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ABSTRAK

Nama . NATHAN RAMADHAN!I
NIM 41521010002
Program Studi . Teknik Informatika

Rancang Bangun Perangkat Lunak ChatBot
Berbasis LLM Meta Lama 3.1 : Studi Kasus
Layanan UMB CAN

Dosen Pembimbing : Anis Cherid, SE, MTI

Judul Proposal
Penelitian

Penerapan kecerdasan buatan (Al) semakin krusial dalam mendukung otomatisasi
layanan di berbagai sektor, termasuk pendidikan tinggi. Universitas Mercu Buana
(UMB), melalui unit kerja UMB CAN (Career, Alumni, and Network), berupaya
memberikan layanan terbaik kepada mahasiswa dan alumni, khususnya dalam
pengembangan karir dan relasi alumni. Banyaknya program yang dijalankan,
seperti Tracer Study, Tracer Games, Alumni Talks, dan Campus Hiring,
menimbulkan tantangan dalam menyediakan respons yang cepat dan akurat
terhadap pertanyaan pengguna. Penelitian ini bertujuan mengeksplorasi
pemanfaatan teknologi Large Language Model (LLM) Meta LLaMA 3.1 dalam
pengembangan chatbot sebagai solusi peningkatan layanan UMB CAN. Sumber
data chatbot diperoleh dari dokumen internal, seperti panduan layanan, artikel
kegiatan, dan Frequently Asked Questions (FAQ). Data tersebut diproses
menggunakan teknik chunking dengan Recursive Character Text Splitter (chunk
size 500, chunk overlap 20), lalu direpresentasikan dalam bentuk vektor melalui
proses embedding menggunakan model nomic-embed-text. Proses pencarian
konteks dilakukan melalui vector similarity search menggunakan Pinecone, dan
hasilnya digunakan dalam skema Retrieval-Augmented Generation (RAG) untuk
menghasilkan jawaban. Implementasi chatbot dikembangkan secara modular
menggunakan platform Flowise, yang mendukung pendekatan low-code.
Penggunaan LLM secara lokal melalui Ollama terbukti efisien tanpa bergantung
pada API eksternal. Hasil penelitian menunjukkan bahwa sistem chatbot mampu
memberikan jawaban yang relevan dan kontekstual terhadap pertanyaan pengguna.
Dari total 15 pertanyaan yang diuji, chatbot menunjukkan response accuracy
sebesar 93,3%, serta Exact Match Rate (EMR) sebesar 90%, yang berarti sebagian
besar respons identik atau sangat mendekati jawaban yang diharapkan. Evaluasi
performa juga menunjukkan waktu respon yang sangat cepat, dengan median
response time (p50) sebesar 30 ms, p90 sebesar 50 ms, dan rata-rata waktu respon
aktual £100 ms dari sisi pengguna. Sistem ini juga berpotensi mengurangi beban
kerja staf serta meningkatkan efisiensi layanan. Namun, tantangan masih
ditemukan, seperti kebutuhan perangkat keras yang tinggi dan ketergantungan pada
struktur data sumber yang terorganisasi dengan baik.

Kata kunci: Model Bahasa Besar, Meta LLaMA 3.1, Chatbot, UMB CAN,
Retrieval-Augmented Generation, Pinecone
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ABSTRACT

Nama . NATHAN RAMADHANI
NIM 41521010002
Program Studi . Teknik Informatika
Rancang Bangun Perangkat Lunak ChatBot
Judul Proposal Penelitian ~ : Berbasis LLM Meta Lama 3.1 : Studi Kasus
Layanan UMB CAN
Dosen Pembimbing . Anis Cherid, SE, MTI

The implementation of Artificial Intelligence (Al) is becoming increasingly crucial
in supporting service automation across various sectors, including higher
education. Universitas Mercu Buana (UMB), through its UMB CAN unit (Career,
Alumni, and Network), strives to provide the best services to students and alumni,
particularly in career development and alumni engagement. Numerous programs
such as Tracer Study, Tracer Games, Alumni Talks, and Campus Hiring present
challenges in delivering quick and accurate responses to user inquiries. This study
aims to explore the use of the Large Language Model (LLM) Meta LLaMA 3.1 in
developing a chatbot as a solution to enhance UMB CAN services. The chatbot's
data sources were derived from internal documents, including service guides, event
articles, and Frequently Asked Questions (FAQ). These documents were processed
using chunking techniques with the Recursive Character Text Splitter (chunk size
500, chunk overlap 20), then converted into vector form via embedding using the
nomic-embed-text model. Context retrieval was carried out using vector similarity
search through Pinecone, and the results were used within a Retrieval-Augmented
Generation (RAG) framework to generate responses. The chatbot was developed
modularly using the Flowise platform, supporting a low-code approach. The LLM
was deployed locally through Ollama, making the system efficient without relying
on external APIs. The findings show that the chatbot system is capable of providing
relevant and contextual responses to user queries. Out of 15 tested questions, the
chatbot achieved a response accuracy of 93.3% and an Exact Match Rate (EMR)
of 90%, indicating that most responses were either identical or very close to the
expected answers. Performance evaluation also showed fast response times, with a
median response time (p50) of 30 ms, p90 of 50 ms, and an average actual
response time of approximately £100 ms from the user side. This system has the
potential to reduce staff workload and improve service efficiency, although
challenges remain, such as high hardware requirements and dependency on well-
structured source data.

Kata kunci: Large Language Model, Meta LLaMA 3.1, Chatbot, UMB CAN,
Retrieval-Augmented Generation, Pinecone

vii

https://lib.mercubuana.ac.id



DAFTAR ISI

HALAMAN JUDUL ..ottt sttt i
HALAMAN PERNYATAAN KARYA SENDIRI .....ccccoviiviiiiieiee e ii
HALAMAN PENGESAHAN........ccoiiiees e i
KATA PENGANTAR . ..ottt bbbt iv
HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI TUGAS AKHIR
UNTUK KEPENTINGAN AKADEMIS ..o %
ABSTRAK L.ttt bbbt e s vi
ABSTRACT .ottt bbbttt bbb enes vii
DAFTAR ISL ettt viii
DAFTAR TABEL ...ttt X
DAFTAR GAMBAR ..ottt sttt sre e na e Xi
DAFTAR LAMPIRAN ..ottt et Xii
BAB | PENDAHULUAN ...ttt 1
11 Latar BelaKang ..........cooiiiiiiiiicee s 1
1.2 Perumusan Masalah ............ccooieiiieiieee e 3
1.3 Tujuan Penellitian ... 3
1.4 Manfaat PENEILIAN .....ccevviiiiiceceee e 4
1.5  Batasan Masalah ..o 4
BAB Il TINJAUAN PUSTAKA ..ot 6
2.1 TEOM ULABIMA ...ttt 6
0 0 O = U1 o T | SRS 6
2.1.2.Chatbot LOKal ........cooiiieiiee e 7
2.1.3. FIOWISE ..ottt ne e 7
2.1.4.Large Language Model (LLM) ......coociiiiiiiniiieeee e, 8
2.1.5.Meta LIama 3.1, ..o 8
2.1.6. Kekuatan dan Kelemahan Chatbot Lokal.............ccccoeiviiiiiiiiinieiieee, 9
2.2 Teori PENAUKUNG ......ccviiie e 10
2.2.1.Embedding dengan Nomic-Embed-TeXt ........cccccovevveiiieiiieciiecciec e 11
2.2.2.Vector Store dengan PINBCONE...........coieiiriiieieie e 11
2.2.3.Retrieval-Augmented Generation (RAG).......ccccovereniieneninesieeens 12
2.3 Penelitian Terdaulu ...........ccooviieiieii e 12
2.4 Analisis Komparatif Jurnal Baseling ..., 31
viii

https://lib.mercubuana.ac.id



2.5 GaP PeNelItian ........coveiiiieceee e 33

BAB 111 METODE PENELITIAN ..c.ooiii et 34
3.1  Pendekatan Penelitian ...........cccoovveiiieiiiiieie e 34
3.2 Desain Penelitian ..........cccoeiiiiiiiie s 35
3.3 SUBJEK Penelitian ......ccoooveiiiiiiiiiieeeee 42
3.4 INStrumen PeNEIIIAN .......cveiieiiee e 42
3.5  Teknik Pengumpulan Data.........ccccceoveieriiiniiiiiceeeeeee e 43
3.6 AISITEKIUN SISTEM ..ooiiiiiciiccece e 44
3.7 Alur Kerja Retrieval-Augmented Generation (RAG) .......ccccccvevvevieireenenn, 46
BAB IV PEMBAHASAN ..ottt 48
4.1 Hasil Identifikasi Kebutuhan Informasi...........ccccceeveiieiieiiciicce e, 48
4.1.1 Hasil Observasi Proses BiSNIS ........cccuvviierierieiiienienieseeseeseeeeeseeneens 48
4.1.2 Hasil Analisis Website UMB CAN.........cccooeiiiieiiene e 48
4.1.3 Hasil AnalisisS TeMALiK ..........cccoviieriieiiiie e 49
4.2  Perancangan dan Implementasi Chathot.............ccooeieiiiiiiiice, 50
4.3 Intgerasi Chatbot dengan Platform Telegram ...........ccccooeviviieiiciiiiecnnn, 56
4.3.1 Pseudocode Alur EKSEKUST SIStEM ........cccoevveiiiieiieie e, 56
T (0 o [ [ 1 (=T [ ] USSP PR 58
4.4 Keakuratan JAWaDAN ..........ccccoieiieiieie et 59
45  Uji Coba dan Evaluasi SISTEM.........cccooeiiiiniiinieieee e 59
4.5.1.Uji Coba BIaCkDOX ........cccooiiiiiiiiii 59
4.5.2.Uji Coba Pertanyaan Dummy MahaSiSWa...........cccecvererenenencneeeenenn, 63
4.5.3.Uji Coba Pertanyaan tidak Relevan...........c.ccoooveiiiinininnccee, 65
4.5.4.Uji Coba Konfigurasi ChunK............ccccceoviiiiiiiiiiese e, 67
4.5.5.EValuasi SISTEIM .......ccoiiiiiie i 70
BAB V KESIMPULAN DAN SARAN ..ottt 72
5.1 KESIMPUIAN c..eeiiiiicce e 72
5.2 ST 11 o [ SRR RPRTRR 72
DAFTAR PUSTAKA ..ottt 74
LAMPIRAN . ...ttt sttt e sbesbesbeareaneeneeneas 79
IX

https://lib.mercubuana.ac.id



Tabel 2.
Tabel 2.
Tabel 3.
Tabel 3.
Tabel 3.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1 Tabel Penelitian Terdahulu...........cccooeriiiiiiiiiniieee e 12
2 Penelitian Baseline.........cooveviiiiiiiiicecee e 32
1 Dataset 36
2 Spesifikasi Perangkat yang Digunakan.............cccceveveneninencnenenn. 42
3 Tools dan Software yang Digunakan ............cccccceveereiieseenesieeseeinens 42
1 Hasil Analisis Halaman Webiste UMBCAN 48
2 Hasil Analisis TemMatiK...........covviiriniiieiene s 49
3 Perhitungan Chunking .........c.ccooviiiiiie s 51
4 BlaCKbOX TESHING ...vveveiieiieciecc e 60
5 Tabel Validasi Jawaban dengan Pertanyaan Dummy............c.cc.ceeuenee. 63
6 Uji Coba Pertanyaan Tidak Relevan............cccoocevveieiieie e, 66
7 Tabel Metrik Kuantitatif.............ccooveenieeniiece e 70
X

https://lib.mercubuana.ac.id



Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 3.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.
Gambar 4.

DAFTAR GAMBAR

1 Tahapan Metode Prototype ........ccccceoeieienininieieieeese e 34
2 Alur Desain Penelitian .........ccooeveiiieniniiinnee e 35
3 Hasil Pengujian Chathot............cccooiiiiiiiiiiece 41
4 Flow ArSItEKEUT SISTEM L...oviiiiiiiiieiee s 44
5 AIUN ProSeS RAG ...oooiiiiiiceceeie et 46
6 Uji Coba Konfigurasi ChunK ...........ccccccvvieiiiie i 68
1 Alur Chat pada FIOWISE..........ccooiiiiieieieiesceeee e 50
2 HaSIHl ChUNK ..o 52
3 Fitur Retrieval Playground.............cccoooiiiininiiiieiee e 53
4 Hasil Vector Store PINECONE ......cccvviveieriiiisenieeee e 54
5 Pseudocode Alur EKseKusi SIStEM........ccovvveieiiniiveieseseee e 57
6 PSeudocode INtEGraSi.........cccciveiueiiieieerie e 58
7 Tampilan Antarmuka Chatbot............c.cooiiiiiii e 59

Xi

https://lib.mercubuana.ac.id



DAFTAR LAMPIRAN

Lampiran 1 Kartu ASISTENST ......cc.oiiiiiiiiiieieieee s 79
Lampiran 2 CUurriculum ViIta€ ........ccoveiiiieiiee e 80
Lampiran 3 Sertifikat KOMPEIENSI .........ccoiiiiiiiiiieicce s 81
Lampiran 4 Surat 1zin Riset Perusahnaan............cccocoovvieiieieiiic s 82
Lampiran 5 Hasil Cek Trunitin ... 83
Lampiran 6 Form Revisi DOSEN PENQUJi.....c.ccvivveiierieiieceeie e 84
Lampiran 7 Surat Pernyataan HAKI ..o 86
Lampiran 8 Kode Python LengKap .........ccooveieiieie i 88
Lampiran 9 Lembar PersetUjuan ...........cocooieiiieiieneniesie e 89
Xii

https://lib.mercubuana.ac.id





