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1. Compute node PCl Passthrough (Baremetal)
2. Compute node vGPU
3. K8S vGPU
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Compute node PCl Passthrough (Baremetal)
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Compute node PCl Passthrough
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Compute node vGPU
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NVidia NVidia NVidia
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K8S vGPU

Kubernetes Cluster node

od:
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gpu-mem: 8138
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e

Pod Spec: A@wam
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1. CUDA Streams
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Application level

4. MIG (Multi-Instance GPU)

GPU System Software / Hardware
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5. vGPU (Virtual GPU)
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https://developer.nvidia.com/blog/improving-gpu-utilization-in-kubernetes
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MIG ( Multi-Instance GPU ) vs vGPU

Qe MIG vGPU
GPU Memory GPU Memory
A 22 THR(E ) 1 Instance 12 GB 1 vGPU 4 GB
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VMO X+l 2t Y Y Y Y
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MIG( Multi-Instance GPU )

MIG ( Multi-Instance GPU )

MULTI-INSTANCE GPU ("MIG")
« MIG= 3tLtC| GPUE O3] QIARIAR £

SMs « Zt JIABHALE EE|HOZ 22|50 o,
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e s T W E lon], 83|5 xglo| B0l mat 2t 77He| o1&
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https://docs.nvidia.com/datacenter/tesla/mig-user-guide/
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NVIDIA vGPU2} MIG
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NVIDIA vGPU2} MIG

7|°4% A100

Config GPC GPC GPC GPC GPC GPC GPC OFA NVDEC NVJPG pop GPU Direct
Slice #0 Slice #1 Slice #2 Slice #3 Slice #4 slice #5 Slice #6 RDMA

1 1 5 1 No

2 3 0 2+2 0 No

3 1 0 2+1+0 0 No

4 1 1 1 0 2+0+0+0 0 No

5 3 3 0 2+2 0 No

6 3 1 0 2+1+0 0 No

7 5 1 1 1 0 2+0+0+0 0 No

8 2 2 3 0 1+1+2 0 No

Supported

9 2 1 1 3 0 1+0+0+2 0 No MemBW
10 1 1 2 3 0 0+0+1+2 0 No proportional
11 1 | 1 1 | 1 3 0 0+0+0+0+2 0 No to size Ef:;he
12 2 2 1 0 1+1+1+0 0 No

13 2 1 | 1 1 0 140+0+1+0 0 No

14 1 | 1 2 1 0 0+0+1+1+0 0 No

15 2 1 | 1 1 1 1 0 140404040 0 No

16 1 1 2 1 1 1 0 0+0+1+0+0+0 0 No

17 1 1 1 1 1 0 0+0+0+0+1+0 0 No

18 1 1 1 1 1 0 0+0+0+0+0+1 0 No

19 1 1 1 1 1 1 1 0 0+0+0+0+0+0+0 0 No
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OpenStack Release for MIG

The 26th About this project
2 OpenStack Gﬁj}l"vf Cyborg provides a general purpose management
: Release framework for accelerators (including GPUs, FPGAs, ASIC-
PENSTACK ZED | A quiCK VIDEO OVERVIEW

CYBORG based devices, etc.)

WATCH NOW >

Hardware enablement advanced, extending support to broader vendor footprint: New backend drivers
were added to Cinder: DataCore iSCSI and FC, Dell PowerStore NFS, Yadro Tatlin Unified iSCSI, Dell
PowerStore NVMe-TCP, and Pure Storage NVMe-RoCE storage drivers. Cyborg now offers an Xilinx FPGA
driver, which can manage Xilinx FPGA devices, including discovering devices’ info and programming xclbin.
The community also proposes a spec of adding NVIDIA MIG for A100 devices. Multi-Instance GPU (MIG) is
new feature in Cyborg that allows GPUs based on the NVIDIA Ampere architecture (such as NVIDIA A100)
to be securely partitioned, which is different from VGPU feature; the MIG driver is needed to managed
compatible with PGPU and VGPU. In Nova, Virtual IOMMU devices can now be created and attached to an
instance when running on a x86 host and using the libvirt driver.
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