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https://specfem3d.readthedocs.io/en/latest/

L. Carrington et al. High-frequency simulations of global seismic wave 
propagation using SPECFEM3D_GLOBE on 62K processors. SC 2008.
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NIC Memory

Handler

__handler vector_payload_handler ( handler_args_t * args )

{

spin_vec_t * ddt_descr = ( spin_vec_t *) args - >mem;

uint32_t num_blocks = args - >packet_len / ddt_descr - >block_size ;

uint32_t stride = ddt_descr - >stride ;

uint8_t * pkt_payload = args - >pkt_payload_ptr ;

uint8_t * host_base_ptr = args - >host_address ;

uint32_t host_offset = ( args - >pkt_offset / ddt_descr - >block_size ;) * stride ;

uint8_t * host_address = host_base_addr + host_offset ;

for ( uint32_t i =0; i <num_blocks ; i ++)

{

PtlHandlerDMAToHostNB ( host_address , pkt_payload , block_size , DMA_NO_EVENT);

pkt_payload += block_size ;

host_address += stride ;

}

return SPIN_SUCCESS;

}

spin_vec_t:
num_blocks: 3
block_size: 2
stride: 3
base_type: int
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Real Applications DDTs

CheckpointingOverhead
Data Movement

Up to 3.8x less moved data volume

Handler Analysis

DMA Queue

Full app speedup (FFT2D)

75% of the analyzed DDTs amortized after 4 reuses
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Network-accelerated 
datatypes

Distributed File Systems Zoo-sPINNER
consensus on sPIN

Quantization 
Erasure coding

Serverless sPIN
Packet classification and

pattern matching

Network Group
Communication

In-network allreduce
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Fast, scalable, and reliable storage is a first-class requirement of both 
HPC systems and datacenters.
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Up to 60% I/O overhead [1].

https://towardsdatascience.com/training-deep-neural-networks-9fdb1964b964

[1] Sarunya Pumma, Min Si, Wu-chun Feng, and Pavan Balaji. 2017. Parallel I/O optimizations for scalable deep learning. In 2017 IEEE 23rd International Conference on Parallel and 
Distributed Systems (ICPADS). IEEE, 720ς729.

Fast, scalable, and reliable storage is a first-class requirement of both 
HPC systems and datacenters.
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Up to 90% I/O overhead [2].

Fast, scalable, and reliable storage is a first-class requirement of both 
HPC systems and datacenters.

https://www2.cisl.ucar.edu/user-support/allocations/climate-simulation-laboratory-csl
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scientific data encoding for analytical query processing. In Proceedings of the 22nd international symposium on High-performanceparallel and distributed computing. 1ς12.

Up to 90% I/O overhead [2].

Fast, scalable, and reliable storage is a first-class requirement of both 
HPC systems and datacenters.

https://www2.cisl.ucar.edu/user-support/allocations/climate-simulation-laboratory-csl

Efficiency of Distributed File Systems (DFS) is crucial in these systems
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Yang, Jian, Joseph Izraelevitz, and Steven Swanson. "Orion: A distributed file system for non-volatile main memory and RDMA-capable networks." 17th {USENIX} Conference 
on File and Storage Technologies ({FAST} 19). 2019.
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Up to 4x lower latency
(replication factor: 4)
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Results ς64 nodes, 2-level fat tree

Communication time of a ResNet50 iteration 
with sparsified gradients (0.2% density)

2x

13x
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Prototyping PsPIN

Forencich, Alex, Alex C. Snoeren, George Porter, and George Papen. "Corundum: An open-source 100-gbps nic." In 2020 IEEE 28th Annual International Symposium on Field-Programmable Custom 

Computing Machines (FCCM), pp. 38-46. IEEE, 2020.
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Liu, J., et al., High performance RDMA-based MPI implementation over InfiniBand. International Journal of Parallel Programming 2004
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Use Case 1: Broadcast acceleration Network Group
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Underwood, K.D., et al., Enabling flexible collective communication offload with triggered operations. Ih¢LΩмм 
Liu, J., et al., High performance RDMA-based MPI implementation over InfiniBand. International Journal of Parallel Programming 2004
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Use Case 4: MPI Rendezvous Protocol
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