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Abstract

Based on the results of observations and data collection, the vehicle parking test
services at the Salatiga City Transportation Agency have not implemented a structured
scheduling system in managing their service schedules. This has resulted in an accumulation
of the number of vehicles that exceed the service capacity on a working day. Therefore, a
scheduling system is needed to assist the agency in arranging the due time schedule for the
KIR test of a vehicle, and helping the vehicle owner community to find out the due time for the
next KIR test. The scheduling method used is a genetic algorithm that is applied to a web-
based application. The application is built using the PHP language and MySql database. With
this website-based scheduling system application, it has made it easier for service officers to
manage the KIR test service schedule, especially if there is a change in the number of vehicles.
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1. INTRODUCTION

Scheduling is an activity that must be owned by everyone to assist activities in everyday
life. Especially an agency or institution that has important activities that must be carried out
regularly and neatly. The importance of scheduling can run as planned. With the existence of a
process called scheduling, the scheduling process is a difficult process because it requires
accuracy in managing sufficient time so that an activity does not clash with other activities.

In this case, the case study taken to design and create a vehicle delivery scheduling
system at the Salatiga City Transportation Agency greatly affects the course of the vehicle
parking test activities that are scheduled for maturity. However, there is an obstacle, namely
the absence of a computerized system to help inform vehicle owners and the scheduling of a
vehicle with a maximum capacity of vehicle steering test services which can only serve 30
vehicles per day. Because there are problems regarding the vehicle parking test schedule in
service every day, an application is needed to optimize the scheduling system in vehicle
steering test service activities. Based on these problems, it will be discussed how to solve
these problems using a method, namely genetic algorithms as a scheduling system
optimization system in carrying out activities in an optimal and structured manner.

Several research topics that have been carried out in utilizing genetic algorithms to
solve scheduling problems are used as references for this study. This Genetic Algorithm is
good enough to be used to solve big problems with a good solution, even though this problem
requires a long execution time when done manually ™. There are three advantages of the
application of genetic algorithms in the optimization process, namely genetic algorithms do
not require too many mathematical requirements in completing the optimization process. The
evolutionary operation of the Genetic Algorithm is very effective for observing random global
positions. Genetic Algorithms have the flexibility to be implemented efficiently for certain
problems @,

In a study entitled Lecture Scheduling System Using Gentika Algorithm Method (Case
Study of the Faculty of Medicine and Health, Muhammadiyah University of Jakarta),
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explained that the lecture scheduling system relates to the optimization of limited space with
limited lecturer readiness. The results of this study are a website-based system that functions
to facilitate academics in making and presenting lecture schedule information for lecturers and
students 1. Another study entitled Building a Scheduling Information System with the Genetic
Algorithm Method at the Informatics Engineering Laboratory, Muhammadiyah University of
North Maluku. This study makes a Web application to optimize computerized scheduling that
can replace manual methods and produce a more accurate schedule with the existing rules in a
shorter time using the PHP programming language ™. In principle, both studies are that
genetic algorithms are applied in the process of making a scheduling so that it is easy, precise,
and effective. A similar study was also conducted by P!,

To find out what the needs of the Salatiga City Transportation Office in conducting a
vehicle driving test, an interview was conducted. Interviews were conducted at the Salatiga
City Transportation Agency through the head of the vehicle feasibility test section regarding
the vehicle steering test mechanism, starting from the registration process to the vehicle
registration process in accordance with the procedures and test standards set by the Ministry of
Transportation. The Salatiga City Transportation Agency provides services to the public,
especially those who have public vehicles or cargo vehicles, to test their vehicles as
roadworthy or not by providing a vehicle registration book.

However, there are several problems regarding this vehicle test where vehicle owners
often forget the validity period of their vehicle test. At this time, the Salatiga City
Transportation Agency does not yet have a scheduling system that provides information to
vehicle owners when the validity test period will expire and the vehicle delivery test service is
limited, which only serves 25-30 vehicles per day. A genetic algorithm is a method commonly
used in this scheduling problem. With a scheduling system that uses genetic algorithms, it will
provide a solution to the problems that occur.

2. RESEARCH METHOD

At the research stage, namely the identification of problems that match the needs or
problems that occur at the Salatiga City Transportation Agency, namely the problem of
vehicle driving tests. Next is the collection of data needed to conduct research or research,
namely data on vehicles that have been tested. Next is the system design stage, namely the
system design process using UML, including use case diagrams, activity diagrams. At the
stage of making the system, the system is built on a web basis using the MV C architecture, the
PHP programming language with the Codeigniter framework, and MySQL as a database. The
next stage is the implementation and testing of the system, that is, the system always makes
adjustments when there are deficiencies in the validation results during the system test. This is
done so that the system is developed according to user needs, namely the Salatiga City
Transportation Agency.
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Use Case diagrams are used to explain how actors or users relate to subsystems in the
application system. The use of this diagram can describe a system by entering functions that
exist in the subsystems that work in a flow so that it can clarify the relationship of actors in
running the application system. In this system, there is an admin actor who has the right to
access the system in full which includes data processing on the system dashboard, admin
management, vehicle management, delivery management, completion of delivery, scheduling.
The admin has full access rights such as adding data, editing data, looking for data, submitting
delivery, and sending notifications to vehicle owners who will carry out tail tests and manage
automated scheduling processes in the system with a genetic algorithm.
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Figure 2. Use case diagram of Genetic Algorithm Scheduling

Activity diagrams are used to define the process flow of the user's relationship with the
system in the application. In the Vehicle Delivery Test Scheduling application, there are
activities that can be explained from the user's relationship with the application, and the
application with the database. The core process of the Kir test scheduling application is the
process of retrieving data processed by genetic algorithms from the database to the display
view scheduling data for today, tomorrow, and the next 2 days.
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Figure 3. Activity diagram of Scheduling Genetic Algorithms

In Figure 3, it explains that the admin part takes an action selecting the Admin
Management menu which leads to a scheduling system that has been designed using a genetic
algorithm, where the data will appear on the vehicle scheduling data display page.
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Figure 4. Flowchart diagram of Genetic algorithm KIR Test Scheduling

Figure 4 is a flowchart diagram of the genetic algorithm in the vehicle steering test
scheduling. There are several calculation stages in carrying out the process of scheduling the
test car, namely to input, vehicle data such as vehicle numbers, vehicle test numbers, and the
validity period of the test. The initial parameters used in the genetic algorithm are population
size, maximum iteration, and the probability of a crossover or crossbreeding process. Then this
initial population initialization is filled randomly according to the needs of the problem as in
the case of this test scheduling, which is taken with values of 30, 50, and 100. Each population
that has been determined will be iterated as many times as we want, each population will
repeat as many iterations as entered. The function of the iteration is to find the best population.
After all these processes are completed, the application will display the scheduling result data
closer to the due date of the Kir test.

Pseudocode of Genetic Algorithms

1 Initialize the N chromosome population

2 Loop

3 Loop for the N chromosome

4. Chromosome decode

5. Chromosome evaluation

6 End

7 Make a copy or two of the best chromosomes
8 Loop until you get the best N chromosome
9. Select two chromosomes

10. Crossover

11. Mutation

12. End

13. End
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There are several main components in genetic algorithms, namely initialization
procedures, coding techniques, evaluation functions, selection, genetic operators, parameter
determination, and population replacement.

3. RESULTS AND DISCUSSION
3.1. Experimental Parameters

This parameter combination experiment uses the Design Of Experiment (DOE) method.
To determine the right combination, it is necessary to study the parameters for all three
parameters (population size, maximum iteration, and probability of crossover) as experimental
factors, by comparing the mean of the final results (standard deviation) .. DOE for parameters
was tested using the Minitab17 software after 270 trials were carried out, the best parameters
were generated to be implemented into the vehicle steering test scheduling system.

Table 1. Best Parameter Combinations

No Factor Score
1. Population Size (Ukpop) 100
2. Maximum interaction (MaxG) 5.000
3. Probability of crossover (Pc) 0,95

In the analysis of variance (ANOVA), the probability value of each factor serves to
determine whether the level change of these factors has a significant effect on the output,
namely the standard deviation. If the probability value is less than 0.05, this factor has a
significant effect on output. The probability value of the Ukpop factor is 0.00, MaxG 0.111, Pc
0.00. This shows that the Ukpop (population) and Pc factors have an effect on the settlement
algorithm.

The P-value for the interaction between the Ukpop and MaxG factors was 0.296, the
Ukpop and PC factors were 0.001, the MaxG and Pc factors were 0.762, and the interaction
between the three factors was 0.001. The probability value above 0.05 indicates that there is
no interaction at each level of factors that can have a significant effect on output. So the
factors that indicate an interaction are the Ukpop factor with Pc and these three factors.

Results for: Worksheet 2
General Linear Model: std.deviasi versus Ukpop; MaxG; Pc

Factor Type Levels WValues

Tkpop fixed 3 1; Z; 3

Maxz fixed 3 1 Z: 3

Pc fixed 3 1 27 3

Source DF Seq 55 Rdj 55 Bdj MS F P
Ukpop 2 0,0070850 0,0070850 0,0035325 24,52 0,000
MaxG Z 0,00083%3 0,00083%3 0,000318& 2,22 0,111
Pc 2 0,01335&7 0,0133567 O0,0066784 4d&,38 0,000
Ukpop*Maxt 4 0,0007121 0,0007121 0,00017E0Q 1,24 0,298
Ukpocp*Po 4 0,0028930 0,0028930 0,0007233 5,02 0,001
MaxE*Pco 4 0,00026T8 0,0002678 0,0000686% 0,46 0,762
Ukpop*MaxG*Po & 0,0038586 0,0038566 0,0004B821 3,35 0,001
Errcr z43 0,0350051 0,0350051 0,0001441

Total 26% 0,0637954

Figure 5. Results of Experimental Analysis of Standard Deviation Parameters
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3.2. Application Implementation

After several design stages are carried out in the development of this system, the results
of the system that are made will then be discussed. The following are some of the website-
based system views that were made based on the design that was done previously.

Sistem

- Penjadwalan Uji Kir

-LOGIN -
== 2
. &
Remember Me Sign In
- i

Figure 6. Display Login System KIR Test Scheduling

In Figure 6 this page can be accessed by admin actors and user actors. The admin actor
is an employee of the Salatiga City Transportation Agency, while the user actor is the owner
of the vehicle. The start page displays a login page that requires the correct username and
password to be able to access the actor's dashboard page.

Visual KIR System = € admin £

@ admin Dashboard @ SEPPA - Dashboard - SCM System

Dashboard Daftar Kendaraan Uji Kir

e S S S

H 3023 BY 543543 Bus 2010 Nur Masnur 259 hari

Hd3zd X 5D23 Truck 2010 Suprapto 74 hari
23213 23333333333333333333 rewr 2017 Nur 96 hari

HIRBC TY9B05 BUS 2015 ahong 81 hari

1

z

3

4

5 H43534d 45345 Truk 29 Sunarto 88 hari
6 H-4383-J8 sghagi2 Truk 2015 egeg 1 hari
7 H 1919 Y 30 Gede 2001 Hendriyan 57 hari
8 H-4512-JK 542893 pick Up 2015 Arif Wibowo 125 hari
9 H-1234-J8 5428399 Pick Up 015 Deandra 72 hari
10 H45T9-HS 5A2938 Odang 2015 liham 23 hari
M HA2348A 5232840 Trek 015 llham 79 hari

12 H2133AR 7218937 BUS 2000 RATNO 81 hari

Figure 7. Admin Actor and User Actor Dashboard Page Display.

In Figure 7 this page contains all the data that has been input by the admin that has
entered the database, namely vehicle number, test number, vehicle type, year of manufacture,
vehicle owner, due date.
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= € admin &
Admin Management & SEPPA - Adminhdanagement

Manajemen Kendaraan ~ Manajemen Kir ~ Sudah selesaiKir  Penjadwalan

Tambah Data

Daftar Kendaraan Uji Kir

e e N N e e N S

is
1 H 3023 BV 2021-03-28 543543 Bus 2010 081227550966

2 H432d % 2020-09-24 50231 Truck 2010 Suprapto 08964234312 :]
3 13 2020-10-16 23333333333333333333 rewr. 2017 Nur 08935345343 :]
4 H3123¢C 2020-10-01 Y9809 BUS 2019 ahong 085642423423 :]
5 H43534d 2020-10-08 45345 Truk. 2019 Sunarto 087842342344 :]
6 H-4585-J8 2020-10-01 sghagl? Truk. 2015 cecg 08168151509 :]
7 H 1919 YY 2020-05-15 30 Gede 2001 Hendriyan 081227550966 :]

Figure 8. Admin Management Page Views

Figure 8 on this page contains submenus such as vehicle management, delivery
management, delivery completion, scheduling in which the admin actor can perform (create,
update, delete) data.

Visual KIR System = € admin &
Admin Management @ SEPPA -~ AdminManagement
Manajemen Kendaraan Manajemen Kir Sudah selesai Kir Penjadwalan
Hari Ini Besok 2 Hari Berikutnya

Daftar Kendaraan Uji Kir

e S S = NN
Sunarto Si an KIR ‘ ‘

is
1 H43524d 45345 Truk 019 087842342344 Sudah melakukan

2 HA795D8 5AB429 Truck 2013 AHMAD NAJIE Sudah melakukan KIR
3 HTTIBP 1514 ABC Buslegacy 2020 Jumadi 081212121212 Sudah melakukan KIR ‘ ‘
4 HuBC 7Y9809 BUS 019 ahong 085642423423 Sudah melakukan KIR
5 H4589JE sghagl2 Truk 015 cgeg 08168191909 Sudah melakukan KIR ‘ ‘
5 HIT3IAR 7218927 BUS 000 RATNO 081888239900 Sudah melakukan KIR
7 H2sSH 28283 Minibus 017 Coba 085700249949 Sudah melakukan KIR
8 H434X D231 Truck 2010 Suprapto 08964234312 Sudah melakukan KIR

Figure 9. Scheduling Page Views

Figure 9 on this page shows the results of scheduling using a genetic algorithm that has
been implemented in a scheduling system application that performs a Kirir test on a
predetermined day. This scheduling system has automatically adjusted the date on the
computer system (current time) which will update automatically according to the day and date.
If there is no vehicle delivery test schedule that day, the system will automatically enter what
the admin entered at that time. In one day the system has limited what has been determined by
the Salatiga Transportation Agency, which only serves 20-30 vehicles per day. If the vehicles
accumulate or cross the limits set by the system, the vehicle data will be thrown into the
tomorrow's menu, and so on.
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Visual KIR System = €3 aomn o

ﬂ admin Admin Management @ SEPPA - AdminManagement

Manajemen Kendaraan Manajemen Kir Sudah selesai Kir Penjadwalan

Daftar Kendaraan Uji Kir

u«m-mmmm—m“
(T e

o ey
o ey
M H-1683-78 DM3279 Pick-Up 19%6 MURYADIH R -346 Hari Lagi ‘ ‘

H-1670-28 SA%010 PU-Box 2015 BUDIYONO -346 Hari Lagi
32 H1748-TB JKT694443 Pick-Up * 2006 MARLIYAH -346 Hari Lagi

33 H1235-HB BD163234 M.Bus 11-16 2011 WIDOWATI -346 Hari Lagi

35 H-1923-78 SHN16069 Pick-Up 2016 RUSKANTO -346 Hari Lagi ‘
T ey
o | e
I ey

36 H1631-HK SWN15606 Pick-Up 2016 RUSKANTOD -346 Hari Lagi

37 H-1204-AB SAS035 M.Busl1-16 1998 KOP. WAHANA RODA MULIA -347 Hari Lagi

38 H-1317-J8 SABGOT Truck Box 2005 PT. DELTA GUMA UTAMA -347 Hari Lagi

Figure 10. Scheduling Tomorrow Page Views

In Figure 10, this page displays the results of scheduling using a genetic algorithm that
has been implemented in an application that performs a test tomorrow. In this scheduling
menu, there are two actions that the admin can take, namely submitting delivery and sending
notifications to vehicle owners.

Program Code 1. Initialization Procedure

1  public function Inisialisasi()

2 {

3 $jumlah_pegawai = count($this->pegawai);

4 $jumlah_jam = count($this->jam);

5 $jumlah_hari = count($this->hari);

6 $jumlah_ruang_reguler = count($this->ruangReguler);
7 for ($i = 0; $i < $this->populasi; $i++) {

8 for ($j = 0; $j < $jumlah_pegawai; $j++) {

9 $kendaraan = $this->kendaraan[$j];

10 $this->individu[$i][$j1[0] = $j;

11 if ($kendaraan == 1) {

12 $this->individu[$i][$j][1] = mt_rand(0, $jumlah_jam - 1);

13 }

14 if ($kendaraan == 2) {

15 $this->individu[$i][$j][1] = mt_rand(0, ($jumlah_jam - 1) - 1);
16 }

17 if ($kendaraan == 3) {

18 $this->individu[$i][$j][1] = mt_rand(0, ($jumlah_jam - 1) - 2);
19 }

20 if ($kendaraan == 4) {

21 $this->individu[$i][$j][1] = mt_rand(0, ($jumlah_jam - 1) - 3);
22 }

23 $this->individu[$i][$j][2] = mt_rand(0, $jumlah_hari - 1);

24 if ($this->jenis_kendaraan[$j] === $this->KIR) {

$this->individu[$i][$j][3] = intval($this->ruangKir[mt_rand(0,
25 $jumlah _ruang Kkir 1)]);
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26 }
27 }
28}

Program code 1 is an initialization procedure, which determines what will be the input
for calculating the genetic algorithm. There are a number of parameters for the initialization
procedure, namely employees, hours of work, days, and working room.

Program Code 2. The Process of Calculating Fitness

1 public function HitungFitness()

2 A

3 for ($indv = 0; $indv < $this->populasi; $indv++)
4 {

5 $fitness[$indv] = $this->CekFitness($indv);

6 }

7

8 return $fitness;

°O %

Program code 2 is the process of calculating the fitness value in which this process uses
the looping function. In this process, individuals will be checked one by one for their
maximum or best value, if the best value has been found, there will be a parent (parent), then
cross-bred (crossover) to find the best solution from the mutation results. After that there is a
selection to produce a new individual.

Program Code 3. Crossover Process

1  public function StartCrossOver()

2 {

3 $individu_baru = array(array(array()));

4 $jumlah_pegawai = count($this->pegawai);

5 for ($i = 0; $i < $this->populasi; $i += 2)

6 {

7 $b =0;

8 $cr = mt_rand(0, mt_getrandmax() - 1) / mt_getrandmax();

9 if (floatval($cr) < floatval($this->crossOver)) {

10 $a = mt_rand(0, $jumlah_pegawai - 2);

11 while ($b <= $a) {

12 $b = mt_rand(0, $jumlah_pegawai - 1);

13 }

14 for ($j = 0; $j < $a; $j++) {

15 for ($k = 0; $k < 4; $k++) {

16 $individu_baru[$i][$j][$k] = $this->individu[$this->induk[$i]][$j]1[$K];
17 $individu_baru[$i + 1][$j][$K] = $this->individu[$this->induk[$i + 1]][$j1[$K];
18 }

19 }
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20 for ($) = $a; $j < $b; $j++) {

22 $individu_baru[$i][$j][$k] = $this->individu[$this->induk[$i + 1]][$j]1[$K];
23 $individu_baru[$i + 1][$j][$K] = $this->individu[$this->induk[$i]][$j][$K];

24 }

25 }

26 for ($j = $b; $j < $jumlah_pegawai; $j++) {

27 for ($k = 0; $k < 4; $k++) {

28 $individu_baru[$i][$j][$k] = $this->individu[$this->induk[$i]][$j]1[$K];

29 $individu_baru[$i + 1][$j][$K] = $this->individu[$this->induk[$i + 1]][$j]1[$K];
30 }

31 }

32 } else {

33 for ($j = 0; $j < $jumlah_pegawai; $j++) {

34 for ($k = 0; $k < 4; $k++) {

35 $individu_baru[$i][$j][$k] = $this->individu[$this->induk[$i]][$j]1[$K];

36 $individu_baru[$i + 1][$j][$k] = $this->individu[$this->induk[$i + 1]][$j1[$K];
37 }

38 }

39 }

40 }

Program code 3 is a crossover process. In this process, the best group of individuals will
be crossover between the parent and the newborn from the fitness calculation process to
replace the parent with a bad value in the selection process, so that a population with the best
fitness value can be produced. When the random value is more than the probability value, the
new schedule is the same as the selected schedule.

In this vehicle delivery test scheduling system, the genetic algorithm works in
accordance with the flowchart that has been designed, where the initialization procedure is to
determine the parameters. In this scheduling system application, the genetic algorithm plays a
very important role, where after the data is entered, the system will immediately calculate or
process the data automatically and the data will be immediately displayed on the scheduling
page. If the calculation is not in accordance with the specified procedure, then on the
scheduling page, such as there is a stocking schedule, the data that occurs will be transferred to
tomorrow's scheduling menu with a limit of 30 vehicle data. If there is no vehicle parking test
schedule on that day, the system defaults to retrieve the data entered on that day.

System test is a stage in research that aims to determine application requirements.
Application testing is done by testing the features and functions of the application (black box
method), it can be seen in table 2 that the application has been running well. This test can also
find out whether there is an error in the application system that has been made !,

Table 2. Black Box Testing of Vehicle Delivery Test Scheduling System

No. | Function tested Input Data Output Data Test Results Status

Test the Website | Username and | Successfully Success

1 | application login | Password Login Valid
page
Input vehicle data | A form filled Successfully Successfully added .

2 . Valid

correctly insert data new data

Update vehicle A form filled Successfully Successful data .

3 L Valid
data correctly update data editing
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Vehicle The test Displays the Applications can
Scheduling using | scheduling vehicle provide vehicle
4 genetic table is filled in | delivery test scheduling valid
algorithms schedule information along
with the KIR validity
period.
Submit Kir The vehicle Successfully Successfully sending
performs a sending a a message the vehicle
5 delivery test message the has carried out the valid
and the data is | vehicle has delivery test
stored in the carried out the
database delivery test
Whatsapp The test Successfully Successfully sending
notifications schedule is out | send messages | messages and
6 and is and notifications Valid
approaching notifications to
the test day vehicle owners

4. CONCLUSION

Based on the research conducted, it can be concluded that scheduling through web-
based applications can overcome the occurrence of clashes between one vehicle delivery test
schedules. Thus, this application helps employees of the Salatiga City Transportation Service
in making vehicle registration test schedules with limited service delivery, which can only
serve 25 to 30 vehicles per day. This application can also display the validity period of the
driver so that it helps vehicle owners in managing their vehicle's work schedule.

5. SUGGESTED

Suggestions for development are the addition of parameters in the vehicle parking test
service, including parameters for the parking area and employees so that service efficiency can
be increased as much as possible.
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