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Efficient Inference for Large Language Models –
Algorithm, Model, and System

Xuefei Ning, Guohao Dai, Haoli Bai, Lu Hou, Yu Wang and Qun Liu

The inference of LLMs incurs high computational costs, memory access
overhead, and memory usage, leading to inefficiencies in terms of latency,
throughput, power consumption, and storage.

To this end, this tutorial focuses on the increasingly important topic
of Efficient Inference for LLMs and aims to provide a systematic un-
derstanding of key facts and methodologies from a designer’s perspective.
We start by introducing the basic concepts of modern LLMs, software and
hardware. Following this, we define the efficiency optimization problem.
To equip the audience with a designer’s mindset, we briefly explain how to
diagnose efficiency bottlenecks for a given workload on specific hardware.

After introducing the basics, we will introduce our full-stack taxonomy
of efficient inference methods for LLMs. We will walk through each category
of methodology, using one to three representative methods as examples for
each leaf subcategory, elaborating on the design logic behind each method
and which inefficiency factors they primarily address. Finally, we will wrap
up with a takeaway summary, and future research directions.
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His research focuses on sparse computing, heterogeneous hardware comput-
ing, emerging hardware architecture, etc. He served as Co-Chair for the
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processing-in-memory, intelligent multi-agent system, and power/reliability
aware system design methodology. He has published more than 90 journals
(64 IEEE/ACM journals) and 270 conference papers in the areas of EDA,
FPGA, VLSI Design, and Embedded Systems, with the Google Scholar cita-
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