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BAB V  

SIMPULAN DAN SARAN 

 

5.1 Simpulan 

Menurut hasil penelitian yang dilakukan dengan menggunakan Data Mining 

dengan algoritma Apriori, membentuk Aturan Asosiasi berdasarkan pola pembelian 

konsumen seperti yang telah disebutkan pada bab-bab sebelumnya, dapat ditarik 

beberapa simpulan, yaitu: 

1. Dari memanfaatkan data transaksi pembelian oleh konsumen dapat dihasilkan rule 

yang dapat membantu membentuk menu bundling atau paket penjualan di The 

Coffee Theory sehingga dapat membantu dalam membuat keputusan dan strategi 

yang dapat meningkatkan penjualan. 

2. Aplikasi data mining yang telah dibuat dengan menggunakan algoritma apriori ini 

dapat memberikan keputusan untuk menyediakan persediaan bahan baku 

berdasarkan produk yang sering dibeli atau paling banyak terjual. 

3. Aplikasi Data Mining ini mengantisipasi kekurangan persediaan bahan baku. 

4. Hasil dari perhitungan manual, perhitungan dengan RapidMiner Studio, dan 

perhitungan dengan aplikasi yang dibuat menunjukkan hasil yang sama dan 

memiliki nilai Confidence yang besar mengindikasikan suatu hubungan yang erat, 

serta nilai Lift Ratio lebih dari 1 yang dinyatakan bahwa rule tersebut valid. 

 

Dengan menggunakan Google Form, pengolahan data survei telah selesai 

dilakukan, dari data tersebut menunjukkan mayoritas responden memberikan umpan 

balik yang positif, Setuju sebesar 55,5% dan Sangat Setuju sebesar 44,5% terhadap 

aplikasi data mining yang telah dibuat. Hal ini menunjukkan bahwa program ini dapat 



 

 

 

bekerja dengan baik, memiliki desain yang menarik, dan dapat menyediakan sejumlah 

fungsionalitas yang diharapkan pengguna. 

 

5.2 Saran 

Berdasarkan keseluruhan pembahasan pada “Implementasi Data Mining Untuk 

Menentukan Pola Pemilihan Kombinasi Menu Menggunakan Algoritma Apriori Pada 

The Coffee Theory” maka ada beberapa saran yang dapat dilakukan antara lain: 

1. Menggunakan algoritma lain yang sebagai perbandingan tingkat akurasi contohnya 

seperti FP-Growth. 

2. Aplikasi yang telah dibuat masih berbasis web sehingga harapannya dapat 

dikembangkan, sehingga mempunyai aplikasi berbasis mobile. 
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Code Algoritma Apriori 

DataProcessController.php 

<?php 

namespace App\Http\Controllers\User; 

use App\Http\Controllers\Controller; 

use App\Models\DataProcessModel; 

use App\Models\TransactionsModel; 

use App\Models\Results; 

use Illuminate\Http\Request; 

 

class DataProcessController extends Controller 

{ 

    public function index() 

    { 

        return inertia('User/Dashboard/DataProcess/Index'); 

    } 

    public function store(Request $request) 

    { 

        $request->validate([ 

            'start_date' => 'required|date', 

            'end_date' => 'required|date|after_or_equal:start_date', 

            'minimum_support' => 'required|numeric|min:1|max:100', 

            'minimum_confidence' => 'required|numeric|min:1|max:100', 

        ]); 

        $startDate = $request->input('start_date'); 

        $endDate = $request->input('end_date'); 

        $checkDate = \App\Models\TransactionsModel::whereBetween('date', [$startDate, $endDate])->first(); 



 

 

 

        if ($checkDate == null) { 

            return back()->with([ 

                'message' => "There is no data in the range date you selected please choose another date", 

                'type' => "danger" 

            ]);  

        } 

        //save data to database 

        $data = new DataProcessModel(); 

        $data->user_id = auth()->user()->id; 

        $data->start_date = $request->input('start_date'); 

        $data->end_date = $request->input('end_date'); 

        $data->min_support = $request->input('minimum_support'); 

        $data->min_confidence = $request->input('minimum_confidence'); 

        $data->save(); 

        /// Get input from request 

        $start_date = $request->input('start_date'); 

        $end_date = $request->input('end_date'); 

        $minimum_support = $request->input('minimum_support'); 

        $minimum_confidence = $request->input('minimum_confidence'); 

        // Get transactions within date range 

        $transactionModels = \App\Models\TransactionsModel::whereBetween('date', [$start_date, $end_date])-

>get(); 

        // Get count transactions within date range 

        $totalTransactions = $transactionModels->count(); 

 

        // *** Start Itemset1 *** 

        //Separate the variant column into rows by comma and get the unique values 

        $itemset1 = \DB::table('transactions_models') 



 

 

 

                        ->select('variant') 

                        ->whereBetween('date', [$start_date, $end_date]) 

                        ->get() 

                        ->map(function($item) { 

                            return explode(",", $item->variant); 

                        }) 

                        ->flatten() 

                        ->unique() 

                        ->map(function($item) { 

                            return (object) [ 

                                'variant' => trim($item) 

                            ]; 

                        }); 

                         

        // Get frequency of each variant 

        $itemset1Frequency = []; 

        foreach ($itemset1 as $variant) { 

            $itemset1Frequency[$variant->variant] = 0; 

            foreach ($transactionModels as $transaction) { 

                if (strpos($transaction->variant, $variant->variant) !== false) { 

                    $itemset1Frequency[$variant->variant]++; 

                } 

            } 

        } 

         

        // Calculate minimum support for each variant 

        $supportItemset1 = []; 

        foreach ($itemset1Frequency as $itemset1frequency => $frequency) { 



 

 

 

            $supportItemset1[$itemset1frequency] = round($frequency / $totalTransactions * 100, 2); 

        } 

         

        // Filter items that pass and fail the minimum support 

        $passMinimumSupportItemset1 = array_filter($supportItemset1, function($support) use 

($minimum_support) { 

            return $support >= $minimum_support; 

        }); 

 

$failMinimumSupportItemset1 = array_filter($supportItemset1, function($support) use ($minimum_support) 

{ 

            return $support < $minimum_support; 

        }); 

        // *** End Itemset1 *** 

 

        // *** Start Itemset2 *** 

        // Itemset2 - Get all possible combinations of 2 items 

        $itemset2Combination = []; 

        $passKeys = array_keys($passMinimumSupportItemset1); 

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

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

                $item = $passKeys[$i]; 

                $item2 = $passKeys[$j]; 

                $itemset2Combination["$item,$item2"] = 0; 

            } 

        } 

         

        $itemset2 = array_keys($itemset2Combination); 



 

 

 

 

        // Get frequency of each itemset2 

        $itemset2Frequency = []; 

        foreach ($itemset2 as $itemset) { 

            $itemset = explode(",", $itemset); 

            $item1 = trim($itemset[0]); 

            $item2 = trim($itemset[1]); 

            $query = \DB::table('transactions_models') 

                        ->where('date', '>=', $start_date) 

                        ->where('date', '<=', $end_date); 

            $query->where(function($subquery) use ($item1, $item2) { 

                $subquery->where('variant', 'LIKE', '%'.$item1.'%') 

                        ->where('variant', 'LIKE', '%'.$item2.'%'); 

            }); 

            $count = $query->count(); 

            // Add itemset to $itemset2Frequency array with its frequency 

            $itemset2Frequency[implode(",", $itemset)] = $count; 

        } 

        // Calculate minimum support for each itemset2 

        $minimumSupportItemset2 = []; 

        foreach ($itemset2Frequency as $itemset => $frequency) { 

            $minimumSupportItemset2[$itemset] = round($frequency / $totalTransactions * 100, 2); 

        } 

 

        // Filter items that pass and fail the minimum support 

        $passMinimumSupportItemset2 = array_filter($minimumSupportItemset2, function($support) use 

($minimum_support) { 

            return $support >= $minimum_support; 



 

 

 

        }); 

        $failMinimumSupportItemset2 = array_filter($minimumSupportItemset2, function($support) use 

($minimum_support) { 

            return $support < $minimum_support; 

        }); 

        // *** End Itemset2 *** 

         

        // *** Start Itemset3 *** 

        // Itemset3 - Get all possible combinations of 3 items 

        $itemset3Combination = []; 

        $passKeys = array_keys($passMinimumSupportItemset2); 

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

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

                $item1 = explode(',', $passKeys[$i]); 

                $item2 = explode(',', $passKeys[$j]); 

                // Only generate combinations if the first item is the same 

                if ($item1[0] === $item2[0]) { 

                    $intersect = array_intersect($item1, $item2); 

                    if (count($intersect) == 1) { 

                        $diff1 = array_diff($item1, $intersect); 

                        $diff2 = array_diff($item2, $intersect); 

                        $newCombination = array_merge($intersect, $diff1, $diff2); 

                        //dd($newCombination); 

                        $itemset3Combination[implode(',', $newCombination)] = 0; 

                    } 

                } 

            } 

        } 



 

 

 

        $itemset3 = array_keys($itemset3Combination); 

        // Get frequency of each itemset3 

        $itemset3Frequency = []; 

        foreach ($itemset3 as $itemset) { 

            $itemset = explode(",", $itemset); 

            $item1 = trim($itemset[0]); 

            $item2 = trim($itemset[1]); 

            $item3 = trim($itemset[2]); 

            $query = \DB::table('transactions_models') 

                        ->where('date', '>=', $start_date) 

                        ->where('date', '<=', $end_date); 

            $query->where(function($subquery) use ($item1, $item2, $item3) { 

                $subquery->where('variant', 'LIKE', '%'.$item1.'%') 

                        ->where('variant', 'LIKE', '%'.$item2.'%') 

                        ->where('variant', 'LIKE', '%'.$item3.'%'); 

            }); 

            $count = $query->count(); 

            // Add itemset to $itemset3Frequency array with its frequency 

            $itemset3Frequency[implode(",", $itemset)] = $count; 

        } 

        // Calculate minimum support for each itemset3 

        $minimumSupportItemset3 = []; 

        foreach ($itemset3Frequency as $itemset => $frequency) { 

            $minimumSupportItemset3[$itemset] = round($frequency / $totalTransactions * 100, 2); 

        } 

 

        // Filter items that pass and fail the minimum support 



 

 

 

        $passMinimumSupportItemset3 = array_filter($minimumSupportItemset3, function($support) use 

($minimum_support) { 

            return $support >= $minimum_support; 

        }); 

        $failMinimumSupportItemset3 = array_filter($minimumSupportItemset3, function($support) use 

($minimum_support) { 

            return $support < $minimum_support; 

        }); 

        // *** End Itemset3 *** 

 

        // *** Start Calculate Confidence 2 Itemset *** 

        $itemsetConfCombination2 = []; 

        $itemABFrequency2 = []; 

        $itemAFrequency2 = []; 

        $valueConfidence2 = []; 

        $itemBFrequency2 = []; 

        $valueLift2 = []; 

 

        $confidenceItemset2=[]; 

        $passMinimumConfidenceItemset2 = []; 

        $failMinimumConfidenceItemset2 = []; 

 

        foreach ($passMinimumSupportItemset2 as $itemset => $support) { 

            $items = explode(",", $itemset); 

            $item1 = trim($items[0]); 

            $item2 = trim($items[1]); 

 

            // Create combination of 2 items and Get frequency of item1 



 

 

 

            $itemsetConfCombination2[] = [$item1, $item2];   

            $itemABFrequency2[] = $itemset2Frequency[$itemset]; 

            $itemAFrequency2[] = $itemset1Frequency[$item1]; 

            $valueConfidence2[] = round($itemset2Frequency[$itemset] / $itemset1Frequency[$item1] * 100 , 2); 

            $itemBFrequency2[] = $itemset1Frequency[$item2]; 

            $valueLift2[] = round(($itemset2Frequency[$itemset]/$itemset1Frequency[$item1]) / 

($itemset1Frequency[$item2]/$totalTransactions), 2); 

 

            $itemsetConfCombination2[] = [$item2, $item1]; 

            $itemABFrequency2[] = $itemset2Frequency[$itemset]; 

            $itemAFrequency2[] = $itemset1Frequency[$item2]; 

            $valueConfidence2[] = round($itemset2Frequency[$itemset] / $itemset1Frequency[$item2] * 100 , 2); 

            $itemBFrequency2[] = $itemset1Frequency[$item1]; 

            $valueLift2[] = round(($itemset2Frequency[$itemset]/$itemset1Frequency[$item2]) / 

($itemset1Frequency[$item1]/$totalTransactions), 2); 

        } 

         

        $confidenceItemset2 = array_map(function($itemset, $abFreq, $aFreq, $confidence2) { 

            return array_merge($itemset, array($abFreq, $aFreq, $confidence2)); 

        }, $itemsetConfCombination2, $itemABFrequency2, $itemAFrequency2, $valueConfidence2); 

 

        // Filter items that pass and fail the minimum confidence 

        $passMinimumConfidenceItemset2 = array_values(array_filter($confidenceItemset2, 

function($confidence2) use ($minimum_confidence) { 

            return $confidence2[4] >= $minimum_confidence; 

        })); 

         

        $failMinimumConfidenceItemset2 = array_values(array_filter($confidenceItemset2, 

function($confidence2) use ($minimum_confidence) { 



 

 

 

            return $confidence2[4] < $minimum_confidence; 

        })); 

 

        $valueLiftItemset2 = array_map(function($itemset, $confidence2, $bFreq, $lift2) { 

            return array_merge($itemset, array($confidence2, $bFreq, $lift2)); 

        }, $itemsetConfCombination2, $valueConfidence2, $itemBFrequency2, $valueLift2); 

 

        $passLiftItemset2 = array_values(array_filter($valueLiftItemset2, function($confidence2) use 

($minimum_confidence) { 

            return $confidence2[2] >= $minimum_confidence && $confidence2[4] >= 1; 

        })); 

 

        $failLiftItemset2 = array_values(array_filter($valueLiftItemset2, function($confidence2) use 

($minimum_confidence) { 

            return $confidence2[2] >= $minimum_confidence && $confidence2[4] < 1; 

        })); 

 

        //sort highest to lowest $passLiftItemset2 and $failLiftItemset32 

        usort($passLiftItemset2, function($a, $b) { 

            if ($b[2] === $a[2]) { 

                return $b[3] <=> $a[3]; 

            } 

            return $b[2] <=> $a[2]; 

        }); 

 

        usort($failLiftItemset2, function($a, $b) { 

            if ($b[2] === $a[2]) { 

                return $b[3] <=> $a[3]; 



 

 

 

            } 

            return $b[2] <=> $a[2]; 

        }); 

        // *** End Calculate Confidence 2 Itemset *** 

 

        // *** Start Calculate Confidence 3 Itemset *** 

        $itemsetConfCombination3 = []; 

        $itemABFrequency3 = []; 

        $itemAFrequency3 = []; 

        $valueConfidence3 = []; 

        $itemBFrequency3 = []; 

        $valueLift3 = []; 

 

        $confidenceItemset3=[]; 

        $passMinimumConfidenceItemset3 = []; 

        $failMinimumConfidenceItemset3 = []; 

         

        foreach ($passMinimumSupportItemset3 as $itemset => $support) { 

            $items = explode(",", $itemset); 

            $item1 = trim($items[0]); 

            $item2 = trim($items[1]); 

            $item3 = trim($items[2]); 

 

            // Create combination of 3 items and Get frequency of item1 

            $itemsetConfCombination3[] = [$item1, $item2, $item3]; 

            $itemABFrequency3[] = $itemset3Frequency[$itemset]; 

            $itemAFrequency3[] = $itemset2Frequency[$item1 . ',' . $item2]; 



 

 

 

            $valueConfidence3[] = round($itemset3Frequency[$itemset] / $itemset2Frequency[$item1 . ',' . $item2] 

* 100 , 2); 

            //lift itemset3 

            $itemBFrequency3[] = $itemset1Frequency[$item3]; 

            $valueLift3[] = round(($itemset3Frequency[$itemset]/$itemset2Frequency[$item1 . ',' . $item2]) / 

($itemset1Frequency[$item3]/$totalTransactions), 2); 

 

            $itemsetConfCombination3[] = [$item1, $item3, $item2]; 

            $itemABFrequency3[] = $itemset3Frequency[$itemset]; 

            $itemAFrequency3[] = $itemset2Frequency[$item1 . ',' . $item3]; 

            $valueConfidence3[] = round($itemset3Frequency[$itemset] / $itemset2Frequency[$item1 . ',' . $item3] 

* 100 , 2); 

            //lift itemset3 

            $itemBFrequency3[] = $itemset1Frequency[$item2]; 

            $valueLift3[] = round(($itemset3Frequency[$itemset]/$itemset2Frequency[$item1 . ',' . $item3]) / 

($itemset1Frequency[$item2]/$totalTransactions), 2); 

 

            $itemsetConfCombination3[] = [$item2, $item3, $item1]; 

            $itemABFrequency3[] = $itemset3Frequency[$itemset]; 

            $itemAFrequency3[] = $itemset2Frequency[$item2 . ',' . $item3]; 

            $valueConfidence3[] = round($itemset3Frequency[$itemset] / $itemset2Frequency[$item2 . ',' . $item3] 

* 100 , 2); 

            //lift itemset3 

            $itemBFrequency3[] = $itemset1Frequency[$item1]; 

            $valueLift3[] = round(($itemset3Frequency[$itemset]/$itemset2Frequency[$item2 . ',' . $item3]) / 

($itemset1Frequency[$item1]/$totalTransactions), 2); 

        }     

 

        $confidenceItemset3 = array_map(function($itemset, $abFreq3, $aFreq3, $confidence3) { 

            return array_merge($itemset, array($abFreq3, $aFreq3, $confidence3)); 



 

 

 

        }, $itemsetConfCombination3, $itemABFrequency3, $itemAFrequency3, $valueConfidence3); 

 

        // Filter items that pass and fail the minimum confidence 

        $passMinimumConfidenceItemset3 = array_values(array_filter($confidenceItemset3, 

function($confidence3) use ($minimum_confidence) { 

            return $confidence3[5] >= $minimum_confidence; 

        })); 

 

        $failMinimumConfidenceItemset3 = array_values(array_filter($confidenceItemset3, 

function($confidence3) use ($minimum_confidence) { 

            return $confidence3[5] < $minimum_confidence; 

        })); 

         

        $valueLiftItemset3 = array_map(function($itemset, $confidence3, $bFreq, $lift3) { 

            return array_merge($itemset, array($confidence3, $bFreq, $lift3)); 

        }, $itemsetConfCombination3, $valueConfidence3, $itemBFrequency3, $valueLift3); 

 

        $passLiftItemset3 = array_values(array_filter($valueLiftItemset3, function($confidence3) use 

($minimum_confidence) { 

            return $confidence3[3] >= $minimum_confidence && $confidence3[5] >= 1; 

        })); 

 

        $failLiftItemset3 = array_values(array_filter($valueLiftItemset3, function($confidence3) use 

($minimum_confidence) { 

            return $confidence3[3] >= $minimum_confidence && $confidence3[5] < 1; 

        })); 

 

        //sort highest to lowest $passLiftItemset3 and $failLiftItemset3 

        usort($passLiftItemset3, function($a, $b) { 



 

 

 

            if ($b[3] === $a[3]) { 

                return $b[5] <=> $a[5]; 

            } 

            return $b[3] <=> $a[3]; 

        }); 

 

        usort($failLiftItemset3, function($a, $b) { 

            if ($b[3] === $a[3]) { 

                return $b[5] <=> $a[5]; 

            } 

            return $b[3] <=> $a[3]; 

        }); 

        // *** End Calculate Confidence 3 Itemset *** 

        $itemsetResult = $this->resultItemset($passLiftItemset2, $passLiftItemset3); 

        return inertia('User/Dashboard/DataProcess/Index', [ 

            'minimum_support'               => $minimum_support, 

            'minimum_confidence'            => $minimum_confidence, 

            'totalTransactions'             => $totalTransactions, 

            'itemset1Frequency'             => $itemset1Frequency, 

            'passMinimumSupportItemset1'    => $passMinimumSupportItemset1, 

            'failMinimumSupportItemset1'    => $failMinimumSupportItemset1, 

            'itemset2Frequency'             => $itemset2Frequency, 

            'passMinimumSupportItemset2'    => $passMinimumSupportItemset2, 

            'failMinimumSupportItemset2'    => $failMinimumSupportItemset2, 

            'itemset3Frequency'             => $itemset3Frequency, 

            'passMinimumSupportItemset3'    => $passMinimumSupportItemset3, 

            'failMinimumSupportItemset3'    => $failMinimumSupportItemset3, 

            'passMinimumConfidenceItemset2' => $passMinimumConfidenceItemset2, 



 

 

 

            'failMinimumConfidenceItemset2' => $failMinimumConfidenceItemset2, 

            'passMinimumConfidenceItemset3' => $passMinimumConfidenceItemset3, 

            'failMinimumConfidenceItemset3' => $failMinimumConfidenceItemset3, 

            'passLiftItemset2'              => $passLiftItemset2, 

            'failLiftItemset2'              => $failLiftItemset2, 

            'passLiftItemset3'              => $passLiftItemset3, 

            'failLiftItemset3'              => $failLiftItemset3, 

        ]); 

    } 

 


