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Abstrak

Perangkat lunak merupakan alat bantu yang memudahkan pengguna dalam pengolahan data dengan
cepat dan tepat. Para pengambil keputusan membutuhkan alternatif perangkat lunak yang dapat
digunakan setiap saat dengan teknik klasifikasi data algoritma C5.0 sesuai kriteria yang diinginkan.
Namun perangkat lunak yang ada umumnya terdiri dari sejumlah teknik dan belum dapat digunakan
secara online. Sebagai salah satu algoritma klasifikasi yang popular dalam ilmu data mining, C5.0
dapat memberikan hasil yang lebih baik. Penelitian bertujuan untuk membangun perangkat lunak
yang dapat melakukan klasifikasi data menggunakan algoritma C5.0 berbasis web. Perangkat lunak
dapat digunakan oleh siapa saja, terutama para pengambil keputusan. Penelitian ini juga dilengkapi
dengan pengujian perangkat lunak usability sebelum digunakan. Hasil pengujian memperlihatkan
bahwa perangkat lunak yang dibangun dapat diterima dengan nilai usability 76,892% dan berada pada
predikat Baik. Diharapkan melalui penelitian ini, dapat memberikan alternatif perangkat lunak yang
mampu menyelesaikan masalah klasifikasi menggunakan algoritma C5.0.

Kata kunci: perangkat lunak, klasifikasi, algoritma ¢5.0, usability.

Abstract

Software is a tool that makes it easy for users to process data quickly and precisely. Decision makers
need an alternative software that can be used at any time with the C5.0 algorithm data classification
technique according to the desired criteria. However, the existing software generally consists of a
number of techniques and cannot be used online. As one of the popular classification algorithms in
data mining science, C5.0 can provide better results. This study aims to build software that can
classify data using the web-based C5.0 algorithm. Software can be used by anyone, especially
decision makers. This research is also complemented by testing Usability software before used. The
test results showed that the software built can be accepted with a Usability value of 76.892% and is in
the Good predicate. It is hoped that through this research, it can provide alternative software that is
able to solve classification problems using the C5.0 algorithm.

Keywords: software, classification, ¢5.0 algorithm, usability

1 Introduction

Data mining is a way to describe the knowledge contained in large-volume databases [1]. The
various parsing techniques include classification. The prediction process for an object class whose
class label is unknown can be seen from the discovery of a classification model that is able to explain
and differentiate data classes [2].

The C5.0 algorithm is the classification that has helped many users in solving problems such as
bank customer credit [3] and system recommendations [4]. In several studies, the C5.0 algorithm was
run with several application tools, such as R language [5], RapidMiner [6], [7] and SPSS [8]. These
applications support the processing of classified data to produce a decision tree. Generally, the
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software used includes a number of techniques. Some companies or users find it confusing and cannot
be used at any time to communicate.

Based on some of these studies, very few run the C5.0 algorithm in self-designed software to
produce knowledge in the form of decision trees and rules. This study aims to build a software that
can run the web-based C5.0 algorithm. This is based on the idea that there are more and more
problems that require a classification solution, such as the Covid-19 pandemic. The classification can
help the government produce information about the status of Covid-19 sufferers based on symptoms.
Apart from that, the addition of web and usability testing software, provides an opportunity that this
software can be used by various users such as organizations or governments. Usability testing is
important to do to get software performance measures [9] and many software have been tested using
this technique [10], [11]. However, classification does not only use the C5.0 algorithm, depending on
the form of the problem being solved [12], [13].

2 Literature Review

The C5.0 algorithm has been used to classify many cases in various fields and various
applications. Research [5] classified 15 factors that influence on-time graduation for students,
including gender, regional origin, entry status, number of credits and GPA, parent’s occupation and so
on. The criteria were tested on the student data of a college using the R programming. The R results
show that the 6th semester GPA, 6th semester SKS, 4th semester GPA, gender, 2nd semester GPA,
high school type, regional origin, and 4th semester GPA are the selected factors that influence on time
graduation from a student.

In research [6], testing of product certification data for SNI mark users on bottled drinking water
uses the Rapid Miner application. This application generates 7 rules that form the basis of
classification. In addition, Rapid Miner was also successful in solving the cleaning service selection
problem at PT. ISS Indonesia Medan. The criteria used are education, height, weight, and experience.
RapidMiner provides the greatest Gain value on the experience criterion.

Based on the explanation above, it shows that the application used in solving the C5.0 Algorithm
case cannot be done online. The diversity of users and information needs in real time raises different
interests, thus enabling the development of software specifically designed for a particular interest.

But as a consequence, the software created must be tested. The purpose of being web based is to
make it easier for interested users in an organization to classify data. Software can be tested with
Usability. In research [10], usability successfully tested a smart academic system based on user
experience and a web-based shortest route search system [11].

This study is to develop software to classify data using a web-based C5.0 Algorithm with good
and interactive standards. It is still possible to do this because there are still companies or users who
want it so that it can be an alternative to the classification process.

3 Research Method

This research was conducted following a framework designed to facilitate the achievement of
objectives. It is shown in Figure 1.

Literature study on C5.0 algorithm,
software and website
v

Designing a software prototype that
implements the web-based C5.0 algorithm

v
Building software

v
Software testing

Figure 1. Research Stages
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The step is started from studying about the C5.0 algorithm and its implementation. C5.0
algorithm is developed by Ross Quinlan in 1987 [1]. The principle of this algorithm is to produce a
decision tree based on highest information gain with the following equation [14]:

Info(D) = —XiZ, pilog,(pi) 1)

Where:
Info (D) or Entropy is the information needed to classify class labels, whereas pi is a non-zero
probability with a random tuple in D. To generate Entropy based on attribute A, equation (2) is used.

Info,(D) = £, " xInfo(Dj) @
To get the information gain from partition A, equation (3) is used.
Gain(A) = Info(D) — Info(Dj) 3

Where:
Gain (A) states the number of branches that will be obtained on A.

The next step is designing and building a software based on web. The software design used
Hypertext Preprocessor (PHP) and enter equations (1), (2) and (3) to obtain the desired classification.
For software testing, the Covid-19 dummy data was used. The data was obtained from the explanation
of health experts generally at a hospital in Pekanbaru. Data is shown in Table 1. Data is classified to
get status of monitored person (ODP), monitored patient (PDP) dan people without symptoms (OTG).

Table 1. Dummy Data

History of

ID Symptoms Obsm.'va-tmn T.r avel. Contact with Patient
of Airway History . Status
v Patient
Fever, Cough, Shortness of Breath, . Abroad
1 Sore Throat Distrubed Affected Yes FDP
Fever, Cough, Batuk, Shortness of : Abroad
o . : .
B Breath, Sore Throat Distrubed Affected No PDP
Fever, Cough, Shortness of Breath, . Abroad
3 Sore Throat Distrubed Affected No FDP
Fever, Cough, Shortness of Breath, . Abroad
8 Sore Throat Not Distrubed Affected No ODP
. . Domestic
14 Anosmia Not Distrubed No oTG
Red Zone
15 Anosmia Not Distrubed  Nothing No oTG
Fever, Cough, Shortness of Breath, . Abroad
16 Sore Throat Not Distrubed Affected No ODP
115 Fever, Cough, Shortness of Breath Distrubed Domestic No PDP
= Red Zone

The last step is testing the software using usability, because software generally provides a
number of features or menus to make it easier for users [15]. In [11] and [10] research, explained the
five components of usability which are used as a measure of software success, namely the system is
easy to operate and understand (learnability), the speed of the system can help the user (efficiency),
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the system is easy to learn, so if it is not used in the long term, the user still able to easily operate
(memorability), the system has a minimum error rate (error) and it means that the user is satisfied to
use it and feels helped by this system (satisfaction).
The usability test is carried out in several stages [11]:
Stage 1 . determine the initial value of the usability component with equation (4)
Initial Value = Pn/T 4)
Where: Pn is the Likert scale score
T is the number of respondents

Stage Il . determines the percentage of usability components with equation (5)
is Total Score
Usability Component = -——————X 100% 5)
Stage 111 . determine the usability value of the software with equation (6)
Usability% — Total Component Percentage (6)

5

Usability testing was carried out before implementing online by distributing questionnaires to 30
respondents. Respondents filled out a questionnaire consisting of 14 questions using a five-value
Likert scale, as shown in Table 2.

Table 2. Likert Scale

Information Scale
Very Poor
Poor
Enough
Good
Very Good
Source: [16]

LV O e

In Table 2, the scale shows the description of each questionnaire answer. 1 is the lowest scale
while 5 is the highest.

4 Results and Analysis

To be able to use software that has been designed, users can login by entering a username and
password as in Figure 2. Next, the user is directed to the main menu which consists of Dashboard,
Training Data, Calculation Results, Decision Tree and Sign Out.

StatusClassification

Sign In Admin
.
[ ]

&

Figure 2. Login Display
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Figure 3. Dashboard Display

Figure 3 is a software dashboard display that is made. Below the dashboard writing, there is a
display that shows the amount of data that has been previously entered. If the data does not yet exist
or data needs to be taken from outside (import data), a menu of Training Data has been prepared to
carry out these activities. The display of the Training Data menu is in Figure 4.

Figure 4. Data Training Display
After the data is prepared according to the C5.0 algorithm testing needs, the user can carry out
the classification process through the Decision Tree menu. To provide users convenience, this

software provides a Calculation Result menu for confirmation before the classification process is
carried out.
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Figure 5. Confirmation Display

The confirmation display shown in Figure 5 aims to ensure the user that the selected data will
be tested using the C5.0 algorithm. if there is a data error, the user can return to the previous menu.

Next is the classification process using the C5.0 algorithm by selecting the Process Data Now
button. The calculation results will appear in the Decision Tree menu.

Calculation Results

To see the Decision Trae from the results of this caiculation, you can go to the fofiowing button

N aambnn

[ leration 1
Bl
Tetal Dits SnaPO? Stutas 03¢ Saru 216 Tetal Entragy
Symgsom Calculation
fretow Y P s 039 St 055 Tt Ertropy
¢
M Gar ot e IR TS

Observation of Airway Calculztions

Figure 6. C5.0 Algorithm Calculation Results
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Figure 6 is the calculation of the C5.0 Algorithm which is processed using equations (1), (2),
and (3). The results are shown in Figure 7.

Decision Tree

o PO——
—
(u . - - r-.t:
el —— s [ e 4 e s 1| —
ot Rinont: Mot o . , B A Tt (i e gy
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i

i
i
i

Figure 7. Decision Tree Structure

Figure 7 is a decision tree form of the Covid-19 dummy data classification. The calculation
results show that the symptom criterion is the first level (root node) of the structure and becomes the
basis for the formation of the next level (leaf node).

The classification process is shown in its entirety, as shown in Figure 6, starting from the search
for the Root Node to the leaf node which later becomes a decision tree by referring to equation (1), (2)
and (3). Decision tree logic, built automatically using Array. Criteria that can form the next level of
leaf nodes as well as criteria that only have one value (positive or negative), can directly form a
decision tree as shown in Figure 7. Based on the decision tree, there are rules that shape the desired
knowledge as a result of extracting Covid-19 data as shown in Figure 8.

M1 et B fovmr o, Shuronens o brnais BB ity o et mit ot B e L s o irway B tctaes L
- [ Thee the Patient status is (R0

2 ¢ (R - PRSI Y o (NPT - [ don ETEIEESRYRT - T can
T - T Then the Patient Status = [0

SR svrmotor B Fove,Cogh. Shortaass o Brosth IR tistory o Contact mith Patiors B s TS Oieereaton o ey B Biruses F g

R &gt B oo, Commgh. Mhnrtommns of Beaabh, Suurs Thrvat BETY O0enrvativns ol airway B Wt Gistrorest BRTY Histrery st Comtuct mith Poiowrt B Vo |
dan = 1 the P t Statusis
dan ETRIn = LI Then the Patient Status is BF

LY vremwtom B ovar, Crmgh, Shurtmas of Brasts. Sore Tervat EELY Otservation af Airway B Mot Ovtrabed BELY History of Crmtact wiih Pateert B v |
dan EEEEE = ity Then the Patsent Status is [

dan g - L] Then the Patient Status is G50

Figure 8. Classification Rules
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The classification rules generated by web-based software automatically become knowledge about the
characteristics of Covid sufferers with ODP, PDP and OTG status. There are 13 rules. Details can be
seen in Figure 9 below.

R1 : If Symptoms = Fever, Cough, Shortness of Breath, Sore Throat ~ Observation of Airway =
Disturbed * Travel History = Affected Abroad, then Patient Status = PDP

R2 : If Symptoms = Fever, Cough, Shortness of Breath, Sore Throat ~ Observation of Airway =
Disturbed * Travel History = Domestic Red Zone, then Patient Status = PDP

R3 : If Symptoms = Fever, Cough, Shortness of Breath, Sore Throat ~ Observation of Airway =
Disturbed * Travel History = None, then Patient Status = ODP

R4 : If Symptoms = Fever, Cough, Shortness of Breath, Sore Throat ~ Observation of Airway =
Not Disturbed * History of Contact with Patient = Yes ~ Travel History = Infected Abroad,
then Patient Status = PDP

RS : If Symptoms = Fever, Cough, Shortness of Breath, Sore Throat ~ Observation of Airway =
Not Disturbed * History of Contact with Patients = Yes * Travel History = Domestic Red
Zone, then Patient Status n = PDP

R6 : If Symptoms = Fever, Cough, Shortness of Breath, Sore Throat # Observation of Airway =
Not Disturbed » History of Patient Contact = Yes ~ Travel History = None, then Patient Status
=ODP

R7 : If Symptoms = Fever, Cough, Shortness of Breath, Sore Throat ~ Observation of Airway =
Not Disturbed * History of Contact with Patient = None, then Patient Status = ODP

R8 : If Symptoms = Fever, Cough, Shortness of Breath ~ History of Contact with Patient = Yes,
then Patient Status = PDP

R9 : If Symptoms = Fever, Cough, Shortness of Breath ~ History of Contact with Patient = None *
Observation of Airway = Disturbed * Travel History = Affected Abroad, then Patient Status =
PDP

R10 : If Symptoms = Fever, Cough, Shortness Breath ~ History of Contact with Patient = None *
Observation of Airway = Disturbed ~ Travel History = Domestic Red Zone, then Patient
Status = PDP

RI11 : If Symptoms = Fever, Cough, Shortness of Breath ~ History of Contact with Patients = None
~ Observations Salu Breath = Disrupted ~ Travel History = None, then Patient Status = ODP

R12 : If Symptoms = Fever, Cough, Shortness of Breath ~ History of Contact with Patients = None
~ Observation of Airway = Not Disturbed, then Patient Status = ODP

R13 : If Symptom = Anosmia, then Patient Status = OTG

Figure 9. All Rules
Software testing is done by distributing questionnaires then processed according to the Usability
testing stage. To get the initial value for each Usability component, equation (4) is used with the
results as in Table 3.

Table 3. Initial VValue of Each Component

Usability Component Initial Value
Learnability 3.65
Efficiency 4.36
Memorability 4.20
Error 4.34
Satisfaction 3.22

Furthermore, the number of respondents who filled out the questionnaire was calculated based on
the Likert scale value. Based on the filled questionnaire data, there were 8 respondents who filled in
the value 5, 11 respondents filled in the value 4, 8 respondents filled in the value 3, 3 respondents
filled in the value 2 and no respondent filled the questionnaire with a value of 0. To get the maximum
score, the number of respondents who fill in according to value, multiplied by the number of
respondents. Referring to the equation (5), the percentage of each component of Usability in Table 4.
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Table 4. Percentage Usability Component

Usability Component Percentage
Learnability 76.10
Efficiency 81.53
Memorability 78.78
Error 78.02
Satisfaction 70.03

To be able to provide The predicate of the assessment is based on the percentage of each component
according to Table 5, then dividing the percentage interval for the five scales used:

Table 5. Percentage of Likert Scale

Interval Predicate
81% - 100% Very Good
61% - 80% Good
41% - 60% Enough
2 ]0 o~ 4('" o P(N’)l’
_ 0%-20%  VeryPoor

Provisions Table 5 shows that the software assessment for each component is in a different
predicate, where only the Efficient component is considered Very Good by the respondent because it
has a percentage value of 81.53%. The other components are in the Good predicate.

The last step of calculating Usability is obtaining the Usability value of the software itself.
Referring to equation (6), the Usability value ofl the software designed is 76.892%. This means that
respondents rated the web-based software that applies the C5.0 algorithm is Good.

5 Conclusion

Overall, the software produced from this study can assist users in classifying the Covid-19
dummy data using the C5.0 algorithm. This is indicated by the usability results of 76.892% and a
good level. The various menus in the software are very easy to understand and execute by the user.
The software can process data well with the right results. In addition, a menu is provided to retrieve
data from outside the software to make it easier for users to change data and add classification criteria
as needed. However, when viewed from the satisfaction component, the software still has to be
equipped with an attractive appearance and menus that better support the C5.0 algorithm, such as the
process of turning and simplifying the rules of the decision tree. This is what makes satisfaction get
the lowest score, as shown in table 4. For this reason, the limitations of the software being built can
still be developed in order to produce better and more accurate knowledge or information.
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