DAFTAR ISI

LEMBAR PENGESAHAN i
LEMBAR PERSEMBAHAN ii
ABSTRAK iii
ABSTRACT iv
KATA PENGANTAR v
DAFTAR ISI vii
DAFTAR GAMBAR X
DAFTAR TABEL xi
BAB I PENDAHULUAN 1
1.1 Latar Belakang ..........coociiiiiiiiiiiiieiiceseeeeie ettt 1
1.2 Rumusan Masalah..........cocoeiiiiiiiiiiiniiiiiieeee e 3
1.3 Batasan Masalah ........ccocioioiiiiiiieii e 3
1.4 Tujuan Penelitian .........ccccceeiiiiiiieriiiiieiie ettt ettt see s re e esveereesseeseaesene e 5
1.5 Manfaat Penelitian ...........coooiiiiiiiiiieeeeee e 5
1.6 Kerangka Penelitian ........c..ccveiieiiiiiiiieciiee e eie et esieesee e esveereereeseeesene e 6
BAB II TINJAUAN PUSTAKA 7
2.1 Hasil Penelitian TerdahulU...........cccoviiiiiiiieieeee e 7

2. 1.1 StAte Of TRE AVl ..uucneviaerievieniieiiesiissee et esteesteesaesresvesseaseessaesseessees 7

2.1.2 ReSEAICH GAP ..eouviiiiiiiiesieei ittt 8

N D T T )l <10 o O SRS 9
2.2.1  Sistem ReKOmendasi ........ccciiieiiiiiiiieie et 9

2.2.2  Natural Language Processing (NLP) .......ccccoviveviiinciiieiiieeeceeeies 10

2.2.3  Retrieval-Augmented Generation (RAG).......ccccoeevveeievienienciiicieenieenieens 10

2.2.4 Large Language Models (LLM) .........cccceeveuiiiiiieeiiieeiie et eiee e 12

2.2.5  Semantic RetriEVal............cccouveiveuieiieiieeiesieeieeeieeeieesieesee e saesaeeaeens 12

2.2.6  Prompt Engineering dan Guardrails ..............ccccoeeveeeeeesierencreeneieennnenns 15

2.2.7  DOMAIN SKINCATE ...ttt saeesavesseenseens 16

2.2.8 Knowledge Base CONSIFUCLION ..........ccccceveeneeeeeieeiesieienieenee e sieeieens 16

2.2.9 Metodologi Pengembangan CRISP-DM ..........ccccoveeirvirnieniiiieeieeienne 17

2.2.10 Evaluasi Sistem Rekomendasi .........cccccereeieieniieieiienieieeeceiee e 18

2211 SHreamlil...coceeeuiiieiiiieteeeeee e 22

BAB III METODOLOGI 23
3.1 Pemahaman BiSNiS .......ccoeieiieiieieiieieie ettt 25

vil



3.1.1  Identifikasi Masalal ..........oouvviiiiiiiiiiiiiiiiiiiiieeeeeeeeeeeeeeeeeee e eeeeeeseaeeesaaeaees 25

3.1.2  Perancangan Solusi dan Tujuan SiStem...........cceceverevrerieerieereereesreneneens 26

3.1.3  Analisis Kebutuhan Sistem ..........cccoeceeiiiiiiniiniiiieeeeeeeeee 26

3.2 Pemahaman Data.........ccccooieiiiiiiiiiiieieeeeee e 26
3.2.1  Pengumpulan Data .........cccceevierieniieiieiieeeseesee e 26

3.3 Persiapan Data.........cccuiieiiiiiiiieciiecee et aa e e 27
3.3.1  Validasi Dataset.........cccoeoieiirieiiiieiesieee et 28

3.3.2 Data Cleaning, Normalisasi, dan Stemming............cccocceevceevveenieenceennnns. 28

3.3.3  Serialisasi Dokumen Produk ...........ccooooeiiiiiiiiiniieeeee 29

3.3.4  Chunking Jurnal Dermatologi..........cccceevuiereiniiniiniieieeeeeeee e 30

3.4 Pemodelan Sistem RAG.......ccooiiiiiiiieeeieee e 30
3.4.1 Pembangunan Indeks Vektor FAISS..........ccccoovvviiiiiiiienieeeeeeeeee 31

3.4.2  MekaniSme GUAFrdrails ...........occcoecoiecieieeseeniiiiieeee et 31

3.4.3 Deteksi Konteks Pengguna............cccoecveeiieiieniiniiiieeiecieeeesee e 32

3.4.4 Embedding dan Semantic Retrieval..............ccccouvvveeeieeieenieinianieeennnn, 32

3.4.5 Filtering dan Re-Ranking...........cccceeevieviiinieniieniieie e 33

3.4.6 Top-K Context dan Context Builder..........ccccceveniniininiininniininees 33

3.4.7 Perancangan Prompt dan Generasi Respons LLM..............ccccceveevvennnnne. 33

3.4.8 Seleksi Model Large Language Model ..........cccccoceveieniniinininnencnennnns 34

3.4.9 Validasi Output dan Fallback Response.........cccccocevceeviniininennencneeniens 35

3.5 EVAIUAST ..ot ettt ettt ae et 35
3.5.1  Skenario Pengujian.......ccccccceiviieieeciiiiieiieeesee e ere e eee 36

3.5.2  Evaluasi Kuantitatif Retrieval .............ccocienimniiniiiiieeeeeeceeeeee 38

3.5.3 Evaluasi Ahli (Expert JUdGEment) ..........ccceevueevveevveevreesreeseeseesvesnenens 38

3.5.4 Evaluasi Kualitatif (User StUdy) ........coveeeeveeniiiiiiieieeeeeeeeee e 39

3.5.5 Teknik Analisis Data Evaluasi .........cccoeoeriiieieninieeeeeceee e 41

R I I {31 1S ¢ 0 T2 1 RSP PRRTPR 41
3.6.1 Implementasi Aplikasi Web Streamlit ...........ccccovereienininiininnenineee 41
BAB IV HASIL DAN PEMBAHASAN 44
4.1 Hasil Pemahaman BiSnis..........ccccciiieiiiiiiieiiieeeeee e 44
4.1.1 Hasil Identifikasi Masalah............ccoccoririiniriieiiieeeeee e 44

4.1.2 Kesesuaian Solusi RAG dengan Permasalahan..............ccccccevviiveeinanenn, 45

4.2 Hasil Pemahaman Data ..........c.ccooeiiiiieniiieniiieeecteeeeeeeete e 46
4.2.1 Hasil Pengumpulan Data Produk .............cccoeveviiiiiiininiiieneciecieee 46

4.2.2  Analisis EKSplorasi Dataset.........c..cccvevvieriieiieireeieereenieenieesieeeeveene e 47

4.3  Hasil Persiapan Data .........cccccceeciieeiieiiienienieiiecie ettt see e seees 50



4.3.1 Hasil Validasi Dataset ..........cccceroiiriiiiiiiieiiieeee et
4.3.2 Hasil Cleaning, Normalisasi, dan Stemming ............cccccccevvvervvervreevrveninnns
4.3.3 Hasil Serialisasi Dokumen Produk............cocceeiiiiiiiiniiiniencnieeeeee
4.3.4 Hasil Chunking Jurnal Dermatologi............cccevevrrerieciiereerieniesreeieeieens
4.4 Hasil Pemodelan Sistem RAG ........cocoiiiiiiiiiiiiieeeeesteee e
4.4.1 Hasil Pembangunan Indeks Vektor FAISS ..o
4.4.2 Hasil Deteksi Konteks Pengguna...........cccoecvevevieeiieciienienienie e
4.4.3 Hasil Embedding dan Semantic Retrieval........c...cccooovevierieniiiiiiieiienenns
4.4.4 Hasil Rule-Based Re-ranking dan Top-K Context Selection..................
4.4.5 Hasil Konfigurasi Prompt dan Context Builder ............ccocveveviiieeieenenne
4.4.6 Contoh Mekanisme Fallback Output..........cccceecuieeiieiiienienieniiiieeieeiene
4.4.7 Hasil Generasi Rekomendasi dan Pemilihan Model .............cccccooceeeee.
4.5 BEVAIUAST ..ottt sttt ettt sttt eaeenaeas
4.5.1 Analisis Hasil Evaluasi Kuantitatif Semantic Retrieval.........................
4.5.2 Hasil Evaluasi Ahli (Expert JUdZement) ..............cooeeeveerveicvencreesieeninens
4.5.3 Hasil Evaluasi Pengguna (User Study).........cccoevieeoeeeieioenoeniieeeeiens
4.6 DEPIOYIMENL.....c.viiiiiiiiitieiieete ettt et e steestaestaeebeesbeesseesteesssesssesssessseesseesssessns
4.7 Pembahasan..........ccooiiiiieiiei ettt ee
BAB V KESIMPULAN
5.1 KESIMPUIAN ..eviiiiieiiecieee ettt et ettt e bt e sbeesneeeneeeseens
5.2 SATAN....eiiiitie ettt ettt et ettt et e et e e st e s bt e e nat e e e beeenabeesaas
DAFTAR PUSTAKA
LAMPIRAN

X



