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The class scheduling information system with the Particle Swarm 
Optimization Algorithm method at SMK Panca Budi 1 Medan is the 
division of student subject time scheduling. Good class scheduling and 
meeting all the conditions where teachers teach in two majors is one of 
the things that ensures the smooth implementation of teaching and 
learning activities. Using another approach, namely the PSO Algorithm 
Method, is expected to be useful and able to provide understanding and 
convenience to users to make class scheduling reports into the class 
scheduling system at SMK Panca Budi 1 Medan, which produces class 
scheduling reports in an arranged manner and does not cause clashes 
between teachers who teach in both departments. 
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1. INTRODUCTION 
Scheduling is a process, a way, or a division of time based on a detailed arrangement plan. There are 
many things that must be scheduled in a school, including the process of scheduling classes, such as 
days, teaching hours, subjects, classrooms, teachers who teach, and majors. Scheduling classes is 
important. Good scheduling and meeting all conditions, especially at SMK Panca Budi 1 Medan, and 
there will be no clashes in subjects where teachers who teach in two departments are one of the things 
that ensure the smooth implementation of teaching and learning activities. 
Scheduling analysis using another approach, namely the Particle Swarm Optimization Algorithm 
Method, is based on the behavior of a bird or fish. The PSO algorithm performs searches using the 
population (swarm) of individuals (particles), which will be updated from interaction to interaction 
(NurLutfiyana, 2018). 
Based on the description above, material on class scheduling using the Particle Swarm Optimization 
Algorithm Method is expected to be useful and able to provide understanding and convenience to 
users in making class scheduling reports. By combining the Particle Swarm Optimization Algorithm 
Method into the class scheduling system at SMK Panca Budi 1 Medan, this system is used to produce 
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class scheduling reports in an organized manner and does not cause clashes between teachers who 
teach in two majors. 
Therefore, a class scheduling system was created at SMK Panca Budi 1 Medan using the PSO algorithm 
method to avoid clashes with teachers who teach in two departments. 
 
 

2. RESEARCH METHOD 
The research methodology used in this study is as follows: 
a. Problem Formulation 

The formulation of the problem is carried out by looking for problems contained in the process 
of the class scheduling system at SMK Panca Budi 1 Medan, which so far still uses manual methods, 
so that a better system is needed. 

b. Goal Setting 
Setting goals comes after the problem formulation stage. The results of the problem formulation 
stage are used as a guide for setting goals, which makes the scheduling system at SMK Panca Budi 
1 Medan work better and more efficiently.. 

c. Studi Pustaka 
Data collection using written sources involves reading, studying, and recording important things 
related to the problem being discussed in order to obtain a theoretical picture. 

d. Data Collection 
The data collection stage is carried out in order to obtain accurate data before carrying out the 
next stage. Data collection is carried out in two stages, namely system analysis that runs and 
system analysis needed to solve problems in the scheduling system at SMK Panca Budi 1 Medan. 

e. System Implementation 
The implementation stage is the application at the design stage in building the system. 

f. System Testing 
The system built in the implementation phase will be tested at this stage in order to answer the 
problems and produce solutions for this research. 

  
 

3. RESULTS AND DISCUSSIONS 
In the application of the particle swarm optimization algorithm in the scheduling information 

system at SMK Panca Budi 1 Medan, the author uses the Microsoft Visual Studio programming 
language and the SQL Server 2008 database. The class scheduling information system with the Particle 
Swarm Optimization Algorithm Method is one of the tools that is believed to be able to make a positive 
contribution to schools. In the user application, there is only one account, namely admin. The use case 
diagram of the application of the particle swarm optimization algorithm in the scheduling information 
system at SMK Panca Budi 1 Medan can be seen below: 
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Picture. 1 Use Case Diagram of Classroom Scheduling Information System 

Using the Particle Swarm Optimization Agorhythm Method at SMK Panca Budi – 1 Medan 
 
A.  Activity Diagram 

Activity diagrams illustrate the various activity flows in the system being designed, how each flow 
begins, the possible decisions, and how it ends. The following is an activity diagram of the application 
of the particle swarm optimization algorithm in the class scheduling information system of SMK Panca 
Budi 1 Medan: 

1) Activity Diagram Login 
Activity login diagram is an activity diagram for the login process. 

Table. 1 Activity Diagram Login 
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2) Activity Diagram Teacher Data 
Teacher data diagram activity is an activity diagram for the process of adding, changing and 
deleting data in teacher data 

Table. 2 Activity Diagram Teacher Data 

 
 

3) Activity Diagram Process Class Scheduling Method 
Activity diagram, process method The PSO scheduling class is an activity diagram for the activity 
calculation process. 
 

Table. 3 Activity Diagram Process Class Scheduling Method 
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4) Activity Diagram Calculation Velocity  

This activity diagram is an activity diagram for the velocity calculation process in the PSO method. 

Table. 4 Activity Diagram Calculation Velocity 

 
 

5) Activity Diagram Final Result 
The final result activity diagram is an activity diagram for the viewing process 
scheduling result data. 

Table. 5 Activity Diagram Final Results 

 
 

B.  Diagram Sequence 
The following are some sequence diagrams of the application of particle swarm optimization algorithms 

in the class scheduling information system of SMK Panca Budi 1 Medan: 
1) Diagram Sequence Login  

The login diagram sequence process is that the user enters a username and password on the 
login form. From the login form, the data will be sent to the system to check its availability. If 
the data is valid, the main page form will be displayed. 
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Picture. 2 Diagram Sequence Login 

 
2) Diagram Sequence Teacher Data  

This sequence diagram shows the process of processing teacher data; namely, users must fill out 
the forms for adding teacher data, changing teacher data, and deleting teacher data. Then the 
data will be sent to the system to be stored in the database. 

 

 
Picture. 3 Diagram Sequence Teacher Data 

 
3) Day, Hour, and Room Data Sequence Diagram 

This sequence diagram is the process of processing subject and classroom data, where users 
must fill out forms to add subject and classroom data, change subject and classroom data, and 
delete subject and classroom data. Then the data will be sent to the system to be stored in the 
database. 
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Gambar. 4 Day, Hour, and Room Data Sequence Diagram 
 

4) PSO Method Process Sequence Diagram 
This diagram shows the process of processing teaching pso data; namely, users must fill out the 
form of adding teaching hour data, changing teaching hour data, and deleting teaching hour 
data. Then the data will be sent to the system to be stored in the database. 

 
Picture. 5 PSO Method Process Sequence Diagram 

 
5) Diagram Sequence Calculation Velocity 

This diagram shows the process of processing velocity calculation data, where users must fill out 
the form for adding PSO method data, changing PSO method data, and deleting PSO method 
data. Then the data will be sent to the system to be stored in the database.. 
 

6) Diagram Sequence Final Result 
This sequence diagram is the process of processing final result data, where users must fill out 
the form of adding final result data, changing the final result data, and deleting the final result 
data. Then the data will be sent to the system to be stored in the database. 
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Picture. 6 Final Results Sequence Diagram 
 
C. Application Display 

The following is explained about the display of results from the Class Scheduling Information 
System Using the Particle Swarm Optimization Algorithm Method at SMK Panca Budi 1 Medan, 
which can be seen as follows: 
1) Login View 

The login display is a login access for admins to enter the Class Scheduling Information System 
application using the Particle Swarm Optimization Algorithm Method at SMK Panca Budi – 1 
Medan 

 
Picture. 7 Display Login 

Display of the user login system carried out by the admin and the registration button for 
admins who want to have a username and password. 

2) Display of User Registration Form  
The display of this form is to register, which functions as creating a user username and 
password account. 
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Picture. 8 Display Form List 

 
3) Main Page Display 

The display of the main page form system that functions to display file menu options, data 
menus, PSO menus, reports, and school photos is done by the user. 

 
Picture. 9 Display Home 

4) Teacher Data Form Display 
Form display to process teacher data such as teacher code, teacher name, and subject that will 
be displayed on the list view and stored in the database. 

 
Picture. 10 Teacher Data Form Display 

5) Day View 
This form display serves to record days such as day and day ids shown in the image 

6) Watch Face 
This form display serves to collect hours, such as hour and hour IDs. 
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Picture. 11 Watch Faces 

 
7) User Data View 

User data display is a page that contains a table about user data information.  

 
Picture. 12 User Data View 

 
8) In the method PSO 

This form display performs the calculation process using the Particle Swarm Optimization 
(PSO) method, 

 
Picture. 13 PSO Methods 

 
9) Performance Form Velocity  

This form display performs velocity calculations using the Particle Swarm Optimization 
method 
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Gambar. 14 Performance Velocity 

 
 

10) Report Form 
Form display to see information about the report on the results of the department from 
each teacher. 

 
Picture. 15  Reports 

 
D. Discussion 

The advantages of the Particle Swarm Optimization Algorithm Application System in the Class 
Scheduling Information System of SMK Panca Budi 1 Medan are: 
1) The time required for the start-up process is relatively short. 
2) The systems performance is relatively stable. 
3) The system is able to produce information that is as expected. 
4) The need for information on determining class scheduling will be much faster and more 

accurate. 
5) The system is very fast in processing data to produce various information needed by users.  

Meanwhile, the disadvantages of the Particle Swarm Optimization Algorithm Application System 
in the Class Scheduling Information System of SMK Panca Budi  1 Medan are: 
1) The application does not support Android-based. 
2) The massive system has not used the client server system and disseminated information. 
3) System users still need a long time because system user experts still have to learn the system 

first before using it. 
4) The system does not have automatic data backup to avoid the possibility of important data 

loss caused by hardware damage. 
5) The presentation of the report is only limited to the highest final assessment of each class 

scheduling in Particle Swarm Optimization. 
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Based on the system test plan that has been prepared, the following tests can be carried out: 
 

Table. 6 System Testing 
Data test cases and results  

Test Scenarios Test Case Expected results Test Results 

Menu Login 

• Button Login 
• Button Reset 
• Registration 

Button 

• Login Button, The 
system will 
complete the 
username and 
password data 
with the data in the 
database, if the 
data matches then 
the system will 
display the main 
menu. 

• Button Reset, 
serves as a clean 
textbox to enter 
different 
usernames and 
passwords. 

• Registration 
button, a system 
that will take the 
user to the user 
registration form. 

 
Valid 

User Registration 
Form 

• Button Baru  
• Add button  
• Button Edit  
• Button Batal  

• New button, to fill 
in new user data 
and click the add 
button, the system 
will change the 
data when the user 
selects the data 
and clicks the edit 
button  

Valid  

Form Data Guru 

• Button Baru  
• Button Simpan  
• Button Edit  
• Happy Button  
• Button Batal  

New button, to fill in 
the new teacher data 
and click the save 
button, the system 
will change the data 
when the user selects 
the data and clicks 
the edit button.  

Valid  

Form Data Hari 
• Add button  
• Button Simpan  
• Happy Button  

Add button to add 
day data and click 
save button to save 
day data.  

Valid  
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Data test cases and results  
Test Scenarios Test Case Expected results Test Results 

Form Data Jam 
• Add button  
• Button Simpan  
• Happy Button  

Add button to add 
clock data and click 
save button to save 
clock data.  

Valid  

Room Data Form 
• Add button  
• Button Simpan  
• Happy Button  

Add button to add 
room data and click 
save button to save 
room data.  

Valid  

Form Method PSO 

• Button Amount  
• Button 

Conversion 
Results  

• Happy Button  

Amount button to 
display the amount of 
pso data, conversion 
result button to 
produce PSO 
calculation.  

Valid 

Form Velocity 
• Button Proses  
• Button Proses1  
• Happy Button  

Process button to 
display values of c1, c2 
and w. Process 
button1 to display 
velocity calculation 
results  

Valid 

Results Report Form • Final result 
report  

The system will 
perform a database 
connection to display 
information  

Valid  

Test results from blackbox testing that have been carried out show that the system built already meets 
the functional requirements. However, in the process, it is still possible for errors to occur. 
Functionally, the system that has been built can already produce the expected output. 

 
4. CONCLUSION 

Based on the results of research on the application of the particle swarm optimization algorithm in the 
class scheduling information system of SMK Panca Budi 1 Medan, the results are as follows: 
a. The system design for the class scheduling system is faster and more accurate, so as to minimize 

delays in inputting data into scheduling classes at SMK Panca Budi - 1 Medan. 
b. A system that can find out the schedule of classes at SMK Panca Budi - 1 Medan. quickly and 

efficiently. 
c. A system that can later generate reports quickly and accurately will make it easier for teachers to 

see teaching schedules. 
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