{ n1312fvrugIuziayga ACM Digital Library }

108 530UU WS UUNS
jirawat@book.co.th
wHUASUUIUUNaNITNENNS

Adnnsaiinadnivalisdnin

U31n ija TUsTu2du uaua 1as2d e

| Tasvn1siaIvItasaznassuuiavanalulssineina (ThaillS) |

U¥uilgenseanan 13/01/2563



- -

R TL T

—

e ACM Aaar'ls
¢ 1uiuIauan (ACM Homepage)
e nstg ACM anuilszianuasdeviuw (Browse Publications)
e 3HN19AUAU
e Quick Search
¢ HUNLANIIILNISWNAANS (Search Results)

e uUusnvtanas (Article)

e ASNUN/1LUNIntansinsaLULGY (Print & Save)




A

_ Introduction

ACM Digital Library (dlugshuzayanieaiu
maumImasuasimatutadsnssuwmneg anndoiunnatilag
ARUNIELAY waztand1stunisiseauizannis 1iavin
1n21 ACM (Association for Computing Machinery) v

,&’ Qs Qs a o Q/ 1
iiantansnslsrnauaiaziayansndal 1y s1an1s
ussaunsy szl article reviews uazunaiu

aiiugu Tviaiayatiauuadavavuail 1985-ilaxiiu

—



A DIGITAL
acm IR PISALRY

dl.acm.org




oW EIIgFIJG?LY ?L'L‘miﬂm Browse | About | Signin Register

Journals  Magazines  Proceedings Books SIGs  Conferences  People

7ZADIGITAL

ACM&2 L IBRARY

r
Advanced Search
Welcome to the ACM Digital Library
A community engaged with a repository of resources to support computing research and practice
Please explore and use the [Feedback] button on any page to help us shape the new site.
@ Youtube Channel

PN g e




=1 Browse the ACM Publications =

AEM E}SIIQLARLY Compang Nachaery Browse = About | Signin -

Journals Magazines Proceedings Books SIGs Conferences People

DIGITAL
LIBRARY

7 N
ACM@

Search

Advanced Search

Welcome to the ACM Digital Library
A community engaged with a repository of resources to support computing research and practice
Please explore and use the [Feedback] button on any page to help us shape the new site.

@ Youtube Channel

Go 1 y— | dl AI F—N o~ A Qs =2
llunsiasaesr1afadeninnaay ACM uanaanaiddszian tinan1stanae

usn1stanasaiiudu (Full Text) aavaiiedeiunwinaaitivuansu adu
Journals / Transactions, Magazines, Proceedings tiluau




A DIGITAL
acm IR PISALRY

dli.acm.org

'

ACM j o u r n a I s Search within the ACM Jo«za!s
L3

[ JACM - Journal of the ACM (JACM)

Home > ACM Journals

View More —

0l About ACM Journals

ACM publishes more than 50 scholarly peer-rg

technology disciplines. Available in print and

constitute a vast and comprehensive archive o ) -

established computing research for both pract| o e . ical modeli erimental meth
thought leaders in their fields, and ACM's emj - arch methods : ent r nd traditi
communicating exciting new ideas and discovd use of a rig ' e rovide valuab




ZMDIGITAL
acm IR PISALRY

dl. acm.org

% )

Journal of the ACM (JACM) Sach it A

b N 7

1 Sections
|| SECTION: Scientific and High Performance Computing
Home > ACM Journals > Journal of the ACM (JACM) > Archive > Vol. 67, NoJ Volume 67, Issue 1

January 2020 . ‘
RESEARCH-ARTICLE  Matrix Multiplication, a Little Faster

Previous lssue ave Karstadt, Oded Schwar
I Volume 67, Issue 1 - January 2020 « Current Issue « Issu| ~ e
January 2020, Article No.: 1, pp 1-31 « https://doi.0rg/10.1145/3364504
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The scope of SIGAI, ACM's Special Interest Group on Artificial Intelligerice, consists of the study of
intelligence and its realization in computer systems. SIGAI's mission is to promote and support Al-
related conferences. Members receive reduced registration rates to all affiliated conferences. Members
also receive proceedings from the major SIGAI-sponsored conferences. SIGAI publishes a quarterly
newsletter, Al Matters, with ideas and announcements of interest to the Al community.
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Volume 24, Issue 6 A new paradigm, Random Sample Consensus (RANSAC), for fitting a model to experimental
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data is introduced. RANSAC is capable of interpreting/smoothing data containing a significant

& Previous MNext —3 percentage of gross errors, and is thus ideally suited for applications in automated image
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Automatically Scheduling Halide Image Processing Pipelines

Ravi Teja Mullapudi™ Andrew Adams?*

"Carnegie Mellon University

Abstract

The Halide image processing language has proven to be an effec-
tive system for authoring high-performance image processing code.
Halide programmers need only provide a high-level strategy for map-
ping an image processing pipeline to a parallel machine (a schedule),
and the Halide compiler carries out the mechanical task of generating
platform-specific code that implements the schedule. Unfortunately,
designing high-performance schedules for complex image process-
ing pipelines requires substantial knowledge of modern hardware
architecture and code-optimization techniques. In this paper we
provide an algorithm for automatically generating high-performance
schedules for Halide programs. Qur solution extends the function
bounds analysis already present in the Halide compiler to automat-
ically perform locality and parallelism-enhancing global program
transformations typical of those employed by expert Halide develop-
ers. The algorithm does not require costly (and often impractical)
auto-tuning, and, in seconds, generates schedules for a broad set
of image processing benchmarks that are performance-competitive
with, and often better than, schedules manually authored by expert
Halide developers on server and mobile CPUs, as well as GPUs.

Keywords: image processing, optimizing compilers, Halide

Concepts: *Computing methodologies — Graphics svstems and
interfaces;

Dillon Sharlet*

*Google

Jonathan Ragan-Kelley' Kayvon Fatahalian™

Stanford University

algorithm’s execution on a machine (called a schedule). The Halide
compiler then handles the tedious, mechanical task of generating
platform-specific code that implements the schedule (e.g., spawning
threads, managing buffers, generating SIMD instructions).

Although Halide provides high-level abstractions for expressing
schedules, designing schedules that perform well on modern hard-
ware is hard: it requires expertise in modern optimization techniques
and hardware architectures. For example. around 70 software en-
gineers at Google currently write image processing algorithms in
Halide, but they rely on a much smaller cadre of Halide scheduling
experts to produce the most efficient implementations. Further, pro-
duction image processing pipelines are long and complex, and are
difficult to schedule even for the best Halide programmers. Arriving
at a good schedule remains a laborious, iterative process of schedule
tweaking and performance measurement. Also, in large produc-
tion pipelines, software engineering considerations (e.g., modularity.
code reuse) may preclude experts from having the global program
knowledge needed to create optimal schedules.

In this paper we address this problem by providing an algorithm
for automatically generating high-performance schedules for Halide
programs. Our approach is to leverage the function bounds analysis
already present in the Halide compiler to automatically perform
locality enhancing global program transformations similar to those
employed by expert Halide developers. The algorithm does not

reanire cnstly fand aften imnracticaly anto-tonine and  in eArconds
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