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XCCL: XXXX Collective Communication Library

E51BEEE (All Reduce, etc.)
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Table 1. Summary of Collective Support Within Libraries
Collective Discussed in MPI Function Implemented in
NCCL MSCCL Gloo oneCCL ACCL

Barrier Not discussed MPI_BARRIER No Nof Yes Yes Unknown
Broadcast Subsection 2.1 MPI BCAST Yes Noft Yes Yes Yes
Reduce Subsection 2.5 MPI_REDUCE Yes Nof Yes Yes Unknown
Gather Not discussed MPI_GATHER No Not Yest No Unknown
Scatter Subsection 2.3 MPI_SCATTER No Nof Yesf No Unknown
All-Gather Subsection 2.2 MPI_ ALLGATHER Yes Noft Yest Yes Yes
All-to-All Subsection 2.4 MPI ALLTOALL No Yes No Yes Unknown
All-Reduce Subsection 2.6 MPI ALLREDUCE Yes Yes Yes Yes Yes
Reduce-Scatter Subsection 2.7 MPI_REDUCE SCATTER Yes Noft Yes Yes Yes

Scan Not discussed MPI SCAN No Not No No Unknown

Note: MSCCL is unique because it allows programmers to implement their own collective routines and algorithms. {: algorithm not
provided but can be implemented using DSL or called via NCCL API; I: algorithm not supported on all accelerator types.
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Table 2. Classic and xCCL’s Collective Communication Algorithms

Category Collective Algorithm Description on Suitability
(e.g., Message Size, Number of Processes)
Classic All-to-All Bruck!*? Short (e.g., < 32 B)
Isend-Irecv!*? Medium (e.g., 32 B to 32 KB)
Pairwise—Exchange[‘“] Long (2n processes)
All-Gather Ring!*’! Long, medium (not 2» processes)
Recursive-Doubling!*’] Short, medium (2" processes)
Bruck!*? Short (not 27 processes)
Broadcast Binomial Treel*”! Short (e.g., < 32 B)

® ZOMI

Reduce-Scatter

Van de Geijnl46: 47l
Recursive-Halving!*!
Recursive-Doubling!*l

Pairwise-Exchange!*?!

Binomial Tree and Linear
Scatterv/43l

Long (e.g., > 32 KB)
Short (commutative reduction)
Short (not commutative reduction)

Long (e.g., = 512 KB for commutative,
> 512 B for noncommutative)

Medium
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o Fault Tolerance

Collective Operations
= AllReduce
= Broadcast

Overview of NCCL

= Reduce
s AllGather
s ReduceScatter

Using NCCL o Data Pointers

NCCLAPI o CUDA Stream Semantics
Migrating from NCCL 1 to NCCL 2 = Mixing Multiple Streams within the same ncclGroupStart/End() group
o Group Calls
= Management Of Multiple GPUs From One Thread
= Aggregated Operations (2.2 and later)
Environment Variables »_Nonblocking Group Operation

Point-to-point communication

Examples

NCCL and MPI

Troubleshooting

= Sendrecv
= One-to-all (scatter)

= All-to-one (gather)
= All-to-all

= Neighbor exchange
o Thread Safety
o In-place Operations
o Using NCCL with CUDA Graphs
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Bring Al System to every person, home and
organization for a fully connected,
intelligent world.

Copyright © 2023 XXX Technologies Co., Ltd.
All Rights Reserved.

The information in this document may contain predictive
statements including, without limitation, statements regarding
the future financial and operating results, future product

portfolio, new technology, etc. There are a number of factors that
could cause actual results and developments to differ materially
from those expressed or implied in the predictive statements.
Therefore, such information is provided for reference purpose
only and constitutes neither an offer nor an acceptance. XXX
may change the information at any time without notice.
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