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advancements recently, notably with the
(MoE) techniques, exhibit
mplementations, the computs

significantly reducing

Abstract  Artificial intelligence (A1) has experienced subst
advent of large-scale lnguage models (LLMs) employing mixtur
humas-like cognitive skills. As a promising hardware solution for edge Mo}

exp

mEEsE, ATER(A )mus?ﬁ&mﬂﬁ FRBTARA TR MoE )R RIMEAE R LLMs gt
0, BT | AR CIM )BIaERE

in-memory (CIM) architec memory within
the data movement and the associated energy consumption. However, due to diverse edge application sco-
narios und constraints, determining the optimal network structures for Mo, such as the expert's location,

| EEHLDT 74,

quantity, and dimension on CIM systems remains elusive. To this end, wo introduce a software-hardwaro
b e s e e e
tifying a rforming MoE structure under specific hardware constraints. The results of the NYUD-v2
dataset segmentation on the RRAM (SRAM) CIM system reveal that CMN can discover optimized MoE; con
figurations under energy, latency, and performance constraints, achicving 20.67x (43.10x) encrgy savings
175.44(109.89) speedup, and 12.24x smaller model size compared to the baseline MoE-enabled Visual
Transformer, respectively. This co-design opens up an avenue toward high-performance MoF: deployments in

edge CIM systems,

Keywords mixture-of-experts, computing-in-memory, neural architecture search, resistive random-access
memory, static random-access memory

1 Introduction

The field of Artificial Intelligence (AI) has witnessed significant advancements in recent years,

ily attributed to the eme
Areon

xpert, (MoE) model

ce of large-scale language models (LLMs), such as the state-of-the
exhibiting human-like cognitive capacitics [3,4]. To further improve LLM performance
g to limited computational constraints, researchers have introduced the sparsely activated
5,6, which comprises multiple experts, formed by fully connected net-

works (FFN), focusing on specific input spaces and a routing network for effective control (Figure 1)

s the model ¢
ctively activ

This model facilitates the seamless horizontal extension of LLMs and
[7]. Moreover, the router sel
bly lowering MoE’s computation cost compared to dense n

cused computing

These advantages make MoE the pi
with |

ameters exceeding the trillion scale.
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pabilities with
es a few

sdels.

ninent pre-trained model, rendering it feasible for training LLMs
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