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oday we’re on the cusp of harnessing the potential of High-Performance Computing (HPC),
Artificial Intelligence (AI), and Machine Learning (ML). As this technology transforms the way
societies operate, harnessing its capabilities while identifying and securing against incorrect
information, or AI hallucinations, requires the strategic synergy of great minds and powerful technology.

It is within this ethos that the partnership between CTG Federal, a leader in enterprise computing
solutions, and industry giants Dell Technologies and NVIDIA, has emerged. Together they are propelling
government agencies towards unparalleled efficiency and insight.

From optimizing operational processes to revolutionizing citizen experiences (CX), the growing influence
of HPC and Al solutions in today’s technological ecosystem cannot be overstated. As federal agencies
strive to navigate an increasingly complex and data-driven world, learning how to put HPC, AI, and
ML technologies to work in pursuit of the mission has never been more pressing. CTG Federal, Dell
Technologies, and NVIDIA recognize this and are committed to delivering HPC and Al solutions that

advance the frontier and contribute to mission success.

Understanding the Essence of HPC, AI, and ML in the Federal Government

Supercomputing refers to high-performance models, to the Department of Energy (DoE)

computing (HPC) and its ability to solve complex employing HPC's power to supervise and protect
problems and process enormous amounts of data  the nation’s nuclear stockpile, HPC is making
at speed and scale. In recent years, the preva- a difference in how the federal government
lence of HPC has soared, with more agencies operates.

discovering its benefits. The power of HPC is essential to the deployment

“Supercomputing is really transitioning to
something that used to be pretty isolated and
only available in a few labs to being ubiqui-
tous and relied on for making very important
decisions,” Bob Ciotti, Chief Architect for HPC &
AlI, CTG Federal, said. From the Department of
Defense (DoD) using HPC in its research labs to
develop weaponry and to build detailed weather

of Al technologies and algorithms that enable
machines to mimic human-like intelligence, learn
from data, and automate tasks and decisions.
Whether it’s natural language processing, image
recognition, or predictive analytics, Al is revolu-
tionizing how agencies deliver on the mission.
“There’s obviously been a lot of demand about
Al since OpenAl came out with ChatGPT; a lot
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“ Supercomputing transitioned
from being isolated and only

available in a few govt labs to being
ubiquitous and relied upon for
making important decisions across
government and industry...”

Bob Ciotti, Chief Architect for HPC & AI, CTG Federal
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of people are looking at generative AI and how
they can utilize that to meet their mission,” Mosa
Emamjomeh, Principal Engineer, CTG Federal,
added. A subset of AI, ML plays a pivotal role in
enhancing governmental operations by enabling
systems to learn from data, recognize patterns,
and make informed predictions or decisions
without explicit programming.

By combining the power of computation with
trained models, and algorithms, ML, HPC, and Al
are changing how agencies work and empowering
agency workers to focus on high-value tasks, by
automating rote activities. From national defense
and cybersecurity to healthcare and transpor-
tation, government agencies are leveraging

HPC and Al to address complex challenges and
optimize operations, while also improving the
delivery of services and CX.

Empowering Government Agencies:
Harnessing the Power of HPC and AI for Mission Excellence

The U.S. federal government is perhaps the most
data rich organization in the world. “The govern-
ment has massive stores of data—petabytes to
exabytes — from satellites, live test data and
computer model outputs that may have some
sense of organization to completely unstructured
data, as in written texts, speech from lectures,
notes from medical records, and research
papers,” Ciotti explained. "Humans can only
process a very limited fraction of that informa-
tion, but Al-driven analytics can track all these
data sources, some even in real-time to distill
out the useful bits of information and present
that back for critical decision making or to even
take action”. From conducting simulations and
modeling complex phenomena to processing
massive datasets and running Al-driven analytics,
these agencies require robust infrastructure and
advanced computing capabilities to meet the

demands of their mission-critical tasks. HPC and
Al solutions offer unparalleled capabilities to
process, analyze, and interpret this data at scale,
enabling agencies to extract valuable insights,
make informed decisions, and respond swiftly to
emerging threats and opportunities.

“ AI will be increasingly

consequential for national security
in diplomatic, technological, and
economic matters for our country
and our allies and partners...”

Paul Nakasone , National Security Agency Director Army Gen.
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“ Increasing access to

specialized medical expertise
worldwide, this technology gathers
insights from top specialists and
integrates additional data. Soon, Al
analytics may become a standard
component of care accessible to
everyone....”

Bob Ciotti, Chief Architect for HPC & AI, CTG Federal

The applications for HPC and Al solutions across
the federal government are as varied as they

are impactful, driving transformative change

and delivering tangible benefits. For example,
when it comes to cybersecurity — particularly

as part of the Department of Defense’s mission

- agencies are using HPC and Al solutions to
detect and mitigate cyber threats, analyze
intelligence data, and safeguard critical infra-
structure from malicious actors. “AI will be
increasingly consequential for national security in
diplomatic, technological, and economic matters
for our country and our allies and partners,”
National Security Agency Director Army Gen.
Paul Nakasone said. By leveraging advanced
algorithms and predictive analytics, agencies

can identify patterns, anomalies, and potential
security breaches with greater accuracy and
efficiency, thereby enhancing the nation’s security
posture and resiliency.

Meanwhile, healthcare agencies are finding

ways to harness HPC and Al solutions to analyze
medical records and imagery, identify patterns of
disease, and accelerate the diagnosis and treat-
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ment of patients. "Not everybody has access to
the Stanford trained, best doctor in the world,

so the goal with this technology is to take very
detailed expertise that may be available in one
genius’ brain, get it out of his brain, putitin a
computer, and then multiply the expertise and
spread it across the world,” Ciotti said. A prime
example of this commitment to leveraging Al is
demonstrated by the Department of Veterans
Affairs (VA). “Over the past several years, VA has
created the foundational guardrails it needs when
considering Al tools have a significant potential
to improve veteran health care and benefits,”
Worthington said The VA is leading the way in

AI applications in healthcare with more than 40
use cases - ranging from speech recognition for
clinical dictation to Al-based visual assistance
with endoscopies - effectively implemented
according to Worthington.

The IRS is also working to further develop and
integrate AI technology as it focuses efforts on
improved customer experience and restoring
fairness to the tax system. The rollout of chat
bots to assist with questions is helping people
get answers to basic questions quickly during the
busy tax season. “Through our transformation
efforts, we are working to expand technologies to
help taxpayers and tax professionals interact with
us in the ways they prefer, including expanded
digital, phone and in-person assistance options,”
said IRS Commissioner Danny Werfel.

Federal agencies are making investments in
high-performance computing clusters, super-
computers, and specialized Al platforms and
applications that will profoundly impact their
future. HPC and AI will enable agencies to tackle
complex problems, simulate real-world scenarios,
and develop advanced technologies that enhance
national security, improve public health outcomes,
and drive economic growth.
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Challenges and Pain Points
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While the potential benefits are immense, implementing HPC and Al solutions in government does
not come without its challenges and pain points. Adeptly navigating these challenges with the right

technology and support can be the difference in success and failure. “Al is a powerful, completely

transformational tool...but only if you have the right IT foundation in place,” explained Jeff Clarke,
Chief Operating Officer and Vice Chairman at Dell Technologies.

To understand how to address these challenges, agencies must acknowledge and consider all aspects

of AI, HPC, and ML.

DATA MANAGEMENT
~ _® AND MODEL ACCURACY

“___© Like all data-rich organizations govern-
ment agencies grapple with diverse and often
fragmented datasets, spanning various formats
and sources. Ensuring data integrity, privacy, and
security while extracting actionable insights poses
a real challenge. Moreover, agencies must be
aware of, and work to, avoid hallucinations—the
made-up information AI can generate that sounds
believable. “*While it could be amusing in some
contexts, it could be deadly in others, especially
in medical analysis,” Ciotti noted.

=%) COMPLEXITIES OF TRAINING
@ MACHINE LEARNING MODELS

Government agencies face significant
computational and logistical hurdles when training
ML models with the massive datasets needed to
solve complex mission challenges. Overcoming
these challenges necessitates robust infrastruc-
ture and computational resources, along with
expertise in ML and parallel computing. Balancing
computational costs with the need for timely and
accurate model training is a formidable task.

O CONTINUOUS IMPROVEMENT
IN AI APPLICATIONS
O The dynamic nature of governmental

use cases requires agile Al solutions capable of
adapting to evolving requirements and, in the
case of cybersecurity, rapidly evolving threats.
Achieving operational excellence demands

a culture of innovation and feedback-driven
improvement. However, implementing iterative Al
development cycles requires robust governance
frameworks and stakeholder engagement mecha-
nisms.

(Al L TN AI AND HPC

I’} ETHICAL CONSIDERATION

As Al becomes increasingly integrated
into government operations, ethical consider-
ations must be addressed regarding data privacy,
algorithmic bias, and the ethical implications of
Al-driven decision-making. It is imperative for
government agencies to prioritize transparency,
fairness, and accountability as they develop and
deploy Al systems. Ethical considerations also
extend to the responsible use of HPC resources,
ensuring equitable access and minimizing

environmental impact.

Addressing these challenges and considerations
demands a holistic approach encompassing
technological innovation, organizational readi-
ness, and strategic partnerships. Through proac-
tivity, government agencies can unlock the full
potential of HPC, AI, and ML, driving transfor-
mative outcomes and enhancing public service
delivery. 4
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Shaping Federal Government
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with Cutting-Edge HPC and AI Solutions

At the forefront of HPC and AI solutions lies the
partnership between Dell Technologies, CTG
Federal, and NVIDIA. Each organization brings
unique strengths to the table that collectively
propel federal agencies towards unrivaled compu-
tational power and the forefront of Al applica-
tions.

Dell Technologies’ broad portfolio of solutions
helps agencies unlock the full potential of Al and
ML in the life sciences, defense, and research,
among others. Their compute portfolio specifically
empowers agencies with cutting-edge technology,
propelled by the belief that, the “fourth industrial
revolution will be driven by modern infrastructure,
flexible consumption models and differentiated
services.”

The newest platform, the PowerEdge XE9680,
tightly integrates the NVIDIA GPUs. “Instead

of connecting via PCle, the NVIDIA Hopper and
Blackwell GPUS are connected via NVLINK, which
causes a kind of aggregate performance of all
eight GPU cards in that server, providing access
to all of that memory in one place,” Emamjomeh
said. The Dell PowerEdge XE9680 is tailor-made
for government agencies seeking to accelerate
AI, ML, and deep learning training, ensuring high
GPU memory, bandwidth, and security. With its
capacity to efficiently handle the performance

requirements of large language models like
generative Al it provides a compact yet powerful
solution for deploying cutting-edge Al computing
initiatives within government IT infrastructures.

CTG Federal stands at the forefront of advanced
HPC with its wealth of expertise in enterprise
computing for the federal government. Building
upon this foundation, CTG Federal has culti-
vated a specialized focus on HPC, recognizing its
transformative potential in accelerating scientific
discovery and optimizing government operations.
Through strategic investments in talent, infra-
structure, and partnerships, CTG Federal has
positioned itself as a trusted advisor and enabler
of HPC initiatives across the federal government
regardless of mission.

Through their strategic partnership, CTG Federal,
Dell Technologies, and NVIDIA can unlock new
possibilities, seamlessly integrating HPC capabil-
ities into existing enterprise architectures. This
integration empowers organizations to glean
actionable insights, enhance decision-making,
and gain a competitive edge across various
domains, from supply chain optimization to finan-
cial modeling and beyond.
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Empowering Tomorrow’s Government Today:
Embrace the Future with HPC and AI

The collaboration between CTG Federal, Dell As we look towards the future, the imperative
Technologies, and NVIDIA epitomizes the trans- for government to embrace HPC and AI technol-
formative power of three industry leaders working ogies has never been clearer. By embracing

in concert to advance HPC and AI solutions for these technologies, government agencies can
the federal government. With the computational not only improve efficiency and effectiveness

power of HPC and the capabilities of Al, agencies but also drive innovation and better serve the

can unlock new insights, optimize operations, and needs of citizens. The collaboration between CTG

improve citizen experience. Federal, Dell Technologies, and NVIDIA delivers a
compelling set of technologies and use cases for
government agencies to help them navigate the
challenges of an increasingly complex world.

About CTG Federal

CTG Federal, a Cohesive Technology Group company™, is a small business that excels in servicing federal

defense, intelligence, and civilian organizations with best-in-class information technology. Our experienced
team of sales and engineering professionals design and deliver IT hardware and software solutions that save
time and money for our customers. Headquartered in Virginia, we have dedicated resources in all regions
across the continental United States.
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