NVIDIA.

NVIDIA TensorRT

Operator’s Reference

DA-11116-001 _v8.5.1 November 2022



Table of Contents

Chapter 1. Layers and Features. ... it 1
Chapter 2. Layers and PreCiSioN. ... e ettt e e e e e e e 5
Chapter 3. Layers for Flow-Control Constructs.........cooiiiiiiiiiiiiee e 8
(O g =T o =] S O o 1T o= 1 o o= SRR 10

NVIDIA TensorRT DA-11116-001 _v8.5.1 | i



Chapter 1. Layers and Features

The section lists the supported TensorRT layers and each of the features.

@ Note:

» Supports broadcast indicates support for broadcast in this layer. This layer allows its two
input tensors to be of dimensions [1, 5, 4, 31 and [1, 5, 1, 1], and its output is [1, 5, 4, 3]. The

second input tensor has been broadcast in the innermost two dimensions.

» Supports broadcast across batch indicates support for broadcast across the batch
dimension. “NA” in this column means it is not allowed in networks with an implicit batch

dimension.
Table 1. List of Supported Features per TensorRT Layer
Does the
operation
apply to
Dimensions  Dimensions  only the
of input of output innermost 3  Supports
Layer tensor tensor dimensions? broadcast
|Activationlayer| 0-7 dimensions | 0-7 dimensions | No No
|AssertionLayer 0-1dimensions  No output No No
[ConcatenationlLa¥e? dimensions | 1-7 dimensions | No No
IConstantlLayer | Has no inputs | 0-7 dimensions | No No
[ConvolutionLayedhree or more | Three or more | Yes No
> 2D dimensions dimensions
Convolution
[ConvolutionLayefFour or more Four or more No No
> 3D dimensions dimensions
Convolution

Supports
broadcast
across batch

No
No
No
Always
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Layer

Dimensions
of input
tensor

[DeconvolutionLayéree or more

> 2D
Deconvolution

dimensions

[DeconvolutionLaf@ur or more

> 3D
Deconvolution

dimensions

[DequantizelayerTwo or more

[Einsumlayer

dimensions

0-7 dimensions

[ElementWiselLayB8r7 dimensions

[FillLayer

One dimension

[FullyConnectedL&heee or more

IGatherlLayer

[ldentitylayer
ILRNLayer

dimensions

> Inputl:1-7
dimensions

» Input2: 0-7
dimensions

0-7 dimensions

Three or more
dimensions

[MatrixMultiplyLay&o or more

|PaddinglLayer

dimensions

Three or more
dimensions

[ParametricRelullrykdimensions

[PluginV2Layer

User defined

[Poolinglayer > | Three or more

2D Pooling

dimensions

|[PoolinglLayer > Four or more

3D Pooling

NVIDIA TensorRT

dimensions

Dimensions
of output
tensor

Three or more
dimensions

Four or more
dimensions

Two or more
dimensions

0-7 dimensions
0-7 dimensions
0-7 dimensions

Three or more
dimensions

0-7 dimensions

0-7 dimensions

Three or more
dimensions

Two or more
dimensions

Three or more
dimensions

1-7 dimensions
User defined

Three or more
dimensions

Four or more
dimensions

Does the
operation

apply to
only the
innermost 3
dimensions?

Yes

No

Yes

No
No
No

Yes

No

No

Yes

No

Yes

No
User defined

Yes

No

Supports
broadcast

No

No
Yes
Not Applicable
No

No

No
No

Yes

No

No
User defined

Yes

Yes

Layers and Features

Supports
broadcast
across batch

No

No

Yes
Yes
Not Applicable
No

Yes

No
No

Yes

No

No
User defined

Yes

Yes
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Layer

IQuantizelLayer

IRaggedSoftMaxLayer

Dimensions
of input
tensor

Two or more
dimensions

IReducelayer
IResizel ayer
IRNNLayer

IScalel ayer

|ScatterLayer
ISelectlayer
IShapel.ayer

IShuffleLayer
[SlicelLayer
[SoftMaxLayer
[TopKLayer

NVIDIA TensorRT

Input: Two
dimensions

» Bounds:
Two
dimensions

1-7 dimensions

1-7 dimensions

» Data/
Hidden/
Cell: Two

or more
dimensions

> Seglen:
Zero or
more
dimensions

Three or more
dimensions

0-7 dimensions
0-7 dimensions

One or more
dimensions

0-7 dimensions
1-7 dimensions
1-7 dimensions

1-7 dimensions

Dimensions
of output
tensor

Two or more
dimensions

Two or more
dimensions

0-7 dimensions
1-7 dimensions

Data/Hidden/
Cell: Two

or more
dimensions

Three or more
dimensions

0-7 dimensions
0-7 dimensions

One dimension

0-7 dimensions
1-7 dimensions
1-7 dimensions
> QOutputl:

1-7
dimensions

Does the
operation

apply to
only the
innermost 3
dimensions?

Yes

No

No
No

Yes

No
No
No

No
No
No

Yes

Supports
broadcast
No

No

No
No

No

No

Yes

Layers and Features

Supports
broadcast
across batch

No

Yes

No
No

No

No
Not Applicable
Not Applicable

No
Yes
Yes

Yes
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Layer

IUnarylLayer

NVIDIA TensorRT

Dimensions
of input
tensor

1-7 dimensions

Dimensions

of output

tensor
Output2:
1-7
dimensions

1-7 dimensions

Does the

operation

apply to

only the

innermost 3  Supports
dimensions? broadcast

No No

Layers and Features

Supports
broadcast
across batch

No
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Chapter 2.

Layers and Precision

The section lists the TensorRT layers and the precision modes that each layer supports. It also

lists the ability of the layer to run on Deep Learning Accelerator (DLA).

For more information about additional constraints, see DLA Supported Layers.

Table 2.

Layer FP32
|Activationl aYers
|Assertionlaydo

[Concatenatidelsayer

IConstantlay¥es

[ConvolutionlYagr
> 2D
Convolution

[ConvolutionlYagr
> 3D
Convolution

[Deconvolutiofdsayer
> 2D
Deconvolution

[Deconvolutiofdsayer
> 3D
Deconvolution

[Dequantizel bleer

[Einsuml ayeWes

FP16
Yes
No
Yes
Yes

Yes

Yes

Yes

Yes

No

Yes

INT8
Yes
No
Yes
Yes

Yes

Yes

Yes

No

Yes

INT32
No

No
Yes
Yes

No

No

No

No

No
No

Bool
No
Yes
Yes
Yes

No

No

No

No

No
No

List of Supported Precision Modes per TensorRT Layer

DLAFP16 DLAINT8

1 2

Yes Yes
No No
Yes® Yes®
No No
Yes Yes
No No
Yes Yes”
No No
No No
No No

! Partial support. Yes for ReLU, Clipped RelU, Leaky ReLU, Sigmoid, and TanH activation types only.
Partial support. Yes for ReLU, Clipped RelU, Leaky ReLU, Sigmoid, and TanH activation types only.

Partial support. Yes for concatenation across ¢ dimension only.

* Partial support. Yes for ungrouped deconvolutions and No for grouped.

NVIDIA TensorRT
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Layer FP32
[ElementWisdleasyer

IFillLayer | Yes
[FullyConnecYedlLayer

IGatherLayerYes
IldentitylL ayeYes

ILRNLayer | Yes
[MatrixMultipYgsayer

|IPaddinglLayeYes

[ParametricR&glLayer

[PluginV2L ay¥es

[PoolinglLayeles
> 2D

Pooling

|[PoolinglLayeles
> 3D

Pooling
|QuantizeLay¥es

IRaggedSoftMeslayer

IReducel ayeles
IResizelayerYes
IRNNLayer | Yes
IScaleLayer Yes
|ScatterLayerYes
ISelectlLayer Yes
IShapeLayeH@es
IShuffleLayerYes
ISliceLayer | Yes

~ o o

10
1"
12
13

FP16
Yes
No
Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

Yes

No

No

Yes
Yes
Yes
Yes
Yes
Yes
Yes
Yes

Yes

INT8
Yes
No

Yes
No

Yes
Yes
Yes
Yes
Yes
Yes

Yes

No

No
No
Yes
Yes
No
Yes
Yes
No
Yes
Yes

NO13

INT32
Yes
Yes
No
Yes
Yes
No
No
No
No
No
No

No

No
No
Yes
No
No
No
Yes
Yes
Yes
Yes

Yes

Bool
Yes
No
No
Yes
No
No
No
No
No
No
No

No

No
No
No
No
No
No
Yes
Yes
Yes
Yes

Yes

Partial support. Yes for sum, sub, prod, min , and max elementwise operations only.
Partial support. Yes for sum, sub, prod, min , and max elementwise operations only.
Partial support. Yes for the case the second input is build-time constant and the first input is not transposed - either produced

by a Shuffle layer or opA == kTRANSPOSE.
Partial support. Yes formax and average padding inclusive pooling type only.
Partial support. DLA does not support power on the scale layer.

Output is always INT32.

Partial support in TensorRT 8.4.12 only.
Partial support in TensorRT 8.4.12 only.
Partial support. Yes for unstrided Slice and No for strided.

NVIDIA TensorRT

Layers and Precision

DLAFP16 DLAINTS8

Yes®

No

Yes

No
Yes

No

Yes
No

Yes

No

No
No
No
Yes
No

Yes

No
No
Yes

Yes

Yes®

No
Yes
No
No
No
No
No
Yes
No

Yes

No

No
No
No
Yes
No
Yes
No
No
No
Yes

No
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Layers and Precision

Layer FP32 FP16 INT8 INT32 Bool DLAFP16 DLAINTS
[SoftMaxLayeYes Yes No No No Yes No
ITopKLayer | Yes Yes No No No No No
IUnaryLayerWes Yes Yes Yes Yes No No

Note: DLA with FP16/INT8 precision with some restrictions on layer parameters.

1 Datatype support is limited to the type of unary operation used.
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Chapter 3.

Layers for Flow-Control

Constructs

The following table lists the TensorRT layers that can be used as interior layers in TensorRT

flow-control constructs.

Currently, TensorRT supports loop constructs (using ILoopLayer) and ternary conditional
constructs (using TIfConditionalLayer). Interior layers are layers that include the body of a

loop or one of the two branches of an if-conditional.

An ILoopLayer interior layer may contain other loops and if-conditionals. An
IIfConditionalLayer branch may contain other if-conditionals and loops.

Flow-control constructs do not support INT8 calibration and interior-layers cannot employ

implicit-quantization (INT8 is supported only in explicit-quantization mode).

Table 3.

List of TensorRT Layers that are Supported as Interior Layers

of Flow-control Constructs

Layer

[ActivationlLayer

|Assertionlayer

[ConcatenationlLayer

IConstantlLayer

[ConvolutionLayer > 2D Convolution

[ConvolutionlLayer > 3D Convolution

[DeconvolutionLayer > 2D Deconvolution

[DeconvolutionLayer > 3D Deconvolution

|[Dequantizelayer

[Einsumlayer

NVIDIA TensorRT

Supported

Yes, when the operation is one of: kRELU,
kSIGMOID, kTANH, kKELU

Yes
Yes

Yes

singleton channel and spatial dims, that are, the

dimensions must be static or have a single value

in each optimization profile
singleton channel and spatial dims
No

No

No

Yes

DA-11116-001 _v8.5.1
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Layers for Flow-Control Constructs

Layer

Supported

[ElementWiselayer

Yes

IFillLayer kRANDOM UNIFORM only
[FullyConnectedLayer Yes
|GatherLayer Yes
[ldentityLayer Yes
ILRNLayer No
[MatrixMultiplyLayer Yes
|Paddinglayer No
|[ParametricRelulLayer No
[PluginV2layer Yes
[PoolinglLayer > 2D Pooling No
[PoolinglLayer > 3D Pooling No
|QuantizelLayer No
IRaggedSoftMaxLayer No
IReducelayer Yes
IResizelayer No
IRNNLayer No
IScalel ayer Yes
[ScatterLayer Yes
[SelectLayer Yes
IShapel.ayer Yes
IShuffleLayer Yes
ISlicel ayer Yes
[SoftMaxLayer Yes
[TopKLayer No
IUnarylLayer Yes, when the operation is one of: kABS, kCETL,

KERF, kEXP, kFLOOR, kLOG, kNEG, kNOT, kRECIP,
KROUND, kSIGN, kSQRT, kSIN, kCOS, KATAN

NVIDIA TensorRT
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Chapter 4. Operators

To view the operators, refer to the TensorRT Operators.

TensorRT can optimize performance by fusing layers. For information about how to enable
layer fusion optimizations, refer to Types of Fusions. For information about optimizing
individual layer performance, refer to Optimizing Layer Performance.
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or endorsement thereof. Use of such information may require a license from a third party under the patents or other intellectual property rights of the third party,
or a license from NVIDIA under the patents or other intellectual property rights of NVIDIA.
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with all applicable export laws and regulations, and accompanied by all associated conditions, limitations, and notices.
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