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KLASIFIKASI LAPORAN DARURAT PADA SISTEM DORMITORY
BERBASIS WEBSITE MENGGUNAKAN ALGORITMA NAIVE BAYES
DAN CHATBOT NLP

KHAIRUNNISA RAMADHAN
ABSTRAK

Pengelolaan asrama di lingkungan universitas memiliki peran penting dalam
mendukung kenyamanan, keamanan, dan efektivitas aktivitas mahasiswa. Namun,
sistem manajemen asrama yang masih bersifat manual sering menghadapi berbagai
permasalahan, seperti keterlambatan administrasi, kurang efektifnya komunikasi,
serta lambannya penanganan kondisi darurat. Penelitian ini bertujuan untuk
merancang dan mengimplementasikan Sistem Dormitory Berbasis Website yang
terintegrasi dengan Chatbot berbasis Natural Language Processing (NLP) dan
Emergency Alert System (EAS) menggunakan Algoritma Naive Bayes. Chatbot
NLP digunakan untuk memberikan layanan informasi otomatis kepada penghuni
asrama selama 24 jam, sementara Emergency Alert System berfungsi untuk
menerima dan mengklasifikasikan laporan darurat secara cepat dan tepat.
Algoritma Naive Bayes diterapkan untuk mengklasifikasikan jenis kondisi darurat,
seperti kebakaran, medis, dan keamanan, berdasarkan input teks laporan. Studi
kasus penelitian ini dilakukan di Universitas Mercu Buana. Hasil dari penelitian ini
diharapkan dapat meningkatkan efisiensi manajemen asrama, mempercepat
komunikasi internal, serta mendukung pengambilan keputusan yang lebih cepat dan

akurat dalam penanganan keadaan darurat.

Kata kunci: Sistem Dormitory, Manajemen Asrama, Chatbot NLP, Emergency
Alert System, Naive Bayes, Klasifikasi Teks.
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CLASSIFICATION OF EMERGENCY REPORTS IN A WEBSITE-BASED
DORMITORY SYSTEM USING THE NAIVE BAYES ALGORITHM AND AN
NLP CHATBOT

KHAIRUNNISA RAMADHAN
ABSTRACT

Dormitory management in a university environment plays a crucial role in
supporting student comfort, safety, and operational efficiency. However,
traditional dormitory management systems often face several challenges, including
administrative delays, ineffective communication, and slow responses to emergency
situations. This study aims to design and implement a web-based Dormitory
Management System integrated with a Natural Language Processing (NLP)-based
chatbot and an Emergency Alert System (EAS) utilizing the Naive Bayes algorithm.
The NLP chatbot is designed to provide automated information services to
dormitory residents on a 24/7 basis, while the Emergency Alert System is
responsible for receiving and classifying emergency reports quickly and accurately.
The Naive Bayes algorithm is applied to classify emergency types, such as fire,
medical, and security incidents, based on textual input from reports. This research
is conducted as a case study at Universitas Mercu Buana. The results of this study
are expected to improve dormitory management efficiency, enhance internal
communication, and support faster and more accurate decision-making in

emergency handling.

Keywords: Sistem Dormitory, Asrama Management, Chatbot with NLP, Emergency
Alert System, Naive Bayes, Text Classification.

viii

https://lib.mercubuana.ac.id



DAFTAR ISI

HALAMAN SAMPUL. ...t e 0
HALAMAN JUDUL ..ottt [
HALAMAN PERNYATAAN KARYA SENDIRI ..ot ii
HALAMAN SURAT KETERANGAN HASIL UJI TURNITIN ......cooveiviieinnnn i
HALAMAN PENGESAHAN .....ootiieeiee ettt iv
KATA PENGANTAR .ottt sttt sneena s %
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR DI
REPOSITORI UMB ...ttt Vi
ABSTRAK ...ttt re e eres vii
F N S I 2 ¥ N O SRS viii
DAFTAR ISI.. ottt bbbt IX
DAFTAR TABEL ..ot Xi
DAFTAR GAMBAR ..ottt ettt Xii
DAFTAR LAMPIRAN ......ooititiiiieeeie ettt sttt Xiii
BAB | PENDAHULUAN . ..ottt 1
1.1 Latar Belakang .......coocooiiiiiiiiieieeese s 1
1.2 Perumusan Masalah ... 3
1.3 Tujuan PeNelItian .......ccuveiiieiie et 3
1.4 Manfaat PENelitian ...........ccoiiiiiie e 4
1.5 Batasan Masalah ..o 5
BAB Il TINJAUAN PUSTAKA .ottt 6
2.1 Penelitian TerdahulU ............cooveiviiiiiieiece e 6
2.2 Teori PENAUKUNG ......coveie et 21
2.2.1 Sistem Informasi Berbasis WebSIte............ccoovvviineninciiicee 21
2.2.2 Natural Language Processing (NLP)........ccccoovviveiieiciieseee e 21
2.2.3 Chathot ... 22
2.2.4 Emergency Alert System (EAS)......ccooiiiiiiiiieiie e 22
2.2.5 Algoritma NaiVe BAYES .......cccieriiiiriiiiiisesie et 22
2.2.6 TF-IDF (Term Frequency-Inverse Document Frequency)...........ccc...... 23
2.2.7 TEXt PreprOCeSSING ....cceeeeieieieieenteste sttt sttt 24
BAB Il METODE PENELITIAN ....ooiiiee et 27
3.1 JeNiS PENEITIAN. ...c.iiiiieieie e 27
IX

https://lib.mercubuana.ac.id



3.2 Tahapan Penelitian ... 28

BAB IV PEMBAHASAN. ..ottt 32
4.1  Analisis Kebutuhan SIStEM .........ccooiiiiiiiiiiii e 32
4.1.1 DeSKIIPST SISTEM ...ttt 32
4.1.2 1dentifiKasi USEN ......cccueiieiieieeie e 36
4.1.3 Unified Modelling Language (UML) ........ccccooiiiieiineneninenceeeeee, 38
4.1.4 Entity Relationship Diagram (ERD) .......cccccvevivieiiieiice e, 43

4.2 IMplementasi SISTEM ........c.ooiiiiee e 45
4.2.1 Implementasi Antarmuka Dashboard dan Fitur Mahasiswa ................. 45
4.2.2 Implementasi Antarmuka Dashboard Administrator dan Pengelolaan

ST 151 (=] 1 TSRS 48

4.3 Implementasi Modul Emergency Alert System (Naive Bayes)................. 50
4.3.1 Pembangunan Dataset SIMUIAST ..........ccooeiiiiiieieieience e 51
4.3.2 PreproCessing TeKS......ouiiiiiieieieese st 52
4.3.3 Ekstraksi Fitur TF-IDF dan Pelatihan Model.............cccccovvvevviininennnne, 56
4.3.4 Hasil Evaluasi Model Naive Bayes.........c.ccccoveviieiieereiieneese e, 58
4.3.5 Integrasi Model ke Sistem WEeD ........cccccvviiiiiie i 63
4.3.6 Tampilan Fitur Emergency pada SIStem ...........cccccvveveiiieiieveccicceenen, 66

4.4 Implementasi Modul Chathot NLP ..o 72
4.4.1 Arsitektur dan Pendekatan Chathot.............ccoocevieiiiiiiinicccce, 72
4.4.2 Alur Kerja Chathot ..........ccceviiiiieiecc e 74
4.4.3 Tampilan Fitur Chatbot pada SiStem.........c.cooviiiiiiiiceeee, 76

45  Pengujian BIaCk BOX.......ccoiieiiiiiiiieie e 79
4.5.1 Pengujian Modul Emergency Alert System .........cccccccevvevievecicceenenn, 80
4.5.2 Pengujian Modul Chathot NLP ........ccccceeviiiiiiiieceee e 82
BAB V KESIMPULAN DAN SARAN ..ottt 85
5.1 KESTMPUIAN ... e 85
5.2 ST 11 o TSP URRPRTRR 86
DAFTAR PUSTAKA ...ttt 88
LAMPIRAN ...ttt sttt re e et e e testesneareaneeneeneas 92
X

https://lib.mercubuana.ac.id



Tabel 2.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Penelitian Terkait........ccooeiieriiesie e 6
1 Sampel Hasil Proses Terjemahan ...........cccooeveiieiivenesieseese e 53
2 Sampel Hasil Case Folding & Cleaning ...........ccoocvvvvnveiiinieenecne 54
3 Sampel Kamus Normalisasi Kata Tidak BaKu ..........c.cccccvvvvevveriennnnne. 54
4 Sampel Hasil Stopword Removal ...........ccoccviiiiiiininiiencceeneens 55
5 Sampel Perbandingan Teks Laporan Asli dan Teks Final................... 56
6 Pembagian Data Training dan TeStiNg........c.ccovvvererieneeienie e 57
7 Hasil Ekstraksi FItur TF-IDF .........cccooiiiiieieeeee s 57
8 Laporan Klasifikasi Model Naive Bayes..........cccoceoveveeieninieeniennnn 58
9 Hasil Pengujian Model dengan Kalimat Baru di Luar Dataset............ 60
10 Kode Implementasi Server FIasK...........cccooeiiiriiiiniiienienene e 65
11 Hasil Pengujian Black Box Modul Emergency Alert System............ 80
12 Hasil Pengujian Black Box Modul Chatbot NLP...........c.ccccceviernnee. 82

Xi

https://lib.mercubuana.ac.id



Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

1 Flowchart Smart Dormitory SyStem .........cccceecvevvieienenene e 32
2 Flowchart Fitur EMErgenCy.......cccocveveeieieeie e 35
3 Flowchart Fitur Chathot NLP .......cccoovevviieiieece e 36
4 Use Case Diagram Fitur Emergency Alert Alarm .........c..cccoveveee. 39
5 Use Case Diagram Fitur Chatbot NLP............cccccevviiiiieniceiee, 39
6 Activity Diagram Fitur EMErgency........ccccevivevivevecieieese e 40
7 Activity Diagram Fitur Chathot NLP............ccccooviiiiiiiine 41
8 Sequence Diagram Fitur EMErgency .......cccccovevvvevecieieesecie s 42
9 Sequence Diagram Fitur Chathot ... 43
10 ERD fitur EMErgenCy ......ccccviveieerieiie e eieeseeste e see e sree e 44
11 Landing Page Smart DOrmitory .........c.ccocevvrirnnieiene e 45
12 Halaman LOgiN.......ccoiieiieiiiicceee e 46
13 Halaman REGISIEN .........coiiiiiiieee e 46
14 Halam Utama dan Fitur ... 47
15 Dashboard AdMIN .......c.cocveieiieiiee e 49
16 Halaman Admin EMErgenCY .......ccccecvveivereiieieeieseeseesie e sieennens 50
17 Confusion Matrix Hasil Evaluasi Model Naive Bayes .................. 62
18 Alur ENdpoint APi.....ccciioiieiie et 64
19 Halaman Fitur Input Laporan EMergency........ccoceoeeereneneriennenn. 66
20 Proses Analisis Teks Laporan oleh Sistem ...........cccccoeviveiineninnn, 67
21 Tampilan Output Hasil AnaliSis..........ccovviiriiiniieies e 68
22 Tampilan Pesan Otomatis saat Terhubung ke WhatsApp Admin.. 68
23 Format Notifikasi Laporan Darurat pada Telegram Bot Admin.... 69
24 Tampilan Halaman Utama Dormi Emergency Admin .................. 70
25 Tampilan Hasil Ekspor Dokumen Format Excel ...............ccocv...... 71
26 Tampilan Hasil Ekspor Dokumen Format PDF...........c..ccccoeevene.. 71
27 Antarmuka Chathot ... 77
28 Tampilan Uji Coba Chathot ...........c.ccccoviveviiriiece e 78
29 Uji Coba Chatbot Bahasa Indonesia & InggriS........ccccceveevvvevinenne. 79

xii

https://lib.mercubuana.ac.id



DAFTAR LAMPIRAN

Lampiran 1. Kartu ASISTENST ......ccveiverieiieieeiesiee e esie e e see e sin e ee e nnas 92
Lampiran 2 CUriculum VIt .........coveiiiiiiiiie et 93
Lampiran 3 Surat Pernyataan & Pengalihan HAKI ..........cccccovivivevi e, 94
Lampiran 4 Sertifikat BNSP ...t 96
Lampiran 5 Halaman PersetUjuan...........ccocveieiieirenesieese e e s 97

xiii

https://lib.mercubuana.ac.id





