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When we published our first AMD software article, we gave AMD a 0% chance of closing

the gap with Nvidia in Al accelerators. Software was broken, progress was unexciting, and
we were the top bug submittor for many months with dozens of AMD engineers triaging
our bug reports.

Six months later, in our AMD 2.0 article, we took the non-consensus position of upgrading
from 0% chance to a much more meaningful chance at success. We published this opinion

when sentiment towards AMD was sitting at rock bottom, and when most of the market
thought we were were being far too optimistic towards AMD.

That view was based on our observations that AMD has the leadership that can create

change rather than suffer from committee style leadership. Lisa quickly hopped on a calls

with us and has since then implemented many of our suggestions. We saw an AMD that

had finally recognized the importance of software and had a sense of urgency, moving in
the right direction even if the destination was still far off. Since then, the signal has only
gotten stronger.

Based on our experience on AMD software stack this year, we update our view
again from non-zero percentage chance to now a great chance of success as long
as AMD solves the 2 major risks we outline below. Note that just because AMD gains
market share, that doesn’t mean NVIDIA will do poorly. The pie is getting massive,
and NVIDIA will continue to massively grow revenue. AMD poses potential
competition on the software front to NVIDIA and Jensen will need to cut
bureaucracy & layers of different required internal stakeholder approvals, for even
the simplest of tasks, at NVIDIA to move faster and defend their lead.

Anthropic has publicly announced that they will deploy 2GW of AMD’s chips, Lisa Su and
team have leaned into an agentic oriented engineering culture. As Anthropic Head of
Compute Tom Brown said, he just used Claude over the weekend with “/goal” to
bring-up internal Claude inference stack on AMD hardware being a case in point. We
believe that since AMD’s compiler & most of their kernels are open sourced, they are
better positioned for the agentic age besides 1 major risk which we will talk about
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later. 3 months ago, our Accelerator model noted that Anthropic will be an AMD customer.

We also noted it on our socials a week ago too.

In 2023, Microsoft dropped AMD as a customer after MI300X due to unreliable Samsung
2023 HBM memory & poor software quality and skipped both MI325X and MI355X. Now
Microsoft has announced that it will deploy MI455X Helios, we believe that this will be

mainly for OpenAl has the end customer for Azure’s MI455X racks. In a strategy
somewhat similar to NVIDIA Groqg, AMD is announcing with Cerebras to do PD disagg for
ultra-fast interactivity inferencing.

There 2 major risks for AMD that it needs to overcome is

1. Supply chain checks & engineering first principles understanding shows that AMD’s
first Al rack scale system, Helios, is going currently going through slow rack
production ramp due to the lack of a cableless design compared to Rubin Oberon
rack. Furthermore, since AMD has a weak SerDes design, up to 85% of its backplane
needs to be retimed, requiring over over 550 Broadcom ethernet retimers per rack.
Furthermore, it is running into backplane reliability challenges during rack production
ramp hell.

2. The chief complaint from most AMD engineers internally is that there is a
persistent lack of stable GPU clusters for internal software development teams
& lack of stable GPU clusters for automated testing Cl, which is preventing lots of
progress especially as it is hurting AMD from realizing a lot of the potential
upsides of Al coding Agents too as each Al Agent requires GPUs too and requires
testing tool use loop too. We will explain below on our recommendation section.

If AMD can overcome these challenges, we strongly believe that AMD will be well
positioned to do well and take market share especially considering AMD is giving Meta
& OpenAl close to an 105% equity rebate discount via their finance engineering &
stock options when AMD stock reaches the final trench of $600 and OpenAl/Meta buys
enough compute. Helios performance per TCO is so great that AMD that cost per
million tokens is practically negative cost. AMD is practically giving away an Helios and
5% extra on top of that to SF based nonprofit OpenAl.

In the first part of our article, we do a deep dive into the Helios architecture and MI455X
(gfx1250) instruction set which is an clone of Hopper SM90’s ISA. Then we will go into
details of the software stack. And then for part 3, we will break down the economies of
OpenAl/Anthropic/Meta’s equity based rebate discounts & how that effects TCO.

We are a daily user of ROCm software on MI300X, MI325X, MI355X & also the #1 bug
report consistently every quarter, there is a couple 10x engineers we want to shoutout
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work 997 improve AMD software & quickly triaging our bugs reports including Hongxia,
Chun Fang, HaiShaw, Thomas Wang, Andy Luo, Seungrok, Bill He, Teresa Shan, Parth,
Duyi Wang, Gilbert, and many more. Most of AMD best 10x engineers are in Shanghai.
AMD’s MoRiI collective & UMBP KVCache offloading team, AMD’s disaggregated
application forward deployed engineering team, and other AMD teams that understand
how to do first principles-based inference engineering are all mostly based in Shanghai. A
lot of the ROCm software stack’s most important pieces are built in China.

Recommendations to Lisa Su, Mark
Papermaster, Sharon Zhou, Anush
Elangovan & Vamsi Boppana

There has been good progress over the past year on automated testing to improve
software quality, but the pace of progress has not as aggressive as needed and there
continues to lack of sense of urgency on providing enough GPU clusters for automated
testing CI & for internal software development teams. It is always too little too late. Every
time we have meeting with y’all (Vamsi, Anush) every couple of months & occasionally
meet with Lisa, Cl get better for specific examples we point out and things are heading in
correct direction, but overall strategy need to be aggressively ramped up. For example,
Kubernetes Inferencing Pollara NIC CI still sits at 0% parity with NVIDIA's ConnectX
Nightly CI. Kubernetes is the layer that most inference deployments across the world use.
It isn’t due to AMD engineering not wanting to add it, rather they are blocked by lack of
investment in internal ClI capacity. The planned ETA of advancing Al 2026 reaching parity
on this was missed due to cluster issues.

Furthermore, On the vLLM side, vLLM gating automated test progress has massively
regressed due to AMD cluster infra stability issues this week. AMD’s hardcore engineers
were making good progress on VLLM gating over the past couple of weeks to reach the
ETA of reach 90% parity with CUDA on gating by Advancing Al 2026, until AMD leadership
started pulling clusters away from AMD’s internal vLLM team to deploy elsewhere due to
AMD’s internal capacity overrelying on backstopped temporary clusters.

Gating/blocking tests mean the tests are of the highest quality, since PRs cannot merge
unless the test is passing. This prevents bugs from being merged. While AMD leadership
may distract non-technical folks by showing their non-gating pass rate, gating parity &
gating pass rate are what truly matter.

We hope that AMD leadership can re-prioritize giving their internal vLLM team stable
clusters & update their philosophy on capacity planning to prevent issues like this in the



future, so that AMD’s internal hardcore vLLM engineers can do the work of reaching 90%-+
parity with CUDA vLLM on gating and have the tools needed to operate at the same
velocity as the AMD internal SGLang team.

This is the chief complain from most AMD engineers is that leadership needs to update
their viewpoint on providing stable CI clusters that don’t just randomly need to be migrated
and shifted from 1 CSP to another CSP.

Furthermore, there is a constant lack of GPUs internally for development. For single node
aggregated inferencing, there is enough GPUs to go around internally. But in the age of
Distributed Multi-node Inferencing optimizations (wideEP & disaggregated PD), there is
nowhere near enough GPUs. Even with the additional 2000 MI355X coming online this
month and the 6000 MI325X/MI355X coming online later this year, it will not be enough
and still more than an order of magnitude less than the stable long term clusters NVIDIA
has for internal development. This lack of GPU nodes is even getting worse due to the rise
of agentic coding. Previously, each human engineer required a couple of nodes to do DI
inference software development. But now with agentic coding, each agent requires GPUs
to test their code against and each human can have dozens of agents running at the same
time and each agent can only dozens of sub agents running at the same time too. Thus,
without Distributed Inferencing_simulation tools like DynoSim, there will be even greater

shortage of internal GPU capacity internally.

Furthermore, unlike Rubin (SM107)_which is an very similar ISA to Blackwell (SM100),
MI455 (gfx1250) is an complete different ISA from MI355 (gfx950) and has completely
different codepaths and kernels which will require testing on both gfx950 & gfx1250. This

is another thing that will continue to stress capacity. The big audacious goal for MI455X
open-source VLLM, SGLang nightly automated CI was to have it by Advancing Al, but that
was missed. We hear that the new timeline has been delayed till October 2026 but they
are trying to leftshift it to August/September timeline.

We view this slow ramp of internal software development GPU clusters & automated
testing CI clusters is one of the major risks slowing them improvement of software quality
& performance and hope AMD leadership revisits their capacity planning strategy going
forward.

Part 1: AMD MI455 Silicon & Helios
Rack
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Source: AMD

AMD has done it again on silicon engineering. The MI455X is the most advanced chip that
comes out of a fab on the silicon front. AMD is the first company to ship 2nm datacenter
silicon with both the MI455’s compute tiles as well as the Venice CPU being early adopters
of N2. All of the competing accelerator platforms are on N3.

AMD continues to lead on package integration as well. The MI455 package is the largest
CoWoS-L module shipping at 5.5x reticle size. AMD is still the only company adopting
TSMC'’s SolC-X hybrid bonding, which allows AMD to scale silicon footprint in the z
dimension as well as the x and y dimensions. All this comes together to bring the MI455 to
a total of 3,470mm?2 of logic silicon in the package, by far the most amount of silicon that is
being shipped in a single package.

The package layout borrows heavily from the MI355X. 8 N2 ‘XCDs’ are hybrid bonded
atop of 2 reticle-sized base dies which contain SRAM, HBM controllers, as well as the
compute fabric that allows for the XCDs to communicate with each other.

One of the major areas where the MI455X departs from the MI300 family is the addition of
2 separate I/O dies that house all the PHY's for off-package communications. While the
floorplan representation below shows one 10D for the UALOE scale up fabric, and the
other 10D for the link to the host CPU and NICs for the scale out fabric, the 1/0 dies are in
fact identical. This is a result of the clever implementation of flexible 1/0O, with each 1/O die
supporting 72 lanes that are compatible with different protocols at different line speeds
including: 212G UALOE, 64G Infinity Fabric, PCle Gen 6, 128G UALink, xGMI4. With
many of these protocols contributed to the open UALink consortium in one form or
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another, the 1/O is designed from the ground up to integrate well with UALInk based
interconnect solutions.

AMD INSTINCT™ Mi455X GPU

Enhanced Modular Chiplet Architecture
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Source: AMD

This silicon spam is what allows AMD to deliver industry-leading peak theoretical dense
FLOPs with the MI455X delivering 20PF of FP8 vs Rubin at 17.5 FP8. However, absolute
numbers aside, these performance advantages are relatively mild compared to Rubin
given how much more silicon content there is. This is down to AMD’s deficit to Nvidia in
GPU microarchitecture design, which we will discuss below. Currently, MI455X is lacking
3 bit LUT tensor cores that Rubin SM107 has. 3 bit LUT tensor cores has potential
advantages for reducing relative HBM bandwidth needs. If anything, AMD is forced to

be aggressive on silicon to compensate for this deficiency, not to mention its relative
weaknesses in software and system design, though it's software is getting better.
Alternatively, AMD’s product marketing_ team needs to find a few more tricks to juice

marketed performance numbers.
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AMD Instinct MI455X vs Nvidia VR200
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The large package size also allows AMD to fit 12 stacks of HBM4 for a total of 432GB per
package. This is again industry leading compared to Nvidia and Google shipping only 8
stacks which is 288GB per package. Each base die is now closer to reticle sized with the
HBM-facing edge measuring 32mm to squeeze in 3 cubes per edge, compared to the
MI300X AID which was 29mm per edge which isn’t enough to fit 3 cubes.

Along with Rubin, AMD is the only company shipping HBM4 this year. Having 12 stacks
also allows the MI455 to be the winner on memory bandwidth at 23.3 TB/s per chip,
implying HBM4 pin speeds of 7.6Gamdbps. This is a slight upgrade from the 19.6TB/s
advertised at last year’s Advancing Al. Despite having a 50% wider bus than Rubin, the
total bandwidth is barely above Rubin at 22TB/s.

This is because Nvidia aggressively raised its targeted HBM4 pin speeds last year, well
above the original JEDEC HBM4 specification. This change was precisely driven by the
need to make up for the memory bandwidth deficit to AMD MI455X. At Nvidia’s marketed
22TB/s for Rubin, this is a pin speed of 10.7Gbps: 40% faster than MI455’s HBM4 which
means NVIDIA will be forced to use an much higher quality bin than AMD.

As we have mentioned before and covered extensively in our newsletter and Accelerator

Model, this change was challenging for memory suppliers to keep up with. Memory
suppliers had to rework their HBM4 to deliver the spec Nvidia was targeting. This also
pushed out upstream output for Rubin but as of today these issues have been finally
resolved. This move proved to be a worthwhile gambit for Nvidia as they could close one
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of the big shortfalls of Rubin and despite the delays, Vera Rubin will still be the first deliver
tokens at scale compared to MI455 Helios. More on that later.

Active LSI

Hidden beneath the surface, we believe that the MI455 is also the known first chip to ship
with active Local Silicon Interconnects (“LSI”), which are the bridges that connect the
various chiplets within the CoWoS-L assembly. In the brief history of CowWoS-L, the bridges
have been passive, containing only wiring as well as capacitors. Active LSIs come with
actual circuitry. During TSMC'’s aLSI presentation at ISSCC 2026, TSMC demonstrated
active bridges with a low-power repeater circuit that regenerates signals mid-channel. The

benefit is that because the bridge now shares the burden of maintaining signal integrity,
the PHYs on the top dies can shrink meaningfully, at a nearly negligible energy cost,
reclaiming leading-edge silicon and shoreline for compute and memory. The give away
that this is being shipped in the MI455 is the “test vehicle” TSMC showed is the MI455
interposer: with two base dies, 12 HBM4 stacks, and two 10 dies.

Die Micrograph and Power Breakdown

0.36pJ/bit
@ 32Gbls

TD TX CK w/ PLLN TD RX Dada
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Source: TSMC Active LSI Die Shot and Power Breakdown, ISSCC 2026
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AMD Roadmap
2023 2024 2026 2027
Chip and Package Level
MiI Series MI300 MI400 MI500

Accelerator MIZ00X MI325X MI350X MI355X MI455X MISO0X

GPUTDP (W) 750 1000 1000 1,400 ~2,500 4,000+
Foundry Node (XCD/AID) N5/N6 NG&/NG N3/N6 N3/NG N2/N3P N2P/N2P
8x XCD
8x XCD 8x XCD 8x XCD 8x XCD -

ic Di i i 2x AID
LoziobieComigurtion 4x AID 4xAID 2x AID 2x AID e

FP4 PFLOPs - Dense (per Package) 5 - 9.2 10.1 40.3
FP8 PFLOPs - Dense (per Package) 2.8 4.6 5.0 201
FP16 PFLOPs - Dense (per Package) B 1.3 2.3 2.5 10.1
Memory (per Package) 256GB HEM3E 288GB HEM3E 288GB HBM3E 432GB HBM4 768GE HBM4E
HBM Stacks 8 8 8 8 12 16

Memory Bandwidth 5.3TB/s 6.1TB/s B8.0TB/s 8.0TB/s 3.3TB/s 53.0TB/s

2
Packaging CoWoS-S CoWoS-S CoWoS-S CoWoS-S CoWoS-L CoWoS-L

SerDes speed {Gb/s uni-di) 326G 326 386G 38G 200G

System Level and Form Factor
System MIZ00X MI325X MI350X MI355X MI455% MIS00X

Form Factor UEBS UEB2 UBBS UBES8 Helios UAL256
#of Logical GPUs 8 8 8 8 72 =
CPU Genoa Genoa Turin Turin Venice Verano
#of CPU Sockets 2 2 2 2 18 ?

Copper

Scale up links UBB (PCB) UBEB (PCB) UBB (PCB) UEB (PCB) 5 2
Backplane

CPCorCPO

Aggregate FP4 PFLOPs (Dense) - - 73.8 80.5 2,901.6
Aggregate FP8 PFLOPs (Dense) 20.9 20.9 36.9 40.3 1,447.2
Aggregate FP16 PFLOPs (Dense) 10.5 10.5 18.5 20.1 723.6
Aggregate Memory capacity 1.5TB 2.0TB 2.3TB 2.3TB 31.1TB
Aggregate Memory bandwidth 42.4TB/s 48.8TB/s 64.0TB/s 64.0TB/s 1,677.6TB/s

Source: SemiAnalysis

Meta Recsys Infra Strategy Odd Choice
Hurting AMD’s chances of success At Meta

In short, a lot of what AMD brings to the table is how much logic and memory they’ve been
able to integrate in one chip. Oddly, Meta, one of AMD’s biggest GPU customers decided

to not take advantage of AMD'’s innovation here. Most of Meta’s orders for the MI455 is a

customized variant that is a cut-down version of the full M1455X: the compute silicon is
halved from 8 dies to 4, and the HBM drops from 12 stacks to 6 per package. The HBM4
itself is also a step down, with 8-Hi stacks in place of the standard SKU's 12-Hi. Halving
the compute and memory silicon raises the CPU-to-GPU compute ratio, mirroring Nvidia's
Meta-specific "Ariel" variant of the GB200 NVL72. This chip configuration is intended for
Recsys workloads and was something that Recsys infrastructure teams decided. However,
the decision was made before TBD Lab was formed or could have its say. Given the
significant compute and HBM deficiency for the scale up domain versus Rubin, TBD has
no interest in this system, nor is it attractive for external customers.

As we specifically stated on our last piece on Meta infra strategy,_this decision on doing_an

half size custom MI455,_is going_to nuke AMD’s volume at Meta because TBD will vastly
prefer Rubin if the half MI455 design is chosen. AMD needs to step in,_put on their big boy
pants, and work directly with teams at TBD to make sure they get the normal MI1455
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instead of the gimped Meta custom version which is terrible for LLM training & inferencing.
The normal MI455 will be competitive with Nvidia’'s Vera Rubin.

We do think there is hope though as after our article, Mark Zuckerberg has already began

rapidly exploring changes to their infrastructure strategy org culture.

MI455X (Standard Version)
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MI455X (Meta Version)
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On the network side, MI455X marks the first AMD GPU deployment with switched scale up

and in a rack-scale scale up domain. This a huge upgrade over the 8-GPU point-to-point
mesh used from MI300X through MI355X.

AMD’s Helios rack connects 72 MI455X GPUs through 12 102.4T Tomahawk6 switches in
a single tier all-to-all network. Each GPU has 72 lanes of 200G UALOE for the scale up
fabric, resulting in total scale up bandwidth of 1.8 TB/s uni-di per GPU. Each switch uses
432 of its 512 200G lanes, with the over-provisioning a result of AMD using merchant TH6
switches from Broadcom, rather than a proprietary co-designed switch like Nvidia. Scale-
out moves in parallel from 400G Pollara to 800G Vulcano, with two NICs delivering 1.6
Thit/s per GPU with the option of adding a third NIC for each GPU. MI500 is expected to
extend the scale-up domain to 256 GPUs across three racks, where copper will likely give

way to co-packaged copper or co-packaged optics.
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Helios Rack Explainer Revisit
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It has been a year since AMD’s Helios architecture was announced at Advancing Al 2025,

and a lot has happened since then. Let’s revisit the Helios architecture and review some of

the changes and nuance that happened over the last year.

Rack Elevation Diagram
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MI450X UALOE72 Helio Rack - SemiAnalysis Estimates
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Source: SemiAnalysis

The Helios rack features 18 compute trays and 6 scale up switch trays, sitting in the
middle of the compute trays. Each compute tray will house 4 MI455X GPUs and 1 Venice
CPU, adding up to 72 GPUs and 18 CPUs in aggregate. Each scale up switch tray will
house 2 102.4T Tomahawk 6 switch from Broadcom adding up to 12 switch ASICs in
aggregate. For Meta’s version of M1455x, there will be six 51.2T Minipack Ethernet switch
within the rack, and the power supply shelf will be in a separate IT rack.

Compute Tray Layout
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The compute tray design has not largely changed since Advancing Al 2025. Each MI455X
GPU sits in an EAM module connecting to the scale up links via backplane connectors and
the Venice CPU and Vulcano NIC via flyover cables. Notable, the LPDDR5x directly
attached on the EAM is not to be seen, we will explain this below. The Venice CPU sits in
its own module board with 16 slots of RDIMM and 5 NVMe SSD slots attached. The
design is modular however the use of flyover cables to connect between modules could
lead to challenges in production.

Partial Codesign

AMD has presented a wide portfolio of products for their rack scale solutions, including
MI455x GPU, Venice CPU, Pensando Vulcano 800G NIC, and Pensando Salina DPU.
However, the scale up switch, which enables the true rack scale scale up performance is
missing. Unlike Nvidia, AMD has to rely on a partner for an off the shelf merchant scale up
switch. This enables a wider ecosystem of scale up switch available to their customers, at
least in theory. However, this also puts their roadmap at risk of execution of switch
partners. Because Broadcom is the only merchant provider shipping a 100T switch with
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200G SerDes, Broadcom is AMD’s only choice for the switch. This also complicates
logistics and responsibility between vendors, which requires back and forth communication
and problem solving together. Due to the lack of a scale up switch product, AMD cannot
reach extreme codesign for the complete rack solution.

AMDO\

ROCm

CPU Orchestration GPU Compute High Speed Networking Open Software Stack

Improved utilization « Enhanced scaling » Secure infrastructure + Enhanced Serviceability + Open ecosystem

AMDZ1

together we advance_

Source: AMD

Memory Despec

One notable omission is there is no longer any direct attached LPDDR running off of each
accelerator. Previous roadmaps had up to 1TB of LPDDR as second tier memory for each
MI455X attached on the EAM module, however this has now disappeared. We believe this

is another consequence of tight memory supply.

Backplane retimed

Another feature of Helios is the addition of Ethernet re-timers on the scale up switch. This
is unlike Nvidia’'s Oberon backplane which is completely passive. AMD’s 200G SerDes
struggles from the loss on the copper path between MI455X and the scale up Tomahawk
6. It could be a result of their flexible I/O ambition or simply inferior SerDes quality leading
to inadequate signal performance in the backplane. For Meta’s MI455X deployment, ~85%
of the scale up links will be retimed. The ethernet retimer will be provided by Broadcom
and will be placed in the scale up switch tray. This is not an ideal set up, as the retimers
will add extra cost and power budget to the entire system. Also, it complicates server
assembly as it will be a very tedious task tuning all the retimes when bringing up a rack.

Manufacturability and Efficiency Challenge
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The MI455X Helios design was AMD’s response to Nvidia’'s GB200/GB300 Oberon
architecture. AMD referenced a lot of Nvidia’s architecture for Helios. While the design
enables high density single rack scale up, AMD has also borrowed the design that made
Nvidia suffered, namely the flyover cables. We have discussed the manufacture

challenges regarding_the flyover cables in our Vera Rubin architecture deep dive article.
The difficulties with flyover cables of GB200/GB300 made Nvidia pivot toward the
cableless design for Vera Rubin NVL72. By the time this was announced, it was too late

for AMD to implement this design philosophy for MI455x Helios.

In the compute tray, the Genesis cable from Molex handles the 128G UALink between the
MI455X and Pensando Vulcano NIC. There will be up to 12 Genesis cables per compute
tray cramming into the 1U space alongside liquid cooling tubes and power cables. On the
scale up switch side, flyover cables are between the backplane connector and the TH6
switch. 1,728 cables will be routed from the backplane connectors to the 16 ports (32 ports
per tray) around each TH6 ASIC. All the cables become potential points of failure during
assembly and will make manufacturing inefficient.

Compute Tray Topology

Each of the 18 compute tray in the Helios rack holds four MI455X EAMSs, each of which
support 36 UALOE links, which in turn are built up using two lanes of 200G Ethernet. 72
lanes of 200G ethernet sums up to 14.4Tbit/s uni-di of total scale-up bandwidth per GPU.
The MI455X features two N3P based 1/O blocks on the North and South of the package —
one I/O block hosts these UALOE links for the scale-up network, while the other
implements Infinity Fabric for connecting to CPUs as well as UALInk128/PCle Gen7 for
connecting to NICs.

THE BUILDING BLOCKS.OF AMD HELIOS™

Compute Tray — Combining compute, host, memory and networking
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Scale Up Topology

AMD Roadmap
2023 2024 2026 2027
Scale-Up Networking
Accelerator MI300X MI325X MI350X MI355X MI455X MIS00X
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Lane Speed (Gb/s uni-di) 32 32 38 38 200
86,400 active
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216 active
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Switch Aggregate BW (Gb/s uni-di) N/A N/A N/A N/A

Switch Ports N/A N/A N/A N/A

Switch Lanes per Port N/A N/A N/A N/A
Switch Speed per Lane (Gb/s uni-di) N/A N/A N/A N/A 200
Scale-Out Networking
NICs per Logical GPU Pollara 400G Pollara 400G Pollara 400G Pollara 400G  Pensado 800G
Transceiver 400G DR4/DR8 400G DR4/DR8 400G DR4/DR8 400G DR4/DR8 800G DR4
Laser EML, SiPho EML, SiPho EML, SiPho EML, SiPho EML, SiPho

"Uni-di” refers lo uni-directional bandwidth, "Bi-di" refers fo bi-direclional bandwidth

Source: SemiAnalysis, AMD

On the other end of these UALOE links are 12 Broadcom Tomahawk 6 Ethernet switches
across 6 switch trays with two switch ASICs per tray. UALInk over Ethernet (UALOE) is the
equivalent layer of the stack of NVIDIA's NVLink. Each Tomahawk Ultra 2 switch ASIC is
built to support 102.4Tbit/s uni-di of aggregate bandwidth across 512 lanes of 200Gbit/s
uni-di each. However, only 432 of these 200G lanes are actively used, for a total of
86.4Thit/s uni-di of bandwidth going from each switch ASIC to the 72 GPUs in the rack. A
switch aggregate bandwidth that divides evenly among 72 GPUs would be ideal —
115.2Thit/s for instance, but AMD is using the only switch that is available today. UALink
switches with 115.2T and 57.6T aggregate bandwidth are on the horizon, but not close
enough for them to anchor this architecture. In contrast, Nvidia designed the 28.8T
NVSwitch to match the needs of a 72 GPU rack, and this divides bandwidth evenly among
72 GPUs, 400Gbit/s uni-di each, with no wastage of bandwidth at all. Each switch tray also
includes a small host x86 CPU.
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AMD uses a scale-up topology that should by now be familiar to our readers. In this flat
one-layer network, each GPU connects to each switch using 6 lanes of 200Gbit/s uni-di
per lane, for a total of 1.2Tbit/s uni-di to each switch of the 12 switch ASICs. Each switch
ASIC in turn connects to all GPUs in the rack.

102.4T Ethernet switches are & 1
by I 3 ?

Switch Tray 2 : / Switch Tray 6 i

Source: SemiAnalysis

The scale-up switch to GPU links is implemented using a copper cable backplane. For
each GPU, each of the 72x 200G lanes is carried over two differential pairs (DPs) of
copper channels, one for transmit and one for receive. This totals to 144 DPs of copper
cables per GPU, or 10,368 differential pairs of copper cables for the entire rack. Each GPU
will also need a 144DP male and a 144DP female connector to interface between the
backplane cables and the compute tray itself. On the switch side, four banks of connectors
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will be used per switch tray, with each bank hosting four 108 DP connectors supporting
each — a total of 432 DP per bank.

Flyover cables are used to connect the switch ASICs to the connectors on the back of the
compute tray. Flyover cables offer better signal integrity than PCB traces, but the
disadvantage is that they tend to limit serviceability and thermal efficiency, and add
manufacturing challenges on top. Nvidia has flip flopped between the use of flyover cables
and PCB - initially aiming to use flyover cables before changing to use PCB traces for
better serviceability and airflow.

| A B0 N

e

o e e,

Source: AMD

The total backplane and compute tray content per rack will add up to $68,928, with
$44,352 coming from the backplane and the remaining $24,576 attributable to the flyover
cables.
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AMD MI455X In-Rack Copper Content

Iltem MI455X
it Gt Quantity per Extended
Server Cost
GPUs per Server N/A 72 N/A

UALoE 224Gb/s 128DP Connector (Male)
UALOE 224Gb/s 128DP Connector (Female)
UALOE 224Gb/s 144DP Connector (Male)
UALOE 224Gb/s 144DP Connector (Female)
Single Copper Backplane Cable

Total Backplane Content $44,352
Flyover Cables

Total Compute Tray Content $24,576
per XPU $957

Source: SemiAnalysis Al Networking Model

With just six switch trays, the UALOE signal travels a shorter distance compared to NVLink
in the GB300 NVL72, which uses nine switch trays. In addition, AMD has designed the
Helios rack with 9 compute trays on the upper portion and 9 in the lower portion — this
allows signals to travel equal distances in both directions.

MI455X UALOE?2 - Scale Up Links - Se.m?Anall/S?S Estimates

!:paclcp!ame connectors

S compute tray

o comf)m‘te tra y

Source: SemiAnalysis
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Scale-out Networking

For scale-out, each MI455X can connect to as many as three AMD Pensando Vulcano 800
Al NICs delivering 2.4 Thit/s of scale-out bandwidth, with each NIC attached through an x8
UALInk128 interface delivering 256 GB/s of bidirectional GPU-to-NIC bandwidth. A
separate Pensando Salina 400 DPU handles the front-end network.

Helio - AMD MI400s< Plotform COMPu'te, ’T'rou/

S(—:m?.ﬁ(na[ysﬁ Estimates

scole-out —

= scale-out

Source: SemiAnalysis Al Networking Model

We expect the dominant deployment configuration to carry two Vulcano NICs per GPU for
1.6 Thit/s of scale-out bandwidth.

Outside the rack, Vulcano supports a multi-plane leaf-spine topology that is non-blocking
within each plane which is now a common implementation. We have written extensively on
how multi-plane architectures are crucial in Al clusters today as it can fit more GPUs on a
two-layer network. We elaborated more on the intuition and advantages behind multi-plane
fabrics in our Vera Rubin article here.
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2,0"{‘3 GPU 2-Tier GB200 CX-8 Topolosrlf
with Spectrum-xX 51.2T Switches
On[lf One Planes, a total of 32 Spine (BT1) and 6% LeaF (BTO) Switches

Source: SemiAnalysis Al Networking Model

131,032 2 Tier GB200 ¢X-8 Topology
with Spectrum-5 51.2T 512 Radix Switches

2 Planes, Each plane with 256 Spine (BT1) and 512 Leaf (BT0) Switches
Total 2,048 Spine (BT1) and 4,096 Leaf (BTO) Switches

2006 WIC - Uplinks to

84 ports of 800G = 51.27T

Source: SemiAnalysis Al Networking Model

In a 131k MI455X 8-plane cluster, each 800G Vulcano NIC breaks into four 200G links,
giving every GPU one connection into each of the eight independent planes given each
GPU is attached to two NICs. Each plane has 512 leaf and 256 spine switches, for 6,144
TH6 switches across the cluster. The configuration requires two 800G DR4 modules at the
NICs and three 1.6T DR8 modules per GPU — two for the leaf-side uplink and downlink
and one spine-side. We expect the scale-out networking content per MI455X GPU on an
eight-plane two-layer configuration to be ~$8,000 per GPU.
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Source: SemiAnalysis Al Networking Model

AMD’s Pensando Vulcano 800 Al NIC is going on the same direction the industry has went
for the past couple of years now. In our “Meta’s Infrastructure Team Needs a Culture

Reset” newsletter, we highlighted the issues faced on the data-plane and control-plane
level in Al scale-out networks.

In large Al training clusters, there are three main issues: elephant flow, low entropy and
suboptimal fabric utilization.

o Elephant Flow: Al workloads tend to have long-duration, heavy-traffic flows that can
congest the network and reduce the overall performance of the training batch.

e Low Entropy: Depending on the training job, the number of IP flows can be limited
and congest only a few links while the overall fabric still has plenty of capacity.

o Suboptimal Fabric Utilization: Finally, as an overall effect of both elephant flows and
low entropy, there is a large skew in the bandwidth utilization of fabric links, which
drives how much the fabric needs to be overprovisioned to run smoothly.

RDMA traffic is highly sensitive to packet loss and congestion, and RoCEv2 is built on
Ethernet, a lossy protocol, and UDP, which does not allow for recovery mechanism. Meta’s
DSF addressed this inside the network with virtual output queues, cell spraying, credit
scheduling and deep-buffer Jericho-Al switches but at the cost of a much more
complicated data plane, control plane and hardware stack.

Vulcano tries to solve the same problems but through the NIC. Here, the NIC comes with 3
elements, Intelligent Packet Spray, Path Aware Congestion Control, and Out-of-order
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Packet Handling and In-order Message Delivery, that allows to offload the network
complexity from the fabric to the NIC.

Intelligent Packet Spray attacks the low entropy problem at the core. In traditional ECMP
fabrics, a flow is hashed onto a single path and stays there. Since Al traffic is composed of
a handful of massive, synchronized elephant flows, hash collisions are frequent and some
paths get congested while others sit idle. Instead of pinning a flow onto a single path,
AMD’s Al NIC sprays the packets of the same flow onto the available paths of the fabric,
raising the entropy level to a per-packet level. The result is a 1:1 fabric utilization, and a
failure recovery in milliseconds because no link failure can take down the whole flow.

However, spraying packets creates a new set of problems, which is where the 2 other
elements come into play. First, packets coming from different paths can arrive in the wrong
order. Traditional RoCEv2 networks force the packets to go back N retransmissions, which
involves buffering at the NIC or switch level depending on the approach (scheduled vs
non-scheduled fabrics). Here, the NIC handles the out-of-order packet arrival natively and
enforces ordering at the message level, removing the need for buffering. Packets are
written directly onto the GPU memory as they land, and only lost packets are
retransmitted.

Second, spraying packets blindly across path cause congestion around instead of avoiding
it. Path Aware Congestion Control closes the gap as the NIC tracks the real time status of
each path and shifts traffic away from congested ones before queues builds up. This is
aimed specifically at incast, as collective operations like all-reduce tend to have many
senders for one receiver, causing head-of-line blocking cascades through the fabric.
Because decisions are made at the NIC level, with per-path visibility, ramp up is fast
enough to handle the bursty nature of Al workloads. Also, tail latency is minimized here
since packets are sprayed intelligently across the fabric.

Taken together, those 3 mechanisms solve the same problem Nvidia solves with its
ConnectX NIC coupled with Spectrum-X adaptive routing. The main difference here is that
AMD is adopting the open UEC standard and a multi-vendor fabric rather than a vertically
integrated one.

AMD’s Al NIC does not impose the transport model and allows for flexible scale-out
networking. It supports switch-based packet-spray, for operators whose fabric already
handles load balancing, NIC-based packet-spray, for dumb commaodity fabric where the
intelligence is offloaded to the NIC, and NIC-based source routing, for operators who want
path control from the endpoint. The whole point is that the network behavior adapts to the
fabric you already own and the workload you intend to run, not the other way around.



CDNAS5 Microarchitecture
Designs Converging with NVIDIA

In the same way that AMD has drawn inspiration from Nvidia’s boring keynote format,
AMD’s CDNA 5 in many ways draws huge inspiration from Nivida's Hopper (SM 90)
architecture. First, CDNA 5 reduces the number of threads per wave to 32, matching it with
NVIDIA's 32 threads per warp. CDNA 5 also replaces CDNA3/CDNA4 Infinity Cache and
small L2 cache with a single large 96 MB L2 cache per FCD (Fabric and Cache Die). This
design converges closer to NVIDIA's “global memory -> L2 cache -> shared memory”
memory hierarchy. Managing memory latencies across different hierarchies has always
been a pain point of AMD kernel writers; we expect simplifying the hierarchy should
mitigate this issue.
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Increased Staging Memory and MMA Shapes

CDNA 5 has larger memory staging buffers than its NVIDIA counterparts. It has 320 KB of
LDS (roughly SMEM-equivalent) and 32 KB of VGPR (roughly thread register-equivalent),
so each thread has access to 1024 registers. In addition, we have only seen CDNA 5
supporting mostly 16x16xK shapes like its predecessor. Combining these facts, we
theorize that the larger staging buffer is for adapting to the increase in wave count: Under
the same number of parallel threads, smaller wave size would lead to a larger number of
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waves. Since the MMA shape didn’t increase, and each thread has access to 4x number
of registers, AMD doesn’t have to resort to increasing MMA scope to warp groups like
NVIDIA does.

Tensor Data Mover

Tensor Data Mover (TDM) is almost identical to NVIDIA's Tensor Memory Accelerator
(TMA). TDM moves data from HBM to LDS without register staging. It supports 5-
dimensional tiling, out-of-bound checking, and even multi-cast into different work group
clusters, the equivalent of NVIDIA's thread block cluster. One difference is that TDM
descriptors are loaded from SGPR, unlike NVIDIA loading from host to shared memaory.
NVIDIA’'s Rubin has just showcased inline TMA descriptor updates to improve user
ergonomics, so we look forward to seeing whether AMD will get the design right.

GFX1250 Speaks NVFP4 Natively
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The two FP4 formats now competing for inference share the same E2M1 element: one
sign bit, two exponent bits, one mantissa bit. But they differ in how they carry the block
scale that makes so narrow a type usable. MXFP4, the OCP standard AMD has built its
four-bit path around, pairs each 32-element block with a power-of-two E8BMO scale.
NVFP4, the format NVIDIA introduced with Blackwell, uses a finer 16-element block, an
FP8 E4M3 scale per block, and an FP32 per-tensor global scale on top, resulting in a
costlier but more accurate arrangement that is fast becoming the default for FP4-quantized
checkpoints.
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The notable thing about AMD’s gfx1250, the architecture target behind MI455X, is that its
matrix engine speaks NVFP4 natively. MLIR-level scale-format enum in ROCm
WMMAMatrixScaleFormat, includes e8, e5m3, and e4m3 members.

More concretely, AMD has already shipped a gfx1250-compiled NVFP4 GEMM code
object inside AITER and wired it into the runtime dispatch table, where a format
discriminator distinguishes NVFP4 from MXFP4 and the dispatch logic selects the NVFP4
assembly kernel on gfx1250. This is a gfx1250-specific capability, not a CDNA4 one.
MI355X / gfx950 does four-bit only as MXFP4, through scaled-MFMA with an E8MO scale
over 32-element blocks — no scale-format field, no 16-element blocks, no E4AM3 — which

is all AMD’s public matrix-core documentation describes.

We also found that CDNA 5 additionally supports unsigned E5M3 (UE5M3) scaling factor
format, in contrast to NVIDIA Rubin supporting E4AM3 and E5M2. UE5MS3 repurposes the
sign bit, increasing the dynamic range and dropping the minimum non-zero representable
absolute value from E4M3’s 27-9 to 2"-17. UESMS is proposed as an alternative to
NVFP4's additional per-tensor FP32 scaling, and future adoption of those formats will
show their efficacy.
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Figure 4: (a) Details of UESM3 hardware implementation. (b,c) Perplexity vs block size using
microscaling FP4 with FP8 UESM3 scales.

Source: https://arxiv.org/pdf/2601.19026

Conservative Microarchitectural Changes

The microarchitecture evolution from CDNA 4 to 5 shows AMD believes less in scaling
than NVIDIA does. NVIDIA has bet on models requiring larger multiplications and scaled
MMA shapes aggressively every generation, scaling to MMA shapes that need 2 SMs to
execute in Blackwell. Since CDNA 5 barely scales MMA shapes, we doubt we will see an
equivalent feature in CDNA 5. We also have yet to see innovations on data
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compression techniques from AMD like Rubin’s 3-bit lookup table weight
compression MMA mode.

Part 2: AMD Software Defeat the
Cuda Moat?

AMD Software Is Improving Quickly, But
the Moat Has Moved

AMD's software story is not "ROCm is broken" anymore. It is that ROCm is finally moving
with real urgency, but the competitive frontier has moved faster. We said in April 2025 that

AMD was "on the right track" after a sharper developer-first push, and later said AMD's
software quality had "massively improved" since January 2025.

https://newsletter.semianalysis.com/p/amd-2-0-new-sense-of-urgency-mi450x-chance-to-

beat-nvidia-nvidias-new-moat

What Has Actually Improved

Cl Is Maturing, But not fast enough

We praised AMD for moving stable ROCm support into upstream vLLM releases in
January 2026 and adding nightlies shortly afterward. CI has since made concrete but
incomplete progress. A June change added AMD mirrors and gates for eight major test
groups: V1 attention, engine, OpenAl API correctness, small-model evaluation, multimodal
pooling, and three speculative-decoding paths. A separate July patch cleaned up flaky jobs

and prepared existing mirrors to become merge-blocking again. But CUDA parity has not
yet been demonstrated: public regression dashboards, AITER accuracy gates, end-to-end
disaggregation CIl, and automatic performance gating remain roadmap items.

Encouragingly, AMD’s distributed-inference work has begun moving from one-off recipes
into upstream CIl. SGLang merged a two-node MI355X 1P1D disaggregation nightly in
June for DeepSeek-V4 Flash and Pro, in both FP8 and FP4, then added DP-attention,
EP8, MTP, and Kimi K2.6 coverage in early July. This is the important shift: disaggregated

inference is starting to become a continuously tested upstream feature rather than a
demo.

Kubernetes powers most inference deployments across the world, and AMD is a founding
partner of lIm-d, an open-source distributed inference Kubernetes orchestration engine.
But it has yet to have sufficient Cl automated testing for the first party Pollara NIC. It isn’t
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due to engineering not wanting to add it, but they still to this day under-invest in internal CI
capacity planning. This results in 0% parity to NVIDIA's ConnectX-7 NIC on lim-d
Kubernetes inference nightly testing. The planned ETA of advancing Al 2026 reaching
parity on this was missed.

On the VLLM side, gating automated test progress has massively regressed due to AMD
cluster infra stability issues this week. AMD’s hardcore engineers were making good
progress on VLLM gating over the past couple of weeks to reach the ETA of advancing Al
to reach 90% parity with CUDA on gating, until AMD leadership started pulling clusters
away from AMD’s internal vLLM team.

Gating/blocking tests uphold the important standards, since PRs cannot merge unless the
test is passing. While AMD leadership may distract non-technical folks by showing their
non-gating pass rate, gating parity & gating pass rate are what truly matter.

We hope that AMD leadership (Anush, Vamsi, Mark Papermaster) can re-prioritize giving
their internal vLLM team stable clusters, so that AMD’s internal hardcore vLLM engineers
can do the work of reaching 90%-+ parity with CUDA vLLM on gating and have the tools
needed to operate at the same velocity as the AMD internal SGLang team.

Single-Node Performance and Reproducibility Are
Real Wins

In March, we highlighted an up to 18x improvement in Kimi K2.5 1T MXFP4 interactivity in

under 30 days from AITER/VLLM fixes that were already upstreamed into vLLM 0.18.

AMD’s own February 2026 technical write-up, “Speed is the Moat: Inference Performance

on AMD GPUs”, argues that AITER-driven single-node optimizations deliver a roughly

1.08x-1.2x throughput uplift over baseline framework configurations. That is the correct
direction: the baseline open-source frameworks must get faster on AMD, not just AMD-
only demos.

AMD’s MiniMax M3 performance has also caught up to B200, with optimizations via their
ATOM stack.
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. RyanLee @ @

AMD MI355X now is close to Nvidia B200 on MiniMax-M3 serving.

Thanks to @AMD team. released dual technical blogs detailing full-stack
ATOM + ATOMesh co-optimization for our 428B MSA sparse MoE
multimodal base model.

- EAGLE3 speculative decoding for lower generation latencyCore
upgrades:

- MSA-aligned Page-16 KV cache for 1M ultra-long context

- Layer-wise FP8 quantization avoiding vision/MoE precision drop
- Distributed P/D separation architecture for large-scale clusters

& Blog 2: rocm.blogs.amd

i Interactivity
- SemiAnshreis ife

MiniMax-M3 Sparse Attention Indexer and KV Cache Layout

Source: https://x.com/RyanLeeMiniMax/status/2080142342288445553

Where the story has improved most is in recipes, documentation, and reproducibility.
ROCm now has a much deeper public recipe layer than it did a year ago. The ROCm
inference docs expose a full Al-inference section spanning vLLM, SGLang, distributed
MoRI, Mooncake, and deployment guides. The vLLM optimization guide covers AITER,
attention-backend selection, TP/EP/DP strategies, FP8/FP4 quantization, and single-node
to multi-node scaling. The ROCm/MAD repo now publishes blueprints spanning vLLM,
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SGLang, training stacks, large-EP microbenchmarks, and disaggregated prefill/decode
recipes.

The Posture Is Right

This is why we are mostly aligned with Anush on the software diagnosis. The developer-
first posture, upstream alignment, day-0O model enablement, and faster release cadence
are the right playbook. We praised Anush’s developer-relations push in 2025 and, more
recently, credited his team for moving ROCm from a second vLLM fork toward something
closer to a first-class upstream experience. The official vVLLM blog now says the era of “just

porting” AMD support is over, documents seven ROCm attention backends, and shows
1.2x—4.4x throughput gains from the latest AMD/VLLM orchestration work. That is what a
credible catch-up path looks like.

George Hotz put it well back in 2025:

AMD’s dysfunction is different. From the beginning they had leadership that can do
things (Lisa Su replied to my first e-mail), they just didn’t see the value in investing in
software until recently. They sort of had a point if they were only targeting hyperscalers.
but it seems like SemiAnalysis got through to them that hyperscalers aren’t going to
deal with bad software either. It remains to be seen if they can shift culture to actually
deliver good software, but there’s movement in that direction, and if they succeed AMD
is so undervalued. Their hardware is good.

-George Hotz

InferenceX: AMD Dev Velocity is Getting
Better

In the past, we have seen AMD struggle in efficiently bringing up new models on their
hardware in both the aggregated and disaggregated scenarios. We track all iterative
performance on InferenceX which allows us to estimate this “velocity” to some extent.

As mentioned in our previous article, the AMD inference team did a great job at rapidly
improving its DeepSeek v4 performance over the first month or so, especially in the single
node case. Below is a chart labelling all improvements made in the first 47 days of the
DeepSeek v4 release to MI355X SGLang single-node config.


https://substack.com/redirect/ab6ec0fc-08a6-48dd-b349-f3b52658a1f0?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI
https://substack.com/redirect/18cd4cb3-1d93-40fe-8d8f-c45821e5f3de?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI

Token Throughput per GPU vs. Interactivity
A e :

Stop KV f)r_';o| exhuastion, tune swa-full-token-ratio

7
¥

pre- and post-wmHC GEMMs -> AITER,
g Triton SWA-prepare, scheduler optimizations

® FP4 @ FP8
Tune Pc\ra“e,hs,w\

kv-compress, ‘& - FlashMLA -> Triton, ALTER FlyDSL MoE
mr\g(mHQ—POFS.{'.) 8 manty Fused kernels(wWad/wkv, page compress, hash topkp..)

]

FF’CEI (SYD.FL\SI- Interac
FlashMLA, TileLang(indexer)

FP% baseline

Source: SemiAnalysis InferenceX

Replay over time 2026-04-24 — 2026-07-22 - 53 dates » 370 configs
= 2026-05-22 @ B200 (5GLang)
@ MI355X (SGlang)

MI355X (SGLang)
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InferenceX — github.com/SemiAnalysisAl/inferenceX
More recently, we saw a similar story for MiniMax M3, where the AMD inference team
rapidly iterated to achieve competitive performance.
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For the disaggregated case, AMD is also doing quite well. This is a huge improvement
from ~6 months ago, where the team struggled to achieve parity with Nvidia on DeepSeek
R1 for many months. This is a result of a couple of things. First, AMD has made significant
concrete improvements to their software stack with MoRI backend for distributed
inference, as well as various improvements to Mooncake. More importantly, the AMD
distributed inference team, led by Hai Xiao, has been working with a greater sense of
urgency to provide better support for distributed inference.

The following video shows that MI355X FP4 disaggregated solution lagged many months
behind Nvidia’s.
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InferenceX — github.com/SemiAnalysisAlfInferenceX
Note that this was AMD’s first public disagg recipe, posted on InferenceX in January. Take
this in stark contrast with the Day 0 progress on MiniMax M3 FP4 disagg shown below,
and you can see AMD is in a much better position now to be competitive in terms of
distributed inference solutions.
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However, going fast isn’t easy. Especially when the competition has a head start. The
missing one piece is now real: AMD'’s distributed stack was missing above the engine
came with ATOMesh . It is a ROCm-native distributed-inference gateway featuring a Rust
routing and orchestration layer that handles the cluster-level work disaggregated serving
needs, such as prefill/decode-disaggregated routing, cache-aware load balancing, RDMA
KV-cache transfer (via MoRI-1O or Mooncake).

It is not a from-scratch build: ATOMesh is derived from SGLang’s sgl-model-gateway, and
substantially reworked around ATOM and AMD hardware. However, it works, as shown in
the MiniMax M3 InferenceX results above. Routing policy stays separate from model
execution, and it plugs into vLLM and SGLang as naturally as AMD’s own ATOM engine.
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Chipping Away at the CUDA Moat: Using Agents to
Enable Day O Support

The SemiAnalysis team grinded to enable day O support for DeepSeek v4 and MiniMax
M3, and we will continue to do so for upcoming frontier models such as Kimi K3. This “day
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0” perf is an important baseline for showcasing performance over time, which is the north
star goal of InferenceX.

Obviously, the 100x cracked engineers at AMD, Nvidia, Inferact, RadixArk, etc are
responsible for the hardcore inference engineering work to truly enable day 0 support for
these models. However, often times there are bugs to fix or low hanging fruit that the
SemiAnalysis team adds in order to enable day 0 sweeps (currently, these are more
prevalent with AMD configs). This has become increasingly easy with the rise of capable
agents. The flow looks something like this: for a given config (I.e., MiniMax M3 vLLM
MI355X FP8), start a new Claude Code/Codex agent to pull the day O recipe from the
internet, create the necessary plumbing in InferenceX, and then kick off the sweeps. The
agent has access to both the GitHub Action as well as direct access to the physical runner
to continuously monitor the status. In the case of an engine error, the agent can
automatically decipher what the root cause is, and either iterate automatically and re-run
or consult the human for intervention. We can execute this pipeline in parallel for multiple
configs on various SKUs.

When an error is identified, the current models are quite good at identifying the cause in
the upstream engine code (VLLM/SGLang/TRT) and few-shot implementing a fix, with
some guidance from the team. Additionally, we use agents to identify low-hanging fruit
performance improvements. Some examples of upstream contributions by the
SemiAnalysis team + agents:

o TRT: [fix] Fix fused MHC for DeepSeek-V4-Pro hidden size#13710: a Day 0O
DeepSeek v4 fused MHC kernel fix

o [Budfix]_Fix NixIConnector handshake block_len validation for GQA-replicated KV
heads#45879: MiniMax M3 disagg Day 0 enablement

e [Bug Fix] [MiniMax-M3] Implement EAGLE3 support on the AMD MiniMax M3#45546:

enable speculative decoding for AMD MiniMax M3 Day 0

e [Bugdfix][ROCm] Fix MiniMax-M3 FP8 KV cache dtype: enable FP8 KV cache support
for MI300X and MI325X for Day 0 MiniMax M3

e More...

Shoutout to vLLM community Roger Wang, Hongxia, Michael Goin and other Inferact
engineers for the kind mentorship and help on getting these fixes merged.
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This kind of rapid iteration would simply not have been possible 3-6 months ago on a team
of 2.5 engineers. Current frontier models in a capable harness are legit. They can make
meaningful contributions to OSS serving engines and kernels. This may not necessarily be
attributed to the “intelligence” of the models, rather the pure “grit” they have when told to
achieve a goal. This combined with the ability to execute many of these tasks in parallel
make it clear that testing and writing software is not the moat it was last year. This is
broadly positive for AMD. By enabling Al agents to take on work previously performed by
human engineers, it diminishes the relevance of the so-called “CUDA moat” and helps
AMD offset Nvidia’s advantage in engineering headcount.

AMD seems to be leaning into this thesis heavily, as at Advancing Al 2026, they
announced ROCm.al, a suite of skills, harnesses, and framework integrations that aims to

further enable developers to iterate quickly on kernels and performance tuning using
agents.
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GEAK, Hyperloom, and Optimizing Against InferenceX

ROCm.ai is more than just a keynote slide. Most pieces are already sitting in the open on
AMD’s AMD-AGI org, and they map almost one-to-one onto the day-0 loop we described
above. At the center is GEAK ("Generating Efficient Al-Centric Kernels”), a mini-SWE-
agent-based agent that writes and tunes Triton/HIP and FlyDSL kernels, wrapped by
Hyperloom, the orchestrator that profiles a serving workload, finds the bottleneck kernels,
throws GEAK and GEMM-tuning agents at them, and gates every candidate on an end-to-
end A/B before it counts. Around that sit the supporting cast: Magpie for evaluation,
TraceLens for trace analysis, Apex for exporting agent trajectories into an RL-flavored
training pipeline, and AgentKernelArena, a head-to-head harness that pits Claude Code,

Codex, Cursor, and GEAK against each other on the same kernel tasks under identical
scoring.

Hyperloom’s optimizer pulls its performance target straight from InferenceX. On the current
main branch, it scraps InferenceX, and target_analyzer writes a competitor target that the
agent then tries to clear. An earlier version of their Cl went further — computing a % gain
over InferenceX, counting how many models “beat” InferenceX, and posting the
scoreboard to a Teams/Slack channel — before that machinery was trimmed for the open-
source release.

We see this as a good thing. Our vision for InferenceX is to accurately track performance
of open-source frameworks, and it definitely serves this role if agents use it as a reward
signal and continuously try to improve. These efforts will benefit the ML community with
better model serving performance.
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The more interesting lesson buried in these repos is one we recognize from our own day-0
grind: generating a kernel is the easy part, trusting the number is not. A meaningful chunk
of the engineering is anti-cheat. GEAK had to stop silently scoring_the unpatched baseline
kernel instead of the agent’s actual patch, and add a GEAK_PROTECT_TEST_FILES
mode that strips the agent’s edits to the test harness so it can’t fake correctness by

rewriting the reference. Apex ships a tamper detector that flags hardcoded print("PASS”)
and a banned-library list so an agent can’t “optimize” a Triton kernel by quietly routing to a
pre-tuned MIOpen or hipBLASLLt call. It's the same grit-over-intelligence story: the models
will reward-hack a benchmark the instant you let them, and a surprising share of the work
is building the guardrails that keep the speedups real.

And it works. GEAK'’s learned notes already log verified end-to-end wins on shipping
silicon. ~+21.8% e2e from an MXFP8 decode-bound dense-linear rewrite on MI355X, with
honest caveats where grouped-MoE GEMM stalls out around a 1.1x ceiling. None of this
defeats the CUDA moat on its own. But it is the clearest signal yet that AMD is
industrializing the exact workflow that, a year ago, required a room full of CUDA engineers.

Introducing AgentX, a new InferenceX Agentic
Scenario

While the current 8k1k + 1k1k scenarios are a great proxy for evaluating baseline chip
performance, they fail to evaluate the entire system (routers, KV cache transfer, KV cache
offloading, schedulers, etc) since they are all single-turn, random data requests.

For the past few months, we have been working with industry leaders to develop an
agentic benchmark: AgentX. To achieve our goal of making the benchmark as reflective as
possible of real world serving, we collected ~3 months of internal SemiAnalysis Claude
Code, Codex, etc. traces, which we then replay offline at varying concurrencies using
AlPerf. Some of the statistics of the dataset are shown below. Notably, the median ISL and
OSL are 140k and 396, respectively (quite different from 8k1k). With a median cache hit
rate of 99.2%! Note, this is assuming an infinite cache so is not, of course, actually
attainable in most real-world serving.

The dataset also includes realistic subagent usage as well as dynamic workflows, which
further stresses the KV cache by continuously introducing uncached context for the server
to process. The tool use time / user think time (captured by inter-turn latency) is also
reflected in the dataset, further stressing the KV cache and highlighting the efficacy of KV
offloading techniques, which have the possibility of increasing KV cache TTL.
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We are very excited about this scenario. We have worked with WEKA, Inferact, RadixArk,
LMCache, Mooncake, NVIDIA, AMD, and other industry leaders in ensuring it accurately
reflects real traffic that may be experienced by a TaaS provider or frontier lab like OAI/Ant.

Results have been rolling in for the past month and are available on InferenceX. We will
write an in-depth article on results and methodology soon.

Single-Node is Out, Disaggregated is In

As discussed, the competitive frontier has moved from single node aggregated to multi
node disaggregated inference. In our InferenceX v2 article, we discussed the notion of
AMD’s “software composability problem” when it came to distributed inference. That is,
they had made strides in individual optimizations such as disagg, FP4, WideEP, DP-
attention, etc, but combining many of these together broke the stack. While there is still
certainly progress to be made, AMD has made significant strides in this area.

Our GTC 2026 recap frames Nvidia’'s next moat as disaggregated inference systems,

including attention/feed-forward disaggregation (AFD). Since attention is stateful and KV-
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bound, while FFN is stateless and batch-scalable, these phases can be split and mapped
onto the best-suited hardware. Then, inference leadership becomes a distributed-systems
problem rather than a single-kernel one. WideEP, disaggregated prefill, KV transport,
expert routing, and scheduler/orchestration are all part of that same new moat. AMD can
close single-node gaps, but unless those optimizations compose cleanly in vLLM and
SGLang, it is still fighting yesterday’s war.

The timeline below puts the gap in perspective. The open CUDA ecosystem has been
shipping disagg+WideEP since early 2024, while AMD's first publicly available PD-disagg
+ WideEP recipes only landed in January 2026 via InferenceX. AFD’s real payoff requires
superpod-class interconnects, which are the kind of rack-scale hardware AMD does not
ship until MI455X. And at GTC 2026, Nvidia announced the Grog_3 LPX, an SRAM-based
LPU integrated into the Nvidia inference rack specifically for disaggregated decode FFN.
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The New Moat: Sparse Models,
Disaggregation, and WideEP

Recent Model Trends: Active Experts Stay Tiny
While Total Experts Explode

The model landscape makes the composability problem more urgent. Active expert counts
stay pinned in the 4-10 range while total experts scale out to 128, 256, 384, and now 512.
Many of the newest giant MoEs also collapse the KV cache to the equivalent of one or two
heads via MLA-style low-rank designs. That means the frontier is getting sparser, more
bandwidth-sensitive, and more dependent on routing, KV movement, WideEP, and
distributed scheduling. In that world, one more single-node benchmark win is not the moat.
Composable distributed inference is.

Disaggregated Prefill and WideEP
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Disaggregated prefill separates compute-heavy prefill from memory-heavy decode onto
different nodes, removing the interference between the two phases and letting operators
tune prefill vs. decode node counts independently. The trade-off is KV-cache transfer over
RDMA. We estimate roughly 290 MB for an 8,192-token DeepSeek-R1 FP8-KV prefill.

Currently on InferenceX, AMD'’s disaggregated inference configs often perform either
worse or only slightly better than their single node counterparts. For DeepSeek-R1, iso-
interactivity throughput for MoRI SGL outperforms the aggregated SGL config by 2x—3x.
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WideEP spreads experts across more GPUs and nodes instead of replicating full expert
islands. On DeepSeek-R1 (256 routed experts), moving from EP8 on a single 8-GPU node
to EP64 across 64 GPUs cuts experts per GPU from 32 to 4, freeing HBM for KV cache,
enabling larger concurrent batches (and thus more tokens per expert per GEMM), and
scaling aggregate HBM bandwidth with cluster size. The payoff is not subtle: NVIDIA
reports up to 2.28x higher per-GPU output throughput from Wide-EP (DeepSeek-V3.2,
NVFP4, GB200 NVL72, EP16/EP32 vs EP4/EP8). As we emphasized in InferenceX v2,
frontier labs and most TaaS providers are already deploying disaggregated serving with

WideEP in production.

Put differently, ATOM and AITER are useful only insofar as they improve the mainstream
ecosystem. We have argued that ATOM may help single-node performance but still lacks
production features such as NVMe or CPU KV-cache offload, tool parsing, and WideEP.

The right strategy is not to build an AMD-only island. It is to upstream the kernels, harden
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Cl, publish recipes, and make FP4 + WideEP + disagg + cache offload work together in
the default open-source stacks. That is how the CUDA moat gets eroded now.

Disaggregated Inference Accuracy

Before March 2026, DeepSeekR1 disaggregated configs with DP-attention(DPA) failed
accuracy evals with near 0 GSM8K scores, while no-DPA sweeps passed GSM8K at
>95%. This was caught with InferenceX eval runs. This shows that no-DPA disaggregated
path can preserve correctness, but once DPA is used, the stack breaks, showing AMD’s
composition problem again. This issue has, however, been fixed.

One issue that has not been fixed is EP at certain batch sizes in SGLang with the MoRl
backend. On DeepSeek-R1, decode with concurrency 64 drops GSM8K to ~80% against a

~94% baseline that holds at every other concurrency. The catastrophic version of this bug,

where the same low-concurrency path silently produced fluent-but-wrong output and
scored 0 on GSM8K, was traced to an uninitialized reduce buffer in AITER’s FP4 MoE
kernel and patched in June; the residual ~80% cliff at concurrency 64 is still open, with
AMD attributing it to numerical corner cases in the quantization kernels that only that batch

size exercises and declining to prioritize a fix.
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Composition Works... Sometimes

AMD has now demonstrated that several of these optimizations can compose: SGLang’s
MI355X nightly images cover DeepSeek-V4 disaggregation with DP-attention, EP8, and
MTP, while four-node DeepSeek-V4 and Kimi WideEP16 configurations have been
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validated on hardware. But composition remains model- and topology-specific rather than
dependable by default. Kimi's DP8/EP8 path was excluded after a GPU memory fault, its
WideEP16 int4 decode path currently must disable HIP graph capture, and the WideEP16
ClI changes remain under review. The gap is no longer that the individual pieces never
work together. It is that AMD cannot yet assume they will work together across models,
guantization formats, parallelism strategies, speculative decoding, and network topologies
without special cases.

Disaggregated Inference Has to Become
Everyone’s Job

Disaggregated inference cannot sit in a small specialist corner of AMD. AMD’s own ROCm
tutorial says single-node optimization is starting to hit limits, and that distributed inference
is becoming more important; ROCm followed that with official Mooncake PD-

disaggregation docs in December 2025 and MoRI-based distributed inference docs in

January 2026. Once the official stack is publishing xP+yD topologies, RDMA requirements,
1P2D recipes, and KV-transfer frameworks, DI is not a side quest. DI is the product. It
must become everyone’s job across ROCm, SGLang integration, ClI, recipes, and
performance engineering.

That is the AMD software story so far. The single-node path is getting fixed. MoRI is
promising. The overlap stack is finally showing up. But the market is already on to SBO,
PD disaggregation, load balancing, and wider EP configurations that must compose
cleanly under real production constraints. AMD no longer needs one more hero
optimization. It needs the entire distributed inference stack to start moving as one system.

Where AMD Stands: The Distributed Stack,
Piece by Piece

MoRI: A Real Win, Built by One Tiger Team &

MoRlI, to AMD’s credit, is a real win. MoRlI is a modular RDMA framework with two
dedicated components: MoRI-EP for expert dispatch/combine and MoRI-IO for KV
transfer. ROCm has now published official MoRI-based distributed SGLang documentation
for MI355X clusters. It is built from first principles by a China-based engineering team. We
support the direction, but it needs much more open CI and testing.

AMD's own MoRI roadmap makes the scale problem concrete. The H2 2026 roadmap lays

out an ambitious program across three subsystems: a tiered distributed KV cache
(HBM - DRAM — NVMe via SPDK/GDS) with scheduler co-design, a next-generation
SHMEM v2, EP v2 kernels in FlyDSL/C++ with elastic expert-parallelism and fault
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tolerance, "mega kernel" codesign with FlyDSL, and rack-level Helios enablement. Topped
off with SGLang and vLLM upstreaming. The whole list is owned by the same five or six
engineers whose handles dominate MoRI's merged pull requests. It is the right roadmap. It
is also, as of publication, entirely still ahead of the team — resting on the same handful of
shoulders.

The Newest Silicon Shows the Gap: Helios
(gfx1250)

The clearest measure of how far the distributed stack still has to go is AMD’s newest
hardware. Across every layer of the Helios (gfx1250 / MI455X) stack the same shape
repeats: single-model arch-enablement and KV-transfer plumbing are landing fast, while
WideEP, validation, and the wave32-tuned high-value kernels are not there yet.

Start at the foundation. PyTorch’s own gfx1250 support merged in mid-July
(ROCm/pytorch #3421, a cherry-pick of an upstream change that landed, was reverted a

day later, and re-landed a week after), but it is pure build-time arch plumbing gated behind
an unreleased ROCm 7.14+, so it is dormant on every shipping wheel. It ships with no
gfx1250 ClI, deferring a test runner to a follow-up that does not exist. It is a skeleton: the
highest-value paths (Composable Kernel GEMM and SDPA, FP8 grouped GEMM, int4)
are filtered out or hard-error, attention is a “Tech Preview,” and wave32 kernels are
unwritten. AMD’s code even brands the part “CDNA5” while describing a GFX12.5,
wave32, WMMA execution model, the clearest in-tree measure of how far Helios sits from
the CDNA wave64 lineage its kernels were written for.

+ #if defined(USE_ROCM)
// NOTE: This nontemporal vectorized load is tuned for gfx942 (CDNA3, Wave64).
// Do NOT extend to gfx1250 (GFX12.5, Wave32) without first validating
// intrinsic codegen and re-benchmarking — the register layout and wave
// width differ. gfx125@ falls through to the generic path below, which
[/ is correctness-safe.

if(__builtin_amdgcn_processor_is("gfx942")) {

using longx2 = _ attribute_ ((__vector_size_ (4%sizeof(int)))) int;

if constexpr (sizeof(vec_t) == sizeof(int)) {

Source: https://github.com/ROCm/pytorch/pull/3421/changes#diff-
9b18bbaca027737173099a4fd1766ad9ce03¢c982f430852a09ccb6c76aa36
5bb4R191

One layer up, the raw MoE kernels are the fastest-moving piece of the stack. AMD’s aiter
and FlyDSL libraries have absorbed well over a hundred gfx1250 PRs since spring:
wave32/WMMA GEMMs, MXFP4/A8W4 quant, MLA-v4 attention, TDM data-movement
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atoms. Roughly a quarter of them closed without merging. The centerpiece is the AMD-
native “MegaMoE” path: a fused MoE expert-parallel flow whose dispatch/combine op-
layer was vendored into aiter and whose gfx1250 grouped-GEMM kernel(global - local

expert remap, fused route/scatter, and a masked grouped GEMM tuned for DeepSeek-
V4’s 384-expert MoE) is still-open, validated for a8w4 (FP8-activation, MXFP4-weight)
only. This is the WideEP MoE primitive the stack needs; it just isn’t finished, and the gpt-
oss, R1, and V4 kernels each land on their own track.

The break is at the integration layer, where those kernels meet the frameworks. SGLang’s
July 22 gfx1250 nightly only builds and publishes the image. No test job, no accuracy gate,

built on a generic runner and merely mirrored through an MI300, because no gfx1250
runner exists upstream. That image builds MoRI but pins a June commit predating gfx1250
support, so MoRI-EP WideEP does not run: the kernels carry no matrix-core or wave64-
specific ISA, but MoRI's build gates only gfx942/gfx950 and the wave32 support AMD has

since added lives in a newer expert-parallel path that SGLang’s integration does not yet
call. Once AMD wires that into the path SGLang uses, WideEP should work. MoRI-IO’s
KV-transfer half is architecture-agnostic host-side RDMA and would move KV cache on
gfx1250 today, yet the actual gfx1250 recipes for DeepSeek-V4 and R1 are single-node
tensor-parallel with neither WideEP nor disaggregation.

VLLM’s gfx1250 bring-up tells the same story from the other side: four models on the FFM
simulator and early silicon with volatile results, dedicated perf work only for gpt-oss, whose
“ATOM-parity” tuning pass was itself reverted “until AITER is ready”. MoRI was also
removed from the build outright. It is a credible single-node FP4 bring-up; but it is not the
distributed stack

Test Result

testing so far:

Model Backend Decoding flexible strict
dsvaf AITER_MXEP4_BF16 greedy t=0 0.96 £0.0197 0.96 £0.0197
dsvaf AITER_MXFP4_BF16 sampling t=1.0 0.97 £0.0171 0.97 £0.0171
gptoss AITER_MXFP4_FP8 greedy t=0 0.89 +0.0314 0.19 £0.0394
dsr1 AITER_MXFP4_MXFP4 = samplingt=0.6  0.77 +0.0423  0.77 +0.0423

minimax EMULATION sampling t=1.0 0.92 £0.0273 0.91 £0.0288

Source: Source: https://github.com/vlim-project/viim/pull/46516
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Even AMD’s own engine follows the pattern. ATOM'’s Helios work is disaggregation-first
and expert-parallel-later: ATOM adds DeepSeek-V4 MoRI-IO write-push KV transfer plus a

UALInk scale-up fabric backend — the Helios-generation interconnect — so the KV-
transport half of disaggregation is being built for exactly the model and fabric Helios will
run, though its e2e validation ran on eight MI355X nodes and a UALink vPOD rather than
MI455x. But it carries no EP dispatch/combine, no MoRI-EP, no WideEP; ATOM’s shipped
DeepSeek-V4 recipe still serves the model at TP=8 on a single node, and every one of its
MoRI-EP PRs targets last-generation gfx942/gfx950. Bottom to top:

PyTorch, kernels, MoRlI, frameworks, ATOM, Helios has arch enablement and the first half
of disaggregation, and no WideEP anywhere.

SemiAnalysis Helping AMD upstream into
NVIDIA’'s KVCache Transfer Library NIXL

At Nvidia’'s GTC 2025 NCCL session, we asked if Nvidia would provide support to the

AMD communication library fork due to this big refactor in the upcoming Nvidia’s
communication library. Nvidia explicitly said it would not help AMD’s communication team
adapt to the upcoming NVIDIA library refactor, and that NVIDIA doesn’t participate in
AMD’s communication development at all

Ayear later, at Nvidia’s GTC 2026 Dynamo session, we asked a question: NIXL had
already accepted upstream contributions from Trainium’s Neuron fork, so would it accept
them from AMD’s RIXL fork too? The maintainers said yes, on the record, in front of a
room.

AMD had been carrying RIXL downstream, burning engineering hours maintaining a
parallel copy of infrastructure everyone else gets for free. The only thing standing between
AMD and upstream was whether anyone would try. NVIDIA had just removed the excuse.

So we spent April making sure AMD knew it. We put the question to Stephen Bates

publicly on LinkedIn, offered Anush help to connect AMD directly to the NIXL maintainers,

and asked Anush about MoRI/RIXL upstreaming in person during TensorWave’s beyond
summit and we helped AMD form the relationship with NVIDIA so that they can upstream
the patches.

On May 15, AMD’s Andy Luo opened a PR for ROCm/HIP build support for gfx942
(MI300X, MI325X) and gfx950 (MI350X, MI355X), behind a default-off use_rocm Meson
flag. It merged June 4 after several rounds of review with NVIDIA-side maintainers.
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Andy’s PR cleared review by proving zero blast radius on the CUDA path. On the AMD
side it validated end-to-end VRAM transfers over NIXL+UCX on MI300X and MI355X. The
stacked follow-up, #1647, hit 341 Gb/s cross-node RDMA on two MI355X nodes using
AMD’s own AINIC RoCE NICs and libionic driver, with no Mellanox NIC in the path. Today,
RIXL has been fully ported to NIXL. Dynamo core has since started taking AMD patches

too.

README Code of conduct Contributing License Security

THIS REPOSITORY IS DEPRECATED. SUPPORT FOR AMD GPUS HAS BEEN CONTRIBUTED TO NIXL. PLEASE USE

RIXL

RIXL is the ROCm port of the NIXL library. The original code can be found at htt ithub.com/ai-dynamo/nixl.

Source: https://github.com/ROCm/RIXL

NIXL is the transport layer for disaggregated serving, so if AMD wants PD disagg and
WideEP to be dependable rather than model-specific, KV transfer has to work on Instinct
in the frameworks people actually deploy, not just inside MoRI. Nobody at AMD should
have needed us to point that out. The gaps that remain say the same thing: nixlbench HIP
support and the ROCm Dockerfile/Cl surface landed as separate follow-ups, an AMD GPU
Cl runner is still an offer rather than a merged workflow, and rocSHMEM is a future plugin.

The Overlap Stack Is Late, and the Market
Has Already Moved On

Two-batch overlap (TBO) should have been table stakes a long time ago. SGLang put
overlapping_two batches and expert parallelism on the 2025 H1 roadmap, and the public

docs now expose --enable-two-batch-overlap™ with claims of up to 2x throughput. AMD’s
own November 2025 DeepSeek-on-MI300X writeup still described dual-batch overlap as
an essential feature that was “still being developed,” with future work centered on dual-
batch overlap and expert load balancing. MORI EP support for two-batch overlap only

merged into SGLang_on February 20, 2026. That is late.

The maturity gap showed up immediately. Days after merging,_a maintainer flagged the PR

for breaking_Cl and asked for it to be reverted and reopened after fixes. That is the broader

ROCm inference story in miniature: the ingredients are increasingly there, but too many
key optimizations still arrive late, land fragile, and need another turn before they become
something customers can trust by default.
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Part 3: AMD Competitive on Total
Cost of Ownership & up to 105%
Discount for OpenAl/Meta

Next we will break down the TCO & how AMD is giving up to 105% discount for
OpenAl/Meta via its equity based rebates.

Starting with the MI455X Instinct GPU pricing, we expect a significant increase in HBM
pricing in 2027 as memory suppliers move to match the margins they now earn on
commodity DRAM. Chip ASPs will have to rise as a result, but AMD can’t pass the full
memory increase on to its customers. Most of AMD’s volume goes to large buyers with
real negotiating leverage, and those buyers have more alternatives than they used to.

HBM costs rise, which AMD does pass on and mark-up, but at a lower incremental margin
than their corporate margins, dragging down gross margins on the MI455X package.

MI1455X Chip ASP Increase ($)

MI455X Pre-HBM Hike MI455X Post-HBM Hike

B HBM Costs Logic, Packaging, Yield Costs B Gross Margin

Source: SemiAnalysis Accelerator and HBM Model

On a server pricing level, our estimates for MI455X have shifted considerably from last
year’s AMD Advancing Al event. As tracked by our Memory Model and our Accelerator and

HBM Model, HBM, DRAM, and NAND prices alike have increased dramatically since our
baseline in mid-2025.
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While AMD originally wanted to spam memory content in MI455X, with our original 2025
BOM estimates showing a staggering 138TB in DRAM across LPDDR5X and DDR5
MRDIMM, our current BOM estimates are for a far lower DDR5 RDIMM content. The same
pattern repeats itself in the chart below, with LPDDR5X entirely removed and with a
significant DDR5 de-spec. Net-net, the decomposition chart below clearly shows that
much of the DRAM price increases are offset by aggressive de-specs, with the remaining
pricing increases largely caused by HBM input price increases and non-HBM increases in
the MI455X chip cost.

MI455X Helios Rack - Previous versus Current BoM Estimates
8,000,000
2,335,392
7,000,000
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Source: SemiAnalysis Al TCO Model

With this background in mind, we turn to measuring the total cost of ownership of MI455X,
especially with respect to comparable Nvidia rack-scale architectures.

In terms of capital cost of ownership, MI455X stands in between GB300 NVL72 and VR
NVL72 in overall ticket size. Our calculations indicate hyperscaler pricing, on a variety of
scale-out networking options for 2-layers, including whitebox Ethernet, Arista, and
Spectrum X.


https://substackcdn.com/image/fetch/$s_!S0K0!,w_1100,c_limit,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fa99aeed8-8eb9-416f-92f6-6d02436cdf3d_1728x953.png
https://substackcdn.com/image/fetch/$s_!S0K0!,w_1100,c_limit,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fa99aeed8-8eb9-416f-92f6-6d02436cdf3d_1728x953.png
https://substack.com/redirect/3f7e9989-e271-4b74-924f-1ef1f0326852?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI

«Cost of Ownershi
VR NVL72
GB300 NVL 72 | GE300 NVL 72 VR NVL72 VR NVL72
MhltaBox VIKK (Afista | “iepucrum | (WhitoBox | SDoDONVLTZ | 2300W 2300W | 2300W (Arista
Ethernet 2- (Arista Ethernet (Spectrum &
Ethernet 2- Layer) Ethernat Ethernat 2-Layars) [— (WhiteBox2L 4- | Ethernet 2-
Layer) g 2-Layers) 2-Layers) ¥ 24 ayers Rail Ethernet) Layer)

Cluster Size Chips 20,73 0,736 131,040 131,040 131,040

Cluster Capital Costs

Server Cost usp §5,367,046 $5,367,046 $4,465,128 §4,465,128 84,465,128 $7,022,296 $7,022,208 §7,022,208
Server Service uso $36.000 $36,000 572,000 72,000 $72,000 82,800 $82,800 582,800
Metworking Cost usp $556.073 $585.073 $345.951 $312,347 $360,208 3590,145 3558.441 $617 441
Storage Cost uso 511,772 $111,772 543,968 543,566 543,968 $111,772 $111,772 511,772
Software Licenses and Other Costs uso $38.751 $36.658 $22,028 522,189 $22177 $33.643 $33,850 $33,736
Other Installation uso $92.000 $92.000 372,000 564,800 558,320 $82 000 392,000 $92,000

Service, Networking, Storage, Software, Others usD $834,596 $861,503 $555,947 $515,284 $556,673 $910,360 $879,863 $937,749

Total Upfront Cluster Capex, per Server uso §6,201,642 $6,228,549 85,021,075 §4,980,412 §5,021,801 57,932,656 57,902,159 $7,960,048
Total Upfront Cluster Capex, per Logical GPU uso $86.134 $86.508 369,737 369,172 69,747 3$110,176 3108752 $110,556

Equity Cost of Capital % 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0% 11.0%

Debt Cost of Capital % 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5% 4.5%

Equipment Dawnpayment (Equity Pertion) % 75.0% 75.0% 75.0% 75.0% 75.0% 75.0% 75.0% 75.0%

Weighted Average Cost of Capital % 9.4% 9.4% 9.4% 9.4% 0.4% 9.4% 9.4% 9.4%

Useful Life in Years Years 6 L] ] 6 [ [ ] 6

Total Cluster Capital Costs per Month per Server UsD/mth 5112,946 §113,436 591,445 590,704 $91,458 $144,471 5143916 5144870
USOvh GPL §2.15 5216 51.74 §1.73 51.74 §2.73 5274 5276

Source: SemiAnalysis Al TCO Model

For operating cost of ownership, MI455X lands even beyond VR NVL72 in power draw,
reaching close to ~240kW of server power consumption and ~257kW of all-in power
consumption per server, as compared to GB300 NVL72’s ~142kW of server power
consumption and ~159kW of all-in power consumption per server.

ud Operating Cost of
VR NVL72
GB30ONVL 72 | GB30O NVL 72 VR NVL72 VR NVL72
[wmwsox n;:x ‘“:‘;" (Spectrum (WhitaBox :m;";:h"" n! :3"2' 2300W 2300W (Arista
Ethernet 2- L::” . Ethernet Ethernet | ! il “;“5 [E':“ M | (WhiteBox2L 4-| Ethernet2-
Layer) or 2-Layers) 2-Layers) vee “:r: Rail Ethernat) Layer)

|Clustar Oparating Costs arating Costs
Electricity Cost USDvkWh $0.0870 $0.0870 50,0870 50,0870 50.0870 $0.0870 $0.0870 $0.0870
Utilization Rate % B 80% 80% 80% B80% B80% 80% B80%
Power Usage Effectiveness (PUE) Ratio 1.35 1.35 1.35 1.35 1.35 1.35 1.35 1.35
Electricity Cost per kW of Critical IT per mth USD/kW/mth $68.6 $6B.6 $68.6 588.6 5686 $6B.6 $68.6 $68.6
Colecation Cost USDikWImth $120.0 $1200 $1200 $120.0 $120.0 $120.0 $120.0 $120.0
Total Sell-Build Monthly Costs MUSDIMwW - - - - - -
Total Cost per kW Critical IT Power per Manth USDvkW mth 51866 $188.6 $188.6 $1886 $188.6 $188.6 5188.8 51886
All-in Pawer Consumption L) 257.88 25720 152,70 153.71 153.76 235,67 237.14 236.33
Total Server Cosis per Menth USDimth $48.631 548,508 528,798 528988 528998 544,445 $44.723 $44.570
Remate Hands + Suppert Engineer USDimth $1.179 $1,17¢ $1,179 1,179 $1.179 $1,179 51,179 31,179
Internet Cannection USDimth 3351 $351 5351 5351 $351 $351 $351 5351
Total Cluster Operating Cost per Month, per Server UsDimth 550,161 350,036 330,328 $30.518 530,528 $45,875 $46,253 $46,100
Total Cluster Operating Cost per Month, per GPU UsDimth $697 5695 $421 $424 §424 $639 $642 $640
USDhriGPU 5095 20.58 30.58 50.58

Source: SemiAnalysis Al TCO Model

On a total cost of ownership level, MI455X lands somewhere in between GB300 NVL72
and VR NVL72. This is an intuitive result given the breakdowns above.

The net result of these calculations is that MI455X actually looks very competitive against
both GB300 NVL72 and even the highly performant VR NVL72, when measuring TCO on
a marketed dense FP8 TFLOPs basis. However, as we've mentioned before, AMD has
historically overstated TELOPS in their chip specifications relative to what is achievable,

and we suspect that AMD’s model FLOPs utilization (MFU) is quite low, which likely leads
to a lower effective training throughput.
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Capital Gest per Unit, per Hour USDhriGPU 4

Operating Cogt per Unit, per Hour USDhrGPU $0.95 50.95 50.58 5058 s058 8087 50.88 50.88
‘Total Cost per Unit per Hour USDihriGPU £3.10 8311 §2.32 $2.31 §232 8382 53.62 $3.64

Capital Cost as % of Total Ownership Cost % 68.2% 68.4% T5.1% T4.8% 75.0% 75.9% 75.7% 75.8%
Upfront Capital Cost per Server s 56,201,642 56,228,549 35,021,075 54,880,412 56,021,801 §7 932 656 §7,802,150 57,960,046
Upfront Capital Cost per Lagical GFU 3 586,134 586,508 569,737 £59,172 $69 747 $110,176 $108 752 $110.556
Logical GPUs per Server Logical GPUs 2 T2 T2 T2 T2 72 72 T2
Maximum Scale-up World Size Legical GPUs 72 T2 T2 T2 72 T2 72 72
Marketed FLOPS across World Size (Dense FP8) PFLOPS 1,4400 1,4400 360.0 360.0 3600 1,260.0 1,260.0 12600
Effective Training FLOPS across World Size (Dense FP8) PFLOPS 4768 4768 180.0 180.0 1800 5670 567.0 567.0
Aggregate Memory Bandwidth across Werld Size TB/s 14158 14156 5754 a75.1 575.1 1,590.8 1,500.8 15808
Marketed TFLOPS (Dense FP8) TFLOPS 20,000 20,000 5,000 5,000 5,000 17 500 17 500 17 500
Effective Training TFLOPS (Dense FFE) TFLOPS B8.622 6622 2,500 2,500 2,500 TETS T.B7S 1875
Inference Throughput’ . Tek/siGPU 22,124 221424 9977 4977 9977 24,579 24,579 24579
Memory Bandwidih per Logical GPU TBis 19.7 197 a0 280 80 222 222 222
Marketed TFLOPS (Dense FPB8) / Memory Bandwidth TFLOPSITEIS 1,0173 1073 626.0 6260 6260 7876 TaT 6 1876
Upfront Cluster Cost per PFLOP (Dense FPB) § per PFLOP §4,307 §4.325 S13.047 §12834 §13.940 $5,206 $6,272 637
Upront Cluster Cost per Effective Training PFLOP (Dense FP8) § per PFLOP $13,007 $13,084 $27,805 $27 860 27,800 $12991 $13,937 $14,039
Upfront Cluster Cost per Tok/s Throughput § per Tok/s/GPU £30 $38 §7.0 6.9 570 345 545 845
Upfront Cluster Cost per Memory Bandwidth § per TB/s §4,3681 §4.400 58731 38,660 38,732 §4,958 $4,039 84,976
TCO per Marketed PFLOP (Dense FPB) &/hr per PFLOP 50.16 5016 5046 5048 s0.48 s0.21 50.21 s0.21
TCO per Effective Training PFLOP (Dense FP8) S/hr per FFLOP s0.47 s0.47 50.93 s0.92 $0.93 §0.46 50.46 S0.46
TCO per M Tokens M iokens 3004 30.04 50.06 50.06 5006 50.04 50,04 S0.04

Sfhr per TBis S0.16 $0.16

Source: SemiAnalysis Al TCO Model

If we set the above caveats aside and take marketed PFLOPs at face value, MI455X does
indeed appear competitive to even VR NVL72 on a TCO per PFLOPs basis, as well as a
TFLOPs per watt basis, indicating potential for price competitiveness as well as power
efficiency for marketed training throughputs.

TCO and Power Efficlency by GPU
VR NVL72
GB300 NVL72 | GB300 NVL 72 VR NVL72
MI4XX (WhitoBox| MMXX (Arfsta |  (Spectrum WhiteBox | CES0DNVLTZ | 2300w 2300W ViBtLye
(Arista Ethernet (Spectrum 2300W (Arista
Ethernet 2-Layer) Ethernet 2-Layer) Ethernet Ethernet 2.Layers) Etharnet (WhiteBox2L 4- Etharnet 2-Layer)
2-Layers) 2-Layers) e iy Rail Ethernst)

Total Upfront Cluster Capex, per Logical GPU uso 366,134 $86,508 3$69.737 $69,172 110171 $109,752 $110,556
Total Cast of Ownership, per GPU per Hour USDmrGPU 5310 $3.11 $2.32 2.3 $2.32 $3.62 §3.82 5364
TOP per GPU w 2,500 2,500 1,400 1,400 1,400 2,300 2300 2,300
Dense FLOPs - FP4 TFLOPS 40,000 40,000 15,000 15,000 15,000 35,000 35.000 35,000
Dense FLOPs - FPE TFLOPS 40,000 40,000 15,000 15.000 15,000 35,000 35.000 35,000
Dense FLOPs - FP8 TFLOPS 20,000 20,000 5,000 5,000 5,000 17,500 17.500 17,500
TCO per Marketed PFLOP (Dense FP4) USDPFLOPS $0.08 30.08 80.15 5015 3015 $0.10 $0.10 §0.10
TCO per Marketed PFLOP (Dense FPS) USDMHPFLOPS 50.08 $0.08 $0.15 5015 $0.15 $0.10 §0.10 $0.10
TCO per Marketed PFLOP (Dense FPB) USDmPFLOPS $0.18 $0.16 30.46 $0.46 5046 $0.21 §0.21 021
TFLOPS of FP4 per Watt (GPU TOF) TFLOPSMW 16.0 16.0 107 10.7 0.7 15.2 15.2 15.2
TFLOPS of FPE per Watt (GPU TDP) TFLOPS/W 160 16.0 107 107 0.7 15.2 15.2 15.2
TFL TFLOPSW

Source: SemiAnalysis Al TCO Model

In an earlier article, we discussed how VR NVL72 offered a step-function increase in

performance per TCO, and we introduced the framework of the “one chart to rule them all”
— a way to view both cost-based pricing from the perspective of neocloud deployment
costs, as well as value-based pricing from the perspective of a renter of compute.

To recap the framework behind this chart, the vertical dotted line on the left of the chart
shows the cost-based approach for GPU rental pricing. This represents the minimum
rental price needed to earn a standard project IRR for neoclouds. Below this minimum
rental price, neoclouds do not meet their minimum IRR hurdle for deployments.
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The horizontal dotted line at the top of the chart shows the value-based approach for GPU
rental pricing. This represents the theoretical ceiling for GPU rental pricing, above which,
customers would be indifferent towards the performance improvements in VR NVL72 and
instead opt for older cards.

From GB300 NVL72 to VR NVL72, we saw marketed dense FP8 FLOPs scaling from
5,000 TFLOPs to 17,500 TFLOPs, a 3.5x jump in FP8 FLOPs throughput. This is what
drives the high theoretical maximum rental for VR NVL72 in our chart below.

VR NVL72 Rental Price/PFLOP (Marketed FP8 Dense) and Project IRR vs GPU Rental Price

]
[
=
o
]
=
Il
o
o
¥

Project IRR of ~15.6% needed to achieve the same
returns as GB300 NVL72

Assumes 15% prepay on 5-yeor contract.

Source: SemiAnalysis Al TCO Model

We also extend the same one-chart framework of cost-based and value-based analysis to
MI455X.
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AMD MI455X Rental Price/PFLOP (Marketed FP8 Dense) and Project IRR vs GPU Rental Price

5-Year GPU Rental Price ($/hr/GPU)

Project IRR of ~15.6% needed to achieve the same
returns as GB300 NVL72

100% 150% 200% 250% 300% 350% 400% 450% 500% 550% 600% 650% T00% 750%

Project IRR

Assumes 15% prepay on 5-year controct.

Source: SemiAnalysis Al TCO Model

- 50.00
B00%

Finally, we can combine the two charts to form the unified chart below — which allows a

side by side visualization of AMD MI455X against VR NVL72. Overall, since MI455X has a
lower TCO per marketed dense FP8 PFLOP than VR NVL72, MI455X can be rented out at
a lower rental price per hour to achieve the same minimum IRR hurdle rate of ~15.6%. For

both, their performance per TCO improvements mean that their theoretical rental price
ceiling to the GB300 NVL72 offers a lot of headroom.

AMD MI&XX vs VR NVL72 - Rental Price / PFLOP (Marketed FP8 Dense) vs Project IRR

Project IRR

Rental Price f PFLOP (Marketed FP8 Dense)

VR NVL72 Rental Price / PFLOP s AMD MI4X X Rental Price / PFLOP
VR NVL72 Floor Price

Min IRR Hurdle (15.6%)

--=-=-- AMD MI4XX Floor Price — — Ceiling Price (Value-Based)

Assumes 15% prepay on 5-year cantract.

Source: SemiAnalysis Al TCO Model



https://substackcdn.com/image/fetch/$s_!sik6!,w_1100,c_limit,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F2f69e3ba-35a5-4825-891b-14f7ffa3e768_1664x957.png
https://substackcdn.com/image/fetch/$s_!sik6!,w_1100,c_limit,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2F2f69e3ba-35a5-4825-891b-14f7ffa3e768_1664x957.png
https://substack.com/redirect/3f7e9989-e271-4b74-924f-1ef1f0326852?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI
https://substackcdn.com/image/fetch/$s_!sPOy!,w_1100,c_limit,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fce5fec46-88d7-4ab3-b5ac-ff01c3b99b30_1652x971.png
https://substackcdn.com/image/fetch/$s_!sPOy!,w_1100,c_limit,f_auto,q_auto:good,fl_progressive:steep/https%3A%2F%2Fsubstack-post-media.s3.amazonaws.com%2Fpublic%2Fimages%2Fce5fec46-88d7-4ab3-b5ac-ff01c3b99b30_1652x971.png
https://substack.com/redirect/3f7e9989-e271-4b74-924f-1ef1f0326852?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI

As we covered in our institutional research note framing Nvidia as the Central Bank of Al,

as well as our newsletter article on Nvidia’s backstop program, backstops and financing

structures rhyme across vendors, creating greater vendor lock-in as well as improving the
bankability of AMD and Nvidia’s customers.

TCO including OpenAl & Meta each owning
up to 10% of AMD

As early as October 2025 and February 2026 respectively, AMD issued performance-

based warrants to OpenAl and then to Meta, each for up to 160M shares of AMD common

stock (~10% of shares outstanding per deal) at a $0.01 exercise price. Both vest in
tranches tied to the purchase and deployment of 6GW of AMD Instinct GPUs, with vesting
price hurdles stepping up to $600. The Meta agreement wraps a co-engineered custom
Instinct variant around the MI455 platform (the cut-down recsys part we detailed in the
silicon section above), while OpenAl buys off-the-shelf MI455X and even successor SKUs.
The warrants are an incentive, not a commitment. As we wrote when the OpenAl deal
landed, orders remain contingent on AMD delivering the MI455X silicon and the Helios
system. Furthermore, OpenAl can back out of the first gigawatt at multiple milestones.

Both deals have similar terms: lllustratively, if AMD stock reaches $600, which is the price
hurdle that satisfies all tranches of the warrant, then OpenAl and Meta would each record
an effective rebate of ~$16.0B/GW. Since OpenAl and Meta are only paying ~$15.2B/GW
and ~$18.7B/GW respectively, this means a partner discount of ~105% to ~85%
respectively. More plainly, OpenAl could earn money simply by buying MI455X servers
and exercising the accompanying warrants — of course, assuming AMD stock reaches
$600 while OpenAl holds their shares across all issuance tranches.

Given Nvidia’'s CUDA moat and its wide set of out-of-the-box open-source libraries, AMD
needs frontier labs and hyperscalers to participate to bridge that gap. Furthermore, other
than the obvious competition from Nvidia, TPUs and Trainiums represent competitive
custom ASICs which Google and Amazon already use extensively for their own internal
workloads and have made headway external chip sales to large Al labs. AMD is fighting a
war on two fronts — almost necessitating the undertaking of such these deals to compete
on both the custom ASIC and merchant GPU front.


https://substack.com/redirect/b2590447-b57e-42a8-a185-123a93f9bec4?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI
https://substack.com/redirect/420fe3c0-69a6-41b0-ac24-17dc5bc56c92?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI
https://substack.com/redirect/9b571cf7-fcd6-44de-b7b1-d7fc793637eb?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI
https://substack.com/redirect/9b571cf7-fcd6-44de-b7b1-d7fc793637eb?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI
https://substack.com/redirect/0eeac885-823c-42ba-b359-123f60383b09?j=eyJ1IjoiN3N2aDV3In0.69uj9iqoEnE-BU2o2kD3QFa-7OdFmy0XRqGvPfCNjQI

AMD-OpenAl Deal
AMD MI455X GPU Capex per Watt
AMD MI5XX GPU Capex per Watt'

OpenAl Purchase - MI455X Mix
OpenAl Purchase - MI5XX Mix

OpenAl GPU Capex per Watt

Vesting Price Hurdle that Satisfies all Tranches <
Total Stock Issuance per GW
Total Equity Rebate

Partner Discount % %
1. Projected TDP for MI5XX is 6,000W, causing a larger $B8/GW drop.
2. AMD warrants vest in tranches up to $600.

Source: SemiAnalysis Al TCO Model

AMD-Meta Deal
AMD MI455X GPU Capex per Watt $B/GW
Meta Purchase - MI455X Mix %
Meta GPU Capex per Watt $B/GW

Vesting Price Hurdle that Satisfies all Tranches ' usD
Total Stock Issuance per GW M
Total Equity Rebate $B/GW

Partner Discount % %

1. AMD warrants vest in franches up tfo $600.

Source: SemiAnalysis Al TCO Model

In terms of backstops to major neoclouds, AMD also provided a $300M loan guarantee for
Crusoe in February 2026, offering to rent its own chips if no customers were found, which
allowed Crusoe to raise its loan at 6% interest rate — far cheaper than one might typically

expect for a neocloud.

to 2GW of Instinct MI455X GPUs, with the first gigawatt coming online in 1H27 in Helios
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rack-scale systems, alongside a multi-year engineering collaboration that points Claude at
AMD’s own software problem: optimizing Instinct workloads and accelerating ROCm
development, as mentioned above. Upon this announcement, Anthropic is how set to run
all four major accelerator platforms: Nvidia, TPUs, Trainium, and AMD, and in return, AMD
is investing up to $5B of its own cash into Anthropic, released as deployment milestones

are met.

We predicted the AMD-Anthropic partnership for MI455X as early as April this year in an

institutional research note from our Accelerator and HBM team, as well as in a public post

on X on July 20.

SemiAnalysis % X
Y ANTHROPIC WILL BE AN AMD CUSTOMER
e ACCORDING TO THE PUBLIC GITHUB OF AMD’S
SENIOR DIRECTOR OF Al i ®

We explain the GitHub code and nuances below &
1/4 0

ANTHROP\C

AMD

Source: SemiAnalysis
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Nvidia's backstop program started smaller, with Nvidia providing a $860M lease guarantee

in October 2025 in exchange for warrants, with the lease guarantee figure then rising to
$3.5B by the following quarter in January 2026. On the GPU side, we recently covered

how Nvidia's GPU backstops provide rental price floors with a revenue share above the

floor, engineered in a way that provides comfort to lenders and vastly improves bankability,
while not providing the neocloud with sufficient returns so as to allow complacency.

Part 4: MI500 CPC and NPO
Program

On its next generation of chips, the MI500s series, AMD should be pivoting to co-
packaged copper (CPC) and near-packaged optics (NPO). We expect that the MI500
package will use 9 optical engines of 6.4Thit/s uni-di each, for a total of 57.6T of scale-up
bandwidth. Each optical engine will support 32 lanes of 200Gbit/s each, with each lane
composed of 8 lambdas (4 for transmit and 4 for receive) at 50G NRZ modulation. The
light source for optical engines will come from ELSFPs that also support 6.4Tbit/s uni-di
each.
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MI500 (Arcadia)

Custom Compute Custom
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HBMA4E HBMA4E
Base Die Base Die
Custom Custom
HBMA4E HBMA4E

Custom Custom
HBMAE HEMA4E
Base Die Base Die

Custom Custom
HBMAE HBMA4E

Custom Custom
HBEMAE HEMA4E
Base Die Base Die
Custom Custom
HBMA4E HBM4E

Source: SemiAnalysis Al Accelerator Model

The scale-up network topology should remain simple and based on a flat, one-tier
network, connecting 576 GPUs across 8 racks. This keeps the one-hop GPU-to-GPU
connectivity, limiting tail latency.

The switches should feature Tomahawk 6 ASICs with a different SKU as those should be
able to support 115.2T bandwidth opposed to the 102.4T bandwidth of the traditional
version. The network should feature 288 switches that each connect to the 576 GPUs at
200G per lane, making the fabric highly resilient as there exists multiple path to reach
another GPU.
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Source: SemiAnalysis Al Networking Model
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