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Hardware Requirements for Running GPT-
0SS-20B Locally

GPT-0SS-20B is a 21-hillion-parameter open-weight language model that offers state-of-the-art reasoning
ability in a comparatively compact form. Thanks to its Mixture-of-Experts (MoE) design and aggressive
guantization (MXFP4, ~4.25 bits per weight), GPT-OSS-20B packs down to only ~12-13 GB on disk, allowing
it to fit in about 16 GB of memory (openai.com) (www.microcenter.com). In practice, however, getting smooth,
low-latency performance out of this model demands a beefy machine. A naively filled 20B model with 16-bit
weights would need ~40 GB just for the weights (junkangworld.com), plus extra VRAM for computation buffers
and the batch context. Even with quantization, users typically report needing 16 GB or more of GPU RAM to
load GPT-OSS-20B or 24 GB or more of system RAM when running without a suitable GPU (openai.com)
(www.theregister.com). In short, the “perfect rig” for GPT-OSS-20B is a high-end desktop or workstation with a
top-tier GPU (or multiple GPUs) and complementary high-performance components.

Update (October 2026): The hardware answer is unchanged. OpenAl's repository still states that GPT-OSS-
20B runs “within 16GB of memory” with its MXFP4 weights (github.com), and Ollama lists the gpt-oss:20b
download at 14 GB (ollama.com). The minimum is a GPU with 16 GB of VRAM or a system with 16 GB of
unified memory; without a suitable GPU, plan for 24 GB or more of system RAM (www.theregister.com). For
longer contexts and multitasking, 24 GB or more of VRAM and 32 GB of system RAM give more headroom.
Lower-cost 16 GB cards such as the GeForce RTX 5060 Ti 16 GB and the Radeon RX 9060 XT 16 GB, added
to the GPU table below, meet the 16 GB threshold with less memory bandwidth. OpenAl's gpt-oss-safeguard-
20b, a safety-classification model built on GPT-OSS-20B and released in October 2025, has the same size
(21B parameters, 3.6B active) and also fits on GPUs with 16 GB of VRAM (huggingface.co).

Key Demands: Memory and Bandwidth

The most critical constraint is memory capacity. OpenAl itself notes that GPT-OSS-20B can run on “edge
devices with just 16 GB of memory” (openai.com), meaning it is engineered to fit within a 16 GB hardware
envelope (typically via 4-bit compressed weights). For responsive GPU inference, 16 GB of VRAM or unified
memory is a practical starting point, and additional memory provides more headroom for context and other
workloads. It is not a universal minimum: CPU offloading can allow the model to run on systems with less
VRAM, but performance will be slower. A 24 GB GPU can be a useful choice when the workload, runtime, and
budget justify the extra headroom.

Memory bandwidth is also crucial. GPT-OSS inference is extremely bandwidth-sensitive. As The Register
reports, a GPU using very high-speed GDDR6X/GDDR7 memory (on the order of 1 TB/s bandwidth) will far
outperform a CPU’s DDR4/DDR5 RAM (tens of GB/s) (www.theregister.com). In other words, besides raw
VRAM size, faster memory bandwidth can help inference performance. For example, NVIDIA lists the RTX
5090 at 32 GB of GDDR7 and 1,792 GB/s of memory bandwidth, while the reference RTX 4090 has 24 GB of
GDDR6X and 1,008 GB/s (about 1.0 TB/s).
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Even with a powerful GPU, you'll need a solid PCle interface. Prefer a motherboard with PCle 4.0 or 5.0 x16
slots to feed the GPU at top speed. If you plan multiple GPUs, make sure there are multiple x16 slots and
enough PCle lanes (typically requiring a high-end chipset and CPU). Systems with less than 16 GB of VRAM
can use CPU offloading, although it is slower and the practical result depends on the runtime, context length,
and system memory bandwidth. Apple Silicon systems with at least 16 GB of unified memory are also a
supported consumer-hardware path.

Choosing the Right GPU(s)

For responsive local inference, a high-memory, high-performance GPU is a strong recommendation, but it is
not mandatory because supported runtimes can offload work to the CPU. Desktop GPUs to consider include:

* NVIDIA GeForce RTX 5090: 32 GB GDDRY7. NVIDIA announced availability on January 30, 2025.
NVIDIA lists 21,760 CUDA cores, a 512-bit memory interface, and 32 GB of GDDR7 memory. Its
additional VRAM can provide useful headroom for GPT-OSS-20B, depending on the runtime, context
length, and precision used.

* NVIDIA GeForce RTX 5080: 16 GB GDDRY. It launched on January 30, 2025. The RTX 5080 offers
960 GB/s bandwidth at a $999 MSRP. With 16 GB VRAM, it sits at the minimum for GPT-OSS-20B but
benefits from GDDR7's higher bandwidth and NVIDIA's Blackwell architecture. Expect to use 4-bit
guantization and possibly some CPU offloading (nvidia.com).

 NVIDIA GeForce RTX 4090: 24 GB GDDRG6X. Still an excellent choice. With ~1,000+ GB/s bandwidth,
it comfortably loads GPT-OSS-20B with MXFP4 quant and generates text at interactive speeds. Many
builders choose a 4090 for its combination of VRAM and CUDA support (www.theregister.com)
(www.arsturn.com).

* NVIDIA GeForce RTX 3090/3090 Ti: 24 GB GDDR6X. A previous-generation champ, still very capable.
With quant-tricks (like MXFP4 + Triton kernels) users have run GPT-OSS-20B successfully on a single
3090 (medium.com). The 3090 Ti variant has slightly higher clocks and TDP.

e AMD Radeon RX 9070 XT: 16 GB GDDR6. AMD's RDNA 4 card launched in March 2025 at $599. It
delivers 640 GB/s bandwidth via a 256-bit bus and supports PCle Gen 5. While 16 GB is borderline for
GPT-0OSS-20B, it offers the same 16 GB as the RTX 5080 at a lower launch price (tomshardware.com).

 AMD Radeon RX 7900 XTXI/XT: 24 GB/20 GB GDDR6. AMD's previous-gen RDNA 3 cards remain
solid options. A 7900 XTX (24 GB) or XT (20 GB) can host the model similarly. AMD's ROCm support for
MoE models has continued to improve. Microbenchmarks showed a 7800 XT (16 GB) achieving ~32
tokens/sec on simple prompts (www.microcenter.com).

* NVIDIA Professional/Compute GPUs: e.g. RTX A6000 (48 GB), RTX 6000 Ada (48 GB), RTX PRO
6000 Blackwell (96 GB, nvidia.com), or data-center cards such as H100 (80 GB). These are expensive
for home use but offer ample memory headroom for the released MXFP4-quantized GPT-OSS-20B
weights and larger workloads. OpenAl’s reference PyTorch implementation upcasts the released
weights to BF16 for educational purposes; that does not make an unquantized GPT-OSS-20B
checkpoint available. Most home builders choose GeForce cards for price and performance.
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GPU Model VRAM Key Features

NVIDIA RTX 5090 32GB 1,792 GB/s GDDR7 bandwidth

NVIDIA RTX 5080 16 GB 960 GB/s GDDR7 bandwidth, Blackwell architecture

NVIDIA RTX 5060 Ti 16 GB 16 GB 448 GB/s GDDRY7, lower-cost 16 GB option (nvidia.com)

NVIDIA RTX 4090 24 GB ~1,000+ GB/s bandwidth, previous generation (www.theregister.com)
NVIDIA RTX 3090 Ti 24 GB Strong performance, proven with MXFP4 quant (medium.com)

AMD Radeon RX 9070 XT 16 GB 640 GB/s, RDNA 4, budget-friendly at $599 (tomshardware.com)
AMD Radeon RX 9060 XT 16 GB 16 GB Up to 320 GB/s GDDRS6, lower-cost 16 GB option (amd.com)

AMD Radeon 7900 XTX/XT 24/20 GB Good VRAM and speed (ROCm support)

AMD Radeon Al PRO R9700 32GB 640 GB/s GDDR6, RDNA 4 workstation card (amd.com)

NVIDIA A6000 (Quadro) 48 GB Pro card (ECC+NVLInk), ideal but very expensive

If you want blistering throughput, multiple GPUs can be used. Many LLM frameworks (PyTorch, vLLM,
TensorRT) support multi-GPU inference, splitting token generation across cards (www.pugetsystems.com). A
typical server might use 4-8 GPUs in parallel (www.pugetsystems.com). For a home rig, two RTX 5090s can
be used only with software that supports multi-GPU inference over PCle; the RTX 5090 does not support
NVIDIA NVLink. Treat the cards' memory as capacity managed by the chosen multi-GPU runtime rather than
as automatically pooled VRAM. A dual-GPU build is usually unnecessary for GPT-OSS-20B and adds
substantial power, cooling, physical-clearance, and PCle-lane requirements. Be aware that dual-GPU setups
demand serious power: two RTX 5090s alone draw ~1,150 W, requiring a 1,500-1,600 W PSU, and thermal
management becomes critical.

CPU, Memory, and Motherboard

Beyond the GPU, the CPU and system RAM ensure smooth data feeding. For strictly inference, GPU does
most of the heavy lifting, but a strong CPU (with many fast cores) helps handle preprocessing, tokenization,
and any CPU-only workload (like running a retrieval system or orchestrating multiple GPUs). A modern multi-
core processor is recommended: for example, an AMD Ryzen 9 9950X, Intel Core Ultra 9 285K, or Intel Core
i9-14900K (8—24 cores) can be plenty. Intel's Arrow Lake Core Ultra 9 285K (24 cores, up to 5.70 GHz) is
notable for including a built-in NPU for Al workloads (tomshardware.com). For absolute “just-right” builds,
workstation CPUs (AMD Threadripper or EPYC, or Intel Xeon W) offer even more PCle lanes and memory
channels (www.pugetsystems.com) (www.pugetsystems.com). Puget Systems notes that server-grade
platforms like Xeon/EPYC (or Threadripper PRO) are ideal for LLM work, due to their abundant PCle lanes (for
multiple GPUs) and high memory bandwidth (www.pugetsystems.com) (www.pugetsystems.com). In practice,
however, many builders get by with a high-end consumer CPU with 16+ threads.
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The motherboard should match the CPU and have slot capacity for your GPU(s). A board with PCle 4.0/5.0
x16 slots (and >1-slot spacing) is key. Ensure it has enough memory slots for the RAM you want. If you plan
multiple GPUs, look for an E-ATX or XL-ATX board that can physically hold two or more double-wide cards and
provides sufficient x16/x8 lanes.

System RAM is also important, not for model weights (those go on GPU), but for offloaded parameters,
context caching, and overall stability. The Register’s coverage of GPT-OSS notes that 24 GB system RAM is
the bare minimum if not using a GPU (www.theregister.com). In our GPU-rich rig, 32—64 GB of DDR5 is
recommended. Coverage of early hands-on reports describes 16 GB of RAM as “the absolute minimum for
experimentation” with GPT-OSS-20B (theoutpost.ai); stepping up to 32 GB or 64 GB greatly reduces the risk of
out-of-memory crashes and can improve performance (more headroom for offloading, etc.). We therefore
suggest at least 32 GB RAM on a fast dual- or quad-channel kit. (If you plan heavy multitasking or memory-
intensive tool use, 64 GB is safer.) Opt for high-frequency DDR4/DDR5 modules and enable the platform’s fast
memory mode (XMP/EXPQO) to maximize bandwidth.

Example Component Set

For concreteness, a sample “perfect” rig might include:

« GPU: NVIDIA RTX 5090 32 GB (or RTX 4090 24 GB if the 5090 is unavailable) for top inference
throughput.

e« CPU: AMD Ryzen 9 9950X or Intel Core Ultra 9 285K (16—24 cores).

e Motherboard: ATX or E-ATX board with PCle 5.0 x16 slot(s), e.g. X870E chipset for AMD or Z890 for
Intel.

« RAM: 64 GB DDR5-6000 (2x32 GB); DDR5-8000+ kits are now available but DDR5-6000 remains the
sweet spot for stability.

« Storage: 2 TB NVMe SSD (PCle 4.0) for OS + model files, plus optional secondary drive (SSD/HDD) for
data.

» Power Supply: 1000-1200 W 80+ Platinum (for one RTX 5090 or 4090); 1600 W if running dual GPUs.

» Cooling: High-flow air or AlO liquid cooler (CPU 240/360 mm radiator; case with good airflow for GPU).

e Case: Full/mid tower with ample clearance for large GPUs and radiator mounts.

(This is just an example; less extreme builds can work too. For instance, an RTX 5080, RTX 4080, or AMD RX
9070 XT and a smaller 850 W PSU would still run GPT-OSS-20B, albeit with less headroom.)

Storage, PSU, Cooling, and Other Peripherals

A fast NVMe SSD (PCle 4.0 or 5.0) is recommended to store the quantized model (roughly 12—-15 GB file) and
any large context or dataset. PCle 4.0 drives can read/write at several GB/s, helping load model shards
quickly. You don’t need exotic storage speeds for inference itself, but a quick NVMe reduces startup/load
latency. A second SSD or HDD can hold cached results, embeddings, or swap in case system RAM/VRAM
runs short.
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Power and cooling are often underestimated. High-end GPUs (especially two or more 300-500 W cards) and
a big CPU easily draw 800-1000 W. Plan a premium PSU (e.g. Corsair HX/RM, Seasonic Prime) with enough
wattage (1 kW+) and overhead. Good airflow is crucial: use a well-ventilated case and quality fans (or a liquid
CPU cooler). GPUs like the 4090 themselves have large fans, but adding front/top intake or exhaust helps
maintain stable clocks under load. Monitor thermals during heavy inference: GPT-OSS can be a sustained
load, so avoiding thermal throttling will keep performance steady.

For peripherals/other, any standard PC setup works. Keep the graphics drivers required by your chosen
runtime up to date. OpenAl’s reference PyTorch and Triton implementations require CUDA on Linux and have
not been tested on Windows; on Windows, use a supported third-party local runtime such as Ollama instead. A
large monitor and comfortable keyboard/mouse help for development, but they do not affect model
performance.

Software and Model Deployment

Having the right software stack maximizes the hardware's potential. You'll typically install the Hugging Face
Transformers or PyTorch frameworks (versions supporting GPT-OSS), or specialized inference engines (e.g.
llama.cppl/llama-cpp-python, vLLM, Ollama, or LM Studio). These tools will use your GPU(s) for tensor
math. For MXFP4 quant models on GeForce cards, early community guides relied on Triton kernels or PyTorch
Nightly builds that support this format (medium.com); current Hugging Face Transformers documentation
instead lists Triton 3.4 or later (already supported in PyTorch 2.8), the kernels package, and an NVIDIA GPU
with compute capability 7.5 or newer (huggingface.co). OpenAl documents Ollama, LM Studio, Transformers,
and vLLM as local deployment paths for the released model weights. If you choose llama.cpp, use a GPT-
0SS-20B GGUF build supplied by that ecosystem or convert compatible weights first. CPU/GPU offload
settings are runtime-, build-, context-, and hardware-dependent, so determine them by testing the target
configuration rather than applying a universal layer count. If you use Ollama or similar apps, they handle much
of this automatically (download the 12-13 GB model files and manage VRAM offloading).

Remember to set environment variables like PYTORCH_CUDA_ALLOC_CONF=expandable_segments:True to help
PyTorch manage GPU memory fragmentation on large models (medium.com). Also, consider enabling 4-bit or
5-bit quantization (MXFP4 by default for GPT-OSS) and GPU kernel optimizations (Triton/mps) as shown in
the community guides.

With the rig built and software in place, test inference using the model, runtime version, quantization, context
length, batch size, and prompt mix you expect to use. Throughput and latency vary materially with those
settings, especially for longer contexts and higher reasoning effort. If performance is insufficient, reduce the
context or workload, adjust the runtime’s documented offload settings, or consider hardware with more
memory and bandwidth.

Summary: The Ideal Setup

In summary, the “perfect” home rig for GPT-OSS-20B combines a very high-memory GPU with a strong CPU,
plenty of fast RAM, and solid power/cooling. Key takeaways:
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« GPU: For responsive GPU inference, 16 GB of VRAM or unified memory is a practical starting point; 24
GB or more adds useful headroom for context and other workloads. Systems with less VRAM can use
CPU offloading, with slower performance.

e CPU: A modern multicore processor (8—24 cores) with many PCle lanes is ideal
(www.pugetsystems.com) (www.pugetsystems.com). It handles data prep and multi-threaded tasks.

e RAM: At least 32 GB system RAM (DDR5); 16 GB is the bare minimum (theoutpost.ai). More (64 GB)
adds headroom for multitasking.

» Storage: Fast NVMe SSD (1-2 TB) to hold the model files and OS.

« PSU & Cooling: A robust 1000-1200 W power supply and strong cooling setup for stable, 24/7
operation.

With this rig, you'll be able to download the open-source GPT-OSS-20B model (under the Apache 2.0 license)
and run it locally with tools like Ollama, LM Studio, or llama.cpp. The model's quantization and architecture
mean it was explicitly designed to “run within 16 GB of memory” (github.com), so your high-end
gaming/compute PC will indeed be capable of generating advanced Al output without cloud GPUs. In practice,
this means brisk chat, complex reasoning, and tool-using agents all run on your desktop. The key is aligning
your hardware, especially GPU memory and bandwidth, with the model’s demands, so it never “runs out of
VRAM?” in the middle of inference.

Thanks to recent advances in quantization and efficiency, enthusiast PCs can now play host to LLMs that were
once only possible in datacenters (medium.com) (junkangworld.com). By selecting a rig with maximal VRAM
and bandwidth, you ensure GPT-OSS-20B runs smoothly. Then, simply install the required libraries (PyTorch,
Triton, llama.cpp, etc.), load the 20B model file, and enjoy the full power of an OpenAl-quality model right on
your own hardware, with no cloud server needed.

References: OpenAl’s launch blog and model cards (openai.com) (github.com) (confirming 16 GB
requirement and MXFP4 quantization), hands-on reports (MicroCenter, The Register) (www.theregister.com)
(www.microcenter.com) (medium.com), and community deep-dives (www.arsturn.com) (junkangworld.com)
(www.pugetsystems.com) detailing the hardware needed for local inference. These sources consistently
emphasize that a GPU with 216 GB VRAM (ideally 24 GB+) and a fast CPU/RAM configuration is the sweet-
spot for unlocking GPT-OSS-20B at home.

Source links

Links cited in this article, in order of first appearance. Full addresses are provided for readers using extracted text.

1. https://github.com/openai/gpt-oss

2. https://intuitionlabs.ai/articles/mixture-of-experts-moe-models

3. https://openai.com/index/introducing-gpt-oss

4. https://'www.microcenter.com/site/mc-news/article/can-your-pc-run-gpt-oss-ai.aspx

5. https://junkangworld.com/blog/gpt-oss-20b-on-16gb-vram-a-practical-guide-that-works
6. https://openai.com/index/introducing-gpts-0ss

7. https://www.theregister.com/2025/08/07/run_openai_gpt_oss_locally/
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About IntuitionLabs

IntuitionLabs is an Al consulting, custom software development and data engineering firm serving
pharmaceutical, biotechnology, medical-device and other life-science organizations. We work with clinical,
regulatory, medical-affairs, commercial, quality and IT teams to connect technology decisions with the work
people need to accomplish.

Al consulting and adoption

Our Al enablement services cover readiness assessments, use-case selection, governance and policies, team
workshops, adoption measurement and ongoing advisory support. We help organizations structure the
information layer behind Al: source material, context, permissions and maintained knowledge that make
generated answers useful and reviewable. Private LLM inference and hosted Al options support teams
evaluating how to operate Al with appropriate control over their data and infrastructure.

Software, data and life-science workflows

IntuitionLabs develops custom software for pharma and biotech, integrates enterprise systems, and builds
data engineering and business intelligence solutions. Areas of focus include Al agents, regulatory research,
medical writing, medical affairs, CMC information, competitive intelligence and clinical-document workflows.
Our eTMF intelligence work includes cross-system reconciliation and inspection-readiness support.

Enterprise platforms and regulated delivery

We provide Veeva services, application support, managed services, integrations and custom applications,
alongside enterprise content work involving platforms such as Egnyte. For regulated workflows, our services
include GxP enablement, computer-system validation and software development addressing 21 CFR Part 11
requirements. The applicable controls, validation responsibilities and acceptance criteria are defined for each
engagement.

Work with IntuitionLabs

Explore Al enablement, pharma and biotech software development, data engineering and Bl, and Veeva
services. Contact IntuitionLabs to discuss your workflow, information sources and implementation needs.

IntuitionLabs publishes educational research to help life-science teams make informed technology decisions.
Coverage of a product or organization does not imply a client relationship, endorsement or partnership.

Website: https://intuitionlabs.ali

This article is educational. Verify consequential medical, legal, financial, regulatory and technical decisions with appropriate professionals and the
cited primary sources. Company services are described separately from the article's research findings.
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