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Chapter 1. JAX Overview

JAX is a framework for high-performance numerical computing and machine learning
research. It combines numpy-like APIs, automatic differentiation, XLA acceleration and
simple primitives for scaling across GPUs.

The JAX NGC Container comes with all dependencies included, providing an easy place
to start developing applications in areas such as NLP, computer vision, multimodality,
physics-based simulations, reinforcement learning, drug discovery, and neural rendering.

The JAX NGC Container is optimized for GPU acceleration, and contains a validated
set of libraries that enable and optimize GPU performance. This container may also
include modifications to the JAX source code in order to maximize performance and
compatibility. This container also includes software for accelerated Training (CuDNN,
NCCL, TransformerEngine).

For working with neural networks, the JAX NGC Container includes Flax, a neural network
library with support for common deep learning models, layers and optimizers. We also
include an additional container for training LLMs with MaxText. You can use the JAX or
MaxText containers for your deep learning workloads or install your own favorite libraries
on top of them.
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https://jax.readthedocs.io/
https://developer.nvidia.com/cudnn
https://developer.nvidia.com/nccl
https://docs.nvidia.com/deeplearning/transformer-engine/index.html
https://flax.readthedocs.io/en/latest/notebooks/flax_basics.html

Chapter 2. Pulling A Container

About this task
Before you can pull a container from the NGC container registry:
> Install Docker.

» For NVIDIA DGX™ users, see Preparing to use NVIDIA Containers Getting Started
Guide.

» For non-DGX users, see NVIDIA® GPU Cloud™ (NGC) container registry installation
documentation based on your platform.

» (Optional) Ensure that you have access and can log in to the NGC container registry.

Refer to NGC Getting Started Guide for more information.

The deep learning frameworks, the NGC Docker containers, and the deep learning
framework containers are stored in the nver.io/nvidia repository.
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http://docs.nvidia.com/deeplearning/dgx/preparing-containers/index.html
http://docs.nvidia.com/deeplearning/dgx/preparing-containers/index.html
https://docs.nvidia.com/ngc/ngc-private-registry-user-guide/index.html#getting-started
https://docs.nvidia.com/ngc/ngc-private-registry-user-guide/index.html#getting-started
https://docs.nvidia.com/ngc/ngc-private-registry-user-guide/index.html#getting-started

Chapter 3. Running JAX

Before you begin

Before you can run an NGC deep learning framework container, your Docker’
environment must support NVIDIA GPUs. To run a container, issue the appropriate
command as explained in Running A Container and specify the registry, repository, and
tags.

About this task

On a system with GPU support for NGC containers, when you run a container, the
following occurs:

» The container runtime loads the image into a container which runs the software.

» You define the runtime resources of the container by including additional flags and
settings that are used with the command.

These flags and settings are described in Running A Container.

» The GPUs are explicitly defined for the Docker container (defaults to all GPUs, but can
be specified by using the NVIDIA VISIBLE DEVICES environment variable).

Procedure

1. Issue the command for the applicable release of the container that you want.

The following command assumes you want to pull the latest JAX core container,
where yy.mm is the container version (mm denotes the month, and yy the year of
container release).

docker pull nvcr.io/nvidia/jax:yy.mm-py3

To pull the latest MaxText container:

docker pull nvcr.io/nvidia/jax:yy.mm-maxtext-py3
2. In ther terminal, paste the above command.

Ensure that the pull successfully completes before you proceed to step 3.
3. Run the container image:

» Use the following commands to run the container:
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https://docs.nvidia.com/deeplearning/frameworks/user-guide/index.html#runcont
https://docs.nvidia.com/deeplearning/frameworks/user-guide/index.html#runcont

JAX

Running JAX

Optimized communication collective operation on sub-byte types such as int4
and fp4 eliminating redundant cast operations and reducing the volume of
data moved.

docker run --gpus all -it --rm -v local dir:container dir nvcr.io/nvidia/
jax:yy.mm-py3

If you use multiprocessing for multi-threaded data loaders, the default shared
memory segment size with which the container runs might not be enough.
Therefore, you should increase the shared memory size add one of these extra
parameters to the docker command line:

--ipc=host

--shm-size=<requested memory size>

To pull data and model descriptions from locations outside the container for use
by JAX or save results to locations outside the container, mount one or more host
directories as Docker™ data volumes. This is done via the -v parameter in the
example above.
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https://docs.docker.com/engine/tutorials/dockervolumes/#/mount-a-host-directory-as-a-data-volume

Chapter 4. JAX Release 26.04

The NVIDIA JAX Release 26.04 is made up of two container images available on NGC: JAX
and MaxText.

Contents of the JAX container

This container image contains the complete source for the following software:

JAX: /opt/jax
XLA: /opt/xla
Flax: /opt/flax

vV v v VY

TransformerEngine: /opt/transformer-engine
The MaxText container image is based on the JAX container. Additionally, it includes:
> MaxText: /opt/maxtext

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

Versions of packages included in both of these containers:
» CUDA 13.2.1

> Please refer to the CUDA DL 26.04 release notes section for the list of libraries
inherited from the CUDA container.

JAX 0.9.2

Maxtext (093ab89)

Flax (1fcc2a5

XLA (187a5eb)
TransformerEngine 2.14
AXlearn (5602a78)

vV v v v v Vv

Driver Requirements

Release 26.04 is based on CUDA 13.2.1. For comprehensive and up-to-date driver
compatibility information, please refer to the following documentation:
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https://ngc.nvidia.com/catalog/containers/nvidia:jax
https://docs.nvidia.com/deeplearning/frameworks/cuda-dl-release-notes/rel-26-04.html
https://github.com/jax-ml/jax/releases/tag/jax-v0.9.2
https://github.com/AI-Hypercomputer/maxtext/commit/093ab89325deb44257563691da9b1f239d6300f1
https://github.com/google/flax/commit/1fcc2a5c7a076a47a1dfe7b82825f8c007b59ed7
https://github.com/openxla/xla/commit/187a5eb58277a85847d1516bd1e20b7faf03d5ef
https://docs.nvidia.com/deeplearning/transformer-engine-releases/release-2.14/release-notes/index.html
https://github.com/apple/axlearn/commit/5602a78f9ccd2e13da6b9a2c751d916c73e62a92
https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html

JAX Release 26.04

» NVIDIA CUDA Compatibility Guide - Compatibility information between CUDA versions
and driver releases.
» CUDA Toolkit Release Notes - Driver version requirements and compatibility matrices.

» NVIDIA Drivers Download - Latest NVIDIA drivers.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.

> There are no new features in this release.

JAX Toolbox

The JAX Toolbox projects focus on achieving the best performance and convergence

on NVIDIA Ampere, Hopper, and Blackwell architecture families and provide the latest
deep learning models and scripts for training and fine-tuning. These examples are tested
against a nightly Cl as well as each NGC container release to ensure consistent accuracy
and performance over time.

Nightly Containers

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.

Container Type Image URI

jax - ghcr.io/nvidia/jax:jax-YYYY-MM-
DD

maxtext LLM framework ghcr.io/nvidia/jax:maxtext-
YYYY-MM-DD

equinox layer library ghcr.io/nvidia/jax:equinox-YYYY-
MM-DD

axlearn LLM framework ghcr.io/nvidia/jax:axlearn-YYYY-
MM-DD

Known Issues

» Transformer Engine version 2.14 shipped with 26.04 has an issue resulting in a
nondeterministic wrong answer when using MXFP8 training and bias is present.
Please upgrade to Transformer Engine version 2.14.1, where the issue was fixed.
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https://docs.nvidia.com/deploy/cuda-compatibility/index.html
https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html
https://www.nvidia.com/en-us/drivers/
https://github.com/NVIDIA/JAX-Toolbox/tree/24.04-devel/rosetta/rosetta/projects

Chapter 5. JAX Release 26.03

The NVIDIA JAX Release 26.03 is made up of two container images available on NGC: JAX
and MaxText.

Contents of the JAX container

This container image contains the complete source for the following software:

JAX: /opt/jax
XLA: /opt/xla
Flax: /opt/flax

vV v v VY

TransformerEngine: /opt/transformer-engine
The MaxText container image is based on the JAX container. Additionally, it includes:
> MaxText: /opt/maxtext

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

Versions of packages included in both of these containers:
» CUDA 132

> Please refer to the CUDA DL 26.03 release notes section for the list of libraries
inherited from the CUDA container.

JAX 0.9.0.1

Maxtext (d4ed226)

Flax (7e5c70a)

XLA (bb760b0)
TransformerEngine 2.13
AXlearn (fd34795)

vV v v v v Vv

Driver Requirements

Release 26.03 is based on CUDA 13.2.0. For comprehensive and up-to-date driver
compatibility information, please refer to the following documentation:
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https://ngc.nvidia.com/catalog/containers/nvidia:jax
https://docs.nvidia.com/deeplearning/frameworks/cuda-dl-release-notes/rel-26-03.html
https://github.com/jax-ml/jax/releases/tag/jax-v0.9.0.1
https://github.com/AI-Hypercomputer/maxtext/commit/d4ed22619938dbecb191606ac67352c29e91b810
https://github.com/google/flax/commit/7e5c70a0d119c2b4f3c9465189e9c10f00263471
https://github.com/openxla/xla/commit/bb760b047bdbfeff962f0366ad5cc782c98657e0
https://docs.nvidia.com/deeplearning/transformer-engine-releases/release-2.10/release-notes/index.html
https://github.com/apple/axlearn/commit/fd347952699295eeee38ece17c03289f18371c29
https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html

JAX Release 26.03

» NVIDIA CUDA Compatibility Guide - Compatibility information between CUDA versions
and driver releases.

» CUDA Toolkit Release Notes - Driver version requirements and compatibility matrices.
» NVIDIA Drivers Download - Latest NVIDIA drivers.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.

» The current release is based on JAX 0.9.0.1 and CUDA 13.2

» The new cuBLAS version included in the container contains fix for issue present in
former JAX container release (wherein some cublasLtMatmul kernels can lead to
incorrect results when executed concurrently with another kernel that uses Tensor
Memory on GPUs with Compute Capability 10.x and 11.x).

JAX Toolbox

The JAX Toolbox projects focus on achieving the best performance and convergence

on NVIDIA Ampere, Hopper, and Blackwell architecture families and provide the latest
deep learning models and scripts for training and fine-tuning. These examples are tested
against a nightly Cl as well as each NGC container release to ensure consistent accuracy
and performance over time.

Nightly Containers

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.

Container Type Image URI

jax - ghcr.io/nvidia/jax;jax-YYYY-MM-
DD

maxtext LLM framework ghcr.io/nvidia/jax:maxtext-
YYYY-MM-DD

equinox layer library ghcr.io/nvidia/jax:equinox-YYYY-
MM-DD

axlearn LLM framework ghcr.io/nvidia/jax:axlearn-YYYY-
MM-DD

Known Issues

» None.
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https://docs.nvidia.com/deploy/cuda-compatibility/index.html
https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html
https://www.nvidia.com/en-us/drivers/
https://github.com/NVIDIA/JAX-Toolbox/tree/24.04-devel/rosetta/rosetta/projects

Chapter 6. JAX Release 26.02

The NVIDIA JAX Release 26.02 is made up of two container images available on NGC: JAX
and MaxText.

Contents of the JAX container

This container image contains the complete source for the following software:

JAX: /opt/jax
XLA: /opt/xla
Flax: /opt/flax

vV v v VY

TransformerEngine: /opt/transformer-engine
The MaxText container image is based on the JAX container. Additionally, it includes:
> MaxText: /opt/maxtext

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

Versions of packages included in both of these containers:
» CUDA 13.1.U1

» Please refer to the CUDA DL 26.02 release notes section for the list of libraries
inherited from the CUDA container.

JAX 0.9.0.1

XLA (bb760b0)

TransformerEngine 2.12

Flax 0.12.1

Maxtext (aca5b24)

vV v v v Vv

Driver Requirements

Release 26.02 is based on CUDA 13.1 U1 (Toolkit) which requires CUDA Driver release
590.48. Please refer to the latest Drivers and CTKsupport table for additional information.
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https://ngc.nvidia.com/catalog/containers/nvidia:jax
https://docs.nvidia.com/deeplearning/frameworks/cuda-dl-release-notes/rel-26-02.html
https://docs.jax.dev/en/latest/changelog.html#jax-0-8-1-november-18-2025
https://github.com/openxla/xla/commit/bb760b047bdbfeff962f0366ad5cc782c98657e0
https://docs.nvidia.com/deeplearning/transformer-engine-releases/release-2.10/release-notes/index.html
https://github.com/google/flax/tree/v0.10.5
https://github.com/AI-Hypercomputer/maxtext/commit/aca5b24931ebcbadb55a82e56ebffe8024874028
https://docs.nvidia.com/cuda/
http://www.nvidia.com/Download/index.aspx?lang=en-us
https://docs.nvidia.com/datacenter/tesla/drivers/index.html#cuda-and-drivers-table

JAX Release 26.02

For a complete list of supported drivers, see the CUDA Application Compatibility topic.
For more information, see CUDA Compatibility and Upgrades.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.

» The current release is based on JAX 0.9.0.1 and CUDA 13.1 U1

JAX Toolbox

The JAX Toolbox projects focus on achieving the best performance and convergence

on NVIDIA Ampere, Hopper, and Blackwell architecture families and provide the latest
deep learning models and scripts for training and fine-tuning. These examples are tested
against a nightly Cl as well as each NGC container release to ensure consistent accuracy
and performance over time.

Nightly Containers

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.

Container Type Image URI

jax - ghcr.io/nvidia/jax:;jax-YYYY-MM-
DD

maxtext LLM framework ghcr.io/nvidia/jax:maxtext-
YYYY-MM-DD

equinox layer library ghcr.io/nvidia/jax:equinox-YYYY-
MM-DD

axlearn LLM framework ghcr.io/nvidia/jax:axlearn-YYYY-
MM-DD

Known Issues

> The version of cuBLAS included in the container has a known issue where some
cublasLtMatmul kernels can lead to incorrect results when executed concurrently
with another kernel that uses Tensor Memory on GPUs with Compute Capability 10.x
and 11.x.
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https://docs.nvidia.com/deploy/cuda-compatibility/index.html#use-the-right-compat-package
https://docs.nvidia.com/cuda/cuda-c-best-practices-guide/index.html#cuda-compatibility-and-upgrades
https://github.com/NVIDIA/JAX-Toolbox/tree/24.04-devel/rosetta/rosetta/projects

Chapter 7. JAX Release 26.01

The NVIDIA JAX Release 26.01 is made up of two container images available on NGC: JAX
and MaxText.

Contents of the JAX container

This container image contains the complete source for the following software:

JAX: /opt/jax
XLA: /opt/xla
Flax: /opt/flax

vV v v VY

TransformerEngine: /opt/transformer-engine
The MaxText container image is based on the JAX container. Additionally, it includes:
> MaxText: /opt/maxtext

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

Versions of packages included in both of these containers:

» CUDA 13.1.1

» Please refer to the CUDA DL 26.01 release notes section for the list of libraries
inherited from the CUDA container.

JAX 0.8.1

XLA (a7e5887)

TransformerEngine 2.11

Flax 0.12.1

Maxtext (aca5b24)

vV v v v Vv

Driver Requirements

Release 26.01 is based on CUDA 13.1 U1 (Toolkit) which requires CUDA Driver release
590.48. Please refer to the latest Drivers and CTKsupport table for additional information.
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https://ngc.nvidia.com/catalog/containers/nvidia:jax
https://docs.nvidia.com/deeplearning/frameworks/cuda-dl-release-notes/rel-26-01.html
https://docs.jax.dev/en/latest/changelog.html#jax-0-8-1-november-18-2025
https://github.com/openxla/xla/commit/a7e58876b73dfa9bb6bc785f6981a332c133bb55
https://docs.nvidia.com/deeplearning/transformer-engine-releases/release-2.10/release-notes/index.html
https://github.com/google/flax/tree/v0.10.5
https://github.com/AI-Hypercomputer/maxtext/commit/aca5b24931ebcbadb55a82e56ebffe8024874028
https://docs.nvidia.com/cuda/
http://www.nvidia.com/Download/index.aspx?lang=en-us
https://docs.nvidia.com/datacenter/tesla/drivers/index.html#cuda-and-drivers-table

JAX Release 26.01

For a complete list of supported drivers, see the CUDA Application Compatibility topic.
For more information, see CUDA Compatibility and Upgrades.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.

> The current release is based on JAX 0.8.1 and CUDA 13.1 U1
» Added support for DGX Spark and Jetson Thor

» Added NVLink domain capability for NVSHMEM to accelerate long-
context training in multi-node multi-gpu environments. Use --

xla _gpu_experimental enable nvshmem=true flag.

» Fixed problem with running in a configuration with multiple GPUs per process where
JAX would hang when loading a kernel to GPUs on the first run of the kernel.

» Enabled boolean, int8 and uint8 datatypes in NVSHMEM reduction collectives.

» Improved collective optimization pipeline to enable all-reduces to lower into efficient
reduce-scatters.

» Optimizations for sub-byte data types:

> Generate hardware intrinsics for efficient conversion of fp4 types.

» Optimized communication collective operation on sub-byte types such as int4
and fp4 eliminating redundant cast operations and reducing the volume of data
moved.

» Enable int4 in cuDNN Gemm fusions. Set flag x1a gpu cudnn gemm fusion level >
0 to use.

» Support forward convolution with dilation and added heuristic to differentiate
between forward and backward convolution and dispatch to optimized cuDNN kernels.

JAX Toolbox

The JAX Toolbox projects focus on achieving the best performance and convergence

on NVIDIA Ampere, Hopper, and Blackwell architecture families and provide the latest
deep learning models and scripts for training and fine-tuning. These examples are tested
against a nightly Cl as well as each NGC container release to ensure consistent accuracy
and performance over time.

Nightly Containers

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.

Container Type Image URI
jax - ghcr.io/nvidia/jax:;jax-YYYY-MM-
DD
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https://docs.nvidia.com/deploy/cuda-compatibility/index.html#use-the-right-compat-package
https://docs.nvidia.com/cuda/cuda-c-best-practices-guide/index.html#cuda-compatibility-and-upgrades
https://github.com/NVIDIA/JAX-Toolbox/tree/24.04-devel/rosetta/rosetta/projects

Container

maxtext

equinox

axlearn

There are no known

JAX

Type

LLM framework

layer library

LLM framework

issues.

JAX Release 26.01

Image URI

ghcr.io/nvidia/jax:maxtext-
YYYY-MM-DD

ghcr.io/nvidia/jax:equinox-YYYY-
MM-DD

ghcr.io/nvidia/jax:axlearn-YYYY-
MM-DD
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Chapter 8. JAX Release 25.12

There is no JAX container in DLFW release 25.12.
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Chapter 9. JAX Release 25.11

There is no JAX container in DLFW release 25.11.
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Chapter 10. JAX Release 25.10

The NVIDIA JAX Release 25.10 is made up of two container images available on NGC: JAX
and MaxText.

Contents of the JAX container

This container image contains the complete source for the following software:

JAX: /opt/jax
XLA: /opt/xla
Flax: /opt/flax

vV v v VY

TransformerEngine: /opt/transformer-engine
The MaxText container image is based on the JAX container. Additionally, it includes:
> MaxText: /opt/maxtext

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

Versions of packages included in both of these containers:

JAX 0.7.2

XLA (@0fccb8a)
TransformerEngine 2.8
Flax 0.11.2

Maxtext (@8fdac10)
Ubuntu 24.04 including Python 3.12
NVIDIA CUDA® 13.0.2
NVSHMEM 3.3.20
NVIDIA cuBLAS 13.1.0.3
NVIDIA cuDNN 9.14.0.64
NVIDIA NCCL 2.27.7
NVIDIA DALI 1.51.2

rdma-core 50.0

vV vV v v v vV vV vV VvV v v v Y
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https://ngc.nvidia.com/catalog/containers/nvidia:jax
https://github.com/jax-ml/jax/releases/tag/jax-v0.7.2
https://github.com/openxla/xla/tree/0fccb8a
https://github.com/google/flax/tree/v0.10.5
https://github.com/AI-Hypercomputer/maxtext#8fdac10
http://releases.ubuntu.com/22.04/
https://www.python.org/downloads/release/python-3120/
https://docs.nvidia.com/cuda/archive/12.2.0/cuda-toolkit-release-notes/index.html
https://docs.nvidia.com/cuda/cublas/index.html
https://docs.nvidia.com/deeplearning/cudnn/release-notes/
https://docs.nvidia.com/deeplearning/nccl/release-notes/
https://community.mellanox.com/s/article/latest-release-announcements

JAX Release 25.10

» NVIDIA HPC-X 2.24

» GDRCopy 2.4.1

» Nsight Compute 2025.3.1.4
» Nsight Systems 2025.5.1.121

Driver Requirements

Release 25.10 is based on CUDA 13.0.2 (Toolkit) which requires CUDA Driver release
580.65. Please refer to the latest Drivers and CTKsupport table for additional information.

For a complete list of supported drivers, see the CUDA Application Compatibility topic.
For more information, see CUDA Compatibility and Upgrades.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.

> The current release is based on JAX 0.7.2 and CUDA 13.0.2.
» G/B300 performant support.

»  JAX comes with the Shardy partitioner on by default. See Shardy Migration guide for
more details or instructions on how to disable the new partitioner.

» Fixed global scale application in NVFP4 quantization.

» Added and improved Shardy sharding rules for JAX SDPA and JAX scaled matmul
APIs.

» Enabled XLA support for symmetric memory kernels in NCCL 2.27 collective
operations. Use the ﬂag -xla gpu experimental enable nccl symmetric buffers
to enable it. Symmetric memory kernels enable an improvement in NCCL
communication latencies while reducing the number of SMs used for collectives, thus
allowing for better overlap with compute operations.

» Transformer Engine added fused swizzling operation for the scaling factor inverse and
transpose calculation of the data.

JAX Toolbox

The JAX Toolbox projects focus on achieving the best performance and convergence

on NVIDIA Ampere, Hopper, and Blackwell architecture families and provide the latest
deep learning models and scripts for training and fine-tuning. These examples are tested
against a nightly Cl as well as each NGC container release to ensure consistent accuracy
and performance over time.

Nightly Containers

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.
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https://developer.nvidia.com/nsight-compute
https://developer.nvidia.com/nsight-systems
https://docs.nvidia.com/cuda/
http://www.nvidia.com/Download/index.aspx?lang=en-us
https://docs.nvidia.com/datacenter/tesla/drivers/index.html#cuda-and-drivers-table
https://docs.nvidia.com/deploy/cuda-compatibility/index.html#use-the-right-compat-package
https://docs.nvidia.com/cuda/cuda-c-best-practices-guide/index.html#cuda-compatibility-and-upgrades
https://docs.jax.dev/en/latest/changelog.html#jax-0-7-2-september-16-2025
https://docs.nvidia.com/deeplearning/transformer-engine-releases/release-2.8/release-notes/index.html
https://github.com/NVIDIA/JAX-Toolbox/tree/24.04-devel/rosetta/rosetta/projects

Container
jax

t5x
maxtext
equinox

axlearn

Type

LLM framework
LLM framework
layer library

LLM framework

JAX Release 25.10

Image URI
ghcr.io/nvidia/jax:jax
ghcr.io/nvidia/jax:t5x
ghcr.io/nvidia/jax:maxtext
ghcr.io/nvidia/jax:equinox

ghcr.io/nvidia/jax:axlearn

When running in a configuration with multiple GPUs per process, JAX can hang when
loading a kernel to GPUs on the first run of the kernel. This has been mitigated by
preloading Transformer Engine kernels. NVIDIA recommends running in a process-per-
GPU configuration (this is the default when using SLURM automatic configuration).

JAX
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Chapter 11. JAX Release 25.09

There is no JAX container in DLFW release 25.09.
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Chapter 12. JAX Release 25.08

The NVIDIA JAX Release 25.08 is made up of two container images available on NGC: JAX
and MaxText.

Contents of the JAX container

This container image contains the complete source for the following software:

JAX: /opt/jax
XLA: /opt/xla
Flax: /opt/flax

vV v v VY

TransformerEngine: /opt/transformer-engine
The MaxText container image is based on the JAX container. Additionally, it includes:
> MaxText: /opt/maxtext

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

Versions of packages included in both of these containers:

JAX 0.6.2

Flax 0.10.5
maxtext.git@O0b1fde4513d9 (only in the maxtext container
Ubuntu 24.04 including Python 3.12
NVIDIA CUDA® 13.0.0

NVSHMEM 3.3.20

NVIDIA cuBLAS 13.0.0.19

NVIDIA cuDNN 9.12.0.46

NVIDIA NCCL 2.27.7

NVIDIA DALI 1.51.2

rdma-core 50.0

NVIDIA HPC-X 2.24

GDRCopy 2.4.1

vV vV v v v vV vV vV VvV v v v Y

JAX RN-11517-001_v26.05 | 20


https://ngc.nvidia.com/catalog/containers/nvidia:jax
https://github.com/jax-ml/jax/releases/tag/jax-v0.6.2
https://github.com/google/flax/tree/v0.10.5
https://github.com/AI-Hypercomputer/maxtext/
http://releases.ubuntu.com/22.04/
https://www.python.org/downloads/release/python-3120/
https://docs.nvidia.com/cuda/archive/12.2.0/cuda-toolkit-release-notes/index.html
https://docs.nvidia.com/cuda/cublas/index.html
https://docs.nvidia.com/deeplearning/cudnn/release-notes/
https://docs.nvidia.com/deeplearning/nccl/release-notes/
https://community.mellanox.com/s/article/latest-release-announcements

JAX Release 25.08

» Nsight Compute 2025.3.0.19
» Nsight Systems 2025.4.1.136
» TransformerEngine 2.5

Driver Requirements

Release 25.08 is based on CUDA 13.0.0 (Toolkit) which requires CUDA Driver release
580.65. Please refer to the latest Drivers and CTKsupport table for additional information.

For a complete list of supported drivers, see the CUDA Application Compatibility topic.
For more information, see CUDA Compatibility and Upgrades.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.

The current release is based on JAX 0.6.2.

Compatibility with CUDA 13.0

New hardware: RTX PRO™ 6000 Blackwell Server Edition functional support.
Max Text

vV v v Vv

»  JAX SDPA APl enabled for training and inference models.

» Added Context Parallelism using TE, cuDNN’s Flash attention & all-gather
mechanism to support long-context model training.

» Added CuDNN'’s paged attention in jax._src_.cudnn package.
> Enabled multi-stream collective overlap in XLA.

» XLA overlaps host offloading of array slices with computation for efficient activation
offloading.

» New tutorial on Ray-based resilient training in JAX Toolbox.

» The compiler now automatically overlaps host offloading of array slices with
computation. The overlap enables efficient implementations of activation offloading.

» Added hermetic support for CUDA, CuDNN, NCCL and NVSHMEM in XLA.

JAX Toolbox

The JAX Toolbox projects focus on achieving the best performance and convergence

on NVIDIA Ampere, Hopper, and Blackwell architecture families and provide the latest
deep learning models and scripts for training and fine-tuning. These examples are tested
against a nightly Cl as well as each NGC container release to ensure consistent accuracy
and performance over time.
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http://www.nvidia.com/Download/index.aspx?lang=en-us
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https://github.com/NVIDIA/JAX-Toolbox/tree/24.04-devel/rosetta/rosetta/projects

Nightly Containers

JAX Release 25.08

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.

Container Type

jax -

t5x LLM framework
maxtext LLM framework
equinox layer library
axlearn LLM framework

Known Issues

Image URI
ghcr.io/nvidia/jax:jax
ghcr.io/nvidia/jax:t5x
ghcr.io/nvidia/jax:maxtext
ghcr.io/nvidia/jax:equinox

ghcr.io/nvidia/jax:axlearn

» When running in a configuration with multiple GPUs per process, JAX can hang when
loading a kernel to GPUs on the first run of the kernel. NVIDIA recommends running
in a process-per-GPU configuration (this is the default when using SLURM automatic

configuration).

Known Issues Fixed

» Numerical correctness problems in jax.nn.scaled_matmul and

JAX

jax.nn.scaled_dot_general for MXFP8 and NVFP4
» Tensor memory deallocation in Mosaic GPU.
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Chapter 13. JAX Release 25.06

There is no JAX container in DLFW release 25.06.
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Chapter 14. JAX Release 25.05

There is no JAX container in DLFW release 25.05.
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Chapter 15. JAX Release 25.04

The NVIDIA JAX Release 25.04 is made up of two container images available on NGC: JAX
and MaxText.

Contents of the JAX container

This container image contains the complete source for the following software:

JAX: /opt/jax
XLA: /opt/xla
Flax: /opt/flax

vV v v VY

TransformerEngine: /opt/transformer-engine
The MaxText container image is based on the JAX container. Additionally, it includes:
> MaxText: /opt/maxtext

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

Versions of packages included in both of these containers:

JAX 0.5.3

Flax 0.10.5
maxtext.git@O0b1fde4513d9 (only in the maxtext container
Ubuntu 24.04 including Python 3.12
NVIDIA CUDA® 12.9.0

NVIDIA cuBLAS 12.9.0

NVIDIA cuDNN 9.9.0.48

NVIDIA NCCL 2.26.3

rdma-core 50.0

NVIDIA HPC-X 2.22.1

GDRCopy 2.4.1

Nsight Compute 2025.2.0.11

Nsight Systems 2025.2.1.130

vV vV v v v vV vV vV VvV v v v Y
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https://ngc.nvidia.com/catalog/containers/nvidia:jax
https://github.com/jax-ml/jax/tree/jax-v0.5.3
https://github.com/google/flax/tree/v0.10.5
https://github.com/AI-Hypercomputer/maxtext/
http://releases.ubuntu.com/22.04/
https://www.python.org/downloads/release/python-3120/
https://docs.nvidia.com/cuda/archive/12.2.0/cuda-toolkit-release-notes/index.html
https://docs.nvidia.com/cuda/cublas/index.html
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https://developer.nvidia.com/nsight-systems

JAX Release 25.04

» TransformerEngine 2.2

Driver Requirements

Release 25.04 is based on CUDA 12.9.0 which requires NVIDIA Driver release 575 or later.
However, if you are running on a data center GPU (for example, B100, L40, or any other
data center GPU), you can use NVIDIA driver release 470.57 (or later R470), 525.85 (or
later R525), 535.86 (or later R535), or 550.54 (or later R550) in forward-compatibility
mode.

The CUDA driver's compatibility package only supports particular drivers. Thus, users
should upgrade from all R418, R440, R450, R460, R510, R520, R530, R545 and R555 and
R560 drivers, which are not forward-compatible with CUDA 12.9. For a complete list of
supported drivers, see the CUDA Application Compatibility topic. For more information,
see CUDA Compatibility and Upgrades.

Key Features and Enhancements

This JAX release includes the following key features and enhancements.

» JAX container images in version 25.04 are based on jax1ib==0.5.3.

» Experimental support for MXFP8 & FP4 at jax.nn.scaled matmul.

» Enhanced jax SDPA API to support sequence packing.

» Added explicit collective grouping capability. It can be enabled with
set xla metadata( collectives group="", inlineable="false”) context
manager.

» Enabled weight and optimizer state offloading. Reasonable memory saving observed
with scan operation.

» Added experimental compute on API to assign compute/communication kernels
on a specific stream along with shard map. Placed it behind the experimental flag

xla gpu experimental stream annotation.

» Replaced stream capture-based graph creation with explicit graph construction for
invoking cuDNN's graph APIs.

» NUMA-aware XLA delivers up-to 2x speedup on D2H/H2D transfers.
» Improved sequence parallelism perf with CSE optimization on collective ops.

» Enabled collective permute optimization to combine small NCCL messages for cpu
overhead reduction.

» Observed 10% (geomean) perf gain on MaxText’s LLM models over version 25.01 on
B200.

» New JAX_COMPILATION_CACHE_EXPECT_PGLE flag to leverage PGLE-optimized
compilation caches when using AutoPGLE. Turning on this flag allows AutoPGLE to
work in tandem with the NSight profiler.

» nsys-jax iS now pip installable
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JAX Release 25.04

The JAX Toolbox projects focus on achieving the best performance and convergence

on NVIDIA Ampere, Hopper, and Blackwell architecture families and provide the latest
deep learning models and scripts for training and fine-tuning. These examples are tested
against a nightly Cl as well as each NGC container release to ensure consistent accuracy
and performance over time.

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.

Container Type Image URI

jax - ghcr.io/nvidia/jax:jax

t5x LLM framework ghcr.io/nvidia/jax:t5x
levanter LLM framework ghcr.io/nvidia/jax:levanter
maxtext LLM framework ghcr.io/nvidia/jax:maxtext
equinox layer library ghcr.io/nvidia/jax:equinox
gemma model ghcr.io/nvidia/jax:gemma
axlearn LLM framework ghcr.io/nvidia/jax:axlearn

In a single process/per gpu setup, jax.nn.scaled matmul with MXFP8 may cause
incorrect values. The suggested workaround is to use cublasLt from CUDA 12.8 or
use 1 process per GPU.

Mosaic GPU kernels in this release do not deallocate tensor memory before kernel
exit, which causes a runtime check failure that is enabled starting with CUDA 12.8.1.
The issue was fixed in JAX upstream PR. We recommend Mosaic GPU users to use the
nightly releases of JAX to get the latest fixes.

To set visible GPU devices, we recommend to set the "CUDA_VISIBLE_DEVICES"
environment variable directly. The JAX "jax_cuda_visible_devices" config in Python is
not a reliable way to set visible devices.

Out-of-memory caused by incorrect handling of memory limit #23271.
Resolved crash with both inter-node FSDP and inter-node DDP enabled on Blackwell.
Resolved hangs related to running sharded autotuning with cached auto-tuning.
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Chapter 16. JAX Release 25.03

There is no JAX container in DLFW release 25.03.
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Chapter 17. JAX Release 25.02

There is no JAX container in DLFW release 25.02.
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Chapter 18. JAX Release 25.01

The NVIDIA JAX Release 25.01 is made up of two container images available on NGC: JAX
and MaxText.

Contents of the JAX container

This container image contains the complete source for the following software:

JAX: /opt/jax
XLA: /opt/xla
Flax: /opt/flax

vV v v VY

TransformerEngine: /opt/transformer-engine
The MaxText container image is based on the JAX container. Additionally, it includes:
> MaxText: /opt/maxtext

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

Versions of packages included in both of these containers:

» JAX 0.4.38 (Includes release-specific patches and mxfp8.)
» Flax0.10.2

»  maxtext.git@4651cb3c73de (only in the maxtext container
»  Ubuntu 24.04 including Python 3.12

» NVIDIA CUDA® 12.8.0.038

» NVIDIA cuBLAS 12.8.3.14

» NVIDIA cuDNN 9.7.0.66

» NVIDIA NCCL 2.25.1

» rdma-core 50.0

» NVIDIA HPC-X 2.21

» OpenMPl4.1.7

> GDRCopy 2.3.1-1

>

Nsight Compute 2025.1.0.14
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https://ngc.nvidia.com/catalog/containers/nvidia:jax
https://github.com/jax-ml/jax/releases/tag/jax-v0.4.33
https://github.com/AI-Hypercomputer/maxtext/pull/951
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JAX Release 25.01

» Nsight Systems 2024.2.6.2.225
» TransformerEngine 1.14

Driver Requirements

Release 25.01 is based on CUDA 12.8.0 which requires NVIDIA Driver release 570 or later.
However, if you are running on a data center GPU (for example, B100, L40, or any other
data center GPU), you can use NVIDIA driver release 470.57 (or later R470), 525.85 (or
later R525), 535.86 (or later R535), or 550.54 (or later R550) in forward-compatibility
mode.

The CUDA driver's compatibility package only supports particular drivers. Thus, users
should upgrade from all R418, R440, R450, R460, R510, R520, R530, R545 and R555 and
R560 drivers, which are not forward-compatible with CUDA 12.8. For a complete list of
supported drivers, see the CUDA Application Compatibility topic. For more information,
see CUDA Compatibility and Upgrades.

Key Features and Enhancements

This JAX release includes the following key features and enhancements.

» JAX container images in version 25.01 are based on jax1ib==0.4.38.

» Added Blackwell GPU Architecture support.

» Experimental support for the MXFP8 dtype.

» Experimental support and testing for AWS networking. H100 instances on AWS (P5)
have been evaluated. For optimal performance in LLM training and other distributed
workloads with high communication costs, NVIDIA recommends the following:

»  AWS: the NCCL plugin supporting AWS EFA is included in the container and will be
enabled automatically.

JAX Toolbox

The JAX Toolbox projects focus on achieving the best performance and convergence

on NVIDIA Ampere, Hopper, and Blackwell architecture families and provide the latest
deep learning models and scripts for training and fine-tuning. These examples are tested
against a nightly Cl as well as each NGC container release to ensure consistent accuracy
and performance over time.

Nightly Containers

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.

Container Type Image URI

jax - ghcr.io/nvidia/jax:jax
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https://developer.nvidia.com/nsight-systems
https://docs.nvidia.com/cuda/cuda-toolkit-release-notes/index.html
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Container
t5x
levanter
maxtext
triton
equinox

grok

Type

LLM framework
LLM framework
LLM framework
JAX extension
layer library

model

JAX Release 25.01

Image URI
ghcr.io/nvidia/jax:t5x
ghcr.io/nvidia/jax:levanter
ghcr.io/nvidia/jax:maxtext
ghcr.io/nvidia/jax:triton
ghcr.io/nvidia/jax:equinox

ghcr.io/nvidia/jax:grok

AWS EFA plugin crashes in 1 case with 256 GPUs. You can use this environment

variable to WAR the bug: NCCL RUNTIME CONNECT=0 .

This version of XLA can hang during compilation in rare cases. You can use
this environment variable to work around the issue for now: xLA FLAGS=--

xla gpu shard autotuning=false.

On gamer Blackwell(sm_120) GPUs, JAX random number generator is non-

deterministic..

JAX
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Chapter 19. JAX Release 24.12

There is no JAX container in DLFW release 24.12.
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Chapter 20. JAX Release 24.11

There is no JAX container in DLFW release 24.11.
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Chapter 21. JAX Release 24.10

The NVIDIA container image for JAX, release 24.10 is available on NGC.

Contents of the JAX container
This container image contains the complete source for the following software:

JAX: /opt/jax
XLA: /opt/xla
Flax: /opt/flax

vV v v Vv

TransformerEngine: /opt/transformer-engine
Additionally, the max container image tag includes:
> MaxText: /opt/maxtext

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

The container also includes the following:

JAX 0.4.33.dev20241018+44e618246
Flax 0.9.0

maxtext.git@20f57fb7

Ubuntu 22.04 including Python 3.10.12
NVIDIA CUDA® 12.4.2.004

NVIDIA cuBLAS 12.6.3.3

NVIDIA cuDNN 9.5.0.50

NVIDIA NCCL 2.22.3

rdma-core 39.0

NVIDIA HPC-X 2.20

OpenMPI1 4.1.7

GDRCopy 2.3.1-1

Nsight Compute 2024.3.2.3

Nsight Systems 2024.2.6.1.90

vV V. v v vV VvV vV v vV vV v Vv Vv Y%
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JAX Release 24.10

» TransformerEngine 1.11

Driver Requirements

Release 24.10 is based on CUDA 12.6.2 which requires NVIDIA Driver release 560 or later.
However, if you are running on a data center GPU (for example, T4 or any other data
center GPU), you can use NVIDIA driver release 470.57 (or later R470), 525.85 (or later
R525), 535.86 (or later R535), or 545.23 (or later R545).

The CUDA driver's compatibility package only supports particular drivers. Thus, users
should upgrade from all R418, R440, R450, R460, R510, R520, R530, R545 and R555
drivers, which are not forward-compatible with CUDA 12.6. For a complete list of
supported drivers, see the CUDA Application Compatibility topic. For more information,
see CUDA Compatibility and Upgrades.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.

» JAX container images in version 24.10 are based on jaxlib==0.4.33.

» Experimental support and testing for AWS and GCP networking. H100 instances on
both AWS (P5) and GCP (A3-Mega) have been evaluated. For optimal performance in
LLM training and other distributed workloads with high communication costs, NVIDIA
recommends the following:

» AWS: Run the script at /usr/local/bin/install-efa.sh or include it in a new
Dockerfile to leverage AWS EFA.

» GCP: Follow the guide to set up a cluster and enable GCP's GPUDirect-TCPXO
NCCL plugin.

JAX Toolbox

The JAX Toolbox projects focus on achieving the best performance and convergence on

NVIDIA Hopper and Ampere tensor cores and provide the latest deep learning models and
scripts for training and fine-tuning. These examples are tested against a nightly Cl as well
as each NGC container release to ensure consistent accuracy and performance over time.

Projects

» GPT: Decoder-only LLM used in many modern text applications. You can also find the
latest performance and convergence on the model card.

» LLaMA-2: Decoder-only LLM ranging in scale from 7B to 70B parameters. You can find
the latest performance and convergence on our model card.

» This release also introduces LoRA support for fine-tuning of LLaMA models.
NVIDIA includes an example script that finetunes LLama 2 7B on BoolQ and
achieves significant metric improvements. You can find the convergence and
performance results on the above model card.
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JAX Release 24.10

» LLaMA-2 recipes are also available in maxtext. You can find instructions and
performance results on our model card.

» MoE: GLaM style MoE with configs up to 1.14T parameter scale. You can find the
latest information on our model card.

» T5: This model was introduced in the Exploring the Limits of Transfer Learning with
a Unified Text-to-Text Transformer paper. This is a popular model for sequence-to-
sequence modeling tasks. You can find the latest performance and convergence on
our model card.

» VIiT: The Vision Transformer was introduced in the An Image is Worth 16x16 Words:
Transformers for Image Recognition at Scale paper. This is a popular computer
vision model used for image classification, but is also a foundational model for GenAl
applications such as Multimodal Language Models. The ViT model also showcases
NVIDIA DALI data pipelines. This is particularly helpful for smaller models where data
pipelines tend to be the bottleneck.

» Imagen: Text-to-image generative diffusion model based on Photorealistic Text-to-
Image Diffusion Models with Deep Language Understanding paper. You can find the
latest performance and convergence on our model card.

» PaliGemma: PaliGemma is a vision language model (VLM). These models are well-
suited for a variety of tasks that require visually-situated text understanding and
object localization.

Nightly Containers

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.

Container Type Image URI

jax - ghcr.io/nvidia/jax:jax
paxml LLM framework ghcr.io/nvidia/jax:pax

t5x LLM framework ghcr.io/nvidia/jax:t5x
levanter LLM framework ghcr.io/nvidia/jax:levanter
maxtext LLM framework ghcr.io/nvidia/jax:maxtext
triton JAX extension ghcr.io/nvidia/jax:triton
equinox layer library ghcr.io/nvidia/jax:equinox
grok model ghcr.io/nvidia/jax:grok

Known Issues

» A JAX eigensolver unit test is failing due to a flaw in the test itself using a hard-coded
workspace size. This should not impact real applications, where the workspace size is
computed by the cuSolver API.
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JAX Release 24.10

There is a known convergence issue with GPT 126M when Flash Attention is enabled.

There is a known divergence issue with Flash Attention in PAXML when

enabled natively via XLA without Transformer Engine. If training models with
TransformerEngine disabled/absent, NVIDIA recommends running without Flash
Attention by passing --xla gpu enable cudnn fmha=false.

LLaMA fine-tuning via Maxtext does not currently support FP8.

Transformer Engine is currently not supported with GLaM models. Future releases will
include TE support with GLaM.

There is a known issue in the Maxtext container where failures

may be observed if --xla gpu enable custom fusions and --

xla gpu enable address computation fusion flags are enabled. It is advised
to disable these two flags by adding --x1a gpu enable custom fusions=false
and --xla gpu enable address computation fusion=false tothe XLA_FLAGS
environment variable.
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Chapter 22. JAX Release 24.09

There is no JAX container in DLFW release 24.09.
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Chapter 23. JAX Release 24.08

There is no JAX container in DLFW release 24.08.
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Chapter 24. JAX Release 24.07

There is no JAX container in DLFW release 24.07.
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Chapter 25. JAX Release 24.06

There is no JAX container in DLFW release 24.06.
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Chapter 26. JAX Release 24.05

There is no JAX container in DLFW release 24.05.
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Chapter 27. JAX Release 24.04

The NVIDIA container image for JAX, release 24.04 is available on NGC.

Contents of the JAX container

This container image contains the complete source for the following software:
JAX: Jopt/jax

XLA: Jopt/xla

Flax: Jopt/flax

vV v v Vv

TransformerEngine: /opt/transformer-engine

The JAX runtime package jaxlib is prebuilt and installed in the default Python
environment (/usr/local/lib/python3.10/dist-packages/jaxlib) in the container image.

The container also includes the following:

JAX v0.4.26

Ubuntu 22.04.2 LTS with Python 3.10
NVIDIA CUDA® 12.4.1

NVIDIA cuBLAS 12.4.5.8
NVIDIA cuDNN 9.1.0.70
NVIDIA NCCL 2.21.5
rdma-core 39.0

NVIDIA HPC-X 2.18

Nsight Compute 2024.1.1.0
Nsight Systems 2024.2.1.106
TransformerEngine 1.5

vV V. v v vV vV vV v VvV Vv Y%

Driver Requirements

Release 23.10 is based on CUDA 12.4.1, which requires NVIDIA Driver release 545 or
later. However, if you are running on a data center GPU (for example, T4 or any other data
center GPU), you can use NVIDIA driver release 470.57 (or later R470), 525.85 (or later
R525), 535.86 (or later R535), or 545.23 (or later R545).
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JAX Release 24.04

The CUDA driver's compatibility package only supports particular drivers. Thus, users
should upgrade from all R418, R440, R450, R460, R510, and R520 drivers, which are not
forward-compatible with CUDA 12.3. For a complete list of supported drivers, see the
CUDA Application Compatibility topic. For more information, see CUDA Compatibility and

Upgrades.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.

»  JAX container images in version 24.04 are based on jaxlib==0.4.26.
» PAXML and Maxtext containers are available in version 24.04.

JAX Toolbox

The JAX Toolbox projects focus on achieving the best performance and convergence on

NVIDIA Hopper and Ampere tensor cores and provide the latest deep learning models and
scripts for training and fine-tuning. These examples are tested against a nightly Cl as well
as each NGC container release to ensure consistent accuracy and performance over time.

Projects

» GPT: Decoder-only LLM used in many modern text applications. You can also find the
latest performance and convergence on the model card.

» LLaMA-2: Decoder-only LLM ranging in scale from 7B to 70B parameters. You can find
the latest performance and convergence on our model card.

» This release also introduces LoRA support for fine-tuning of LLaMA models. We
include an example script that finetunes LLama 2 7B on BoolQ and achieves
significant metric improvements. You can find the convergence and performance
results on the above model card.

» LLaMA-2 recipes are also available in maxtext. You can find instructions and
performance results on our model card.

» MoE: GLaM style MoE with configs up to 1.14T parameter scale. You can find the
latest information on our model card.

» T5: This model was introduced in the Exploring the Limits of Transfer Learning with
a Unified Text-to-Text Transformer paper. This is a popular model for sequence-to-
sequence modeling tasks. You can find the latest performance and convergence on
our model card.

» VIiT: The Vision Transformer was introduced in the An Image is Worth 16x16 Words:
Transformers for Image Recognition at Scale paper. This is a popular computer
vision model used for image classification, but is also a foundational model for GenAl
applications such as Multimodal Language Models. The ViT model also showcases
NVIDIA DALI data pipelines. This is particularly helpful for smaller models where data
pipelines tend to be the bottleneck.
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JAX Release 24.04

Imagen: Text-to-image generative diffusion model based on Photorealistic Text-to-
Image Diffusion Models with Deep Language Understanding paper. You can find the
latest performance and convergence on our model card.

Nightly Containers

In addition to projects, JAX Toolbox includes nightly containers for libraries across the
JAX ecosystem.

Container Type Image URI

jax - ghcr.io/nvidia/jax:;jax
paxml LLM framework ghcr.io/nvidia/jax:pax

t5x LLM framework ghcr.io/nvidia/jax:t5x
levanter LLM framework ghcr.io/nvidia/jax:levanter
maxtext LLM framework ghcr.io/nvidia/jax:maxtext
triton JAX extension ghcr.io/nvidia/jax:triton
equinox layer library ghcr.io/nvidia/jax:equinox
grok model ghcr.io/nvidia/jax:grok

NVIDIA Tx5 and Paxml Container Versions

The following table shows what versions of CUDA and JAX are supported in each of the
NVIDIA containers for JAX.

The JAX version in the Paxml and T5x containers are development versions. See /opt/
jax-source and /opt/xla-source for the version used in each container.

Known Issues

>

JAX

A JAX eigensolver unit test is failing due to a flaw in the test itself using a hard-coded
workspace size. This should not impact real applications, where the workspace size is
computed by the cuSolver API.

There is a known convergence issue with GPT 126M when Flash Attention is enabled.

There is a known divergence issue with Flash Attention in PAXML when

enabled natively via XLA without Transformer Engine. If training models with
TransformerEngine disabled/absent, it is recommended to run without Flash Attention
by passing --xla gpu enable cudnn_ fmha=false.

LLaMA fine-tuning via PAXML does not currently support FP8.
MoE does not currently support TransformerEngine.

There is a known CVE that affects the amd64 Paxml container related to TensorFlow
2.9.x due to pinning TensorFlow to 2.9.x in Paxml. We will fix these in an upcoming
release.
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» CVE-2023-25668

» There is a known issue in the Maxtext container where failures
may be observed if --x1a gpu enable custom fusions and --
xla_gpu enable address computation fusion flags are enabled. It is advised
to disable these two flags by adding --x1a gpu enable custom fusions=false
and --xla gpu enable address computation fusion=false tothe XLA_FLAGS

environment variable.
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Chapter 28. JAX Release 24.03

There is no JAX container in DLFW release 24.03.
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Chapter 29. JAX Release 24.02

There is no JAX container in DLFW release 24.02.
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Chapter 30. JAX Release 23.12

There is no JAX container in DLFW release 23.12.
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Chapter 31. JAX Release 23.10

The NVIDIA container image for JAX, release 23.10 is available on NGC.

Contents of the JAX container

This container image contains the complete source of the version of JAX in /opt/jax-
source. It is prebuilt and installed within the container image.

The container also includes the following:

Ubuntu 22.04.2 LTS with Python 3.10.12
NVIDIA CUDA® 12.2.0

NVIDIA cuBLAS 12.2.5.6

NVIDIA cuDNN 8.9.5

NVIDIA NCCL 2.19.3

rdma-core 39.0

Mellanox OFED 5.9-0.5.6.0

Nsight Compute 2023.2.2.3

Nsight Systems 2023.3.1.92

NVIDIA DALI® 1.30.0 in T5x containers

TransformerEngine

vV vV . v v v VvV vV v v Vv v

> 1.0.0.devO+1f4c397 in Paxml container
> 0.13.0+51124171c in T5x container

Driver Requirements

Release 23.10 is based on CUDA 12.2.0, which requires NVIDIA Driver release 535 or
later. However, if you are running on a data center GPU (for example, T4 or any other data
center GPU), you can use NVIDIA driver release 450.51 (or later R450), 470.57 (or later
R470), 510.47 (or later R510), or 525.85 (or later R525), or 535.86 (or later R535).

The CUDA driver's compatibility package only supports particular drivers. Thus, users
should upgrade from all R418, R440, R460, and R520 drivers, which are not forward-
compatible with CUDA 12.2. For a complete list of supported drivers, see the CUDA
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JAX Release 23.10

Application Compatibility topic. For more information, see CUDA Compatibility and
Upgrades.

GPU Requirements

Release 23.10 supports CUDA compute capability 6.0 and later. This corresponds to
GPUs in the NVIDIA Pascal, NVIDIA Volta™, NVIDIA Turing™, NVIDIA Ampere architecture,
and NVIDIA Hopper™ architecture families. For a list of GPUs to which this compute
capability corresponds, see CUDA GPUs. For additional support details, see Deep Learning
Frameworks Support Matrix.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.

JAX container images in version 23.10 are based on jaxlib==0.4.17.
T5X and PAXML containers are available in version 23.10.
PAXML arm64 containers are available: nvcr.io/nvidia/jax:23.10-paxml-py3-arm64.

vV v v Vv

PAXML ships with Hopper support for FP8 training.

Announcements

» Transformer Engine is a library for accelerating Transformer models on NVIDIA GPUs.
It includes support for 8-bit floating point (FP8) precision on Hopper GPUs which
provides better training and inference performance with lower memory utilization.
Transformer Engine also includes a collection of highly optimized modules for popular
Transformer architectures and an automatic mixed precision-like API that can be used
seamlessly with your JAX code.

NVIDIA JAX Container Versions

The following table shows what versions of CUDA and JAX are supported in each of the
NVIDIA containers for JAX.

Container Version CUDA Toolkit JAX
23.10 NVIDIA CUDA 12.2.0 04.17
23.08 NVIDIA CUDA 12.1.1 0.4.14

NVIDIA Tx5 and Paxml Container Versions

The following table shows what versions of CUDA and JAX are supported in each of the
NVIDIA containers for JAX.

Container Version CUDA Toolkit JAX
Paxml 23.10 NVIDIA CUDA 12.2.2 0.4.17.dev20231010
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Container Version CUDA Toolkit JAX

23.08 NVIDIA CUDA 12.1.1 0.4.14 (579808d98)
T5x 23.10 NVIDIA CUDA 12.2.2 0.4.17.dev20231010

23.08 NVIDIA CUDA 12.1.1 0.4.14 (603eeb190)

The JAX version in the Paxml and T5x containers are development versions. See /opt/
jax-source and /opt/xla-source for the version used in each container.

Inspecting Source code in NVIDIA T5x and Paxml Containers

If you would like to inspect the pax’s source code (paxml and praxis) to learn more about
what is being run, you can do so by inspecting the source within the nver.io/nvidia/
jax:23.10-paxml-py3 container. Their locations within the container are:

>  Paxml: /opt/paxml
> Praxis: /opt/praxis
Similarly, for t5x’s source code in nvcr.io/nvidia/jax:23.10-t5x-py3:

> t5X. /opt/t5x

JAX Toolbox Examples

The JAX Toolbox examples focus on achieving the best performance and convergence
from NVIDIA Hopper and NVIDIA Ampere architecture tensor cores by using the latest
deep learning example networks and model scripts for training.

These examples are tested against a nightly Cl as well as each NGC container release to
ensure consistent accuracy and performance over time.

» GPT model: This is a decoder-only LLM architecture used in many modern text
applications.This model script is available on Github. You can also find the latest
performance and secured convergence on the model card on Github.

» T5 model: This model was introduced in the Exploring the Limits of Transfer Learning
with a Unified Text-to-Text Transformer paper. This is a popular model for sequence-
to-sequence modeling tasks involving text.This model script is available on Github. You
can also find the latest performance and secured convergence on the model card on
Github.

» ViT model: The Vision Transformer was introduced in the An Image is Worth 16x16
Words: Transformers for Image Recognition at Scale paper. This is a popular computer
vision model used for image classification, but is also a foundational model for GenAl
applications such as Multimodal Language Models. The ViT model also showcases
NVIDIA DALI data pipelines. This is particularly helpful for smaller models where data
pipelines tend to be the bottleneck. The model script is available on Github. You can
also find the latest performance and secured convergence on the model card on
Github.
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Pipeline parallelism is not supported with NVIDIA Transformer Engine enabled in the
Paxml container.

There could be random failures when running JAX in single-process with multi-GPU.
This is a known issue due to the XLA version in the 23.10 containers. The issue will be
resolved in the next release and the recommendation is to run with multi-processing
enabled (1 GPU per process).

There is a known degradation in accuracy in the Paxml container when training with
enabling dropout in transformer layers from TransformerEngine. This issue will be
resolved in a future container release.

Performance degradation:

There is a 10% performance regression on Paxml's 126M parameter model, trained
with BF16 on A100s, when NVIDIA Transformer Engine is disabled. This will be
fixed in a future release.

There is a 1-2% performance regression in the 23.10 Paxml container compared to
the 23.08 Paxml container on A100s.

ViT has an 11% pretraining performance regression in the T5X container compared
to the initial JAX-Toolbox release container.

The T5 model in T5x has a 6-9% performance regression.

The JAX, T5x, and Paxml containers are an early release and have some differences
from the NGC TensorFlow container that will be addressed in future releases. Some
differences include CUDA minor version, support for 3rd party network devices via
HPC-X, and versions of CTK/cuDNN/NCCL and so on. Some packages that do not
currently ship include:

JupyterLab including Jupyter-TensorBoard
NVIDIA TensorRT

TensorBoard

NVIDIA HPC-X with UCX and OpenMPI
OpenMPI

NVIDIA RAPIDS

cuTENSOR

GDRCopy

The jax.experimental.sparse sparse matrix package currently produces incorrect
matrix multiplication results on NVIDIA Ampere architecture/Hopper GPUs. Volta GPUs
appear to not be affected. See detailed issue here.

There are known CVEs that affect the amd64 Paxml container related to TensorFlow
2.9.x due to pinning TensorFlow to 2.9.x in Paxml and Lingvo. We will fix these in an
upcoming release. The known CVEs are:
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Chapter 32. JAX Release 23.08

The NVIDIA container image for JAX, release 23.08 is available on NGC.

Contents of the JAX container

This container image contains the complete source of the version of JAX in /opt/jax-
source. It is prebuilt and installed within the container image.

The container also includes the following:

Ubuntu 22.04.2 LTS with Python 3.10.12

NVIDIA CUDA® 12.1.1

NVIDIA cuBLAS 12.2.5

NVIDIA cuDNN 8.9.4

NVIDIA NCCL 2.18.3

rdma-core 39.0

Mellanox OFED 5.9-0.5.6.0

Nsight Compute 2023.2.0

Nsight Systems 2023.2.0

NVIDIA DALI® 1.28.0 in Paxml and T5x containers

TransformerEngine 0.13.0.dev0+03202c3 in Paxml and T5x containers

vV vV . v v v VvV vV v v Vv v

Driver Requirements

Release 23.08 is based on CUDA 12.1.1, which requires NVIDIA Driver release 525.60.13 or
later. However, if you are running on a data center GPU (for example, T4 or any other data
center GPU), you can use NVIDIA driver release 450.51 (or later R450), 470.57 (or later
R470),510.47 (or later R510), or 525.85 (or later R525).

The CUDA driver's compatibility package only supports particular drivers. Thus, users
should upgrade from all R418, R440, R460, and R520 drivers, which are not forward-
compatible with CUDA 12.1. For a complete list of supported drivers, see the CUDA
Application Compatibility topic. For more information, see CUDA Compatibility and
Upgrades.
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JAX Release 23.08

GPU Requirements

Release 23.08 supports CUDA compute capability 6.0 and later. This corresponds to
GPUs in the NVIDIA Pascal, NVIDIA Volta™, NVIDIA Turing™, NVIDIA Ampere architecture,
and NVIDIA Hopper™ architecture families. For a list of GPUs to which this compute
capability corresponds, see CUDA GPUs. For additional support details, see Deep Learning
Frameworks Support Matrix.

Key Features and Enhancements
This JAX release includes the following key features and enhancements.
» JAX container images in version 23.08 are based on jaxlib==0.4.14.

> T5X and PAXML containers are available in version 23.08.

Announcements

» Transformer Engine is a library for accelerating Transformer models on NVIDIA GPUs.
It includes support for 8-bit floating point (FP8) precision on Hopper GPUs which
provides better training and inference performance with lower memory utilization.
Transformer Engine also includes a collection of highly optimized modules for popular
Transformer architectures and an automatic mixed precision-like API that can be used
seamlessly with your JAX code.

NVIDIA JAX Container Versions

The following table shows what versions of CUDA and JAX are supported in each of the
NVIDIA containers for JAX.

Container Version CUDA Toolkit JAX
23.08 NVIDIA CUDA 12.1.1 0.4.14

NVIDIA Tx5 and Paxml Container Versions

The following table shows what versions of CUDA and JAX are supported in each of the
NVIDIA containers for JAX.

Container Version CUDA Toolkit JAX
Paxml 23.08 NVIDIA CUDA 12.1.1 0.4.14 (579808d98)
T5x 23.08 NVIDIA CUDA 12.1.1 0.4.14 (603eeb190)

The JAX version in the Paxml and T5x containers are development versions. See /opt/
jax-source and /opt/xla-source for the version used in each container.
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Inspecting Source code in NVIDIA T5x and Paxml Containers

If you would like to inspect the pax’s source code (paxml and praxis) to learn more about
what is being run, you can do so by inspecting the source within the nver.io/nvidia/
jax:23.08-paxml-py3 container. Their locations within the container are:

» Paxml: /opt/paxml
> Praxis. /opt/praxis

Similarly, for t5x’s source code in nvcr.io/nvidia/jax:23.08-t5x-py3:

> t5x: /opt/t5x

JAX Toolbox Examples

The JAX Toolbox examples focus on achieving the best performance and convergence
from NVIDIA Hopper and NVIDIA Ampere architecture tensor cores by using the latest
deep learning example networks and model scripts for training.

These examples are tested against a nightly Cl as well as each NGC container release to
ensure consistent accuracy and performance over time.

» GPT model: This is a decoder-only LLM architecture used in many modern text
applications.This model script is available on Github. You can also find the latest
performance and secured convergence on the model card on Github.

» T5 model: This model was introduced in the Exploring the Limits of Transfer Learning
with a Unified Text-to-Text Transformer paper. This is a popular model for sequence-
to-sequence modeling tasks involving text.This model script is available on Github. You
can also find the latest performance and secured convergence on the model card on
Github.

Known Issues

» Pipeline parallelism is not supported with NVIDIA Transformer Engine enabled in the
Paxml container.

» Thereisa 15% performance regression on Paxml's 126M parameter model, trained
with BF16 on A100s, when NVIDIA Transformer Engine is disabled. This will be fixed in
a future release.

» The Paxml container (nvcr.io/nvidia/jax:23.08-paxml-py3) does not fully support
Hopper yet. Future releases will add Hopper support.

» Thereis a known sporadic NCCL crash that happens when using the T5x container at
node counts greater than or equal to 32 nodes. We will fix this in a future release. The
issue is tracked here.

» The JAX, T5x, and Paxml containers are an early release and have some differences
from the NGC TensorFlow container that will be addressed in future releases. Some
differences include CUDA minor version, support for 3rd party network devices via
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HPC-X, and versions of CTK/cuDNN/NCCL and so on. Some packages that do not
currently ship include:

JupyterlLab including Jupyter-TensorBoard

NVIDIA TensorRT

TensorBoard

NVIDIA HPC-X with UCX and OpenMPI

OpenMPI

NVIDIA RAPIDS

CUTENSOR

GDRCopy

The jax.experimental.sparse sparse matrix package currently produces incorrect
matrix multiplication results on NVIDIA Ampere architecture/Hopper GPUs. Volta GPUs
appear to not be affected. See detailed issue here.
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There are known CVEs that affect the Paxml container related to TensorFlow 2.9.x due
to pinning TensorFlow to 2.9.x in Paxml and Lingvo. We will fix these in an upcoming
release. The known CVEs are:
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