
Agentic AI is rapidly transitioning from proof of concept to large-scale production deployment. Emerging 
workloads—such as multi-step reasoning, tool use, long-context processing, and knowledge base retrieval—
are increasingly interdependent and often executed in tightly coupled workflows. This shift places fundamen-
tally new, hybrid demands on underlying infrastructure.

However, today ’s infrastructure stacks remain largely optimized in silos across compute, storage, networking, 
and caching layers, with limited end-to-end coordination for agent-centric workloads. This fragmentation has 
become a critical bottleneck to scalable deployment. Conventional architectures built around general-purpose 
compute and storage are no longer adequate to meet the combined requirements of long context windows, 
high concurrency, low latency, and predictable cost e�ciency.

To address these challenges, AMD and ExponTech have jointly developed a high-performance AI inference 
infrastructure solution powered by the AMD EPYC™ processor family, the AMD AI software and hardware 
ecosystem, and ExponTech’s WADP AI-native intelligent data platform. The solution is designed to give enter-
prises a scalable, reusable, and future-ready foundation for AI inference workloads.

By combining disaggregated compute and storage, global resource sharing, a three-tier KV cache architecture, 
high-speed RDMA networking, and distributed data protection mechanisms, the platform significantly 
increases inference throughput, reduces end-to-end latency, and improves overall total cost of ownership 
(TCO).

Executive Summary

High-Performance 
AI Inference Platform
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Traditional general-purpose computing architectures—built around CPU-centric compute with storage treated 
as a supporting layer—are increasingly misaligned with the requirements of modern large model inference 
workloads. Capabilities such as long-context processing, high concurrency, and frequent KV cache reads and 
writes are driving a structural shift toward an AI-native infrastructure paradigm.

In the AI inference era, the industry is fundamentally rethinking core infrastructure design principles. Com-
pute, storage, system architecture, and end-to-end coordination are emerging as the four primary vectors of 
evolution.

The shift from traditional general-purpose computing architectures to AI-native inference infrastructure is 
driven by four key, interrelated transformations.

 Industry Challenges and Technology Trends

Technology Evolution in AI Infrastructure

Evolution of AI Infrastructure Architecture

Evolution

Four Key Dimensions of Infrastructure Evolution

Four Core Evolution Paths in AI Infrastructure

Traditional General-Purpose 
Architecture

CPU-centric compute model 

Storage as a supporting subsystem 

Hyper-converged, tightly coupled 
deployments 

Siloed, independently optimized layers

Compute

From GPU-centric 
scaling to heteroge-
neous, layered compute 
architectures 

End-to-End Coordination

From isolated, compo-
nent-level optimization 
to full-stack optimiza-
tion

Storage

From traditional 
block/file/object 
storage to unified, 
AI-native KV cache 
systems

System Architecture

From hyper-converged 
infrastructure to disag-
gregated compute and 
storage 

AI-Native Inference Architecture

Heterogeneous, layered compute (CPU + 
GPU + cache) 

AI-native KV cache–centric storage 
architecture 

Disaggregated compute–storage archi-
tecture with global resource sharing
 
End-to-end hardware–software co-opti-
mization
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On the compute side, the industry is moving away from brute-force GPU scaling toward a heterogeneous, 
layered architecture that coordinates CPU, GPU, and cache resources as an integrated system. On the storage 
side, infrastructure is extending beyond conventional block, file, and object storage to introduce AI-native KV 
cache–centric storage, purpose-built to support the low-latency, high-frequency context read and write 
demands of large-scale models.

At the deployment level, architectures are shifting toward disaggregated compute and storage with globally 
shared resources. This transition is reinforced by end-to-end hardware–software co-optimization, ultimately 
establishing a new infrastructure foundation designed specifically for AI inference workloads.

Current Technology CharacteristicsEvolution Dimension

Compute Evolution
High core-density CPUs combined with dedicated AI GPUs, 
supporting acceleration instruction sets such as AVX-512

Low resource utilization and ine�cient hardware acceleration, 
preventing full exploitation of compute capability

Storage Evolution
AI-native KV cache, distributed block/file storage systems, 

and high-speed NVMe interconnects
Insu�cient KV cache capacity, limited throughput, and high 

access latency

Compute–Storage
Architecture

Compute-storage integrated architecture with deep 
hardware-software co-optimization

Decoupled compute and storage layers, long data movement 
paths, and reduced overall system e�ciency

End-to-End Requirements
Full-stack optimization for AI inference with unified support 

for heterogeneous workloads
Poor architectural fit; multiple workloads require separate 

systems, driving up complexity and TCO

System Architecture Model
Co-designed compute-storage systems, RDMA-based 

high-speed networking, and globally shared resource pools
Higher risk of single points of failure and limited ability to 

balance service continuity with elastic scalability

Bottlenecks in Traditional Infrastructure

Architectural mismatch: Traditional protocol stacks are not designed for the semantics of AI-native KV 
cache systems, resulting in unnecessary translation overhead and fragmented data silos.

KV cache capacity ceiling: Long-context workloads and multi-turn conversations quickly consume GPU 
memory, reducing concurrency, increasing the risk of context truncation, and raising time-to-first-token 
latency.

Low compute utilization: When storage throughput and cache hit rates are insu�cient, high-performance 
CPUs and accelerators often sit idle, leading to significant compute underutilization. 

Rising TCO: Scaling out hardware to compensate for system bottlenecks drives up capital expenditures, 
power consumption, rack density, software licensing, and operational overhead simultaneously. 

Trade-o� between resilience and scalability: Traditional architectures frequently introduce single points of 
failure, while scaling typically requires downtime or complex data migration, making it di�cult to support 
always-on, production-grade AI services.

In the AI era, many enterprises still rely on traditional IT architectures to deploy AI inference workloads. How-
ever, these legacy software and hardware stacks are fundamentally misaligned with the characteristics of 
modern AI workloads. As a result, multiple constraints reinforce one another, significantly limiting the ability 
to scale intelligent agents in production. These challenges can be summarized across five key dimensions.

Infrastructure Bottlenecks in Today’s Industry

Comparison of AI Infrastructure Evolution and Existing Bottlenecks
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Industry benchmark data indicates that real-world performance varies significantly depending on factors such 
as I/O block size, read/write ratio, queue depth, and protocol stack implementation. These variations further 
reinforce a key reality: traditional infrastructure architectures, in a single unified form, are not capable of 
e�ciently supporting the full spectrum of AI inference workloads.

Industry benchmark data indicates that in real-world deployments, once GPU memory is saturated by KV 
cache, each request either consumes KV cache resources in isolation or forces context truncation. Both 
outcomes directly translate into lower throughput and a sharp increase in time-to-first-token latency.

Ultimately, the core bottleneck in AI inference is not compute—it is KV cache pressure on GPU memory, which 
leaves expensive compute resources underutilized while they wait on memory availability.

Enterprises building next-generation, AI inference–optimized infrastructure must define clear requirements 
across five core dimensions: performance, architecture, cost, availability, and scalability. These criteria are 
critical to supporting the long-term evolution of large-model-driven workloads in production environments.

AI Inference RequirementsWorkload Type

KV Read/Write
Microsecond-level random access at 

million-QPS scale

File Access
GB/s-level throughput for training data and 

large-scale parallel access

Block Storage

Performance Gap

Approx. 10–100×

Approx. 3–5×

Approx. 2–5×
Millions of IOPS with ultra-low latency for 

database workloads

Limitations of Traditional Architectures

Centralized SAN or general-purpose Ceph block 
storage typically operates at millisecond latency

NFS/SMB introduces single-point bottlenecks; 
parallel file systems are operationally complex to 

deploy and manage

Traditional SAN solutions are costly to scale, while 
general-purpose SDS introduces higher latency

Infrastructure

Requirements for Next-Generation AI Inference

Magnitude of Workload-Level Performance Gaps

Token RangeContext Scenario

Short context ≤4K

Medium context 8K–32K

Long context / multi-turn 
dialogue

Technical Impact and Risk

Low memory footprint; minimal pressure on GPU memory; 
enables larger batch sizes and higher throughput

Noticeable increase in memory consumption; requires trade-o�s 
between batch size and context length; typically necessitates 

memory optimization strategies

Severe memory pressure; KV cache becomes the dominant GPU 
memory consumer; high risk of OOM (out-of-memory) events; 
often requires reduced batch sizes or multi-GPU distributed 

inference

≥64K

Capability DescriptionRequirement
End-to-end performance System-wide optimization across KV cache e�ciency, context read/write operations, inference throughput, and network 

latency

Lightweight, flexible 
architecture

Compatibility with mainstream compute, storage, and networking protocols, while supporting both AI inference and 
traditional enterprise workloads

Cost e�ciency and control Reduction of hardware overprovisioning and TCO through KV cache reuse, hardware–software co-optimization, and 
independently scalable compute and storage resources

Business continuity and 
resilience

Distributed data protection, automated failover and recovery, and redundant data paths to ensure uninterrupted 
operation of mission-critical services

Online elastic scalability On-demand horizontal scaling of compute and storage resources without downtime or data migration, while preserving 
existing infrastructure investments

KV Cache GPU Memory Share

20%–30%

40%–60%

>70%

KV Cache Memory Utilization Across Context Lengths

Requirements for Next-Generation AI Inference Platforms
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For production-scale AI inference, enterprise infrastructure is no longer defined by raw hardware performance 
alone. Instead, it must function as a unified platform capable of supporting heterogeneous workloads, elastic 
scalability, and predictable cost structures. This integrated foundation enables e�cient, sustainable deploy-
ment of both AI inference workloads and traditional enterprise applications.

In workloads such as high-concurrency conversational AI and long-context retrieval, inference systems must 
support contexts ranging from tens of thousands to up to one million tokens, along with multi-session paral-
lel execution. These requirements have become a core driver of enterprise AI transformation. In this context, 
next-generation heterogeneous architectures—combining CPUs, AI accelerators, and distributed KV cache 
storage—have emerged as a critical approach to addressing GPU memory bottlenecks in large-scale inference.

Technical Advantages

AMD EPYC™ 9004 Series (4th Gen): Built on a chiplet-based multi-die architecture, the AMD EPYC
™ 9004 series delivers up to 96 Zen 4 cores or up to 128 Zen 4c cores. Each CCD is interconnected 
via the I/O die (IOD), forming a NUMA-aware architecture optimized for data-intensive workloads. 
With support for DDR5 memory, PCIe 5.0, and CXL memory expansion, it is well aligned with the 
requirements of large-scale AI inference workloads. With strong performance, energy efficiency, 
and total cost of ownership (TCO) advantages, the platform enables enterprises to efficiently run 
a wide range of modern workloads, including AI inference at scale.

AMD EPYC™ 9005 Series (5th Gen): Based on the new Zen 5 / Zen 5c core architecture, the AMD 
EPYC™ 9005 series scales up to 192 cores and 384 threads, with boost frequencies reaching up to 
5 GHz. It supports 12-channel DDR5-6400 memory (1DPC), and up to 6 TB per socket under 2DPC 
configurations (using 256 GB 3DS RDIMM modules). With up to 128 PCIe 5.0 lanes per socket, and 
up to 160 lanes in dual-socket configurations with expanded CXL memory support, it provides the 
memory bandwidth and I/O capacity required for high-concurrency expert routing and large KV 
cache residency in modern inference workloads. The result is higher throughput, lower latency, 
and improved overall efficiency for large model inference.

The AMD EPYC™ processor family, refined across multiple generations of the Zen architecture through Zen 4 
and Zen 5, delivers three core strengths: high compute density, high memory bandwidth, and high I/O 
throughput. These capabilities align closely with the requirements of modern AI inference workloads built on 
heterogeneous, layered compute architectures. As a result, EPYC™ processors have established broad leader-
ship across data center, cloud, AI training, and inference deployments.

When paired with AMD Instinct™ GPUs, the ROCm open software stack, and the AOCL-BLIS high-performance 
math libraries, EPYC™ processors form a strong foundation for heterogeneous AI inference systems.

Capabilities

Product Portfolio and Workload Fit

Foundational Compute Layer: AMD EPYC™ CPU
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High-density, scalable compute: Spanning 8 to 192 cores, EPYC™ processors provide abundant 
parallel compute for CPU-side workloads such as token preprocessing, KV cache orchestration, 
and erasure coding compression. This offloads key inference pipeline tasks without requiring 
additional DPU hardware, helping reduce overall TCO.

High memory bandwidth: Generational improvements in memory bandwidth support 
large-scale KV cache management in a multi-tier caching architecture, reducing reliance on 
accelerator compute and improving overall inference throughput.

Zen 4 → Zen 5 architectural leap: Zen 4 implements AVX-512 via a dual 256-bit execution model, 
while Zen 5 introduces a native 512-bit data path, doubling vector width and significantly 
improving FP8 and BF16 performance. AMD EPYC™ 9004 supports AVX-512, while 9005 adds native 
support, accelerating quantization, encryption, and compression workloads and enabling 
end-to-end FP8/INT8 inference pipelines.

High I/O throughput: PCIe 5.0 (backward compatible with PCIe 4.0) enables direct attachment of 
NVMe SSDs and RDMA networking. A single node supports up to 368 TB of storage, up to 2 million 
IOPS per volume, and ultra-low latency down to 60 microseconds, enabling high-speed data 
movement across the compute-storage stack.

Ecosystem and platform compatibility: SEV and SEV-SNP memory encryption provide full 
lifecycle data protection. Both EPYC™ 9004 and 9005 integrate seamlessly with the ExponTech 
WADP platform, supporting compliance-driven deployments while enabling non-disruptive hori-
zontal scaling.

Security and energy efficiency: Built on the AMD Infinity Guard security framework, featuring 
hardware root of trust and memory encryption for strong multi-tenant isolation—well suited for 
regulated industries such as finance and government. High core density reduces server footprint 
by 30%‒50%, while cache hierarchy improves memory efficiency and lowers power consumption. 
Combined with per-core licensing models, this delivers stronger security, lower TCO, and 
improved energy efficiency.

Core Advantages

WADP is an AI-native intelligent data platform developed by ExponTech. It re-architects the enterprise IT data 
foundation at the data-center level, enabling unified storage, management, and analytics across all work-
loads on a single platform. By delivering high-performance, highly reliable, and globally shared data services, 
WADP unlocks the full value of enterprise data and accelerates the deployment of large-scale AI and mod-
el-driven applications.

Intelligent AI Data Foundation: Core Advantages of ExponTech WADP
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Core CapabilityProduct Line

WDS
High-speed distributed block storage optimized for 

low-latency, high-IOPS, mission-critical transactional 
workloads

Databases, virtualization platforms, trading systems, 
real-time data services

WFS
AI training file storage designed for large-scale files and 

high-throughput data access
Model training, data lakes, HPC workloads, batch analytics

WQS
AI-native KV cache storage optimized for long-context 
processing, multi-turn dialogue, and high-concurrency 

inference

Large-model inference, intelligent Q&A systems, AI agents, 
knowledge base applications

Typical Use Cases

WADP unifies three core product lines—WDS (high-speed distributed block storage), WFS (AI training file stor-
age), and WQS (AI-native KV Cache storage)—into a single, intelligent, and elastically scalable data architec-
ture. It addresses long-standing data fragmentation between traditional IT systems and AI infrastructure, 
enabling enterprises to manage data across all workloads with lower cost, higher e�ciency, and seamless 
integration between production systems and AI capabilities.

By integrating WDS, WFS, and WQS into a unified platform, WADP delivers a reliable foundation for tradition-
al enterprise workloads while also establishing a robust data infrastructure for organizations transitioning 
into an AI-driven era of next-generation productivity.

Core Product Capabilities and Use Cases

AI-Native Data Platform
WiDE Al Data Platform

ExponTech WADP

Core Capabilities of ExponTech WADP’s Three Product Lines

WDS
High-Speed Distributed 

Block Storage

Enabling the modernization and 
evolution of legacy storage systems

High-Performance Cloud Storage

Database Storage Foundation

Sovereign IT / Trusted IT Storage

WFS
High-Performance 

Distributed File Storage

WQS
High-Speed AI Semantic 

Storage

A unified, one-stop AI data platform foundation

10× improvement in AI data management and utilization 
e�ciency

Accelerated training and inference through an 
end-to-end high-performance data pipeline

Distributed KV cache enables storage-as-compute, 
significantly boosting inference performance

End-to-end RAG workflow with unified data storage and 
performance optimization

Three Core AI Compute-Intensive ScenariosThree Core Traditional IT Workload 
Scenarios
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The AMD EPYC™ × ExponTech WADP high-performance AI inference infrastructure solution is built on the core 
principle of disaggregated compute–storage architecture with global resource sharing. It deeply integrates 
the high core density, high memory bandwidth, and extensive PCIe connectivity of AMD EPYC™ processors. 
Through the unified WADP engine, the solution enables cross-node, cross-media, and cross-protocol data 
access as well as coordinated caching, delivering a fully elastic infrastructure stack that scales from 
entry-level deployments to flagship enterprise systems. 

This solution is built on a full-stack compute foundation combining AMD EPYC™ processors, the ROCm GPU 
platform, and a lossless RDMA networking architecture. It enhances ExponTech WADP distributed storage 
across four key dimensions—hardware-level co-design, cache orchestration, AI acceleration, and high-perfor-
mance data transport—pushing system performance beyond traditional architectural limits and enabling four 
core areas of end-to-end optimization. 

The solution adopts a disaggregated compute–storage architecture with global resource sharing, organized 
into four independent but tightly coordinated layers: the access layer, storage engine layer, compute layer, 
and network layer. Each layer is fully decoupled and can be scaled independently on demand. This unified 
infrastructure is designed to support mixed workloads—including databases, big data analytics, AI inference, 
and HPC—while significantly reducing overall TCO.

Access Layer: Provides broad compatibility with standard storage and compute protocols, including NVMe-oF, 
iSCSI, vhost, NFS, SMB, POSIX, HDFS, and S3. For AI inference workloads, it also natively supports KV-based 
interfaces, enabling standardized application access and protocol unification across the application layer.

Storage Engine Layer: Built on the ExponTech WADP unified engine architecture, this layer is powered by a 
dual-engine design consisting of the in-house WiDE high-performance storage engine and the Dubhe distrib-
uted KV metadata engine. It supports three integrated product lines—WDS (high-speed block storage), WFS 
(AI training file storage), and WQS (AI-native KV cache storage)—delivering PB-scale capacity, tens of millions 
to hundreds of millions of IOPS, and million-level context processing capability.

Compute Layer: Built on AMD EPYC™ 9004 and 9005 platforms, the compute layer supports AMD Infinity 
Guard hardware security features and AVX-512 instruction sets. In combination with AMD Instinct™ and AMD 
Radeon™ Pro series products, as well as mainstream GPU accelerators, it delivers the flexibility to support 
workloads ranging from lightweight inference to the training of large models with hundreds of billions of 
parameters.

Network Layer: The network layer is built on dual-port 100/200GbE RoCEv2 RDMA adapters with support for 
lossless Ethernet technologies such as PFC and ECN. It delivers end-to-end sub-10 microsecond RTT and 
natively supports GPU Direct Storage (GDS), ensuring high-bandwidth, ultra-low-latency data paths between 
distributed storage nodes as well as between GPUs and storage systems.

AMD EPYC™ × ExponTech WADP Solution

Overall Architecture 

Technical Highlights of the Joint Solution
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Hardware-Level CPU‒Storage Co-Design: The AMD EPYC™ 9005 processor and ExponTech WiDE 
storage engine are tightly co-designed at the hardware level. Leveraging high core density, 
multi-channel DDR5 memory bandwidth, and extensive PCIe 5.0 connectivity, the platform uses 
native AVX-512 acceleration to offload compute-intensive storage operations such as erasure 
coding, compression, and encryption. This eliminates the need for dedicated DPU hardware 
while freeing up to 30% of CPU compute capacity. In combination with WDS distributed block 
storage, the system delivers up to millions of IOPS and microsecond-level read/write latency, 
enabling stable performance for high-concurrency workloads such as databases and real-time 
analytics.

Three-Tier Intelligent KV Cache Architecture: A hierarchical caching architecture spans GPU 
HBM memory, CPU DRAM, and NVMe SSD storage. The WQS engine dynamically schedules hot and 
cold data based on access patterns, enabling automatic KV cache tiering across all three layers. 
Benchmark results show that in long-context and multi-agent inference scenarios, WQS-based 
distributed KV cache achieves a cache hit rate of ≥97%. This significantly reduces redundant 
context recomputation and substantially improves end-to-end inference efficiency.

Full-Stack AMD GPU Ecosystem Integration: WQS is fully integrated with the ROCm container 
ecosystem, addressing compatibility across vLLM, LMCache, and WQS in AMD GPU environments. 
It provides full support for AMD Radeon™ Pro and Instinct™ MI-series accelerators. The solution 
includes standardized deployment tooling and reference documentation. With GPU Direct Stor-
age (GDS), it enables direct data paths between GPUs and remote storage systems, significantly 
reducing model loading latency.

Lossless RDMA Network Co-Design: The system is built on dual-redundant 100G/200G RoCEv2 
RDMA networking. With PFC and ECN-based lossless congestion control, cluster-wide RTT is 
maintained under 10 microseconds, while interconnect latency in large-scale deployments is 
reduced to ≤20 microseconds. Dual-network redundancy ensures high availability and resil-
ience, while enabling a unified shared storage pool across large GPU clusters, supporting distrib-
uted inference without measurable performance degradation.

Technical Highlights

Standard Configuration (G2)

To address varying compute, storage, and networking requirements across di�erent enterprise workloads, the 
AMD EPYC™ × ExponTech WADP joint solution o�ers three-tier reference configurations: entry-level (G1), stan-
dard (G2), and flagship (G3). All configurations support a minimum deployment of three nodes and linear 
scale-out expansion. They also support mixed deployment of WDS, WFS, and WQS storage services within a 
unified WADP platform.

Designed for production-grade AI inference, big data analytics, and database clustering workloads.

Primary use cases: Large model inference (supporting mainstream models such as DeepSeek, Qwen, GLM, and 
MiniMax), real-time stream processing, distributed databases (PostgreSQL, MongoDB), and lakehouse archi-
tectures.

Recommended Reference Configurations
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Performance Metrics: Based on benchmarking conducted by ExponTech on AMD server platforms, using iden-
tical Genoa hardware and a baseline configuration running native GPU inference without WQS three-tier KV 
cache acceleration, across mainstream commercial large language models, the following results were 
observed: With WQS distributed KV cache enabled, overall cluster inference throughput (tokens/sec) 
improves by approximately 3–5×. In long-context multi-turn dialogue scenarios with prompts up to 128K 
tokens, time-to-first-token (TTFT) is consistently maintained within 500 ms. For long-context conversational 
workloads, KV cache hit rates reach ≥97%.

Flagship Configuration (G3)

Designed for hyperscale AI clusters, high-performance computing, and multimodal inference workloads.

Core use cases: 100B-class large model deployment, scientific simulation and computation, real-time digital 
human rendering, virtual production studios, and large-scale token generation workloads (“token factories”).

Performance Metrics: Based on testing conducted by ExponTech on AMD server platforms, and using a tradi-
tional AI cluster with equivalent rack-level hardware and compute scale—but without WADP global cache 
orchestration—as the baseline, results were evaluated under the TPCx-AI benchmark workload. Under these 
conditions, the G3 flagship cluster delivers a 3–5× improvement in AI inference throughput compared to the 
baseline system. For the XGBoost standard machine learning workload, training performance improves by 
1.93× over the baseline configuration. The platform also supports linear scaling to PB-level capacity and thou-
sand-GPU clusters.

Component Configuration DetailsComponent

CPU AMD EPYC™ 9004 Series (Genoa), 32 / 64 / 96 cores, AVX-512 support, TDP range: 155W–280W

Memory 128 GB–256 GB DDR5-4800, up to 460.8 GB/s theoretical peak memory bandwidth, ECC support

Storage ExponTech WQS distributed KV cache cluster (upgradeable in-place to WADP Enterprise Edition): 3 nodes, each node 
equipped with 16 × 7.68 TB / 15.36 TB NVMe SSDs; supports concurrent database and virtualization workloads

Network Dual-port 100 Gbps RoCEv2 RDMA redundant network adapters, end-to-end RTT < 10 µs, supports RDMA over Converged 
Ethernet

Software / GPU ExponTech WADP Enterprise Edition (including WDS + WFS + WQS, KV cache acceleration, and global resource sharing) + 
AMD Infinity Guard security suite; recommended GPUs include AMD Radeon™ Pro and other mainstream GPUs

Component Configuration DetailsComponent

CPU
AMD EPYC™ 9005 Series (Turin), 96 / 128 / 160 / 192 cores, up to 66% higher energy e�ciency vs. comparable Intel® Xeon® 

platforms, and 17% improvement over the previous-generation EPYC™ 9004

Memory 512 GB–2 TB DDR5-5600, ~538 GB/s theoretical peak memory bandwidth, support for memory expansion channels

Storage
ExponTech WADP compute–storage converged appliance: each node configured with 4 × AMD Instinct™ MI300 series GPUs + 
24 × 15.36 TB NVMe SSDs (final system configuration subject to GPU form factor and thermal design validation). Supports 

unified deployment of WDS + WFS + WQS within the same cluster, enabling integrated block, file, and KV workloads

Network Dual 200 Gbps RDMA NICs (active/standby), cluster interconnect latency ≤ 20 µs, supports elastic scaling of distributed 
storage pools

Software ExponTech WADP Flagship Edition (including multimodal scheduling and intelligent caching policies) + AMD HPC optimiza-
tion suite
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Performance Validation

An end-to-end validation was conducted across the AMD GPU platform, WQS KV cache, vLLM, and LMCache to 
evaluate system usability, performance gains, and production-grade deployment readiness under multi-turn 
dialogue, long-context processing, and high-concurrency inference workloads.

The testing process also included compatibility validation and optimization of LMCache within AMD GPU 
containerized environments. This e�ort resulted in standardized, production-ready deployment documenta-
tion and automation scripts.

Test Conclusions

All tests were conducted using a unified baseline configuration with WQS distributed KV cache disabled, 
relying solely on single-GPU local VRAM caching for performance comparison. Stress tests were performed 
across three representative AI inference workloads, with results summarized as follows:

Based on joint testing of AMD Radeon™ Pro W7900 and ExponTech WQS, using a baseline configuration with 
WQS distributed KV cache disabled and only single-GPU local VRAM caching, the system demonstrates signif-
icant improvements in both latency and throughput across representative inference workloads.

In full cache-hit scenarios, both prefill TTFT and overall throughput improve by 20×. For combined prefill and 
decode workloads, performance improves by 10×. In multi-turn dialogue scenarios, TTFT is reduced by up to 
10×.

These results confirm that WQS delivers strong compatibility and measurable performance gains on the AMD 
ROCm platform. The solution has been jointly validated by both engineering teams and is ready for standard-
ized deployment in AMD GPU-based customer environments.

Joint Testing

MetricTest Scenario

Full cache hit · prefill only TTFT / throughput

Full cache hit · prefill + decode TTFT / ITL

Multi-turn dialogue (num_users = 16, 
10 rounds)

With WQS Improvement

Approx. 20×

Approx. 10×

Approx. 10×

TTFT

Baseline (No WQS, TTFT = X ms)

1×

1×

1×

Key Performance Findings

DescriptionItem

Test Customer Advanced storage research laboratory

Test Period December 25, 2025 to April 10, 2026

Test Model Qwen3-32B

Inference Framework vLLM + LMCache (TP=2)

GPU Configuration 4 × AMD Radeon™ Pro W7900

Test Objective
Validate end-to-end usability of WQS KV cache on AMD GPU platforms, measure performance acceleration, and evaluate 

multi-turn dialogue capabilities

Joint Performance Testing
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Solution Value

The AMD EPYC™ × ExponTech WADP joint solution has been deployed and validated in long-term production 
environments at a leading domestic financial information services provider. It has been applied to 
mission-critical workloads including quantitative trading, real-time risk control, and data lakehouse analyt-
ics, based on an AMD EPYC™ processor platform combined with ExponTech WDS distributed block storage 
architecture.

The AMD EPYC™ × ExponTech WADP AI inference solution tightly integrates the full-stack compute capabili-
ties of AMD EPYC™ processors with the hardware–software co-optimized distributed storage architecture of 
WADP. Built on a disaggregated compute–storage architecture with global resource sharing, the platform 
unifies general-purpose enterprise workloads and large-model inference workloads on a single infrastructure 
layer. By addressing key limitations of traditional architectures—resource fragmentation, high capital intensi-
ty, and constrained scalability—the solution delivers a high-performance, cost-e�cient, and continuously 
evolvable enterprise foundation.

Extreme Performance Unlocking: Through end-to-end co-optimization across CPU, GPU, storage, and 
networking, the platform fully unlocks system-level performance. AVX-512 acceleration o�oads storage-re-
lated compute workloads, freeing up to 30% of CPU capacity. The three-tier KV cache architecture achieves a 
hit rate of ≥97%, delivering 3–5× higher inference throughput and reducing TTFT to under 500 ms. In addition, 
GPU requirements can be reduced by up to 60%, enabling e�cient support for a broad range of low-latency, 
mixed workloads.

The test results demonstrate that the solution maintains stable performance under stringent requirements 
for high reliability and ultra-low latency. It significantly reduces TCO, eliminates single points of failure, and 
enables elastic horizontal scalability. These outcomes clearly highlight the e�ectiveness of the AMD EPYC™ 
platform in mission-critical financial workloads.

Industry Deployment Case Study

Field PerformanceDimension

Customer
Profile

A leading domestic financial software provider and early adopter of cloud-based futures trading systems. The company developed 
one of the first in-house quantitative trading platforms in China, serving securities firms, futures markets, and institutional 
investors, with stringent requirements for performance, reliability, and scalability.

Key
Challenges

Legacy architectures were unable to support growing workloads from big data analytics, lakehouse platforms, and transactional 
databases. Fragmented compute and storage resources led to elevated TCO, while limited system stability and weak horizontal 
scalability constrained production expansion.

Hardware
Platform

Five x86 servers, each equipped with 2 × AMD EPYC™ 7453 (28 cores) processors and 512 GB memory, with full NVMe-based flash 
storage (note: in 2023, AMD EPYC™ 7003 series represented mainstream commercial compute platforms).

Software Deployment ExponTech WDS provided a unified storage interface, aggregating local SSD resources through a hardware-decoupled architecture.

Operational 
Outcomes

1. Extreme performance: Using the Vdbench storage benchmark under a 4K random read/write workload with a 7:3 read/write 
ratio, a single virtualized instance achieved up to 1 million IOPS, with sustained sub-500 microsecond latency.
2. Lower TCO: Compared with traditional “server + centralized storage” architectures, total cost of ownership was reduced by 
approximately 30%, driven by high-core-density AMD EPYC™ processors, which reduced software licensing and rack footprint 
costs.
3. High availability and scalability: The distributed architecture eliminates single points of failure, enables automatic data 
reconstruction in the event of node or disk failures, and supports online horizontal scaling without downtime or data 
migration.

Financial Industry Validation
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Conclusion

The AI infrastructure solution jointly developed by AMD EPYC™ and ExponTech is built on deep end-to-end 
hardware–software co-optimization, supporting the full lifecycle of AI workloads, including development and 
testing, production inference, and high-performance computing. Validated through both benchmark testing 
and real-world financial deployments, the solution e�ectively addresses key challenges such as KV cache 
bottlenecks and low resource utilization.

Designed with a disaggregated and scalable architecture, it supports lightweight initial deployment and 
seamless horizontal expansion across industries, providing a unified compute-and-storage foundation that is 
both easy to adopt and continuously evolvable for sectors including finance, manufacturing, scientific 
research, and public services.

Looking ahead, both parties will continue to strengthen joint optimization across next-generation AMD EPYC™ 
processors, Instinct™ MI-series accelerators, and the ExponTech WADP distributed storage platform. This 
ongoing collaboration aims to further reduce the cost of enterprise AI adoption and accelerate intelligent 
transformation across industries.

Significant TCO Reduction: The disaggregated architecture enables independent scaling of compute and stor-
age without requiring external DPU hardware. High-density CPU design reduces rack footprint and software 
licensing overhead, resulting in an overall TCO reduction of 30%–50%. At the same time, power consumption 
and operational complexity are continuously reduced through improved resource utilization.

End-to-End High Availability: A distributed multi-replica architecture ensures seamless failover and auto-
matic data reconstruction in the event of hardware failures. Combined with ECC memory protection, the AMD 
Infinity Guard security framework, and dual-redundant RDMA networking, the platform meets the stringent 
24/7 availability requirements of financial services and government-grade deployments.

Full Lifecycle Elastic Scalability: The solution supports non-disruptive, online scaling and is fully compatible 
with multiple generations of AMD compute platforms. A single cluster can natively support block, file, and KV 
workloads within a unified architecture, enabling a smooth progression from lightweight deployments to 
large-scale AI clusters.
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Appendix

1.For the full list of AMD EPYC™ processor models, please refer to the o�cial AMD website. 

2.For world record performance benchmarks achieved by AMD EPYC™ processors, please refer to the 

   AMD EPYC™ world records. 

3.For workload tuning and optimization guidance for AMD EPYC™ processors, please refer to 

   AMD’s o�cial performance tuning guide. 

4.For information on AMD Radeon™ professional graphics, please refer to the AMD Radeon™ product page. 

5.For AMD GPU product information, please refer to the AMD Instinct™ GPUs. 

6.For AMD GPU software tools, accelerators, and application frameworks, please refer to AMD ROCm™ software. 

7.For AMD AI security solutions, please refer to AMD enterprise AI suite.

8.To learn more about ExponTech, please visit the o�cial ExponTech website. 

9.To learn more about the AI-native intelligent data platform, please refer to the

   WADP AI-native intelligent data platform.
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https://www.amd.com/zh-cn.html
https://www.amd.com/en/products/processors/server/epyc/epyc-world-records.html
https://docs.amd.com/
https://www.amd.com/zh-cn/products/graphics/workstations.html
https://www.amd.com/zh-cn/products/accelerators/instinct.html#portfolio
https://www.amd.com/zh-cn/products/software/rocm.html
https://www.amd.com/zh-cn/products/software/enterprise-ai-suite.htm
https://www.expontech.com/pages
https://www.expontech.com/pages/product-display/wadp

