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AI 推理如何创造新的内存需求
KV cache offloading and agentic AI as key drivers

KV 缓存卸载与智能体 AI 成为核⼼驱动⼒
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“The memory system of AIs is going to cause the storage

system to be completely revolutionized.” At GTC Taipei in

June 2026, Nvidia founder and CEO Jensen Huang pointed to

the memory system as one of the hardest parts in AI

infrastructure. This challenge encompasses managing KV

caching for the agent’s working memory, as well as retrieving

structured and unstructured data and establishing data

ontology.

“AI 的内存系统将彻底变⾰存储系统。”在 2026 年 6 ⽉
举⾏的 GTC 台北⼤会上，Nvidia 创始⼈兼⾸席执⾏官
⻩仁勋指出，内存系统是 AI 基础设施中最具挑战性的部
分之⼀。这⼀挑战涵盖了管理智能体⼯作内存的 KV 缓
存（KV caching），以及检索结构化与⾮结构化数据并
建⽴数据本体。

Source: Nvidia

To address the surging KV cache storage demands of the AI

inference era, Nvidia introduced the CMX Context Memory

Storage Platform in January 2026, managed by the BlueField-

4 DPU, which adds a pod-level context tier between local SSD

and shared storage.

为了应对 AI 推理时代激增的 KV 缓存存储需求，Nvidia
于 2026 年 1 ⽉推出了由 BlueField-4 DPU 管理的
CMX 上下⽂内存存储平台（CMX Context Memory
Storage Platform），在本地 SSD 与共享存储之间增加
了⼀个 Pod 级的上下⽂层。

Thanks for reading! Subscribe for free to

receive new posts and support our work.

Meanwhile, the rise of Agentic AI is reshaping CPU

architecture. Jensen noted that agents live in a world of

nanoseconds, where every moment of waiting prevents them

from advancing to the next step, making ultra-low latency the

primary requirement. With Nvidia and Arm both launching

CPU rack solutions purpose-built for agents, the industry is

shifting from throughput-oriented to latency-oriented

architectures, opening up an incremental market for CPU

RAM.

与此同时，智能体 AI（Agentic AI）的兴起正在重塑
CPU 架构。⻩仁勋指出，智能体⽣活在纳秒级的世界
中，每⼀刻的等待都会阻碍它们进⼊下⼀步，这使得超

低延迟成为了⾸要需求。

Related report: Server DRAM Industry Analysis－2Q26

相关报告：服务器 DRAM ⾏业分析－2Q26

According to Nvidia’s public data, the average output token

count per question has surged at a rate exceeding 5x per year

since the second half of 2024, reaching approximately 30,000

to 40,000 tokens, indicating that the industry has entered the

Test-time Scaling “Thinking” stage of Nvidia’s Three Scaling

Laws. This explosion in per-question token output translates

directly into greater demands on memory and compute

resources.

根据 Nvidia 的公开数据，⾃ 2024 年下半年以来，每个
问题的平均输出 Token 数量以每年超过 5 倍的速度激
增，达到约 30,000 ⾄ 40,000 个 Token。这表明⾏业
已进⼊ Nvidia “三⼤缩放定律”（Three Scaling Laws）
中的推理侧扩展“思考”阶段。

Source: Nvidia

In the AI inference era, hardware requirements for AI chips

and overall systems differ fundamentally from those of AI

training. Inference places three key demands on hardware: (1)

higher queries per second (QPS), (2) longer context

windows, and (3) more inference steps and agentic AI

loops. Each of these drives structural changes in memory

demand. We will examine this across three dimensions:

model weights, KV cache, and agentic AI.

在 AI 推理时代，AI 芯⽚及整体系统对硬件的要求与 AI
训练阶段有着本质区别。推理对硬件提出了三个核⼼需

求：(1) 更⾼的每秒查询率 (QPS)，(2) 更⻓的上下⽂窗
⼝，以及 (3) 更多的推理步骤和智能体（Agentic AI）循
环。其中每⼀项都在驱动内存需求的结构性变化。我们

将从模型权重、KV Cache 和智能体 AI 这三个维度进⾏
深⼊探讨。

Related report: AI Servers Absorbing LPDRAM
Capacity, Signaling Tight Supply as the New Norm

相关报告：AI 服务器正⼤量消耗 LPDRAM 产能，供
应紧张或成新常态

Model weights are the numerical parameters stored within an

AI model. When a model is loaded, these weights occupy a

fixed portion of memory, which is a static allocation. The more

parameters a model has, the more memory its weights

consume. The formula for calculating model weight memory

is:

模型权重是存储在 AI 模型中的数值参数。当模型加载
时，这些权重会占⽤固定的内存部分，这属于静态分

配。模型的参数越多，其权重消耗的内存就越多。计算

模型权重内存的公式为：

Total Size of Model Weights = Parameters × bytes per
parameter

模型权重总⼤⼩ = 参数量 × 每个参数的字节数

KV cache stores the key-value vectors generated during the

inference prefill stage, avoiding redundant computation

during the decode stage, which is a dynamic allocation. As

conversation length and batch size grow in inference

workloads, KV cache memory consumption grows

accordingly.

KV 缓存（KV cache）存储了推理预填充阶段⽣成的键
值向量，从⽽避免在解码阶段进⾏冗余计算，这属于动

态分配。随着推理负载中对话⻓度和批处理⼤⼩（batch
size）的增加，KV 缓存的内存消耗也会相应增⻓。

The formula for calculating the total size of KV cache is:

计算 KV 缓存（KV cache）总⼤⼩的公式为：

Total Size of KV cache (Bytes)

KV 缓存总⼤⼩（字节）

= 2 x number of layers x number of KV heads x head
dimension

= 2 x 层数 x KV 头数 x 每个头的维度

x sequence length x batch x precision (bytes)

x 序列⻓度 x 批次⼤⼩ x 精度（字节）

As KV cache memory footprint expands dramatically with

conversation length and batch size, its management and

placement have become critical in AI inference applications. In

long-context, high-batch workloads, when the GPU’s HBM

capacity is insufficient, the system must discard KV cache

and rerun prefill computation, increasing latency and raising

total cost of ownership (TCO).

随着对话⻓度和批处理⼤⼩（batch size）的增加，KV
cache 的内存占⽤显著膨胀，其管理与放置已成为 AI 推
理应⽤中的关键环节。

To address this, Nvidia released Dynamo, a KV cache

offloading software, in March 2025. Dynamo offloads

infrequently accessed KV cache to lower-bandwidth, higher-

capacity, and more cost-effective tiers such as CPU RAM and

SSD, ensuring this data remains reusable during the inference

decode stage without requiring prefill recomputation.

为了解决这⼀问题，Nvidia 于 2025 年 3 ⽉发布了 KV
cache 卸载软件 Dynamo。Dynamo 将访问频率较低的
KV cache 卸载到带宽较低、容量更⼤且更具成本效益的
层级（如 CPU RAM 和 SSD），确保这些数据在推理解
码阶段保持可重⽤性，⽽⽆需进⾏预填充重新计算。

Dynamo can be paired with the CMX Context Memory

Storage Platform, which Nvidia introduced in January 2026,

designed to store and manage the massive KV cache

generated by long-context workloads. Built around the

BlueField-4 STX Rack, CMX uses 64 BlueField-4 DPUs (4

BlueField-4 DPUs x 16 compute trays) to manage

approximately 9,600 TB of capacity per rack, adding a

pod-level context tier between local SSD and shared storage.

Dynamo 可与 Nvidia 于 2026 年 1 ⽉推出的 CMX 上下
⽂内存存储平台（Context Memory Storage
Platform）搭配使⽤，该平台旨在存储和管理⻓上下⽂
⼯作负载产⽣的⼤量 KV 缓存。

Nvidia BlueField-4 DPU structural model showcased
at COMPUTEX 2026, featuring SK hynix's PEB210

E1.S and PE9010 M.2 SSD samples. Source:
TrendForce

在 COMPUTEX 2026 上展示的 Nvidia
BlueField-4 DPU 结构模型，配备了 SK hynix
的 PEB210 E1.S 和 PE9010 M.2 SSD 样品。来

源：TrendForce

Note: An SSD POD is a standalone storage unit comprising
multiple SSD racks, dedicated to storing offloaded KV
cache. Positioned as the G3.5 tier between local SSD (G3)
and shared storage (G4), it provides greater capacity than
local SSD (G3) for storing KV cache, while offering faster
access speeds than shared storage (G4).

注：SSD POD 是⼀个由多个 SSD 机架组成的独⽴存
储单元，专⻔⽤于存储卸载的 KV 缓存。它作为本地
SSD (G3) 和共享存储 (G4) 之间的 G3.5 层，在存储
KV 缓存⽅⾯提供了⽐本地 SSD (G3) 更⼤的容量，
同时提供⽐共享存储 (G4) 更快的访问速度。

The proliferation of AI inference is also accelerating the

deployment of agentic AI applications. In AI agent workflows,

models must actively plan, call tools, make decisions, and

execute actions on behalf of users, all of which require CPUs

to handle orchestration, tool calls, data routing, and sub-

agent evaluation. As a result, the CPU-to-GPU workload ratio

in agentic AI deployments is expected to shift from a

traditional ratio of 1:4 or 1:8 to approximately 1:1, creating

significant growth potential for the CPU market and driving

new demand for CPU RAM.

AI 推理的普及也正在加速代理式 AI（Agentic AI）应⽤
的部署。在 AI 智能体⼯作流中，模型必须主动进⾏规
划、调⽤⼯具、做出决策并代表⽤户执⾏操作，所有这

些都需要 CPU 来处理编排、⼯具调⽤、数据路由以及⼦
智能体评估。

Related report: 2026 Agentic AI Wave: CPU Shortage
and GPU Ratio Structural Changes

相关报告：2026 代理式 AI 浪潮：CPU 短缺与 GPU
⽐例结构性变化

In 2026, Nvidia introduced the Vera CPU, purpose-built for

agentic AI workloads. Based on the original specification, Vera

supports up to 1.5 TB of LPDDR5X memory capacity, three

times the capacity of the previous-generation Grace CPU.

2026 年，Nvidia 推出了专为代理式 AI（agentic AI）
⼯作负载打造的 Vera CPU。根据原始规格，Vera ⽀持
⾼达 1.5 TB 的 LPDDR5X 内存容量，是上⼀代 Grace
CPU 容量的三倍。

Note: NVIDIA has decided to halve the SOCAMM memory
capacity of its next-generation Vera Rubin Superchip
modules, according to TrendForce’s latest findings. This
adjustment does not reflect a reduction in NVIDIA’s overall
memory demand. Rather, it is a response to insufficient
LPDRAM capacity allocated to NVIDIA under its suppliers’
preliminary 2027 production plans.

注：根据 TrendForce 的最新调查，NVIDIA 已决定
将其下⼀代 Vera Rubin 超级芯⽚模块的 SOCAMM
内存容量减半。这⼀调整并不反映 NVIDIA 整体内存
需求的减少，⽽是为了应对供应商在 2027 年初步⽣
产计划中分配给 NVIDIA 的 LPDRAM 产能不⾜的问
题。

Source: Nvidia

SK hynix showcased its SOCAMM2 and HBM4
samples designed for Nvidia Vera Rubin Superchip

at COMPUTEX 2026. Source: TrendForce

SK 海⼒⼠在 COMPUTEX 2026 上展示了专为
Nvidia Vera Rubin 超级芯⽚设计的
SOCAMM2 和 HBM4 样品。来源：

TrendForce

Beyond Nvidia, the broader CPU landscape is also

accelerating. Traditional x86 vendors Intel and AMD launched

new products in 2026, with Intel’s Xeon 6+ (Clearwater

Forest) and AMD’s EPYC Venice. On the Arm side, Arm

launched the Arm AGI CPU, while Ampere’s AmpereOne MX is

expected to enter mass production later this year. 2026 is

shaping up to be the year of a full-spectrum CPU refresh for

agentic AI.

除 Nvidia 之外，更⼴泛的 CPU 领域也在加速发展。传
统的 x86 ⼚商 Intel 和 AMD 在 2026 年推出了新产品，
分别是 Intel 的 Xeon 6+ (Clearwater Forest) 和 AMD
的 EPYC Venice。在 Arm 阵营⽅⾯，Arm 推出了 Arm
AGI CPU，⽽ Ampere 的 AmpereOne MX 预计将于今
年晚些时候进⼊量产。

For full specifications and related market data,
please visit the Report Page, or Email

(SR_MI@trendforce.com) the Sales Department.

如需了解完整规格及相关市场数据，请访问报
告⻚⾯，或致电销售部⻔

（SR_MI@trendforce.com）。

In sum, we are seeing two new drivers of memory demand

generated by AI inference. On one front, inference workloads

are driving KV cache consumption to expand rapidly, and KV

cache offloading technology enables large volumes of KV

cache to be offloaded to CPU RAM and SSD POD. As Nvidia,

Google, and others introduce new SSD POD platforms,

demand in this segment is expected to continue rising.

总⽽⾔之，我们正看到由 AI 推理产⽣的两个新的内存需
求驱动因素。⼀⽅⾯，推理⼯作负载正推动 KV 缓存
（KV cache）消耗迅速扩⼤，⽽ KV 缓存卸载技术使得
⼤量 KV 缓存能够被卸载到 CPU 内存和 SSD POD 中。

On the other front, agentic AI is shifting the CPU-to-GPU

workload ratio toward 1:1, creating significant growth potential

for CPU demand and driving a corresponding increase in CPU

RAM demand.

另⼀⽅⾯，代理式 AI（Agentic AI）正将 CPU 与 GPU
的⼯作负载⽐例推向 1:1，这为 CPU 需求创造了巨⼤的
增⻓潜⼒，并同步带动了 CPU 内存需求的增⻓。
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