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ABSTRACT

Logic modeling and mathematical model can aid sysa@alysts, system developers and programmers to
construct a system during a system developmenepsod.ogic modeling and mathematical model are the
techniques used in the system analysis phasee Imithst of the most common logic modeling, are sleni
tables and structured English. These techniques thel person in charge to develop a system through
illustrations in order to give better understandamgl for solving a problem specification. In thitcde, we
briefly describe on decision tables, structuredlEhgand mathematical model. The article aims tplar

the use of decision tables, structured Englishraathematical model for the development of a trexigs
selection prototype for Malaysian forest plantatidhe algorithms related to the analysis of thaesys
prototype were also presented in this article. @Vethe techniques are capable of supporting i d
acquisition and presentation from the context efdtven problem specification.

Keywords: Logic Modeling, Decision Tables, Structured Englistathematical Model, Prototype, Tree
Species

1. INTRODUCTION specification (McCawley, 2011). Among the most
well-known logic modeling used in the process of
The system analysis phase is among the intricagieveloping a system are decision tables and
phases involved in a system development processiructured English. In the meantime, mathematical
In system analysis phase, system analysts, systenodel can be applied to analyze the logic
developers and programmers of an organization arequirement of a system. The term ‘mathematical
acquired to understand the requirements of a systenodel’ describes any model based on a system of
such as the structuring of the system logi€quations that summarizes observed data with a
requirement. One of the techniques used tgoal to predict an outcome of interest (Mishralgt a
understand the structuring of system logi®2010). Further, a mathematical model is
requirement is logic modeling. Logic modeling isindispensable in many applications and successful
able to describe logical linkages of programin various extended applications (Neumaier, 2003
resources, activities, outputs, audiences angdathematical model has been applied in many
outcomes related to a specific problem or situatiofields like financial, medical science, physiology
(McCawley, 2011). In addition, logic modeling is artificial intelligence, etc.
also known as a thought process program evaluator.l.his
which presents a plausible and sensible model
presenting the logical flow for a system (EERE
2008). This logic modeling is able to illustrate
certain condition that is aimed to solve a proble

. article  provides the conceptual
Uhderstanding on decision tables, structured
English and mathematical model. The article aims
?tno explain the incorporation of decision tables,
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structured English and mathematical model thatonvert directly their action rules from decision
were applied in the system analysis phase for thable to executable codes that can be implemented
development of a tree species selection prototypm the system (Baker, 2004).

The algorithms showing the interpretation from thergpie 1. The Advantages Of Decision Tables, Stredtu

implemented decision tables, structured Engli

sh

English And Mathematical Model.

and mathematical model in order to solve t

"™~ Technique

Advantages |

problem specification of this prototype were als
presented and elaborated.

2. DECISION TABLES, STRUCTURED
ENGLISH AND MATHEMATICAL
MODEL

2.1 Decision tables

Decision tables are
presentation (Huysmans et al., 2011). To ¢
knowledge, previous literatures related to decisi
tables began as early as the 1960's (i.e. Carte
al., 1961; Kirk, 1965). Research work
accomplished in the late 1970’s were much focus
on the construction and conversion of decisi
tables into optimal computer programs
interchangeable form. The application of decisi
tables related to expert systems only began in
late 1980’s (Hewett & Leuchner, 2003).

Decision tables are a matrix representation of
logic of a decision; specifying the possib
conditions for the decision and the resulting ati
(Hoffer et al., 1996; Witlox et al., 2009; Huysmar
et al., 2011). Basically, decision tables contawws
and columns and are divided into four separ

a graphical-oriented

P~ Decision
tables
(Pooch, 1974)
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guadrant contains the actions to be taken and
lower right quadrant contains the action rules f
executing the decision (Kendall & Kendall, 200
Witlox et al., 2009; UWE, 2011). Figure 1(b) an
Figure 1(c) depicts an example of decision tab
with the dash symbol (-) presenting the irreleva
values, while the “X” symbol presents the corre
conclusion to be made if the condition leading
that column is satisfied.

A detailed literature concerning decision tabl
were given in Pooch (1974), whom also listed t

€S al., 2007)
nt

ct
to

bS
he

users in the organization.
Can offer representation ¢
temporal logic formulas (Kresg
Gazit et al., 2007).
Minimizes the problems that af
introduced in the system due
ambiguities inherent in naturs
language (Kress-Gazit et al., 2007

Compared with narratives, decision
ate tables are more concise and
precise.
an Easier visualization of relationships
bt and alternatives.
thStructured Capable in clarifying the logic and
or English relationships found in human
3 (Kendall & languages.
d’Kendall, 2010; An effective communication tool, i
Kress-Gazit et can be taught to and understood by

advantages of decision tables (Table 1). Decis
tables have the ability to check for contradiction
inconsistencies, incompleteness and redundanc
a problem specification (Vanthienen & Wets, 199
Hewett & Leuchner, 2003). On one hand decisi
tables are concise, comprehensive, rigorous, @as
use and understandable, and can be a mecha

“Mathematical

S models
Y IMNeumaier,
4, 2003)
on

vt

nism

for machine translation or in other terms for systg

Gives precision and direction fa
problem solution.

Enable a thorough understandi
of the system modeled.

Prepared the way for better desi
or control of a system.

Allows the efficient use of moder

g
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computing capabilities.

analysts,

system developers and programmers to
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On the other hand, decision tables are confrontesdructure, sequential structure, case structure and
with the difficulties to handle real problemsiteration (Kendall & Kendall, 2005). Figure 2
because the table grows exponentially to greahows an example of structured English with a
number of attributes and may have up to millions afiesting block. The structured English with a negtin
rows when solving a specific problem. Thereforeblock is the type of decision structure. This logic
decision tables inevitably face issues of storing a modeling is a viable alternative for decision
managing information. Decision tables could lackanalysis (Kendall & Kendall, 2005).
in the providence of a concise and complete
explanation of a decision (translated from reaspnin

mechanism) to decision makers (Fernandez de B
Pozo et al., 2005). F
IF
(A) The Standard Format Used For Presenting A
Decision Table (Kendall & Kendall, 2005) ELSE
Conditions Condition Alternatives
Actions Action Entries ELSEIF[—
IF
(B) Single-Hit Table (Huysmans Et Al., 2011)
INCOME = 1000 = 1000 FLSE
AGE <23 | =25 -
ACCEPT X ENDIE
REJECT X X ELSE
) . ENDIF
(C) Multiple-Hit Table (Huysmans Et Al., 2011)
INCOME = 1000 - =2 1000
AGE - <23 <23 Figure 2. Structured English With Nesting Block
ACCEPT X (Kendall & Kendall, 2005)
REJECT X X

Figure 1. Decision tables with its examples. From Figure 2, the statements of the decision

. structure type are as follows:
2.2 Structured English IE Condition A is True

Structured English is a modified form of theTHENllmpIement ACt.IOI‘]A
English language which is used to specify the logiELSE implement Action B
of the information system process (Hoffer et al.ENDIF
1996). Structured English is synonym with the
propositionalif-then rules. The condition part of a 3
propositional rule encompasses a combination O
conditions on the input variables. The condition
part can contain conjunctions, disjunctions ang

negations (Huysmans et al., 2011). The structur . X .
English is an attempt to allow the use of natur feality. Examples of physical mathematical concept

lanauage stripoed of ambiguity as well as t&'€ the reproductions of aircrafts (i.e. planegy an
guag PP gurty -~ solid geometric figures of cardboards. Meanwhile,
express actions to be taken under partlcul%e mathematical model for reality is a

cond|t|0ns_. Struct_ured English can be accomp“Sher%presentation of anything in the physical or
by choosing a simple subset of natural langua

verbs and nouns, and defining constructs to expre lological - ambient environment that can be

" Ing c Pre§scribed through mathematical expression like a
sequence, se[ecnon and iteration (Baker, 2004}, mputer simulation to calculate atmospheric
Table 1 depicts some of the advantages q

structured English. patterns. . | |
Mathematical model is a common technique that

n be used for analyzing and in solving a problem

Mathematical Model

Mathematical model can either be presented as a
ysical mathematical concept or mathematical

There are various types of structured Englis@
: . . 2~ ca
which are commonly used including decision
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specification during the system developmentised to produce the total possible combinatiorafor
process. Mathematical model is known as a procesge species tolerance towards the nine
to create a mathematical representation of sonaorementioned environmental parameters.

phenomenon in order to gain a better understanding o mathematical model in accordance to decision
of the phenomenon. It is a process of attempts {ahes was used to generate the suitability
match observation ~with ~symbolic ~ statemenfercentage for each of the tree species. Structured
(ASPIRE, 2006) and requires theorist to be accura glish was used to find and suggest the most
and definite (Mazur, 2006). Mathematical model ig jitaple tree species to be planted to the usadbas

also competent to provide accurate predictions fQ§, the highest suitability percentage attained s&he
an extensive amount of data. Table 1 shows the feyy, o among the implementation process given in

advantages of mathematical model. Table 2 lists th&iat for the development of this prototype.

steps that outline the general approach t0 theypanation on the incorporation process of
mathematical modeling process. decision tables, mathematical model and structured
English were adapted as part of the methodology

Table 2. General steps to the mathematical modeling for this article.
proces§ASPIRE, 2006). For the initial designing of decision tables,
« Identify the problem, define the terms in the information related to the tree species and their
problem, and draw a diagram where appropriate. tolerance against an environmental parameter was
. Begin with a simple model, stating the referred and collected f_rom books, journals, inéérn
assumptions that focus on the particular aspects ofources and personal interviews. Operator _Boolean
the phenomenon. QR was subsequently used to compile t_he
. Identify important variables and constants, 4n information related to the selected tree species,
determine pthe relationships between ,thc,seWhe.re if any of t_he _references denote_d thgt a
variables and constants. particular tree species is capable of toleratinidp wi
certain  characteristic of an environmental
* Develop the equations that express [he narameter, thuit would be delineated that the tree
relationships between the variables and ConSta“S'species was suitable in relation to that particular
characteristic of that particular environmental

In pertinent to the ample advantages of logiParameter. Table 3 shows an example on the
modeling and mathematical model, it is with thighformation collected_ rega_rdmg the suitable soil
light that a tree species selection prototype wdype for the tree speciégadirachta excelsdt was
developed through integrations of the severathown from Table 3 that there were two references
mentioned techniques. This was also done tgarked X' for Azadirachta excelsafor podzol

complement the major flaws that might exist withinVhich is one of the characteristics for the soflety
a singular analysis technique. environmental parameter. This in consequence

signified thatAzadirachta excels& a tree species
that could be capable of tolerating with the podzol
3. IMPLEMENTATION AND DISCUSSION soil type. The podzol soil type was then marked
with the statement ‘Yes’ such as depicted in Table
The prototype was developed in 2007. Thé&. This table is an example representing the
problem specification of the prototype is to sekect compilation outcome on the soil type suitability fo
predominant tree species between four chosékzadirachta excelsausing Boolean OR and in
species namely Azadirachta excelsa Acacia conjunction to the references provided in Table 3.
mangium, Hevea brasiliensand Tectona grandis  Thereof, the entire compilation outcome using
to be planted for Malaysian forest plantationyhe Boolean OR for all the selected tree species wa
Selections for the most suitable tree species Wefgynsferred into decision tables. The decisionebl
made upon the consideration of nine environmentgere designed and implemented using the nine
parameters which were topography, soil type, windpyironmental parameters and its  various
exposure, soil depth, sun exposure, soil moisturgnaracteristics. An ‘X’ symbol was marked in the
soil pH, rainfall distribution (mm/year) and aveeag gecision tables to assign that a tree speciesatetir
temperature (°C) (Shafinah et al., 2007). with a characteristic of an environmental parameter
Decision tables were designed and implementebiable 5 is an example on the use of decision tables
to compile the information collected for each of th for two environmental parameters which were soil
selected tree species. The decision tables wepe atype and soil moisture. The following shows the

14
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capability of producing results by using decisiorFurthermore, it is noted here that the total pdssib
tables alone: combination will increase upon the consideration
and combining of more of the environmental
) parameters and its characteristics. This exporentia
IF Soil Type = Clay increment should be minimized as it adds to the
AND coding statement (codes) which in turn complicates
the coding activity. The equation to find the total

IF Soil Moisture = Dr : S .
y possible combination when more environmental

THEN parameters and its characteristics were considered
Suitable tree speciesAcacia mangiunand can be done by multiplying together the total
Tectona grandis possibility number for each of the environmental
Table 3. Soil Type Information For Azadirachta Hzae parameter (Eq. 1).
Characteristic for soil type environmental R= C*C*Cs ... *Ch @)
parameter where
Tree _ £ g § P,= Total possible combination
species SIS|a|E|%|8|»l=|3|E|®|S| C,=Total possibility number for one
R HEREEE R i tal t
& g o|lp|© % Q 5 5 environmental parameter
n - n = Number of environmental parameter
Joker Table 5. Decision Tables Representing Soil Type And
2000 XX XX X X Moisture Suitability.
Kilk Characteristic for soil type environmental
jKar, X X ti
2005 parameter
Alias,
MA Tree - - % 2l
(February | X | X [% X |X PP e 18151813 |8(E 52|52 5
o T2 5 =]
14, 2007) * la|®|8|=|a (0?8258
Hamzah, ﬁ S
M.Z.
(March 8, XXX XX Azadiracht
2007) * aexcelsa | X| X| X| X| X X[ X| X| X|X
* Personal communication (ti=1)
Acacia
Table 4. Compilation Of Soil Type Suitability For mangium | X | X | X | X | X | XX XXX X)X
Azadirachta Excelsa. ()
- - Hevea
Soil Type | Suitable (Yes/No) brasiliensis X| X X| X | X]|X]|X|X X
Podzol Yes (tizs)
Tectona
Brown Yes grandis XX X| X[ X|X]|X]|X[|X]|X X
ti-
Red Yes |(: <) bil
ossibility | 11 51 3| 4| 5| 6| 78| 9101112
Yellow Yes number
Black Yes t; = Type of tree species
Sandy No Tree species Characteristic for soil moisture
Clay No environmental parameter
silt Yes _ Dry Mesic Moist Hydric
Azadirachta excelsa X X
Sandy Loam Yes (tiz)
Loam Yes /(At:a;ma mangium X X X
Loamy Sand Yes Hevea brasiliensis X X
(ti=3)
Organic Yes Tectona grandis X X X
(ti=a)
.. - . . Possibility number
The decision tables were proficient in showing Y 1 2 s 4

the possibility number for an environmental ti = Type of tree species
parameter and each of its various characteristics.
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For example, in Table 5, the total possiblghe tree species. The mathematical model is shown
combination, R was calculated to be 48 possibleas the following (Eq. 3):
combinations. This calculation was achieved via
the multiplying of the total possibility number of
two environmental parameters (Eg. 1) which were
soil type and soil moisture (Table 5) by the St =
equation 12 x 4 = 48 possible combinations (Eq. 1)
where, 12 is the total possibility number for soil
type, G and 4 is the total possibility number forWhere,
soil moisture, @ The total possible combination, S = Total percentage of tree species
P, for instance the 48 possible combination:i
previously attained can be used as the rules .
argument or condition during the coding activity. Vn= Value for environmental parameter

However, in the case of developing this tred = Number of environmental parameter
species selection prototype, the use of Eq. 1 was
exempted since it was mentioned earlier that a
decrement in the total possible combination was
important in order to reduce the coding statement ~

during the coding activity. Moreover, the actualy,,inematical model (Eq. 3) was obtained from the
development of this prototype had procured morg,jaq argument in addition to the information
of the environmental parameters and iS4onted from the decision tables of the nine

characteristics which consequently increased ilg,ironmental parameters. The decision tables were
total possible combination. For that reason, thesus ., assential function intended to serve as a

of operator multiply [x] such as in Eq. 1 Wassimplified guide during the process of

instead subs_tituted with operator add [+] and Shov"i'?nplementing the mathematical model (Eq. 3). On

as the following (Eg. 2): concerns of the requirement to use the rules
argument (Eq. 2), the value 1 was given in the

ivnj/ n*100 3)

n=1

= Type of tree species i

n
The total value for parameter; ZVn in the

_ boxes of the decision tables to replace the symbols
P, = C.C,.Css.....C 2 Ay :
h=CCaCa " @ that were initially marked with the ‘X’ symbol.
where, Whilst in contrast, the value 0 was given in the
P, = Total possible combination boxes of the decision tables that were initially

unmarked with the ‘X’ symbol. The value 1 again
signified that a tree species is capable of talegat
with a characteristic of an environmental parameter
n = Number of environmental parameter whereas the value 0 indicated vice versa. Table 6
shows an example of this conversion procedure for
éwo environmental parameters which were soil type
and soil moisture.

C, = Total possibility number for one
environmental parameter

Hence, the equation to find the total possibl
combination using operator add [+] with the
example and consideration of two environmental Variables were then created to hold the value for
parameters which were soil type and soil moisturparametem, V, where this value was assigned as
(Table 5) was achieved by the equation 12 + 4he value of a tree species suitability towards an
producing a calculated 16 possible combinationgnvironmental parameter and its characteristics. Fo
(Eq. 2) and thereby reducing the number of possibRxample, variables al and moisttl were created to
combination from 48 to just 16 possiblehold the value for parameter V, towards the soil
combinations. This operator add [+] was used ttype and soil moisture environmental parameters,
find the total possible combination, Rr the nine respectively. The use of these variables in the
environmental parameters in the development dghathematical model (Eq. 3) was shown in the
this prototype. The total possible combinatiorfollowing calculation and explanation. The
achieved was also used as the rules argument in ®@culation demonstrated the use of the
coding activity and later applied as part of anathematical model (Eqg. 3) to find the suitability
mathematical model (Eq. 3) to generate th@ercentage of a tree species in which the tree
suitability percentage for each of the tree species speciesAzadirachta excelsavas selected for the

A mathematical model (Eq. 3) was used tfurpose. The calculation also concerns the
generate the suitability percentage,)(®tr each of requirement to use the rules argument to attain the
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a4 = Value suitability of rainfall distribution

n
total value for parameten, Z Vi in the a5=Value suitability of sun exposure
, n=1 windtl = Value suitability of wind exposure
mathematical model (Eq. 3). ) o , )
moisttl = Value suitability of soil moisture

, , topotl = Value suitability of topography
Table 6. The Conversion Value For Soil Type And

Moisture Suitability depthl = Value suitability of soil depth
Soil Type
gl 2], The values expressed in the calculation for
. = o 2 . .
Tree species | 8| £ | 5| 3 3 |z = 2| §|2|§| Azadirachta excelsét;) were obtained based on an
olelx 2m|G|O|? TS|k g example of a users’ input towards the tree species
& S selection prototype where nine environmental
Avadirachia parameters had been considered (Table 7). For
excelsa (1) 111|1] 1 1 0 o ¥ I 111 instance, if so happens a user decided to choese th
Acacia characteristics podzol and moist as the inputHer t
mangium 111|110 2/ 14 4 1 11|12 soil type and soil moisture environmental
(ti=2) arameters, the value 1 and 1 will be given to the
p g
Hevea ; ; ; i
brasiiensis | ol 11 1 1| 1l 12| o 4 1 ¢ol 1 varlable_s al and moisttl, respectively, in the
(ts) calculation.
Tectona 12! 1! 1 11 12/ 11 1 4 10| 1| Table?7. Suitability Of ‘Azadirachta Excelsa’ Witlser
grandis (=4) Input
ES;Skl)te)l:lty 1] 2| 3| 4 5 6 7 § ¢ 11(11 12 Environmental | User Input | Suitable | Value of
| No. | parameter (Yes/No)| Suitability
ti = Type of tree species
1. |Topography Flat Yes 1
Tree species Soil Moisture 2. |Soil Type Loam ves !
Bry Mesic Moist Fiydric 3. [Soil Moisture Moist Yes 1
Azadirachta excelsa 0 1 1 0 4. |Soil Depth Deep Yes 1
(t=y) _ 5. [Soil pH Basic No 0
Acacia mangium(t-z) 1 1 1 0 i
Hevea brasiliensis 0 1 1 0 6. |Wind EXpOSUre Strong No 1
(tizs) 7. |Sun Exposure Sunny Yes 0
Tectona grandis(ti-s) 1 1 1 0
Possibility number 1 2 3 4 8. |Average Warm No 0
Temperature
ti = Type of tree species .
9. |Average Rainfal >2000-2500| Yes 1
Distribution mm/year
_By using the Eq. 3, the calcula_tlon to obtain the Total value 6
suitability percentage (9tfor Azadirachta excelsa

(ty) is shown as the following:
The value 1 was given to both the variables al

_ ) ) and moisttl because the tree spedeaadirachta
St = (al+a2+a3+ad+aS+windtl+moisttl+ topotl4gycelsa (1) was capable of tolerating with the

depth1)/9*100 podzol and moist characteristics of the soil typd a
St = (1+0+0+1+0+1+1+1+1)/9 *100 soil moisture  environmental parameters,
St, = 66.67% respectively. This was exemplified from the

information provided in Tables 6 and 7. The value

1 will also be given to the remaining variables
where, (environmental parameters) if in circumstances
Azadirachta excelsavas found compatible with
) other characteristics of the nine environmental
t; = Azadirachta excelsa parameters (Table 7). Much of this is dependent on
al = Value suitability of soil type the user input being chosen into the prototype. The
value 1 was assigned as the value of paranmgter
V, implemented in the calculation.

S = Percentage of tree species suitability

a2 = Value suitability of soil pH

a3 = Value suitability of average temperature
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When a user inserts their input into the Table 8. Suitability Percentage Definition And

prototype, the prototype commences an immediate Description

response to search the value of parametaf, for Suitability | Definition Description

each of the existing environmental parameters. The@ercentage
value of parameten, V, will be added together to

n 80-100 Highly |Tree  having no, @

obtain the total number of parameterz Vn such suitable | insignificant limitations to the
given conditions.
60-79 Moderately | Tree having minor limitations
suitable | to the given conditions.

=

n=1
as shown in the demonstrated calculation of Eq.|3
for the tree speciefzadirachta excelsdt;). The

eventual outcome for the calculation of Eq. 3 #°59 | Mardmaly jTree =~ having moderaje
Lo m suitable | fimitations to the given

produces the suitability percentage of a tree ggeci conditions.

The former demonstrated calculation of Ed. 3730424 [ Currently nof Tree having sevele

showed that the suitability percentage for the tree suitable | |imitations that preclude tHe

speciesAzadirachta excels&St) against the nine given type of use, but can be

environmental parameters achieved a value of planted by specific

66.67%. The suitability percentage attained is then management.

rounded to be later shown to the user in the fokm ¢ 0-29 | Permanently Tree that have so severe
a non-decimal format (67%) through the interface not suitable| limitations  that are ver
of the prototype (Figure 4). This calculation prese difficult to be planted in the
is simultaneously executed to find the suitability given conditions.
percentage for all the tree species)(8tat were

considered within the prototype. IF t; greater than 1y

As soon as the suitability percentages for th| ..p
entire tree species were acquired, each percente Comparison for
value will be ranked according to Table 8 and usin| TF t greater than t; every suitability

percentage result

structured English. The definition depicted in Tabl | ,.p
8 is distinguished apart based on the differer
suitability percentage ranges. The definition will| IF t: greater than ts

appear as part of the result on the interface ef t ,\p 1, cqual or greater than 45 percent | Rule conditions
prototype (Figure 4). The definition also informs
the user about the tree species suitability towar( THENsystemrecommended =t } Recommended

tree species

the nine environmental parameters where th
algorithms were shown in Figure 8.

. Figure 3. Examples Of Comparison And Rules Argument

Structured English was later used to suggest the™_. h le of the interf ¢

most suitable tree species to be planted to the usg%j':'gure 4 shows an example of the interface o
0t

The suggestion of the most suitable tree speci@® result for the prototype given to a user's npu
must fulfill two conditions: (1) the tree species! e displayed result showed the suitability
must have the highest suitability percentage, arRrcentage for each %f the tree species as,
(2) the suitability percentage of the tree speciggzadiractha excelsa= 67%, Acacia mangium=
must be equal or more than 45%. Figure 3 shows & 70 Hevea brasiliensis= 44% and Tectona
example on the use of structured English in th@randis = 89%. The tree speciékectona grand|s
process to recommend the most suitable tréi@S Suggested for planting because it had the
species via comparison and rules argument, whe hest sunablhty.percentage valu_e in comparison
t, = Azadirachta excelsa, = Acacia mangiumts = to oth_er_ tree spea_e'sfectona gran(_jlsalso fulfilled _
Hevea brasiliensisand § = Tectona grandis In the_ minimum requirement of a suitable tree species
Figure 3, it was shown that the tree specie‘é’h'Ch_'S_ equal or more than 45%. On the other
Azadirachta excelsavill be recommended to the hand. if in the case that all the suitability perege
user on the condition that its suitability perceeta valu_e generated for the entire tree species did not
was greater than other tree species in addition fiFi€ve the value of more or equal than 45%, the
being equal or greater than 45%. This part igrototype will not recommend any tree species to

repeated for the remaining tree species and appli & plgnted to the user. On the. whole, the.article
in the algorithms shown in Figure 9. explained much regarding the implementation of

decision tables, structured English and
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mathematical model in the development of this tree JEETERTTRTRTRTASARRTRGI 1] LypeFTTRTRTRRARTTRAR T
species selection prototype. if [ podzolbttn.isSelected() )
fal=1; bl=1; dl=1; cl=0; }
__ else if | brownbttn.isfelected() )
{ alel; blel; clel; dlel; }
else if | redbttn.isSelected() )
{ al=1; bl=1; cl=1; dl=1;
T o o else if [ wyellowbtfn.isSelected()
fal=l; bl=l; cl=1; dl=1; }
esdrectisexeees o Moty sutahe else if | blackbttn.is3elected() ]
Acacla mangium 67% Moderately suitable
Hevea brasiliensis 4% Currently not suitable {al=l: hl:l: Cl:l: dl:l: }
S o Fr— else if [ gandybrtn.izielected() )
{ al=0; bl=l; cl=1; dl=1: i
el e s specien o e plamed else if | claybttn.isSelected() )
fal=0; hl=1; cl=1; dl=1; i
else if [ silthten.is3elected() |
I al=1; bl=1; cl=1; dl=1:}
[ meemomaton | [ Forcastna | else 1f | zandyloambttn.is3electedr) )
I al=1; hl=1; cl=1; dl=1; }
Figure 4. Example Of The Tree Species SelectionlRes else if | lomubttn.izSelected(] )
Interface { al=l; bl=l; cl=0; dl=1;}
elze if | loawysandbttn.isSelected) )
4. THE PROTOTYPE'S ALGORITHMS tal=l; bl=l; cl=; dl=0; }
el=e
Java programming language and Oracle {al=ly bl=li el=l; dl=lz )

JDeveloper Studio version 10131 were used in the
development of the tree species selection prototype
to code the program. ) )
Figure 5 shows the algorithms used to search the Figure 6 shows the algorithms used to calculate
value of parametan, V,, for each of the tree speciesthe suitability percentage, where variables t_ll3_2_,
that were compatible to the characteristics of thend t4 were created to hold the suitability
soil type environmental parameter examplePércentage for each of the tree species. The
Variables were again used to hold the suitabilitilgorithms in Figure 6 were coded according to the
values for the tree species where variables al, gypathematical model of Eq. 3. The algorithms
cl and d1 were designated fazadiractha excelsa depicted in Figure 7 were used to display the tesul
Acacia mangiumHevea brasiliensisand Tectona that shows the user th_e SU|tab|I|ty_percentage for
grandis respectively. The algorithms in Figure geach of the_ tree species on the interface of the
were coded according to the information interprete@rototype (Figure 4). _ o
from the decision tables such as shown in Table 6. Meanwhile, the algorithms depicted in Figure 8
This algorithm approach was then replicated for th@ereé used to show the user the definition for each
other eight remaining environmental parameters. ©f the tree species suitability percentage. The
Once a user input matches the tree specié’@f'”'t'on will also appear on t.he interface _of the
suitability towards a characteristic of an'eSult for the prototype (Figure 4). Finally,
environmental parameter, the value 1 will be givegtructured English was used to compare and define
to the variables of the tree species. The value the suitability percentage achieved by a tree sgeci
given will be used for the calculation processhaf t in contemplation to its planting recommendations

mathematical model (Eq. 3) to obtain the tre&® the users of the prototype (Figure 9).
species suitability percentage. The comparison and rules argument were used

to identify the suggested tree species that was
appropriate for planting. The comparison is the
process to find the highest percentage between the
four tree species and the rules condition that sieed
to be followed, in which the tree species suitapili
percentage should either be equal or greater than
45%. This example is shown in the algorithms
depicted in Figure 9 shown for one tree species of

Figure 5. Example Of Algorithms For Soil Types

e
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the prototype. The numeral 0.45 was used in th
algorithms to represent the 45% because the vall
of t1, t2, t3 and t4 uses a format which requites t

expression to be in decimal number.

Conclusively, the algorithms which were used in
tandem with decision tables, structured English an
mathematical models can substantially help syste
analysts, system developers and programmers
ameliorate a prototype. The development of this s

/ ffor one value only that was greater

if (tl=t2 ss tl>t3 & tlxtd s Clx=0.45)
Sunmary. setText [(a);

else 1f [t2XCl && L2»L3 &e L2rtd ge t2==0.45)
Sunmary. setText (h):

else if [t3irt]l &6 CIFt2 &e £3>td ge t3==0.45)
Summary. setText (c);

else if [(tderl && Tdet2 && CLETI & tde=0.45)

Summary.setText (d):

called prototype is anticipated to be of practical Figure 9. Algorithms For Suggested One Tree Species

reference for other similar future works.

JrsrerserssrratanaCal mlarioy £0r ratingseTARATRRATERA TR LAY}

t1=Math, round| (al+ad+ad+adtabuindt+uoisttl+topotl+depthl) /9%100) ;

t2=Math, round | (b1+ha+h +bdtbSuindt24noistt2+topoti+deptha) /9%100) ;

ti=Nath. rownd | {cl+ci+cHedeivindtnoistt HtopotHdepthd) /97100

td=Math, round | {dL+d24+d A4S windt Huoisttdttopotdtdep thd) /9%100) ;

display(tl,t2,t3,td);

Figure 6. Algorithms For Calculating The Average Of

The Suitability Percentage

treel = (int)(pokokl);
treed = (int) (pokokd);
treed = (int)(pokok3);
treed = (int) (pokokd);

TiTextField, setText (treel + "3");
TITextField, setHorizontalhlignuent |SwingConstants, CENTER) ;

TeTextField. setText (treel + "57);

TaTextField, sethorizontalhligment | SwingConstants, CENTER) ;
TiTextField, setText (treed + "5");

T3iTextField, setHorizontalhlignment (SwingConstants, CENTER)
T4TextField, setText (treed + "5");

T4TextField. setHorizontaldligment | SwingConstants, CENTER),

Figure 7. Algorithms To Display The Tree Species

Suitability Percentage

if [treelx=80)
DescTlTextField, setText ("Highly suitable™);
DescTlTextField, setText ("Moderately suitable™);
DeacTlTextField, setText ("Moderately suitable™);
elge if [treel»=4fsstreelddl)
DescTlTextField, setText ("Marginally suitable™);
else if [treel>=30sstreel<dn)
DescTlTextField, setText("Currently not suitahle™);
else if [treel{30)
DescTlTextField, setText("Pernanently not suitable™);

Figure 8. Algorithms To Show The Definition

s
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5. CONCLUSION

This article views in general the use of decision
tables, structured English and mathematical models
for the development of a tree species selection
prototype. The three predominant techniques that
were applied in the prototype helped to facilitate
specific analysis and to effectively yield resuhs
the form of suggestions to the user. The
incorporation of mathematical model in conjunction
with decision tables was proficient in reducing the
total possible combination as compared to using
decision tables alone. Structured English was
particularly useful during the construction stagés
the comparison and rules argument. Additionally,
structured English was able to complement the
limitations of decision tables, whereby giving a
more precise and thorough explanation regarding a
decision outcome to decision makers. Nonetheless,
the mathematical model in this work did not put
into assessment about the priority values of an
environmental parameter needed during tree species
planting. This was due to the lack of information
attained for the prioritization of environmental
parameters that are required for field planting.
Future studies are intended and recommended to
extend the use of this priority values within the
mathematical model as to improve the accuracy of
the suggestion results. This might be achieved by
collecting information on the priorities accorditty
forestry expert’s opinion. Finally, it is hoped tha
the  explanation given concerning  the
implementation of logic modeling and
mathematical model for the development of this
tree species selection prototype will provide
baseline knowledge for further enhancement and
line benefit the forestry sector in other respects.
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