
 
 

TUGAS AKHIR 

 

RANCANG BANGUN PROTOTYPE ALAT UKUR 

KELAYAKAN LARUTAN GULA PASIR  PADA 

PRODUKSI ROTI TAWAR BERBASIS IOT 

( STUDI KASUS : UKM UKHRO BAKERY ) 

 

 

 

 

REZKA NURFAJRIN 

20102317 

 

PROGRAM STUDI S1 TEKNIK INFORMATIKA 

FAKULTAS INFORMATIKA 

INSTITUTE TEKNOLOGI TELKOM PURWOKERTO 

2024 

 



 
 

TUGAS AKHIR 

 

RANCANG BANGUN PROTOTYPE ALAT UKUR 

KELAYAKAN LARUTAN GULA PASIR  PADA PRODUKSI 

ROTI TAWAR BERBASIS IOT 

( STUDI KASUS : UKM UKHRO BAKERY ) 

 

PROTOTYPE DESIGN OF A TOOL FOR MEASURING THE 

FEASIBILITY OF PLAIN SUGAR SOLUTION IN IOT-BASED 

WHITE BREAD PRODUCTION 

(CASE STUDY: UKHRO BAKERY SME) 

Disusun Sebagai Salah Satu Syarat Untuk Memperoleh Gelar Sarjana Komputer 

 

 

 

REZKA NURFAJRIN 

20102317 

 

PROGRAM STUDI S1 TEKNIK INFORMATIKA 

FAKULTAS INFORMATIKA 

INSTITUTE TEKNOLOGI TELKOM PURWOKERTO 

2024 





https://v3.camscanner.com/user/download






 
 

vii 
 

DAFTAR ISI 

 

LEMBAR PERSETUJUAN PEMBIMBING………………………………….... iii 

LEMBAR PENGESAHAN TUGAS AKHIR…………………………………... iv 

HALAMAN PERNYATAAN KEASLIAN TUGAS AKHIR............................... v 

KATA PENGANTAR........................................................................................... vi 

DAFTAR ISI......................................................................................................... vii 

DAFTAR TABEL………………………………………………………………... x 

DAFTAR GAMBAR…………………………………………………………..... xi 

ABSTRAK........................................................................................................... xiii 

ABSTRACT……………………………………………………………………. xiv 

BAB I ...................................................................................................................... 1 

PENDAHULUAN .................................................................................................. 1 

1.1 Latar Belakang ......................................................................................... 1 

1.2 Perumusan Masalah .................................................................................. 3 

1.3 Pertanyaan Penelitian ............................................................................... 3 

1.4 Tujuan Penelitian ...................................................................................... 3 

1.5 Batasan Masalah ....................................................................................... 3 

1.6 Manfaat Penelitian .................................................................................... 4 

BAB II ..................................................................................................................... 5 

TINJAUAN PUSTAKA DAN LANDASAN TEORI ............................................ 5 

2.1 Tinjauan Pustaka ...................................................................................... 5 

2.2 Landasan teori ........................................................................................ 12 

2.2.1 Internet Of Things (IoT) .................................................................. 12 

2.2.2 Gula Pasir ........................................................................................ 12 

2.2.3 Arduino UNO .................................................................................. 13 

2.2.4       NodeMCU Esp8266 ........................................................................ 14 

2.2.5 Sensor .............................................................................................. 15 

2.2.6 Sensor pH ........................................................................................ 15 

2.2.7 Sensor kekeruhan air (turbidity)...................................................... 16 

2.2.8 Sensor fotodioda ............................................................................. 17 



 
 

viii 
 

2.2.9 Fritzing ............................................................................................ 18 

2.2.10 Arduino IDE .................................................................................... 19 

2.2.11 MIT App Inventor Inventor ............................................................. 19 

2.2.12 Firebase........................................................................................... 20 

2.2.13 Rapid Prototyping ........................................................................... 21 

2.2.14 Blackbox testing .............................................................................. 21 

BAB III ................................................................................................................. 22 

METODOLOGI PENELITIAN ............................................................................ 22 

3.1 Subjek dan Objek Penelitian .................................................................. 22 

3.2 Alat dan Bahan ....................................................................................... 22 

3.2.1    Perangkat Keras ................................................................................. 22 

3.2.2    Perangkat Lunak ................................................................................ 23 

3.3 Diagram Alir Penelitian .......................................................................... 24 

3.3.1 Studi Literatur ................................................................................. 25 

3.3.2 Observasi dan wawancara ............................................................... 26 

3.3.3 Analisis Kebutuhan sistem keseluruhan.......................................... 26 

3.3.4 Menentukan metode penelitian ....................................................... 26 

3.3.5 Implementasi metode penelitian ..................................................... 27 

3.3.6  Implementasi Sistem ....................................................................... 37 

3.3.7 Pengujian Keseluruhan Sistem ........................................................ 37 

3.3.8 Evaluasi keseluruhan sistem ........................................................... 38 

3.3.9 Penulisan laporan ............................................................................ 39 

BAB IV ................................................................................................................. 40 

HASIL DAN PEMBAHASAN ............................................................................. 40 

4.1 Hasil ............................................................................................................. 40 

4.2 Pembahasan ................................................................................................. 40 

4.2.1 Rangkaian Alat ................................................................................ 41 

4.2.2 Tampilan Aplikasi dan database ..................................................... 42 

4.2.3 Source Code .................................................................................... 44 

4.2.4       Data Pengujian Fungsionalitas........................................................ 47 

4.2.5       Data Hasil Pengujian Sensor........................................................... 48 

BAB V ................................................................................................................... 53 



 
 

ix 
 

KESIMPULAN ..................................................................................................... 53 

5.1 Kesimpulan .................................................................................................. 53 

5.2 Saran ............................................................................................................ 53 

DAFTAR PUSTAKA ........................................................................................... 55 

LAMPIRAN .......................................................................................................... 57 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

x 
 

DAFTAR TABEL 

Tabel 2. 1 Penelitian Terdahulu .............................................................................. 8 

Tabel 2. 2 Spesifikasi NodeMCU Esp8266 .......................................................... 15 

Tabel 2. 3 Spesifikasi sensor pH ........................................................................... 16 

Tabel 2. 4 Spesifikasi Sensor kekeruhan air ......................................................... 17 

Tabel 2. 5 Spesifikasi sensor fotodioda ................................................................ 18  

Tabel 3. 1 Bahan Perangkat Keras ........................................................................ 22 

Tabel 3. 2 Bahan Perangkat Lunak ....................................................................... 23 

Tabel 3. 3 Pengujian Sensor turbidity ................................................................... 38 

Tabel 3. 4 Pengujian Sensor pH ............................................................................ 38 

Tabel 3. 5 Pengujian Sensor fotodioda ................................................................. 38 

Tabel 4. 1 Data Pengujian Fungsionalitas ............................................................. 47 

Tabel 4. 2 Data Pengujian Sensor Turbidity ......................................................... 49 

Tabel 4. 3 Data pengujian fotodioda ..................................................................... 49 

Tabel 4. 4 Data pengujian sensor pH .................................................................... 50 

Tabel 4. 5 Pengujian Keseluruhan Sensor............................................................. 52 

 



 
 

xi 
 

DAFTAR GAMBAR 

Gambar 2. 1 Gula Pasir ......................................................................................... 13 

Gambar 2. 2 NodeMCU Esp8266 ......................................................................... 14 

Gambar 2. 3 Sensor pH ......................................................................................... 16 

Gambar 2. 4 Sensor kekeruhan air ........................................................................ 17 

Gambar 2. 5 Sensor fotodioda ............................................................................... 18 

Gambar 2. 6 Website Fritzing ............................................................................... 19 

Gambar 2. 7 Arduino IDE ..................................................................................... 19 

Gambar 2. 8 Mit App Inventor .............................................................................. 20 

Gambar 2. 9 Firebase ............................................................................................ 20 

Gambar 3. 1 Diagram Alir Penelitian ................................................................... 24 

Gambar 3. 2 Metode Rapid prototyping ............................................................... 26 

Gambar 3. 3 Diagram Blok perangkat keras ......................................................... 28 

Gambar 3. 4 Skema rangkaian alat ....................................................................... 29 

Gambar 3. 5 Flowchart sistem perangkat keras .................................................... 30 

Gambar 3. 6 Use case perangkat lunak ................................................................. 31 

Gambar 3. 7 Entity Relationship Diagram ( ERD) ............................................... 32 

Gambar 3. 8 Sequence Diagram perangkat lunak ................................................. 33 

Gambar 3. 9 Wireframe interface aplikasi ............................................................ 35 

Gambar 4. 1 Tampilan dalam alat ......................................................................... 41 

Gambar 4. 2 Tampilan Luar Alat .......................................................................... 41 

Gambar 4. 3 Tampilan Awal Aplikasi ................................................................. 47 

Gambar 4. 4 Tampilan Ketika Digunakan ........................................................... 42 

Gambar 4. 5 Database........................................................................................... 43 

Gambar 4. 6 Deklarasi sensor kekeruhan .............................................................. 43 

Gambar 4. 7 Void setup sensor kekeruhan ............................................................ 43 

Gambar 4. 8 Void loop sensor turbidity ................................................................ 44 

Gambar 4. 9 Deklarasi Sensor pH ......................................................................... 45 

Gambar 4. 10 Void setup sensor pH ...................................................................... 45 

Gambar 4. 11 Void loop sensor pH ....................................................................... 45 

Gambar 4. 12 Deklarasi sensor fotodioda ............................................................. 46 



 
 

xii 
 

Gambar 4. 13 Void setup sensor fotodioda ........................................................... 46 

Gambar 4. 14 Void loop sensor fotodioda ............................................................. 46 

Gambar 4. 15 Hasil pengujian pada server ........................................................... 48 

Gambar 4. 16 Tampilan output sensor fotodioda .................................................. 49 

Gambar 4. 17 Tampilan output sensor pH ............................................................ 50 

 

 

 

 

 


