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Ricoh Company, Ltd. is well known for spearheading the era of office
automation through its printers, copiers and fax machines. Continuing to
deliver solutions that solve workplace challenges, they offer "AI at Work”, a
service that takes document data and turns it into business intelligence.
They wanted to enhance this service to provide more advanced features
like a virtual sales representative to support the creation of sales proposal
materials. This required creating a large-scale Japanese language model as

L3 core-model of the service.

SOLUTION

Ricoh Company, Ltd. collaborated with the Amazon Machine Learning
Solutions Lab (MLSL) to develop a solution that can fit 6 billion parameter
models into GPU memory and handle a text dataset of hundreds of billions
of tokens. MLSL developed a solution that utilize efficient distributed
training tools such as SageMaker Distributed Model Parallel Library, Mixed
Precision training and Fused operations on SageMaker training job.

IMPACT

: the solution enables model training at the
billion parameter level without memory errors by partitioning the large
model across multiple GPUs and instances.

: reduced training time by 34% compared to the
benchmark by optimizing each parameter while analyzing the memory
usage.
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entry_point="training.py",
role=role,
instance_count=
instance_type="ml.p3.16xlarge’,
framework_version="'1.13.1/,
py_version="'py38’,
distribution={

"smdistributed": {"modelparallel”

mpi": mpi_options

I

smp_options = {

"enabled":

"parameters":{
"pipeline_parallel_degree" 2,
"microbatches"” 4,
"placement_strategy” "spread’
"pipeline": "interleaved",
"optimize": "speed",

~

: smp_options}, . "ddp™: ,
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mpi_options = {
"enabled” :
"processes_per_host" :
by

FRO-REDBUTTE CTOMEBD/I\SA—HFZHEL, 3 TDOFETEITTED

adWws

~ 2 © 2023, Ama

zon Web Services, Inc. or its affiliates. All rights reserved.

https://docs.aws.amazon.com/sagemaker/latest/dg/model-parallel-sm-sdk.html



https://docs.aws.amazon.com/sagemaker/latest/dg/model-parallel-sm-sdk.html

SageMakerH\igit 9 377 88F &8 A DHEEE

aws
S

BEET )LD EIEE

5L U ETILDF T W IR+ > SHERE
Optimizer State Sharding

Activation Checkpointing

Activation Offloading

47



1. SageMakerDB8EZBDBEENET) L0 ElkEE

T )LDDH

';5

« U3 IEE
« FENRFA—EDHA4X

— S IRE7ILTYRXLDFEIT—

%
5l
e request-responsed® 1 = a
Z—T 3 hm=/Me

« GPURIDOMIBE /T & A E Y E
HED/\5 VR

adWws

S

T ) A ANDRBEIETILDEIDHT

e IBIL ST\ TSAVH
L TRIT

© 2023, Amazon Web Services, Inc. or its affiliates. All rights reserved.




AWS Machine Learning Blog

Train 175+ billion parameter NLP models with model

parallel additions and Hugging Face on Amazon
SageMaker

Amazon SageMaker, Artificial Intelligence
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Tensor parallel software shards tensors (layers) of your model across GPUs.
It handles the learning loop, including forward and backward passes. j v I\
Tensor parallel shards layers of
your model o 240801 XY 2 ADGE25HE
v" Across nodes in your cluster _C\G PT- 30)"'“‘ 2R b\‘ T
— SageMaker training sends v Across GPUs per node
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Activation checkpointing
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Activation offloading
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