AMD's Software Credibility Crisis: An Adequacy Analysis of
the ROCm Counter-Offensive

Executive Summary

This report provides an exhaustive, evidence-based evaluation of the adequacy of
Advanced Micro Devices' (AMD) strategic response to its long-standing GPU software
credibility crisis. The analysis concludes that AMD's "software first" pivot, while
directionally correct and strategically necessary, is a reactive and under-resourced
campaign against a multi-trillion-dollar ecosystem moat meticulously constructed by
NVIDIA over nearly two decades. The transition to a software-centric culture
represents a corporate marathon, not a sprint, and its ultimate success remains
contingent on sustained, multi-year investment and flawless execution against a
competitor that continues to accelerate its own pace of innovation.

The core findings of this analysis are as follows:

e A Crisis of Credibility, Not Just Code: The current software crisis is not a recent
development but the culmination of a historical underinvestment in software,
which has created a significant "credibility debt" with the developer community.
This trust deficit, born from years of inconsistent driver support and a
hardware-centric culture, presents a formidable non-technical barrier to adoption
that will persist even if AMD's software, ROCm, achieves feature parity with
NVIDIA's CUDA.

e A Corrective, Yet Trailing, Response: AMD's strategic response—embodied by
the accelerated evolution of the ROCm software stack, key acquisitions, and
explicit leadership commitments to a "developer first" mentality—is a crucial and
long-overdue course correction. The roadmap for ROCm 7, with its promise of
expanded hardware support and Windows as a first-class citizen, addresses
major historical pain points. However, these efforts trail NVIDIA's ecosystem
maturity, developer mindshare, and, most critically, its absolute resource
commitment by a substantial margin.



e Divergent Innovation Strategies: An analysis based on Eric von Hippel's user
innovation framework reveals two fundamentally different ecosystem-building
models. NVIDIA executed a proactive, long-term strategy of cultivating a broad
user innovation community, particularly in academia, which became a primary
engine for CUDA's success. AMD's strategy is a more recent, reactive, and
concentrated effort, focusing on co-development with a select group of
high-profile enterprise partners and Al labs. This "top-down" approach is a
capital-efficient necessity for a challenger but carries significant risks.

e The Open Source Gambit: The open-source nature of ROCm is AMD's primary
strategic lever against CUDA's proprietary lock-in. This approach offers flexibility
and appeals to a segment of the market wary of single-vendor dependency.
However, its effectiveness is currently constrained by higher developer friction
and lower out-of-the-box productivity compared to NVIDIA's mature and highly
polished toolchain.

Strategic Insights for Stakeholders: The key determinant of AMD's long-term
success in the Al market is not the performance of its next hardware generation, but
the velocity and efficacy of its software ecosystem development. The significant R&D
spending gap relative to NVIDIA remains the largest structural risk to this strategy.
Stakeholders should therefore shift their focus from near-term hardware benchmarks
to a dashboard of ecosystem health indicators. Key Performance Indicators (KPIs)
such as ROCm adoption rates in major Al frameworks, developer satisfaction surveys,
growth in community contributions, and the time required to support new
state-of-the-art Al models will serve as the most reliable leading indicators of whether
AMD's "software first" strategy is translating into a durable, competitive, and
profitable position in the Al era.

I. The CUDA Moat and the Genesis of AMD's Software Credibility
Crisis

To comprehend the scale of the challenge facing AMD, one must first understand the
competitive landscape it seeks to disrupt. This landscape is not defined by a simple
hardware performance race but by a deeply entrenched platform monopoly—the
"CUDA Moat"—that NVIDIA has systematically constructed over nearly two decades.
AMD's current software credibility crisis is a direct consequence of its historical failure
to recognize and counter the strategic implications of this moat, leading to a profound



trust deficit with the global developer community.

Anatomy of a Platform Monopoly: The CUDA Moat

The term "CUDA Moat" describes a powerful, self-reinforcing competitive advantage
that extends far beyond superior silicon. It is a strategic construct built upon three
interconnected pillars: a mature and comprehensive software stack, powerful network
effects driven by a massive user base, and prohibitively high switching costs for
developers and enterprises. This combination has made NVIDIA's ecosystem the de
facto standard for Al and high-performance computing (HPC), creating what one
analyst describes as a "fortress built on software lock-in".'

Pillar 1: Software Stack Maturity

NVIDIA's Compute Unified Device Architecture (CUDA) was first introduced in 2006 and
publicly released in February 2007, giving it an 18-year head start on any competitor.2 This
longevity has allowed the platform to mature into a robust, stable, and feature-rich
environment. The CUDA Toolkit provides developers with a comprehensive suite of tools,
including compilers, debugging and optimization utilities, and a vast array of GPU-accelerated
libraries such as cuDNN for deep neural networks, TensorRT for inference optimization, and
the NVIDIA Collective Communications Library (NCCL) for multi-GPU scaling.4 This mature
stack has been deployed across thousands of applications and is supported by an installed
base that exceeded 500 million CUDA-enabled GPUs by 2021.6 The result is an ecosystem
renowned for its performance, reliability, and out-of-the-box usability, which stands in stark
contrast to the perceived complexities of competing platforms.7

Pillar 2: Network Effects and Community

The immense scale of CUDA's deployment has ignited powerful network effects. The value of
the platform for any single developer is magnified by the presence of millions of other
developers. This has fostered a massive, vibrant, and largely self-sustaining global community
that generates a continuous stream of tutorials, open-source projects, and forum-based
support. This community-driven knowledge base dramatically lowers the barrier to entry for
new developers, creating a virtuous cycle of adoption.9 NVIDIA has actively cultivated this
community through its GPU Technology Conference (GTC), developer programs, and
extensive online forums, turning its user base into its most effective evangelists.6 The
thousands of academic research papers published utilizing CUDA are a testament to its deep
entrenchment in the scientific and research communities, which are the wellspring of future
commercial applications.6

Pillar 3: High Switching Costs

The final pillar of the moat is the creation of immense switching costs for anyone invested in
the ecosystem. Trillions of dollars in Al infrastructure and millions of developer-hours have



been poured into building applications, models, and workflows on top of CUDA.11 Major Al
frameworks like TensorFlow and PyTorch have been deeply optimized for the CUDA
architecture for years, making it the path of least resistance for developers.7

For an enterprise, moving a complex Al workload from CUDA to a competing platform
like AMD's ROCm is not a simple matter of recompiling code. It is a costly and
time-intensive process involving significant re-validation, performance tuning, and
overcoming feature gaps, a process that customers report can take "months of
retraining" to achieve parity." These financial and operational hurdles are substantial
obstacles for any data center operator contemplating a shift away from NVIDIA's
platform, effectively locking them into the ecosystem.™

A Crisis Decades in the Making: AMD's "Credibility Debt"

AMD's current Al software crisis is not a sudden affliction but an acute flare-up of a
chronic condition. The developer community's frustration with ROCm is rooted in a
long history of perceived neglect for software quality and support, creating a
“credibility debt" that the company is only now beginning to address.

Evidence of this long-standing issue can be found in developer forums dating back
five years or more, long before the generative Al boom. Discussions from that period
detail persistent problems with AMD's consumer GPU drivers, including system
instability, "black screens," unreliable configuration tools, and audio glitches under
load." These historical grievances established a narrative within the developer
community of AMD as a hardware-first company where software was, at best, an
afterthought.

This legacy of distrust directly informs the current, often scathing, criticism of ROCm.
Despite its open-source nature and recent improvements, developers frequently
describe the platform in deeply negative terms, calling it a "half assed product”
created merely to "tick a box" on a corporate presentation.” The specific complaints
are consistent and revealing:

e Fragmentation and Inconsistency: A primary source of frustration is ROCm's
inconsistent support across AMD's own product lines. For years, official support
was limited to expensive professional and data center GPUs, while support for the
far more common consumer cards was unofficial, "involved," and prone to
breaking.” Even with recent product launches, developers point out the lack of
ROCm support for the latest Al-enabled APUs, contrasting it with NVIDIA's unified



approach across its entire hardware stack."™

Instability and Poor Developer Experience: Developers report severe stability
issues, including kernel panics when attempting to use multiple GPUs for a single
task—a fundamental requirement for serious Al work."” The installation process is
often described as cumbersome and difficult, contributing to a feeling among
developers of being treated as "second class citizens" compared to their
counterparts in the CUDA ecosystem.” The lack of a comprehensive, pythonic
interface at every level of the software stack is another major pain point for the Al
community.*

Erosion of Trust: The cumulative effect of these issues is a deep-seated erosion
of trust. A developer's time is their most valuable asset. When a platform is
perceived as unreliable, it represents a significant risk to project timelines and
personal productivity. This has led some developers to make long-term
purchasing decisions against AMD, with one commenting that a "dreadful"
experience led them to "postpone buying new AMD GPUs for at least a decade".”
This credibility debt means that AMD must not only fix its software but also
overcome a powerful legacy of skepticism.

Quantifying the Chasm: Market and Mindshare Dominance

The strategic consequences of the CUDA moat and AMD's credibility debt are starkly
visible in quantitative metrics of market share, financial performance, and academic
mindshare.

Market Share: In the critical Al accelerator and data center GPU markets,
NVIDIA's dominance is overwhelming. Independent market analysis consistently
places its share between 80% and 92%." In a Q2 2025 report, AMD's share was
cited as having fallen to 8% from 12% in the previous year, indicating that despite
its efforts, the gap may be widening.'’

Financial Disparity: The market share gap translates into a vast chasm in
financial results. In a single quarter (Q3 2023), NVIDIA reported data center
revenue of $18.4 billion, a figure driven almost entirely by its Al GPU sales.?? In
contrast, AMD's flagship Al accelerator, the MI30O series, is projected to generate
over $2 billion in revenue for the

entirety of 2024.?? This staggering difference in revenue generation underscores
the scale of NVIDIA's commercial success and provides it with immense resources
to reinvest in perpetuating its dominance.



e Academic Mindshare: Academic and research institutions are the breeding
ground for lead users and future innovations. An analysis of publications on the
preprint server arXiv, a bellwether for cutting-edge research, reveals the extent of
CUDA's mindshare dominance. Papers discussing GPU computing invariably use
CUDA as the default baseline. When ROCm is mentioned, it is typically framed as
a "counterpart” or an “alternative" that still "lacks some key functionality".”* A
2024 paper detailing an attempt to transpile CUDA code to ROCm's HIP language
using AMD's own "HIPIFY" tool found that approximately 44% of the CUDA source
files failed to convert successfully.> This highlights a significant technical and
usability gap that discourages adoption within the research community, which
prioritizes productivity and rapid iteration.

The combination of a nearly unassailable competitive moat and a deep-seated
credibility problem with developers defines the monumental challenge AMD faces.
The crisis is not merely about a technological deficit; it is a crisis of trust and
ecosystem viability. NVIDIA's advantage is not just that its platform is mature, but that
it is actively and aggressively being improved. The company is not static; it is
constantly "dredging" its moat by expanding its API surface area and adding new
features to its software stack.” This dynamic means that AMD is aiming at a moving
target. Simply catching up to where CUDA is today is an insufficient and ultimately
losing strategy. AMD must develop the capacity to anticipate where the ecosystem is
headed and build for that future—a far more difficult task for a challenger with limited
resources and a damaged reputation.

Il. AMD's Strategic Counter-Offensive: The "Software First"
Doctrine

Faced with the existential threat posed by the CUDA moat and a growing crisis of
credibility, AMD has initiated a significant, albeit belated, strategic counter-offensive.
This pivot, articulated by leadership as a "software first" or "developer first" doctrine,
represents the company's most serious attempt to date to address its historical
software deficiencies and build a viable ecosystem around its ROCm platform. The
strategy is multifaceted, involving a public rhetorical shift, organizational changes, an
accelerated product roadmap, and strategic acquisitions. However, a critical analysis
of the company's resource allocation reveals a persistent gap between its strategic



rhetoric and its financial commitments.

From Afterthought to Forefront: Acknowledgment and Rhetorical Pivot

A crucial first step in any turnaround is the public acknowledgment of the problem.
AMD's senior leadership, most notably CEO Dr. Lisa Su, has moved to do just that. At
the company's "Advancing Al" event, Su directly addressed the developer community,
stating, "I hear from lots of you as developers on what we can do better in software. |
can say that | hear you".?® She explicitly committed to a "developer first mentality with
Rockom," signaling a fundamental shift in the company's internal priorities.*

This message has been reinforced through other channels. Following public criticism
from prominent software engineer George Hotz regarding ROCm's shortcomings, Su
engaged directly and publicly reaffirmed her commitment to "working with the
community and improving our support".'” This rhetorical shift is significant because it
validates the long-standing complaints of the developer community and signals an
intent to change a corporate culture historically perceived as hardware-centric.

This pivot is being operationalized through several concrete actions. AMD has begun
hosting its own developer-focused "Advancing Al" events, a clear attempt to create a
platform analogous to NVIDIA's highly successful GTC.?” Perhaps most importantly, the
company established a formal developer relations (devrel) function in January 2025.%°
While this move comes years, if not decades, after competitors like Microsoft and
NVIDIA established similar groups, it represents a critical organizational change
necessary to execute a developer-centric strategy. This new approach treats software
not as an accessory to hardware, but as a "product with a 10-year lifecycle that
transcends hardware generations," a philosophy essential for building long-term
developer trust.”

Resource Allocation as Strategic Intent: Following the Money

The most rigorous test of any corporate strategy lies not in its press releases, but in its
allocation of capital and human resources. An analysis of AMD's financials reveals that
while the "software first" rhetoric is clear, the material commitment, particularly when



compared to its primary competitor, is less convincing.

According to recent financial data, NVIDIA's spending on research and development
has grown to be almost double that of AMD's.*° In their respective fiscal years,
NVIDIA's R&D expenditure was reported at $3.090 billion, compared to AMD's $1.583
billion.* This nearly 2-to-1 spending gap is a critical structural disadvantage for AMD.
The disparity is even more pronounced when considering the breadth of products
each company must support. AMD's R&D budget must be spread across CPUs (for
clients and data centers), FPGAs, DPUs, and networking gear, in addition to its GPU
and software efforts. NVIDIA's spending, by contrast, is far more concentrated on its
GPU-centric hardware and software ecosystem.

AMD's public filings with the SEC do reflect the strategic shift in language. The
company states its intent to make "significant progress with our hardware and
platforms," while acknowledging that "accelerating our software roadmap and
strengthening broad ecosystem support remain a top priority".*' The filings mention
"increasing investments to enhance the out-of-the-box experience and expanding
our resources supporting the open-source community".*' However, these filings do
not provide a granular breakdown of software versus hardware R&D spending. This
lack of transparency makes it difficult for external analysts to precisely quantify the
investment behind the "software first" doctrine and assess whether the resource
allocation truly matches the strategic urgency. The overall R&D spending chasm
remains the single largest vulnerability in AMD's comeback strategy.

The ROCm Gambit: An Accelerated Evolution

The centerpiece of AMD's software strategy is the Radeon Open Compute platform
(ROCm). Launched in 2016, ROCm was conceived as an open-source alternative to
CUDA, initially with a strong focus on the high-performance computing (HPC) market
and built on the foundation of the Heterogeneous System Architecture (HSA)." For
much of its history, its evolution was slow. Support for consumer GPUs—the entry
point for a vast number of developers—remained unofficial and notoriously "involved"
to get working, while official support was reserved for a small subset of workstation
and data center cards."

This slow, niche-focused development has given way to a dramatic acceleration,
culminating in the announcement of ROCm 7 in mid-2025.%* This release represents



AMD's most significant and comprehensive software response to date, directly
targeting the key weaknesses that have plagued the platform. The promised
enhancements signal a clear strategic pivot from niche HPC to the broader Al and
developer market:

Major Performance Uplifts: AMD claims that ROCm 7 will deliver a 3.5x
improvement in inference performance and a 3x improvement in training
performance compared to ROCm 6 on the same hardware. These gains are
reportedly enabled by fundamental improvements in the software stack and,
critically, support for new, lower-precision data types like FP4 and FP6, which are
essential for efficient generative Al workloads.*

Expanded Hardware and OS Support: In a landmark move, AMD has committed
to making Windows a "first-class, fully supported OS" for ROCm development,
with availability expected in the second half of 2025.** Simultaneously, the
company plans to roll out official ROCm support for its consumer-grade Radeon
GPUs and Ryzen-powered laptops.® This is a direct and crucial response to one
of the community's longest-standing and most significant complaints, potentially
opening the platform to millions of new developers.

Ecosystem and Tooling Enhancements: Beyond the core runtime, AMD is
building out the surrounding ecosystem. This includes the introduction of "ROCm
Enterprise Al," an MLOps platform aimed at enterprise customers, and deeper
collaboration with key open-source projects like vLLM and SGLang to enable
efficient, large-scale distributed inference.*

To further bolster its software and systems capabilities, AMD has pursued a strategy
of targeted acquisitions. The purchases of Brium, a specialist in Al compilers, and
Enosemi, a silicon photonics firm, are intended to provide AMD with the necessary
intellectual property and talent to build a more comprehensive, full-stack solution that
can compete with NVIDIA's vertically integrated offerings.* The following table
visualizes the acceleration and strategic shift in ROCm's development.

ROCm Version Release Date Key Features & Officially Supported
(Approx.) Strategic Focus Hardware (Key
Examples)
ROCm 1.x 2016 Initial launch via the AMD FirePro S9300
Boltzmann Initiative; x2, Radeon R9 Nano
HSA foundation;

primary focus on HPC
and professional GPU

compute.16




ROCm 3.x-5.x c. 2020-2023 Gradual performance AMD Instinct MI100,
improvements; MI250X; limited and
Blender adds HIP unofficial support for
support; major RDNA/RDNA2
Top500 consumer GPUs.
supercomputer wins
(Frontier, LUMI);
consumer GPU
support remains
unofficial and
problematic.’®

ROCm 6.x Late 2023/2024 Improved integration AMD Instinct MI300
with PyTorch and series; improved but
TensorFlow; initial still unofficial support
support for new Al for RDNA3 consumer
features like Flash GPUs.

Attention;
performance and
feature set still lag
CUDA significantly."

ROCm 7.0 Preview 2025 Major Strategic AMD Instinct MI350
Pivot: 3.5x inference series; official
uplift claim; FP4/FP6 support planned for
data types; official Radeon RX 9000
Windows and series and Ryzen Al
consumer Radeon Max processors.
GPU support; ROCm
Enterprise Al MLOps
platform; distributed
inference
partnerships.*®

This strategic evolution reveals a company that has moved from a defensive,
niche-oriented posture to an offensive, broad-market strategy. However, this pivot is a
"top-down" ecosystem build, a choice dictated by its resource constraints. AMD is
focusing its efforts on securing large-scale supercomputer contracts and partnering
with major Al labs, hoping that the solutions and credibility established at the top of
the market will eventually trickle down to the broader developer base."” This contrasts
sharply with NVIDIA's historical "bottom-up" success, which was built on winning the
hearts and minds of individual researchers and hobbyists first.

This top-down approach creates a significant temporal vulnerability. It relies on




convincing large, strategic customers to co-invest significant time and engineering
resources to port and optimize their complex workloads for the ROCm stack, a
process that leadership acknowledges is based on "deep work, deep partnerships".*?
This is inherently slow. The risk is that NVIDIA, with its relentless annual product
cadence and continuous software updates, will launch a next-generation platform
before AMD's software is fully optimized for its current-generation hardware.* This
could trap AMD in a perpetual cycle of catching up, where by the time its software is
ready for prime time on one hardware generation, the market's focus has already
shifted to the next, jeopardizing revenue ramps and market share gains.

lll. A Tale of Two Ecosystems: A User Innovation Analysis (von
Hippel Framework)

To assess the strategic depth of AMD's and NVIDIA's approaches to their developer
ecosystems, it is insufficient to merely compare features or performance benchmarks.
A more insightful evaluation requires a theoretical framework that explains how
innovation occurs within complex technological communities. The work of MIT
professor Eric von Hippel on user-centered innovation provides such a framework.
Von Hippel's research posits that users, particularly "lead users," are often the true
source of commercially significant innovations, and that successful firms learn to
facilitate, rather than dictate, this user-driven process.** Analyzing AMD and NVIDIA
through this lens reveals two profoundly different strategies for identifying,
empowering, and harnessing user innovation.

Cultivating Genius: NVIDIA's Proactive Mastery of Lead User Engagement

NVIDIA's long-term dominance is not an accident of history but a textbook, if perhaps
implicit, execution of von Hippel's principles. The company's strategy was built on the
early and sustained identification and empowerment of "lead users"—those who face
needs that will become mainstream in the future and who stand to benefit
significantly by obtaining a solution to those needs.* In the context of Al, these lead
users were overwhelmingly located in academic and scientific research institutions.



NVIDIA systematically built deep, structural ties with this community long before the
commercial potential of GPU computing for Al was widely understood. This was
achieved through a multi-pronged portfolio of programs designed to embed CUDA
into the very fabric of scientific research:

Institutional Partnerships and Research Centers: NVIDIA did not merely
sponsor individual projects; it became a founding member and sponsor of
collaborative academic research centers at the world's top engineering
universities, including UC Berkeley's Aspire lab, the Stanford Center for Image
Systems Engineering (SCIEN), and programs at MIT and Carnegie Mellon.*® This
gave the company a direct line of sight into cutting-edge research and access to
the brightest minds in the field.

Direct Funding of Innovators: Through its Graduate Fellowship and Academic
Grant programs, NVIDIA directly funded the work of the next generation of
researchers.*’ This created a loyal cohort of innovators who were trained on and
equipped with NVIDIA hardware and the CUDA programming model from the
earliest stages of their careers.

Curriculum Integration: By providing resources like the Deep Learning Institute
(DLI) Teaching Kits, NVIDIA made it easy for educators to incorporate GPU
programming into their computer science and engineering curricula.”” This
effectively created a "farm system" for CUDA developers, ensuring that a steady
stream of graduates entered the workforce already fluent in the NVIDIA
ecosystem.

This proactive, long-term investment in the lead user community meant that when the
pivotal "AlexNet moment" occurred in 2012, demonstrating the power of GPUs for
deep learning, the key innovators were already deeply enmeshed in the CUDA
ecosystem.” NVIDIA had successfully cultivated the very community that would go on
to create the Al revolution, making CUDA the default platform for this new era of
computing.

AMD's Reactive Race to Build a Community

In stark contrast, AMD's approach to user innovation has been, until very recently,
reactive and far more narrowly focused. Lacking the deep, historical ties to the broad
academic community that NVIDIA enjoys, AMD is now racing to engage the lead users
who have already established themselves on the competing platform.



Concentrated Lead User Engagement: Rather than attempting to replicate
NVIDIA's broad-based academic programs, AMD is pursuing a more targeted
strategy of partnering directly with the current titans of the Al industry. The
company has forged collaborations with established leaders like OpenAl, Meta,
and Cohere." The revelation by AMD executive Forrest Norrod that input from
OpenAl "heavily informed" the design of the next-generation MI450 accelerator is
the clearest example of this direct, high-stakes lead-user collaboration.” This is a
pragmatic choice to work with users whose needs are already validated and
commercially significant.

Community Building Through Events: AMD is now actively sponsoring and
organizing hackathons, workshops, and user meetups, often in partnership with
HPC centers like PDC at KTH in Sweden or other technology companies like HPE
and Modular.”” The explicit goal of these events is often to port existing CUDA
code to ROCm and optimize its performance, directly tackling the primary
adoption barrier and attempting to build a community through hands-on
engagement.”’

Lowering Barriers with Enablement Tools: The recent launch of the AMD
Developer Cloud is a direct application of user innovation principles. By offering
free credits for developers to access and experiment with high-end Instinct GPUs,
AMD is lowering the financial and logistical barriers to entry, encouraging the kind
of experimentation and tinkering that often leads to novel applications.”

Democratizing Innovation: Toolkits and Information Stickiness

A central tenet of von Hippel's theory is that firms should not just listen to users but
provide them with "toolkits for innovation"—tools and platforms that empower them to
develop their own solutions.*> A comparison of the CUDA and ROCm ecosystems as
innovation toolkits reveals a classic trade-off between polished usability and open
flexibility.

NVIDIA's Toolkit (CUDA): The CUDA platform is a highly polished, mature, and
comprehensive toolkit designed to minimize developer friction. It includes the
core CUDA Toolkit, extensive libraries, a stable compiler, and powerful debugging
and profiling tools that are consistent across the entire product stack.” By
ensuring that code developed on an inexpensive consumer gaming GPU could
scale seamlessly to a high-end data center accelerator, NVIDIA effectively
"unstuck" what von Hippel calls "sticky information"—the local, context-specific



knowledge that developers possess.” A developer did not need to be at a major
institution with access to expensive hardware to learn, experiment, and innovate.
The ecosystem's vast repository of documentation, tutorials, and
community-generated solutions further democratizes access to knowledge,
making the platform accessible to a wide range of skill levels.’

AMD's Toolkit (ROCm): ROCm is positioned as the more open and flexible
toolkit. Its primary value proposition is that it is open source, allowing
sophisticated users to "inspect, extend, and optimize the full stack, from compiler
to kernel".*® This offers a degree of control and customizability that is impossible
in NVIDIA's proprietary world. However, this flexibility has historically come at the
cost of high friction. Poor documentation, complex installation procedures, and
inconsistent behavior made information "stickier," requiring a higher level of
expertise to solve problems and effectively use the platform. AMD's recent

efforts, such as the move to a unified CMake-based build system called
"TheRock" and a renewed focus on documentation, are direct attempts to
address this usability deficit.** The Heterogeneous-compute Interface for
Portability (HIP) is a key component of this new toolkit, designed specifically to
reduce the "stickiness" of switching from CUDA by providing a C++ compatibility
layer that can target both hardware platforms.™

The following table provides a systematic, theory-grounded comparison of the two
companies' ecosystem strategies based on the key principles of user innovation.

of the academic
research community
through grants,
fellowships, and
institutional

partnerships.*®

partnerships with
established Al
industry leaders (e.g.,
OpenAl, Cohere) to
co-design future
products and improve

User Innovation NVIDIA (CUDA AMD (ROCm Strategic Implication
Metric Ecosystem) Ecosystem)

Lead User Proactive & Broad: Reactive & NVIDIA built a diverse
Identification & Decades-long, Concentrated: innovation pipeline,
Engagement systematic cultivation Recent, focused while AMD is making

targeted bets on a
few key partners.
AMD's approach is
higher-risk but more
capital-efficient.

toolkit that scales
from consumer to

Open-source stack
offers flexibility but

software.”
Innovation Toolkit Mature & Open & NVIDIA prioritized
Effectiveness Low-Friction: Highly High-Friction developer
polished, unified (Improving): productivity, creating

a massive user base.
AMD prioritized




data center, lowering
the barrier to entry
and promoting wide

has historically
suffered from poor
usability and

openness, appealing
to a smaller, more
expert user base, and

two decades through
events like GTC,
extensive forums, and
a vast library of
user-generated

content.®

effort driven by
company-sponsored
hackathons,
developer cloud
access, and user

meetups.*®

adoption.* documentation. is now playing
ROCm 7 and HIP aim catch-up on usability.
to reduce this
friction.'®
Innovation Massive & Nascent & NVIDIA's community
Community Self-Sustaining: A Top-Down: is an organic,
Development global community Community building powerful network
fostered over nearly is a recent, deliberate effect. AMD is

attempting to
artificially seed a
community, a difficult
and long-term
endeavor.

Handling of "Sticky
Information"

Low Stickiness:
Extensive
documentation,
tutorials, and a
massive support
community make
solutions to common
problems widely and

easily accessible.’

High Stickiness
(Reducing):
Historically, lack of
documentation and
fragmented support
made solving
problems difficult.
Open source
provides deep access
but requires
expertise. This is now
a key focus area for

improvement.?’

NVIDIA's ecosystem
makes it easier for
average developers
to be productive.
AMD's ecosystem has
traditionally required
more expert-level
knowledge, limiting
its appeal.

This analysis reveals that the two companies are not just competing on hardware but
are executing fundamentally different innovation strategies. NVIDIA has managed its
innovation risk through a diversified, long-term "portfolio" approach, seeding a wide
community and waiting to see which innovations would bear fruit. AMD, as the
challenger with fewer resources, is pursuing a more concentrated "venture capital”
strategy, placing large bets on a few high-profile partners.

Theoretically, AMD's open-source strategy holds a potential trump card: it could
accelerate the diffusion of user innovations more rapidly than NVIDIA's closed model.
In an open ecosystem, a user-developed breakthrough can be immediately inspected,
forked, and integrated by the entire community, potentially enabling faster iteration




cycles than innovations that must be funneled through NVIDIA's official, proprietary
release process.* The recent community-led contributions that improved ROCm's
Windows support ahead of AMD's own internal schedule provide an early, tantalizing
glimpse of this potential.”” However, this advantage is entirely contingent on AMD's
ability to first foster a community that is large enough, vibrant enough, and skilled
enough to generate these critical innovations in the first place.

IV. Lessons from a Platform Titan: Benchmarking Against
Microsoft's Playbook

To place AMD's current software strategy in a broader historical context, it is
instructive to compare it to one of the most successful platform-building efforts in
technology history: Microsoft's "developers, developers, developers" crusade of the
1990s and early 2000s. This comparison provides a powerful benchmark for
evaluating the principles and execution of AMD's ecosystem strategy, revealing both
encouraging parallels and significant, persistent gaps.

"Developers, Developers, Developers": The Microsoft Model

Microsoft's ascent to platform dominance with Windows was not preordained; it was
the result of a deliberate, well-resourced, and brilliantly executed strategy to win the
loyalty of the developer community. This effort was not based on marketing slogans
but on a deep, technical understanding of what developers needed to be successful.”’
The strategy rested on two foundational pillars: superior tooling and technically
proficient evangelism.

Pillar 1: Superior, Productive Tools

The heart of Microsoft's strategy was the creation of development tools that made
programmers exceptionally productive on the Windows platform. In the early 1990s, when
developing for the native Windows API was notoriously difficult, Microsoft introduced Visual
Basic (VB) and later the comprehensive Visual Studio suite. These tools were revolutionary,
pioneering features that are now industry standards, such as syntax-highlighting editors,
"IntelliSense" statement completion, and integrated, visual debugging capabilities.57 By
dramatically reducing the complexity and time required to build Windows applications,



Microsoft provided a compelling, productivity-based reason for developers to choose its
platform over competitors like Borland or Nantucket.57

Pillar 2: Technically Credible Evangelism

Microsoft understood that winning over a skeptical developer audience required more than
just good tools; it required credible, expert guidance. The company built a Developer
Relations Group staffed with "Technical Evangelists" who were fundamentally different from
the marketing-oriented evangelists at competitors like Apple. Microsoft's evangelists were
experienced developers themselves, with a "laser focused goal" of helping their partners write
code, navigate distribution channels, and successfully ship their products.58 Their currency
was technical credibility and a genuine ability to solve problems. As one veteran of the
program noted, the definition of evangelism at Microsoft was “the art and science of getting
developers to ship products that support Microsoft's platforms".58 This hands-on,
technically-grounded approach built trust and demonstrated a real commitment to the
success of third-party developers.

Pillar 3: Ecosystem as a Strategic Business Goal

Crucially, Microsoft treated its developer ecosystem not as a support function or a cost
center, but as a core strategic asset. The explicit goal was to foster a vibrant ecosystem of
third-party applications that would increase the value of the Windows platform, thereby
creating "stickiness" and driving sales of the operating system.58 Programs like the Microsoft
Most Valuable Professional (MVP) program were created to identify and reward expert
community members, effectively turning them into external evangelists for Microsoft
technologies.58 This demonstrated a sophisticated understanding of platform dynamics and
the power of community network effects.

AMD's Echoes of History: A Strategy in Gestation

When AMD's current software strategy is benchmarked against the Microsoft model, it
becomes clear that while AMD is beginning to embrace the right principles, it is still in
the early stages of a long and difficult journey.

Tooling - The Primary Gap: The most significant divergence from the Microsoft
playbook lies in the quality and productivity of the core development tools. Where
Microsoft won developers over with the superior productivity of Visual Studio, AMD's
ROCm has, for much of its existence, been a source of immense friction. Developer
forums are replete with complaints about the difficulty of the ROCm experience, from
kernel panics and arcane installation procedures to subpar performance and
debugging challenges.” This is the very inverse of the Microsoft strategy. The recent,
explicit focus by AMD leadership on the "developer experience" and on improving the
"out-of-the-box" setup process shows a newfound recognition of this critical gap.?



The ultimate goal for AMD must be to make ROCm not just a viable open-source
alternative, but a genuinely productive and even pleasant platform for developers to
use.

Evangelism - A Late and Under-Resourced Start: Microsoft began building its
technical evangelism team in 1989.°® AMD, by contrast, only established a formal
developer relations (devrel) function in January 2025.%° For the majority of ROCm's
existence, there was no well-funded, strategically-directed organization dedicated to
winning the hearts and minds of developers. While individual engineers and
executives at AMD have certainly engaged with the community, this lack of a formal,
sustained effort stands in stark contrast to Microsoft's decades-long,
resource-intensive investment in developer outreach. The current devrel effort
appears to be led by a small number of dedicated individuals, a far cry from the large,
influential Developer Division that was a powerhouse within Microsoft.?

Ecosystem Goal - Now Explicit, But Execution is Key: AMD's leadership now
explicitly articulates the strategic importance of its software ecosystem, framing it as
a long-term "product" that is essential for winning and retaining enterprise
customers.” This mirrors Microsoft's historical understanding of the platform's
strategic value. AMD is also beginning to use acquisitions to build out its software
capabilities, such as the purchase of Nod.ai (acquired as Brium) to bring in crucial
compiler and Al software talent.”” These are the right moves, but they are preliminary
steps in a long process of building the necessary institutional muscle.

The core lesson from Microsoft's success is that developer productivity is the
ultimate platform feature. A platform wins by making it easier, faster, and more
profitable for developers to build and ship their applications. The ideological appeal of
"open source" is a secondary concern for the vast majority of developers compared to
the pragmatic benefits of a toolchain that simply works, is well-documented, and is
backed by a responsive and knowledgeable support community. AMD's primary
engineering focus, therefore, must be a relentless campaign to reduce developer
friction and increase the productivity of the ROCm ecosystem to a level that is, at a
minimum, competitive with CUDA.

Furthermore, Microsoft's history demonstrates that for a developer platform to
succeed, it must be treated as a top-level business priority with its own
profit-and-loss responsibility, not merely as a support function for hardware sales.
AMD's recent organizational changes and strategic rhetoric suggest a move in this
direction. However, it remains an open question for investors whether this represents
a genuine and permanent realignment of power, culture, and resources within AMD, or



simply a temporary, tactical rebranding of the company's historically hardware-centric
culture. The persistent disparity in R&D spending relative to NVIDIA suggests that this
cultural transformation may not yet be fully reflected in the company's budget
priorities.*

V. Strategic Assessment and Forward Outlook

After a comprehensive analysis of AMD's strategic response to its software credibility
crisis, a clear, albeit complex, picture emerges. The company has correctly diagnosed
the existential threat posed by NVIDIA's ecosystem dominance and has embarked on
a necessary, multi-generational journey to build a competitive software platform. The
accelerated ROCm roadmap, the public commitment to a "developer first" culture,
and the targeted acquisitions are all positive and long-overdue steps. However, a
sober assessment reveals that the strategy's sufficiency is constrained by formidable
structural disadvantages, and its ultimate success is far from guaranteed.

Is the "Software First" Strategy Sufficient?

AMD's "software first" doctrine is a necessary condition for its survival and relevance
in the Al era, but it is not, in its current form, a sufficient condition to dethrone NVIDIA.
The strategy's potential is capped by three major, interwoven constraints:

1. Resource Asymmetry: The most significant structural impediment is the vast
disparity in R&D investment. With NVIDIA's R&D budget approaching double that
of AMD's, the company is fundamentally outgunned.* This financial gap allows
NVIDIA to simultaneously advance its core GPU architecture, its networking
technology (NVLink), and its comprehensive software stack at a velocity that AMD
struggles to match. AMD must fund a broader portfolio of products with fewer
resources, forcing it to make difficult trade-offs and leaving it vulnerable to being
out-innovated across the full system stack.*?

2. Temporal Lag: AMD is playing a game of catch-up against an opponent with a
nearly two-decade head start.? The network effects, developer trust, and sheer
volume of code built on CUDA have created a degree of ecosystem inertia that is
exceptionally difficult to overcome. Time is a competitive weapon that NVIDIA has



in abundance and AMD does not. Every year that AMD spends closing the feature
gap is another year that NVIDIA spends deepening its moat and locking in more
customers.”®

3. Cultural Inertia: Transforming a historically hardware-centric company into a
"software first" organization is a profound change management challenge. It
requires a shift in mindset, priorities, and incentive structures, from the executive
suite to the individual engineer. While leadership's rhetoric has changed,
overcoming decades of cultural inertia is a slow and arduous process. The
persistent complaints from developers about the user experience suggest that
this cultural transformation is still in its early stages.™

The Open Source Dilemma: Differentiator or Distraction?

AMD's primary strategic lever against the CUDA moat is ROCm's open-source nature.
This presents both a significant opportunity and a potential pitfall.

e The Bull Case (Differentiator): For a specific segment of the market, openness
is a powerful value proposition. It appeals to developers and organizations
ideologically opposed to proprietary vendor lock-in.** It offers sophisticated
customers, such as hyperscalers and national HPC laboratories, the flexibility to
inspect, customize, and optimize the entire software stack to meet their unique
needs.*® In theory, it can also foster a more dynamic, community-driven
innovation model where improvements are developed and shared more rapidly
than in a closed ecosystem.? This open approach is AMD's most distinct point of
contrast with NVIDIA's historically proprietary model and its most compelling
argument for why the market needs a strong second source.>

e The Bear Case (Distraction): An open-source strategy is not a panacea. It can
lead to fragmentation, inconsistent quality, and a slower pace of development for
core, foundational features if the sponsoring company does not invest heavily in
stewardship and if the external community is not large or skilled enough to
contribute meaningfully. For the majority of enterprise developers, who prioritize
stability, productivity, and time-to-market, a "buggy but open" platform is not a
compelling alternative to a "polished but closed" one that simply works.” AMD's
own internal ambivalence on this front was revealed by its decision to quietly fund
and then subsequently quash the ZLUDA project, a promising CUDA compatibility
layer that could have provided a more direct bridge for developers.®° This
suggests a lack of clear, consistent vision on the best path forward.



KPIs for an Ecosystem Turnaround: An Investor's Dashboard

To provide actionable insights for stakeholders, it is essential to move beyond tracking
simple hardware sales or revenue forecasts. The success of AMD's long-term Al

strategy hinges on the health of its software ecosystem. The following dashboard
outlines the Key Performance Indicators (KPIs) that investors and analysts should
monitor to gauge whether the "software first" strategy is translating into tangible

market traction.

KPI Category

Key Performance Indicator
(KPI)

Rationale & Source of Data

Developer Adoption &
Friction

ROCm Adoption in Public
Cloud: Percentage of Al/ML
instances on major cloud
providers (AWS, Azure, GCP,
Oracle) that offer and see
uptake of AMD ROCm-based
GPUs.

Measures real-world
enterprise adoption beyond
"hero" announcements. Data
from cloud provider instance

catalogs and analyst reports.’

GitHub Issue Resolution
Velocity: Average time to
close critical bugs and ratio of
opened vs. closed issues in
core ROCm repositories (e.g.,
ROCm, MIOpen, hipify).

A direct measure of the
responsiveness and health of
AMD's software engineering
and QA process. Data directly

from GitHub.®'

"Time to Hello World": A
qualitative and survey-based
metric tracking the perceived
ease of installation and
running a basic sample
application on a new system.

Measures the out-of-the-box
developer experience, a key
friction point. Data from
developer surveys, forum
sentiment, and

documentation feedback.'

Community Health & User
Innovation

Non-AMD Contributor
Growth: Number of active,
unique, non-AMD contributors
to key ROCm GitHub
repositories over time.

Indicates whether a genuine,
self-sustaining open-source

community is forming around
the platform. Data directly

from GitHub.®'

User-Generated Content

A proxy for ecosystem




Volume: Rate of creation of
new, high-quality tutorials,
blog posts, and forum
solutions by community
members.

vibrancy and knowledge
sharing, which lowers the
barrier to entry for new
developers. Monitored via web
analytics and community
forums.

Academic Mindshare Trend:
Ratio of new academic papers
on arXiv mentioning "ROCm"
or "HIP" versus "CUDA" in
Al/ML contexts.

Tracks adoption among lead
users in the critical research
community. Data from arXiv
and academic search

engines.”

Competitive Parity

Time-to-Support for SOTA
Models: The number of
days/weeks between the
release of a new
state-of-the-art Al model
(e.g., Llama 4, Gemma 3) and
the availability of optimized,
stable support on ROCm
versus CUDA.

A critical measure of AMD's
agility and ability to keep pace
with the rapidly evolving Al
landscape. Data from
AMD/NVIDIA blogs and

framework release notes.*®

MLPerf Benchmark Parity &
Reproducibility:
Performance on
industry-standard MLPerf
benchmarks, with a focus on
out-of-the-box performance
and the ease of reproducing
AMD's claimed results.

Moves beyond "hero"
numbers to assess real-world,
accessible performance. Data
from official MLPerf
submissions and third-party

validation.?®

Concluding Judgement and Outlook

AMD has correctly identified the existential nature of its software problem and has
embarked on a difficult but essential journey to transform itself into a credible
full-stack Al solutions provider. The strategic pivot is real, the leadership commitment
is audible, and the acceleration of the ROCm roadmap is tangible. These efforts have
likely saved the company from irrelevance in the Al accelerator market.

However, the response remains fundamentally inadequate in scope and resources to




displace NVIDIA as the industry standard in the foreseeable future. The chasm in R&D
spending, ecosystem maturity, developer trust, and installed base is simply too vast to
be bridged in a single or even a few product cycles. AMD is running a marathon
against a competitor who is not only miles ahead but is also running faster.

Therefore, the most probable long-term outcome is not a dramatic reversal of
fortunes but the emergence of a stable duopoly. AMD's strategy, if executed well,
should enable it to carve out a durable and profitable number-two position in the Al
accelerator market. It will likely find success with customers who are highly
cost-sensitive, those in the HPC space who value deep customizability, and large
enterprises seeking to de-risk their supply chain by cultivating a viable second source.

Complete failure is now a low-probability outcome. But displacing CUDA as the
default language of Al is an even lower-probability one. For the foreseeable future,
AMD's success will not be measured by its ability to beat NVIDIA, but by its ability to
become a credible, reliable, and profitable alternative in a market that is growing large
enough to support both. The "software first" strategy is AMD's only viable path to
achieving that goal.

Works cited

1. NVIDIA's Iron Grip on Al: Why AMD's Comeback Is a Losing Battle - Alnvest,
accessed June 30, 2025,
https://www.ainvest.com/news/nvidia-iron-grip-ai-amd-comeback-losing-battle-
2506/

2. CUDA - Wikipedia, accessed June 30, 2025, https://en.wikipedia.org/wiki/lCUDA

3. Nvidia at the Center of the Generative Al Ecosystem—For Now, accessed June
30, 2025,
https://cacm.acm.org/opinion/nvidia-at-the-center-of-the-generative-ai-ecosyst
em-for-now/

4. CUDA Zone - Library of Resources - NVIDIA Developer, accessed June 30, 2025,
https://developer.nvidia.com/cuda-zone

5. Open-Source Projects - NVIDIA Developer, accessed June 30, 2025,
https://developer.nvidia.com/open-source

6. About CUDA | NVIDIA Developer, accessed June 30, 2025,
https://developer.nvidia.com/about-cuda

7. AMD or NVIDIA? A Complete Guide to Selecting the Right Server GPU - Spheron's
Blog, accessed June 30, 2025,
https://blog.spheron.network/amd-or-nvidia-a-complete-guide-to-selecting-the
-right-server-gpu

8. ROCm vs CUDA Practical Comparison - Scimus, accessed June 30, 2025,

https://thescimus.com/blog/rocm-vs-cuda-a-practical-comparison-for-ai-develo
pers/



https://www.ainvest.com/news/nvidia-iron-grip-ai-amd-comeback-losing-battle-2506/
https://www.ainvest.com/news/nvidia-iron-grip-ai-amd-comeback-losing-battle-2506/
https://en.wikipedia.org/wiki/CUDA
https://cacm.acm.org/opinion/nvidia-at-the-center-of-the-generative-ai-ecosystem-for-now/
https://cacm.acm.org/opinion/nvidia-at-the-center-of-the-generative-ai-ecosystem-for-now/
https://developer.nvidia.com/cuda-zone
https://developer.nvidia.com/open-source
https://developer.nvidia.com/about-cuda
https://blog.spheron.network/amd-or-nvidia-a-complete-guide-to-selecting-the-right-server-gpu
https://blog.spheron.network/amd-or-nvidia-a-complete-guide-to-selecting-the-right-server-gpu
https://thescimus.com/blog/rocm-vs-cuda-a-practical-comparison-for-ai-developers/
https://thescimus.com/blog/rocm-vs-cuda-a-practical-comparison-for-ai-developers/

10.

11.

12.

13.

14.

15.
16.
17.

18.

19.

20.

21.

How did CUDA succeed? (Democratizing Al Compute, Part 3) - Modular Al,
accessed June 30, 2025,
https://www.modular.com/blog/democratizing-ai-compute-part-3-how-did-cuda
-succeed

13 New Al-Focused Technologies For Nvidia Al Ecosystem At Nvidia GTC 2025 -
CRN, accessed June 30, 2025,
https://www.crn.com/news/ai/2025/12-new-ai-focused-technologies-for-nvidia-a
i-ecosystem-at-nvidia-gtc-2025

AMD's New Al Playbook: Can Startups Help It Cross the CUDA Moat? | Nasdaq,
accessed June 30, 2025,
https://www.nasdag.com/articles/amds-new-ai-playbook-can-startups-help-it-cr
0ss-cuda-moat

AMD Vs NVIDIA: Which GPU Fits Your Business In 20257 - AceCloud, accessed
June 30, 2025, https://acecloud.ai/blog/amd-vs-nvidia/

Data Center GPUs Analysis Report 2025: Global Market to Reach $22.46 Billion at
a CAGR of 21.63% - Growing Al Workloads and Cloud Integration Drive GPU
Server Demand in HPC Ecosystem - ResearchAndMarkets.com - Business Wire,
accessed June 30, 2025,

https://www.businesswire.com/news/home/20250521662356/en/Data-Center-GP
Us-Analysis-Re ort 2025-Global-Market-to-Reach- %2422 46-Billion-at-a-CAGR

emand in-HPC-Ecosystem---ResearchAndMarkets.com

Has AMD drivers for GPU been bad, historically? - Reddit, accessed June 30,
2025,
https://www.reddit.com/r/Amd/comments/icajuv/has_amd_drivers_for_gpu_been
bad_historically/

CUDA vs. ROCm: A case study - Hacker News, accessed June 30, 2025,
https://news.ycombinator.com/item?id=38700060

ROCm - Wikipedia, accessed June 30, 2025, https://en.wikipedia.org/wiki/ROCm
Lisa Su Reaffirms Commitment To Improving AMD ROCm Support, Engaging The
Community - Phoronix, accessed June 30, 2025,
https://www.phoronix.com/news/Lisa-Su-ROCm-Commitment

Ask HN: Why hasn't AMD made a viable CUDA alternative? | Hacker News,
accessed June 30, 2025, https://news.ycombinator.com/item?id=43547309
AMD's Pain Point is ROCm Software, NVIDIA's CUDA Software is Still Superior for
Al Development: Report | Page 2 | TechPowerUp Forums, accessed June 30,
2025,
https://www.techpowerup.com/forums/threads/amds-pain-point-is-rocm-softwa
re-nvidias-cuda-software-is-still-superior-for-ai-development-report.330155/pa
ge-2

AMD 2.0 — New Sense of Urgency | MI450X Chance to Beat Nvidia - SemiAnalysis,
accessed June 30, 2025,
https://semianalysis.com/2025/04/23/amd-2-0-new-sense-of-urgency-mi450x-c
hance-to-beat-nvidia-nvidias-new-moat/

AMD's Freshly-Baked MI350: An Interview with the Chief Architect | Hacker News,



https://www.modular.com/blog/democratizing-ai-compute-part-3-how-did-cuda-succeed
https://www.modular.com/blog/democratizing-ai-compute-part-3-how-did-cuda-succeed
https://www.crn.com/news/ai/2025/12-new-ai-focused-technologies-for-nvidia-ai-ecosystem-at-nvidia-gtc-2025
https://www.crn.com/news/ai/2025/12-new-ai-focused-technologies-for-nvidia-ai-ecosystem-at-nvidia-gtc-2025
https://www.nasdaq.com/articles/amds-new-ai-playbook-can-startups-help-it-cross-cuda-moat
https://www.nasdaq.com/articles/amds-new-ai-playbook-can-startups-help-it-cross-cuda-moat
https://acecloud.ai/blog/amd-vs-nvidia/
https://www.businesswire.com/news/home/20250521662356/en/Data-Center-GPUs-Analysis-Report-2025-Global-Market-to-Reach-%2422.46-Billion-at-a-CAGR-of-21.63---Growing-AI-Workloads-and-Cloud-Integration-Drive-GPU-Server-Demand-in-HPC-Ecosystem---ResearchAndMarkets.com
https://www.businesswire.com/news/home/20250521662356/en/Data-Center-GPUs-Analysis-Report-2025-Global-Market-to-Reach-%2422.46-Billion-at-a-CAGR-of-21.63---Growing-AI-Workloads-and-Cloud-Integration-Drive-GPU-Server-Demand-in-HPC-Ecosystem---ResearchAndMarkets.com
https://www.businesswire.com/news/home/20250521662356/en/Data-Center-GPUs-Analysis-Report-2025-Global-Market-to-Reach-%2422.46-Billion-at-a-CAGR-of-21.63---Growing-AI-Workloads-and-Cloud-Integration-Drive-GPU-Server-Demand-in-HPC-Ecosystem---ResearchAndMarkets.com
https://www.businesswire.com/news/home/20250521662356/en/Data-Center-GPUs-Analysis-Report-2025-Global-Market-to-Reach-%2422.46-Billion-at-a-CAGR-of-21.63---Growing-AI-Workloads-and-Cloud-Integration-Drive-GPU-Server-Demand-in-HPC-Ecosystem---ResearchAndMarkets.com
https://www.reddit.com/r/Amd/comments/icajuv/has_amd_drivers_for_gpu_been_bad_historically/
https://www.reddit.com/r/Amd/comments/icajuv/has_amd_drivers_for_gpu_been_bad_historically/
https://news.ycombinator.com/item?id=38700060
https://en.wikipedia.org/wiki/ROCm
https://www.phoronix.com/news/Lisa-Su-ROCm-Commitment
https://news.ycombinator.com/item?id=43547309
https://www.techpowerup.com/forums/threads/amds-pain-point-is-rocm-software-nvidias-cuda-software-is-still-superior-for-ai-development-report.330155/page-2
https://www.techpowerup.com/forums/threads/amds-pain-point-is-rocm-software-nvidias-cuda-software-is-still-superior-for-ai-development-report.330155/page-2
https://www.techpowerup.com/forums/threads/amds-pain-point-is-rocm-software-nvidias-cuda-software-is-still-superior-for-ai-development-report.330155/page-2
https://semianalysis.com/2025/04/23/amd-2-0-new-sense-of-urgency-mi450x-chance-to-beat-nvidia-nvidias-new-moat/
https://semianalysis.com/2025/04/23/amd-2-0-new-sense-of-urgency-mi450x-chance-to-beat-nvidia-nvidias-new-moat/

22.

23.

24.

25.

26.

27.

28.

29.

30.

31.

32.

33.

34.

35.

36.

accessed June 30, 2025, https://news.ycombinator.com/item?id=44332221
The Al Chip Market Explosion: Key Stats on Nvidia, AMD, and Intel's Al Dominance,

accessed June 30, 2025,
https://patentpc.com/blog/the-ai-chip-market-explosion-key-stats-on-nvidia-am
d-and-intels-ai-dominance

arXiv:2006.14290v1 [cs.MS] 25 Jun 2020, accessed June 30, 2025,
https://arxiv.org/pdf/2006.14290

Deep Learning and Machine Learning: Advancing Big Data Analytics and
Management - arXiv, accessed June 30, 2025, https://arxiv.org/htm|/2410.01268v1
CASS: Nvidia to AMD Transpilation with Data, Models, and Benchmark - arXiv,
accessed June 30, 2025, https://arxiv.org/html/2505.16268v1

AMD Advancing Al 2025 Keynote | AMD CEO Dir. Lisa Su Kickoff - YouTube,
accessed June 30, 2025, https://www.youtube.com/watch?v=0MbLQOKhYTs
Newsroom - AMD, accessed June 30, 2025,
https://www.amd.com/en/newsroom.html

AMD Advancing Al 2025, accessed June 30, 2025,

https://www.amd.com/en/corporate/events/advancing-ai.html
Building The Future: AMD's Software Strategy for the Al Revolution - YouTube,

accessed June 30, 2025, https://www.youtube.com/watch?v=jjpftHpOpRk

Intel spends more on R&D than Nvidia and AMD combined, yet continues to lag in
market cap - Tom's Hardware, accessed June 30, 2025,
https://www.tomshardware.com/tech-industry/intel-spends-more-on-r-and-d-th
an-nvidia-and-amd-combined-yet-continues-to-lag-in-market-cap-nvidia-spen
ds-almost-2x-more-than-amd

2024 Annual Report - Investor Relations, accessed June 30, 2025,
https://iramd.com/financial-information/sec-filings/content/0001193125-25-0671
85/0001193125-25-067185.pdf

Welcome to AMD ROCm™ Platform — ROCm 4.5.0 documentation, accessed
June 30, 2025, https://cgmb-rocm-docs.readthedocs.io/en/latest/index.html
Enabling the Future of Al: Introducing AMD ROCm 7 and AMD Developer Cloud,
accessed June 30, 2025,

https://www.amd.com/en/blogs/2025/enabling-the-future-of-ai-introducing-amd

-rocm-7/-and-the-amd-developer-cloud.html
AMD introduces ROCm 7, with higher performance and support for new

hardware, accessed June 30, 2025,

https://videocardz.com/newz/amd-introduces-rocm-7-with-higher-performance

-and-support-for-new-hardware
AMD Updates ROCm to Support Ryzen Al Max and Radeon RX 9000 Series |

TechPowerUp, accessed June 30, 2025,
https://www.techpowerup.com/337073/amd-updates-rocm-to-support-ryzen-ai-
max-and-radeon-rx-2000-series

AMD's Al Moment May Be Coming. Will It Seize It? - Forbes, accessed June 30,
2025,

https://www.forbes.com/sites/greatspeculations/2025/06/26/amds-ai-moment-m
ay-be-coming-will-it-seize-it/



https://news.ycombinator.com/item?id=44332221
https://patentpc.com/blog/the-ai-chip-market-explosion-key-stats-on-nvidia-amd-and-intels-ai-dominance
https://patentpc.com/blog/the-ai-chip-market-explosion-key-stats-on-nvidia-amd-and-intels-ai-dominance
https://arxiv.org/pdf/2006.14290
https://arxiv.org/html/2410.01268v1
https://arxiv.org/html/2505.16968v1
https://www.youtube.com/watch?v=0MbLQ0KhYTs
https://www.amd.com/en/newsroom.html
https://www.amd.com/en/corporate/events/advancing-ai.html
https://www.youtube.com/watch?v=jjpftHpOpRk
https://www.tomshardware.com/tech-industry/intel-spends-more-on-r-and-d-than-nvidia-and-amd-combined-yet-continues-to-lag-in-market-cap-nvidia-spends-almost-2x-more-than-amd
https://www.tomshardware.com/tech-industry/intel-spends-more-on-r-and-d-than-nvidia-and-amd-combined-yet-continues-to-lag-in-market-cap-nvidia-spends-almost-2x-more-than-amd
https://www.tomshardware.com/tech-industry/intel-spends-more-on-r-and-d-than-nvidia-and-amd-combined-yet-continues-to-lag-in-market-cap-nvidia-spends-almost-2x-more-than-amd
https://ir.amd.com/financial-information/sec-filings/content/0001193125-25-067185/0001193125-25-067185.pdf
https://ir.amd.com/financial-information/sec-filings/content/0001193125-25-067185/0001193125-25-067185.pdf
https://cgmb-rocm-docs.readthedocs.io/en/latest/index.html
https://www.amd.com/en/blogs/2025/enabling-the-future-of-ai-introducing-amd-rocm-7-and-the-amd-developer-cloud.html
https://www.amd.com/en/blogs/2025/enabling-the-future-of-ai-introducing-amd-rocm-7-and-the-amd-developer-cloud.html
https://videocardz.com/newz/amd-introduces-rocm-7-with-higher-performance-and-support-for-new-hardware
https://videocardz.com/newz/amd-introduces-rocm-7-with-higher-performance-and-support-for-new-hardware
https://www.techpowerup.com/337073/amd-updates-rocm-to-support-ryzen-ai-max-and-radeon-rx-9000-series
https://www.techpowerup.com/337073/amd-updates-rocm-to-support-ryzen-ai-max-and-radeon-rx-9000-series
https://www.forbes.com/sites/greatspeculations/2025/06/26/amds-ai-moment-may-be-coming-will-it-seize-it/
https://www.forbes.com/sites/greatspeculations/2025/06/26/amds-ai-moment-may-be-coming-will-it-seize-it/

37.

38.

39.

40.

41.

42.

43.

44.

45.

46.

47.

48.

49.

50.

51.

AMD's Al Ambition: Challenging NVIDIA Through Ecosystem Dominance - Alnvest,
accessed June 30, 2025,
https://www.ainvest.com/news/amd-ai-ambition-challenging-nvidia-ecosystem-d
ominance-2506/

AMD ROCm: Powering the World's Fastest Supercomputers, accessed June 30,
2025,
https://rocm.blogs.amd.com/ecosystems-and-partners/rocm-revisited-power/RE
ADME.html

Porting ROCm (CUDA equiv. in AMD's world) would make freebsd viable for ML
compute servers, accessed June 30, 2025,

https://forums.freebsd.org/threads/porting-rocm-cuda-equiv-in-amds-world-wo

uld-make-freebsd-viable-for-ml-compute-servers.23051/
CUDA v ROCm : /AMD _Stock - Reddit, accessed June 30, 2025,

https://www.reddit.com/rT/AMD_Stock/comments/1Thdquém/cuda_v_rocm/
AMD Powered El Capitan and Frontier Maintain Global Supercomputing
Leadership, accessed June 30, 2025,

https://www.amd.com/en/blogs/2025/amd-maintains-global-supercomputing-lea

dership.html
An Interview with AMD CEO Lisa Su About Solving Hard Problems - Reddit,

accessed June 30, 2025,
https://www.reddit.com/rlamd_fundamentals/comments/1d9zg5r/an_interview_wit
h_amd _ceo_lisa_su_about_solving/

AMD's Al Accelerator Business: Puts and Takes - Creative Strategies, accessed
June 30, 2025,
https://creativestrategies.com/amds-ai-accelerator-business-puts-and-takes/
www.goodreads.com, accessed June 30, 2025,
https://www.goodreads.com/book/show/8238778-democratizing-innovation#:~:te

xt=In%20Democratizing%20Innovation%2C%20Eric%20von.for%20the%20use %
200f%20all.

Democratizing Innovation - ResearchGate, accessed June 30, 2025,
https://www.researchgate.net/publication/23573725 Democratizing Innovation
Academic Collaborations | NVIDIA Research, accessed June 30, 2025,

https://www.nvidia.com/en-us/research/academic/
NVIDIA Developer Program, accessed June 30, 2025,

https://developer.nvidia.com/developer-program
Higher Education And Research Resources - NVIDIA Developer, accessed June

30, 2025, https://developer.nvidia.com/higher-education-and-research

AMD GPU Hackathon - ENCCS, accessed June 30, 2025,
https://enccs.selevents/2023-03-amd-gpu-hackathon/

Modular GPU Kernel Hackathon Highlights: Innovation, Community, & Mojo,
accessed June 30, 2025,
https://www.modular.com/blog/modular-gpu-kernel-hackathon

CUDA vs ROCm: A Case Study : TAMD_Stock - Reddit, accessed June 30, 2025,

https://www.reddit.com/r/AMD_Stock/comments/18ndédv/cuda_vs_rocm_a_case
study/



https://www.ainvest.com/news/amd-ai-ambition-challenging-nvidia-ecosystem-dominance-2506/
https://www.ainvest.com/news/amd-ai-ambition-challenging-nvidia-ecosystem-dominance-2506/
https://rocm.blogs.amd.com/ecosystems-and-partners/rocm-revisited-power/README.html
https://rocm.blogs.amd.com/ecosystems-and-partners/rocm-revisited-power/README.html
https://forums.freebsd.org/threads/porting-rocm-cuda-equiv-in-amds-world-would-make-freebsd-viable-for-ml-compute-servers.93051/
https://forums.freebsd.org/threads/porting-rocm-cuda-equiv-in-amds-world-would-make-freebsd-viable-for-ml-compute-servers.93051/
https://www.reddit.com/r/AMD_Stock/comments/1hdqu6m/cuda_v_rocm/
https://www.amd.com/en/blogs/2025/amd-maintains-global-supercomputing-leadership.html
https://www.amd.com/en/blogs/2025/amd-maintains-global-supercomputing-leadership.html
https://www.reddit.com/r/amd_fundamentals/comments/1d9zg5r/an_interview_with_amd_ceo_lisa_su_about_solving/
https://www.reddit.com/r/amd_fundamentals/comments/1d9zg5r/an_interview_with_amd_ceo_lisa_su_about_solving/
https://creativestrategies.com/amds-ai-accelerator-business-puts-and-takes/
https://www.goodreads.com/book/show/8238778-democratizing-innovation#:~:text=In%20Democratizing%20Innovation%2C%20Eric%20von,for%20the%20use%20of%20all.
https://www.goodreads.com/book/show/8238778-democratizing-innovation#:~:text=In%20Democratizing%20Innovation%2C%20Eric%20von,for%20the%20use%20of%20all.
https://www.goodreads.com/book/show/8238778-democratizing-innovation#:~:text=In%20Democratizing%20Innovation%2C%20Eric%20von,for%20the%20use%20of%20all.
https://www.researchgate.net/publication/23573725_Democratizing_Innovation
https://www.nvidia.com/en-us/research/academic/
https://developer.nvidia.com/developer-program
https://developer.nvidia.com/higher-education-and-research
https://enccs.se/events/2023-03-amd-gpu-hackathon/
https://www.modular.com/blog/modular-gpu-kernel-hackathon
https://www.reddit.com/r/AMD_Stock/comments/18nd6dv/cuda_vs_rocm_a_case_study/
https://www.reddit.com/r/AMD_Stock/comments/18nd6dv/cuda_vs_rocm_a_case_study/

52.

53.

54.

55.

56.

57.

58.

59.

60.

61.

Democratizing Innovation Is Driving Better Business Outcomes - Stormboard,
accessed June 30, 2025,
https://stormboard.com/blog/democratizing-innovation-driving-business-outcom
es

AMD's Open-Source Strategy - Insights from TLUG's Co-Founder, accessed June
30, 2025, https://www.cluecan.ca/amd-open-source-strategy/

AMD ROCm™ Software - GitHub Home, accessed June 30, 2025,
https://github.com/ROCm/ROCm

A Comprehensive Guide: Switching from CUDA to ROCm - TensorWave,
accessed June 30, 2025,

https://tensorwave.com/blog/transitioning-to-high-performance-a-comprehensi
ve-guide-to-switching-from-cuda-to-rocm

Democratizing Innovation - P2P Foundation Wiki, accessed June 30, 2025,
https://wiki.p2pfoundation.net/Democratizing_Innovation

Microsoft's developer crusade - ZDNET, accessed June 30, 2025,
https://www.zdnet.com/article/microsofts-developer-crusade/

Developer Relations. History, Mission & Structure | by Lmcdunna - Medium,
accessed June 30, 2025,
https://Imcdunna.medium.com/developer-relations-history-mission-structure-5fc
ad86%9deac

The Open Al Avalanche: Why AMD's Collaborative Spirit Is Outmaneuvering
NVIDIA's Empire - TechSpective, accessed June 30, 2025,
https://techspective.net/2025/06/22/the-open-ai-avalanche-why-amds-collabora
tive-spirit-is-outmaneuvering-nvidias-empire/

AMD Funds Then Quashes CUDA Emulator Project ZLUDA - HPCwire, accessed
June 30, 2025,

https://www.hpcwire.com/2024/08/12/amd-funds-then-quashes-cuda-emulator-

project-zluda/
AMD ROCm™ Software - GitHub, accessed June 30, 2025,

https://github.com/rocm



https://stormboard.com/blog/democratizing-innovation-driving-business-outcomes
https://stormboard.com/blog/democratizing-innovation-driving-business-outcomes
https://www.cluecan.ca/amd-open-source-strategy/
https://github.com/ROCm/ROCm
https://tensorwave.com/blog/transitioning-to-high-performance-a-comprehensive-guide-to-switching-from-cuda-to-rocm
https://tensorwave.com/blog/transitioning-to-high-performance-a-comprehensive-guide-to-switching-from-cuda-to-rocm
https://wiki.p2pfoundation.net/Democratizing_Innovation
https://www.zdnet.com/article/microsofts-developer-crusade/
https://lmcdunna.medium.com/developer-relations-history-mission-structure-5fcad869deac
https://lmcdunna.medium.com/developer-relations-history-mission-structure-5fcad869deac
https://techspective.net/2025/06/22/the-open-ai-avalanche-why-amds-collaborative-spirit-is-outmaneuvering-nvidias-empire/
https://techspective.net/2025/06/22/the-open-ai-avalanche-why-amds-collaborative-spirit-is-outmaneuvering-nvidias-empire/
https://www.hpcwire.com/2024/08/12/amd-funds-then-quashes-cuda-emulator-project-zluda/
https://www.hpcwire.com/2024/08/12/amd-funds-then-quashes-cuda-emulator-project-zluda/
https://github.com/rocm

	AMD's Software Credibility Crisis: An Adequacy Analysis of the ROCm Counter-Offensive 
	Executive Summary 
	I. The CUDA Moat and the Genesis of AMD's Software Credibility Crisis 
	Anatomy of a Platform Monopoly: The CUDA Moat 
	A Crisis Decades in the Making: AMD's "Credibility Debt" 
	Quantifying the Chasm: Market and Mindshare Dominance 

	II. AMD's Strategic Counter-Offensive: The "Software First" Doctrine 
	From Afterthought to Forefront: Acknowledgment and Rhetorical Pivot 
	Resource Allocation as Strategic Intent: Following the Money 
	The ROCm Gambit: An Accelerated Evolution 

	III. A Tale of Two Ecosystems: A User Innovation Analysis (von Hippel Framework) 
	Cultivating Genius: NVIDIA's Proactive Mastery of Lead User Engagement 
	AMD's Reactive Race to Build a Community 
	Democratizing Innovation: Toolkits and Information Stickiness 

	IV. Lessons from a Platform Titan: Benchmarking Against Microsoft's Playbook 
	"Developers, Developers, Developers": The Microsoft Model 
	AMD's Echoes of History: A Strategy in Gestation 

	V. Strategic Assessment and Forward Outlook 
	Is the "Software First" Strategy Sufficient? 
	The Open Source Dilemma: Differentiator or Distraction? 
	KPIs for an Ecosystem Turnaround: An Investor's Dashboard 
	Concluding Judgement and Outlook 
	Works cited 




