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1. What is Modal?
2. A crash course on Modal s̓ core tech

a. Linear programming for optimal fleet management
b. Why the fleet will always have idle GPUs

3. How to recycle idle GPUs in a multi-cloud, multi-region fleet
4. Which tasks are most suitable for recycled compute?

a. Massively parallel + fault-tolerant + reentrant functions with no/low inter-replica communication
5. Pushing the limits of recycled compute toward large-scale LLM training

Agenda



https://docs.google.com/file/d/1-hLHt0vdRUvm0S_0PFxmGPFAtmtrJ94W/preview


GPU Acquisition Rate Over Time (per Function)
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Fast, lazy container loading on Modal, Jonathon Belotti (via YouTube)

https://www.youtube.com/watch?v=SlkEW4C2kd4
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● Near instant cold-starts
○ Custom container runtime, built to start from lazy-loaded, content-addressed images

● Large, elastic, global compute pool
○ Multi-cloud worker fleet that scales dynamically in response to user workload demand

Managing our fleet is not only a logistics problem, but also an arbitrage opportunity.

What s̓ our secret?

Multi-cloud Substrate

Neoclouds
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● Buffer slots on active workers
○ These are intentional. We explicitly overprovision so that we can accommodate bursts in our 

user s̓ workloads.
● Idle slots on draining workers

○ When the solver decides to prune a worker, we canʼt move it over until user tasks have fresh 
containers elsewhere in the fleet.

○ Unused GPUs on draining workers canʼt accept new tasks, so they remain idle for the duration.

Sources of Idle Compute in the Fleet



Recycled Compute

Running background tasks on these “idle” GPUs, whether in the buffer or in the drain.

For background tasks in the buffer, we need to be able to SIGKILL in ~10s or 100s of 
milliseconds.



How much Recycled Compute is available?

GPU Types (Inclusive) Min VRAM Estimated* Idle Compute % Draining

B200,H200 141GB+ 100k GPU-hrs/month 10%+

H100, A100-80 + above 80GB+ 300k GPU-hrs/month 10%+

A100-40, L40S + above 40GB+ 500k GPU-hrs/month 20%+

A10G, L4 + above 24GB+ 1.2M GPU-hrs/month 30%+



How much Recycled Compute is available?

GPU Types (Inclusive) Min VRAM Estimated* Idle Compute % Draining

B200,H200 141GB+ 100k GPU-hrs/month 10%+

H100, A100-80 + above 80GB+ 300k GPU-hrs/month 10%+

A100-40, L40S + above 40GB+ 500k GPU-hrs/month 20%+

A10G, L4 + above 24GB+ 1.2M GPU-hrs/month 30%+

Deepseek-AI 2025 (arxiv: 2412.19437)
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GPU Acquisition Rate Over Time (per Recycled Function)



● Massively parallel
● Skewed hardware heterogeneity
● High availability in aggregate, but low for any one device

○ High preemption likelihood
● High variance interconnect

○ Inter-container network could be low-latency, high-bandwidth if within single AZ
■ But canʼt rely on Infiniband/NVLink/RDMA :(

○ Could be low-latency if within single geographic region
○ Could also be in completely different regions, communicating over unreliable WAN

The Shape of Recycled Compute



● Massively parallel
● Hardware-agnostic
● Reentrant

○ Easy to checkpoint + resume on fresh container
● Parallel-wise fault-tolerant

○ Can still make progress if many individual replicas are preempted
● Little to no inter-replica communication

The Shape of Ideal Tasks for Recycled Compute



Ideal Tasks for Recycled Compute

Hardware 
agnostic?

Reentrant? Fault-tolerant 
parallelism?

Low 
comm?

Classical protein folding 😍 😍 😍 😍

Molecular physics simulation 😍 😍 😍 😍

Offline batch inference 😕 😍 👍 😍

Synthetic data (agentic rollouts) 😕 😍 👍 😍

Distributed LLM training 😠 👍 👹 😭



Low-Communication Distributed Training, aka Federated Learning

arxiv: 2311.08105
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Low-Communication Distributed Training, aka Federated Learning

arxiv: 2503.09799



But what about fault-tolerance?!

Via pytorch.org

https://pytorch.org/blog/fault-tolerant-llama-training-with-2000-synthetic-failures-every-15-seconds-and-no-checkpoints-on-crusoe-l40s/
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TorchFT ProcessGroup issues

→ We use Tunnels for inter-container networking

→ ProcessGroup requires 

Explosion of egress costs

→ Need to customize collective communication ops to be geography-aware

So, back to inference and evolutionary algorithms we go!

Donʼt Try This at Home



Weʼre hiring: https://modal.jobs, or stop by Kiosk 9 in Expo Hall B!

$30 free Modal credits: https://modal.com/signup 

Thanks!

https://modal.jobs
https://modal.com/signup



