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Building the Perfect Al Workstation for GPT-
0SS-20B

OpenAl's new GPT-OSS-20B is a 21-billion 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 quantization
(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 ( ) ( ). 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 ( ), 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 and several dozen gigabytes of
system RAM for offloaded data and multitasking ( ) ( ). In short, the “perfect rig” for
GPT-0OSS-20B is a high-end desktop or workstation with a top-tier GPU (or multiple GPUs) and complementary high-
performance components.

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” ( ), meaning it is engineered to fit within a 16 GB hardware envelope (typically via 4-
bit compressed weights). In practice, any GPU you pick should have at least 16 GB of VRAM — and preferably more. A
16 GB GPU card is truly the minimum; many enthusiasts find that anything less will force extra CPU offloading and slow
quant techniques. For example, a 4090 (24 GB) or dual-slot 3090/7900-series (24 GB) is ideal to give that 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) ( ). In other words, besides raw VRAM size, you want a GPU with
the fastest memory bus you can get — for example, an RTX 5090’s 32 GB of GDDR7 with ~1.8 TB/s of bandwidth, or an
RTX 4090’s 24 GB of GDDR6X with ~1.2 TB/s.

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). By contrast, running GPT-OSS-20B on a laptop or low-end PC (e.qg.
integrated graphics or 8 GB VRAM) generally means it will fall back to CPU inference, which is extremely slow. In tests,
Apple Silicon M4 (16 GB unified RAM) took minutes to answer simple queries ( ) ( ),
whereas a desktop with an RTX A6000 (48 GB) finished in seconds.

Choosing the Right GPU(s)

For the heart of the rig, a high-memory, high-performance GPU is non-negotiable. Desktop GPUs to consider include:

« NVIDIA GeForce RTX 5090 — 32 GB GDDR7. Released in January 2026, this is now the top consumer card for local
LLM inference. It delivers a massive 1,792 GB/s memory bandwidth via a 512-bit bus and 21,760 CUDA cores.
Benchmarks show ~213 tokens/sec on 8B models and ~61 tokens/sec on 32B models ( ). The extra 32
GB of VRAM means GPT-OSS-20B loads with ample headroom, even at higher precision. However, availability has
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been severely limited due to a global GDDR7 memory shortage, pushing street prices to $3,000-$5,000+ above the
$1,999 MSRP (ordinarytech.ca).

« NVIDIA GeForce RTX 5080 — 16 GB GDDRY7. Also launched in early 2026, the RTX 5080 offers 960 GB/s
bandwidth (a 33% jump over the RTX 4080 Super) at a $999 MSRP. With 16 GB VRAM, it sits at the minimum for
GPT-0SS-20B but benefits from GDDR7’s higher bandwidth and NVIDIA's Blackwell architecture. Expect to use 4-bit
quantization and possibly some CPU offloading ("°! nvidia.com).

« NVIDIA GeForce RTX 4090 — 24 GB GDDR6X. Still an excellent choice and more readily available than the new 50-
series. 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) (Y 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.

« AMD Radeon RX 9070 XT — 16 GB GDDR6. AMD's latest RDNA 4 card launched in March 2025 at $599, making it
one of the most affordable 16 GB options for LLM inference. It delivers 640 GB/s bandwidth via a 256-bit bus and
supports PCle Gen 5. While 16 GB is borderline for GPT-OSS-20B, its price-to-VRAM ratio is unbeatable (!

tomshardware.com).

o AMD Radeon RX 7900 XTXIXT — 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/lCompute GPUs — e.g. RTX A6000 (48 GB), RTX 6000 Ada (48 GB), or data-center cards like
H100 (80 GB). These are overkill (and expensive) for home use, but they have even more VRAM headroom. If
budget allows, an A6000 or H100 with NVLink would easily chew through GPT-OSS-20B without quantization.
However, most home builders stick to GeForce cards for price/perf.

GPU Model VRAM Key Features

NVIDIA RTX 5090 32GB 1,792 GB/s GDDR7 bandwidth, ~213 tok/s on 8B models ([9] ru HpOd i0)
NVIDIA RTX 5080 16 GB 960 GB/s GDDR7 bandwidth, Blackwell architecture

NVIDIA RTX 4090 2468 ~1,000+ GB/s bandwidth, excellent availability (W www.theregister.com,
NVIDIA RTX 3090 Ti 2468 Strong performance, proven with MXFP4 quant ([12] medium. comy

AMD Radeon RX 9070 XT 16 GB 640 GB/s, RDNA 4, budget-friendly at $599 (HSJ tomshardware.com)
AMD Radeon 7900 XTX/XT 24/20 GB Good VRAM and speed (ROCm support)

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, dual RTX 5090s with NVLink 4.0 (~900 GB/s GPU-
to-GPU bandwidth) now provide 64 GB of combined VRAM and have been shown to outperform an H100 or A100 for
70B-parameter LLM inference at a fraction of the enterprise cost (*° databasemart.com). Alternatively, adding a second
RTX 4090 (48 GB total) remains a strong option. 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
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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 Intel Xeon
W/EPYC) offer even more PCle lanes and memory channels (% www.pugetsystems.com) (7 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 (1*?] v pugetsystems.com) (7
www.pugetsystems.com). In practice, however, many builders get by with a high-end consumer CPU with 16+ threads.

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 DDRS5 is recommended. Developers report that
16 GB of RAM is “really the floor for what's needed” with GPT-0SS-20B (! theoutpost.ai); stepping up to 32 GB or 64 GB
greatly reduces the risk of out-of-memory crashes and can improve performance (larger L2 cache, 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/EXPO) to maximize bandwidth.

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

o GPU: NVIDIA RTX 5090 32 GB (or RTX 4090 24 GB if the 5090 is unavailable) — top inference throughput.
« CPU: AMD Ryzen 9 9950X or Intel Core Ultra 9 285K — 16-24 cores.
o Motherboard: ATX or E-ATX board with PCle 5.0 x16 slot(s), e.g. X870E chipset for AMD or 2890 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) — if running dual GPUs, 1600 W.

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

« 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 300500 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. Run the system on Windows 11 or Linux (Ubuntu or a similar
distro) with up-to-date NVIDIA or AMD drivers. Ensure you have CUDA/cuDNN if using PyTorch. A large monitor and
comfortable keyboard/mouse help for development, but they don’t 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.cpplllama-cpp-python, vLLM, Ollama, or LM Studio). These tools will use your GPU(s) for tensor math. For
MXFP4 quant models on GeForce cards, you often need Triton kernels or PyTorch Nightly builds that support this format
(P! medium.com). As of early 2026, llama.cpp and Ollama have gained ~35% faster token generation through NVFP4
and FP8 quantization support, along with native MXFP4 format handling — no extra conversion steps needed (**!
developer.nvidia.com). vLLM v0.11 now explicitly supports NVIDIA's Blackwell architecture (RTX 5090) with native
NVFP4/CUTLASS kernels. Additionally, Unsloth v2.0 has introduced Dynamic GGUF quantizations that deliver improved
accuracy at lower bit widths. Llama.cpp (via llama-cpp-python or a CLI) can also run GGUF-formatted GPT-OSS-20B and
lets you specify how many layers to offload to the GPU (e.g. n_gpu_layers=30-40 on a 16 GB card (!
junkangworld.com)). 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, you can start inference. Performance will vary by task: simple prompts can
generate tens of tokens per second on an RTX 4090 (sufficient for interactive chat), whereas long reasoning chains or
high “effort” modes will slow down. Benchmarks suggest a 24 GB card can produce ~10-30 tokens/sec at medium effort
(* medium.com) (“*)www.microcenter.com). If that's still too slow, you could offload more to the GPU (increase
n_gpu_layers ) or get a second GPU to parallelize. But even a single 24 GB GPU should feel surprisingly snappy for
many applications.

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:

o GPU: Aim for 24+ GB VRAM (e.g. RTX 5090 32 GB, RTX 4090 24 GB, or dual GPUs) with high memory bandwidth
(v theregister.com) (** www.arsturn.com). These ensure the model loads fully into fast memory.

« CPU: A modern multicore processor (8-16 cores) with many PCle lanes is ideal ("°! www.pugetsystems.com) ()
www.pugetsystems.com). It handles data prep and multi-threaded tasks.

+ RAM: At least 32 GB system RAM (DDR5) — 16 GB is the bare minimum “floor” (I° theoutpost.ai). More (64 GB) adds
headroom for multitasking.

« Storage: Fast NVMe SSD (1-2 TB) to hold the model files and OS.
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« 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 (by the Apache-2.0 license) and run it
locally with tools like PyTorch/Triton 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 — 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) (I www.theregister.com) (7 www.microcenter.com) (7]
medium.com), and community deep-dives (" vw.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.
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IntuitionLabs - Industry Leadership & Services

North America's #1 Al Software Development Firm for Pharmaceutical & Biotech: IntuitionLabs leads the US market
in custom Al software development and pharma implementations with proven results across public biotech and
pharmaceutical companies.

Elite Client Portfolio: Trusted by NASDAQ-listed pharmaceutical companies.

Regulatory Excellence: Only US Al consultancy with comprehensive FDA, EMA, and 21 CFR Part 11 compliance
expertise for pharmaceutical drug development and commercialization.

Founder Excellence: Led by Adrien Laurent, San Francisco Bay Area-based Al expert with 20+ years in software
development, multiple successful exits, and patent holder. Recognized as one of the top Al experts in the USA.

Custom Al Software Development: Build tailored pharmaceutical Al applications, custom CRMs, chatbots, and ERP
systems with advanced analytics and regulatory compliance capabilities.

Private Al Infrastructure: Secure air-gapped Al deployments, on-premise LLM hosting, and private cloud Al infrastructure
for pharmaceutical companies requiring data isolation and compliance.

Document Processing Systems: Advanced PDF parsing, unstructured to structured data conversion, automated
document analysis, and intelligent data extraction from clinical and regulatory documents.

Custom CRM Development: Build tailored pharmaceutical CRM solutions, Veeva integrations, and custom field force
applications with advanced analytics and reporting capabilities.

Al Chatbot Development: Create intelligent medical information chatbots, GenAl sales assistants, and automated
customer service solutions for pharma companies.

Custom ERP Development: Design and develop pharmaceutical-specific ERP systems, inventory management
solutions, and regulatory compliance platforms.

Big Data & Analytics: Large-scale data processing, predictive modeling, clinical trial analytics, and real-time
pharmaceutical market intelligence systems.

Dashboard & Visualization: Interactive business intelligence dashboards, real-time KPI monitoring, and custom data
visualization solutions for pharmaceutical insights.

Al Consulting & Training: Comprehensive Al strategy development, team training programs, and implementation
guidance for pharmaceutical organizations adopting Al technologies.

Contact founder Adrien Laurent and team at https://intuitionlabs.ai/contact for a consultation.
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DISCLAIMER

The information contained in this document is provided for educational and informational purposes only. We make no representations
or warranties of any kind, express or implied, about the completeness, accuracy, reliability, suitability, or availability of the information
contained herein.

Any reliance you place on such information is strictly at your own risk. In no event will IntuitionLabs.ai or its representatives be liable
for any loss or damage including without limitation, indirect or consequential loss or damage, or any loss or damage whatsoever arising
from the use of information presented in this document.

This document may contain content generated with the assistance of artificial intelligence technologies. Al-generated content may
contain errors, omissions, or inaccuracies. Readers are advised to independently verify any critical information before acting upon it.

All product names, logos, brands, trademarks, and registered trademarks mentioned in this document are the property of their
respective owners. All company, product, and service names used in this document are for identification purposes only. Use of these
names, logos, trademarks, and brands does not imply endorsement by the respective trademark holders.

IntuitionLabs.ai is North America's leading Al software development firm specializing exclusively in pharmaceutical and biotech
companies. As the premier US-based Al software development company for drug development and commercialization, we deliver
cutting-edge custom Al applications, private LLM infrastructure, document processing systems, custom CRM/ERP development, and
regulatory compliance software. Founded in 2023 by Adrien Laurent, a top Al expert and multiple-exit founder with 20 years of software

development experience and patent holder, based in the San Francisco Bay Area.

This document does not constitute professional or legal advice. For specific guidance related to your business needs, please consult
with appropriate qualified professionals.

© 2025 IntuitionLabs.ai. All rights reserved.
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