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The Cloud AI Roadmap to Deriving Value from Data
Abstract
You have likely experienced the interminable hourglass spin while
trying to open a large spreadsheet, or have spent multiple hours
manually typing handwritten information into a system. In our datadriven world, it is safe to say that troubled encounters with large
quantities of data are becoming the norm.
Our data footprint has increased considerably over the past 15
years, jumping from 130 billion to 40 trillion gigabytes between
2005 and 20201. The data revolution opened up opportunities for
organizations to analyze human behavior more deeply and develop
more refined business strategies.
Unfortunately, for decades, organizations and professionals
had limited resources and tools to manage data. Advanced
data management technology was available mostly to large
organizations and educational institutions, and was completely out
of reach for small businesses.
This paradigm has changed drastically over the last few years.
With the advent of cloud storage, cloud applications, and artificial
intelligence (AI) services, even very small companies can have access
to advanced techniques for processing and analyzing data.
In this white paper we will provide a primer about various AI
services available and will discuss how you can start incorporating
them to help analyze and process the multiple types of data you
may already have in your hands.

1 The New York Times, “Data Science: The Numbers of Our Lives”, 2013
Icons by Freepick, phatplus, Becris
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AI is a Game Changer

70%
AI usage
in workplace
by 2021

50%
users interact
with virtual agents
by 2022

30%
share of business
apps using AI
by 2022

A 2019 Gartner CIO Agenda
survey that gathered data
from more than 3,000 CIO
respondents in 89 countries
and all major industries,
concluded that artificial
intelligence is now considered
the top game-changer
technology.

The Ascent of Artificial
Intelligence
We erroneously limit our concept of
data to what is known as “structured
data,” such as tables of numbers and
text typically found in spreadsheets and
traditional databases such as Microsoft®
SQL Server. In fact, most of the
information we receive during the day,
in its multitude of formats, is considered
data.
Approximately 80% of all data generated
today is considered “unstructured.”1
Unstructured data includes financial
reports, audio files, videos, images,
e-mails, presentations, and most digital
documents that you create and receive
during the workday.
According to a survey conducted by
Forbes, more than 95% of businesses
have demonstrated the need to manage
unstructured data, with over 40%
reporting the need to manage it on a
frequent basis.2 Digital business is rapidly
maturing and reaching a tipping point.
The 2019 Gartner CIO Agenda survey,
gathered from more than 3,000 CIOs
in 89 countries and all major industries,
indicates that 49% of enterprises have
already changed their business models, or
are in the process of changing them, to
bring digital to the mainstream.3
As digital consolidation and scalability
reshape business models, disruptive
technologies that expand and
democratize access to data analytics
are gaining prominence, with AI widely
1 Grimes, Seth. “Unstructured Data and the
80 Percent Rule”. Breakthrough Analysis Bridgepoints. Clarabridge, August 1st, 2008
2 Rohit Kulkarni, “Big Data Goes Big,” Forbes,
February 7, 2019
3 Gartner (October 16, 2018). Gartner Survey of
More Than 3,000 CIOs Reveals That Enterprises
Are Entering the Third Era of IT [Press release].
Retrieved from https://www.gartner.com/en/
newsroom/press-releases/2018-10-16-gartnersurvey-of-more-than-3000-cios-reveals-thatenterprises-are-entering-the-third-era-of-it
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considered the top game-changer
technology. Several analyses and forecasts
predict that AI will become increasingly
popular in the near future. By 2021,
70% of organizations are expected
to integrate AI to assist employee
productivity.4 By 2022, more than half of
all individuals collaborating in Industry 4.0
ecosystems will leverage virtual agents.5
AI applications are expected to represent
30% of all enterprise apps6, and onethird of all traditional screen-based apps
are expected to be replaced by AI-based
user interfaces.7
As a small or midsize manufacturer,
you may be asking yourself whether
these statistics apply only to large
organizations. In fact, they apply to
every organization, regardless of size.
The playing field is now leveled across all
company sizes, thanks to the availability
of AI services in the cloud and cloud
applications that use those services. More
important, these services are affordable
and scalable for even the smallest
companies in the market. How will you
keep up with your competition in this
new landscape?

Common AI Technologies
The democratization of AI is well
under way. While there are multiple
technologies that can be defined as
artificial intelligence, three are most
commonly observed across organizations:
Machine Learning (ML), Computer Vision,
and Natural Language Processing (NLP).

4 Gartner, Inc., “Gartner Predicts 70 Percent
of Organizations Will Integrate AI to Assist
Employees’ Productivity by 2021”, January 24,
2019
5 Gartner, Inc., “Top 10 Strategic Technology
Trends for 2019,” October 15, 2018
6 IDC (2019). Retrieved from https://www.idc.
com/promo/thirdplatform/innovationaccelerators/
cognitive
7 IDC Futurescape: Worldwide IT Industry 2019
Predictions, October 2018
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Machine Learning enables
computers to act like humans do.
In more technical terms, machine
learning uses algorithms to parse
data and learn from it, subsequently
making autonomous and informed
decisions based on those learnings.
In other words, machine learning lets
computers act without relying on
explicitly pre-programmed rules.
Real life examples of machine
learning are all around us. It makes
self-driving possible. Netflix uses
machine learning to determine
what recommendations should
be presented to viewers according
to past viewing habits. Facebook
recognizes the identity of a user
based on a photo by applying
machine learning.

own neural network to perform the
same task. Deep learning more closely
resembles human natural behavior.

and OK Google use NLP to interpret and
respond to vocal commands.

Computer Vision, another subset
of artificial intelligence, empowers
computers with knowledge to accurately
identify, analyze, and classify digital
images and videos. In this case, machine
learning is applied to help computers
learn to recognize a picture of an object
after being fed a large number of pictures
of that same object. Current computer
vision applications that use deep
learning include product line automated
inspections, disease detection, and facial
recognition.

Cloud Computing, Data
Lakes, and AI

Optical Character Recognition (OCR)
is a popular computer vision task that
does not necessarily require deep

AI

Machine
Learning (ML)

Computer
Vision
Natural
Language
Processing
(NPL)

Deep
Learning

Deep Learning is a subcategory of
machine learning that applies highly
sophisticated techniques. The key
aspect of deep learning is the ability
to teach computers to learn by
example and make decisions on their
own. Deep learning accomplishes
this by creating an “artificial neural
network” founded on multilayered
algorithms. While human beings
need to intervene when machine
learning provides inaccurate
responses, deep learning uses its

OCR (Optical
Character
Recognition)

learning. OCR enables computers to
extract characters from images and
handwritten text. It is commonly used by
law enforcement to identify license plates
from pictures, for instance.
Natural Language Processing (NLP)
is another prevalent field of artificial
intelligence. NLP empowers machines to
interpret and understand natural human
language. Voice-driven interfaces such as
Amazon Alexa®, Apple Siri®, Cortana®,
3

Cloud technology is fundamental to
artificial intelligence. AI is processintensive and thrives on massive amounts
of data. Cloud computing removes
volume constraints and enables AI to
become quickly scalable and accessible
by organizations, regardless of their
size. Cloud-related advances such as Big
Data, parallel processing, and access to
machine learning algorithms have helped
solidify the relationship between AI and
cloud computing.
Not surprisingly, cloud AI services are
dominated by some of the largest
technology firms in the market. The
largest platform providers include IBM
Cloud, Microsoft Azure, Amazon Web
Services (AWS), and Google’s network
of AI offerings (including TensorFlow
and its cloud prediction API). Some firms
focus on niches and vertical industries,
such as Salesforce’s Einstein. Cloud
AI services interact with customers’
business data regardless of whether it is
stored on premises or in the cloud. The
majority of service providers offers preconfigured services to specific industries,
empowering customers to customize the
service to specific business needs.

Cloud Data Lakes and Shared
Data
An additional and important contribution
of cloud computing is the ability to
enable players with limited datasets to
take advantage of machine learning.
Large volumes of data are critical to
the effectiveness of machine learning.
They increase confidence scores and
have a direct impact on the accuracy of
predictive models.
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Nevertheless, legacy data ownership
models have curbed the full potential
of artificial intelligence and machine
learning. As data permeates more deeply
into business models—driven by the rise
of Internet of Things—organizations
have become more sensitive about data
sharing.
A manufacturer that leans on internal
operational sensor data to predict
maintenance, for instance, would
derive much more accurate predictive
models if the organization could rely
on industry-wide big data from every
sensor in every machine. Thankfully,
industries are evolving and realizing the
value of sharing data for the common
good. Organizations have started sharing
data to feed machine learning models
while retaining data ownership. NDAs
and provider rights ensure that models
are open-source while data remains
proprietary.
By creating cloud data lakes, an
Enterprise Resource Planning (ERP)
provider would be able to leverage
shared data to build improved machine
learning models. More specifically, a data
lake in the cloud could contain structured
and unstructured global data from most
customers and external sources. AI
applications would retrieve data from this
shared repository to build shared models
or models that are exclusive to each
customer. Another benefit is the ability to
bypass customers’ on-premises ERP data
and make calls directly to the cloud data
lake for faster model processing.

AI for Structured Data
Structured data can be defined as
organized information that one normally
encounters in relational databases
and spreadsheets, neatly structured in
fixed columns and categories. One key
characteristic of structured data is that
4
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it is easily interpreted by machine
learning. We will review some of the
most important use cases of machine
learning applications in structured
data across manufacturing and
distribution:

Shopping Basket Analysis
Manufacturers and distributors are
constantly searching for strategies
to increase sales. Identifying the
right products to be recommended
to consumers—in real-time while
they shop online—can drive higher
items per order and increased sales
volume. Machine learning shopping
basket analysis enables retailers to
make refined recommendations of
additional products to consumers
based on previous purchases,
current shopping cart items, and
by analyzing other customers’
purchases and behaviors. The
number of variables that can be
included in such analysis is infinite,
and may include customer type,
SIC codes, territory, and seasonality,
among others.

Price Optimization

Setting the optimal price for a product
or service is a historically challenging
task. Excessively priced products drive
down sales. Products at low price points
compared to a customer’s perceived value
are missed opportunities to generate
additional revenue. Moreover, price
optimization may support goals other
than the maximization of profits, such as
driving market share in a new territory or
preempting a competitor’s move into a
new field.

behaviors, many of which are not
perceptible by humans. The competitive
nature of manufacturing and distribution
industries require organizations to track
and retain market share constantly.
Machine learning enables organizations
to analyze customer data, identify churn
patterns, and predict customer attrition.

Inventory Level Optimization

Customer Churn

Inventory represents one of the
largest assets held by businesses in
manufacturing and distribution industries.
When not moving through the system
efficiently, inventory becomes a doublecost: monetary cost from unrealized
gains and carrying cost from taking up
valuable space in a facility. Minimum and
maximum levels for inventory are typically
set in the system, and are rebalanced
frequently to ensure quantities remain
valid based on existing conditions.

It is more expensive to acquire new
customers than to retain current
customers. Predicting customer attrition
ahead of the actual event provides an
organization with time and insights to
react and revert it. Prior to terminating a
relationship, customers react in unusual
ways that diverge from their normal

A Machine Learning Inventory
Optimization solution establishes
inventory levels and timing for new orders
based on a set of variables that may
include inventory history, current sales
orders, forecasted demand, vendor lead
times, product shelf life, and weather
conditions.

Regardless of the end goal, machine
learning can be a powerful tool to help
organizations determine the right price
to support a firm’s strategy. Machine
learning algorithms learn patterns based
on previous sales data and price points to
determine the best price for each product
or service.

5
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Demand Forecasting
Accurately predicting product
demand is essential to manufacturers
and distributors. By understanding
supply chain and drivers of sales,
organizations are able to deliver
products on time and according to
customers’ requirements, improving
brand reputation. Machine learning
improves demand forecasting by
analyzing bid data and historical
purchases, combined with macro
external influences, such as the
economy, weather, political climate,
and epidemiological data. Accurate
demand forecasting enables
organizations to improve inventory
management and adjust to resource
constraints.

Make-to-Order (MTO) Job
Cost Estimates
In a competitive environment
with tight profit margins, accurate
production cost estimates are critical.
Most manufacturers struggle to
estimate costs correctly due to the
large number of variables that go

into a job order. Determining tooling,
material, burden, and labor costs is a
difficult task. External expenses are hard
to predict. Finding comparable jobs to
benchmark costs takes time and effort.
In addition, many manufacturers use
external solutions such as Excel or Access
databases to run estimates, relying
on outdated data. Machine learning
solutions, such as the popular Random
Forest algorithm, can drastically improve
make-to-order job costs estimations by
analyzing multiple internal and external
variables, such as material and labor
costs, fixed and variable burden costs,
and historical job cost estimates.

IIoT Predictive Maintenance
Equipment outages create considerable
disruption in manufacturing. Inoperative
equipment translates into lost revenue,
consumer delays, and repair costs.
Historically, maintenance personnel
have played a critical role in detecting
and predicting equipment malfunction.
Experienced teams learn to detect
problems early by observing and listening
to machines to identify patterns.

6

Nevertheless, relying on human beings
alone for accurate predictive maintenance
is a risky proposition, particularly with a
workforce nearing retirement that faces
high turnover. Artificial intelligence and
machine learning enable early detection
of malfunctioning equipment and help
prevent downtime more accurately.
AI models are trained with production
floor data from sensors and contextual
data from ERPs to detect anomalies and
unusual patterns in equipment sensor
data feeds, while machine learning
regression models provide predictions
on equipment lifetime. Predictive
maintenance based on machine learning
maximizes asset lifetime and operational
efficiency by determining the optimal
moment to perform maintenance work.

IIoT Predictive Quality
Manufacturing companies conduct
manual quality inspections periodically
to ensure output meets customer
requirements. This manual approach
increases the risk of a low quality product
reaching the end user. When an issue
is detected, containment efforts have
to be put in place. QA inspections are
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necessary, and rework might be
needed.
By analyzing data feeds from
monitoring of equipment controls
and supplies (e.g. rate of flow of
electric charge, air pressure, fluid
levels), machine learning can help
determine when a part might have
quality issues and prevent wastage
of raw materials and production
delays.

AI for Unstructured
Data
Unstructured data has no clearly
pre-determined format and can be
presented in an infinite number of
ways. As mentioned earlier, the vast
majority of data is unstructured,
including social media posts,
audio, video, e-mail messages,
presentations, and long-form text,
among other forms of content.
Unstructured data is more difficult
to collect, process, and analyze, and
therefore the advent of machine
learning has played a crucial role
in uncovering insights from this
particular type of data.
Spoken words and speech are
common forms of unstructured
data. Speech recognition and natural
language processing (NLP) are used
together to convert spoken words
into meaning. For example, when
using a voice assistant system such
as Amazon’s Alexa, a human being
talks into the device and vocalizes
a request (e.g. “Create a quote for
1,000 items for Company X”). The
device captures the audio request
and uses statistical models or neural
networks to convert spoken words
into text. NLP takes the lead and
processes the text into data. The
user’s intent in the example above
is for a bot service in the cloud to

create a quote in the business system.
The bot has been programmed to take
certain actions. NLP tells the system the
specific intent of the user, no matter how
the request was worded in the first place.
Syntax analysis and semantic analysis are
popular techniques used to complete
natural language processing tasks.
Syntax refers to the arrangement of
words in a sentence, structured to
make grammatical sense in a certain
language. As can be observed in the
diagram represented on this page,
there are multiple ways to request
customer information. NLP analyzes the
arrangement of words and picks out
verbs or verb phrases (which are called
“trigger words”), and nouns or noun
phrases (known as “entities”). NLP
predicts the intent represented by trigger
words and sends it to the bot along with

Trigger Words
“Show me
“Bring up

naturally and efficiently, computers rely
on semantic analysis and algorithms to
understand and interpret content.
Computers have historically performed
this task poorly because they struggle to
parse the relevancy of each component,
a process that humans do almost
unconsciously. One anecdotal example
of semantic analysis gone wrong was
a possible incident that might have
occurred in the 1950s during the
translation of some words between
English and Russian. According to local
lore, the biblical sentence “the spirit
is willing, but the flesh is weak” was
translated to Russian then back into
English as “the vodka is good, but the
meat is rotten.”
Semantic analysis is one of the most
difficult aspects of natural language

Entity

customer London Metals”
customer Addison”

DisplayCustomer
“Display USA Vending”
“Show

Intent

customer Empire State Tractors”

the entity. The bot then matches the
information against its list of entities and
intents to determine what action needs
to be taken. Cloud-based NLP improves
understanding of syntax variation over
time because it feeds on new examples
provided by AI service users, similar
to a crowdsourcing-based continuous
training.

processing, as the example above
demonstrates, but advances in machine
learning and NLP have improved deep
semantic analysis through advanced
algorithms, computer processing
power, and new models trained on
huge volumes of examples furnished by
customers of cloud AI services.

AI Is The New UI
Human beings have an innate ability to
contextually interpret and understand the
meaning of words and sentences. We rely
on our past experiences to decipher the
content at hand, be it a word, phrase,
or object. While humans perform this
7

Natural language programming can be
used to display real-time insights and
relevant information for workers on the
move. When an employee says “show
me today’s sales” on a mobile device,
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Scan Purchase Orders
Scanner / MultiFunction Copier

OCR
Intelligent
Data Capture

Your ERP or other
Business System

Your ERP or other
Business System

Valid
Recognize &
Index Purchase
Order

Validate Sales Order
(Quote match, valid
customer, part
number, etc.)

Create Sales Order
in Business System
Exception or
Review required

Capture Purchase
Orders Electronically

the NLP service works with the bot
service to convert her unstructured
data query—her words—into a
structured query to look into the
business system’s structured data
and return the information, through
a sophisticated user interface that
can include simple charts and
graphics.

Computer Vision
As mentioned earlier, Computer
Vision, a field of artificial intelligence,
enables computers to learn to
recognize a picture of an object
through machine learning, after
being fed millions of pictures of that
same object.
Computer vision can provide
powerful results in a wide range
of applications. One interesting
example comes from Microsoft
Azure AI services. Azure’s cloudbased cognitive services built a
model using computer vision and
AI to sort oranges. A sorting facility
uses AI to classify oranges into
Grade A (to be sold on lucrative
retail channels) and into Grade B
(to be sent for juice production).
The orange farmer tags a number
of images as grade A or B to train
Azure’s Custom Vision for the correct

Correct Exception
or Review

threshold between both grades. Even
though good and bad oranges can look
very similar, computer vision and AI can
sort them into the correct grades.

Computer Vision and Optical
Character Recognition (OCR)
As previously noted, OCR is a subcategory
of Computer Vision that recognizes
text and handwriting in images. Prior to
OCR, printed paper documents had to
be manually re-typed into computers in
order to be digitized. OCR technology
emerged in the early 1990s as an attempt
to digitize historic newspapers and turn
their content into searchable material.
The variety of fonts and handwriting,
coupled with poor image quality, have
been longstanding obstacles, but OCR
Technology has improved dramatically
with the help of AI.
There are multiple levels of OCR
execution. The most basic execution is
Traditional OCR, where documents are
converted into images, and software uses
an edge detection algorithm to match
letters against character sets previously
uploaded by humans.
With Machine Learning OCR, algorithms
are trained on massive amounts of
data to learn and think independently.
Machine learning OCR programs are not
8

restricted by a fixed number of character
sets. They accumulate knowledge,
learning to recognize an infinite number
of characters. Machine learning OCR
is not restricted to specific formats or
structures, and can pick out text that
appears randomly in an image.
Deep Learning OCR is driven by neural
networks and can read text in challenging
formats, such as grainy photographs,
tiny fonts, poor handwriting, or partially
obscured notes.
Once a document image is captured
through a scanner, e-mail, or directly
uploaded from a folder, OCR detects
its text by identifying areas that contain
textual content. Next, machine learning
algorithms automatically classify
documents based on content type and
format, according to previously uploaded
samples that have been used to train
the model to identify document types
correctly. At this stage, machine learning
can determine whether a document is a
contract, invoice, or purchase order, for
instance. In the final step, data capture
is executed. Deep learning algorithms
can be programmed to semantically
understand business documents, and to
extract only content that is relevant to the
user.
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No business automation process
is completely accurate. Machine
learning OCR flags instances when it
is unable to identify certain elements
during the data capture process.
When that happens, the document
is forwarded to a human operator to
correct the error before being added
into the business system.

Systems of
Engagement

data gets mapped to key data fields in
the business system, it gets incorporated
into the business system itself. While the
unstructured data from the document
image becomes structured data in the
business system, the original document
gets stored in an online repository and is
indexed for easy search and retrieval.

BI Dashboards

Decision Making
Agents

Applications

Systems of
Intelligence

Business
Analytics

Machine
Learning

Models as a
Service

Systems of
Record

Primary Data &
Product Data

Secondary Data
Sources

Prepared Data

A Typical Business
Workflow
The business workflow example
on this page shows steps to
automatically process an incoming
purchase order into a sales order in
a business system. Once document

The benefits of ML-enabled business
automation are significant. When
processing time is reduced, service is
delivered more quickly, and more clients
are served. Processing costs are lowered
due to a reduction in time, effort, and
resources required to do the work,
without sacrificing quality. When errors

9

are lowered, this results in a reduction in
exceptions and discrepancies, and fewer
customer or supplier inquiries.

Final Thoughts
At Epicor, our customers have amassed
large amounts of rich transactional
data over years of operation using ERPs
as systems of record. Many of those
customers have leveraged business
intelligence (BI) tools, such as data
analytics and reporting, to analyze
business operations and make business
decisions.
The expansion and democratization
of artificial intelligence technologies
in the cloud such as machine learning
(ML), predictive analytics, and natural
language processing (NLP) has drastically
expanded the potential of transactional
data, expanding the range of analysis and
predictions that can be performed. Epicor
customers have been exploring these
new technologies to run their businesses
more efficiently, to identify new revenue
streams, to manage their workforce, and
to enter new markets.

How do AI technologies improve
business intelligence? First, AI has
the ability to correlate disparate data
elements (e.g. macroeconomic data,
weather forecasts, workforce trends)
with business data to auto-identify
critical patterns and predict the
impact of the present context in the
future of the business. Secondly, AI
is a powerful supporter of sound
decision-making. Organizations
make hundreds of decisions every
single day. Machine learning
can help organizations and their
workforce make more accurate
and faster decisions, reallocating
human brainpower to more

important strategic decisions. Lastly,
AI technologies such as ML and NLP
empower conversational user interfaces
(UI). Conversational UI is a form of user
experience based on unstructured text
or verbal (voice-controlled) content.
Conversational UI has a broad set of
applications, including tools such as
chatbots and virtual assistants that
communicate naturally with users
If you haven’t done so, the time to
explore and apply artificial intelligence
in your business has arrived. Algorithmic
capabilities have significantly improved,
and cloud AI Services are providing
access to affordable computing power

combined with the expansive training
data submitted by a large number of
users. This combination makes the many
AI algorithms and neural networks
available in the cloud increasingly
powerful.
The time to worry about menial or timeconsuming tasks is over. Organizations,
large and small, have the opportunity
to devote time to more value-added
activities.
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