DAFTAR ISI

LEMBAR PERSETUJUAN ......cccoiiiiiecece et Error! Bookmark not defined.
LEMBAR PENGESAHAN ........coccoveviiieiecren, ....Error! Bookmark not defined.
LEMBAR PERNYATAAN........ccceveveiieieeree ....Error! Bookmark not defined.

KATA PENGANTAR. ..ottt Error! Bookmark not defined.
ABSTRAK ..ottt ....Error! Bookmark not defined.
ABSTRACT ...ttt Error! Bookmark not defined.
[ I B 1] TSR viii
DAFTAR TABEL ...ttt sttt Xi
DAFTAR GAMBAR. ...ttt ettt e te e saeseseesesesnneseesenennes Xii
DAFTAR LAMPIRAN .....ootiitieeieeet ettt se st neseetenessesesaesansseneneas xiii
BAB | PENDAHULUAN.....ccciiiiiiieenee e Error! Bookmark not defined.
1.1, Latar Belakang .......ccccovvennenineiieneeneeeeee Error! Bookmark not defined.

1.2. Rumusan Masalah..........c.ccccovvinneniiincinnenn, Error! Bookmark not defined.

1.3, Tujuan Penelitian ........ccocooevvviinnieninieenseeee Error! Bookmark not defined.

14, Manfaat ..o Error! Bookmark not defined.

BAB Il TINJAUAN PUSTAKA ... Error! Bookmark not defined.
2.1, SISEEIM ..o Error! Bookmark not defined.

2.2. Error! Bookmark not defined.

2.3. Error! Bookmark not defined.

2.4. Application Programming Interface (API)........... Error! Bookmark not defined.

2.5. Overall Equipment Effectiveness (OEE)............... Error! Bookmark not defined.
25.1. Availability Rate (AR) ......cocvvreiriiinn Error! Bookmark not defined.

25.2. Performance Rate (PR)......ccccccoevrirvennnn Error! Bookmark not defined.

253. Quality Rate (QR)....cccervverireinirieeriennes Error! Bookmark not defined.

2.6. Protokol MQTT ..o Error! Bookmark not defined.
2.6.1.  PUBlISNEr ......ccoovriireieee e Error! Bookmark not defined.

2.6.2.  BIOKEr ...ccooiieiiceeeee e Error! Bookmark not defined.

2.6.3.  SUDSCIIDEN ..o Error! Bookmark not defined.

2.7, CONCUITENT ...ovvieiiicieieieesieie et Error! Bookmark not defined.

2.8, GOlANG. ..o Error! Bookmark not defined.

2.9. Database......ccccooeiiiiieieiee e Error! Bookmark not defined.

viii



291, SOQL.iiiiiiiiiiie e Error! Bookmark not defined.
2.9.2. Database Management System (DBMS) Error! Bookmark not defined.

2.9.3.  POStgreSQL ...ccovvvvviiiriiieicece v Error! Bookmark not defined.

294, RediS..cconiiiiciiie e Error! Bookmark not defined.

2.10. Entity Relationship Diagram (ERD)..................... Error! Bookmark not defined.

2.11. Rapid Application Development (RAD)............... Error! Bookmark not defined.

2.12. 1SO 27001:2013 ... Error! Bookmark not defined.

2.13. Penelitian Terkait...........ccovverieineineeseeeee Error! Bookmark not defined.

BAB 11l METODE PENELITIAN ....ccccooiiiiiiici s Error! Bookmark not defined.

3.1. Objek Penelitian..........ccccevvevievinieiiiicieseiesieeane Error! Bookmark not defined.

3.1.1.  Lokasi Penelitian Error! Bookmark not defined.

3.1.2.  Waktu Penelitian Error! Bookmark not defined.

3.2, Prosedur Penelitian .........cccovviiiieciiiinicieenens Error! Bookmark not defined.

3.2.1. Diagram Alur Penelitian..........c.cocccvevne. Error! Bookmark not defined.

3.3, Perancangan Pengujian ...........ccooovevrveenenreneennnnns Error! Bookmark not defined.

BAB IV HASIL DAN PEMBAHASAN ..o Error! Bookmark not defined.

4.1. Analisis Kebutuhan Sistem .........cccccovvniecinnn. Error! Bookmark not defined.

4.1.1. Protokol MQTT untuk Komunikasi Data loTError! Bookmark not
defined.

4.1.2. Optimasi Penyimpanan Data pada DatabaseError!  Bookmark  not
defined.

4.1.3. Concurrent Programming dalam Sistem OEEError! Bookmark not
defined.

4.1.4. Perhitungan OEE dalam Sistem Digital.. Error! Bookmark not defined.

4.2. Desain SiStBM.......ccovvirirreireiineeneree e Error! Bookmark not defined.

4.2.1.  Arsitektur SiStem .......cccoovveiiiieinie Error! Bookmark not defined.

4.2.2. Perancangan Model Data............ccccouv... Error! Bookmark not defined.

4.2.3.  Alur Proses Transfer Data..............cc....... Error! Bookmark not defined.

4.2.4. Perancangan Alur Pengguna................... Error! Bookmark not defined.

4.25.  MOCKUP ...ocvvviiiieict e Error! Bookmark not defined.

4.2.6. Perancangan API Error! Bookmark not defined.

4.3. Pembuatan ApliKasi ..........cccoviirieiiieineiiiens Error! Bookmark not defined.

45.1. Pengembangan Backend (Golang).......... Error! Bookmark not defined.



45.2. Pengembangan Frontend (React)............ Error! Bookmark not defined.
4.5.3.  Hasil Tampilan........cccccoovvivieneneiennne. Error! Bookmark not defined.
4.4. Implementasi dan Integrasi Sistem............cccc...... Error! Bookmark not defined.
4.4.1. Pengujian Kinerja (Blackbox Testing) .... Error! Bookmark not defined.

4.4.2. Performance Testing......ccccoceervrerernienens Error! Bookmark not defined.

4.4.3.  Accuracy Testing.......cccceveerereeeererinennes Error! Bookmark not defined.

BAB V KESIMPULAN DAN SARAN........ccoiiiieinierneens Error! Bookmark not defined.
5.1, KeSIMPUlan ......cccooiiiiiiiiirereee e Error! Bookmark not defined.

5.2, SAMAN....ciiiiicieeee e Error! Bookmark not defined.
DAFTAR PUSTAKA ..ottt Error! Bookmark not defined.
LAMPIRAN . ...ttt Error! Bookmark not defined.
RIWAYAT PENULIS ... Error! Bookmark not defined.



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.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.
Tabel 4.

DAFTAR TABEL

1. Tabel Penelitian Terkait...........c.cocoveeeiiiinnnnnenen. Error! Bookmark not defined.
1. Atribut Data MQtt LOG ......cocovereiieenciereeiee e Error! Bookmark not defined.
2. TADEI USEIS ..ot Error! Bookmark not defined.
3. Tabel permissions ...........ccceoereieneieeiese e Error! Bookmark not defined.
4. Tabel FOIES......cevveeiirce e Error! Bookmark not defined.
5. Tabel Kpi_targets.......cccovvevreinieinveneeneeee Error! Bookmark not defined.
6. Tabel activity_COAES ........ccovvvvveirreirieireieee Error! Bookmark not defined.
7. Tabel aCtiVItieS. ..o Error! Bookmark not defined.
8. Tabel ShiftS........ccovviiiiiirces e Error! Bookmark not defined.
9. Tabel production_liNes ...........cccovvrireinienminennnns Error! Bookmark not defined.
10. Tabel Machines .........ccccvvrrieiinie Error! Bookmark not defined.
11. Tabel products........cccceceveeieiecisesescce e Error! Bookmark not defined.
12. Tabel plan_orders .......ccccccovvviiviineicieiceceeine Error! Bookmark not defined.
13. Tabel MQtt_10gS ....coovvevveieieecivesee e Error! Bookmark not defined.
14. Tabel oee_calculations...........ccceevivievenieiiennnn. Error! Bookmark not defined.
15. Daftar Endpoint.........cccocoerverennenncieinseeeene Error! Bookmark not defined.
16. Hasil blackbox testing.......cccvurvereinierneininenan Error! Bookmark not defined.
17. Hasil Pengujian Menggunakan Apache JMeter... Error! Bookmark not defined.
18. Hasil Tes MQTT LiStener.........cccceeevvcveeeevecvene. Error! Bookmark not defined.
19. Perbandingan Hasil Perhitungan Manual ............ Error! Bookmark not defined.

Xi



DAFTAR GAMBAR

Gambar 3. 1. Lokasi PT Sinergi Bisnis Indonesia................... Error! Bookmark not defined.
Gambar 3. 2. Diagram Alur Penelitian .............cccovvinninnnn Error! Bookmark not defined.
Gambar 4. 1. Log MQTT dari MeSin.........ccccovvenreicrnienienens Error! Bookmark not defined.
Gambar 4. 2. Alur Transfer Data Saat INi.........ccccocovriirennee Error! Bookmark not defined.
Gambar 4. 3. Pemrosesan Topic oleh PHP MQTT Listener.... Error! Bookmark not defined.
Gambar 4. 4. Standar Perhitungan OEE PT. Sinergi Bisnis IndonesiaError! Bookmark not
defined.

Gambar 4. 5. Diagram Arsitektur Sistem..........ccocceeiviviininnn. Error! Bookmark not defined.
Gambar 4. 6. Entity Relationship Diagram (ERD).................. Error! Bookmark not defined.
Gambar 4. 7. Alur Proses Transfer Data..........cocooveeiviecnnnn. Error! Bookmark not defined.
Gambar 4. 8. Proses Concurrent pada MQTT Listener ........... Error! Bookmark not defined.
Gambar 4. 9. Diagram USer FIOW..........ccccocevvveiniinneicnnnens Error! Bookmark not defined.
Gambar 4. 10. Mockup Dashboard OEE ..............cccoccrvveinnnn. Error! Bookmark not defined.
Gambar 4. 11. Mockup Dashboard Monitoring Machine........ Error! Bookmark not defined.
Gambar 4. 12. Struktur Proyek Backend Sistem OEE............. Error! Bookmark not defined.
Gambar 4. 13. Arsitektur Pola Komunikasi Antar Layer ........ Error! Bookmark not defined.
Gambar 4. 14. Tampilan Dashboard OEE per Shift................ Error! Bookmark not defined.
Gambar 4. 15. Tampilan Dashboard Monitoring Machine...... Error! Bookmark not defined.
Gambar 4. 16. Konfigurasi Pengujian Endpoint Login............ Error! Bookmark not defined.
Gambar 4. 17. Konfigurasi Pengujian Endpoint Report.......... Error! Bookmark not defined.
Gambar 4. 18. Output Apache IMeter .........cccovevereeririecnnen. Error! Bookmark not defined.
Gambar 4. 19. Visualisasi Minimum dan ..........ccccoeviienenee Error! Bookmark not defined.
Gambar 4. 20. Visualisasi Error Rate ..........cccocovvveeiinininnnn Error! Bookmark not defined.
Gambar 4. 21. Visualisasi Standard Deviation..............c......... Error! Bookmark not defined.
Gambar 4. 22. Visualisasi Request Per Second............cccceee. Error! Bookmark not defined.

Gambar 4. 23. Konfigurasi Apache JMeter untuk mengirim message ke MQTT BrokerError!

Bookmark not defined.

Gambar 4. 24. Log SIStEM ......ceiiiiiiieieeceeseeeee e Error! Bookmark not defined.
Gambar 4. 25. Pengolahan Data Log.........cccvvvererreerieinnnenens Error! Bookmark not defined.
Gambar 4. 26. Visualisasi Latency MQTT Listener................ Error! Bookmark not defined.

Gambar 4. 27. Visualisasi Data Loss Error! Bookmark not defined.

xii



Gambar 4. 28. Menu Laporan...........coeceevveersenisenserenieennas Error! Bookmark not defined.
Gambar 4. 29. Hasil Ekspor Laporan OEE.............cccccceeennnne. Error! Bookmark not defined.
Gambar 4. 30. Hasil Perhitungan OEE secara Manual............ Error! Bookmark not defined.

DAFTAR LAMPIRAN

Lampiran 1. Lembar Bimbingan Proposal Tugas Akhir.......... Error! Bookmark not defined.
Lampiran 2. Lembar Bimbingan Tugas AKhir............c.cccoeve.. Error! Bookmark not defined.
Lampiran 3. Perhitungan OEE Manual di Aplikasi SpreadsheetError! Bookmark not
defined.

Lampiran 4. Hasil Input Data dari Mesin Saat Ini................... Error! Bookmark not defined.

Xiii



