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1. Purpose

This test establishes a performance and energy baseline on your specific hardware. ROLV uses the data

generated here to create a "Us vs. Them" report, showing exactly how much faster and more efficient your

workload becomes when processed via ROLV Sparse primitives.

2. The Role of SHA-256 Hashes (Mathematical Legitimacy)

To prove our results are legitimate, we use SHA-256 hashing:

•  The Baseline: Your hardware generates a unique "fingerprint" (hash) of the calculation result.

•  The Match: When ROLV processes the same data, we must produce the exact same hash.

•  The Proof: This guarantees that ROLV is not "skipping" math or reducing precision. We deliver the exact

same high-fidelity results as your current vendor, just significantly faster and with less power.

3. Energy Measurement (v2.0 — Real Hardware Readings)

Version 2.0 replaces the previous fixed wattage estimate with live hardware power measurements:

•  NVIDIA GPUs: pynvml polls the GPU power rail every 50 ms; joules are computed via trapezoidal

integration of real samples.

•  AMD GPUs: pyrsmi provides equivalent live readings where the driver supports it.

•  CPU / Apple Silicon: energy is estimated from psutil CPU utilization x TDP — clearly labelled as an

estimate in the output JSON.

•  The energy_measurement_method field in the output JSON always records which method was used.

4. Python Verification Script

Save the code below as rolv-verifier.py or paste it into a Jupyter Notebook cell. Both square and

rectangular matrix shapes are fully supported — set TEST_ROWS and TEST_COLS independently to match your

workload dimensions.

#!/usr/bin/env python3

# =============================================================================

# ROLV Baseline Verifier - Hardware Identification & Baseline Collection

# Version 2.0

# =============================================================================

# PURPOSE:

#   This script runs a dense matrix multiplication on YOUR hardware and

#   captures a cryptographic fingerprint (SHA-256) of the result along with

#   your full hardware environment. You email the JSON output to rolv@rolv.ai

#   and we run the same computation through ROLV -- on identical inputs,

#   producing an identical output hash -- and return a full comparison report.

#



#   This script does NOT contain ROLV. It establishes your baseline.

#   ROLV runs on our side against the exact same data your hardware generates.

#

# ENERGY MEASUREMENT:

#   On NVIDIA GPUs: real joule readings via NVML (pynvml).

#   On AMD GPUs:    real power via pyrsmi where available.

#   On CPU/Apple:   estimated from psutil CPU utilization x TDP.

#   The measurement method used is always reported in the output JSON.

# =============================================================================

import torch, numpy as np, time, hashlib, json, os, sys

import platform, psutil, re, subprocess

# =============================================================================

# [ CONFIGURATION BLOCK ] -- YOU CAN CHANGE ANY OF THESE PARAMETERS

# =============================================================================

# Both square and rectangular matrices are fully supported.

# Set TEST_ROWS and TEST_COLS independently to match your workload dimensions.

# -----------------------------------------------------------------------------

TEST_ROWS     = 20000   # Matrix Rows (M)

TEST_COLS     = 20000   # Matrix Columns (K) -- set different for rectangular

TEST_BATCH    = 5000    # Batch Size / Tokens (N)

TEST_SPARSITY = 0.70    # Percentage of zeros (0.0 to 1.0)

TEST_ITERS    = 1000    # Number of benchmark iterations

TEST_MODE     = "baseline_dense"

# =============================================================================

def pip_install(*pkgs):

    subprocess.check_call([sys.executable, "-m", "pip", "install", "--quiet", *pkgs])

class NvmlMonitor:

    # Polls NVIDIA GPU power via pynvml for accurate joule measurement.

    def __init__(self):

        self.available = False

        try:

            import pynvml

            pynvml.nvmlInit()

            self.handle = pynvml.nvmlDeviceGetHandleByIndex(0)

            self.pynvml = pynvml

            self.available = True

        except Exception:

            pass

    def power_watts(self):

        if not self.available: return None

        try:

            return self.pynvml.nvmlDeviceGetPowerUsage(self.handle) / 1000.0

        except Exception:

            return None

    def measure_joules(self, fn, poll_interval=0.05):

        # Runs fn(), polling power every poll_interval seconds.

        # Returns (result, joules, method_string).

        if not self.available:

            return fn(), None, "unavailable"

        samples, stop_flag, result_box = [], [False], [None]

        import threading

        def worker():

            result_box[0] = fn()

            stop_flag[0] = True

        def poller():



            while not stop_flag[0]:

                w = self.power_watts()

                if w is not None:

                    samples.append((time.perf_counter(), w))

                time.sleep(poll_interval)

        t_worker = threading.Thread(target=worker)

        t_poller = threading.Thread(target=poller)

        t_poller.start()

        t0 = time.perf_counter()

        t_worker.start(); t_worker.join()

        stop_flag[0] = True; t_poller.join()

        t1 = time.perf_counter()

        if len(samples) >= 2:

            joules = sum(

                (samples[i][0]-samples[i-1][0]) * (samples[i][1]+samples[i-1][1])/2

                for i in range(1, len(samples))

            )

        elif len(samples) == 1:

            joules = samples[0][1] * (t1 - t0)

        else:

            joules = None

        return result_box[0], joules, "nvml_integrated"

class AmdMonitor:

    # Polls AMD GPU power via pyrsmi where available.

    def __init__(self):

        self.available = False

        try:

            from pyrsmi import rocml

            rocml.smi_initialize()

            self.rocml = rocml; self.device_id = 0; self.available = True

        except Exception:

            pass

    def power_watts(self):

        if not self.available: return None

        try:

            return self.rocml.smi_get_device_average_power(self.device_id)

        except Exception:

            return None

    def measure_joules(self, fn, poll_interval=0.05):

        if not self.available:

            return fn(), None, "unavailable"

        samples, stop_flag, result_box = [], [False], [None]

        import threading

        def worker():

            result_box[0] = fn(); stop_flag[0] = True

        def poller():

            while not stop_flag[0]:

                w = self.power_watts()

                if w is not None: samples.append((time.perf_counter(), w))

                time.sleep(poll_interval)

        t_worker = threading.Thread(target=worker)

        t_poller = threading.Thread(target=poller)

        t_poller.start(); t0 = time.perf_counter()

        t_worker.start(); t_worker.join()



        stop_flag[0] = True; t_poller.join(); t1 = time.perf_counter()

        if len(samples) >= 2:

            joules = sum(

                (samples[i][0]-samples[i-1][0]) * (samples[i][1]+samples[i-1][1])/2

                for i in range(1, len(samples))

            )

        elif len(samples) == 1:

            joules = samples[0][1] * (t1 - t0)

        else:

            joules = None

        return result_box[0], joules, "amd_smi_integrated"

def cpu_joules_estimate(duration_s, tdp_watts=None):

    # Estimates energy from CPU utilization x TDP. Returns (joules, method).

    if tdp_watts is None:

        cores = psutil.cpu_count(logical=False) or 4

        tdp_watts = min(15.0 * cores, 280.0)

    util = psutil.cpu_percent(interval=None) / 100.0

    est_watts = tdp_watts * max(util, 0.1)

    return est_watts * duration_s, f"cpu_utilization_estimate_{tdp_watts:.0f}W_tdp"

def get_full_env():

    env = {

        "processor_model":     platform.processor(),

        "cpu_architecture":    platform.machine(),

        "cpu_cores_physical":  psutil.cpu_count(logical=False),

        "cpu_cores_logical":   psutil.cpu_count(logical=True),

        "total_system_ram_gb": round(psutil.virtual_memory().total / (1024**3), 2),

        "os_version":          f"{platform.system()} {platform.release()}",

        "python_version":      sys.version.split()[0],

        "torch_version":       torch.__version__,

    }

    if torch.cuda.is_available():

        env["accelerator"] = torch.cuda.get_device_name(0)

        env["vram_gb"] = round(

            torch.cuda.get_device_properties(0).total_memory / (1024**3), 2

        )

    elif hasattr(torch.backends, "mps") and torch.backends.mps.is_available():

        env["accelerator"] = "Apple Silicon Integrated GPU"

    else:

        env["accelerator"] = "CPU only"

    return env

def run_rolv_baseline(user_email, rows, cols, batch, zeros, iters):

    try: pip_install("pynvml")

    except Exception: pass

    device = torch.device(

        "cuda" if torch.cuda.is_available()

        else ("mps" if hasattr(torch.backends, "mps")

              and torch.backends.mps.is_available() else "cpu")

    )

    env_specs = get_full_env()

    if device.type == "cuda":

        monitor = NvmlMonitor()

        if monitor.available:

            print("[*] NVML power monitoring: active (real joule measurement)")

        else:



            print("[!] NVML unavailable -- falling back to estimate"); monitor = None

    elif device.type == "cpu":

        monitor = None

        try:

            pip_install("pyrsmi"); monitor = AmdMonitor()

            if not monitor.available: monitor = None

        except Exception: pass

    else:

        monitor = None

    print(f"\n[*] Initializing data on {device}...")

    torch.manual_seed(12345)

    density = 1.0 - zeros

    A = (torch.rand(rows, cols, device=device)

         * (torch.rand(rows, cols, device=device) < density))

    V = torch.rand(cols, batch, device=device)

    print("[*] Warming up (10 iterations)...")

    for _ in range(10): torch.matmul(A, V)

    if device.type == "cuda": torch.cuda.synchronize()

    print(f"[*] Benchmarking {iters} iterations...")

    psutil.cpu_percent(interval=None)

    def bench_fn():

        t0 = time.perf_counter()

        for _ in range(iters):

            result = torch.matmul(A, V)

            if device.type == "cuda": torch.cuda.synchronize()

        return result, time.perf_counter() - t0

    if monitor is not None and hasattr(monitor, "measure_joules"):

        (Y, duration), joules, energy_method = monitor.measure_joules(bench_fn, 0.05)

        if joules is None:

            joules, energy_method = cpu_joules_estimate(duration)

    else:

        Y, duration = bench_fn()

        if device.type == "cuda":

            joules, energy_method = duration * 300.0, "gpu_tdp_estimate_300W"

        else:

            joules, energy_method = cpu_joules_estimate(duration)

    avg_sec = duration / iters

    tflops  = ((2 * rows * cols * batch) / avg_sec) / 1e12

    tok_s   = (batch * iters) / duration

    h       = hashlib.sha256(Y.cpu().numpy().tobytes()[:4_000_000]).hexdigest()

    return {

        "user_info":  {"email": user_email},

        "metadata":   {

            "mode": TEST_MODE,

            "timestamp": time.strftime("%Y-%m-%d %H:%M:%S"),

            "verifier_version": "2.0",

            "purpose": (

                "Baseline fingerprint for ROLV comparison. "

                "This hash is produced by dense torch.matmul -- "

                "ROLV will reproduce this exact hash on your configuration."

            ),

        },

        "environment": env_specs,

        "parameters": {"rows": rows, "cols": cols, "batch": batch,

                       "sparsity": zeros, "iterations": iters},

        "metrics": {



            "latency_ms_per_iter":       round(avg_sec * 1000, 4),

            "throughput_tokens_sec":     round(tok_s, 2),

            "compute_tflops":            round(tflops, 4),

            "total_joules_consumed":     round(joules, 4),

            "energy_measurement_method": energy_method,

            "sha256_result_hash":        h,

        },

    }

if __name__ == "__main__":

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

    print("  ROLV BASELINE VERIFIER v2.0")

    print("  Hardware Identification & Baseline Collection")

    print("=" * 60)

    print(

        "\n  This script runs a dense matmul on your hardware and captures"

        "\n  a SHA-256 fingerprint of the result. Email the JSON output to"

        "\n  rolv@rolv.ai -- we run ROLV against identical inputs and return"

        "\n  a full comparison report showing your speedup and energy savings."

        "\n\n  Energy is measured via real hardware power APIs where available"

        "\n  (NVML on NVIDIA, AMD SMI on AMD), not estimated from a fixed value.\n"

    )

    user_email = input("Please enter your work email: ").strip()

    if not user_email: user_email = "anonymous_user"

    clean_email = re.sub(r"[^a-zA-Z0-9]", "_", user_email)

    filename = f"rolv_baseline_{clean_email}_{time.strftime('%Y%m%d_%H%M')}.json"

    results = run_rolv_baseline(

        user_email, TEST_ROWS, TEST_COLS, TEST_BATCH, TEST_SPARSITY, TEST_ITERS

    )

    print("\n[ GENERATED DATA PACKAGE ]")

    print(json.dumps(results, indent=4))

    with open(filename, "w") as f:

        json.dump(results, f, indent=4)

    method = results["metrics"]["energy_measurement_method"]

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

    print(f"  SUCCESS: Results saved to {filename}")

    print(f"  Performance : {results['metrics']['throughput_tokens_sec']:,.2f} tokens/s")

    print(f"  Energy      : {results['metrics']['total_joules_consumed']:.2f} J  [{method}]")

    print(f"  Hash        : {results['metrics']['sha256_result_hash'][:32]}...")

    print("=" * 60)

    print(f"\n  ACTION: Email '{filename}' to rolv@rolv.ai")

    print("          or paste the JSON above into an email.\n")

5. How to Run & Submit

For Advanced Users:

1.  Save the code as rolv-verifier.py.

2.  Run via terminal: python rolv-verifier.py

3.  Email the generated .json file to rolv@rolv.ai.

For Novice Users (Recommended):



1.  Download Anaconda (which includes Jupyter Notebook) from anaconda.com/download.

2.  Open a new Jupyter Notebook.

3.  Paste the code above into a cell and press Shift + Enter.

4.  Enter your email when prompted.

5.  Submission: Email the .json file created in your folder or copy the text between [ GENERATED DATA

PACKAGE ] and the final } and paste it into an email to rolv@rolv.ai.

Note: The output file will be named rolv_baseline_<your_email>_<timestamp>.json. This script does not

contain ROLV — it only captures your hardware baseline. All ROLV computation and comparison happens on our

infrastructure after you submit.


