 4 Ll 4a gliall occurance = Lelee o3

Suggest date

4 il suggested date = ) Jiliall 4, slasSl 44 s34l done date + 1

4 5udl, status = suggested

4545 s, occurance = las o

) bl 4 el 4. 5laall status = cancelled
Suggest date

4 il suggested date = 4564 s, done date +1

4 9l occurance = lelee

Lulaatll, status = suggested

Suggest date

Lulaadll suggested date = 4 9l done date +1

Lubaill, status = suggested

4 5ll, status = cancelled

) uiliall 4, Ll 4 gliall, occurance = Leles o3

Suggest date

Lubadll Suggested date = ) piiliall 4, el 4a jl3a)l. done date +1
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Luladll status = suggested

4545 s, occurance = Llas o

) iiliall 4 el 4. 5laall, status =cancelled
Suggest date

Lbubatll Suggested date = 48545 . done_date +1

Lulaaill occurance = leee

L shaall s, status = suggested
Suggest date
L shall mus, suggested date = 1o shill mus, Done date +1

L ghaill muss status = Lelee o3
¥ oailiall 4, el 4a jlall, status = suggested

Suggest_date
Y liall 4, LSl 4 jiall, suggested date = o shall muse done _date +1

e s&1 alacl. status = suggested

Lo ghaill =, occurance = leles o

Y ouiliall 4 LSl 4x i), status = cancelled
Suggest_date

5@l alael Suggested_date = L shall mus, Done_date +1

& Jlael, status = suggested

¥ uiliall 4y el 4 gliall, occurrence =  Lelae &

Suggest date

sl sacl Suggested date = Y iiliall 4y el 4a 4l3dll. done_date +5
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el sl sl status = suggested

&l Jlael, occurance = Ll 4

Suggest date

el sl isill Suggested date = s\l Jlaci done date

&8l status = suggested

del) 3. Occurance = ke &

Suggest date

&8 3. Suggested date =41, )ll.done date +35

Y&l status = suggested
Suggest date
Y& =l suggested date =4l .done date +60

) Ailasl) Alalaally Sl adall, status = suggested
VG2l Occurance = Llae o

Suggest date
) Al Aldlaally Sl adall suggested date = )32 +)l.done date +4

) A0Sl dlalaally Sl 280l status = suggested
Y 322, status = cancelled

Suggest date
) ALl Aldlaally Sl adall suggested date = 4<1 ). done_date +4

¥ Ailasl) Alalaally Sill £l status = suggested
Suggest date
¥ LSl Al il adall Syggested date = 4130 .done_date +80

Y3+, status = sugessted
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Suggest date
Y& 2l suggested date = 4<) 30 .done date +90

¥ Ailasll Alalaally Sill adall, status =suggessted
Suggest date

¥ 2Ll Aalaally Sl adall Suggested date = 4,30 .done date +100

Y&all, | status =suggessted
Suggest date
Y@l suggested date = 4=,V .done date +120

) 3l Alalaally Sl adall Occurance = Leles o

&8l alnll 4508 ) AiLal) 4 gliall, status = suggested
Suggest date

1 28l [alall 4008 6l A8lesll 4 lidll, Suggested date = ) Alalaally Sl 2dal)
48!l Done_date + 5

) Al Aldlaally Sl adall status = cancelled
Y G2 2l Occurance = leee &
1 8l [alnll 3008 6l A8l 4 glidll, status = suggested
Suggest date
1 8l (alnll 4008 6l A0LeS)) 4a 5laall, Suggested date = Y& 2. Done date + 4

) & al) status = cancelled
1 28l (bl 400 6l 40lal) 4a 5adll, status = suggested
Suggest date
1 &8l (bl 4008 o)) ALl 4 5laall, Suggested date = 4e1,3). Done_date +
60
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2 A8l (alall 40 ) 45le Sl 4 slaall, status = suggested
Suggest date
1 (&8all (alall 3300 5l) 233l 4 glidll, Suggested date = A=), ll.done date +85

2 ALl Alalaally Sl adall, Occurance = Lelee o

2 all [alall 4.0 6l 40l 4. 5lidll, status = suggested

Suggest date

2 &l bl 400 6l ALl 44 gliall, Suggested date = 2 Aalaally Sl adal)
48l Done_date + 5

3 Alesl Alalaally Sl a8all, status = cancelled

3 Bl (alall 4008 Il 40Le S 4 jliall, status = suggested

Suggest date

3 &l (bl 406 ol A3l a5l Suggested date = 4=\, Done_date +
100

1 A syl Gial 33 Ailasl) 4 i), status = suggested

Suggest date

1 4 5l Gl a3 AileiSll 4a slidl) suggested date = 1 4508 ) dlasS)) da slaall
&8 =l donedate +5

2 Ao s il Lial B Ailesl) da Slidl), status = suggested

Suggest date

2 Ao s il Lial a3 Ailesl) da slidll suggested date = 2 4l sl Alasl) da slil)
&8 =l done date +5 +4

sbaall, status = suggested
suggest date
sbaall, Suggested date= 4=, 3\ .done date +120
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domain-model: detailed operation model,
part: tuple(detailed operation);

sl 45 status = suggested &
ASSIGN
< PREN Importance = 4 ba)
sl 5 method =ciliall A gie G ) (555 o Laadle e olad¥l (8 &yl
s YO+ Bary & jall A shall
Sl 4 tool = (Vo £0) Hloa + lisll &l jal)
sl 4 s period = 80 minute/feddan

436 45 a: status = suggested &
ASSIGN
405 45 ), Tmportance = 4 ks
430 44 ya: method =wilbiall dda sie (o Y1 (588 ) Alaadle e ol (8 oyl
s YooY 0 Gany (JYI & all aalxial)
4318 45 )a period = 60 minute/feddan

s ) status = suggested
ASSIGN
a3l Importance = 4l
s 3l method = Jiall skl slas¥) & Caus 33l
o Wl Tool =4dla j+ )l
s 3l period = = 50-60 minute/feddan

qugy‘ Baudll: status = suggested
ASSIGN
) el Importance = 4 bl
) danill: method = 3aend) Ay i a5 Y e saldd) slad) i
oY) e il 8 Aile Sl BaanY) A8y 5 salil dlaud) Lls f 4les]l

b aransill: status = suggested
Fertilizer machine.available = yes
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~ ASSIGN
by M‘.period == 50-60 minute/feddan
i) aeidll 100l = (5 geand) sland) i 381

) naill: gtatus = suggested
Fertilizer machine.available = no
ASSIGN

=Y el period = = 4 labouurs/day/feddan
sl aadl) tool =5 s

) naill: gtatus = suggested
Soil.type = ala
; ASSIGN
b ) 2andll material = il g8y gon + ol Cildla 4 galil) slaud)
b dpaill gty = (a8 / anS YO o 4 (a8 / anS Vo w o Clad/Yat

) naill: gtatus = suggested
Soil.type = ‘*—iﬁ-wjiﬂ
5 ASSIGN
b il materjal = Cliw g gt (galil) alad)
) dranll gty = a8 / aaS YO A/ YT

Y el status = suggested
Soil.type = 2\3433
~ ASSIGN
¥ el material = Cli s gt (galill alasd)

) dpansill gty = a8 / aaS Yo (lad/YAY

) Jailiall 4, el 4 5laall: status = suggested
Weed. Type = s day o

ASSIGN
) Jiiliall 4 lasll 4 5laall, Importance = 4o LA
) iiliall 4y glas) 4a g5l material = o5 sl
) Jiliall 4 glaxSll 4 gliall, gty = (la/aaS)
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) iildall 4, lasl) A 5laall: status = suggested
ASSIGN

) pailiall 4 slall 4 gliall, material = (28 3l

Y oliall 4, Le Sl 4 g8l gty = (lad/ i )

) ailiall 4y el 4 gaall: status = suggested

Plantation.area <=1
ASSIGN
) LA & Ll A i ool = s AELS

) ailiall 4y slasSl) 4 gall: status = suggested

Plantation.area > 1
ASSIGN
) LA B el e il 001 = BN 55

) oailiall 4y el 4 gall: status = suggested
Y (iliall & glasl) 4k glaall too] = 4y s 43LS
ASSIGN
) Giiliall 4 sl A gl period = ola¥/dale Y/4aga VY

) ailiall 4, el 4 5laall: status = suggested
Y ailiall 4, LaSll A glaall tool = (N 5 5e
ASSIGN
Y Jiiliall 4 slasSl) 2 glidll period = (lad/dale €/4885 ¥

45 suall: status = suggested
laser. available = yes
ASSIGN

4 sull Importance = 4 s
4 sudll. method = Aasbude e je () i )Y aansdlly 4805 Al e Jae o
A guiill ) 3lll Slea pladinl @l b o)l g jdalldday & Jee o clld aay ¢ & S|

4 puill tool = Lol Dlea + Lloa
4 puiill period = )28/ dada Y
4 5u4ll: status = suggested

laser. available = no
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ASSIGN
4l method = (e Iabaie] 4y gull ) yally Aiall) 4y gl ) aadis
Qi) 138 615y (0 Uy ) Al a8 U ¢ Ay gl 3 (3Ll 5y
4 suill tool = Anbial + ) o
4 puiill period = )28/ dads 1

¥ oailiall 4 glasSl) 4 gall: status = suggested
ASSIGN
Y Jiiliall 4 gLasSl 4a glidll. Importance = d_lial
Y il 4y sleySll A i), method = 41 ede i o slhaall 38 il jypaans
BEBNITBY T B\

¥ ailiall 4 glasSl) 4 gaall: status = suggested
Weed. Type = s day o

ASSIGN
Y oialdall & LSl 4a 5lsall, material = o sudl)
¥ Ll i Z\_,jLA:\SS\ :\.AJM\ qty = U‘M/?AS\

Y oiliall 4 LasSl) 4a glaall: status = suggested

Weed. Type = 4dsa (31 5Y) dana

ASSIGN
Y oiiliall 4 sleSl 4a 5Ll material = oS il
Y iliall &y slal) A dad gty = oo/ 5 )

Y oiliall 4 JLasSl) 4a glaal): status = suggested

Plantation.area <=1
ASSIGN
Y oiliall 4 slasll 4 5laal) tool = 4g s A5LE

Y oiliall 4 LasSl) 4a glaall: status = suggested

Plantation.area > 1
ASSIGN
Y iall & el e fia ool = i J5ise

¥ bl 4 sLeSl) A slaal): status = suggested
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¥ iiliall 4 Ll 4 gliall tool = 4 s 48l
ASSIGN
¥ ailiall 4, el 4 gliall period = o)/ Jale Y/A883 VY

Y oailiall 4 glasSl) 4 gall: status = suggested
¥ oliall 4, LSl da gl5all tool = (il L 5ise
ASSIGN
¥ ouiliall 4 sl 4a gliall period = )/ Jale €/48d8y ¥

Lubasll: status = suggested &
ASSIGN
Jadasil), Importance = 4 b
Ll method = Guad 5 ) Badll (e ¢S Cuny Japladil) 0] Jayia
Ll e
Lylaadll tool = Lla + Jahadll A1)
Luladll period = ()l / Aads 1

L gladl) musa; status = suggested &
ASSIGN

L gladl) . Importance = EEPIEEY
L shadll zwe.method = <8 g A ilall Aals g 1o gladll oy Jlanll as
Ll bl g bl ¢hlis g Jaald) &GM}HQZ.G\JJ\ Al

Lo gbdll s period = p /ddle ¥/ el 1

L gladl) e t00] = Jlaall 22y (a9 98

s 5&1) alac] status = suggested

Plantation.area <=1

Soil.status = Jidall de ) 3 Aplia ye

Assign

s skl J\J“—i. Importance = 4 s

& dlaci method = ilga) 45 33

sl dael tool = Jui & e + SIS + ey 5

sl slael material = LAY Gaes Joail ol ol (Sl ) culiy

GsEl alael Qty = s Vosladl Gde s Yo sl Gladfan Vo sl lad/an Y
(O /

5@ Jaci status = suggested
Plantation.area > 1
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Soil.status = Jidall 4c ) 3 dulia

Assign

541 slacl method = Jidall 3 4y 1)
&l Slael tool = Ju 4 e + (SIS + iy 5
s i) Jaci Material = bl el i

G E alael Qty = la/aaS o

55l Jaed status = suggested
Plantation.area > 1

Soil.status = Jidall de) ) P daulia e
Assign

s sail) J\J.ci_method = lalald) :\.Lu\).;
sl dael tool = Jiida,e + (uy s

sl slaci status = suggested
Plantation.area > 1

Soil.status = dxalall a8l 3l &3

Assign ;

5@l shael method = Aswd¥) Ae) ) )
sl daei tool = Juida e + Jala Jazs

s\l Jael status = suggested
Plantation.area > 1

Soil.status = dpalell 488 ) 5

Assign

5@l sael method = 4daall 5 00l il
558 el tool = i & e + 4l 30 Sl

de) )3 status = suggested

irrigation.system = flooding

ASSIGN

de) ) ) Importance = 4 s

acl) N method = 0 sl ol 5 e sk ) (8 sle () (A de) )51 o5
A4 5a3 Alla 3 g shial plandl (5 o) Cum AL m) Y1 8 Aals 53 b de) 31
dgall e aw Ve e (I A (D sa sl G ALl 555 gelall (5 pae ol iLgaY)

Ll e Ay el
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de) ) status = suggested
irrigation.system = drip
ASSIGN
4cl) Ml method = alad Jsalii oy 54 )30 Giladl sl (o8 )Y (55
Yo Q\Pm&sdw\ J\}MJ};@:&G\JJ\HS(JALMMEMM\JLSJ\
A delu Caaisadl (g )l aldal Juads oy o e

de) ) ) status = suggested

irrigation.system = sprinkler

ASSIGN

ac)) Hlmethod = (4=l At dide ) 5l Gl ool (B G Y (5555
8 pdliedel 5ol sl s Voe el G Al (S5 5 )

de) ) status = suggested
ASSIGN

:\.c\)‘}]\.period = eﬁ/dhﬁ/d} Y
ac )l tool = sy

de) ) ) status = suggested

s\ dlae ) method = Clga) 45 33
ASSIGN

del 3V material = ()8 / dadad €0 o s

:‘-“—U )’“: status = suggested

s\l alac ) method =Jidiall 8 4w il
ASSIGN

del ) ) material =) / ALid £ s

de) )\ status = suggested

s sl slaei method = llal) ddan) o
ASSIGN

a“)}‘.material Zu\dﬂ / Al €

de) )\ status = suggested
s 9@l Alae ) method =Aasall 3 )il LK)
ASSIGN
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el )l material =0 /3,0 4 YO Y

&8 1) status = suggested &

ASSIGN

&3 3, Importance = 43 Lis)

&8 method = oy Caiall (udl (e daiie COEL AV Hsalldel )
il 1] Baxe Ganal B e 5 ) 3e (S8

&8 i period = as/O)/3 3 Y

&8 4l material= 48 ) gall oy SO

&8 53, Day time = JSW Fluall 4

Y 32~ status = suggested &

ASSIGN

Y 322, Importance = 43 s

VGl method = (e s ga J& 5 (iiliall (e paldil) oy Guldll alaaiily
A0 2 el amy ) Jrad ol (R 3 Ak ) Allandl Byl ) ALyl Ay

0585 ¢ ddandle e A il 35 pdiiall B ) A kel (ool any g da ghadll dai g B
Calial) ddas gia g )Y

Y& )”J‘: status = suggested
GeJe Al Available = yes
ASSIGN

Y& el tool = Gaje A
VGl period = O1/a s3/3 58 )

Y322 status = suggested

3 e A Available = no
ASSIGN

V32l tool = ol

Y G2l period = Oa¥/p /0 8 €

Y322l status = suggested &
ASSIGN

Y &2, Importance = 43 i)
Yousal method = o s da Ji 5 kil (e Gl oty Gl slastady
A1) 38 31 any il Jaad @l (el Ay 5 ) Allanl) Ay 1 1) Allagll sl
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0585 O Aaadle we Ay il (83 pdiiall LAl o3a aadadl (oaldS gy 9o ghadll dang 8
Calial) ddas gia i )Y

Y 32 status = suggested
G20e Al Available = yes
ASSIGN

Y@l tool = e A

Y& el period = 012/ 59358 )

Y32 status = suggested
G2e 4l Available = no
ASSIGN

Y Gl tool = Ll

Y& el period = O1a/a 5y/258 £

Y@=l status = suggested &

ASSIGN

¥ 3220, Importance = 43 i)

Y& el method = (e s a 85 5 (iiliall (e paliill &8 Guldll sy
A1 46 a1 aey Ll Jead Gy 5 (el 530 Ay 5 ) Allaall Ay ) ) Al Ay
il 5y ) yia i (5ol oy 5 o gl a8

Y& j’J‘: status = suggested
G2oe Al Available = yes
ASSIGN

Y& tool = Gaje A
Y&l period = O1/a s3/3 58 )

Y3202 status = suggested
G2 4. Available = no
ASSIGN

Y tool = il

Y& el period = 012/ 59/358 £

45 TR/CLAES/239/2002.4



Yailal Alalaally Sl adall status = suggested &
ASSIGN
Viglesll dlaladlly Sill aadll, Importance = 43 lial
VALeSl) dlalaally Sl adoll method = sle g (& Ui padiusall J glaall jany
e dslaall e Al YV ew (Ao GadaeS pumat c galall (e da Ve 580
O slaall iyl Ll Al _ia Ulad) 5 el 315591 i i

Vailal dlalaally <ill adall day time = SW Zluall

Y Ailall Alalaally Sl xdall material = cll suall
Y LSl dlalaall Sl é&]\_qty = UJ/Q\JS/(.\.; YooV

VAilesl) Alalaally Sall adall status = suggested
Spray motor.available = yes

ASSIGN
VAl Alabaally Sall adall, tool = spray  motor
VailaSll Alalaally Sl adall period = )8 / 488 Yo /2 d ¢

VALasl) Alalaally ,Sall 280l status = suggested
Spray _motor.available = no

ASSIGN
VALl Alalaally ,Sall w83l tool = manual_sprayer
VALl Alelaally <ill adall period = (8 / Slela ¥ /353 Y

VailasSll Alalaally Sl adall gtatus = suggested &

ASSIGN
Vigladl dlabaalls Sl aéall Importance = 4 il

VailesSl dlalaally Sill a8oll method = sle 5 (8 (iU andtiusall Jslaall juany
e dslaall g iV o0 Y e e daaS st e gpdall (Beha ) e S0
Jislaall el ylad il Al i Udadl o 1ol 31,081 i g

Vil Alalaally Sall adall day time = SW Zluall 4

VALl Aldaally Sall adall material = Gl )
YilaSl) Aldaally L&l gl gty = L,/ a/an 1 0-) »
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Vil Alalaally Sall adall status = suggested

Spray motor.available = yes

ASSIGN
Vailasll Alalaally ySall xddll, tool = spray  motor
VL) Alalaally Sall adall period = (18 / 2883 ¥ /2 8 ¢

Vailesll Alalaally Sl adll gtatus = suggested
Spray _motor.available = no
ASSIGN
FaileS)) dleleally ,Sll il Importance = 4o LSS

VALl Alalaally ,Sill #8all, tool = manual sprayer
YAl ddalaall <l éﬂ\perlod =0/ Alelu Y /a4y

VAL Alalaally 5Sll adall status = suggested &
ASSIGN

Farlelh Adaally p&all adall method= (2 Giol padiuiadl J glaall juasy

o ANO I v GadaS pmat cgsaldll (e da ) o S Shele

sl ) yLad Ll Ay i Wlall 5 ol 31,31 (g5 o5 ¢ Jslaal
Failasll Alalaally Sl adall day time = JSW Zluall

FaileSl dlalaally Sl adoll material = cll el
P Alalaally LSl Gaall gy = &/ 8/pn ) 02 »

Failasl Alalaally Sill adall status = suggested

Spray motor.available = yes

ASSIGN
FaileSl) Alabaall ,Sall adall, tool = spray  motor
Failasl Alalaally Sull adall period = 8 / A88s Yo /348 €

YAl Alalaally ,Sall a8all status = suggested
Spray motor.available = no
ASSIGN
Failesl Aldaally Sl 4dall, tool = manual_sprayer
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Vil dlabaally Sl adll period = ol / Slelu ¥/ 258 ¥

a8l alaall 43008 ol) A3lasSl) 4 glial) status = suggested &
ASSIGN
s28all (bl 4008 o) A 3LaSl) A slaall method = Gibll S AL Jslaall Sea
Jstaall Jadlass gy a1 o0 i) 5 Llall sedansd) (il Jslae (ary Gumy i1 (5585 ¢ 0 S0
GsY e oa
BBl a3 5 A iles)) e i day time = s USL) Lol
e lowall

8al) alall 4308 o)) ALaxSl) 4 gliall status = suggested
Plantation.area <=1

ASSIGN
28l (bl 43008 o)) ALasSll 4 gliall, Tmportance = 4 ks
&8l (alall 45018 o)) 45Le Sl 4 5laall too] = manual sprayer
(B alall 400 1) Aol A il period = O/ Clelus £/3 58 ¥

281 (bl 4008 o) A8l Sl 4 5laall status = suggested
Plantation.area >1
ASSIGN

28l (bl 496 5l A5l SIl 4a 5adll tool = motor sprayer
283 [alaall 4008 ) 4ilaSl) da 5laall period = OJA8/A8 Yo /2 B Y

VAl (Ll 400 6l) 40LaxS]) 4 gliall status = suggested &
ASSIGN
il ] 4006 o)) ALK e i) material = ) (535Sl Sy S
o<l
) hiiall palall 306 gl el da gliall gy =
O/ ele S Y ew fan o g jlad/ela ) e /an Yoo
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28l (bl 4008 ol) AiLeiSl) 4 gliallY status = suggested &

ASSIGN
Bl bl 4038 ) el A JGllY  material = ) i Sl
ol )

Vsl Galall 400 6l 40l da glidll gty =
O/ gl S V04 /an Vo gl jlad/cla VO /aa YYO

28l (bl 4008 ol) AilesSl) 4 gl8allY status = suggested &
ASSIGN
Bl bl 4 ) Aol A &Y material = o) TV ) s S
Y BN EPETIPS
Y Rl (il 08 ) Al da il gty =
Voo o/ ele i Yea/anovn g lad/ele Sl You/anonn
Q\Jé/:«u)ﬂ\'~~/e.;

Apna g il () a3 AlasS) da 5lsall, status = suggested
ASSIGN
A 5 il Gl 3a3l Apilessll A slial) importance = 43 ks
A5l (yoal DU AlasSl) de gl method = 2 S Gl 3 il J sladl) ey
e sl B il i 315550 il Ll el (20 e (i s ) 555
Gy e
G 5 il a5 SU AL A gliall day time = sbusal) 51 HSL ~laall

Aane g yadl) il paD Ailas) A il status = suggested
Plantation.area <=1

ASSIGN ;
s 9_dll (al ye3U dlaxSl) 4 slaall too] = manual sprayer
A g il (yial 5D Ailas]) A laall period = Ol lela €/a 8 Y

s 5l al D Aila S 4 5\iall status = suggested
Plantation.area >1

49 TR/CLAES/239/2002.4



ASSIGN ;
A g_dll (al o3 4iLesS) A 3l tool = motor sprayer
A 5 il Gl 3a Alassll da 5lial period = (1A8/A883 Yo /3 A Y

Ve 5 il (ial 33 A 0layS)) 4 glaallstatus = suggested

ASSIGN N
VAo gyl (il e AleSl) 4 slaall material = %© + <LLSI 5l 940V () il
Vil ) S dilasl) A sl gty =
Q\Jé/cu)ﬂ\~~ /Ve...uv~~ }id\lﬁ/;u)ﬂ\~~ /v?“*o.

Vi 5 pail) al 3 dila Sl da sladllstatus = suggested

ASSIGN -
Y g il ) 3D 43l 4a slaal) material = %0 « <Ll 5l 950V (G sl
¥ 5 il a3 e A slaall gty =
u\d&/c«\.&)ﬂ You /Ve...u o }\U‘M/&Lﬁ)—d Yoo /\‘e...u\‘\/o

Yo g i) (ial e dilasl) da sidistatus = suggested

ASSIGN o
Va5l il e AlaSll 4 slaall material = % + LSl 5 940V (¢ sidl)
Vg5l Gial e il a il gty =
O /el T Yon /YawTew gilai/ele il Yo /Yauons

sbaall, status = suggested

ASSIGN
dasll importance = 4k

Aaall Method = ¢ Yo_o uycj\ﬁgjjﬂ\ &u\wcﬁdbw&uﬁ\)ﬂ\#
B 5 s 1 e Y RS gl e 3 Lgam s g sl e
i) 84

Jhaﬂ\.day_time = JSL:S\ C\_p.al\ <

sl tool = ity &l e 5 (S

sbasll period = a /o)) /28 ¥
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domain-model: generate expected event model,
part: tuple(Generate event);

axioms:
plant.age >= 60

Generate event
weed.expected = yes

session date > = weed.last occurrence date +30
Generate event
weed.expected = yes
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3. Inference Knowledge
3.1 Inference Structure

Inference structure is shown in figure 1.

Environment

Event last occurrence date

Plantation date

Generate
axnected event

Expected events

Plant age

Generate List of
all operations

Refresh expected
events

Generate expected
operations

!

Expected events l List of all operations

operation

l

Specify
operations

Specify all
operation

Detailed operation

Fig. (1): inference structure
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3.2 Inference specification

inference: calculate
operation-type: calculate the plant age.
input-roles: plantation date.
output-roles: plant age.
static-roles: there is no static roles
spec: plant age is calculated in days by subtracting the plantation date from the
session date.

inference: generate expected events
operation-type: generate a list of expected events.
input-roles: event last occurrence date
output-roles: expected events
static-roles: generate expected events model.
spec: applying the generate expected events relation

inference: refresh expected events

operation-type: transfer task

input-roles: expected events

output-roles: expected events

static-roles: no static roles

spec: generate an updated list of expected events
if event.occurred = yes
then event.expected = no

inference: generate expected operations

operation-type: suggest the next agricultural operation.

input-roles: environment, plant age, event, accomplished operation,
plantation date.

output-roles: next operation.

static-roles: SUGGEST e suggestion—model.

spec: the next agricultural operation are to be suggested by applying

" SUGGEST " relation.

inference: specify operation
operation-type: assign parameters to the suggested operation.
input-roles: next operation.
output-roles: detailed operation.
static-roles: assignment—model, suggest date model
spec: assign the method to the suggested operation by applying
" ASSIGN " relation and “suggest date” relation.
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inference: generate list of all operations
operation-type: suggest a list of all agricultural operation.
input-roles: environment, plant age, event, accomplished operation,
plantation date.
output-roles: list of all operations
static-roles: no static role
spec: select all subs of operation conceptand importance of each.

inference: specify all operation
operation-type: assign parameters to the suggested operation.
input-roles: .list of all operations
output-roles: : detailed operation.
static-roles: detailed operation model
spec: applying " detailed operation " relation
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4. Task Knowledge

task: Artichoke plant care;
task-definition:
goal: suggest the next agricultural operation;
input: Environment: {soil: type, plant: status, plantation: type, plant density,
appearance, crop type};
plantation date: {plantation: date}
event last occurrence date  {event.last occurrence date}
output: detailed operation (operation . value, operation.method, operation.material,
operation.importance, operation.tool, operation.qty, operation. Day time,
operation.period}

task-body:
type: composite
subtasks: calculate, get previous date, assign date, obtain plant status, suggest,
assign
additional-roles:
operation { operation . value}
plant age: {plant: age}
expected events: {event.expected = yes}
control-structure:
OBTAIN (plantation: date) % from data base

If plantation date > current date then
calculate (PD: plantation-date————» PA: plant age),
end if

/**************************/

ask user (el 4N Aleall ol LIS cillaall i)
obtain Answer
switch (Answer)

case L@JS QL\M\

Generate list of all operations
Display screen of figure 3
Switch (user action)

Case (Z 3 )
Exit screen figure 1

Case (d:\mléﬁ)

Generate specifyall operation
Display screen figure 4
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Case 2A.):‘g'“j‘ -fgll_"d\ @A’J\
Begin

generate expected events
display expected events

OBTAIN (historical operations) % from database,
OBTAIN (historical events) % from database,
Generate expected operations

Display screen figure 1

Switch (user action)
/* begin case figure 1%/

Case (ZI0™)
Exit screen figure 1

Case (add event button):
OBTAIN current date
Add historical event and event date in DB
Refresh expected events
Generate expected operations

Case(detailed operation)
Generate specify operation
Display screen figure 2
Switch(user action)
/*begin case figure 2 */
Case (delete)

If operation.importance = 3\_3‘)1_:;\

Error message(:\-) Dbl LY dlanl) e\-ﬁm R Jey)
Else

Add in historical DB (deleted operation)

Case (<)
If operation.done date = null
Error message(dalazl) aladl g )l Jaal)
Else
Add in historical DB (done operations)
Exit screen figure2
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/*end case figure 2 */
/*end case figure 1 */

load event. Lase occurrence.date from historical DB
generate expected events

end
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5. User Interface

G gaall 5 ) alall s allall dad giall 3 jallal)
Ul
dalall Cillasl) saaiall Cillasl) Anlu) da yiaall dae ) 3 dleal)
[PAP Aleal) ad
RIMERT
L) 5
oA Jaalds
Figure 1
Aleal) o
Aleal) 2l o il ey )
Gl
RN
salall

i)
M‘&\ﬁ\s)ﬁé
e}ﬂl\dﬁ\@.«d\ el al g

Alanll 2aa¥s 5 )
Caad el i R

Figure 2
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el da il cillaal)

ool oA

Figure 3

Aalaall eu:‘

ileall 250 - a0
G

3lay!

salall

L)

Z\T}L.ai\ ¢\);\ 3)35

a5l el Ldaall o) yal o

Figure 4
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5. Test Cases
Case 1:
Input
Plantation date = 1/7/2002

Seqsion date = 10/6/2002
9 &a | occurences= Wl i al

Output
Y
s YOV o Gamy & jall Johll olad¥) dCjall gadadl) 48y )b
(uLAA 20) J\)_A-l- )Uaj\ Q\)a.d\: : S‘.ﬁ”
Slasll dady A - Llaad) ¢ jal 3 b
jbal : dlaal) o) ) Azer)
Case 2:
Input

Current date: 1/9/2002

Weed.ocurence = yes

del M status = Lekee &
G2e Al = available

Output
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[

Gooe Al
O/ 9/ 3 ) : Aglaadl ¢ 2 B
dg il ; laal) £ ) dzanl

Case3:

Plantation date = 1/7/2002

Current date = 2/9/2002

Number of true leaves greater than or equal 6. occurred = yes
Y& »l.occurrence = lelee

spray motor available = yes

output

/]
i osise 131
OJA/AEEN ¥ /a8 ¢ - dulaad) £) 2 B 458
Q:J\):\;j\ : dalall

A,/ o/ an YooY s Al
gl ; laal) £ ) dzan)
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