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Hardware Accelerators2

➔ FPGA-GPU combination

Adapters1

Host memory3
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cudaDeviceGetAttribute(xxx);

cudaMemcpy(ibuff,bufferA, size, cudaMemcpyDeviceToHost);

// obuff = 2*ibuff

vector_add<<<4*numBlocks,numThreadsPerBlock>>>(ibuff,obuff,vector_size);

cudaMemcpy(bufferB, obuff, size, cudaMemcpyHostToDevice);

cudaDeviceSynchronize();
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• Unified memory mode

• Store within GPU memory space

Memory Allocation:

Advantage:
• No redundant copy at host memory

• Speedup with NVLink and CAPI/OC
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Conventional system CAPI/OpenCAPI system

cudaDeviceGetAttribute(xxx);

cudaMemcpy(ibuff,bufferA, size, cudaMemcpyDeviceToHost);

// obuff = 2*ibuff

vector_add<<<4*numBlocks,numThreadsPerBlock>>>(ibuff,obuff,vector_size);

cudaMemcpy(bufferB, obuff, size, cudaMemcpyHostToDevice);

cudaDeviceSynchronize();

cudaDeviceGetAttribute(xxx);

// obuff = 2*ibuff

vector_add<<<4*numBlocks,numThreadsPerBlock>>>(ibuff,obuff,vector_size);

cudaDeviceSynchronize();

Using Host-GPU unified memory:

• Double the bandwidth and cut by 2 the latency

• Not depending on GPU interface used ➔ no reprogramming needed
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Hardware Accelerators2

Adapters1

Host memory3

➔OMI: New memories around a universal bus

➔Work with pools of memories
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1st priority ➔ Power Efficiency + Cost

More Latency / distance ➔ more Power
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OMI = bandwidth of HBM at DDR latency, Capacity and Cost

Allan Cantle’s full presentation at https://youtu.be/c0DuGSwDpqY

DDR: low BW per Die/Area

HBM: expensive + capacity limited

CXL.mem, OpenCAPI, CCIX, GenZ: 

high latency, far memory

https://youtu.be/c0DuGSwDpqY
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Think big – memory at a system level architecture
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- Know more about accelerators ?

- See a live demonstration?

- Access to a server?

- Do a benchmark ?

- Get answers to your questions? 

Paul Scherrer Institute : filip.leonarski@psi.ch

IBM local partner:  lclavien@inno-boost.com

IBM OpenCAPI team : 
alexandre.castellane@fr.ibm.com - bruno.mesnet@fr.ibm.com - fabrice_moyen@fr.ibm.com

OpenCAPI Repository: https://github.com/OpenCAPI/oc-accel

More about decoupling compute with OMI: https://youtu.be/c0DuGSwDpqY or https://openmemoryinterface.org/
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