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AIST Toolkit for Accelerating ML Research
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® 07O

[ README &[5 MIT license

Languages

N\ g1iaccel

MiT | Python 3.10 €) 1 | passing

AIST Toolkit for Accelerating Machine Learning
Research

* Research-Oriented: designed to accelerate your research cycles written in Python
* HPC Optimized: intended to use in HPC clusters, including Al Bridging Cloud Infrastructure (ABCI
* Highly Modular: designed to let you pick up any part of aiaccel for your research project

Key Features

PyTorch/Lightning_Toolkit: training toolkit for HPC clusters.

Hyperparameter Optimization (HPO): ready-to-use HPO algorithms/tools.

OmegaConf Utilities: OmegaConf-based config utilities.

Installation

D

pip install aiaccel

Acknowledgement

® Part of this software was developed in a project commissioned by the New Energy and Industrial
Technology Development Organization (NEDO).

® Part of this software was developed by using ABCI 3.0 provided by AIST and AIST Solutions.

® Part of this software was developed by using the TSUBAME4.0 supercomputer at Institute of Science
Tokyo.
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aiaccel.torch aiaccel.hpo
HPCRIE T CO L #FE N IR—=NF A= RIFROBEE
« @ PyTorch Lightning1—5 1« 1 5 4 & « @ Optuna®@CLIZ v /X=X UVOF 77 14 ¥4 T DIRMH
e h A Z7—7L—bad— FDHEER s BAFRRICEN D Nelder-Mead# 77 14 ~ 14 Y D12
« HDFhIC L B i—MIGT —2 v N EE « aiaccel.job & FFA L9 LWCLIDIZH
cF— Ky bDF vy o MR « £E 2 —/LI2Optuna / Python 1— K v & B4 A AT A2
aiaccel.config aiaccel.job aiaccel.workflow
HENLBERET7 74 VEE B EETERIRIEOHMRIL HRY%ZBRTZ27—770—FHE
« OmegaConf (ZHf7 7L & Z B NI E s « SGE - PBS * Slurm#& % — + « GNU MakerR—Zx 7 0 —&F1E
 hydra.utils.instantiatelC £ % - Kaldi/ESPnet-likeZ CLIZ%3 a7 T 7L — FEEE
YAMLX 27045 3y « MPIILFETE % $ R — b - aiaccel.job & OHFATIHILLE
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(“. gidccel User Guide APIReference v  Contribution Guide

A\ AN

0 ¢ Q qiTccel UserGuide APIReference ~  Contribution Guide Search ’

User Guide v User Guide v PyTorch/Lightning Toolkit

Managing Configurations Key Features Managing Configurations Datasets
Training a PyTorch Model el Aiaccel is used in ... Training a PyTorch Model Functional
Optimizing Hyperparameters q 1 O ( : ( : e Acknowledgments Optimizing Hyperparameters Datasets Learning Rate Schedulers
API Reference o A == API Reference - Inference Pipeline Helpers
OmegaConf Utilities N OmegaConf Utilities K Cachedbataset(dataset) A dataset wrapper that caches the samples to improve performance. Lightning Utilities
. . 5 Lightning Datamodules
PyTorch/Lightning Toolkit > PyTorch/Lightning Toolkit ~ FileCachedDataset(dataset,
ﬁ A dataset wrapper that caches samples to disk to reduce memory usage. Lightning Callbacks
Hyperparameter > : H aiaccel.torch.datasets.Cached[ cache_pa "
Optmisation Aiaccel Documantation HSpy Utities
aiaccel.torch.datasets.FileCach HDFSDataset(dataset_path[, grp_list]) A dataset class for loading data from an HDFS5 file.
Contribution Guide v R . oo HDFSD:
Alaccel is a toolkit for accelerating machine learning research. alaccel.torch.datasets. a RawHDFSDataset (dataset_pathl,
Issues R o A dataset class for reading data from HDFS files.
aiaccel.torch.datasets.RawHDF grp_list])
Pull Requests R
Revi _‘T'; Configuration management Job management alaccel.torch.datasets.scatter ¢ scatter_dataset(dataset], Splits a dataset into subsets and returns the subset corresponding to the
eview processes - o
. ) . ) aiaccel.torch.functional.linear permute_fn]) current process rank.
Documentation (WIP) OmegaConf-based config management. HPC-oriented job abstraction.
aiaccel.torch.Ir_schedulers.Sec
Tests . )
. . . L aiaccel.torch.pipelines.BasePip .
Coding styles Q) PyTorch/Lightning toolkit é Hyperparameter optimization Functional
aiaccel.torch.pipelines.reorder.
Training toolkit for HPC clusters. Ready-to-use algorithms/tools.
aiaccel.torch.lightning.Optimize
) ) linear_sum_assignment(cost_matrix[, Solve the linear sum assignment problem for a batch of cost
aiaccel.torch.lightning.LRSchec L q
maximize]) matrices.

Key Features aiaccel.torch.lightning.Optimize

aiaccel.torch.lightning.build_pa

4% Research-Oriented aiaccel.torch.lightning.load_che Learning Rate Schedulers
Designed to accelerate your research cycles written in Python

{8 HPC Optimized
Intended to use in high-performance computing (HPC) clusters, including Al Bridging Cloud
Infrastructure (ABCI).

B Highly Modular aiaccel.torch.lightning.callback

aiaccel.torch.lightning. ABCIEny

aiaccel.torch.lightning.datamoc SequentiallR(optimizer, A wrapper of torch.optim.Ir_: R to use list of to

aiaccel.torch lightning.callback schedulers_fn, ...) create schedulers.

Designed to let you pick up any part of aiaccel for your research project. aiaccel-torch.lightning.callback Infarannan Dinalina Lalnare

¥ User Guide l$IREZEH
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git clone -b feature/modelbridge https://github.com/aistairc/aiaccel.git
Cloning into 'aiaccel'...
remote: Enumerating objects: 8922, done.
remote: Counting objects: 100% (951/951), done.
remote: Compressing objects: 100% (621/621), done.
remote: Total 8922 (delta 608), reused 407 (delta 330), pack-reused 7971 (from 3)
Receiving objects: 100% (8922/8922), 5.17 MiB | 15.58 MiB/s, done.
Resolving deltas: 100% (5674/5674), done.

cd alaccel

cd examples/hpo/modelbridge

Processing /Users/aistairc/Downloads/work/aiaccel
Installing build dependencies ... done
Getting requirements to build wheel ... done
Preparing metadata (pyproject.toml) ... done

make all

[Stage 01] Prepare

mkdir -p "/Users/aistairc/Downloads/work/aiaccel/examples/hpo/modelbridge/workspace/commands"
"/Users/aistairc/Downloads/work/aiaccel/examples/hpo/modelbridge/workspace/logs”

NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 18
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1THaR

tree workspace cat workspace/models/summary.json
workspace
—— commands "metrics": {
—— 10gs "mse": 0.12345678901234567,
—— models "mae": 0.123456789012345067,

"r2": 98.765432109876543

model meta.json

— regression model.pkl [ regression model b,

II

—— pailrs "model type": "LinearRegression"
— test pairs.csv « collected HPO results ;

—— test predictions.csv
L — train pairs.csv
—— runs

— test « HPO runs
macro

000

—— config.yaml

— merged config.yaml
L optuna.db

NATIONAL INSTITUTE OF ADVANCED INDUSTRIAL SCIENCE AND TECHNOLOGY (AIST) 19
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51

S. Sakurai+ “General-Purpose Audio-Visual Sounding Object Localization Based on Semi-Automatic Annotation,” IEEE SP Letters, submitted.
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