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Introduction 
Hewlett Packard Enterprise (HPE) appreciates the opportunity to respond to the RFI providing input on 
updating the National Artificial Intelligence Research and Development Strategic Plan. We believe that 
artificial intelligence (AI) can amplify human capabilities and that investments into the cyberinfrastructure 
that fuels AI research and development is in our best national interest.  
Driven by the promise of AI technologies, scientists across the country are eager to study AI and explore 
how it may benefit their work. We believe that to the extent the strategic plan can foster activities to 
capitalize on these scientists’ enthusiasm and untapped potential by democratizing access to facilities, 
funds, data sets, knowledge, tools, and any other resources that would allow them to study and leverage 
AI. Beyond this recommendation, our response will offer commentary and suggested updates to 6 of the 8 
strategies in the plan. 

Comments and Suggested Updates 
Strategy 1: Make long-term investment in AI research 

• Advancing data-focused methodologies for knowledge discovery 
• Enhancing the perceptual capabilities of AI systems 
• Understanding theoretical capabilities and limitations of AI 
• Pursuing research on general-purpose artificial intelligence 
• Developing scalable AI systems 
• Fostering research on human-like AI 
• Developing more capable and reliable robots 
• Advancing hardware for improved AI 
• Creating AI for improved hardware 

AI Computing Infrastructure 
Creating and maintaining a shared computing infrastructure should leverage existing organizations that 
currently provide shared computing infrastructure to a wide community of students and researchers, 
including Department of Energy (DOE) computing user facilities and National Science Foundation (NSF) 
computing centers. Features to emphasize include an open and not proprietary technology in the resource; 
sufficient availability, scale, and capability of resources with a commitment to growth as needed; a strategic 
approach that encourages market competitiveness and ongoing technological innovation without sacrificing 
inter-operability; seamless interfaces and processes for inter-platform multi-modal data exploration and 
interrogation. 

Democratized access to AI R&D infrastructure 
Efficiently executing AI workloads is a very computing and data intensive endeavor. In the last decade, the 
AI R&D community has aggressively moved to a specialized hardware and software infrastructure, primarily 
using Graphics Processing Unit (GPU) acceleration, to achieve the desired cost/performance target. 
Democratizing access to AI R&D requires an open approach to accessing this specialized infrastructure, 
and the tools (such as runtime software, programming environment, and libraries) that are required to 
operate it. 
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There are a few obstacles to making this happen that an AI strategic plan has to consider. The AI 
accelerator market is experiencing a high degree of variability regarding openness in how accelerators are 
integrated into larger computing systems. Some AI systems are kept proprietary, not available in the open 
market, and only accessible through a specific interface, such as those offered by cloud service providers 
with dedicated proprietary accelerators. When the lack of openness raises to the software level, users are 
constrained in the way in which they can access and orchestrate the accelerators, and where the data they 
process can live. 
Overcoming these limitations requires a "community call to action" that the AI strategic plan could sponsor, 
to preserve a healthy and open ecosystem that offers AI R&D users choice at all levels. While proprietary 
innovation is fundamental for the AI ecosystem to thrive as a business, there are important dimensions that 
can benefit from an open approach, such as storage, networking, virtualization, runtime, workflow, scaling 
and security. For example, the government could sponsor activities to produce open recommendations 
(possibly standards) and reference architectures for future accelerated systems. This will help create a 
blueprint for an open AI R&D infrastructure that can motivate all players to participate. 

Building blocks 
HPE believes that a few government agencies are already well positioned to provide the critical building 
blocks for an AI strategy. These include the DoE National Labs, the NSF advanced computing centers, 
National Aeronautics and Space Administration (NASA), National Oceanic and Atmospheric Administration 
(NOAA) and a few other agencies that have built a high end computing and data infrastructure as well as a 
surrounding ecosystem of system, applications, and other technical support. This existing infrastructure 
with some incremental funding could be leveraged to provide AI resources for a broader community. It is 
significantly more cost-effective to leverage an existing ecosystem, rather than starting up new centers from 
scratch. 
There will be other considerations for the successful implementation that we’ll identify for your 
consideration, as follows. Of critical importance are the data repositories. These will need to be federated, 
and to streamline access for users of the repository, may also need to be imported or securely linked into 
national AI resources. We believe some of the efforts by National Institute of Standards and Technology 
(NIST) to cultivate trustworthy AI systems, can also provide the complimentary foundational building blocks 
with regards to secure data repository access. 
HPE recognizes that there will be specific use cases where Public cloud providers will provide additional 
resources to supplement those directly engaged by existing government agencies. These are often most 
effective for users who are just getting started and may not have computing resources beyond their 
personal client devices. It is also important to build on existing arrangements with a proven track record like 
the NSF-funded CloudBank model, which provides individual researchers access to commercial clouds for 
NSF-funded research. 

Strategy 2: Develop effective methods for human-AI collaboration 
• Seeking new algorithms for human-aware AI 
• Developing AI techniques for human augmentation 
• Developing techniques for visualization and human-AI interfaces 
• Developing more effective language processing systems 

HPE believes this strategy is fully developed and no additional comment is needed. 
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Strategy 3: Understand and address the ethical, legal, and societal implications of AI 
• Improving fairness, transparency, and accountability by design 
• Building ethical AI 
• Designing architectures for ethical AI 

As AI Technologies become more ubiquitous and more essential to continued competitive leadership, it is 
essential that the National AI Strategic Plan enable increasingly diverse communities to be able to craft AI 
Ethics frameworks which are authentic to their experience. Our own recent HPE experience taking on this 
task is instructive. Under the joint leadership of Hewlett Packard Labs and the HPE Chief Compliance and 
Privacy Offices, a pan-HPE team has recently completed the drafting of the HPE global AI Ethics 
Principles. That team is now engaged in the even more challenging phase of operationalization of those 
principles into commitments and specifications to guide our team members, customer and partners in the 
utilization of AI across our products, our processes and our partnerships worldwide. While there is a large 
portfolio of AI Ethics principles and frameworks which have emerged from government, industry and 
academia, we felt that we needed to tailor a framework which was derived from our company purpose, to 
advance the way that people live and work, and was authentic to our roles in creating, supplying and 
consuming AI technologies.  
As we gain experience applying these principles in practice, we’re uncovering gaps where conventional AI 
applied to real world situations cannot be applied with confidence in meeting our AI ethics principles, 
revealing instead issues of Bias, Explainability, Trust and Robustness. It’s not just a matter of being more 
careful or deliberate with today’s state of the art, these are technology gaps and closing them will take 
engineering and ingenuity and it directly informs our Hewlett Packard Labs research agenda. That team is 
developing novel techniques and approaches to Model Synthesis and Analysis, the Data Foundation 
underpinning ethically robust AI, and Hardware Acceleration that will enable explainable, robust AI to be 
operated equitably and sustainably. By engaging in the hard work of crafting AI Ethics principles for our 
Enterprise, we not only enable the entire breadth of the enterprise to adopt AI technologies with confidence, 
we also directly shape the future of the technology. This should be directly mirrored in the National AI 
Strategic R&D Plan.  
The National AI Strategic R&D Plan should embrace a dual mission of providing access to a robust, 
sustainable, holistic advanced computing ecosystem and data infrastructure and also the training and 
resources to enable producers and consumers of AI technologies to establish AI Ethics frameworks tailored 
to their communities and concerns. By enabling both producers and consumers of AI Technology with the 
means to create meaningful AI Ethics frameworks, the National AI Strategic R&D Plan could both enable 
the entire AI supply chain to both demonstrate with transparency how current technology can be applied 
with confidence and illuminate where current technologies fall short and innovation is required. Without 
mandating a particular ethical framework, the National AI Strategic R&D Plan focused on the dual mission 
of technology and ethical rigor could be establish benchmarks for due diligence in ethical application of AI 
technologies. With respect to traditionally underserved communities, this dual mission would provide not 
only access to technology but add the lived experience of those communities directly into the ethical 
discussions concerning their use. 

Strategy 4: Ensure the safety and security of AI systems 
• Improving explainability and transparency 
• Building trust 
• Enhancing verification and validation 
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• Securing against attacks  
• Achieving long-term AI safety and value-alignment 

Security 
As you reevaluate the strategy, HPE believes these are key security principles to consider: 
• Multifactor authentication to identify and categorize users and manage their appropriate access to the 

categories of assets 
• Protection of the integrity of models and datasets and their inputs 
• Encryption of data in motion and data at rest 
• Recordation of state changes to assets with accountability to the level of a single individual or service 

Strategy 5: Develop shared public datasets and environments for AI training and testing 
• Developing and making accessible a wide variety of datasets to meet the needs of a diverse 

spectrum of AI interests and applications 
• Making training and testing resources responsive to commercial and public interests 
• Developing open-source software libraries and toolkits 

AI Datasets, FAIR access, Lineage and Provenance 
Accessing high-quality government data sets remains challenging. One of the key reasons for this is the 
large number of government portals and initiatives that have been launched, often changing with each 
administration. This lack of a persistent, global data infrastructure often leads to confusion over where to 
find data sets, which data sets reflect the most current data and preparation process, and what data are 
best-suited to various AI applications. 
A key need is to address questions of ensuring data lineage and provenance when making data sets 
available, but even more important is addressing the challenge of establishing and maintaining a persistent 
solution for making data sets accessible and available to researchers. This will include establishing 
capabilities within federal agencies to manage data availability and curation that persist across 
administrations and through budget cycles. Critically, however, this global solution must also be developed 
in close partnership with the research community, ideally leveraging non-federally owned or managed 
infrastructure and capabilities in non-profit entities such as universities or other research institutes. At the 
same time, the data infrastructure should not create a preference for one type of technology or limit 
competition from future technology and/or data solution providers. To ensure this, the government will need 
to reconsider its role in managing data sets, emphasizing the government’s role in convening stakeholders 
and driving toward shared best-practices while federating data infrastructure management.  
Some of the key challenges include: 
• Data set discovery – Making it easy to find data sets and guidance on which data sets are considered 

the “gold standard” in various disciplines 
• Sharing – Who can access data and how? 
• Trust – How can users know they are accessing the data they think they are accessing, understand 

their lineage, assess their “quality” (e.g., reproducibility, etc.), and validate their provenance? 
• Security – How can data sets be accessed and analyzed securely and in a way that maintains 

privacy? 
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• Incentives – Many critical data sets are not owned by the federal government. What incentives would 
help increase safe, trusted, and equitable data exchange? 

Strategy 6: Measure and evaluate AI technologies through standards and benchmarks 
• Developing a broad spectrum of AI standards 
• Establishing AI technology benchmarks 
• Increasing the availability of AI testbeds 

Industry Consortia 
HPE recommends engaging with Industry consortia like the ML Commons and other standards bodies such 
as Open Geospatial Consortium, as well as private sector solutions especially with highly data intensive 
applications like earth observations. 

Strategy 7: Better understand the national AI R&D workforce needs 
HPE does not believe we can provide significant input to understanding the AI R&D Workforce needs 
beyond what’s already in the strategy. 

Strategy 8: Expand Public-Private Partnerships to accelerate advances in AI 
Public-private partnerships  
HPE believes public-private partnership is not just a mechanism to enable capacity or access to experts. 
Rather, HPE has a long history of developing new technologies, in partnership with our customers, to 
enable new capabilities. HPE believes that the AI researchers will identify gaps in capabilities that public-
private partnership, through NRE funding, can fill. HPE and our government partners aspire to leverage 
current and future advances in artificial intelligence and high performance computing to dramatically 
accelerate scientific discovery and expand the frontiers of scientific knowledge to benefit US national 
security, scientific leadership, and industrial competitiveness. 
Shared Principles should include area such as: 
• Keep AI-related software open source as much as possible and prevent vendor lock-in 
• Establish an inviting, standards-based open infrastructure environment to foster AI hardware and 

software innovations from the greater community. Standards proposed will take into account the need 
to ensure system-wide functionality with competitive performance relative to proprietary solutions 

• Hide complexity from the user in order to make high-end AI accessible to a wider number and range of 
domain scientists 

• Greatly improve the collection, curation, storage, movement and analysis of AI relevant data at scale, 
taking into account the expected greater volume, velocity and variety. 

• Enable real-time and near real-time control/steering of experiments and scientific based operations 
through the use of AI connecting the system of systems 

• Emphasize the development of high productivity software and tools that perform will at scale 

Advisory Board 
HPE recommends that an advisory board with membership in a diverse community of stakeholders be 
established to work with the office responsible for implementation, deployment, and administration. 
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Community Participation and Coordination 
To ensure the National AI research resource is broadly available throughout the United States, in urban, 
suburban and rural communities, and especially within communities that are traditionally underrepresented 
in the development and use of technology, the federal government will need the participation of nearly 
every agency.  
AI will heavily impact all Networking and Information Technology Research and Development (NITRD) 
participating agencies and programs. But there are many more agencies and programs beyond NITRD that 
need to participate. The fastest way to accomplish this is to keep most of the responsibility for 
implementation, deployment and administration within existing federal programs and agencies with input 
from the advisory board to assure the full diversity of the community is recognized. The big piece that is 
missing is the coordination piece. AI, including machine learning, deep learning, inferencing and other 
forms, is already computationally expensive and will get much more expensive in the coming years.  
Furthermore, data is also growing exponentially, in part because of inexpensive sensors and the ability to 
collect a lot of data and can be exploited in the use of AI. AI requires storing and moving large amounts of 
data. When looking at AI users across communities, we see enormous opportunities to share AI artifacts, 
models, data, computational results and more. This would produce dramatic savings in resources, including 
power and reduce potentially massive redundancies. A key role of a research resource would be to bring 
communities together to improve coordination between organizations at the many levels they operate.  
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