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OPTIMALISASI PENJADWALAN PRODUKSI DENGAN 

METODE SIMULASI DI DEPARTEMEN MACHINING  

P.T. ABC 
 

Reskhi Hartantiyo 

ABSTRAK 

 

  

P.T. ABC merupakan perusahan manufaktur yang bergerak dibidang industri 

otomotif. Produk otomotif yang dihasilkan oleh P.T. ABC sangat beragam jika 

dinilai dari jenisnya. Setiap produk tersebut memiliki urutan proses yang berbeda-

beda jika dilihat dari mesin yang memproduksinya. Pada setiap produk 

mempunyai waktu produksi yang berbeda-beda setiap mesin. Oleh karena itu 

diperlukan penjadwalan yang tepat supaya penggunaan mesin dapat dioptimalkan. 

Diketahui pada setiap produk mempunyai order yang berbeda setiap bulan, 

sehingga metode simulasi digunakan untuk mengetahui waktu produksi yang 

dibutuhkan pada setiap produk. Pendekatan dengan metode penjadawalan job 

shop adalah salah satu cara yang digunakan apabila produk harus diproduksi 

dengan rute mesin yang berbeda. Alur produksi yang optimal dapat diketahui 

dengan metode dynamic programming dengan mempertimbangkan urutan proses 

produksi dan waktu proses produksi yang dihasilkan dari simulasi. Hasil analisis 

penjadwalan dimasukkan pada diagram gantt chart sehingga waktu penggunaan 

dan waktu idle pada mesin dapat diketahui. 

 

Kata kunci : Penjadwalan, Job Shop, Simulasi, Dynamic Programming, Gantt 

Chart. 
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SIMULATION OF PRODUCTION SCHEDULING 

OPTIMIZATION IN MACHINING DEPARTMENT AT P.T. ABC 

 

Reskhi Hartantiyo 

ABSTRACT 

 

P.T. ABC is a manufacturing company engaged in the automotive industry. 

Automotive products which produced by P.T. ABC is very diverse if assessed by 

its kind. On each product has a different time production of each machine. 

Therefore we need proper scheduling so that the use of the machine can be 

optimized. It is known that each product has different order every month, so the 

simulation method used to determine the production time required for each 

product. The approach to the job shop scheduling method is one way to be used if 

the product must be produced with these different machines. Optimal production 

flow can be determined by the method of dynamic programming by considering 

the production process and the time sequence of the production process resulting 

from the simulation. Scheduling analysis results placed on the Gantt chart 

diagram so that time usage and idle time on the machine can be known. 

 

Keywords : Scheduling, Job Shop, Simulation, Dynamic Programming, Gantt 

Chart. 

 

  



Universitas Bakrie 

 

ix 

 

DAFTAR ISI 

 
HALAMAN JUDUL .............................................................................................. i 

HALAMAN PERNYATAAN ORISINALITAS ................................................ ii 

HALAMAN PENGESAHAN .............................................................................. iii 

KATA PENGANTAR .......................................................................................... iv 

HALAMAN PERNYATAAN PERSETUJUAN PUBLIKASI......................... vi 

ABSTRAK ........................................................................................................... vii 

ABSTRACT ......................................................................................................... viii 

DAFTAR ISI ......................................................................................................... ix 

DAFTAR TABEL ................................................................................................ xi 

DAFTAR GAMBAR ........................................................................................... xii 

DAFTAR RUMUS ............................................................................................. xiii 

DAFTAR LAMPIRAN ...................................................................................... xiv 

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

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

1.2 Ruang Lingkup Masalah ............................................................................... 3 

1.3 Tujuan ........................................................................................................... 3 

1.4 Manfaat ......................................................................................................... 3 

1.5 Sistematika Penulisan ................................................................................... 4 

BAB II LANDASAN TEORI ............................................................................... 6 

2.1 Sistem ............................................................................................................ 6 

2.1.1 Pengertian Sistem ................................................................................... 6 

2.1.2 System Behavior .................................................................................... 6 

2.2 Penjadwalan Produksi ................................................................................... 6 

2.2.1 Pengertian Penjadwalan produksi .......................................................... 7 

2.2.2 Tujuan Penjadwalan Produksi ................................................................ 7 

2.2.3 Kriteria Penjadwalan .............................................................................. 8 

2.2.5 Teknik Penjadwalan ............................................................................... 8 

2.2.6 Job Shop Scheduling .............................................................................. 8 

2.3 Queue Theory .............................................................................................. 10 

2.3.1 Pengertian Antrian ............................................................................... 10 

2.3.2 Karakteristik Sistem Antrian ................................................................ 11 



Universitas Bakrie 

 

 

 

x 

 

2.3.3 Elemen Model Antrian ......................................................................... 13 

2.4 Simulasi ....................................................................................................... 13 

2.4.1 Pengertian Simulasi .............................................................................. 13 

2.4.2 Simulation Modelling and Analysis ..................................................... 13 

2.4.3 Keuntungan menggunakan simulasi .................................................... 14 

2.4.4 Pengembangan Model Simulasi ........................................................... 14 

2.4.5  Discrete Event Simulation .................................................................. 16 

2.4.6 Spreadsheet Simulation of a Single Server Process ............................. 18 

2.5 Dynamic Programming ............................................................................... 20 

2.6 Rata-Rata ..................................................................................................... 24 

2.7 Standar Deviasi ........................................................................................... 25 

2.8  Monte Carlo ............................................................................................... 25 

BAB III METODOLOGI PENELITIAN ......................................................... 26 

3.1 Objek Penelitian .......................................................................................... 26 

3.2 Jenis Penelitian ............................................................................................ 26 

4.3 Jenis Dan Sumber Data ............................................................................... 26 

4.3.1 Jenis data .............................................................................................. 26 

4.3.2 Sumber data .......................................................................................... 27 

3.4 Teknik Pengumpulan Data .......................................................................... 27 

3.4 Metode Pengolahan Data ............................................................................ 28 

3.5 Metode Analisis Data .................................................................................. 29 

3.6 Kesimpulan dan Saran................................................................................. 29 

3.7 Diagram Alir Penelitian .............................................................................. 30 

BAB IV PENGOLAHAN DATA DAN ANALISIS ......................................... 31 

4.1 Pengolahan Data.......................................................................................... 31 

4.1.1 Pengolahan data alur produksi dan data order produksi ...................... 31 

4.l.2  Perhitungan Waktu Produksi ............................................................... 33 

4.1.3 Random Number .................................................................................. 41 

4.1.4 Simulasi Waktu Produksi ..................................................................... 42 

4.1.5 Bagan Alur Produksi Job Shop ............................................................ 44 

4.1.6 Dynamic Programming ........................................................................ 45 

4.2 Analisis Gantt Chart .................................................................................... 63 

BAB V  KESIMPULAN ..................................................................................... 66 

5.1 Kesimpulan ................................................................................................. 66 

5.2 Saran ............................................................................................................ 67 

DAFTAR PUSTAKA .......................................................................................... 68 



Universitas Bakrie 

 

xi 

 

DAFTAR TABEL  

 

Tabel 4.1 Data Order Bulan Januri, Februari, dan Maret...................................... 32 

Tabel 4.2 Data Order  Rata-rata ............................................................................ 32 

Tabel 4.3 Perhitungan Waktu Produksi Mesin HT 03 Produk 211....................... 33 

Tabel 4.4 Perhitungan Waktu Produksi Mesin HT 02 Produk 211....................... 33 

Tabel 4.5 Perhitungan Waktu Produksi Mesin HT 04 Produk 211....................... 34 

Tabel 4.6 Perhitungan Waktu Produksi Mesin HT 03 Produk 413....................... 34 

Tabel 4.7 Perhitungan Waktu Produksi Mesin HT 02 Produk 413....................... 35 

Tabel 4.8 Perhitungan Waktu Produksi Mesin HT 04 Produk 413....................... 35 

Tabel 4.9 Perhitungan Waktu Produksi Mesin HT 04 Produk 569....................... 36 

Tabel 4.10 Perhitungan Waktu Produksi Mesin HT 01 Produk 569..................... 36 

Tabel 4.11 Perhitungan Waktu Produksi Mesin HT 02 Produk 615..................... 37 

Tabel 4.12 Perhitungan Waktu Produksi Mesin HT 03 Produk 615..................... 37 

Tabel 4.13 Perhitungan Waktu Produksi Mesin HT 04 Produk 615..................... 38 

Tabel 4.14 Perhitungan Waktu Produksi Mesin HT 03 Produk 652..................... 38 

Tabel 4.15 Perhitungan Waktu Produksi Mesin HT 02 Produk 652..................... 39 

Tabel 4.16 Perhitungan Waktu Produksi Mesin HT 04 Produk 652..................... 39 

Tabel 4.17 Perhitungan Waktu Produksi Mesin HT 01 Produk 961..................... 40 

Tabel 4.18 Perhitungan Waktu Produksi Mesin HT 03 Produk 961..................... 40 

Tabel 4.19 Perhitungan Waktu Produksi Mesin HT 02 Produk 961..................... 41 

Tabel 4.20 Batas Atas Dan Batas Bawah .............................................................. 42 

Tabel 4.21 Waktu Produksi Per Produk ................................................................ 44 

Tabel 4.22 Waktu Penggunaan Mesin .................................................................. 67 

  



Universitas Bakrie 

 

xiii 

 

DAFTAR RUMUS 

 

Rumus 2.1 Rumus Fungsi Dynamic Programming Awal ..................................... 21 

Rumus 2.2 Rumus Rata-rata ................................................................................. 24 

Rumus 2.3 Rumus Standar Deviasi… ................................................................... 25 

Rumus 4.1 Rumus Implementasi Fungsi Dynamic Prgramming Awal… ............ 45 



Universitas Bakrie 

 

xii 

 

DAFTAR GAMBAR 

 

Gambar 1.1 Data Permintaan Produksi ................................................................... 2 

Gambar 1.2 Data Penggunaan Mesin ...................................................................... 3 

Gambar 2.1 Diagram Alir jobshop ........................................................................ 10 

Gambar 2.2 Tahap Pelayanan SCSP ..................................................................... 12 

Gambar 2.3 Tahap Pelayanan SCMP .................................................................... 12 

Gambar 2.4 Tahap Pelayanan MCSP .................................................................... 12 

Gambar 2.5 Tahap Pelayanan MCMP .................................................................. 12 

Gambar 2.6 Klasifikasi Sistem .............................................................................. 15 

Gambar 2.7 Tahap Simulasi DES.......................................................................... 17 

Gambar 2.8 Logika Perhitungan Spreadsheet Simulasi ........................................ 19 

Gambar 2.9 Contoh Kasus Algoritma ................................................................... 22 

Gambar 2.10 Branching Dynamic Programming ................................................. 24 

Gambar 3.1 Diagram Alir Penelitian .................................................................... 30 

Gambar 4.1 Alur Produksi 211 ............................................................................. 31 

Gambar 4.2 Alur Produksi 413 ............................................................................. 31 

Gambar 4.3 Alur Produksi 569 ............................................................................. 31 

Gambar 4.4 Alur Produksi 615 ............................................................................. 31 

Gambar 4.5 Alur Produksi 652 ............................................................................. 31 

Gambar 4.6 Alur Produksi 961 ............................................................................. 32 

Gambar 4.7 Spreadsheet Multiple process............................................................ 43 

Gambar 4.8 Bagan Alur Produksi Job Shop ......................................................... 45 

Gambar 4.9 Keputusan Tahap Pertama ................................................................. 46 

Gambar 4.10 Keputusan Tahap Kedua ................................................................. 51 

Gambar 4.11 Keputusan Tahap Ketiga ................................................................. 55 

Gambar 4.12 Keputusan Tahap Keempat ............................................................. 58 

Gambar 4.13 Keputusan Tahap Kelima ................................................................ 61 

Gambar 4.14 Gantt Chart Jadwal Produksi .......................................................... 63 

 

 



Universitas Bakrie 

 

xiv 

 

DAFTAR LAMPIRAN 

 

Lampiran 1 Random number Produk 211 ............................................................. 71 

Lampiran 2 Random number Produk 413 ............................................................. 73 

Lampiran 3 Random number Produk 569 ............................................................. 75 

Lampiran 4 Random number Produk 615 ............................................................. 77 

Lampiran 5 Random number Produk 652 ............................................................. 78 

Lampiran 7 Simulasi Waktu Produksi 211 ........................................................... 82 

Lampiran 8 Simulasi Waktu Produksi 413 ........................................................... 85 

Lampiran 9 Simulasi Waktu Produksi 615 ........................................................... 91 

Lampiran 10 Simulasi Waktu Produksi 652 ......................................................... 93 

Lampiran 11 Simulasi Waktu Produksi 569 ......................................................... 94 

Lampiran 12 Simulasi Waktu Produksi 961 ......................................................... 99 

Lampiran 13 Branching Jalur Produksi Mesin 2 ................................................ 110 

Lampiran 14 Branching Jalur Produksi Mesin 3................................................. 111 

Lampiran 15 Branching Jalur Produksi Mesin 4................................................. 112 

 

 

 

 


