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ABSTRACT

Recent advancements in artificial intelligence (Al) across diverse sectors have been widely supported by
developments in Al semiconductors, with NVIDIA graphics processing units leading the market. However,
concerns over market diversity and high energy consumption of Al workloads have prompted the development
of next-generation Al semiconductors toward improving performance and energy efficiency. We discuss the
latest trends in Al semiconductor and compiler technologies, both domestically and internationally. Key local
companies, such as SAPEON, Rebellions, and Furiosa Al, and overseas giants, such as Google, Meta, and
Tesla, are innovating in this field. Moreover, compiler technologies, such as MLIR, TVM, and XLA, are crucial for
optimizing the performance of Al solutions across hardware platforms. Such developments are essential for
enhancing Al applications and demand active research. This study offers insights into the current and future
landscape of Al semiconductors and compilers, and it provides a foundation for future technological strategies

in the Al industry.
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Al Artificial Intelligence

AOT Ahead-Of-Time

ASIC Application Specific Integrated Circuit
CPU Central Processing Unit

CXL Compute eXpress Link

DSP Digital Signal Processor

EUV Extreme UltraViolet

FHFL Full Height Full Length

FHHL Full Height Half Length
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FPGA Field Programmable Gate Array
GPU Graphics Processing Unit
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MTIA Meta Training and Inference

Accelerator

NPU Neural Processing Unit

RISC Reduced Instruction Set Computer
TDP Thermal Design Power

TOPS Tera Operations Per Second

Huss

(1

(2]

(3]

[4]

(5]
(6]

(7]

—_—

—_

N. Asia, “Led by Nvidia, U.S. dominates in generative Al
tech,” 2024. 3. 28.

K. Crawford, “Generative Al's environmental costs are
soaring — and mostly secret,” WORLD VIEW, 2024. 2.
20., https://doi.org/10.1038/d41586-024-00478-x

https://www.sapeon.com/products/sapeon-x330
https://rebellions.ai/rebellions—product/atom-2/
https://furiosa.ai/warboy/specs

M. He et al., “Newton: A DRAM-maker’s Accelerator—
in-Memory (AiM) Architecture for Machine Learning,”
in Annual IEEE/ACM Int. Symp. Microarchitecture
(Athens, Greece), Oct. 2020, https://doi.org/10.1109/
MICR0O50266.2020.00040

Y. Kwon, “Cost effective LLM inference solution using
SK hynix’s AiM (Accelerator-in-Memory),” in SC



(8]

(9

(10]

(1]

(12]

(13]

HEF 2| / ZH ASX|s Sr=x| U ALU X|2 Ole S 11

(DENVER, CO, USA), Nov. 2023.

C. Robinson, “Google TPU v5p Al Chip Launches Alongside
Gemini,” STH, 2023, https://www.servethehome.com/
google-tpu-vbp-ai-chip-launches-alongside-gemini/
E. Tal et al., “Our next-generation Meta Training and
Inference Accelerator,” Meta, 2024, https://ai.meta.com/
blog/next-generation-meta-training-inference-
accelerator-AlI-MTIA/

S. Knowles, “Graphcore Colossus Mk2 IPU,” in IEEE Hot
Chips 33 Symp. (Palo Alto, CA, USA), 2021, https://
doi.org/10.1109/HCS52781.2021.9567075

Tesla Dojo Technology, “A Guide to Tesla’s Configurable
Floating Point Formats & Arithmetic,” https://cdn.
motor1.com/pdf-files/535242876-tesla~dojo-technology.
pdf

A. McFarland, “Tesla’s Dojo Supercomputer Explained,”
HashDork, 2024, https://hashdork.com/tesla-dojo-
supercomputer/

AWS, “inferentia2 Architecture,” AWS Neuron
Documentation, 2024, https://awsdocs-neuron.

(14]
(15]
[16]

(17]
(18]
(19]

[20]

(21]

(22]

(23]

readthedocs—hosted.com/en/latest/general/arch/
neuron—hardware/inferentia2.html

MLIR Homepage, https://mlir.livm.org/

IREE Homepage, https://iree.dev/

The IREE Authors, “IREE [Computer software],” GitHub,
2019, https://github.com/iree-org/iree

TVM Homepage, https://tvm.apache.org/

OpenXLA Homepage, https://openxla.org/

Google, “OpenXLA,” GitHub, https://github.com/
openxla/xla

Facebook Al Research, “Glow,” GitHub, https://
github.com/pytorch/glow

Lightning=Al, “Lightning-Thunder,” GitHub, https://
github.com/Lightning=Al/lightning-thunder

Intel, “PlaidML,” GitHub, https://github.com/plaidml/
plaidml

ETRI, “NEST-C,” GitHub, https://github.com/etri/nest-
compiler



