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Abstract—The purpose of this research is to produce Lecture Scheduling Using the Auto Generate
Timetable Method that can be used effectively for lectures at Raharja Higher Education. The research
problem in arranging schedule in the college are time, space and timeslots. Considering the list of hard
constraints and soft constraints presented in one semester, thus no conflicts are created in allocating the
schedule. Research methods used are questionnaires and fixed study cards, as well as System Development
Life Cycle (SDLC) methodology and Object Oriented Analyses Design (OOAD). The tools used are UML,
Xamp with Apache software support, PHP, MySql, and Yii Framework. The final result of this research is
the application of scheduling arrangement and fixed study card which can be used for lectures at the scope
of Raharja College to support academic administration system in the scope of Higher Education.
Follow-up of this research is to develop academic information system.

Index Terms—Lecture Scheduling, Auto Generate Time Table, SDLC, OOAD, Xamp
I. INTRODUCTION

One of the most important components of academic information systems is scheduling lectures. In college,
scheduling program is one of the important things in the teaching and learning process, because all lecturer and
student activities are dependent on the schedule, so it must be properly arranged and improved at the beginning of
the academic year, so that it will not interfere with teaching and learning activities among lecturers and student
(Ariani, Fahriza, et. al, 2011). Artificial intelligence, or Al, is the field that studies the synthesis and analysis of
computational agents that act intelligently (Poole and David, et. Al., 2010). Lecturing scheduling problems
include lecturers and spaces that can clash at the same time, availability of teaching time for lecturers is not fixed,
space limitations, even distribution of courses in every week.Besides the obstacles that occur is on the preparation
of lecture scheduling problems in terms of students, the limited number of lecturers to teach college. In addition,
the availability of classes to learning activities undertaken which is the problem above is usually known as
University Timetabling Problem (UTP).

Based on the aspects that have been discussed above, then it is needed the process of lecture scheduling which
is not too much or it minimizes the constraints. Thus, it requires optimization that can be applied in making the
lecture scheduling. This optimization cannot fully produce optimal results but it is near optimal. There are several
optimization methods that are often used to accomplish the scheduling which each has its own advantages (Azis,
2015). These methods include Ant Colony, Simulated Annealing, Genetic Algorithm. And the advantage of Ant
Colony is perfectly applicable with minimal change to the combination optimization problem. Simulated
Annealing has the advantage that is faster in solving iteration while Genetic Algorithm can be used to find various
solution problem that exist in real world.

Furthermore, several previous studies have made comparisons between the Genetic Algorithm and the
Palgunadi Algorithm for the course scheduling (Yudihartanti, Syukur, et.al., 2015). This study has resulted in a
combination of genetic algorithms and palgunadi algorithms with the resulting heuristic process improvement of
the Genetic Algorithm evidenced by the improved fitness value generated and the less process time required
(Siswono, 2013). In addition, Yudihartanti has analyzed the Comparative Method of Mamdani and Sugeno
Method in the scheduling of subjects where there are differences in the process done eg in the process of
aggregation implication and defuzzification process. In the trial process with the dataset obtained that the
comparative results show that Mamdani method has a higher level of accuracy than the Sugeno method
(Yudihartanti et al., 2011).

In designing this lecture scheduling, the problem on timetable is quite wide. According to Gani (2004),
timetable is the allocation of subject that has constraints to be placed on time space. This problem exists in daily
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life, education, health, transportation, sports and production companies (Chu and Chen, 2006). The optimal
timetable completion process is quite complicated and time consuming if completed manually (Norberciak,
2008), according to him there are several methods of time table completion and scheduling, namely: sequential
method, cluster method, constraint based method and meta heuristic method.

The method taken in this research is the constraint method, by type, there are 2 types of constraints, namely
the constraint that is tough (hard constraints) and the constraint is weak (soft constraint) (Montero, 2011).
Obstacles that are tough must be met, so there should be no violation of this obstacle. While the weak constraints
do not have to be met. These more complicated constraints are resolved than those that are assertive. The problems
of these constraints are various from institution to another institution, but mostly it is similar that is time
constraints (Islam, , Shahriar, et.al, 2016).

In the allocation of time, each scheduled task unit must be allocated some number of work units, such as
person-days of effort. And each task must be assigned a start date and a completion date that are a function of the
interdependencies and whether work will be conducted on a full-time or part-time basis (Pressman, 2010).

A scheduling issue that links the worker's personal preference to the availability of working hours within the
organization is discussed in proposing that each of these personal desires be used as a sought-after solution at the
last stage when the schedule is verified by the team within the organization. The concept is offered in Gunawan
and Toba (2016). They created separate modules between the initial timetable generation, undercover and
overstaffing in the shift of working hours, and then verifying the personal desires of the workers. It is considered
appropriate to be done in the context of a workers’ schedule in the organization in the number of workers quite a
lot because it can allocate schedules to other workers. Automated Timetables: A lot of efforts have been made by
many researchers to design a software that can produce the timetable automatically (Kumar and Sharma, et.al,
2012).

However, Array as the simplest data structure can be one-dimensional or so-called array, and can also be
two-dimensional or so-called matrix. The matrix is a two-dimensional array. An array is a data connection of the
same type, arranged in the form of a sequential current and the number of elements or data does not change
according to the initial declaration. Under convention, the first index is a row, the second index is a column (Putri,
2014).

Furthermore, Object Oriented Design (OOD) describes all object types of objects needed to be able to
communicate with people and devices present in the system. Describing how objects can accomplish tasks, and
customizing and perfecting each type object. Thus, it can be implemented with a specific language or environment
(Satzinger and Jackson, et.al 2014).

From these problems, we need a method that can solve timetable quickly and precisely. Therefore, lecture
scheduling is proposed using Auto Generate Timetable with Array, is an optimization method used for scheduling
lectures to solve multidimensional optimization problems with faster processing time.

The purpose of this research is to: a) Design application Lecture scheduling using Auto Generate Timetable
with Array method, b) Provide application of lecture scheduling system which is made more flexible according to
the type of constraints and parameters that exist in each university or college. Later, this application can be applied
in a wider scope.

The urgency of this research is that the lecture scheduling system plays an important role in educational and
learning activities to assist the process of arranging the schedule of lectures to be easier, more effective and
efficient in the process of determining lecture scheduling by considering the list of hard constraints and soft
constraints presented in one semester. Subsequently, there is no conflict which is occured in allotting the schedule.

This application is built with a framework, which contains function and class that use MVC method. MVC is
a method that separates parts of a web application consisting of model, view, and controller. One of the web
framework is Yii framework, with Yii framework of making and developing web-based application is expected to
be faster and easier both for development and maintenance. This research will produce a lecture scheduling
application by applying Auto Generate Timetable method with Array as its optimization method.Concerning the
differentiating factors with other lecture scheduling applications is in the application of lecture scheduling which
will be developed. It is made web-based with Yii Framework. In addition, It is being made more flexible in
accordance with the type of constraints and parameters that exist in each university or college. Therefore, this
application can be applied in a wider scope.

II. PROCEDURE FOR PAPER SUBMISSION

The research method used to build the application of lecture scheduling with Auto Generate Timetable
method with Array includes field observation both head of study program and students, SDLC (System
Development Life Cycle) method, Object Oriented Analyses Design (OOAD) and user interface. Formulation of
research for development of lecture scheduling using Auto Generate Timetable method with Array, using the
following fishbone diagram method:
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Fig.1. Fisfbone of Research Diagram

A. System Development

OOAD design on scheduling system by making use case diagram. And activity diagram of running system
and class diagram as follows:

Use Case Diagram Schedule System

Visual Paradigm

PIC OJRS

Mahasiswa

Fig.2. Use Case Sistem Schedule
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PIC Online Study Schedule Schedule (OJRS) prepared Generate, then data generated to OJRS and the
schedule was ready for student registration in determining the fixed study card, KartuStudiTetap (KST). The
student also allowed to make improvements, that was to delete and add the course. Furthermore, RPU chosed the
course which was taken and voided to add students. Finally, the student determined the final fixed study card,
KartuStudiTetap Final - (KSTF).

Activity Diagram Schedule System

Visual Paradign or UNRICAQURBY Edition Jnal for comfnercial use]  Mahasiswa Kasir RPU

Bentrok

Fig.3.Activity Diagram Schedule

Class Diagram Schedule Systems

1

Fig.4.Class Diagram Schedule Systems
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Taken from: https://widuri.raharja.info/index.php/S11022465187
B. User Interface Prototype
Interface design for scheduling system requirements
1. Soft Constraints Lecture Timeslots Form Design

SENIN [Jam Ke] SELASA [Jam Ke] RABU [Jam Ke] KAMIS [Jam Ke) JUMAT {Jam Ke] SABTU [Jam Ke]
08:00-08:50[1] 08:00-08:50 [1] 08:00-0850[1] 08:00-08:50[1]
08:50
09:40
10:30
20- )- 1210 (5)
0-13:00 [6] 0-13:00(6)
00 3:00- 1350 [7)
13:50 - 3:50-14:40(8)
&:40-153009) &:40-1530[9) &:40-15:30[9] &:40- 15:30(9)
5:30-16:20[10) g 620010 15:30 15:3 5:30-16:20[10] £:30- 16:20[10]
6:20-17:1011) 6:20-17:10[11] 6:20-17:10{11] 6:20-17:10[11] 6:20-17:10 {11 6:20- 17:10[11]
7:10-18:00[12 T 8:00[12) 7:10-18:00[12) ) 7:10-18:00[12) 7:10-18:00[12)
8:30-19:20[13) 8:30-1220[13) 8:30-19:20[13) 8:30-1220(13] 8:30-19:20113) 8:30 20(13)
4 %20 0:10[14) é
20:10- 21:00[15) 20:10 20:10-21:00[15) 20:10- 21:00 [15]
Al A All All A Al

Fig.5. Soft Constraints Interface Lecture Timeslots

The design of the lecture class with the identification of 15 slots that will be prepared as a lecture schedule
2. Result of Generate Use of Classrooms Against Time Form Design
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Fig.6.Interface Results Generate (Generation) Use of Classroom Time (Timeslot)
The Form Design of Generate Result (Generation) Use of Classroom Against Time (Timeslot)

C. Analysis and Discussion

Analysis Constraints
The existing schedule of jadwalperkuliahan or existing lectures was conducted by the survey and analyzed the
schedule of the lectures

JADWAL PERKULIAHAN

STMIK RAHARJA
PROGRAM STUDI :
TAHUN AJARAN : GANJIL 2017-2018

L Jenis | Status
K5 Ruang | Hari ‘Wakiu Shit |Kelas| Kelas

g

Kode Kelas| Mama Mata Kuliah

W | |~ O [h [ s [k [

JAKARTA, 2007

Fig.7. Schedule Courses
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1. Analysis of Study Card Fixed
The desirability of the pulldown menu on the registered number of student, NomorIndukMahasiswa

(NIM) and Name entry is together with the level of study, majors, concentration, shift, credit (SKS), day,
space, and time. It is done to fill the data as usual.

2. Analysis of Schedule
Completion of lecture scheduling system began with entering SKS data, Space, payment (SPP), KRS
arrangement, and lecture scheduling: classroom (space), schedule courses, and class code. Then, it was
strongly agreeing that this indicated good class: class code, course, sks, space, day, shift, class type, class
status, class quota.

Some notes given by the head of department were:

e High queue alterations occurred high queue. It built up at the time of user built up resulted a high loading,
hangs and even system crashes

e  Generate treatment that had been implemented should not be done to add cancel process

e The current scheduling of 15 slots changed into 17 slots

In the implementation of scheduling system there were several implementation of the work, among others:

1. Login to SIS +
Regarding to run the online lecture system, STMIK Raharja used iLearning Services+ in system that
could process the academic system in the scope of lectures for students in scheduling, lecturing and lecturing
courses.

STUDENTS iLEARNING SERVICES® <A R

Waitviiryd gamly boak marti Limad Winks

ZRl K

EUNGGUUAN]
KAMEUS RAHA

RUA
"

vapat [ vistor car

ol ARHT i V0 Tod ki
skl - Engah Mirmals Dew

Fig.8.Login SIS+

2. Create Tiket OJRS+
Create ticket is a facility used to create OJRS + ticket by logging in using email which is registered on via
gmailRinfo, which is an email identification of employee and lecturer of Perguruan Tinggi Raharja, Raharja
college.

Fig.9.Create Ticket OJRS+
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3. Make of Code Tiket OJRS+
Conduct an existing ticket booking on OJRS + which can be used to cancel or/and add (bataltambah)

OJRS +

Tiket Pemesanan OJRS+

This is your ticket

Ticket Code

2VNG6AO

Created by - Dwi Maya Suhainingsih
Created on - 2015-11-27 14:50:44

Keterangan :

Tambah OJRS~

QRCODE disamping dan Kode Tiket diatas dapat digunakan untuk melakukan Batal

Masa berlaku Tiket tersebut adalah @) (satu) x transaksi pada Tanggal
i 27-11-201F Tam @ 20:00:00 WIB - 22:00:00 WIB setelah masa berlakn habis maka

tiket tidak dapat di gunakan kembali

*Jika mengalamu kendala. silahkan menghubungi iDubHelp!

4. Keyword OJRS+

Tiket OJRS+

Fig.10.Order Ticket OJRS+

Keyword OJRS + Login using Single Sign On (SSO) identified through gmailRinfo, which is the email
identification of employees and lecturers’ Raharja college.

A Biodata M Jurusar
@ Jejaring Sosial

NIM

NIPR

Nama Lengkap
Nama Panggilan
Tempat, Tgl Lahir
No. KTP

Negara

Jenis Kelamin
Agama

Status Perkawinan

Telp Ruman

5. Cancel Add Form

Search
OJRS»
san —
4 Pri
FAQ : Batal Tambah OJRS+
—

Dwi Maya Suhainingsih

Kota

Maya Tinggal

Tangerang. 12-05-1994 Provinsi
Tinggal

Kode Pos

Indonesia W
inggal
Perempuan
bkl Jenis
Tinggal
Istam 993
Belum Menikah r_“:‘rr"]'
Surat
Fig.11.Keyword OJRS+

IM BUKIT GADING BALARAJA

« HS NO.22 RT 13/04 KEC
BALARA KEL. CANGKUDU KAB
TANGERANG

Kabupaten Tangerang

Banten

Perum Bukit Gading Balaraja Blok H5

No.22 Rt 13/04 Kec. Balara Kel
Cangkudu Kab_ Tangerang

Cancel Add Form is a facility used by the students after the study program conducted the scheduling of
lectures whose data is used to make the invalid added the lecture data which is to be taken.
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YIS

STMIK RAHARJA DAN AMIK RAHARIJA INFORMATIKA
Kampus Modern : JI. Jendral Sudirman No. 40 Babakan Clkokol-Tangerang 15117 Telp. 5529692
Kampus Omaone : ). Gatot Submota Km. 2 Harmoni Mas A7-8 dan A18-19 Omone Tangerang 15114
Telp. 5537809 Fax. 5532019

FORM BATAL TAMBAH
Semester Ganjil TA 2015/2016

Nomor Induk Mahasswa H 1212472769 Jurusan Sistemn Informas
Nama Mahasiswa : | Dwl Maya Suhainingsih Konsentrasi Business Intelligence
Jenjang Stud :  Sajana shift Slang

(=)

Kelas Ruang Waktu
No MataKuliah SKS  Han Status
Teon  Praktek Teon  Praktek Teor Praktek Edit Delete
1 Programming PL301B - 3 Selasa M-206 - 13:00 - 14:40 - OK £ x
2 Pancasila dan Kewarganegaraan ULL01A - 3  Rabu M-202 = 11:20 - 13:00 - OK £ x
3 Data Warehouse DLa01B . 3 Rabu M-207 - 13:00 - 14:40 - 0K Y4 >
4 Sistem Informasi Akuntansi AL401B - 3  Kamis M-207 - 08:00 - 09:40 - oK £ x
5 Object Oriented Analysis Dan Design 5L401B 3  Jumat M-203 13:00 - 14:40 0K L x
6 Sistem Penunjang Keputusan SL131A 3 Jumat M-207 14:40 - 16:20 oK y x>
Jumiah SKS 18
Fig.12.Cancel Add Form

6. Added Course Form
The Added Course Form is an added course for each student who will add a course that will run for one

semester.
KARTUSTUDI TETAP
Semester Ganjil TA 2015/2016
Nomor Induk Mahasisva 1212472768 irisan Seatem Informiasl
Nama Mahasswa Dl Maya Suhainingsit Konsentrasl Business Intalligence
Saana Shift Sang
Sucomes Nachwial Talahy Ditanbahicr
+ Jadwal IPK 358
Kelas Ruang Waldu
No MataKuliah SKS  Han Status
Teorl  Praktek Teon  Praktek Teor Praktik Edt Delste
Ii Business Inteligence QLI00A ] Senin - M-306 08:00 - 05:4 K I" x
2 Programming PL301B = 3 Selasa M-206 = 13:00 - 14:4( - oK 2 x
3 Pancasila dan Kewarganegaraan UL1014a - 3 Rabu M-202 = 11:20 - 13:00 . OK ¥4 x
4 Sistem Informasi Akuntansi AL401B 3 Kamis M-207 . 08:00 - 09:40 . oK £ x
5  Object Onented Analysis Dan Design SL401E } Jumat M-203 09:40 - 11:2¢ oK f =
6 Komunikas Data TL201E 3 Jumat M-202 13:00 - 14:4( oK £ x
7 Sitem Penunjang Keputusan SL131A 3  Jumat M-207 14:40 - 16:2 K 4 x

Jumiah SKS @

Fig.13.Permanent Study Form

7. KST Form
The Fixed Study Card Form (KST) is a fixed study card which still allows to make the Add Cancel
Form. This section is a preparation form to get to KSTF

DOI: 10.21817/ijet/2018/v10i6/181006038 Vol 10 No 6 Dec 2018-Jan 2019 1677



ISSN (Print) :2319-8613
ISSN (Online) : 0975-4024 Hani DewiAriestanti et al. / International Journal of Engineering and Technology (IJET)

KARTU STUDI TETAP

Semester Ganjil TA 2015/2016

Momar induk Mahamawa 1212472769 Junsan Sistern Informasl
Nama Manasswg: Dwil Maya Suhaningsh Konsntas ¢ [Busness Intelligence
Jerjang Soudi Sarara Shift Sang

Sucoess Ldwal Telah Ditambahicn 5

Kedas Ruang Waktu
HNo Matakulah S5KS  Han Status
Teail  Praktek Teorl  Praktek Tean Praktek Edit Delete
II Business Intelbpence QLI0DA 3 Senin M-306 08:00 - 09:40 oK 1t x
2 Programming PL301B - 3 Selasa M-206 = 13:00 - 14:40 - oK g X
3 Pancasila dan Kewarganegaraan UL101A . 3 Rabu M-202 “ 11:20 - 13:00 - oKk 2 x
4 Setemn Informasi Akuntansi AL401B - 3 Kamis M-207 - 08:00 - 09:40 oK 2 x
5 Object Oriented Analysis Dan Design ~ SL401E 3 Jumat M-203 09:40 - 11:20 oK £ K
6  Komunikas Data TL20IE 1 Jomat M-202 - 13:00 - 14:40 K £ X
7 Swstem Penunjang Keputusan SL131A 3 Jumat M-207 14:40 - 16:20 oK 2 x
Jumish SKS

Fig.14.Form KST

8. KSTF Form
The Final Study Card Form (KSTF) is a final fixed study card that has not been subjected to a change of
the course that will be executed for one semester.

KARTU STUDE TETAP
Semester Ganjil TA 2015/2016

Nomar Induk Mahasisaa 111472769 Jurusan t  Sigem Informasi

Marma Mabusimva Dt Mava Subainingsh Konsentras ¢ Busines Intefligence

Jenjang Studi Sarjana Shift ¢ Sang

| Suconss K57 telah dlirimian pada sl anda dwimaya@raharia.info I -

o kel o Ruang Waktu o
Teori  Prakiek Teori  Praktek Teori Praktek
1 Busness Inteligence QLIOOA . 3 Senin  M-306 - 08:00 - 09:40 - OK
2 Programming PLIOIB 3 Selasa M-206 . 13:00 - 14:40 . 0K
3 Pancasia dan Kewarganegaraan ULIDIA - 3  Rabu M-202 11:20 - 13:00 - OK
4 Sitem Informas Akuntanst AL4D1IB . 3 Kamis M-207 - 08:00 - 09:40 - Ok
5 Object Oniented Analysss Dan Design SL401E . 3 lumat M-203 09:40 - 11:20 . 0K
6 Komunikas Data TL201E . 3 Jumat M-202 13:00 - 14:40 ‘ OK
7 Sistem Penunjang Keputusan SL131A - 3 Jumat M-207 . 14:40 - 18:20 - 0K
Jumiah SKS 1

Fig.15.Form KSTF
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III. CONCLUSION

Based on the survey in the scheduling system and the card form study plan both students and study programs
identified several problems, among others:

a) High queue; queue high, queue build up occurred during user build up resulting in high loading resulting in
hangs and even system crashes.

b) Generate treatment that had been implemented should not be done added cancel process.

¢) The current scheduling of 15 slots changedinto 17 slots

Generating scheduling system with Auto Generate Time Table method with Array can improve the accuracy in
performing scheduling system in accordance with the planning table by the scheduling section. The scheduling
results are performed using the standard constraints STMIK Raharja, while others can be implemented in other
campus-tailored needs. The result of scheduling system implementation is done on the Online Jadwal Rencana
Studi (OJRS) system. It is benefit to facilitate the academic administration in preparing the lecture plan at the
beginning of the semester. Besides the student can do the lecture plan by filling the form of KartuRencanaStudi
(KST) and Kartu Studi Tetap Final (KSTF).
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