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Artificial intelligence (AI) has moved front and center 
as a consideration for federal agencies as they seek to 
enhance customer experience, improve mission delivery, 
and modernize their organizations.

Use cases for artificial intelligence are everywhere. A few 
examples:

• Natural language processing. Machine Learning can
help tackle some of the hardest problems in natural
language processing including sentiment analysis,
entity relationship extraction, lexical semantics, trans-
lation, and speech recognition. Whether it be impro-
ving stakeholder engagement, compliance review of
documents, or domain specific research and analysis,
every federal organization can benefit from reviewing
how NLP can be applied to their mission set.

• Computer and machine vision. These systems trans-
late digital images and video from their raw format
into refined information which is more useful to
computer systems or human users. Applications
of computer vision include, but are not limited to,
object classification, incident detection, automated
inspection, and navigation.

• Predictive analytics. Machine learning techniques
can enhance human decision-making and existing
analytical frameworks by using historical data to pro-
vide inferences and recommendations about current
information. Applications of predictive analytics
include but are not limited to fraud detection, stake-
holder management, risk management, predictive
maintenance, and performance analysis.

THE AI PROMISE AND CHALLENGES

If the story of human advancement in the 20th centu-
ry can be summarized as the pursuit to automate tasks 
requiring mundane, repetitive, physical exertion, then the 
story of 21st century may be described as the pursuit of 
automation of tasks requiring mundane, repetitive, mental 
exertion. This statement is far too early to validate, but 
research and application of artificial intelligence has so 
far been promising. AI can be described as the ability to 
represent a human decision process in a form that can be 
implemented by a computer against a given data set. AI is 

a tool to improve the efficiency of your employees, simpli-
fy engagement with your stakeholders, and increase the 
speed at which your organization can respond to changes 
in your operational environment. 

For example, many agencies are responsible for revie-
wing and adjudicating cases, applications, or proposals 
in various forms. AI can provide employees refined infor-
mation regarding compliance rules, risk analysis, and/
or fraud detection. It can provide feedback to users at 
specific stages in any review process of possible errors, 
omissions, or requirements. Overall, this increases the 
efficiency, and in turn, the speed of the overall process. 

Arguably the biggest field in AI is machine learning (ML). 
ML is the process of creating algorithms that can increa-
se accuracy by iterating over data without needing to be 
explicitly programed. Deep learning is a subset of machine 
learning which utilizes neural networks which are an inter-
pretation of how the human brain processes information. 
Over time these approaches have been refined, com-
putational power has become cheaper, and the amount 
of digitized information has grown exponentially. These 
advances have caused a tipping point that creates new 
possibilities for agencies to apply machine learning and 
artificial intelligence against a variety of problem sets. 

While these possibilities are within reach, there are still 
challenges to effectively implementing machine learning. 

Source: Considering IT Infrastructure in the AI Era, an IDC InfoBrief, 
sponsored by IBM, October 2017. Click here to get the report. 

AI software and data management for deep 
learning can complicate the journey to AI.
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The first, and possibly most challenging issue, is the 
scarcity of personnel with AI and ML skills. Secondly, due 
to the scale of the data sets and the computational pow-
er required, it has caused organizations to rethink how 
they design computational systems to meet the demands 
of these workloads. As a result of these challenges, orga-
nizations are facing long development timelines before 
achieving the promised value from implementing these 
approaches.

Successfully overcoming these challenges requires the 
consideration of a number of factors. One consideration 
is how datacenter infrastructure is optimized to sup-
port AI and ML. IBM has developed a platform, PowerAI, 
which focuses on this problem set to decrease the time 
required to achieve useful models by providing easy-to-
use bundles of the most popular open source machine 
learning frameworks on systems designed to provide 
exceptional performance running these workloads. 

BUILDING BLOCKS

IBM POWER9 
During the machine learning training phase the algorithm 
performs the same computation across multiple values in 
structured datasets. Doing these computations in parallel 
dramatically decreases the amount of time it takes to 
train a model. In order to achieve this parallelism, resear-
chers have used Graphic Processing Units (GPUs) which 

Source: Considering IT Infrastructure in the AI Era, an IDC InfoBrief, 
sponsored by IBM, October 2017. Click here to get the report. 

AI infrastructure generational shifts are hap-
pening fast, in all directions. Get the latest IDC 
reports on the future of IA. 

while originally designed for computer graphics provide 
the capability to perform these parallel computations. 
When designing machine learning systems it is important 
to take into account how GPUs will be utilized and the 
unique performance characteristics they provide. 

The bottle neck in these systems can quickly become 
transfer rates between the CPU and the GPU. The IBM 
POWER9 has been built from the ground-up for data-in-
tensive workloads and provides state-of-the-art I/O sub-
system technology. The ultra-high bandwidth CPU-GPU 
interconnect can deliver up to 4x faster training times. In 
addition to this incredible bandwidth benefit, the POW-
ER9 supports advanced GPU/CPU interaction as well as 
memory sharing. In one experiment, a POWER9 acce-
lerator coupled with an Nvidia GPU resolved in about 
90 seconds a logistic regression classifier that took 70 
minutes on a comparable popular cloud platform using 
TensorFlow.

IBM PowerAI 
IBM PowerAI is a software bundle that runs on top of the 
IBM Power platform. The goal of PowerAI is to cut down 
the time that is required for AI system training, deliver 
enterprise-ready software distribution of open source 
frameworks for DL and AI, and simplifying the develop-
ment experience. By creating this distribution, IBM has 
provided a mechanism for organizations to quickly get 
up to speed with optimized versions of these open 
source frameworks without needing to spend time im-
plementing each individually, validating dependencies, 
and tuning performance. IBM provides support for all of 
these open source frameworks as a reliable service, in 
addition to the community support. 

In addition to the core open source capabilities, IBM has 
provided components to further enhance the overall 
system. IBM Distributed Deep Learning provides a me-
chanism to scale the training over multiple nodes and up 
to 256 GPUs using optimized network communication to 
expedite the training process. In a distributed environ-
ment, updating a single parameter server can take nine 
seconds for even simple reduction operations utilizing 
fast network connections. IBM PowerAI DDL can per-
form the same operation in less than 100 ms by using a 
communication scheme that is optimized for the specific 
network topology. 
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Another enhancement provided in PowerAI is Large 
Model Support (LMS). The size of models can be limited 
by the amount of GPU memory that is currently availa-
ble. LMS enables you to process and train larger models 
by utilizing main system memory coherently with GPU 
memory. LMS is enabled by the fast interconnect (NVLink) 
to accommodate such large models and fetch only the 
required working data to GPU memory. 

PowerAI Vision
Case point: IBM’s PowerAI Vision suite. It’s designed to 
get organizations up and running quickly so that subject 
matter experts can spend their time focusing on their 
domain without requiring coding or deep learning exper-
tise. By being accessible for business users this platform 
streamlines the workflow required to deploy an effective 
and powerful model. IBM’s Power AI Vision is a software 
library built from open source components, enhanced 
with IBM experience, and optimized for IBM’s Power AI 
hardware systems. With a few clicks, deep learning mo-
dels can be trained to classify images or detect objects 
of importance.

Too often, barriers to entry into artificial intelligence are 
higher than they need to be. The turnkey approach to in-
frastructure lets an agency put AI to work faster, without 
worrying about the technical minutia of the underlying 

Source: Considering IT Infrastructure in the AI Era, an IDC InfoBrief, 
sponsored by IBM, October 2017. Click here to get the report. 

AI workloads demand specific and high-perfor-
ming server infrastructure that many businesses 
are struggling to identify and build.

data science, building custom workflows, and relentlessly 
tuning hyperparameters.

FIND A GREAT PARTNER

Having an integration partner who understands how to 
implement high performance, turn-key solutions will 
further enhance any agency’s time to value when it co-
mes to implementing machine learning systems. Jeskell 
is such a partner to many federal agencies, and has a 
proud record of excellent past performance serving the 
federal market.

Jeskell, a long-term partner of IBM, has deep expertise in 
design, installation and configuration of POWER9 sys-
tems and the PowerAI software. POWER9 is an AI “secret 
sauce” – it simply can’t be matched by x86 systems for 
speed and availability. Jeskell’s engineers work with their 
customers to ensure the cluster delivered addresses all 
the customer’s unique operational requirements and 
constraints. Jeskell’s implementation, training, and con-
sulting services allow agencies to quickly deliver models 
regardless of the current machine learning expertise 
available to the organization. 

The company is bringing its experience to artificial in-
telligence projects at both the Defense Department and 
civilian agencies such as the National Institute of Stan-
dards and Technology. Many clients are looking at AI to 
help with analyzing exploding volumes of video surveil-
lance data. As they learn, the systems can more accura-
tely and consistently pinpoint objects of interest or the 
presence of a specific threat. 

Jeskell has designed and built POWER9 clusters that can 
also accelerate a variety of tasks to reduce the depen-
dency on human operators to evaluate and categorize 
items in audio and signal intelligence. These systems 
continually improve the fidelity of the algorithms used to 
identify objects or patterns of interest.

In short, it all starts with IBM’s Power hardware purpose 
built to accelerate and scale AI workloads. Topped by a 
validated distribution of fully supported and enterprise 
ready open source AI frameworks. All delivered, installed, 
and configured by Jeskell, an experienced small business 
that’s IBM’s leading AI partner.
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