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Advantages over FX Graph Mode Quantization

A quantization flow quantizes a floating point PyTorch model to a 
quantized model for faster inference speed and less resource 
consumption based on: 
●Quantization configurations on how the model should be quantized
●Backend configurations that describes the supported quantization 

capabilities on the target backend
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Release Status Beta Prototype

Quantizing Modules Supported Supported

Operator Fusion Manual Automatic

Quant/Dequant Placement Manual Automatic

Quantizing Functional/Torch Ops Manual Automatic

Support for Customization Limited Supported

Input/Output
Model Type nn.Module nn.Module

Input Model Restrictions None
Must be Symbolically 
Traceable (no data 

dependent control flows)

Native Integration with PyTorch 
2.0 Export Stack

Quantization is seamlessly 
integrated with the rest of the 
PyTorch 2.0 export stack

Easily Configurable Model 
Quantization

Model Developers can configure 
how the model should be 
quantized to have the right 
tradeoff of performance and 
accuracy with a simple API

Fully Extensible to Custom 
Backends

Backend developers can 
customize the quantization flow 
for their own backends that 
supports quantized inference

●Higher Model Coverage: FX Graph Mode Quantization relies on fx 
symbolic tracing to capture the graph, PyTorch 2.0 Export relies on 
torchdynamo for capturing which is expected to have a higher model 
coverage
●More Robust Quantization:With torchdynamo, we also have more 

information such as type information for each node in the model 
graph, which makes building a more robust quantization 
transformation possible

example_inputs = (torch.randn(1, 5),)
m = M().eval()
# program capture
m = program_capture(m, example_inputs)
# we have a model with aten ops in Edge - ATen dialect

# quantization
qconfig_mapping = get_default_qconfig_mapping("executorch")
backend_config = get_executorch_backend_config()
m = prepare_pt2(m, qconfig_mapping, backend_config)
# calibration omitted
m = convert_to_reference_pt2(m)
# we have a model with aten ops + quantize/dequantize ops

# lowering
# 1. delegation lowering
m = delegation_lowering(m)

# 2. quantization fusion
# QuantFusionPass: the pass that fuses reference quantized patterns into canonical 
quantized operator provided in executorch
m = quant_fusion(m)
# we have a model with aten ops + quantized ops from canonical quantized operator library

How Modeling Developers Configure Quantization

How Backend Developers Integrate with the Flow

qconfig_mapping = QConfigMapping()
.set_global(global_qconfig)
.set_object_type(torch.nn.Linear, qconfig1)
.set_object_type(torch.nn.ReLU, qconfig1)
.set_module_name_regex("foo.*bar.*conv[0-9]+", qconfig1)
.set_module_name_regex("foo.*", qconfig2)
.set_module_name("module1", qconfig1)
.set_module_name("module2", qconfig2)
.set_module_name_object_type_order("foo.bar", F.linear, 0, qconfig3)

m = prepare_pt2(m, qconfig_mapping, …)

1.Define a BackendConfig that represents the supported type of 
quantization for operators, for example, int8 static quantization for 
add operator, int8 activation and weight static quantization for 
linear operator.

2.For quantized operators that have state (e.g. fbgemm/qnnpack 
operators) or that need to execute through special runtime (e.g.
GPU), lower through delegation

3.For other quantized operators, either implement the operator in a 
separate quantized operator library or in delegation 

4.Implement lowering from reference quantized patterns to delegated 
or quantized ops

Timeline
●12.2022: Early Prototype (available in PyTorch master)
●06.2023: Prototype Release

https://pytorch.org/docs/master/generated/torch.ao.quantization.backend_config.BackendConfig.html
https://github.com/pytorch/rfcs/blob/master/RFC-0019-Extending-PyTorch-Quantization-to-Custom-Backends.md

