import asyncio
import time
import random
import sys

# =============================================================================
# ARCHITECTURAL PRINCIPLES DEMONSTRATED
# =============================================================================
# This script simulates the execution of a high-volume "burst" of network calls
# using Python's asynchronous model.
# NOTE: This is a pure simulation (using asyncio.sleep), not real network traffic.

# Configuration
NUMBER_OF_CONCURRENT_MESSAGES = 100
SIMULATED_NETWORK_LATENCY = 0.05  # Base time (in seconds) for a single network request (e.g., 50ms)
ENABLE_RANDOM_JITTER = True       # Adds a tiny random delay for realism

# =============================================================================
# TASK DEFINITION
# =============================================================================

async def send_self_message_concurrently(message_id: int):
    """
    Abstract function simulating a non-blocking API call. (Pure Simulation)
    """
    start_time = time.time()
    jitter = random.uniform(0.001, 0.01) if ENABLE_RANDOM_JITTER else 0
    await asyncio.sleep(SIMULATED_NETWORK_LATENCY + jitter)
    end_time = time.time()
    latency = end_time - start_time
    return {
        "id": message_id,
        "latency": latency,
        "start": start_time,
        "end": end_time
    }

async def launch_burst(num_tasks: int):
    """
    Launches a massive number of tasks concurrently and reports throughput.
    """
    print("=" * 70)
    print(f"🚀 Starting Robust Concurrent Throughput Simulation (Tasks: {num_tasks})")
    print(f"Simulated Base Latency per Task: {SIMULATED_NETWORK_LATENCY*1000:.0f}ms")
    print("=" * 70)

    start_burst_time = time.time()
    tasks = [send_self_message_concurrently(i) for i in range(1, num_tasks + 1)]
    results = await asyncio.gather(*tasks)
    end_burst_time = time.time()

    print("\n" + "=" * 70)
    print("CONSOLIDATED THROUGHPUT REPORT:")
    total_time = end_burst_time - start_burst_time
    latencies = [r['latency'] for r in results]
    avg_latency = sum(latencies) / len(latencies) if latencies else 0.0
    print(f"Total Requests Executed: {num_tasks}")
    print(f"Total Time for Full Burst Completion: {total_time:.4f} seconds")
    print(f"Average Simulated Request Latency: {avg_latency*1000:.2f}ms")
    throughput = num_tasks / total_time
    print(f"Throughput Rate: {throughput:.2f} requests/second")
    print("=" * 70)
    return results

# =============================================================================
# FINALIZED: Exhaustive Event Loop Handling (Self-Starting)
# =============================================================================
def main_run():
    """
    Handles the event loop startup robustly across different environments.
    Automatically schedules the task in Jupyter environments without manual 'await'.
    """
    
    # Python 3.7+
    if sys.version_info >= (3, 7):
        try:
            # 1. Attempt standard synchronous run (works in terminal)
            asyncio.run(launch_burst(NUMBER_OF_CONCURRENT_MESSAGES))
        except RuntimeError as e:
            # 2. Loop already running (Jupyter/IDE case)
            if "cannot run the event loop" in str(e):
                try:
                    loop = asyncio.get_event_loop()
                    
                    # Schedule the task on the existing running loop (The Fix!)
                    loop.create_task(launch_burst(NUMBER_OF_CONCURRENT_MESSAGES))
                    
                    # Inform the user that it started (without requiring manual input)
                    print("\n[DIAGNOSIS]: Active kernel detected.")
                    print("The simulation was **automatically scheduled** to run in the background.")
                    print("Results may appear slightly delayed or out-of-order due to background execution.")
                    
                except Exception as inner_e:
                    print(f"\n[ERROR]: Could not schedule task on active loop: {inner_e}")
            else:
                # Re-raise unexpected errors
                raise
    else:
        # Python < 3.7 fallback
        print("\n[DIAGNOSIS: Python Version Mismatch (Pre-3.7 fallback)]")
        try:
            loop = asyncio.get_event_loop()
            loop.run_until_complete(launch_burst(NUMBER_OF_CONCURRENT_MESSAGES))
        except Exception as e:
            print(f"\n[ERROR]: Fallback failed: {e}")

if __name__ == "__main__":
    main_run()
