FP8 vs. INT8: Benchmarking
Accuracy Loss in Production
Inference Environments

m Key Highlights
e Benchmarking FP8 and INT8 reveals significant differences in accuracy loss impacting

production inference environments.

e Understanding the tradeoffs between FP8 and INT8 is crucial for optimizing
computational efficiency and resource management.

e Utilizing the right numerical format enhances model inference performance while
maintaining acceptable accuracy levels.

Understanding FP8 and INT8

FP8 and INT8 refer to two distinct numerical formats used in various machine learning models
to optimize performance and resource consumption during inference.

Overview of FP8 Format

FP8 is a floating-point representation that utilizes 8 bits to encode numerical values in a way
that can efficiently represent a wide range of values with high precision. The significant benefits
of FP8 include reduced memory bandwidth and enhanced computational throughput, especially
in neural network inference scenarios.

Overview of INT8 Format

INT8 is an 8-hit integer format that quantizes model weights and activations to integers, which
allows for faster mathematical operations and lower memory requirements. While INT8
provides improved inference speed, it can also introduce challenges related to accuracy,
particularly when models are not appropriately calibrated or trained with a quantization-aware
approach.

Benchmarking Accuracy Loss

Benchmarking accuracy loss in production environments aims to assess the trade-offs between
model performance and computational efficiency when using FP8 versus INT8.



Metric FP8 Performance INT8 Performance Accuracy Loss
Inference Speed High Very High Moderate
Memory Usage Low Lower Minimal

Model Size Medium Small Low

Range of Values Extensive Narrow Significant

Implications for Production Environments

The implications of choosing FP8 versus INT8 in production environments extend beyond mere
performance. Various factors, including the model architecture, training methodology, and
deployment use case, must be considered to achieve optimal outcomes.

Step-by-Step Assessment Process

To effectively evaluate and decide on the best numerical format for specific applications within
a production environment, consider the following actionable steps:

1. Identify the model architecture and its dependencies.

2. Evaluate the allowable accuracy loss for your specific application.

3. Benchmark both FP8 and INT8 on representative datasets.

4. Analyze the resource requirements, including memory and processing time.
5. Implement the selected format in a test deployment.

6. Monitor the system performance and accuracy metrics.

You may enhance your deployment by leveraging Custom Predictive Data Modeling experts to
aid in transitioning to a more optimized model inference pipeline. Further, optimizing Corporate

Cognitive Automation solutions can significantly expedite your operational efficiencies.

Best Practices for Implementation

Optimal implementation of either FP8 or INT8 necessitates adherence to best practices,
including: - Ensuring appropriate quantization techniques such as post-training quantization or
gquantization-aware training. - Continuously validating model accuracy post-deployment to
adapt to potential drift. - Integrating adaptive resource management strategies to dynamically
allocate resources based on inference loads. Utilizing resources such as Custom Data Pipeline
Automation architecture can help automate this process, allowing organizations to seamlessly
transition and optimize their inference capabilities.

Frequently Asked Questions
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What is the primary difference between FP8 and INT8?

The primary difference lies in the representation of values—FP8 uses floating-point
representation suitable for a broader range, while INT8 uses integer representation, enhancing
speed but at a potential cost to accuracy.

How can | determine which numerical format is better for my application?

Assess the model architecture, evaluate allowable accuracy loss, benchmark both formats, and
monitor performance and accuracy in your specific context.

Does one format consistently outperform the other?

Performance can vary significantly based on model architecture and application requirements;
thus, both a performance and accuracy trade-off analysis is necessary.

What are the risks of using INT8 in production?

The potential risks include significant accuracy loss if the model is not suitably trained or
calibrated for INT8 quantization, leading to degraded model performance.

Can | combine FP8 and INT8 within the same model?

While combining formats is theoretically possible, it may complicate deployment and should be
executed with careful considerations to maintain overall inference quality.



