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ABSTRACT 

Sales are activities carried out by sellers in selling goods or services in the 

hope of making a profit from these transactions. Companies need to make an 

optimal demand design. While PT Greentech Cakrawala Motorindo does not yet 

have a form of mathematical calculation in predicting motorcycle sales for each 

month, so that in the absence of forecasting about motorcycle sales predictions at 

PT Grentech Cakrawala Motorindo cannot determine business continuity and the 

level of profits achieved. because if it continues like this then the company can 

experience losses, overcoming these problems needs a system that can predict 

sales to increase company profits. One way to overcome this with methods that 

can be used to predict sales is the Double Exponential Smoothing and Single 

Moving Average Methods. Comparing the error value or error in each method 

can be concluded in determining the alpha value and movement can affect the 

accuracy of each method by determining the error value. In the Double 

Exponential Smoothing Method, MAD = 4,074032703354, MSE = 

26,261993930137, MAPE = 26,799565681066. While in the Single Moving 

Average method, MAD = 3,2205882352941, MSE = 14,036764705882, MAPE = 

21,955439647515. Comparison of the two methods obtained Single Moving 

Average Method as the best method for forecasting. This application is built using 

the PHP programming language and MySQL as the database. 

 

Keywords: Double Exponential Smoothing, Single Moving Average, Sales 

Prediction, Motorcycles, Error Relative. 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

ABSTRAK 

Penjualan merupakan kegiatan yang dilakukan oleh penjual dalam menjual 

barang atau jasa dengan harapan akan memperoleh laba dari adanya transaksi-

transaksi tersebut. Perusahaan perlu membuat perancangan permintaan yang 

optimal. Sedangkan di PT Greentech Cakrawala Motorindo belum memiliki 

bentuk perhitungan matematis dalam memprediksi penjualan Sepeda Motor untuk 

setiap bulannya, sehingga dengan belum adanya peramalan tentang prediksi 

penjualan Sepeda Motor pada PT Grentech Cakrawala Motorindo tidak dapat 

menentukan keberlangsungan usaha dan tingkan keuntungan yang dicapai. karena 

jika terus-menerus seperti ini maka perusahaan dapat mengalami kerugian, 

mengatasi permasalahan tersebut perlu sebuah sistem yang bisa prediksi penjualan 

untuk meningkatkan laba perusahaan. Salah satu cara mengatasinya dengan 

Metode yang bisa digunakan untuk memprediksi penjualan adalah Metode Double 

Exponential Smoothing dan Single Moving Average. Membandingkan nilai error 

atau kesalahan pada setiap Metode dapat disimpulkan dalam penentuan nilai 

alpha dan pergerakan dapat memengaruhi akurasi pada setiap Metode dengan 

menentukan nilai errornya. Pada Metode Double Exponential Smoothing 

diperoleh MAD = 4,074032703354, MSE = 26,261993930137, MAPE = 

26,799565681066. Sesangkan pada Metode Single Moving Average diperoleh 

MAD = 3,2205882352941, MSE = 14,036764705882, MAPE = 21,955439647515. 

Perbandingan dari dua Metode diperoleh Metode Single Moving Average sebagai 

metode terbaik untuk peramalan. Aplikasi ini dibangun dengan menggunakan 

bahasa pemograman PHP dan MySQL sebagai database. 

 

Kata Kunci : Double Exponential Smoothing, Single Moving Average, Prediksi 

Penjualan, Sepeda Motor, Error Relative. 

 

 

 

 

 



 
 

 
 

DAFTAR ISI 

Halaman 

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

PERSETUJUAN PEMBIMBING  .............................................................  ii 

PERSETUJUAN PENGUJI  .......................................................................  iii 

LEMBAR PRNYATAAN ............................................................................  iv 

KATA PENGANTAR ..................................................................................  v 

ABSTRACK ...................................................................................................  vii 

ABSTRAK  ...................................................................................................  viii 

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

DAFTAR TABEL ........................................................................................  xv 

DAFTAR GAMBAR ....................................................................................  xvii 

DAFTAR SIMBOL ......................................................................................  xix 

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

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

1.2 Rumusan Masalah ..................................................................  6 

1.3 Tujuan Penelitian ....................................................................  6 

1.4 Batasan Masalah .....................................................................  6 

1.5 Manfaat Penelitian ..................................................................  6 

1.5.1   Manfaat Bagi Peneliti ..................................................  7 

1.5.1   Manfaat Bagi Peneliti Selanjutnya ..............................  7 

1.6 Metodologi Penelitian ............................................................  8 

1.7 Sistematika Penulisan .............................................................  9 



 
 

 
 

BAB 2  LANDASAN TEORI ......................................................................  11 

2.1    Peramalan ................................................................................  11 

2.2    Penjualan .................................................................................  11 

2.3    Data Mining ............................................................................  13 

2.4    Knowledge Discovery In Database KDD ...............................  14 

2.5    Metode Double Exponential Smoothing .................................  16 

2.6    Metode Single Moving Average ..............................................  17 

2.7    Ukuran Ketepatan Nilai Peramalan  .......................................  18 

2.8    UML (Unified Modeling Languange) .....................................  20 

2.8.1   Use Case ......................................................................  20 

2.8.2   Object Diagram ...........................................................  21 

2.8.3   Activity Diagram .........................................................  22 

2.8.4   Class Diagram .............................................................  23 

2.8.5   Sequence Diagram.......................................................  25 

2.9    Basis Data (Database) ............................................................  26 

2.10  PHP .........................................................................................  26 

2.11  MySQL ....................................................................................  27 

2.12  XAMPP ...................................................................................  27 

2.13  Penelitian Terkait ....................................................................  28 

BAB 3  METODOLOGI PENELITIAN ....................................................  30 

3.1    Pengamatan Pendahuluan .......................................................  31 

3.2    Perumusan masalahan .............................................................  31 

3.3    Pengumpulan Data ..................................................................  31 



 
 

 
 

3.4    Analisa Data ............................................................................  33 

3.5    Perancangan Sistem  ...............................................................  33 

3.6    Implementasi ...........................................................................  34 

3.7    Pengujian Sistem .....................................................................  34 

3.8    Kesimpulan Dan Sarann .........................................................  35 

BAB 4  ANALISA DAN PERANCANGAN...............................................  36 

4.1 Analisa Sistem Lama ..............................................................  36 

4.2 Analisa Sistem Baru ...............................................................  37 

4.3 Perhitungan Manual Metode Double Exponential 

Smoothing dan Single Moving Average………………….. ....  38 

4.3.1  Perhitungan Metode Double Exponential Smoothing.  38 

4.3.2  Perhitungan Metode Single Moving Average .............  61 

4.4 Rancangan Sistem ..................................................................  70 

4.4.1 Use Case Diagram ......................................................  70 

A. Use Case Specification Data Sepesa Motor ........  71 

B. Use Case Specification Data Penjualan ...............  71 

C. Use Case Specification Proses Double 

Exponential Smoothing ........................................  74 

D. Use Case Specification Proses Single Moving 

Average  ...............................................................  75 

4.4.2    Object Diagram ..........................................................  75 

4.4.3    Activity Diagram ........................................................  76 

A. Activity Diagram Login .......................................  76 



 
 

 
 

B. Activity Diagram Kelola Data Sepeda Motor ......  77 

C. Activity Diagram Kelola Penjualan .....................  78 

D. Activity Diagram Double Exponential 

Smoothing ............................................................  80 

E. Activity Diagram Single Moving Average ...........  81 

4.4.3    Class Diagram  ...........................................................  82 

4.4.4    Sequence Diagram......................................................  82 

A. Sequence Diagram Kelola Data Sepeda Motor ...  83 

B. Sequence Diagram Kelola Data Penjualan 

Sepeda Motor .......................................................  84 

C. Sequence Diagram Proses Double Exponential 

Smoothing ............................................................  84 

D. Sequence Diagram Proses Single Moving Average 85 

4.5 Perancangan Database ...........................................................  86 

4.5.1 Perancangan Tabel ......................................................  86 

A. Tabel Data Admin ...............................................  86 

B. Tabel Data Sepeda Motor ....................................  86 

C. Tabel  Penjualan Sepeda Motor ...........................  87 

D. Tabel  Double Exponential Smoothing ................  87 

E. Tabel  Single Moving Average.............................  88 

4.5     Perancangan Antarmuka ........................................................  88 

4.6.1    Perancangan Halaman Login ......................................  88 

4.6.2    Perancangan Halaman Dashboard .............................  89 



 
 

 
 

4.6.3    Perancangan Halaman Sepeda Motor .........................  90 

4.6.4    Perancangan Halaman Penjualan Sepeda Motor ........  90 

4.6.5    Perancangan Halaman Double Exponential Smoothing 91 

4.6.6    Perancangan Halaman Single Moving Average ..........  91 

BAB 5  IMPLEMENTASI DAN PENGUJIAN .........................................  93 

1.1 Implementasi  .........................................................................  90 

1.1.1 Implementasi Perangkat Keras ...................................  90 

1.1.2 Implementasi Perangkat Lunak ..................................  91 

1.1.3 Hasil Implementasi .....................................................  91 

A. Halaman Login  ...................................................  91 

B. Halaman Dashboard  ...........................................  92 

C. Halaman Sepeda Motor  ......................................  93 

D. Halaman Penjualan  .............................................  94 

E. Halaman Double Exponential Smoothing  ...........  96 

F. Halaman Single Moving Average ........................  97 

G. Halaman Menu Laporan  .....................................  98 

H. Halaman Menu Pengaturan .................................  99 

1.2 Pengujian Sistem ....................................................................  101 

1.2.1 Pengujian Dengan Menggunakan Blackbox ...............  101 

5.2.1.1  Pengujian Login  ............................................  101 

5.2.1.2  Pengujian Halaman Branda  ..........................  102 

5.2.1.3  Pengujian Menu Sepeda Motor .....................  102 

5.2.1.4  Pengujian Menu Penjualan   ..........................  104 



 
 

 
 

5.2.1.5  Pengujian Menu DES  ....................................  105 

5.2.1.6  Pengujian Menu SMA  ...................................  105 

5.2.1.7  Pengujian Menu Laporan Sepeda Motor  ......  106 

5.2.1.8  Pengujian Menu Laporan Penjualan 

Sepeda Motor  ...............................................  106 

5.2.1.1  Pengujian Menu Pengaturan  .........................  108 

1.2.2 Pengujian Dengan Menggunakan UAT (user 

acceptance testing .......................................................  112 

1.2.3 Perhitungan User Acceptance Testing Dari Hasil 

Kuesioner Yang di Dapat Dari Pada Responde ..........  113 

1.3 Kesimpulan Pengujian  ...........................................................  114 

BAB 6  PENUTUP ........................................................................................  116 

6.1 Kesimpulan .............................................................................  116 

6.2 Saran .......................................................................................  116 

DAFTAR PUSTAKA 

LAMPIRAN 

 

 

 

 

 

 

 

 

 

 

 

 

 



 
 

 
 

DAFTAR TABEL 

Halaman 

Tabel 2.1 Penelitian Terkait ........................................................................  28 

Tabel 4.1 Data Penjualan Sepeda Motor Kawasaki ....................................  39 

Tabel 4.2  Hasil Smoothing Pertama ............................................................  42 

Tabel 4.3 Hasil Smoothing Kedua ...............................................................  44 

Tabel 4.4 Hasil Konstanta pemulusan .........................................................  46 

Tabel 4.5 Hasil Koefisiend Trend ...............................................................  49 

Tabel 4.6 Hasil Peramalan...........................................................................  52 

Tabel 4.7  Menghitung Laju Error ...............................................................  54 

Tabel 4.8 Menghitung Laju Error 2………………………………………. 56 

Tabel 4.9 Hasil PE dan MAPE ....................................................................  59 

Tabel 4.10 Data Penjualan Sepeda Motor Kawasaki ....................................  61 

Tabel 4.11 Hasil Peramalan ..........................................................................  63 

Tabel 4.12 Hasil Laju Error ..........................................................................  65 

Tabel 4.13 Hasil Laju Error 2 .......................................................................  66 

Tabel 4.14 Hasil MAPE .................................................................................  68 

Tabel 4.15 Use Case Specification Tambah Data Sepeda Motor..................  71 

Tabel 4.16 Use Case Specification Edit Data Sepeda Motor ........................  71 

Tabel 4.17 Use Case Specification Hapus Data Sepeda Motor ....................  72 

Tabel 4.18 Use Case Specification Tambah Data Penjualan  .......................  73 

Tabel 4.19 Use Case Specification Edit Data Penjualan ...............................  73 

Tabel 4.20 Use Case Specification Hapus Data Penjualan ...........................  74 



 
 

 
 

Tabel 4.21 Use Case Specification Proses Double Exponential Smoothing .  74 

Tabel 4.22 Use Case Specification Proses Single Moving Average ..............  75 

Tabel 4.23 Admin ..........................................................................................  86 

Tabel 4.24 Data Sepeda Motor.......................................................................  87 

Tabel 4.25 Penjualan Sepeda Motor..............................................................  87 

Tabel 4.26 Double Exponential Smoothing ...................................................  87 

Tabel 4.27 Single Moving Average ...............................................................  88 

Tabel 5.1 Pengujian Login...........................................................................  104 

Tabel 5.2 Pengujian Halaman Beranda .......................................................  105 

Tabel 5.3 Pengujian Menu Data Sepeda Motor ..........................................  106 

Tabel 5.4 Pengujian Menu Penjualan  .........................................................  107 

Tabel 5.5 Pengujian Menu DES ..................................................................  108 

Tabel 5.6 Pengujian Menu SMA ..................................................................  109 

Tabel 5.7 Pengujian Menu Laporan Sepeda Motor .....................................  109 

Tabel 5.8 Pengujian Menu Laporan Penjualan Sepeda Motor ....................  110 

 

 

 

 

 

 

 

 



 
 

 
 

DAFTAR GAMBAR 

Halaman 

Gambar 2.1 Use Case .................................................................................  21 

Gambar 2.2  Object Diagram ......................................................................  22 

Gambar 2.3  Class Diagram ........................................................................  23 

Gambar 2.4  Activity  Diagram ...................................................................  24 

Gambar 2.5  Sequence Diagram..................................................................  25 

Gambar 3.1  Tahapan Metodologi Penelitian ..............................................  30 

Gambar 4.1 Analisa Sistem Baru ...............................................................  37 

Gambar 4.2  Use Case Diagram .................................................................  70 

Gambar 4.3  Object Diagram ......................................................................  75 

Gambar 4.4 Activity  Diagram Login .........................................................  76 

Gambar 4.5  Activity  Diagram Kelola Data Sepeda Motor ........................  77 

Gambar 4.6  Activity  Diagram Kelola Data Penjualan ..............................  79 

Gambar 4.7  Activity  Diagram Double Exponential Smoothing ................  80 

Gambar 4.8  Activity  Diagram Single Moving Average ............................  81 

Gambar 4.9  Class Diagram ........................................................................  82 

Gambar 4.10  Sequence Diagram Kelola Sepeda Motor ..............................  83 

Gambar 4.11  Sequence Diagram Kelola Data Penjualan Sepeda Motor .....  84 

Gambar 4.12  Sequence Diagram Proses Double Exponential Smoothing ...  85 

Gambar 4.13  Sequence Diagram Proses Single Moving Average...............  85 

Gambar 4.14 Perancangan Halaman Login ..................................................  89 

Gambar 4.15 Perancangan Halaman Dashboard .........................................  89 



 
 

 
 

Gambar 4.16 Perancangan Halaman Sepeda Motor .....................................  90 

Gambar 4.17 Perancangan Halaman Penjualan Sepeda Motor ....................  90 

Gambar 4.18 Perancangan Halaman Double Exponential Smoothing .........  91 

Gambar 4.19 Perancangan Halaman Single Moving Average ......................  92 

Gambar 5.1 Halaman Login .......................................................................  94 

Gambar 5.2 Halaman Reset Password .......................................................  95 

Gambar 5.3 Halaman Dashboard ...............................................................  95 

Gambar 5.4 Halaman Sepeda Motor ..........................................................  96 

Gambar 5.5 Halaman Data Tipe Sepeda Motor .........................................  96 

Gambar 5.6 Halaman Edit Data Tipe Sepeda Motor..................................  97 

Gambar 5.7 Halaman Penjualan  ................................................................  97 

Gambar 5.8 Halaman Tambah Data Penjualan ..........................................  98 

Gambar 5.9 Halaman Edit Data Penjualan .................................................  98 

Gambar 5.10 Proses Double Exponential Smoothing ..................................  99 

Gambar 5.11 Halaman Hasil Prediksi Double Exponential Smoothing .......  99 

Gambar 5.12 Halaman Single Moving Average ...........................................  100 

Gambar 5.13 Halaman Hasil Prediksi Single Moving Average....................  100 

Gambar 5.14 Laporan Sepeda Motor ...........................................................  101 

Gambar 5.15 Laporan Data Penjualan  ........................................................  102 

Gambar 5.16 Menu Pengaturan ....................................................................  102 

Gambar 5.17 Tambah Data Admin ..............................................................  103 

Gambar 5.18 Edit Data Admin .....................................................................  103 

 



 
 

 
 

DAFTAR SIMBOL 

1. Simbol Flowchart 

Simbol Nama Keterangan 

 

 

 

Simbol komputerisasi 

Menggambarkan proses yang 

di lakukan secara 

terkomputerisasi. 

 

 

Input-Output 

 Simbol yang menyatakan 

input dan output data. 

 

 

Simbol garis 

Menggambarkan aliran proses  

dan dokumen. 

 

 

Simbol decision 

 ( Keputusan) 

Menggambarkan proses 

pengambilan keputusan dalam 

sistem. 

 

 

Terminator 

Untuk memulai (start) atau 

akhir (end) dari sesuatu 

kegiatan. 

 

 

Document 

 

Mencetak keluaran dalam 

bentuk dokumen (melalui 

printer) 

 

 

Preparation 

Simbol yang menyatakan 

penyediaan tempat 

penyimpanan suatu 

pengolahan untuk memberi 

harga awal 
 

 

 

Display 

Simbol yang Menyatakan 

yang menyatakan peralatan 

output yang digunakan yaitu 

layar, plotter, printer dan 

sebagainya 

 

 



 
 

 
 

2. Simbol Use Case 

Gambar Nama Keterangan 

 

Actor 

Peran pengguna yang 

memainkan ketika 

berinteraksi dengan Use 

Case. 

 
Association 

Permulaan / pengakhiran 

data. 

 

Use Case 
Urutan aksi-aksi yang 

ditampilkan sistem dan 

menghasilkan. 

 

3. Object Diagram 

Simbol  Nama Deskripsi 
 

 

 

Class Objek dari kelas yang 

berjalan saat sistem 

dijalankan. 
 

Link Relasi antar objek. 

 

4. Activity Diagram 

Gambar Nama Keterangan 

 
Initial State 

Bagaimana objek dibentuk dan 

diawali. 

 

Line Connector 
Digunakan untuk menghubungkan 

satu simbol dengan simbol lainnya. 

 
Action State 

Bagaimana masing-masing kelas 

antarmuka saling berinteraksi yang 

mencerminkan eksekusi dari suatu 

aksi. 



 
 

 
 

 

Activity final Bagian objek dibentuk dan diakhiri. 

 

Decision 

Digunakan untuk menggambarkan 

suatu keputusan / tindakan yang 

harus diambil pada kondisi tertentu. 

 Join 
Asosiasi penggabungan lebih dari 

satu aktivitas. 

 

5. Class Diagram 

Gambar Nama Keterangan 

 

Class Kelas pada struktur sistem. 

 

Generalization 

Relasi antar kelas dengan 

generalisasi-spesialisasi 

(umum-khusus). 

 

6. Sequence Diagram 

Gambar Nama Keterangan 

 

Object lifeline 
Objek entity antarmuka 

yang saling berinteraksi. 

 

Activation 
Objek dalam keadaan aktif 

dan berinteraksi pesan. 

 
Message (call) Pesan antar dua objek. 



 
 

 
 

 
Massage (return) 

Pengembalian diri 

pemanggilan prosedur. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


