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Artificial Intelligence and Machine Learning:
From Labs to the Mainstream
The summer of 1956 in Dartmouth marked the advent of general Artificial Intelligence (AI). The world
has come a long way since then, thanks to certain forces that pushed out AI work from the precincts of
research labs into the hands of technology practitioners. These practitioners took the path of solving
specific problems that augmented human capacity, relying on patterns hidden in historical data. What
we are now witnessing in the form of self-driving cars,
use cases in medical diagnostics, image recognition,
or robots playing Google's AlphaGo and chess are all
examples of narrow AI that hold the promise of
transforming our lives in an exponential manner.
Enterprises today are grappling with and trying to
comprehend the full impact of AI and how machinecentric intelligence will impact their business
operating models, competitiveness, and their ability
to serve the needs of their end customers across all
touchpoints. For the sake of elucidation, Figure 1 to
the right shows the relationship between AI, Machine
Learning, and Deep Learning because these terms are
so often used interchangeably. The focus of this paper
is on sharing some best practices around crafting a
roadmap for building intelligence within products and
Figure 1
platforms that have already been built through years
of capital investment (the most prevalent use case).
This applies to large banks, retailers, education platforms, healthcare platforms, and many others.
Omnichannel access and personalization are essential elements in any digital transformation
roadmap, and both draw their power from data that can be made even more valuable with AI.

Forces Leading to the Democratization of Artificial
Intelligence
There are three main drivers for AI/Machine Learning/Deep Learning breaking away from the shackles
of pure academic research and becoming mainstream. They are:
• Availability of Big Data and the capability to capture and store large data sets (Big Data platforms)
• Availability of cheap compute and storage power on the cloud (Amazon Web Services Cloud,
Microsoft Azure, Google Cloud Platform)
• Availability of open source libraries and algorithms that are constantly growing with strong
community support (R, Scikit-Learn, TensorFlow, Theano, Keras, etc.)
Almost all cloud providers offer Big Data platforms that are easy to spin up and manage. Open Source
Machine Learning and AI libraries like Sci-Kit learn, TensorFlow and Theano abstract out algorithms,
functions, and the underlying complex computations, making it easier for trained programmers to
develop intelligent products and platforms. By AI we usually refer to Deep Neural Networks (DNN),
Convolutional Neural Networks (CNN), or Recurring Neural Networks (RNN), and the process is
centered around mimicking the human brain using artificial neurons that learn over time.
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The neural network is designed such that it minimizes the error between the predicted and actual
value using a process called “Back Propagation.”
The above factors have given the power to harness these capabilities to almost anyone, and the
typical engineering workforce can now easily build intelligent products and platforms; hence the
term “Democratization of AI.” This brings us to the next topics of this paper: the common challenges
companies face when implementing AI, and how can they best define a capability roadmap and
set the right priorities as they go about building intelligent platforms.

Business Challenges for Implementing Artificial
Intelligence
Whether it's the retail industry trying to understand buyer preferences, the education industry trying
to get a handle on the best ways to help individuals learn effectively, or the wealth management
industry trying to create the most relevant and personalized set of portfolio management strategies,
they all rely heavily on large data, collected over time, to understand end-user preferences in order to
create products and platforms that offer a secure, seamless and personalized omnichannel
experience. The ability to store and process data coming in varied formats (e.g. clicks, server logs,
videos, text files, etc.) and from different channels (e.g. mobile or the web) are often major
differentiators in the successful execution of AI programs. As is usually stated, “No Big Data; No AI.”
Another challenge is to identify the right data to collect. Data for the sake of data is not enough.
An organization must collect the right data at the right level of granularity for it to be of any value.
Last but not least is the hurdle associated with changing business models. To succeed in a dynamic
business environment, organizations need to be nimble, adaptive and sensitive to the market needs.
This rests on the organization's ability to offer innovative pricing and new service consumption
strategies to its customers, which further relies on customer intimacy and personalization
capabilities. In the end, it is a tautological relationship, and it brings us back to uncovering the
hidden patterns trapped within the organization's data and applying AI and Machine learning
techniques to learn from that.

Suggested Roadmap for Building Intelligence in
Products and Platforms
Experience has shown that there is a penchant for technology and business leaders to try and solve a
plethora of challenges all at once. They attempt to build a Big Data platform (data lake) along with a
data science / AI team, and add DevOps and Automation capabilities all at the same time. This is quite
an enormous undertaking, and there exists an industry best practice around creating momentum and
priming up an organization for success. Enunciated below are some typical steps that have proven to
be quite effective across industries:
• Start with a “Discover” session to understand the business imperatives, the types of data sources
that exist, and some additional ones that can be added. The composition of the team to carry out
such sessions is extremely important as well. This team usually includes Solution Architects,
Data Scientists, Data Architects, Business Analysts, User Experience strategists, and Subject Matter
Experts to bring in domain expertise.
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• Most AI or Machine learning-based products and platforms rely on the availability of substantial
amounts of data. Hence, building a Big Data ingestion and storage platform (like a data lake) is the
next crucial step. This may necessitate a few Proofs of Concept (POCs)/Proofs of Technology (POTs)
to validate assumptions that surface during Discover. This step is typically called an “Envision”
phase. It is also essential to plan for third-party integrations early on in the program, especially
when different teams have their own release schedules and cycles that may impact the data
ingestion plan.
• The data science team can work in parallel or come in as the Big Data ingestion and storage
platform nears completion. They can start with a review of the business questions, in consultation
with the right stakeholders from business and technology, and begin selecting and/or writing a set
of algorithms in the organization's technologies of choice (another important outcome of the
Discover session). Good, customized deep learning libraries can be built using Python-based
TensorFlow, Theano or Keras. Scikit-learn and similar scientific libraries are also plausible options
for building machine learning capabilities for descriptive and predictive analytics using statistical
analysis algorithms such as multiple linear and non-linear regression (including Logistic
regression), k-means clustering, random forests, etc.
• There are options for building the necessary environments on cloud platforms like AWS, Azure and
the Google Cloud Platform (GCP). They all provide very powerful, cost-effective storage and
compute capabilities. These decisions are typically made during the Envision phase.
• Once the data ingestion platform is in place, the data science team can start experimenting and
carry out data munging exercises in a safe, sandbox environment on the cloud. They can use the
appropriate data sets with the right training / test data split to arrive at the most accurate model to
capture the business realities. These models can be promoted to the production environment at a
regular cadence that is decided mutually between the data science teams, development teams,
business stakeholders and the infrastructure (operational) teams.
• As maturity builds over time, some components of the process can be automated and the time
taken to release new and accurate models can be shortened, while ensuring a seamless,
personalized experience across all channels for the end customer. Meanwhile, the data science and
business teams would continue to work closely together to ingest new data sources and discover
new patterns of customer behavior or the behavior of any test statistic chosen to answer the
business questions.
The schematic in Figure 2 shows the functional architecture of a typical intelligent platform that offers
a seamless, personalized experience to its end customers across multiple channels.
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Conclusion
Building an intelligent product or platform requires close alignment between Development, Business,
Operations and Data Science teams. The central theme is about uncovering the answers to key
business questions that allow an organization to offer differentiated services. Delivering the attributes
of personalization and a seamless user experience across all channels and all devices is a primary goal
of building Big Data platforms and integrated AI and Machine Learning capabilities. It's about gaining
customer loyalty by responding to the ever-changing needs of the end consumer in the most effective,
fastest and most cost-efficient manner possible. Organizations should avoid the rush of solving
multiple challenges at the same time. Using the strengths of the Discover and Envision phases, and by
conducting pilot programs/POCs/POTs, organizations can sculpt out a pragmatic and successful game
plan. Agile development capabilities, coupled with a clear strategy for third-party API integration, are
essential considerations when embarking on a roadmap for building intelligence behind core business
products and platforms. The availability of all the essential building blocks, such as cloud, storage,
compute, and algorithms, make it a perfect time to surge forward.
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Ness Digital Engineering designs, builds, and integrates digital platforms and enterprise software that
help organizations engage customers, differentiate their brands, and drive profitable growth. Our
customer experience designers, software engineers, data experts, and business consultants partner with
clients to develop roadmaps that identify ongoing opportunities to increase the value of their digital
solutions and enterprise systems. Through agile development of minimum viable products (MVPs), our
clients can test new ideas in the market and continually adapt to changing business conditions—giving
our clients the leverage to lead market disruption in their industries and compete more effectively to
grow their business.
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