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Disclaimer
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AI Era and Key Bottlenecks
PART I.
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We are in the AI Era

Leads to Generative AI Boom
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ChatGPT��9MJ�KNWXY�Ѧ0NQQJW�&UUѧ�KTW�&.
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Challenge: Need More Compute?

90,000x HW compute growth in past 20 years
However, mem & interconnect bandwidth grow only by 30x
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https://github.com/amirgholami/ai_and_memory_wall/blob/main/imgs/pdfs/hw_scaling.pdf

Scaling of Peak Hardware FLOPS and Mem/Interconnect Bandwidth
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The Real Problem: Big AI needs AI Infrastructure

Scaling of Peak Hardware FLOPS and Interconnect Bandwidth Growing needs for Connectivity

Source: AI and Memory Wall

ѦAI applications are bottlenecked by Ѱ�
communication across/to AI accelerators, rather 

than compute.ѧ�
- Amir Gholami, International Computer Science Institute, UC Berkeley  

6

Data movement: across GPUs, storage, network

ѦDeepSeek's modular, distributed AI training will likely drive 
IJRFSI�KTW�JKKNHNJSY�SJY\TWPNSL�XTQZYNTSXѧ�

- Source : Forbes

GPU cluster

GPU serverGPU server GPU serverͻͻͻ ͻͻͻ

Intra-server network Intra-server Networkͻͻͻ

ͻͻͻ

ͻͻͻ

Inter-server network (through external switches)
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AI Infra Scalability Needed for (Pre)Training & Inference

Scaling of Peak Hardware FLOPS and Interconnect Bandwidth Training Continues to Need More GPUs

7

Inference beyond a single GPU (e.g., Disaggregated P/D)

ϩϥ
https://github.com/deepseek-ai/open-infra-index/blob/main/202502OpenSourceWee
k/day_6_one_more_thing_deepseekV3R1_inference_system_overview.md
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FPGA opportunities in AI
PART II.
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First, Can FPGA Beat GPU in AI Compute? 

Source: https://www.isfpga.org/past/fpga2017/slides/D1_S1_InvitedTalk.pdf
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First, Can FPGA Beat GPU in AI Compute? 

In 2017: Focused on AI Compute
(e.g., low precisions arithmetic, sparsity)

Source: https://www.isfpga.org/past/fpga2017/slides/D1_S1_InvitedTalk.pdf

x

2026: Built-in AI HW compute 
everywhere!

GPUs (TensorCores), CPUs (Intel AMX), 
FPGAs (AIE, AITB), AI ASICs

GPU has highest compute. Why?
Business vs technical: Can you pay for 

big silicon @ latest process tech?

AI software: FPGA is still lacking /

FPGA vs GPU
� Similar compute TOP/s & mems
� Harder to program (RTL), but   

HLS & overlay were picking up

Low-precision is already common 
in GPUs (FP8, FP4, ..)

Not much more opportunity for further 
lower precisions on FPGA

Sparsity support also common
(structured only, but decent enough)
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Traditional Data Center: 
CPU runs heavy data center I/O tasks

DPU-Centric Data Center:
DPU offloads & accelerates data center I/O tasks

NIC SSD SSD GPU NPU

NIC SSD SSD GPU NPU

CPU

Virt. Network Storage Resource Mgmt. Security

AI Apps Big Data Apps Cloud Apps

CPU

NIC SSD SSD GPU NPU

NIC SSD SSD GPU NPU

Network Accelerating Platform (DPU)

Virt. Network Storage Resource Mgmt. Security

NIC SSD SSD GPU NPU

NIC SSD SSD GPU NPU

DPUs boost data center performance and scalability

CPUs are located too far from data devices
CPUs are fully overloaded with data features

CPUs cannot accelerate data features

AI Apps Big Data Apps Cloud Apps
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+5,&ѣX�0J^�4UUTWYZSNY^��Data Processing Units (DPUs) for AI Infra
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AI Infra Needs: Flexible Data Processing @ Line Rate

Infra Protocols & Standards Evolve Infra use variety compositions of functions
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Related Work: Existing DPUs

At high-level, these DPUs contains 
CPUs + HW Accelerators 

https://hc32.hotchips.org/assets/program
/conference/day2/HotChips2020_Network
ing_Pensando_v3.pdf

https://www.servethehome.com/wp-content/uploads/2021/08/HC33-
NVIDIA-BlueField-3-DPU-System-Architecture.jpg

https://www.servethehome.com/wp-content/up
loads/2021/08/Intel-Architecture-Day-2021-IPU
-Mount-Evans-ASIC-Block-Diagram.jpg

In-DPU CPUs 

CPUs

Hardware 
Accelerators

AMD Pensando [HC32] Nvidia Bluefield-3 [HC33] Intel Mt. Evans [HC33]

đ
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Existing DPUs: Challenges

Challenge 2: HW Accelerators can be efficient, but 
difficult to cover myriad of evolving  AI infra functions

In-DPU CPUs 

Hardware 
Accelerators

Can we do better?

Challenge 1: In-DPU CPU cores are flexible & general, 
BUT slow!  (vs. host high-end server CPUs)
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How About FPGA-Based DPUs?

FPGA has rich I/Os, to move  data 
from many parts of system

FPGA

PCIe

CXL

ϣ

NIC

SSD

MEM

FPGA spatial fabric is great for
ŕŘĺèôŜŜĖĲČϙîÍťÍϙЊĺĲϙťēôϙıĺŽôЋϙ

Source: https://www.youtube.com/watch?v=v_4Ap1bjwgs

FPGA has integrated CPUs 
to allow full SW stack to run

https://www.intel.com/content/www/us/en/products/details/n
etwork-io/ipu/c5000x-pl-platform.html

E.g., Intel IPU 
(FPGA + Xeon)

Many commercial FPGA platforms 
available, for server systems 

Smart NIC Smart SSD
ϣ
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FPGAs are Already Proven @ Cloud Scale

Ex1: As SmartNIC at Microsoft Ex 2: as storage processor at 
Amazon

But, these are hyperscaler specific solution

And, they require large development effort
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FPGA-Based DPUs: Challenges

Need FPGA hardware expertise

FPGA tool

Verilog RTL Timing closure

ϣ

Demands interdisciplinary team of experts 
(FPGA, systems, architecture, software, etc) 

Need system expertise

Network protocols

PCIe

Hypervisors

drivers

Security ϣ
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Introducing MangoBoost
PART III.
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Company Profile

40+ Patents
10+ Years of R&D

95+ Engineers
64% PhDs

$65M+ Raised
10+ Global Investors

Committed to Supporting 
Customers Worldwide

Bellevue (HQ), San Jose, Austin, Toronto, Seoul
US C-Corp, Founded in 2022

Toronto
Canada

San Jose
USA

Austin
USA

Bellevue
USA

Seoul
Korea

CVPR, ICLR

OSDI, EuroSys, 
SoCC

SIGCOMM, 
OSDI
ASPLOS, FAST,
EuroSys

ASPLOS, OSDI, 
EuroSys, ATC
ISCA, MICRO, 
ASPLOS, 
FPGA, VLSI

Expertise Across AI Stack
Our engineers 
published at top 
conferences
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Leadership & Investors

Investment

Junki Park
Ѭ SNU Ph.D.
Ѭ Samsung Ventures
Ѭ Samsung Economic Research Inst.

Chanik Park 
Ѭ SNU Ph.D.
Ѭ Samsung Semiconductor 

Executive VP

James Hoe
Ѭ MIT Ph.D.
Ѭ CMU Professor
Ѭ IEEE Fellow

CFO & COO CCO FELLOW

Jangwoo Kim
Ѭ CMU Ph.D.
Ѭ SNU Professor
Ѭ Hall of Fame ISCA&MICRO

Eriko Nurvitadhi
Ѭ CMU Ph.D.
Ѭ Intel Principal Engineer

Dongup Kwon
Ѭ SNU Ph.D.
Ѭ Microsoft Ph.D. Fellow

CEO CPO CTO
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Research to Products: 4-year Company + 10-year Univ Research

Academic
10+ years of R&D

Papers
MICRO 2015 Ѭ ISCA 2018 Ѭ
HPCA 2019 Ѭ MICRO 2019 Ѭ
OSDI 2020 Ѭ MICRO 2020 Ѭ
ATC 2021

Patents:7

2022~2023
MangoBoost

Founded
Prototype Sales
End-to-End MB-DPU Demo

Papers
ISCA 2023

Patents: +18

MangoBoost
Official Product Release

NVMe/TCP Initiator and Target
RDMA
TCP Offload Engine

PoC with Major Customers

Patents: +11

2025~2026
MangoBoost

LLMBoost Release
Custom Card

400G Low Profile Card
400G Standard Profile Card 

DPU Server Solutions (GPU, Storage)

Patents: +3 (with more in pipeline)

21
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MangoBoost Approach
PART IV.
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MangoBoost offers FPGA-based Customizable DPUs

MANGOBOOST PATENTED TECHNOLOGIES, PROTECTED BY 40+ PATENTS

Extensive Full-HW 
Accelerated DPU IP Portfolio

AI

Ѭ Large-scale DNN Training
Ѭ Pre/Post-processing Accel.
Ѭ MPI Acceleration

Security

Ѭ Root of Trust
Ѭ Crypto Acceleration
Ѭ Network Security

MANGOBOOST PATENTED TECHNOLOGIES, PROTECTED BY 40+ PATENTS

Network

Ѭ P4 Support
Ѭ TCP Full Acceleration
Ѭ GPU Over RDMA (RoCEv2)

Disaggregation

Ѭ NVMe over Fabric
Ѭ NVMe/TCP
Ѭ GPU over Fabric

Virtualization

Ѭ SR-IOV, ATS/ATC
Ѭ VirtIO Acceleration
Ѭ vDPA Support

Storage

Ѭ Data Deduplication
Ѭ In-line Compression
Ѭ LVM/RAID

OPTIMAL AI INFRASTRUCTURE

DPU Production 
Agile Dev Flow

23

GPUBoost DPU 

StorageBoost DPU 
(client) 

StorageBoost DPU 
(target) 

AI Rack

LLMBoost SW

GPU Server

Controller
Server

Storage 
Server
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2FSLT'TTXY�)5:�5WTIZHYNTS�+QT\�)JYFNQJI�%�2.(74ѣ���5FUJW

24

End-to-end development framework to productize DPU solutions on FPGA

More detail available in the paper: https://ieeexplore.ieee.org/document/11236493
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Beyond DPUs: MangoBoost Offers System-Level Solutions

25

BenefitsMangoBoost Powered AI Infrastructure

Significantly Lower TCO

GPU Server

MB-DPUSwitch

MB-DPU

Remote Storage

MB-DPU

MB-DPU

MB-DPU

MB-DPUSwitch

Ethernet

Ethernet Ethernet

Inference Serving API Commodity 
GPUs

···

MB-DPU MB-DPU

MB-DPU

GPU Server

Remote Storage
MB-DPU

LLMBoost

BoostX

GPUBoost

Connectivity on Standard Ethernet

Containerized & ready to deploy
Supports many GPUs & open models
Scales easily across nodes

Software

Software-defined firmware
High-efficient connectivity
Based on standard protocolsGPUBoostTM BoostXtTM

Easy-to-Deploy Standard-Based Solutions 
@ Excellent Performance & Scalability

GPU Hardware

Diverse GPU Options from major vendors (AMD, Nvidia)
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Product 1: Mango BoostX SmartNIC

� FPGA Chip: AMD Versal (VP1202)

� 2M System Logic Cells

� Embedded ARM CPU: 2x ARM Cortex-A72

� Power: <75W

� Form factor: Half-height Half-length

� Network Port: 1x QSFP-DD

� PCIe: Gen5 x8x8 or Gen4 x16

Mango BoostX FPGA Card

� 2x200Gbps BaseNIC with NIC offloading features

� Provide an abstraction layer for I/O peripherals

� User-logic region intercepts data traffic between PCIe

, ARM cores, and Ethernet

� 70-80% available resource for user-logic 

� Validated with Ubuntu 24.04/22.04

Mango Shell

I/O 
PeripheralsUser-logic

Region

Mango Shell
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Product 2: Mango GPUBoost  - For AI Networking Across GPUs

� Mango GPUBoost  RDMA supports RoCEv2 with Ultra-Ethernet ready features tailored to AI
ඵ Programmable Congestion Control (PCC) / Packet Spraying for load balancing

� Mango GPUBoost  RDMA works with no dependencies on specific network switches
ඵ Support UEC-ready features at the endpoint

Mango GPUBoost
RDMA engine

Embedded processor (ARM)
PCC

Preset
DCQCN RTTCC

User-defined CC algorithm

TX data path

RX data path

Congestion Events: 
ECN/RTT/ACKs

Feedback

Ѱ

Mango GPUBoost  RDMA provides Programmable Congestion Control (PCC), 
enabling flexible and customizable CC tailored to diverse deployment environments.

Programmable Congestion Control

Leaf switch 0 Leaf switch 1 Leaf switch 2

Spine switch 0 Spine switch 1 Spine switch 2

N0 N1 N2 N3

Packet Spraying

N4 N5 N6 N7 N8 N9 N10 N11

Traffic 
bottleneck

RoCEv2 typically maps a single RDMA flow to a single path, which can lead to 
ѦMTY�XUTYXѧ�NS�YMJ�SJY\TWP�KFGWNH�
Mango GPUBoost  RDMA implements Packet Spraying, which distributes 
packets across multiple paths by dynamically varying the UDP source port.

Provide Scalable GPU connectivity, compatible with Various GPU and Network Switch Vendors
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Product 3: Mango BoostX  - NVMe-oF Target ў For Network Storage

� Mango BoostX  enables cost-effective headless JBOF (use card CPU, no host CPU) storage enclosures 

� Mango BoostX  provides 200Gbps performance in a low-power (<75W), and small form-factor (HHHL) 
ඵ Fully accelerate NVMe-oF Datapath in the specialized HW DPU

� Mango BoostX  is compatible with the standard protocols (i.e., RoCEv2, NVMe-OF)

Client (Host)

CPU

GPU

NIC

Memory

NIC CPU
PCIe Swi

tch

Storage Enclosure (JBOF)

SSD SSD SSD SSDSSDNIC

Example Storage System

Mango BoostX  
NVMe-oF Target

Standard NVMe-oF 
Protocol 

Storage Controller

Distributed Storage SWs
(e.g., DAOS, Ceph)

Provide high-performance and cost-effective Headless NVMe-oF Target solution
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AI Software Stack

Application APIs
(Python, REST, OpenAI, WebSocket, etc.)

AI Microservices

Deployment
(Inference Serving)

Data Analytics
(RAG, etc.)

Fine-tuning
(LoRA, etc.) Training

Infrastructure Management
(Kubernetes, admin UI, monitoring, etc.)

Multi-Node Scaling & Optimized Kernels
(collective communication, auto-scaling, etc.)

Product 4: Mango LLMBoostTM AI Enterprise SW

Automatically optimizes configuratio
n, scaling, scheduling, and paralleliza

tion

Auto Tuning

Easy-to-use, performant, scalable AI SW stack for GPU systems 
Æ Enhanced with DPU co-designed features (telemetry, custom congestion ctrl, etc)
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MangoBoost Journey to Bring FPGAs into AI Infra

PART V.
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Various FPGA Card Options Available for MangoBoost DPUs
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MangoBoost FPGA DPUs Showcased with Partners 

Samsung PBSSD for Storage Connectivity SuperMicro GPU Server for GPU Connectivity
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MangoBoost DPU-Accelerated Server Solutions

GPU Servers Storage Server

High-end Server
� CPU: AMD EPYC 9004/9005
� GPU: 8x AMD MI355X GPUs
� DPU/SmartNIC: upto 8x BoostX
� Form factor: Rack-mounted, 8U

Mid-range Server
� CPU: AMD EPYC 9004/9005
� GPU: upto 8x AMD AI Pro R9700S, 4x Nvidia RTX Pro 6000
� DPU/SmartNIC: upto 2x BoostX
� Form factor: Rack-mounted, 2U

Mid-range Workstation
� CPU: AMD Ryzen Threadripper
� GPU: upto 4x AMD AI Pro R9700, 2x Nvidia RTX 5090
� DPU/SmartNIC: upto 2x BoostX
� Size: Workstation

Controller Node
� CPU: AMD EPYC  9000 series processor
� SSD: upto 26x PCIe Gen5 NVMe (U.2) 
� DPU/SmartNIC: upto 3x BoostX 
� Form factor: Rack-mounted, 2U

Enclosure Node (JBOF)
� CPU: None
� SSD: upto 26x PCIe Gen5 NVMe (U.2) DPU/SmartN

IC: upto 2x BoostX 
� Form factor: Rack-mounted, 2U

MangoBoost GPU/Storage Servers 
will be available soon !
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Results on Industry-Standard AI Benchmarks: MLPerf

PART VI.
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Inference @ MLPerf Inference v5.1

&2)ѣX�4KKNHNFQ�9JHM�'QTL�5TXYFirst Heterogeneous Multi-Node Results
[6 nodes, MI300X + MI325X]

94% Multi-node Performance Scaling

35% performance vs. next-best result

3.9X cost-efficiency vs. vLLM

Meena Arunachalam
Fellow, AI Performance Design 
Engineering, AMD

"We are thrilled with our MLPerf Inference 5.1 co-submi
ssion with MangoBoost. Together, we set a new p
erformance record for Llama2-70B using AM
D Instinct MI355X GPUs, scaling to 4-node and 8
-node configurations. MangoBoost also delivered th
e first heterogeneous multi-node submission 
showcasing the combined power of AMD Inst
inct MI300X and MI325X GPUs��Ѱ��<NYM�SNSJ�MNLM
-performance MLPerf inference submissions, Mango
'TTXYѣX LLMBoost GenAI, powered by AMD R
OCm , provides seamless scalability and eas
y deployment for enterprise AI workloads�ѧ

First Multi-Node Results with Latest AMD GPU
[8 nodes MI355X]

1st third-party submission on AMD MI355X

Highest performance in the open division
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Highlights

36

Training @ MLPerf Training v5.0 on Multi-Node AMD MI300X

First-ever MLPerf multi-node training on AMD Instinct MI300X GPUs
Fastest fine-tuning of LLaMa2-70B-LoRA on AMD hardware
Seamless orchestration across 32 GPUs

David Kanter
Founder, Head of MLPer
f, MLCommons

"I'm excited to see MangoBo
ost's first MLPerf Training re
XZQYX�Ѱ Their results unders
core that a well-optimized s
oftware stack is critical to fu
lly harness the capabilities o
f modern AI accelerators."

Meena Arunachalam
Fellow, AI Performance D
esign Engineering, AMD

"We congratulate MangoBoos
t on their MLPerf 5.0 training r
esults on AMD GPUs and are 
excited to continue our collab
oration with them to unleash 
the full power of AMD GPUs.ѧ

LLMBoost with MI300X delivers competitive multi-node perform
ance, powered by our co-designed software and hardware stack.

Related Articles
EǀŝĚŝĂ͛Ɛ��ůĂĐŬǁĞůů��ŽŶƋƵĞƌƐ�>ĂƌŐĞƐƚ�>>D�dƌĂŝŶŝŶŐ��ĞŶĐŚŵĂƌŬ͙

3[NINFѣX�'QFHP\JQQ�(TSVZJWX�1FWLJXY�112�9WFNSNSL�BenchmarkѰ
DĂŬŝŶŐ��/�ǁŽƌŬ�ŝƐ�ŝŶĐƌĞĂƐŝŶŐůǇ�Ă�ŵĂƚƚĞƌ�ŽĨ�ƚŚĞ�ŶĞƚǁŽƌŬ͕�ůĂƚĞƐƚ�͙

Making AI work is increasingly a matter of the network, latest Ѱ
D>WĞƌĨ�^ŚŽǁƐ��D���ĂƚĐŚŝŶŐ�hƉ�ǁŝƚŚ�EǀŝĚŝĂ͛Ɛ�KůĚĞƌ�,ϮϬϬ�'Wh͙

215JWK�8MT\X�&2)�(FYHMNSL�:U�\NYM�3[NINFѣX�4QIJW�-����,5:Ѱ

https://spectrum.ieee.org/nvidia-blackwell-mlperf-training-5
https://spectrum.ieee.org/nvidia-blackwell-mlperf-training-5
https://spectrum.ieee.org/nvidia-blackwell-mlperf-training-5
https://spectrum.ieee.org/nvidia-blackwell-mlperf-training-5
https://www.zdnet.com/article/making-ai-work-is-increasingly-a-matter-of-the-network-latest-benchmark-test-shows/
https://www.zdnet.com/article/making-ai-work-is-increasingly-a-matter-of-the-network-latest-benchmark-test-shows/
https://www.zdnet.com/article/making-ai-work-is-increasingly-a-matter-of-the-network-latest-benchmark-test-shows/
https://www.zdnet.com/article/making-ai-work-is-increasingly-a-matter-of-the-network-latest-benchmark-test-shows/
https://www.zdnet.com/article/making-ai-work-is-increasingly-a-matter-of-the-network-latest-benchmark-test-shows/
https://www.forbes.com/sites/karlfreund/2025/06/04/latest-mlperf-shows-how-amd-compares-with-nvidia-sort-of/
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Key Highlights

Storage @ MLPerf Storage (v1.0 & v2.0)

MLPerf Storage: 
Industry Standard Storage Benchmark for AI

MLPerf Storage v1.0 (2024): 
>100 performance results 

from 13 submitting organizations

MLPerf Storage v2.0 (2025): 
>200 performance results 

from 26 submitting organizations

World 1st DPU-accelerated system Results for MLPerf Storage  

Best-performing Ethernet-based systems in MLPerf Storage
� [v1.0] 1.2x-4.7x Speedup vs ALL other single-host submitter
� [v1.0] 1.4x-7.8x Speedup vs ALL other multi-host submitter
� [v2.0] 1.5x Speedup over MangoBoost v1.0 results
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Demo for MangoBoost AI Solutions 

Experience MangoBoost AI
www.mangoboost.io/ai-virtual-demo Competitor 

Comparison Metrics
Start your trial request instantly

Capex & Opex
Saving Breakdown

Our engineer will configure your 
workload environment

Optimal 
Deployment Sizing
24-hour access to your 

AI server testbed
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Closing Remarks

PART VII.
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Lessons from Commercializing FPGA Research into Products

+5,&ѣX�KQJ]NGNQNY^�NSIJJI�JSFGQJ�KFXY�YNRJ-to-solution (vs. ASIC)
� multiple FPGA-based solutions (network, storage) ready within first year
� on multiple FPGA cards, speeds, form-factors quickly enabled via partnerships

For ease-of-ZXJ��RF^�SJJI�YT�ѧMNIJѧ�YMJ�+5,&�KWTR�YMJ�JSI�ZXJWX
� comply with standards (e.g., NVMEoF, RoCEv2) with known SW already
� general end users do not need to be exposed to FPGAs

From research prototype to products need a lot of effort
� ŽôŘĖċĖèÍťĖĺĲϠϙèĺıŕīĖÍĲèôϠϙıÍĖĲťôĲÍĲèôϠϙŜŪŕŕĺŘťϠϣ
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.YѣX�J]HNYNSL�YNRJ�KTW�+5,&�WJXJFWHM�@ AI Infra! 

Many research topics, some examples below

FPGA role for emerging new AI system approaches
� e.g., multi-node disaggregated P/D, KV-cache storage systems, etc

How to leverage FPGA as DPU in end-to-end AI systems
� e.g., SW/HW co-design with DPUs, DPU-enhanced servers

DPU extensions / enhancements 
� e.g., new functions, protocols, near/in-network compute, etc
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