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BAB V  

SIMPULAN DAN SARAN 

5.1 Kesimpulan 

1. Menghindari Menu Fisik 

Dengan sistem menu digital, restoran dapat menghindari kekurangan menu fisik pada saat 

banyak tamu datang sekaligus, sehingga pemesanan tetap berjalan lancar dan efisien. 

2. Menonaktifkan Menu  

Sistem ini menguntungkan karena menu yang tidak tersedia secara otomatis dinonaktifkan 

pada menu digital, tanpa perlu adanya komunikasi manual antara waitress dan pelanggan, 

yang mempercepat proses pemesanan dan mengurangi kebingungan pelanggan. 

3. Mendorong Penjualan 

Dengan sistem yang mendorong penjualan menu tambahan atau pendamping, restoran dapat 

menjual menu best seller lain yang dapat menaikkan omset penjualan. 

4. Stock Bahan Baku 

Hal ini sangat memudahkan restoran dalam membeli bahan baku karena restoran akan 

berfokus pada bahan yang cepat habis dan lebih berani untuk stok bahan baku dalam jumlah 

besar. 

5. Penerapan metode apriori dan pengujian SUS 

Sistem yang telah dibuat menghasilkan respon yang positif dari para pihak restoran yang 

diwawancarai, sistem apriori yang digunakan pada pemesanan menu secara digital dapat 

berdampak pada penjualan. Selain itu, pada pengujian SUS skor rata-rata yang didapat 

adalah 72,4. Dari hasil tersebut, maka sistem pemesanan makanan dan minuman mendapat 

grade C+, peringkat persentilnya berada pada kisaran 63,8%, masuk dalam kategori Good 

untuk sifatnya (Adjective) dan masuk dalam kategori marginal untuk tingkat penerimaannya 

(Acceptable) dan untuk nilai NPS-nya sediri tergolong passive. 
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5.2 Saran 

Berdasarkan penelitian ini, maka saran yang dapat diberikan adalah sebagai berikut: 

1. Pengembangan fitur ulasan menu 

Sistem perlu mengembangkan fitur ulasan menu supaya pelanggan dapat lebih yakin 

dalam memilih menu, karena terdapat ulasan yang memungkinkan pelanggan untuk 

mempertimbangkan menu tersebut. 

2. Pengembangan fitur pemilihan 2 menu terlaris 

Sistem perlu mengembangkan fitur pencarian menu terlaris dengan 2 itemset atau 

menu A dan menu B, sehingga proses perhitungan apriori dapat dilakukan secara 

otomatis mengambil data dari penjualan secara langsung tanpa perlu menghitung 

apriori secara manual. 
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LAMPIRAN 

 

Lampiran A- 1 Program (Coding) 

Lampiran Coding Apriori 

 

 

<?php 

 

namespace App\Http\Controllers; 

 

use App\Models\Customer; 

use App\Models\Order; 

use App\Models\OrderDetail; 

use App\Models\Product; 

use Exception; 

use Illuminate\Http\Request; 

use Illuminate\Support\Facades\Validator; 

 

class OrderController extends Controller 

{ 

    protected $order; 

    protected $product; 

    protected $orderDetail; 

    protected $customer; 

 

    public function __construct() 

    { 

        $this->order = new Order(); 

        $this->product = new Product(); 

        $this->orderDetail = new OrderDetail(); 

        $this->customer = new Customer(); 

    } 
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    public function getOrders(Request $request) 

    { 

        try { 

            $search = $request->input('search', ''); 

            $perPage = $request->input('perPage', 10); 

            $page = $request->input('page', 1); 

 

            $getOrders = $this->order->getOrders($search, $perPage, $page); 

 

            return response()->json([ 

                'success'   => true, 

                'orders'    => $getOrders, 

            ]); 

        } catch (Exception $error) { 

            return response()->json([ 

                'success'   => false, 

                'message'   => $error->getMessage() 

            ], 500); 

        } 

    } 

 

    public function getOrdersData() 

    { 

        try { 

            $getOrders = $this->order->getOrdersData(); 

 

            return response()->json([ 

                'success'   => true, 

                'orders'    => $getOrders, 

            ]); 

        } catch (Exception $error) { 

            return response()->json([ 

                'success'   => false, 

                'message'   => $error->getMessage() 
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            ], 500); 

        } 

    } 

 

    public function getOrderById($orderId) 

    { 

        try { 

            $getOrders = $this->order->where('id', $orderId)->first(); 

 

            return response()->json([ 

                'success'   => true, 

                'orders'    => $getOrders, 

            ]); 

        } catch (Exception $error) { 

            return response()->json([ 

                'success'   => false, 

                'message'   => $error->getMessage() 

            ], 500); 

        } 

    } 

 

    public function getOrderDetailById($orderId) 

    { 

        try { 

            $getOrderDetails = $this->orderDetail->getOrderDetailById($orderId); 

 

            return response()->json([ 

                'success'   => true, 

                'orders'    => $getOrderDetails, 

            ]); 

        } catch (Exception $error) { 

            return response()->json([ 

                'success'   => false, 

                'message'   => $error->getMessage() 
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            ], 500); 

        } 

    } 

 

    public function storeOrder(Request $request) 

    { 

        try { 

            $validation = Validator::make($request->all(), [ 

                'order_date'    => 'required|date', 

                'customer'      => 'required', 

            ], [ 

                'order_date.required'   => 'Tanggal pesanan tidak boleh kosong.', 

                'order_date.date'       => 'Format tanggal pesanan tidak sesuai.', 

                'customer.required'     => 'Nama pelanggan tidak boleh kosong.' 

            ]); 

 

            if($validation->fails()) { 

                return response()->json([ 

                    'success'   => false, 

                    'message'   => 'Something went wrong with your input.', 

                    'errors'    => $validation->errors() 

                ], 400); 

            } 

 

            $orderNo = 'ORDER#' . date('mdHis'); 

 

            $this->order->create([ 

                'order_date'    => $request->order_date, 

                'order_no'      => $orderNo, 

                'customer'      => $request->customer 

            ]); 

 

            return response()->json([ 

                'success'   => true, 
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                'message'   => 'Pesanan baru berhasil dibuat.' 

            ]); 

        } catch (Exception $error) { 

            return response()->json([ 

                'success'   => false, 

                'message'   => $error->getMessage() 

            ], 500); 

        } 

    } 

 

    public function updateOrder(Request $request, $orderId) 

    { 

        try { 

            $this->order->where('id', $orderId)->update([ 

                'status'    => $request->status 

            ]); 

 

            return response()->json([ 

                'success'   => true, 

                'message'   => 'Pesanan telah selesai dibuat, mohon diantarkan ke pelanggan.' 

            ]); 

        } catch (Exception $error) { 

            return response()->json([ 

                'success'   => false, 

                'message'   => $error->getMessage() 

            ], 500); 

        } 

    } 

 

    // For customer endpoint API 

    public function addProductToOrder(Request $request) 

    { 

        try { 

            foreach ($request->order_detail as $item) { 
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                $getProducts = $this->product->where('id', $item['product_id'])->get(); 

 

                if ($getProducts->isEmpty() || $getProducts->first()->stock < $item['qty']) { 

                    return response()->json([ 

                        'success' => false, 

                        'message' => 'Stok produk tidak cukup untuk item ' . $item['product_id'] 

                    ], 400); 

                } 

 

                $getProduct = $getProducts->first(); 

 

                $getProduct->stock -= $item['qty']; 

                $getProduct->save(); 

 

                $this->orderDetail->create([ 

                    'order_id'      => $request->order_id, 

                    'product_id'    => $item['product_id'], 

                    'qty'           => $item['qty'], 

                    'price'         => $item['price'], 

                ]); 

            } 

 

            return response()->json([ 

                'success'   => true, 

                'message'   => 'Pesanan mu berhasil berhasil ditambahkan.' 

            ]); 

        } catch (Exception $error) { 

            return response()->json([ 

                'success'   => false, 

                'message'   => $error->getMessage() 

            ], 500); 

        } 

    } 
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    public function updateOrderData(Request $request, $orderId) 

    { 

        try { 

            $validation = Validator::make($request->all(), [ 

                'person'    => 'required|numeric', 

                'table_no'  => 'required|numeric', 

                'phone'     => 'required|numeric|digits_between:10,13' 

            ], [ 

                'person.required'   => 'Jumlah orang tidak boleh kosong.', 

                'person.numeric'    => 'Jumlah orang hanya dapat diisi angka.', 

                'table_no.required' => 'Nomor meja tidak boleh kosong.', 

                'table_no.numeric'  => 'Nomor meja hanya dapat diisi angka.', 

                'phone.required'    => 'Nomor handphone tidak boleh kosong.', 

            ]); 

 

            if($validation->fails()) { 

                return response()->json([ 

                    'success'   => false, 

                    'message'   => 'Something went wrong with your input.', 

                    'errors'    => $validation->errors() 

                ], 400); 

            } 

 

            $getOrderById = $this->order->select('customer')->where('id', $orderId)->first(); 

            $checkIfCustomerExist = $this->customer->where('phone', $request->phone)-

>first(); 

 

            if(empty($checkIfCustomerExist)) { 

                $this->customer->create([ 

                    'customer_name' => $getOrderById->customer, 

                    'phone'         => $request->phone, 

                    'address'       => null 

                ]); 

            } 
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            $this->order->where('id', $orderId)->update([ 

                'person'    => $request->person, 

                'table_no'  => $request->table_no, 

            ]); 

 

            return response()->json([ 

                'success'   => true, 

                'message'   => 'Berhasil, silahkan melakukan pesanan.' 

            ]); 

        } catch (Exception $error) { 

            return response()->json([ 

                'success'   => false, 

                'message'   => $error->getMessage() 

            ], 500); 

        } 

    } 

 

    public function checkOrderStatus($orderId) 

    { 

        try { 

            $getOrderById = $this->order->select('id', 'order_no', 'status') 

                                        ->where('id', $orderId) 

                                        ->first(); 

 

            if(empty($getOrderById)) { 

                return response()->json([ 

                    'success'   => false, 

                ], 404); 

            } else { 

                if($getOrderById->status === 'served') { 

                    return response()->json([ 

                        'success'   => false, 

                    ], 400); 
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                } 

            } 

 

            return response()->json([ 

                'success'   => true, 

            ]); 

        } catch (Exception $error) { 

            return response()->json([ 

                'success'   => false, 

                'message'   => $error->getMessage() 

            ], 500); 

        } 

    } 

 

    public function showRecommendation(Request $request) 

    { 

       try { 

        $productId = $request->query('productId'); 

        $thresholdSupport = 0.10; 

        $thresholdConfidence = 0.70; 

 

        $transactions = $this->order->getTransactions(); 

 

        if ($transactions->isEmpty()) { 

            return response()->json([ 

                'success' => false, 

                'message' => 

                'No transactions found.' 

            ], 400); 

        } 

 

        // preparing for item set 1 

        $itemSet1 = $transactions->pluck('product_id')->toArray(); 
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        // counting support for item set 1 

        $support1 = $this->calculateSupport($itemSet1, $transactions, $thresholdSupport); 

 

        // filtering item with support below threshold 

        $filteredItemSet1 = array_filter($support1, fn($support) => $support >= 

$thresholdSupport); 

 

        if (count($filteredItemSet1) < 2) { 

            return response()->json([ 

                'success' => false, 

                'message' => 'Not enough item pairs for recommendation.' 

            ], 400); 

        } 

 

        // make item pairs (item set 2) 

        $itemSet2 = $this->generateItemPairs(array_keys($filteredItemSet1)); 

 

        // count support for item set 2 

        $support2 = $this->calculateSupport($itemSet2, $transactions, $thresholdSupport); 

 

        // filter item set 2 based on support 

        $filteredItemSet2 = array_filter($support2, function ($support) use 

($thresholdSupport) { 

            return $support >= $thresholdSupport; 

        }); 

 

        // make sure filteredItemSet2 contains pairs product, instead string 

        $filteredItemSet2 = $this->formatItemPairs($filteredItemSet2); 

 

        // counting confidence for item set 2 

        $confidence2 = $this->calculateConfidence($filteredItemSet2, $transactions); 

 

        // filtering based on confidence threshold 
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        $filteredConfidence = array_filter($confidence2, fn($confidence) => $confidence >= 

$thresholdConfidence); 

 

        // get recommendation based on confidence 

        $recommendations = $this->getRecommendations($filteredConfidence); 

 

        // set array recommendations 

        $detailedRecommendations = []; 

 

        foreach ($recommendations as $recommendation) { 

            $itemPair = explode(',', $recommendation['item_pair']); 

 

            if (in_array((string)$productId, $itemPair)) { 

                foreach ($itemPair as $item) { 

                    $product = $this->product->find($item); 

                    if ($product) { 

                        $detailedRecommendations[] = [ 

                            'id' => $product->id, 

                            'product_name' => $product->product_name, 

                            'price' => $product->price, 

                            'catalogue' => $product->catalogue, 

                            'confidence' => $recommendation['confidence'], 

                        ]; 

                    } 

                } 

            } 

        } 

 

        return response()->json([ 

            'success'           => true, 

            'productId'         => $productId, 

            'apriori'           => $recommendations, 

            'recommendations'   => collect($detailedRecommendations)->unique('id')-

>values()->all(), 
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        ]); 

       } catch (Exception $error) { 

        return response()->json([ 

            'success'   => false, 

            'message'   => $error->getMessage() 

        ], 500); 

       } 

    } 

 

    private function formatItemPairs($filteredItemSet) 

    { 

        // set data to pairs product (array) 

        $formattedPairs = []; 

        foreach ($filteredItemSet as $pair => $confidenceValue) { 

            $products = explode(',', $pair); 

            $formattedPairs[] = $products; 

        } 

 

        return $formattedPairs; 

    } 

 

    private function calculateSupport($itemSets, $transactions) 

    { 

        $support = []; 

        $totalTransactions = count(array_unique(array_column($transactions->toArray(), 

'order_id'))); 

 

        if ($totalTransactions == 0) return []; 

 

        $groupedTransactions = $transactions->groupBy('order_id')->map(function 

($transactionGroup) { 

            return $transactionGroup->pluck('product_id')->toArray(); 

        }); 
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        foreach ($itemSets as $itemSet) { 

            $count = 0; 

            $itemSet = (array) $itemSet; 

            foreach ($groupedTransactions as $productsInTransaction) { 

                if (count(array_intersect($itemSet, $productsInTransaction)) == 

count($itemSet)) { 

                    $count++; 

                } 

            } 

 

            $support[implode(',', $itemSet)] = $count / $totalTransactions; 

        } 

 

        return $support; 

    } 

 

    private function generateItemPairs($itemSet) 

    { 

        $pairs = []; 

        for ($i = 0; $i < count($itemSet); $i++) { 

            for ($j = $i + 1; $j < count($itemSet); $j++) { 

                if ($itemSet[$i] !== $itemSet[$j]) { 

                    $pairs[] = [$itemSet[$i], $itemSet[$j]]; 

                } 

            } 

        } 

        return $pairs; 

    } 

 

    private function calculateConfidence($itemPairs, $transactions) 

    { 

        $confidence = []; 

 

        $groupedTransactions = []; 
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        foreach ($transactions as $transaction) { 

            $groupedTransactions[$transaction->order_id][] = $transaction->product_id; 

        } 

 

        foreach ($itemPairs as $pair) { 

            $itemA = $pair[0]; 

            $itemB = $pair[1]; 

 

            $countAB = 0; 

            $countA = 0; 

 

            foreach ($groupedTransactions as $productsInTransaction) { 

                if (in_array($itemA, $productsInTransaction)) { 

                    $countA++; 

                    if (in_array($itemB, $productsInTransaction)) { 

                        $countAB++; 

                    } 

                } 

            } 

 

            if ($countA > 0) { 

                $confidence[implode(',', $pair)] = $countAB / $countA; 

            } else { 

                $confidence[implode(',', $pair)] = 0; 

            } 

        } 

 

        return $confidence; 

    } 

 

    private function getRecommendations($confidence) 

    { 

        arsort($confidence); 
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        $recommendations = []; 

        foreach ($confidence as $pair => $conf) { 

            $recommendations[] = [ 

                'item_pair' => $pair, 

                'confidence' => $conf 

            ]; 

        } 

 

        return $recommendations; 

    } 
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Lampiran A- 2 Grafik Jawaban Kuesioner 

 

Jawaban Pertanyaan 1 

 

 

Jawaban Pertanyaan 2 
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Jawaban Pertanyaan 3 

 

 

Jawaban Pertanyaan 4 
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Jawaban Pertanyaan 5 

 

 

Jawaban Pertanyaan 6 
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Jawaban Pertanyaan 7 

 

 

Jawaban Pertanyaan 8 
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Jawaban Pertanyaan 9

 

Jawaban Pertanyaan 10 
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Lampiran Dokumentasi Hasil Observasi 

 

Restoran Srasi                                                          Restoran Oniku 

 

 

 

 

 

 

 

 

 

             

                                                    Restoran Bum 

 

 

 

 

 

 

 


