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Research Methodology and Demographics

Research Methodology and 
Demographics 
Report Purpose  This report explores operationalizing and embedding analytics. 
Embedded analytics has evolved beyond reports in CRM and ERP systems 
to include analytics embedded in dashboards, devices, application, systems, 
databases, and more. TDWI believes that operationalizing and embedding 
analytics makes it more actionable and hence more valuable. 

Terminology  In this report, embedding and operationalizing analytics is about 
integrating actionable insights into systems used to make decisions. These systems 
might be automated or provide insights that are manually actioned. Embedding 
and operationalizing brings the results of analytics to the decision maker and to 
applications that run the business.

Survey Methodology  In August 2015, TDWI sent an invitation via e-mail to the BI 
and data professionals in its database, asking them to complete an Internet-based 
survey. The invitation was also posted on Web pages and in publications from 
TDWI and other firms. The survey collected responses from 357 respondents. Of 
these, 276 respondents completed every question. Survey branching limited the 
number of respondents for some questions. All responses are valuable and so are 
included in this report’s data sample. This explains why the number of respondents 
varies per question.

Research Methods  In addition to the survey, TDWI conducted telephone interviews 
with technical users, business sponsors, and analytics experts. TDWI also received 
briefings from vendors that offer products and services related to operationalizing 
analytics.

Survey Demographics  There was a fairly even distribution of survey respondents. The 
majority are business sponsors or users (34%) including data scientists, followed 
by IT and business executives (31%) and IT/development professionals (28%). We 
asked consultants to fill out the survey with a recent client in mind. 

The consulting industry (18%) dominates the respondent population, followed by 
financial services (12%), software/Internet (10%), healthcare (9%), manufacturing 
(non-computer, 5%), education (5%), insurance (5%), transportation/logistics 
(5%), and other industries. Most survey respondents reside in the U.S. (51%) or 
Europe (14%). Respondents come from all sizes of enterprises.

Position
Business sponsors/users 34%

IT/Business executives 31%

IT/Developers/Architects 28%

Other 7%

Industry
Consulting/Professional services 18%

Financial services 12%
Software/Internet 10%

Healthcare 9%
Manufacturing (non-computer) 5%

Education 5%
Insurance 5%

Transportation/Logistics 5%
Retail/Wholesale/Distribution 4%

Energy/Chemical 4%
Government      4%

Media/Entertainment/Publishing 3%
Computer/Network manufacturing 3%

Telecommunications 3%
Other 10%

(“Other” consists of multiple industries, each 
represented by less than 3% of respondents.)

Region
United States 51%

Europe 14%

Canada 9%

Asia 8%

South Asia                    5%

Mexico, Central or South America 4%

Australia/New Zealand 6%

Middle East 3%

Company Size by Revenue
Less than $100 million 19%

$100–500 million 11%

$500 million–$1 billion 9%

$1–10 billion 18%

More than $10 billion 14%

Don’t know/unable to disclose 29%

Based on 276 respondents who completed every 
question in the survey.

www.tdwi.org
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Executive Summary
As the pace of business continues to accelerate, forward-looking organizations are beginning to 
realize that it is not enough to analyze their data; they must also take action on it. To do this, more 
businesses are beginning to systematically operationalize their analytics as part of a business process. 

Operationalizing and embedding analytics is about integrating actionable insights into systems and 
business processes used to make decisions. These systems might be automated or provide manual, 
actionable insights. Analytics are currently being embedded into dashboards, applications, devices, 
systems, and databases. Examples run from simple to complex and organizations are at different 
stages of operational deployment. Newer examples of operational analytics include support for 
logistics, customer call centers, fraud detection, and recommendation engines to name just a few. 

Embedding analytics is certainly not new but has been gaining more attention recently as data 
volumes and the frequency of data continue to increase. Companies realize that making analytics 
programmatic by automating operational decisions can be beneficial to both the top and bottom 
line. Another big advantage of operationalizing analytics is that it makes it more consumable. 
Consumability has become a hot topic because it makes analytics available to a wider group of people 
than simply those who analyze data or develop models and share it with a select few. As more people 
use analytic output, its value increases.

TDWI Research finds that respondents are already operationalizing analytics in dashboards though 
often these are static dashboards that are updated once daily or at longer time intervals. However, 
interest and action are building for a wide range of embedded and operationalized analytics, 
including programmatically automated analytics. Interactive dashboards are being used more. 
Organizations continue to embed analytics into applications. Embedding analytic applications into 
mobile devices is beginning to gain steam. Likewise, taking automated action using more advanced 
models such as predictive models is also gaining traction. Excitement is growing.

There are challenges, too: lack of trust in the data and the results ranks high on the list as does 
obtaining the right skill set. However, organizations are moving step by step to overcome these 
challenges. For those enterprises that operationalize analytics, the results can be rewarding. In fact, 
those respondents who measured top- and/or bottom-line impact with their analytics initiatives were 
more likely to embed analytics into their business processes than those who did not. This is due to a 
few factors, such as analytics maturity, and drives home the value of analytics.

This TDWI Best Practices Report focuses on how organizations can and are operationalizing 
analytics to derive business value. It provides in-depth survey analysis of current strategies and 
future trends for embedded analytics across both organizational and technical dimensions 
including organizational culture, infrastructure, data, and processes. It looks at challenges and how 
organizations are overcoming challenges. The report offers recommendations and best practices for 
successfully operationalizing analytics in the organization. 
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Introduction to Operationalizing and Embedding 
Analytics

Evolving Terminologies
Only a few years ago, the term embedded analytics referred to analytics that was built into an 
enterprise application, such as a CRM or an ERP system. This might have included reports or 
visualizations embedded into these software applications. Both the terminology and technology 
are changing to include visual analytics as a seamless part of a user interface as well as actionable 
analytics in interactive dashboards, automated analytics, analytics that operate in real time to change 
behavior, and much more. These analytics are becoming operationalized; in other words, they are 
becoming part of a business or operational process in order to bring results of analytics closer to 
decision makers and decision actions. 

There are a number of factors driving this trend. Organizations want right-time/real-time analytics 
so they can make more timely decisions and become more competitive. They are beginning to see 
data and analytics as a way to improve business processes and drive operational efficiencies. Forward-
looking organizations also understand that they can obtain revenue growth through analytics. 
Additionally, as the volume and frequency of data increases, it is often not possible to perform 
analytics and make decisions manually, so analytic actions need to become more automated. 

Embedding and operationalizing now includes embedding analytics into dashboards, devices, 
applications, systems, databases, and more. Here are some examples:

•	 For frontline workers to use for decisions that impact profit or cost: More often, organizations are 
assembling dashboards that contain more than just metrics and facts. For instance, through the 
use of analytics, a business might know that customer satisfaction is high when a call to a call 
center takes less than three minutes. This business can then provide a call center agent with a 
dashboard that times each call and provides benchmarks compared to other agents. This helps 
the call center agent act on the analytics. The same dashboard might also include real-time 
recommendations for the call center agent based on analyzing customer behavior. Alternatively, 
consider a mechanic in a repair facility faced with the decision to repair or replace a part for a 
car under warranty. The mechanic could interact with a dashboard and get information about 
the better option. Behind the scenes, there might be sophisticated analytics operating in both 
of these cases, but the person on the front line doesn’t need to know that. This is when the 
application (e.g., the dashboard) becomes operational—it is becoming part of the process at the 
point of decision making.

•	 In a website application to connect with customers: For example, a university might include a 
dashboard on its website that prospective students can utilize. Students can interact with the 
information on the dashboard to find out more about the university. Additionally, based on 
how the student interacts with the website or the information they access or provide, the website 
application can provide different links to personalized information to keep this student engaged. 
This might help to increase the likelihood to enroll. 

•	 Embedded in an application that predicts an outcome and a treatment: For example, a statistician might 
create an insurance fraud model. As new claims flow through the company’s claims system, 
they are scored for probability of fraud. If the score is high, the claims are routed in one 
direction to a special investigation unit. If they are not, they are routed for general processing. 

Analytics is becoming 
operationalized; in 
other words, it is 
becoming part of a 
business process 
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•	 For automated processing and immediate decision making: Whereas the example above included 
a human element, more frequently, as data becomes more voluminous and too real-time to 
take action manually, organizations are embedding analytic models into processes to take 
action. This might include preventive maintenance. For example, a utility company might 
analyze data coming from many sensors that are measuring temperature, barometric pressure, 
wind speed, and precipitation. If a certain threshold is reached (e.g., the temperature gets too 
hot), an asset can automatically be taken offline. Other examples include recommendation 
engines and taking action on cart abandonment. Automation might include making numerous 
small decisions again and again. For example, a telecommunications company might analyze 
call detail records in real time and execute personalized campaigns based on phone usage to 
proactively offer incremental increases to data plans. These are small tactical decisions that can 
be made repeatedly and can add up to high revenue.1

As analytics becomes operationalized and embedded, it becomes more pervasive. As the examples 
above illustrate, it may also become more programmatic and closer to real time. 

User Perspectives on Operationalizing and Embedding Analytics
What do survey respondents think operationalizing and embedding analytics is all about? The survey 
for this report asked respondents to define operationalizing and embedding analytics. Their 
responses corroborate that there are a range of ways organizations think about operationalizing as 
seen in the following representative quotes. 

•	 “Incorporating advanced analytical algorithms into standard processes (e.g., sales calls) to 
recommend action OR into an automated process to ‘decide’ what happens next. Why [is this] 
important? Because sometimes the data can make a better ‘decision’ than a person—less bias.”  
– Senior director, big data analytics, global pharmaceutical company

•	 “I define operationalizing and embedding analytics as using real-time information to change the 
way an organization operates or interacts with their customers.” – AVP business intelligence and 
analytics, insurance, United States 

•	 “Distribution of standard reports and scorecards on a scheduled basis (weekly/monthly/
quarterly). These reports are used to measure performance and make business decisions.”  
– Business data analyst, software company, United States

•	 “Operationalizing analytics means including the analysis and recommendations into an 
ongoing business process—essentially meeting people where they are so that decision making is 
enhanced. If it’s not embedded into an existing practice, adoption will falter and the value of the 
insight is lost.” – Senior director, head of portfolio analytics, pharmaceuticals, United States

•	 “Insights-driven decision making” – Principal, global consulting firm

•	 “Operationalizing analytics would mean tying the use of a performance dashboard to business 
processes. Put the information at the point where it can be acted upon. As opposed to having 
dashboards tell people what is interesting, the process-embedded dashboards tell people what 
actions they need to take to improve efficiency and increase effectiveness.” – Senior systems 
analyst, BI, CPG, United States 

•	 “Incorporating sophisticated statistical techniques in the data streams so the results are applied 
before anything is displayed. The decision maker need only ask a question. However, the 
decision maker needs to be informed as to what was applied and also needs to be able to suggest 
alternate techniques.” – Consultant, communications company, United States

As analytics become 
operationalized, it 

becomes more pervasive 

1 This is the field of decision management. For example, see books by James Taylor, Neil Raden, and Tom Debvoise.
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What do these definitions have in common? They all reflect that operationalizing and embedding 
analytics helps to make it more actionable. In fact, an analysis of all of these definitions leads to 
the following consensus: Embedding analytics is about integrating actionable insights into systems and 
business processes used to make decisions. These systems might be automated or provide manual, actionable 
insights.

It can be useful to think about a continuum for operationalizing and embedding analytics which 
goes from static (such as in a presentation or a dashboard) to interactive, to real-time, to pervasive, 
and automated.

Drivers and Value for Operationalizing and Embedding Analytics
The market for operationalizing and embedding analytics is growing for many reasons, but what 
are the drivers for user adoption of the technology? We asked respondents to score the important 
drivers of next-generation analytics. On our 5-point scale, 1 was extremely unimportant and 5 was 
extremely important. We find there is not one clear driver cited among this group of respondents. 
Instead, respondents said many drivers are important.

Higher on the list is driving operational efficiency, optimizing business processes, increasing revenue, 
and improving customer engagement. Greater than 30% of respondents ranked each of these as very 
important (not shown). In the middle of the list are drivers such as consistent business decision 
making, automating decisions that are too complex for people to perform, and finding problems 
before they occur; 25% to 28% of respondents cited these as very important (not shown). Lower on 
the list were drivers such as governance and compliance as well as choices such as operationalizing 
small decisions that are made many times. Fewer than 20% of respondents felt these were important 
drivers.

The survey also asked respondents directly why operationalizing and embedding analytics is 
important to their organization. Here are a few of their responses:

•	 “We need up-to-date data and analytics in easily accessible dashboards and reports to make the 
right decisions.” – Performance manager, transportation and logistics, Denmark

•	 “If every decision is supported by analytics, then investors gain confidence in our organization.” 
– Senior associate, financial services, India

•	 “Integrating analytics into business processes can play a huge role in improving inefficiencies 
and making better business decisions, quicker.” – Business analyst, engineering firm, Canada

•	 “It helps to provide value-added analytics on user experience.” – Director, product strategy, 
software and services, United States

•	 “It is important because you can catch errors or irregularities sooner and act.” – CTO, services 
company, South Africa

When analytics is embedded into business systems, the end result is that analytics becomes more 
consumable, which means that more people can make use of analytics output. It also makes analytics 
actionable. Analysis without action is not useful. When used together with business rules and 
operationalizing it, action can be taken. This might be done semi-automatically or automatically. 
That can be a big advantage for companies. A preventive maintenance application, for instance, 
can monitor assets for issues based on past patterns or rules and trigger alerts that can improve 
performance and save money.

Drivers for embedding 
analytics include 
operational efficiency, 
optimizing business 
processes, and 
increasing revenue 
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The State of Operationalizing and Embedding 
Analytics
To understand the current state of embedding analytics, we asked respondents about where they are 
in their operationalization efforts as well as how and where embedded analytics is being used in their 
companies and in what kinds of applications. Approximately 88% of respondents felt that they had 
analytics in production or development that they considered to be operationalized (not shown). Fifty-
four percent said they already are; when this group is called out specifically in this report, they will 
be referred to as the “active” group. Thirty-four percent said they would be in the next few years. 
When this group is called out specifically in this report, they will be referred to as the “investigating” 
group. Interestingly, many in the investigating group appear to have some sort of project already 
under way that typically includes dashboards or embedding analytics into an application. This 
reflects the differences in definitions by respondents—some are perhaps thinking about more 
automated analytics so do not believe what they already have in place might be classified as active. In 
this report, if there is a difference between the active and investigating group compared to the overall 
set of respondents worth noting, it will be called out explicitly. Otherwise, overall trends should be 
considered relevant.

The rest of the respondents did not have operationalized analytics in place or did not know (12%, not 
shown). 

Delivery Options
There are multiple ways to deliver on embedded analytics. These run the gamut from dashboards to 
devices to databases to embedding analytics in real-time systems and applications. 

Dashboards rule  By far, dashboards are the most likely place that organizations are planning to embed 
or operationalize analytics. Fifty-four percent of respondents are using dashboards for strategy and 
planning (72% among the active group, not shown). Another 38% are expecting to deploy them 
in the next three years. Forty-five percent are utilizing operational dashboards today and another 
42% expect to use them over the next three years (see Figure 1). The results indicate that many of 
these are traditional, static report-based dashboards that are financial or executive focused (not 
shown). However, organizations are breaking the mold, too. For instance, some organizations are 
building interactive dashboards that include information about propensity to buy or cross-sell for 
sales. Additional organizations are using dashboards for help in field support and for use by other 
support organizations to understand and interact with their metrics and sound alerts when there are 
problems. Still others have built simulations into their dashboards for users to do what-if kinds of 
analyses. 

Organizations are embedding analytics into applications  Of course, analytics are often embedded in 
applications. This has been a mainstay of embedded analytics. Forty-five percent of respondents are 
currently embedding analytics such as visualizations or reports in applications today. Another 47% 
expect to do so in the next three years. Lower on the list are embedding analytics into customer-
facing applications; 29% of respondents are doing this today but 33% are planning to do so in 
the next three years. Embedding analytics into applications can provide value for users of those 
applications and that is reflected in these numbers.

Approximately 88% of 
respondents felt that 

they already had or were 
going to operationalize 

and embed analytics 
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Operationalizing is happening  When organizations operationalize analytics, they make it part of a 
business process. They might embed the analytics into an operational system. More frequently, 
analytic models are operating inside of a database to score new data as it comes into the database. For 
example, a data scientist might build a retention model. That retention model is then embedded into 
the database. As new data about a customer comes in, the customer is scored for the probability of 
defection. That information might be passed to others in the organization. For instance, a call center 
agent can use this information while on a call with the customer, as mentioned above.

In this survey, 47% of respondents claim to embed analytics into operational systems now. The 
same percent state that analytics is being embedded into databases. These analytics might not be 
predictive models; however, the responses seem to suggest, at least with this group of respondents, 
that organizations are attempting to systematically utilize analytics as part of their business 
processes. Faculty are notified about student progress; healthcare workers are notified of patients at 
risk of readmission; marketing produces personalized newsletters based on customer segmentation 
and behavior; financial institutions use it for credit scoring; and utilities are using it in preventive 
maintenance. The list goes on.

Where does your company embed analytics now? Three years from now?

  Using today and will keep using  Planning to use within next 3 years  No plans

Analytics dashboards for planning and strategy
54% 

38% 
5%

Operational systems
47% 

33% 
10%

Databases (e g , for in-database scoring)
47% 

27% 
14%

Applications (e g , embedding visualizations or 
reports in application user interfaces)

45% 
47% 

4%

Operational dashboards for real-time operations
45% 

42% 
10%

Other customer-facing applications
29% 

33% 
17%

Devices (e g , mobile devices)
27% 

45% 
20%

Figure 1. Based on 306 respondents either operationalizing and embedding analytics or planning to do so. 

Embedding analytics into devices is set to grow  Although fewer than 30% of respondents are embedding 
analytics into devices today, this number is set to almost double in the next three years if users stick 
to their plans. Tablets and other mobile devices can be useful in providing analytics in a range of use 
cases, from logistics to the shop floor. They can bring analytics to decision makers when they are not 
at their desks. 

By far, dashboards are 
the most likely place that 
organizations are (or 
planning on) embedding 
or operationalizing 
analytics  
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Vendors are also starting to develop with a mobile-first mentality, meaning that they understand 
that embedding analytics into end-user applications that run on devices is important. Display is 
important, as are providing native mobile analytics experiences, touch-based interaction, responsive 
design, and using the right form factor. 

Where Solutions Are Utilized
We also asked respondents where in their companies operationalizing is occurring (see Figure 2). 

Sales, marketing, finance, and operations top the list  Not surprisingly, these four areas are the most 
popular in terms of where operationalizing and embedding analytics falls. This goes hand in hand 
with the use of finance, executive, and operational dashboards, which are some of the top solution 
spaces for operationalizing and embedding analytics. It goes beyond this, too, and includes the use of 
advanced analytics in these areas for marketing and operations. This might include operationalizing 
analytics for retention and preventive maintenance. Over 40% of respondents said that they are 
operationalizing and embedding analytics in these departments today. More than 30% state that 
they will be doing this in the next three years.

IT and customer service and support are also important areas for embedded analytics  IT is a natural area 
for operationalizing and embedding analytics. For example, IT might use operational analytics for 
monitoring and analyzing corporate assets as well as for network analysis. In this survey, 42% of 
respondents are already operationalizing and embedding analytics in the IT function. Another 31% 
expect to do this in the next three years. Twenty-three percent of respondents said that they are using 
a facility or equipment monitoring solution (not shown). Likewise, customer service and support 
is also an important application for operationalizing and embedding analytics. Analytics can be 
operationalized for call center agents. Almost 38% of respondents are using this kind of application 
today, which may use more basic analytics or something more advanced such as predictive analytics 
as described above.

Other areas are set to grow  Other areas ranked lower such as logistics (22%), HR (21%), R&D (16%), 
and asset management (15%). This may reflect early stages in these areas or it may simply be that 
respondents did not know if analytics is operationalized in these areas. However, at least some of 
these areas—such as logistics and asset management—are set to grow if users stick to their plans.

Sales, marketing, 
finance, and operations 

top the list in terms of 
where solutions are used  
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In what departments is analytics operationalized or embedded?

  Using today and will keep using  Planning to use within next 3 years  No plans

Sales
47% 

33% 
8%

Operations
46% 

36% 
8%

Finance
46% 

33% 
10%

Marketing
44% 

33% 
9%

IT
42% 

31% 
11%

Customer service and support
38% 

41% 
9%

Logistics
22% 

29% 
21%

HR
21% 

32% 
20%

Field service
18% 

29% 
17%

Regulatory, legal, compliance
17% 

29% 
24%

R&D
16% 

25% 
27%

Asset management
15% 

30% 
25%

Figure 2. Based on 296 respondents either operationalizing and embedding analytics or planning to do so.

Solution Characteristics
We asked respondents using or planning to use embedded analytics some questions about how 
interactive their solutions are as well as how frequently data is updated.

Interactivity

Interactivity is important for embedded analytics. It can be valuable to be able to drill down or 
explore information in a dashboard. A user might receive an alert from an operational system that 
needs further explanation or a call center agent might want to learn more about a customer that he is 
being told to cross-sell. 

www.tdwi.org


12 

Operationalizing and Embedding Analytics for Action

Users were split about how interactive their current solutions are (see Figure 3). About 26% felt that 
their solutions were fairly static. Another 22% felt that their solutions were moderately interactive. 
Only 19% stated that their solutions were highly interactive.

How interactive are your operational and embedded analytics?

Some highly interactive, but mostly static to moderately interactive 26%

Moderately interactive, for the most part 22%

Some moderately interactive, but for the most part static 19%

Highly interactive, exclusively or for the most part 19%

Static, exclusively or for the most part 8%

Not applicable 7%

Figure 3. Based on 288 responses.

For the active group, more than half felt that their solutions were either highly interactive or 
moderately interactive.

User interfaces are an important aspect of interactivity. Some of the sponsors we spoke to for this 
report spend much time on the design of interactive dashboards and other embedded forms of 
analytics. Some provide development environments to help organizations develop their own analytic 
applications. There is market momentum for getting away from flashy dashboards and applications 
with useless clutter and getting down to good design principles. This is, no doubt, due to the growing 
popularity of visualization tools and the work that is being done in that area.

Data Updates

We also asked users about the frequency of the most frequently updated analytics in their embedded 
applications. About a quarter of respondents’ most frequent update is once a day. Close to 35% of 
respondents update their analytics either once a month or once a week. Another 34% update their 
analytics multiple times a day, multiple times an hour, or in real time using streams (all not shown). 
Previous TDWI research found the same pattern. Updates once a day (or longer) are commonplace 
for dashboards and other analytics among many organizations. 

Of course, not all analytics needs to be updated in real time. It depends on the use case. For  
instance, why would you need to capture temperature in a smart home every 10 microseconds? That 
is overkill for that application. However, if you’re monitoring patients, capturing data once every 
five minutes (if a patient is in the ICU) is likely too long to wait. In financial markets, where you’re 
correlating multiple streams of data, you might need to analyze data in 15–30 millisecond windows 
for fraud alerts.

Pervasiveness: The Early Days

Although analytics is embedded throughout companies for various kinds of applications, embedded 
analytics is not pervasive within companies. We asked respondents what percentage of their company 
actually makes use of analytics that are embedded or operationalized. The results for the active group 
are shown in Figure 4. In 51% of active companies (reading left to right in Figure 4), fewer than 20% 
of the staff use these kinds of solutions now. It appears that respondents are more hopeful about what 
might happen three years from now (labeled “future” in Figure 4), but the results are scattered.

TDWI Research has seen similar patterns with other technologies such as self-service BI. Although 
many organizations are using or planning to use the technology, it has not necessarily penetrated 
widely into the organization—yet. Many things have to happen in organizations before analytics 

Only 19% of respondents 
felt that their solutions 
were highly interactive 

Embedded analytics is 
still not that pervasive 

within companies 
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becomes widely adopted, and that is not to say that everyone should have the ability to explore data. 
For some people, the results of analytics are enough. 

Infiltration of Embedded Analytics across the Organization

  Percent using now  Percent using in the future

0% 1–10% 10–20% 20–30% 30–40% 40–50% 50–60% 60–70% >70% Don’t know

Figure 4. From 175 active users of operationalized or embedded analytics.

Operationalizing for Action
Taking action needs to be the cornerstone for embedded and operationalizing analytics. What good 
is it to make analytics part of a business process if you don’t act on it? There are different ways 
organizations can take action on analytics. Taking action can range from manually taking action as 
part of a process to embedding the analytics into a process that automatically acts.

The vast majority of use cases involve manually taking action  As part of the survey, we asked respondents 
how they take action on analytics. They could select as many ways as applied. By far, the largest 
percentage of respondents stated that analytics informs action (see Figure 5). In other words, 
respondents look at the results of an analysis and decide what action to take. Seventy-five percent of 
respondents included this in their answers. 

Of course, this might run from the simple to the complex. An executive might look at a dashboard 
that reveals that sales are down in the Northeast for a specific product. The executive may make a 
decision based on that fact. A predictive model might suggest that marketing should offer a certain 
price promotion to a specific group of people and marketing makes that offer. 

There are other ways organizations are taking action. For instance, 34% of respondents mentioned 
that they might get automatically generated alerts they can act on. These might be alerts for fraud, 
alerts for a drop in sales, or more. The organization received the alert and then acts on it. Thirty-
five percent of respondents stated that they might utilize interactive analytics systems that suggest a 
course of action to someone in the organization who may or may not follow that action. For instance, 
a call center representative may get an alert, based on a predictive model, that the representative 
should try to up-sell a customer on another product during the course of the conversation. The 
representative may or may not do so.

A much smaller percentage are automating analytics  Fewer than 20% of respondents have embedded 
analytics into a process in their organization that automatically takes action. This might be a 
recommendation engine on an e-commerce website; it might be a preventive maintenance application 
that automatically shuts down a piece of equipment on an oil rig. The list goes on. Members of 
this small group are moving past embedding analytics into dashboards to embedding them into 
operational systems (69% currently do this now, not shown), databases (62% doing this now, not 

What good is it to 
make analytics part of 
a business process if 
you don’t act on it?
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15%
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shown), and applications and operational reports. The majority of these respondents are using these 
analytics in operations (63%, not shown) as well as in customer service and support (58%, not 
shown). In many cases their main driver is automating analysis that is too complex for people to 
perform. It can often involve making small automated decisions over and over again. This is the 
future of operationalizing analytics, more commonly referred to as the discipline of enterprise decision 
management.

Some respondents still don’t act on analytics  Of course, there are always organizations that still don’t take 
action on analytics. In this group of respondents, close to 20% are currently not taking action on 
their data.

How do you take action on analytics?

We look at the results of our analysis and we decide 
what action to take (i e , analytics informs our actions) 75%

We utilize interactive analytics systems that might 
suggest a course of action to someone in the 

organization who may or may not follow  
that suggestion

35%

We get automatically generated alerts  
that we can act on 34%

We don’t take action on analytics but  
we are thinking about it 17%

We have analytics embedded into a process(es)  
that automatically takes action 17%

Don’t know 4%

We don’t take action on analytics right now  
and have no plans to do so 3%

Figure 5. Based on 316 respondents and a total of 583 responses.

EXPERT OPINION 
Operationalizing an analytics model generally requires four contexts for the model: decision-making context, 
business context, organizational context, and application context. These different forms of context ensure that 
the analytics can be both embedded or deployed and effectively used once so deployed.

Decision-making context is the most important. An understanding of the decision making that will be improved 
by the analytics, along with the role of analytics in that decision making, is critical. Ideally, this will be a decision 
requirements model (using the new Decision Model and Notation standard) that shows how the decision making 
breaks down, what information it uses, and what influences the decision making in addition to the analytics. 
When the decision is being automated, this will be represented as business rules and cutoffs or buckets that  
use the result of the analytics, as well as rules representing policies and regulations that surround the use of  
the analytics.

Business context and organizational context ensure that there is agreement on the model and its value. A 
business context for the analytics model shows how the decisions it influences are expected to impact business 
results and how the organization expects to tell good decisions from bad ones. Organizational context ensures 
that those who must approve the decision-making approach as well as those who must use the analytics to 
actually make decisions are clearly identified. This drives an understanding of how explicable a model needs to 
be, for instance.
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The application context clearly expresses the business processes in which the new analytical decision will be 
used as well as any systems involved. This clarifies the need for deployment (in-database, as-a-service, in a 
visual interface, etc.) as well as the need for interactive versus batch deployment. 

Successful analytics teams will define these contexts as part of the requirements step of their projects, doing 
this before they start work on the analytics itself to ensure that they are on a path to a successful business 
outcome not simply a successful technical outcome.

—James Taylor, CEO, Decision Management Solutions

Embedding Predictive Models into Business Processes
We asked respondents if their organization embeds models and/or algorithms into business processes. 
About 45% said “yes” (not shown). This kind of use case might use a predictive model, for instance, 
to predict fraud or predict if a customer in a store will respond to an offer. The use cases are wide and 
varied and, of course, not all of these use cases are actually automated.

It takes a long time to put a model into production. Only 20% of respondents stated that it took days 
or weeks to deploy a model into operational use. About 23% said it took one to two months. Twenty-
eight percent said that it took three to five months! 

How long does it take to put a defined model into operational use?

Days 9%

Weeks 11%

1 month 10%

2 months 13%

3–5 months 28%

6–9 months 17%

9+ months 14%

Figure 6. Length of time to put a model into production. Based on 141 respondents who stated they are doing  
this today.

USER STORY 
Online gaming services are concerned about fraudulent activity on their sites. They want to understand if one of 
the customers that hits the website for betting is operating in a fraudulent manner. There are numerous ways this 
can occur.

To detect fraud, one company is future-proofing its systems by utilizing automated machine-learning algorithms.  
The models learn fraudulent behaviors based on years of data. They are utilizing the model output together with 
rules based on knowledge of the business to identify fraud techniques. They will continue to regularly review the 
data to get better at detecting this kind of activity.

The organization is using a team approach. One person is dealing with the architecture and the framework to 
automate the models and to send the results to the fraud team. Another member of their BI center of excellence 
is a statistician who is building the machine-learning models. Still another understands the business and 
fraudulent behavior. To further support this big data effort, the company is looking at using a commercial  
Hadoop distribution.

It can often take months 
to put a predictive 
model into production 
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Part of the problem is that IT often has to re-code analytics for production. Thirty percent stated 
that IT needs to re-code models for production (not shown). Twenty-five percent stated that even 
with the tools their vendor provides, it still takes considerable work to get the model into production. 
This can be the case even if the vendor provides an output language such as PMML. 

It can be complicated to embed predictive models into business processes when the business process 
is instantiated into a system. There is the model itself, and there are also rules and policies that may 
need to go into production. For instance, it might be important not to make an offer to someone 
who is below a certain age. Business analysts should know such rules. It is important to know if a 
rule or policy changes and what might be impacted. Enterprises need a common language between 
development and deployment so that model attributes are translated properly into production. Of 
course, getting IT and the business to collaborate is important for making the deployment process 
more efficient and helping IT to understand the business context.

Finally, it is imperative to be able to keep track of models to make sure they don’t get stale or become 
inaccurate. Yet, only 30% of respondents are utilizing some sort of model registry to share models 
with IT/development teams (not shown). Most (54%) use shared folders. Over 30% e-mail models 
to developers. That is not a satisfactory long-term solution. Model management and documentation 
are needed. In order to measure model performance in production and be able to calculate business 
value, the organization needs to agree on KPIs. If the model performance decreases over time, there 
are agreed-upon thresholds that trigger a refresh of the model. 

All of this requires a team approach. It also requires some good tooling to help organizations 
productionalize these kinds of models. 

Challenges 
Although more companies are starting to embed and operationalize analytics, respondents still face 
a number of challenges, many of which are related to people and processes rather than technology. 
As one respondent put it, “IT, political agendas, and agreement on governance tend to be the largest 
barriers. Little is technical, mostly people related.” These challenges are shown in Figure 7.

Operationalizing Analytics: Challenges

Poor data quality/lack of trust in the data or the results 40%

Lack of skilled personnel 38%

Not enough budget 28%

Lack of executive support 26%

Data integration 25%

Business case not strong enough 22%

Integrating analytics into business processes is hard 21%

Cultural issues 20%

Nontechnical users find analytics too difficult to use 16%

Ownership issues 14%

Insufficient infrastructure 14%

Scaling analytics execution 10%

Security 6%

Figure 7. Challenges with operationalizing analytics. Users could select up to three choices. Based on 319 respondents, 
892 responses.

It is imperative to be 
able to keep track of 

models and make sure 
they don’t become 

stale or inaccurate 
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People Issues 
Lack of trust in the data or the results tops the list  Often people fear what they don’t understand. If the 
people making embedded analytics part of their business process haven’t bought into it, it is likely 
that the implementation won’t succeed. Respondents cited concerns about displacing people and 
power shifts that staff fear might occur if the organization becomes more analytics-to-action driven. 
Of course, there is also a lack of trust in the data that goes into the analytics. Forty percent of 
respondents cited this as a challenge. 

Lack of skilled personnel also ranks high  The lack of skilled personnel who can implement and even 
utilize embedded analytics also ranked high on the list of challenges, cited by 38% of respondents. 

No executive support, no budget  At TDWI, we repeatedly hear from organizations that the reason it 
is hard to get any analytics project up and running is lack of executive support. Some executives 
don’t have the vision and don’t understand the value. Some lack the knowledge of what analytics is 
all about. Often, analytics comes about when there is a change in leadership with a vision to deploy 
analytics. The budget issue goes hand in hand. About 28% of respondents cited these challenges.

Overcoming the People Challenges
What are respondents doing to overcome the challenges? Their responses naturally fell into  
several areas. 

Starting small  Often organizations claim that slow and steady wins the race. Respondents spoke 
about “small projects owned by the business to prove the benefit/capability before pushing for a 
wider-reaching solution/business case.” They spoke about taking “baby steps” to “solve problems 
consistently and gain trust” and “taking one step back to focus on people and process first.” One 
respondent stated that “small successes open cracks for analytics.” Some respondents talked about 
the value of a proof of concept (POC). They mentioned how a POC could be used to gain executive 
support and get people talking. One respondent noted that the POC can help to “gauge the 
preparedness of the organization from a process, organization, and data perspective.”

Education  Skills ranked at the top of the list of challenges. To overcome this challenge, some talked 
about training from within because current employees understand the business. Others spoke about 
hiring externally and training internally. One respondent mentioned hiring a consulting company 
to do a POC and then that consulting company helps train the organization. Others are looking 
at tools that are easier to use. Past TDWI research indicates that organizations typically use a 
combination of approaches to build competency. 

Communication  In addition to training staff to understand technologies, many respondents cited the 
need for educating their organizations about the value of embedding analytics. Often this involves 
socializing and evangelizing the concepts, especially if an executive is not yet on board. As one 
respondent explained, “We are using communication, demos, and actively engaging the business.” 
Another respondent stated that they are “having regular BI meetings with executives” to get them 
on board. Still others talked about “continuous mention of benefits in meetings.” Evangelism is an 
important part of the puzzle to get people on board with any kind of analytics. Some organizations 
do this through one-on-one meetings with key stakeholders. Others publicize results in business 
terms.

Lack of trust in data 
and results is one of 
the biggest challenges 
for operationalizing and 
embedding analytics  
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Unfortunately, there is no silver bullet when it comes to overcoming people challenges related to 
embedding analytics. Some organizations are lucky in that everyone seems to be on board from the 
get-go. Often this happens in smaller or greenfield deployments in new companies that are growing 
quickly. Sometimes businesses have to wait until a new executive joins the organization to get 
something moving. However, many organizations spend the time to educate and communicate to get 
their analytics efforts moving. It is harder, but it can be done.

Technical Issues Are Important, Too
As organizations progress to actually embed analytics into systems and applications at the point of 
decision making, there can be technical issues, too. As 21% of the respondents stated, “integrating 
analytics into business processes is hard.” 

Vendors are providing a wealth of connectors, adapters, APIs, and SDKs to access data from multiple 
sources, embed reports and visualizations into application user interfaces, and so on (see the vendor 
products section, below). These include connectors for databases, enterprise and cloud applications, 
and other data sources. Many are providing connectors to big data infrastructure such as Hadoop 
and data streams. Many are also leveraging open standards and open architectures, too. This can 
help provide more interoperability. 

As we saw above, there are also many moving parts to putting an actual model into production. 
The scoring algorithm by itself is probably not enough to actually make analytics part of a process, 
especially if that process becomes automated. Organizations should be concerned about instantiating 
rules, keeping track of models, and governance to name but a few technical issues.

Data and Technologies Used in Operationalizing 
Analytics
How are organizations operationalizing and embedding analytics? What data are they using? What 
platforms? What analytics? 

Data, Analytics, and Platforms
Structured data still rules in reports and visualizations  We asked respondents to tell us what kinds of data 
they use for embedded analytics. Not surprisingly, structured data tops the list with close to 90% 
of respondents citing it as the primary data type used in operationalized and embedded analytics 
(Figure 8). This was the case with the whole set of respondents as well as with the active group. 
Organizations are trying to bring together multiple disparate data sources. For now, many of those 
data sources are structured. This is the priority. 

Likewise, reporting, visualizations, and performance management top the list in terms of analytics 
techniques used in operationalizing analytics (see Figure 9). 

Finally, the vast majority of respondents are using their data warehouse, a data mart, or a  
BI/analytics platform to operationalize analytics (Figure 10). This is today’s reality, at least among 
this group of respondents. However, there are changes looming.
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Data Types Used for Operationalizing Analytics

  Using today  Will use 3 years from now

Structured data  
(tables, records)

90% 
8%

Complex data 
 (hierarchical or legacy sources)

48% 
28%

Semi-structured data  
(XML and similar standards)

41% 
41%

Time-series data 34% 
37%

Geospatial data  
(long/lat coordinates, GPS output)

31% 
33%

Event data  
(messages, usually in real time)

30% 
46%

Raw data  
(e g , data directly from POS terminals)

27% 
31%

App logs 24% 
36%

Social media data  
(blogs, tweets, social networks) 

22% 
47%

Web logs and clickstreams 21% 
40%

Machine-generated data  
(sensors, RFID, devices IoT)

20% 
39%

Streaming, real-time continuous data 16% 
46%

Unstructured data  
(human language, audio, video)

15% 
48%

Data from graph databases 15% 
32%

Scientific data  
(astronomy, genomes, physics)

8% 
20%

Figure 8. Based on 311 respondents.

Other data types gaining steam  Although structured data is the priority for now in terms of the kind of 
data used for embedded analytics and organizations still need to deal with complex legacy system 
data, other kinds of data can be useful and are being used by some respondents. For instance, 
close to 31% of respondents cited geospatial data as being in use today (Figure 8). Data such as 
geospatial data can be very useful for operationalized analytics. Airlines use geospatial data to track 
and simulate the flight paths of thousands of flights a day. They can view all of these flights on an 
interactive map. If weather or other events occur, air traffic dispatchers can make tweaks to flight 
paths to as part of air traffic control. This can help reduce costs.

Even use of clickstream data (as well as machine-generated data from sensors, etc.) is set to double 
if respondents stick to their plans (Figure 8). This makes sense in terms of operationalizing and 
embedding analytics. For example, event streams can be processed as the events happen and before 
the data is stored. Only 12% of respondents were using these engines today; however, that is set to 
more than double within three years (Figure 10). Typically, event stream processing incorporates 
rules to find patterns. It also uses business rules to generate triggers from pattern detections. Often 
the system uses a fixed-length window to look at a stream, although some more sophisticated 
technologies include the ability to aggregate streaming data in sliding windows. 
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To that end, events can be aggregated every minute or some other right-time period to form a 
so-called event window for data in-motion collection. It might be time. It might be sliding or 
it might be fixed. It might be the number of event sources. As each window expires, it is closed 
and replaced by a new window. The data of each window can be immediately processed for time-
variant calculations such as subtotals, averages, dimensions, and time-series slices. A window may 
be persisted to disk for offline analytics. Event windows are common in both homegrown and 
vendor-built solutions. Data is continually processed and, if it exceeds a certain threshold based 
on a calculation (such as exceeding the average of previous observations), an alert is generated or a 
downstream application is notified.

More recently, advanced analytics is being applied in the stream (also known as streaming analytics). 
For example, a Fourier analysis might be performed in real time from electronic sensors data that 
produce time-series data. Because there may be so much information arriving that needs to be 
analyzed in the moment, this analysis is often done in-memory in real time (see Figure 10). These 
kinds of solutions will increase in usage as machine-generated and IoT data increases.

Predictive analytics is becoming more popular  Interestingly and importantly, predictive analytics is 
starting to gain steam in terms of operationalizing and embedding analytics. In the active group, 
40% of respondents are using predictive analytics already as part of their operationalization strategy 
(not shown). Overall, close to 30% of these respondents claim to use predictive analytics, with 
double that amount planning to use it in the next few years (Figure 9). As mentioned previously, 
predictive analytics can be very helpful in taking action on analytics. These models can be built 
offline and then instantiated into a business process. This is even the case using data streams.

Analytics Used for Operationalizing and Embedding

  Using today  Will use within 3 years

Reporting 89% 
9%

Visualization 69% 
26%

Performance management 57% 
31%

Forecasting 45% 
44%

Optimization 28% 
51%

Predictive analytics 28% 
59%

Rules engines 26% 
34%

What-if simulations 22% 
57%

Prescriptive analytics 18% 
51%

Geospatial analytics 17% 
37%

Social media analytics 17% 
46%

Text analytics 15% 
45%

Figure 9. Based on 309 responses. 

Although the majority 
of respondents focus 
on what has already 

happened in their 
analysis, more often 

companies are looking 
at what might happen 

(19%, not shown) 
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Platforms Used for Operationalized Analytics

  Using today  Using within 3 years

Data warehouse 74% 
19%

Other databases or data marts 73% 
14%

BI and analytics platforms 73% 
24%

Transaction systems 59% 
16%

Operational data stores 53% 
23%

In-memory analytics platforms 31% 
38%

Open source platforms 22% 
25%

Data appliances 19% 
32%

Public cloud platforms 19% 
39%

Native mobile platforms 15% 
29%

Hadoop (includes the extended Hadoop 
ecosystem)

15% 
39%

In-memory grids 13% 
27%

Event stream processing engines/
Complex event processing engines

12% 
29%

Figure 10. Based on 304 respondents.

Organizing to Execute
Who owns the deployment of operationalized and embedded analytics? Not surprisingly, the 
answers to this question are all over the map. When known, the answers fell into a few groups: IT, 
the business, IT and the business, operations, analytics groups (including centers of excellence). 
Oftentimes, respondents didn’t know who owned the operationalizing of analytics. Many stated this 
was currently under discussion. 

Organizing to execute is critical in any analytics project, and especially so in operational analytics. 
As we hear repeatedly at TDWI, “You can’t forget to deploy the models.” To that end, more 
advanced organizations often have staff dedicated to model deployment and monitoring.

Show Me the Value!
We have been citing best practices for operationalizing analytics throughout this report. However, in 
order to explore best practices further, we wanted to explore the characteristics of those companies 
that are obtaining measurable value from embedded analytics. We also wanted to see if those 
companies differed from companies that were not reporting measurable value. 
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22 

Operationalizing and Embedding Analytics for Action

We separated those using the technology into two groups—those who measured either a top- or 
bottom-line impact (or both) from operationalizing analytics (74 respondents), and those who could 
not measure an impact (151 respondents—i.e., those who could not measure an impact stated that 
they thought they might gain efficiencies or insights, but could not measure anything)2. Both groups 
contained respondents from the active group and those who are investigating the technology, because 
as stated earlier, respondents defined operationalizing in different ways. 

We compared the two groups across a number of dimensions, including demographics, infrastructure, 
analytics, organizational structure, and more. This is the same data we’ve been utilizing throughout 
this report, but some interesting findings emerged by examining the data this way. 

The group that measured value is more likely to embed analytics than those who did not, almost by 
a two-to-one margin. Not surprisingly then, they were also more likely to take automated action on 
their analytics, use alerts, and embed models into their systems. They were not more likely to have 
data scientists on board or use in-memory computing.

In general, this group tended to be a bit more advanced analytically. They are more likely to use 
techniques such as predictive analytics or event stream processing. For instance, they are embedding 
pricing models in processes, they are performing dynamic customer targeting, and they are 
monitoring patients and predicting who will be readmitted to hospitals. 

They are also more likely to use disparate data types in their analyses. This makes sense. 
Organizations that are more analytically sophisticated may be more likely to move forward with 
projects that involve embedding predictive models into systems or applications. They have already 
experienced how valuable analytics can be and success begets more success. In fact, this group was 
more likely to say that their most recent analytics project was extremely successful versus those 
who did not measure value. In some ways, this is a virtuous cycle—a complex chain of events 
that reinforce themselves through a feedback loop—in this case a positive feedback loop around 
analytics.3

The group that has measured value is also more likely to see positive movement in important metrics. 
These organizations are data driven. If they are data driven, they may tie their analytics efforts to 
meaningful measures where they can then actually measure an impact. If organizations don’t put 
the right metrics in place that can correlate to revenue measures in the first place, it can be hard to 
measure any kind of impact. 

2 Consultants were excluded from this group because they were disproportionately more likely to attribute top- or bottom-line impact to  
their implementations.

3 See Wikipedia for more information about virtuous cycles: https://en.wikipedia.org/wiki/Virtuous_circle_and_vicious_circle.
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A Sample of Relevant Vendor Platforms and Tools
Because the firms that sponsored this report are all good examples of vendors that offer solutions for 
embedding and operationalizing analytics, let’s take a brief look at the product portfolio of each. The 
sponsors form a representative sample of the vendor community, yet their offerings illustrate different 
approaches.4

Information Builders
Information Builders provides three main software products to address data integrity, data 
integration, and business intelligence—what the company refers to as the three I’s. WebFOCUS 
provides self-service analytics as a balance of tools and apps: analytical tools for business users, power 
users, and developers integrated into a complete platform that enables these users to publish and 
share their insights as InfoApps to thousands of nontechnical users inside and outside their firewalls. 

Omni-Gen is a platform for model-driven, agile development of data integration, data quality, and 
master data management solutions. Omni-Payer and Omni-Patient are information management 
applications built for the health insurance and healthcare markets, providing a 360-degree view of 
every health plan member or patient across multiple business domains. iWay is a collection of tools 
that form the backbone for integration and integrity capabilities in the Omni and WebFOCUS 
product lines, specializing in complex and real-time integration problems.

OpenText Corporation
OpenText Corporation provides the OpenText Information Hub (iHub), a BI and analytics platform 
that enables organizations to design, deploy, and embed reports, visualizations, and interactive 
dashboards into devices and applications. These embedded analytics feature granular security and 
take on the branding and look and feel of that application, whether delivered on premises or in  
the cloud. 

OpenText believes strongly in using all modern APIs in iHub, such as JavaScript API and REST API, 
to deliver content and data from iHub to any mobile or Web application. In addition, the OpenText 
Analytics Designer (formerly BIRT Designer Pro)—a fully featured IDE used to connect to sources, 
build content and data objects, and produce XML designs for the iHub—is now offered as a free 
download. 

OpenText will be including the iHub and the company’s Big Data Analytics solution as part of a  
new Analytics Suite and take advantage of the Actuate (recently acquired by OpenText) technology 
by embedding analytics in the rest of its product stack. There are projects underway to introduce  
or enhance analytics within the OpenText Enterprise Content Management and Information 
Exchange Suites.

Pentaho
Pentaho, a Hitachi Group company, provides a commercial open source business analytics platform 
that combines data access, integration, and analytics—with a major focus on big data orchestration 
and embedded analytics at the point of impact. Pentaho Data Integration is the heart of the Pentaho 
platform, providing an intuitive visual experience for preparing, blending, and processing data at 
scale. The platform enables developers and analysts to ingest, blend, and process data from Hadoop, 
NoSQL, data warehouses, analytical databases, and data-driven applications.

A Sample of Relevant Vendor Platforms and Tools

4 The vendors and products mentioned here are representative, and the list is not intended to be comprehensive.
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In addition to traditional reporting and dashboards, the company’s analytics offerings include 
interactive data visualization, data mining, and predictive algorithms, as well as the ability to 
operationalize predictive models from R and Weka in the data pipeline. 

Fully cloud deployable, the platform provides a flexible path to embed analytics into a wide range 
of applications, including partner applications where Pentaho analytics match the look, feel, and 
UI/UX paradigm of the third-party application. This is made possible through Pentaho’s open 
architecture, robust JavaScript APIs, and extensive experience in ensuring successfully embedded  
and OEM deployments. 

SAP
SAP provides a range of applications for BI and analytics. In terms of operationalizing and 
embedding analytics, SAP has worked to integrate much of its analytics capabilities into the SAP 
HANA platform. 

SAP HANA is an in-memory platform for databases, data management, and applications. It provides 
libraries for more advanced analytics such as predictive analytics (including integration with R), 
text analytics, geospatial analytics, and stream processing. SAP HANA Studio provides a graphical 
dataflow modeling and programming tool. Models are stored as repository objects and can be reused 
for various applications. HANA utilizes an open approach for access and connectivity with support 
for JDBC/ODBC, SQL, and MDX and is certified to work with all best-of-breed BI, both SAP and 
non-SAP.

SAP enables its customers to integrate Hadoop into their existing BI and data warehousing 
environments in multiple ways, giving customers the ability to tailor the integration to their needs. 
The company also offers its analytics in the cloud.

SAS
SAS offers software for the entire analytics life cycle including data management, discovery, and 
the deployment of analytics. As a global leader in advanced analytics, machine learning, and data 
mining, the company offers a comprehensive suite of software for structured, unstructured, and 
streaming data analysis for all users in an organization, ranging from the expert data scientist and 
business analyst to the end consumer of the analytical results. The results are easy to deploy and 
based on automated creation of all required assets for operationalizing and embedding analytics, 
including model governance and management, model documentation, and model monitoring. SAS 
supports the process of embedding advanced analytics for automating operational decision actions. 
Business and IT can collaborate in an environment to design, build, and execute decision flows that 
combine business rules and advanced analytics for the automation of operational business decisions. 
With scenario testing and direct integration with operational data, governed by integrated workflow, 
organizations can reduce deployment times in execution environments. 

Space-Time Insight
Space-Time Insight provides situational intelligence solutions—real-time visual analytics solutions 
for asset-intensive industries such as utilities, oil and gas, transportation, and logistics. Its patented 
technology allows organizations to know what, when, where, why, and how an event is happening or 
might happen. Its customers, including 8 of the 20 largest U.S. utilities, use the software for a wide 
range of applications such as real-time operations, the IoT, asset analytics, scheduling, and planning. 
Situational intelligence combines business, operational, and location intelligence to facilitate 
confident decision making. Its solutions include off-the-shelf applications that take data from 
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inside and outside the organization, correlate it, analyze it, and visualize it in context. This includes 
business data such as CRM, ERP, data warehouses, analytics databases, and asset management 
systems as well real-time sensor data and external data such as weather, wind, or social media. This 
data is then analyzed using techniques such as predictive and prescriptive analytics and presented on 
maps, charts, and other visual formats. This analysis can then be acted upon by the user or through 
automation and integration with other applications.

Tableau
Tableau Software provides highly visual, easy-to-use tools to help democratize analytics across the 
organization. It offers a range of capabilities from mobile BI to analyzing big data. Tableau customers 
have been able to expand BI use beyond expert power users and data analysts so that managers, line 
staff, and other employees can access live data sets and make decisions within the context of their 
responsibilities.

Tableau Desktop allows users to analyze data visually without having to write code. Users can 
share the results of their analysis via interactive dashboards using Tableau Server. Users can embed 
interactive views from Tableau Server into Web pages, blogs, wikis, Web applications, and intranet 
portals. This is done via Tableau JavaScript APIs, iFrame, or via users’ own code. Tableau also 
leverages Canvas, which is Salesforce’s framework for integrating third-party applications. With the 
Salesforce Canvas Adapter, a developer can embed dashboards in Salesforce to provide employees 
with personalized data about their accounts, opportunities, pipelines, and territories within the 
Salesforce application. 

Tableau offers a cloud solution—Tableau Online—that is a hosted, SaaS version of Tableau Server. 
Tableau also offers data blending via Tableau Desktop to integrate data from several sources. Users 
click on the data field they want to join and Tableau does this automatically. Users can also edit the 
relationship between two data sources. It recently added a Web data connector to bring any Web 
data source into Tableau. 

Talend
Talend is a leading open source integration software provider focused on enabling organizations 
to become data-driven enterprises. Talend Data helps companies connect data and applications 
ranging from on-premises to cloud systems, enterprise data warehouses to Hadoop, and from devices 
to sensors built into everyday things. Talend delivers a modern data architecture combining data 
integration, big data, cloud, MDM, and application integration into a single solution that enables 
companies to integrate all their data, operate in real time, and act in real time. 

Talend has recently rebuilt its data integration capabilities to run on Spark and has added a range 
of advanced analytics capabilities addressing real-time and IoT use cases. With Spark, Talend Data 
delivers a Lambda architecture combining batch, real-time, and NoSQL data within the Talend 
Studio. Talend offers over 900 connectors for databases, cloud applications, flat files, and other data 
sources including native support for Apache Spark, Hadoop, NoSQL, and many structured and 
unstructured data sources. 

A Sample of Relevant Vendor Platforms and Tools

www.tdwi.org
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Operationalizing and Embedding Analytics for Action

10 Best Practices for Operationalizing and 
Embedding Analytics 
In closing, let’s summarize this report by listing the top 10 priorities for operationalizing and 
embedding analytics with a few comments about why each is important. Think of the priorities 
as requirements, rules, or recommendations that can guide organizations into successful 
implementations of embedded analytics.

1. Start with revenue in mind  Whatever analytics you plan to operationalize, it is always important to 
connect the output to revenue (or some other key measure, depending on your industry). In 
other words, the project should be related to objectives that are tied to revenue. This gives the 
project a much higher likelihood for making a business impact and for being successful. This 
doesn’t mean that innovation stops, but some portion of work is tied to something measurable.

2. Get buy-in from executives  Executive support goes a long way in helping analytics projects get off 
the ground. Some organizations are lucky and have a chief analytics officer or other leaders who 
understand what is happening. Other organizations need to start more organically and build 
executive support. This can be done, but it takes time and effort. 

3. Take control of your data  Data governance and stewardship are key to successfully operationalizing 
analytics. A governance plan should be put in place. Someone in the organization needs to 
own the definitions of the data. That can help to drive discussion around data quality (which 
is always critical) and whether the data is good enough to use, which can go a long way in 
building trust in the data.

4. Consider the organizational implications of operationalizing analytics  Often, cultural issues are the 
hardest to overcome when deploying new technologies. Successful organizations seek executive 
sponsorship, develop a proof of concept to illustrate the value of the technology, and make a 
point of getting everyone on board. They communicate by highlighting accomplishments and 
pushing the innovation message, and continue to evangelize.

5. Think about the design  Whatever kind of operationalized analytics your organization puts in 
place, it needs to fit into the workflow. That often means customizing the front end so that it 
fits into this workflow—especially for manual embedded analytics. Related to best practice 
No. 4 (above), if people are diverted away from their way of doing things, it is more likely that 
adoption will be difficult. This design should also include some sort of interactivity, which will 
engage and support the user.

6. Don’t forget about deployment  Analytics are worthwhile only if they are used to take action. That 
means that your organization needs to organize to execute around these analytics. If the 
analytics include models deployed into a system, application, etc., someone needs to do that 
work. Successful organizations plan for deployment.

7. Track outcomes  It’s great to put a policy on paper, but until you start to track results, there may 
be a constant debate about wrong decisions and people may continue to do what they have 
always done. Transparency helps to accelerate adoption (tied to best practice No. 4), because it 
will highlight what decisions are made and whether the new processes and practices are working.

If people are diverted 
from their old way 

of doing things, that 
might hinder adoption 
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8. Consider new tooling  Modern decision management software allows organizations to register, 
deploy, monitor, and reuse models that might be instantiated into a business process. When you 
only have a few models you want to operationalize, it might be acceptable to store them in a 
directory and ask IT or your development team to recode them. However, this is not scalable or 
practical in the long term. 

9. Consider advanced analytics  TDWI research indicates that as companies become more advanced 
with new kinds of data and analytics, they are more likely to consider other new data 
technologies. These forward-looking companies are also measuring real, tangible impact. 
Although structured data is a priority today, organizations should think past structured data on 
dashboards to newer forms of data and analytics. They will ultimately reap the rewards.

10. New skills may be needed  Although many organizations make use of third parties to help them 
get their projects off the ground, it makes sense to think about building skills in-house. 
Organizations that have these skills believe that it makes them more competitive. 

Successful 
organizations plan for 
deployment up front 

10 Best Practices for Operationalizing and Embedding Analytics 
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The decisions that drive your business should be rooted in analytical facts, not instinct. In 
automating those decisions, you’re not only easing the burden of manual rework, but you’re 
also establishing consistency, promoting efficiency, and enabling smart business moves 
based on sound information.

Organizations are increasingly adopting predictive analytics, machine learning, and other 
analytical techniques to make better operational decisions. Models are used to improve 
customer treatment by selecting the next best action for a specific customer; to make a 
loan or credit-pricing decision that accurately reflects future risk; to predict the likelihood 
of equipment failures that proactively optimize maintenance scheduling; or to detect 
potentially fraudulent transactions so they can be routed out of the system before they hit 
the bottom line. It is through the undeniable accuracy, timeliness, and repeatability of these 
decisions that analytics delivers high ROI to the organization. 

Successful organizations recognize that analytical models are essential corporate assets 
that produce and deliver answers to production systems for improved decision making. 
So of course they seek to create the best models possible. However, few fully manage all 
the complexities of the complete analytical model life cycle. Processes and management 
often fail to address the complex tasks of operationalizing, embedding, managing, and 
monitoring analytical models. 

At SAS, we support organizations throughout the entire analytical life cycle to streamline 
and accelerate the process from data to decision. SAS realizes there are two sides to the 
analytical life cycle—discovery and deployment. While recently there is a lot of talk about 
the importance of enabling organizations to discover new insights from data, SAS has 
always known that the insights discovered need to be put into action to create tangible 
business value. Without deployment—without operationalizing and embedding analytics 
results into business processes—there is no ROI from your analytics investments.  

With SAS, organizations can easily take the insights learned from the discovery phase and 
put them into action using repeatable, automated processes. This often dramatically speeds 
the time to value for analytics by creating an automated, flexible, and repeatable use of 
analytics embedded into operations. Analytical models become part of a closed-loop process 
that ensures every model continues to provide accurate results, generating value every time 
it provides an answer. 

Continuous monitoring and evaluation of operational decisions founded on analytics alerts 
the organization when models need to be refreshed, because they no longer reflect current 
business conditions. In our 24/7 real-time world, SAS ensures the analytical decisions are 
the right ones—all the time. Having this continuous assessment of model health within a 
transparent, governed process assures business agility for all concerned—for modelers, IT 
deployment staff, managers, and auditors. 

SAS enables organizations to streamline, accelerate, and govern the entire process of 
operationalizing analytics, ensuring that analytics empowers the best decision for the 
business every time.

www.sas.com 
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