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import pandas as pd
import numpy as np
import re
import string
from pathlib import Path

from sklearn.model_selection import train_test_split
from sklearn.feature_extraction.text import TfidfVectorizer
from sklearn.pipeline import Pipeline
from sklearn.linear_model import LogisticRegression
from sklearn.svm import LinearSVC
from sklearn.metrics import accuracy_score, precision_score, recall_score, f1_score, classification_report
import joblib

TEXT_COLS = ["Medical Condition", "Medications", "Test Results"]   
LABEL_COL = "Medical Condition" 

# --------- END CONFIG ----------

def load_and_prepare(path, text_cols, label_col):
    df = pd.read_csv(path)

    # بناء عمود نصي مركب من الأعمدة المحدّدة 
    existing_cols = [c for c in text_cols if c in df.columns]
    if not existing_cols:
        raise ValueError("No text columns found. Please check TEXT_COLS.")
    df['text'] = df[existing_cols].fillna('').agg(' | '.join, axis=1)

    if label_col not in df.columns:
        raise ValueError(f"Label column '{label_col}' not found in dataset.")




    # نحتفظ فقط بالعمود النصي والعمود المستهدف
    df = df[[ 'text', label_col ]].dropna()

    # تأكد أن التصنيف فئوي نصي
    df[label_col] = df[label_col].astype(str)
    return df

def clean_text(text: str) -> str:
    text = text.lower()
    text = re.sub(r'http\S+|www\S+', '', text)
    text = text.translate(str.maketrans('', '', string.punctuation))
    text = re.sub(r'\d+', '', text)
    text = text.strip()
    text = re.sub(r'\s+', ' ', text)
    return text

def preprocess_dataframe(df: pd.DataFrame, text_col='text'):
    df[text_col] = df[text_col].astype(str).apply(clean_text)
    return df

def main():
    # تحميل البيانات
    df = load_and_prepare(DATA_PATH, TEXT_COLS, LABEL_COL)

    # تنظيف النص
    df = preprocess_dataframe(df, text_col='text')

    X = df['text']
    y = df[LABEL_COL]

    # تقسيم البيانات
    X_train, X_test, y_train, y_test = train_test_split(X, y, test_size=0.2, random_state=42, stratify=y)

    # النموذجين
    pipelines = {
        "lr": Pipeline([('tfidf', TfidfVectorizer(stop_words='english', ngram_range=(1,2), max_df=0.95)),
                          ('clf', LogisticRegression(max_iter=1000, n_jobs=-1))]),
        "svc": Pipeline([('tfidf', TfidfVectorizer(stop_words='english', ngram_range=(1,2), max_df=0.95)),
                          ('clf', LinearSVC())])
    }

    results = {}
    for name, pipe in pipelines.items():
        pipe.fit(X_train, y_train)
        y_pred = pipe.predict(X_test)
        acc = accuracy_score(y_test, y_pred)
        pr = precision_score(y_test, y_pred, average='macro', zero_division=0)
        rec = recall_score(y_test, y_pred, average='macro', zero_division=0)
        f1 = f1_score(y_test, y_pred, average='macro', zero_division=0)
        results[name] = {
            "accuracy": acc,
            "precision": pr,
            "recall": rec,
            "f1": f1,
            "report": classification_report(y_test, y_pred, zero_division=0)
        }
        print(f"Model: {name}")
        print("Accuracy:", acc)
        print("F1:", f1)
        print("Classification Report:\n", results[name]["report"])
        print("-" * 40)

    # حفظ النموذج الأفضل بناءً على الدقة
    best_name = max(results, key=lambda k: results[k]["accuracy"])
    best_model = pipelines[best_name]
    model_path = Path("healthcare_nlp_best_model.joblib")
    joblib.dump(best_model, model_path)
    print(f"Best model: {best_name} saved to {model_path}")

if __name__ == "__main__":
    main()
