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LAMPIRAN 

 

Lampiran 1. Tabel data gejala 

Kode Nama Gejala 

M001 Rangsangan Mekanik 

M002 Rangsangan Termal 

M003 Rangsangan Kimia 

N001 Akibat Jatuh/Kecelakaan 

N003 Melakukan Gerakan 

O001 Lupus/Sindrom Guillain-Barre/Sindrom Sjorgen/Vakuilitis/Rheumatoid 

P001 Hepatitis B/Hepatitis C 

P003 HIV 

P004 Penyakit Lyme/Herpes/Virus Epstein-Barr/Kusta 

P008 Diferi 

Q001 Beraktivitas Ringan 

Q002 Beraktivitas Sedang 

Q003 Beraktivitas Berat 

R001 Hilang dan timbul saat beraktivitas sehari hari dan hilang saat tidur 

R002 Hanya hilang saat tidur 

R003 Tidak dapat tidur atau sering terjaga oleh gangguan nyeri sewaktu tidur 

S001 Tidak Spesifik 

S002 Ditusuk / Ditikam/ Tajam 

S004 Panas atau Menyengat/ Terbakar 

S005 Ditekan/Nyeri Tumpul/Tertembak 

S007 Kram/Kesemutan 

S011 Alodinia/Hyperalgesia/Hipoestesia/Disestesia 

T001 Menyebar 

T002 Berfokus Satu Titik 

U001 <3 Bulan 

U002 >3 Bulan 

V001 Perlahan-lahan 

V002 Tiba - tiba 

W001 Terus - menerus 

W002 Kadang - Kadang 

Y001 Tidak Nyeri 

Y002 Dapat Ditoleransi 

Y003 Sedikit dapat ditoleransi 

Y004 Tidak Dapat Ditoleransi 

Y005 Sangat tidak dapat ditoleransi 

Y006 Tidak Tertahankan 
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Lampiran 2. Tabel kode penyakit 

 

Kode Nama Penyakit 

A002 Nyeri Akut Somatik Ringan 

A003 Nyeri Akut Viseral Ringan 

A004 Nyeri Akut Neuroptaik Ringan 

A005 Nyeri Akut Somatik Sedang 

A006 Nyeri Akut Viseral Sedang 

A007 Nyeri Akut Neuropatik Sedang 

A008 Nyeri Akut Somatik Berat 

A009 Nyeri Akut Viseral Berat 

A010 Nyeri Akut Neuropatik Berat 
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Lampiran 3 . Code Generate 

public function generateData() 

        { 

            // Menentukan jumlah data 

            for ($i = 0; $i <501; $i++) { 

                // Membuat array asosiatif untuk setiap baris data 

                $data = [ 

                    'M001' => 0.00, 'M002' => 0.00, 'M003' => 0.00, 'N001' => 0.00, 'N003' => 0.00, 'O001' 

=> 0.00, 'P001' => 0.00, 'P003' => 0.00, 'P004' => 0.00, 'P008' => 0.00, 'Q001' => 0.00, 'Q002' => 0.00, 

'Q003' => 0.00, 'R001' => 0.00, 'R002' => 0.00, 'R003' => 0.00, 'S001' => 0.00, 'S002' => 0.00, 'S004' => 

0.00, 'S005' => 0.00, 'S007' => 0.00, 'S011' => 0.00, 'T001' => 0.00, 'T002' => 0.00, 'U001' => 0.00, 

'U002' => 0.00, 'V001' => 0.00, 'V002' => 0.00, 'W001' => 0.00, 'W002' => 0.00, 'Y001' => 0.00, 'Y002' => 

0.00, 'Y003' => 0.00, 'Y004' => 0.00, 'Y005' => 0.00, 'Y006' => 0.00, 

                ]; 

                // Memilih minimal 2 hingga maksimal 4 gejala untuk kategori P 

                $mGejala = ['M001', 'M002', 'M003', 'N001', 'N003', 'O001', 'P001', 'P003', 'P004', 'P008', 

'Q001', 'Q002', 'Q003', 'R001', 'R002', 'R003']; 

                $selectedMGejalaIndexes = array_rand($mGejala, rand(2, 4)); 

                foreach ((array) $selectedMGejalaIndexes as $index) { 

                    $gejalaM = $mGejala[$index]; 

                    $data[$gejalaM] = rand(1, 5) * 0.20; 

                } 

 

                // Memilih minimal 1 hingga maksimal 3 gejala untuk kategori S 

                $sGejala = ['S001', 'S002', 'S004', 'S005', 'S007', 'S011']; 

                $selectedSGejalaIndexes = array_rand($sGejala, rand(1, 3)); 



76 
 

                foreach ((array) $selectedSGejalaIndexes as $index) { 

                    $gejalaS = $sGejala[$index]; 

                    $data[$gejalaS] = rand(1, 5) * 0.20; 

                } 

 

                // Memilih minimal 2 hingga maksimal 3 gejala untuk kategori lainnya 

                $tGejala = ['T001', 'T002', 'U001', 'U002', 'V001', 'V002', 'W001', 'W002']; 

                $selectedTGejalaIndexes = array_rand($tGejala, rand(2, 3)); 

                ; 

                foreach ((array) $selectedTGejalaIndexes as $index) { 

                    $gejalaT = $tGejala[$index]; 

                    $data[$gejalaT] = rand(1, 5) * 0.20; 

                } 

 

                // Mengubah minimal dan maksimal 1 gejala dari Y menjadi 1.00 

                $yGejala = ['Y001', 'Y002', 'Y003', 'Y004', 'Y005', 'Y006']; 

                $selectedYGejalaIndexes = array_rand($yGejala, rand(1, 1)); 

                ; 

                foreach ((array) $selectedYGejalaIndexes as $index) { 

                    $gejalaY = $yGejala[$index]; 

                    $data[$gejalaY] = 1.00; 

                } 

     

                $dataG = DB::select('CALL getAllGejala()'); 

         

                $k=0; 

                foreach ($dataG as $dG) { 

                    $nilai = $dG->kode_g; 

                    if ($data[$nilai]!= 0) { 
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                        $dataM[$k] = $nilai; 

                        $k++; 

                    } 

                } 

                 

                $dataP = DB::select('CALL getAllPenyakit()'); 

                $n_diagnosa = 0; 

         

                for ($n = 0; $n < count($dataP); $n++) { 

                    $j = 0; 

                    $CF = 2; 

                    $CFnext = 2; 

                    $CFk = 0; 

                    for ($m = 0; $m < count($dataM); $m++) { 

                        $dataA = DB::select('CALL getDataAturanWhere("' . $dataP[$n]->kode_p . '","' .               

$dataM[$m] . '")'); 

                        if ($dataA != []) { 

                            if ($j == 0) { 

                                $nilai_pakar = $dataA[0]->MB - $dataA[0]->MD; 

                                $name2 = $dataM[$m]; 

                                $nilai_user = $data[$name2]; 

                                $CF = $nilai_pakar * $nilai_user; 

                                $CFk = $CF; 

                                $j++; 

                            } else { 

                                $nilai_pakar = $dataA[0]->MB - $dataA[0]->MD; 

                                $name2 = $dataM[$m]; 

                                $nilai_user = $data[$name2]; 

                                $CFnext = $nilai_pakar * $nilai_user; 
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                                $CFk = $CF + ($CFnext * (1 - $CF)); 

                                $CF = $CFk; 

                            } 

                        } 

                    } 

                    if ($n_diagnosa < $CFk) { 

                        $n_diagnosa = $CFk; 

                        $diagnosa = $dataP[$n]->kode_p; 

                    } 

                    // $query = DB::insert('CALL addDataDetailHasil("' . $lastDK[0]->id_konsul . '","' . 

$dataP[$i]->kode_p . '","' . $CFk . '")'); 

                } 

                $data['diagnosa'] = $diagnosa; 

                DB::insert('CALL addDataMl( 

               '" . $data['M001'] . '", "' . $data['M002'] . '", "' . $data['M003'] . '", "' . 

$data['N001'] . '", "' . $data['N003'] . '", "' . $data['O001'] . '", "' . $data['P001'] . '", "' . 

$data['P003'] . '", "' . $data['P004'] . '", "' . $data['P008'] . '", "' . $data['Q001'] . '", "' . 

$data['Q002'] . '", "' . $data['Q003'] . '", "' . $data['R001'] . '", "' . $data['R002'] . '", "' . 

$data['R003'] . '", "' . $data['S001'] . '", "' . $data['S002'] . '", "' . $data['S004'] . '", "' . 

$data['S005'] . '", "' . $data['S007'] . '", "' . $data['S011'] . '", "' . $data['T001'] . '", "' . 

$data['T002'] . '", "' . $data['U001'] . '", "' . $data['U002'] . '", "' . $data['V001'] . '", "' . 

$data['V002'] . '", "' . $data['W001'] . '", "' . $data['W002'] . '", "' . $data['Y001'] . '", "' . 

$data['Y002'] . '", "' . $data['Y003'] . '", "' . $data['Y004'] . '", "' . $data['Y005'] . '", "' . 

$data['Y006'] . '", "' . $data['diagnosa'] . '" 

                )'); 

            } 

            return view('admin.inner.viewdata'); 

        } 
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Lampiran 4 . Capture Antarmuka Sistem Pakar sebelumnya 
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Lampiran 5 . Lembar Penjelasan Penelitian 



82 
 

Lampiran 6 . Lembar Persetujuan Setelah Penjelasan (PSP) 
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Lampiran 7 . Sertifikat / STR Pakar   
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Lampiran 8 . Dokumentasi bersama Pakar 
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Lampiran 9 . Kode Program Analisa Data ( Python ) 

# 

=============================================================

======== 

# BAGIAN 1: SETUP & LOAD DATA 

# Tujuan: Memuat dataset final (9 kelas, 100% divalidasi pakar, 

# termasuk 138 koreksi label dari hasil validasi penuh) 

# 

=============================================================

======== 

import pandas as pd 

import numpy as np 

import matplotlib.pyplot as plt 

from sklearn.model_selection import train_test_split 

from sklearn.ensemble import RandomForestClassifier 

from sklearn.metrics import classification_report, accuracy_score 

from imblearn.over_sampling import SMOTE 

import lightgbm as lgb 

import warnings 

warnings.filterwarnings('ignore') 

 

file_path = '/content/drive/My Drive/Colab 

Notebooks/Dataset_FINAL_100persen_Tervalidasi.csv' 

df = pd.read_csv(file_path) 

if 'no' in df.columns: 

    df = df.drop(columns=['no']) 

 

X = df.drop('diagnosa', axis=1) 

y = df['diagnosa'] 

print(f"Total data: {len(df)}, Jumlah kelas: {y.nunique()}, Jumlah fitur: 

{X.shape[1]}") 

print(f"Distribusi kelas:\n{y.value_counts().sort_index()}") 

 

# 

=============================================================

======== 

# BAGIAN 2: SPLIT DATA (80:20, STRATIFIED) 

# Tujuan: Membagi data latih/uji dengan proporsi kelas terjaga. 

# X_test, y_test di sini SAMA untuk semua skenario di bawah, 

# supaya perbandingan antar skenario adil 
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# 

=============================================================

======== 

X_train, X_test, y_train, y_test = train_test_split( 

    X, y, test_size=0.2, random_state=42, stratify=y 

) 

print(f"\nData latih: {len(X_train)}, Data uji: {len(X_test)}") 

 

# 

=============================================================

======== 

# BAGIAN 3: SKENARIO 1 4 TANPA SMOTE (baseline) 

# Tujuan: Menjawab Rumusan Masalah #3 (pengaruh SMOTE) 4 kondisi 

# pembanding sebelum SMOTE diterapkan. 

# 

=============================================================

======== 

rf_no_smote = RandomForestClassifier(n_estimators=100, random_state=42) 

rf_no_smote.fit(X_train, y_train) 

pred_rf_no_smote = rf_no_smote.predict(X_test) 

 

lgbm_no_smote = lgb.LGBMClassifier(random_state=42, verbosity=-1) 

lgbm_no_smote.fit(X_train, y_train) 

pred_lgbm_no_smote = lgbm_no_smote.predict(X_test) 

 

print("\n=== SKENARIO 1: TANPA SMOTE ===") 

print(f"Akurasi RF       : {accuracy_score(y_test, pred_rf_no_smote):.4f}") 

print(f"Akurasi LightGBM : {accuracy_score(y_test, pred_lgbm_no_smote):.4f}") 

print("\n--- Detail RF (tanpa SMOTE) ---") 

print(classification_report(y_test, pred_rf_no_smote)) 

print("--- Detail LightGBM (tanpa SMOTE) ---") 

print(classification_report(y_test, pred_lgbm_no_smote)) 

# 

=============================================================

======== 

# BAGIAN 4: SKENARIO 2 4 DENGAN SMOTE (k_neighbors=1) 

# Tujuan: Kondisi SMOTE seperti yang sudah dipakai sebelumnya 

# 

=============================================================

======== 

smote_k1 = SMOTE(random_state=42, k_neighbors=1) 

X_train_k1, y_train_k1 = smote_k1.fit_resample(X_train, y_train) 
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print(f"\nJumlah data latih setelah SMOTE k=1: {len(X_train_k1)} (awal: 

{len(X_train)})") 

 

rf_k1 = RandomForestClassifier(n_estimators=100, random_state=42) 

rf_k1.fit(X_train_k1, y_train_k1) 

pred_rf_k1 = rf_k1.predict(X_test) 

 

lgbm_k1 = lgb.LGBMClassifier(random_state=42, verbosity=-1) 

lgbm_k1.fit(X_train_k1, y_train_k1) 

pred_lgbm_k1 = lgbm_k1.predict(X_test) 

 

print("\n=== SKENARIO 2: SMOTE k_neighbors=1 ===") 

print(f"Akurasi RF       : {accuracy_score(y_test, pred_rf_k1):.4f}") 

print(f"Akurasi LightGBM : {accuracy_score(y_test, pred_lgbm_k1):.4f}") 

print("\n--- Detail RF (SMOTE k=1) ---") 

print(classification_report(y_test, pred_rf_k1)) 

print("--- Detail LightGBM (SMOTE k=1) ---") 

print(classification_report(y_test, pred_lgbm_k1)) 

 

# 

=============================================================

======== 

# BAGIAN 5: SKENARIO 3 4 DENGAN SMOTE (k_neighbors=5, default) 

# Tujuan: Menguji apakah k=1 (Skenario 2) yang menyebabkan performa 

# turun 

# 

=============================================================

======== 

smote_k5 = SMOTE(random_state=42, k_neighbors=5) 

X_train_k5, y_train_k5 = smote_k5.fit_resample(X_train, y_train) 

print(f"\nJumlah data latih setelah SMOTE k=5: {len(X_train_k5)} (awal: 

{len(X_train)})") 

 

rf_k5 = RandomForestClassifier(n_estimators=100, random_state=42) 

rf_k5.fit(X_train_k5, y_train_k5) 

pred_rf_k5 = rf_k5.predict(X_test) 

 

lgbm_k5 = lgb.LGBMClassifier(random_state=42, verbosity=-1) 

lgbm_k5.fit(X_train_k5, y_train_k5) 

pred_lgbm_k5 = lgbm_k5.predict(X_test) 

 

print("\n=== SKENARIO 3: SMOTE k_neighbors=5 (default) ===") 
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print(f"Akurasi RF       : {accuracy_score(y_test, pred_rf_k5):.4f}") 

print(f"Akurasi LightGBM : {accuracy_score(y_test, pred_lgbm_k5):.4f}") 

print("\n--- Detail RF (SMOTE k=5) ---") 

print(classification_report(y_test, pred_rf_k5)) 

print("--- Detail LightGBM (SMOTE k=5) ---") 

print(classification_report(y_test, pred_lgbm_k5)) 

 

# 

=============================================================

======== 

# BAGIAN 6: REKAP PERBANDINGAN SEMUA SKENARIO 

# Tujuan: Ringkasan tabel untuk langsung dibandingkan 4 ini yang 

# akan jadi tabel utama di Bab IV untuk menjawab ketiga rumusan masalah. 

# 

=============================================================

======== 

print("\n" + "="*60) 

print("REKAP PERBANDINGAN SEMUA SKENARIO") 

print("="*60) 

hasil = { 

    "RF - Tanpa SMOTE": accuracy_score(y_test, pred_rf_no_smote), 

    "RF - SMOTE k=1": accuracy_score(y_test, pred_rf_k1), 

    "RF - SMOTE k=5": accuracy_score(y_test, pred_rf_k5), 

    "LightGBM - Tanpa SMOTE": accuracy_score(y_test, pred_lgbm_no_smote), 

    "LightGBM - SMOTE k=1": accuracy_score(y_test, pred_lgbm_k1), 

    "LightGBM - SMOTE k=5": accuracy_score(y_test, pred_lgbm_k5), 

} 

for nama, akurasi in hasil.items(): 

    print(f"{nama:30s}: {akurasi:.4f}") 

 

# 

=============================================================

======== 

# BAGIAN 7: FEATURE IMPORTANCE (untuk Bab IV) 

# Tujuan: Visualisasi gejala paling berpengaruh, memakai model RF 

# dari skenario dengan performa terbaik (sesuaikan variabel di bawah 

# jika skenario terbaik ternyata berbeda). 

# 

=============================================================

======== 

plt.figure(figsize=(10, 6)) 

feat_importances = pd.Series(rf_no_smote.feature_importances_, index=X.columns) 
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feat_importances.nlargest(10).plot(kind='barh', color='darkgreen') 

plt.title('Top 10 Gejala Paling Berpengaruh (Random Forest)') 

plt.xlabel('Importance Score') 

plt.tight_layout() 

plt.show() 

 

# 

=============================================================

======== 

# LEARNING CURVE 4 TANPA SMOTE (pipeline final) 

# Tujuan: Validasi empiris kecukupan ukuran dataset (2.722 data), 

# menggantikan learning curve versi lama yang masih pakai SMOTE 

# 

=============================================================

======== 

train_sizes = [110, 500, 750, 1000, 1250, 1500, 1750, 2000, 2177] 

results_rf, results_lgbm = [], [] 

 

for size in train_sizes: 

    X_subset = X_train.iloc[:size] if size < len(X_train) else X_train 

    y_subset = y_train.iloc[:size] if size < len(y_train) else y_train 

 

    rf = RandomForestClassifier(n_estimators=100, random_state=42) 

    rf.fit(X_subset, y_subset) 

    f1_rf = classification_report(y_test, rf.predict(X_test), output_dict=True)['macro 

avg']['F1-score'] 

    results_rf.append(f1_rf) 

 

    lgbm = lgb.LGBMClassifier(random_state=42, verbosity=-1) 

    lgbm.fit(X_subset, y_subset) 

    f1_lgbm = classification_report(y_test, lgbm.predict(X_test), 

output_dict=True)['macro avg']['F1-score'] 

    results_lgbm.append(f1_lgbm) 

 

    print(f"Ukuran: {size:5d} | RF macro F1: {f1_rf:.4f} | LightGBM macro F1: 

{f1_lgbm:.4f}") 

 

# Visualisasi untuk Bab IV 

plt.figure(figsize=(9, 5)) 

plt.plot(train_sizes, results_rf, marker='o', label='Random Forest') 

plt.plot(train_sizes, results_lgbm, marker='s', label='LightGBM') 

plt.xlabel('Ukuran Data Latih') 

plt.ylabel('Macro F1-score') 
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plt.title('Learning curve 4 Kecukupan Ukuran Dataset (Tanpa SMOTE)') 

plt.legend() 

plt.grid(alpha=0.3) 

plt.tight_layout() 

plt.show() 

 

from sklearn.metrics import confusion_matrix 

import seaborn as sns 

 

cm = confusion_matrix(y_test, pred_lgbm_no_smote, labels=sorted(y.unique())) 

print("Confusion Matrix (LightGBM, tanpa SMOTE):") 

print(pd.DataFrame(cm, index=sorted(y.unique()), columns=sorted(y.unique()))) 

 

plt.figure(figsize=(9, 7)) 

sns.heatmap(cm, annot=True, fmt='d', cmap='Blues', xticklabels=sorted(y.unique()), 

yticklabels=sorted(y.unique())) 

plt.xlabel('Prediksi') 

plt.ylabel('Aktual') 

plt.title('Confusion Matrix - LightGBM (Tanpa SMOTE)') 

plt.tight_layout() 

plt.show() 

 

from sklearn.metrics import confusion_matrix 

import seaborn as sns 

 

cm = confusion_matrix(y_test, pred_lgbm_no_smote, labels=sorted(y.unique())) 

print("Confusion Matrix (LightGBM, tanpa SMOTE):") 

print(pd.DataFrame(cm, index=sorted(y.unique()), columns=sorted(y.unique()))) 

 

plt.figure(figsize=(9, 7)) 

sns.heatmap(cm, annot=True, fmt='d', cmap='Blues', xticklabels=sorted(y.unique()), 

yticklabels=sorted(y.unique())) 

plt.xlabel('Prediksi') 

plt.ylabel('Aktual') 

plt.title('Confusion Matrix - LightGBM (Tanpa SMOTE)') 

plt.tight_layout() 

plt.show() 

 

# 

=============================================================

======== 

# FEATURE IMPORTANCE 4 Random Forest (Tanpa SMOTE) 

# Tujuan: Pembanding terhadap feature importance LightGBM di 4.1.3 
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# 

=============================================================

======== 

plt.figure(figsize=(10, 6)) 

feat_importances_rf = pd.Series(rf_no_smote.feature_importances_, 

index=X.columns) 

feat_importances_rf.nlargest(10).plot(kind='barh', color='seagreen') 

plt.title('Top 10 Gejala Paling Berpengaruh (Random Forest, Tanpa SMOTE)') 

plt.xlabel('Importance Score') 

plt.tight_layout() 

plt.show() 

print(feat_importances_rf.nlargest(10)) 

 

# 

=============================================================

======== 

# FEATURE IMPORTANCE 4 LightGBM (Tanpa SMOTE) 

# Tujuan: Pembanding terhadap feature importance Random Forest di 4.1.3 

# 

=============================================================

======== 

plt.figure(figsize=(10, 6)) 

feat_importances = pd.Series(lgbm_no_smote.feature_importances_, 

index=X.columns) 

feat_importances.nlargest(10).plot(kind='barh', color='darkgreen') 

plt.title('Top 10 Gejala Paling Berpengaruh (LightGBM, Tanpa SMOTE)') 

plt.xlabel('Importance Score') 

plt.tight_layout() 

plt.show() 

print(feat_importances.nlargest(10)) 
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Lampiran 11 . Angket Kuisioner Hasil Validasi Pakar 
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