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FOREWORD

However, even these advances in technology will 
fall short if organizations do not address critical 
issues for making their implementations successful. 
These issues include:

• CONTEXT. Organizations need to aim delivery of 
data insights carefully to ensure relevance to the 
user—who they are, where they are, what device 
they’re using, and what they’re doing. Otherwise, 
users will ignore the recommendations.

• AUTONOMY. The essence of the self-service 
trend is to free users from dependence on IT. 
Organizations need to further their self-service 
initiatives, particularly for fast-moving 
operational decisions, rather than go back to 
the delays inherent in IT-led BI.

• TRUST AND GOVERNANCE. Users need 
assurance that they are working with the best 
and most complete data appropriate for their 
decisions. Organizations need to govern data 
carefully to meet regulations. 

This checklist report focuses on six strategic 
issues that organizations need to address to push 
beyond barriers and set the stage for greater 
speed, confidence, and quality in data-driven 
decision making.

In too many organizations, the promise of analytics 
is thwarted by unsatisfactory user experiences. 
TDWI research finds that most organizations (71 
percent) want to increase adoption of self-service 
business intelligence (BI) and analytics functionality 
to improve user satisfaction.1 However, even as 
they do so, organizations continue to face difficult 
challenges when users seek information that is truly 
relevant to their decision making. Most users lack 
the time, skill, and interest to learn how to properly 
explore the variety of data types available, much 
less use all the functionality in the tools that deliver 
analytics and visualizations for users to gain value 
from the data. 

Organizations may be able to overcome the 
difficulties and latencies associated with many 
self-service BI and analytics environments by 
supplementing them with notifications, alerts, 
triggers, and artificial intelligence (AI)-driven 
automated discovery and user recommendations. 
With these capabilities, BI and analytics solutions 
can learn what types of information and analytics 
users need to perform their roles in business 
operations and proactively deliver insights to them 
rather than wait for user-generated queries. 

TDWI research finds that 42 percent of 
organizations are seeking to improve user 
experiences by automating discovery of data 
insights and 26 percent are using AI to provide user 
recommendations.2 These technologies can be 
particularly helpful to users who are not proficient 
with BI and analytics tools—that is, the vast majority 
of personnel in most organizations, according to 
industry research.

1 See page 16 of the 2018 TDWI Best Practices Report: BI and Analytics in the Age of AI and Big Data, online at tdwi.org/bpreports. 

2 Ibid.

http://tdwi.org/bpreports
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1
where the system becomes an active partner rather 
than a passive system that waits for activity on the 
user’s part.

As users move through a process that might include 
forms, text, reports, or other application interfaces, 
AI-driven BI systems can anticipate users’ needs 
and provide them with timely information within 
the context of their work. A representative looking 
at customer interaction reports during a sales call 
could profit from a BI system that provides the latest 
customer information as well as analytics about the 
customer’s propensity to buy or predicted outcomes 
of certain sales strategies based on trends and 
patterns. This proactive approach would save time 
and could improve the accuracy and relevance of 
customer information and insights provided to the 
representative.

Organizations should evaluate solutions that 
enable proactive delivery of answers rather than 
provide them only in response to users’ queries 
and searches. All types of users would likely benefit 
from this approach, but in particular it could be 
helpful in meeting the needs of nontechnical 
personnel who do not have BI or analytics tools but 
need better information and insights to carry out 
their responsibilities.

As organizations of all sizes collect more data in 
cloud and on-premises storage systems, data lakes, 
and data warehouses, their BI and analytics struggle 
to keep pace. Traditional “passive” systems that 
wait for users to query and search the data using 
dedicated tools introduce latency and depend on 
users to know what data they need and how to 
find it. The advance of self-service BI and analytics 
tools has made it easier for users to query data and 
visualize results, but these largely passive systems 
still limit the discovery of insights to what the user 
has the skills and knowledge to uncover through 
search and query. 

In any case, most industry surveys show that 
less than a third of potential users in a typical 
organization have access to BI and analytics tools or 
applications, which means that the vast majority of 
users do not. If these less-skilled and less-technical 
users interact with data at all, their tools are typically 
limited to spreadsheets, search engines, and basic 
reporting tools.

New solutions are flipping the traditional paradigm 
to deliver answers to users proactively based on the 
system’s knowledge of the data and user patterns 
and requirements. AI techniques such as machine 
learning, combined with automated delivery 
options, can augment natural human intelligence 
by automatically finding and delivering contextual 
data insights without waiting for the user to 
intentionally search or query the data. Augmenting 
human intelligence with AI techniques and alerts 
and notifications on all devices (triggered by key 
events, time schedules, or threshold values) can 
take self-service BI and analytics to a different level, 

REDUCE TIME TO INSIGHT BY DELIVERING ANALYTICS-BASED ANSWERS 
PROACTIVELY
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ENABLE SMARTER OPERATIONS BY DEPLOYING A SINGLE, CONSOLIDATED 
BI AND ANALYTICS LAYER2

Operations managers and frontline personnel 
would benefit from a single, consolidated BI and 
analytics experience at a layer above individual 
applications. Then they could learn one workspace 
for dashboards, query and reporting, alerts, and 
analytics. The layer could offer a more consistent 
view of data drawn from multiple sources. An 
operations manager ordering parts for equipment 
used in product development, for example, could 
view a dashboard and receive alerts in one interface 
rather than having to go to multiple systems. The 
one interface could integrate the presentation 
of various information relevant to the manager’s 
decision making including costs, repair records, 
warranties, and notes about possible problems with 
the equipment or parts, all of which would be drawn 
from different data sources.

The single, consolidated layer would improve key 
performance indicators (KPIs) and other operational 
metrics, which TDWI finds are also a significant 
driver of technology investment. With this layer 
and integrated interface, personnel could monitor 
conditions in operational processes end-to-end 
rather than through a patchwork of siloed systems, 
each with its own set of metrics. Organizations 
could better integrate and coordinate operational 
alerts so that personnel experience less confusion 
caused by numerous and conflicting alerts. 

It is a competitive advantage if operations 
managers can use data to identify areas where 
processes for producing and delivering goods and 
services could be more efficient and effective. TDWI 
research finds that turning data into insights for 
improving operations is consistently a top priority; 
74 percent of those surveyed in a recent TDWI Best 
Practices Report identified this as the number one 
driver behind their organizations’ investment in new 
technologies and/or cloud-based services for BI, 
analytics, data integration, and data management.3 
The better the quality, relevance, and timeliness 
of the information and analytics they can receive 
and interact with, the more effective operational 
managers and frontline personnel will be in carrying 
out their responsibilities and determining how to 
make operations better.

Data and analytics silos are one of the most 
challenging problems in operations. Managers and 
frontline personnel, who often must make quick 
decisions, typically must use multiple applications 
and interfaces dedicated to specialized areas such 
as supply chain management, inventory, ERP, and 
CRM. Embedded BI and reporting capabilities are 
typically specialized as well for each application or 
data source. 

This diversity has led to numerous data and 
analytics silos, each with its own dashboards and 
workspaces. Managers and frontline personnel have 
to make decisions based on inconsistent views and 
different ways of interacting with data and analytics. 
They must learn the data characteristics of each 
environment as they move from one system to 
another. As a result, decisions are made more slowly 
than is called for in many situations and often with 
incomplete information.

OPERATIONS MANAGERS AND 
FRONTLINE PERSONNEL WOULD 
BENEFIT FROM A SINGLE, 
CONSOLIDATED BI AND ANALYTICS 
EXPERIENCE AT A LAYER ABOVE 
INDIVIDUAL APPLICATIONS. 

3 Ibid., page 9
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ENABLE SMARTER OPERATIONS BY DEPLOYING A SINGLE, CONSOLIDATED 
BI AND ANALYTICS LAYER CONTINUED2

As users are monitoring KPIs and other metrics, 
a layer with access to more types of data could 
enable organizations to provide contextual data to 
help clear up confusion and increase understanding. 
TDWI research finds that users at only 8 percent of 
surveyed organizations are satisfied with their ability 
to examine contextual data to better understand 
performance metrics.4  

Organizations should evaluate BI and analytics 
solutions that offer a single layer and workspace 
spanning multiple operational systems. As 
applications are developed with the single layer, 
organizations should test them in real-world 
scenarios with operational managers and frontline 
personnel to ensure ease of use and clarity. 
Users should be able to readily understand the 
information, particularly in the context of KPIs and 
other operational metrics.

4 See page 15 of the 2017 TDWI Best Practices Report: What It Takes to Be Data-Driven, online at tdwi.org/bpreports.

http://tdwi.org/bpreports
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that only a minority (23 percent) are embedding 
analytics in operational systems and just 10 percent 
are embedding analytics in point applications.

To make it easier and more intuitive for personnel 
to consume and interact with data insights within 
their workflows, organizations need to look for 
new solutions that go beyond standard embedded 
approaches. As discussed in the previous section, 
the solutions need to be proactive, not dependent 
on users initiating interactions with the data. 

Most users lack the skills, time, and interest to tailor 
BI dashboards and alerts to their needs according 
to their workflows; most are reliant on IT developers 
to do it for them, and IT usually has a backlog of 
such projects. Thus, organizations should evaluate 
solutions that use AI to supplement embedded BI 
and analytics by proactively interpreting user needs 
and delivering insights to them automatically within 
the context of their workflows.

Organizations could apply these smarter, AI-driven 
solutions to surface a steady flow of contextually 
sensitive information and analytics focused on 
a KPI, for example. Relevant information and 
analytics, automatically delivered, could help users 
interpret performance data; users could then use 
the visual, point-and-click capabilities of their 
embedded BI and analytics systems to explore the 
data more deeply while engaged in their workflows 
rather than having to switch to a standalone BI 
application or service.

Tighter integration between analytics, BI 
visualizations, and processes is critical to enabling 
operations personnel to make fact-based decisions 
in the moment, when delays could be costly. 
However, closer integration would benefit nearly all 
types of users, including those making strategic as 
well as operational decisions. 

Traditionally, users have had to leave their business 
application or process workflow to use purpose-built 
BI applications and services to consume or discover 
data insights. A supply chain manager who needs 
to analyze pricing trends, compare suppliers, or 
monitor factors that could interrupt the flow of 
goods and services typically must switch from point 
applications to a standalone BI system. As subject 
matter experts in business domains, they may not 
have the time or interest to learn or even access a 
completely new BI tool. As a result, decision makers 
are more likely to proceed without the benefit of 
data insights.

Organizations should bring the worlds of BI and 
analytics closer to users’ process and application 
workflows. The standard approach to doing this 
is to embed BI and analytics capabilities into 
systems and business processes. Embedded 
BI and analytics can be automated—where the 
system feeds real-time, actionable insights to 
users through dashboards and alerts—or enable 
manual features IT developers or users themselves 
employ to develop reports, dashboards, alerts, 
and ad hoc queries. 

Analytics is most commonly embedded in 
operational dashboards; TDWI research has found 
that 43 percent of organizations surveyed embed 
analytics this way.5 The research showed, however, 

EMBED AI TO DELIVER CONTEXTUALLY RELEVANT INFORMATION TO USERS 
WITHIN THEIR WORKFLOWS3

5 Ibid., page 25
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4 PROVIDE PERSONALIZED DATA AND ANALYTICS TO USERS OF MOBILE AND 
EMERGING SMART INTERACTIVE DEVICES 

top of the live view or spoken to users. A user 
could be looking at a physical location such as a 
hospital, retail store, or manufacturing plant—or 
at a piece of equipment in need of maintenance—
and receive information and instructions about 
possible responses. 

For example, salespeople could employ AR to 
enrich engagements with customers by answering 
questions and showing detailed data during 
product demonstrations. The emerging blend 
of mobile devices, voice-controlled assistants, 
and AR technology has the potential to change 
how frontline users consume and interact with 
information, opening up exciting opportunities as 
well as placing new demands on the organization’s 
AI, BI, and analytics.

Four factors should be top of mind as organizations 
develop a strategy for blending information delivery 
and analytics with mobile devices, voice-controlled 
assistants, and AR:

• CONTEXTUAL RELEVANCE. Organizations 
need to sharpen the focus of what is provided 
to users so their questions are answered and 
the information and analytics they receive has 
a direct bearing on decisions they are making 
or situations they are trying to resolve. AI 
capabilities within some BI solutions can help 
organizations improve contextual relevance.

With the now ubiquitous use of mobile phones 
and tablets, organizations need to enhance their 
role in day-to-day decision making. Advances in 
ease of use, personalization, and the ability to 
access and share different types of information via 
mobile devices continue to drive expectations for 
similar capabilities with mobile BI and analytics 
applications. Thus, organizations must examine 
how they can integrate the data-crunching power 
of AI, BI, and analytics with user-friendly native 
capabilities of mobile devices and integration 
with OS-level apps and functionality such as 
geolocation. Successful integration will be key to 
empowering the right personnel with the right 
information at the right time.

Mobile phones and tablets are not the only options 
for organizations seeking to make information 
and analytics more accessible to decision makers. 
Rapidly evolving voice-controlled, AI-driven 
“assistants” (such as Amazon’s Alexa, Apple’s Siri, 
and Microsoft’s Cortana) can field questions and 
return immediate, context-sensitive answers spoken 
in the user’s natural language based on behind-the-
scenes AI, BI, and analytics. 

Frontline personnel engaged in such diverse 
work processes as repairing equipment, fielding 
sales questions, ordering supplies, managing a 
restaurant, or responding to emergency situations 
could use smart voice-controlled assistants to 
request information without having to write queries 
or compose searches. 

The next step beyond voice-controlled assistants 
is augmented reality (AR), where a live view seen 
by a user (on a mobile device, a vehicle screen, 
or through a lens or monitor) is supplemented 
with computer-generated information layered on 

THE EMERGING BLEND OF MOBILE 
DEVICES, VOICE-CONTROLLED 
ASSISTANTS, AND AR TECHNOLOGY 
HAS THE POTENTIAL TO CHANGE 
HOW FRONTLINE USERS CONSUME 
AND INTERACT WITH INFORMATION.
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4 PROVIDE PERSONALIZED DATA AND ANALYTICS TO USERS OF MOBILE AND 
EMERGING SMART INTERACTIVE DEVICES CONTINUED

• TIME SENSITIVITY. Frontline personnel often 
need frequently refreshed, near-real-time data 
for certain types of scenarios. Organizations 
should determine the data refresh or streaming 
data needs of different types of users and keep 
them informed about the timeliness of the data 
they are receiving.

• CLARITY AND EASE OF USE. These factors 
continue to be critical to driving the adoption 
of data and analytics by nontechnical users. 
Visualizations should help users understand 
the most important facts, KPIs, real-time alerts, 
analytics patterns, or trends detected.

• CONSISTENCY ACROSS APPS. Organizations 
should apply solutions that enable users to 
continuously view relevant data and analytics 
even as they move from one application or 
service to another, such as email, voice, social 
media, project management, or dashboards 
and other data visualizations—eventually 
including AR.
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5 ADDRESS HUMAN FACTORS THAT OFTEN DERAIL SUCCESSFUL 
IMPLEMENTATION OF ANALYTICS-BASED RECOMMENDATIONS

When it comes time to operationalize analytics 
through steps such as putting models into 
production, organizations need to consider what 
will make the user experience successful so that 
analytics insights are applied easily. Here are three 
important considerations:

• MAKE IT EASIER FOR USERS TO DIGEST 
ANALYTICS. Business managers and frontline 
personnel are not data scientists. Analytics 
results need to be communicated to them 
in a digestible, context-sensitive manner 
so they are not confused by model details. 
Organizations should focus on translating 
analytics into prescriptive recommendations 
delivered in context and through clear text, 
data visualizations, and alerts.

• DO NOT LET ANALYTICS AND RECOMMEN-
DATIONS GET STALE. Business conditions 
change, as does the data. Make sure that 
predictive models do not lose relevance and 
accuracy. Organizations also need to monitor 
whether the analytics-based recommendations 
are being applied and, if not, learn how they 
could be improved. There could be change 
management factors that executives need to 
address, such as recommendations that are not 
in line with personnel incentives or changing 
responsibilities.

• BUILD MOMENTUM THROUGH 
COMMUNICATION. Analytics are never perfect; 
it should be part of the organization’s culture to 
continuously improve analytics development. 
When successful outcomes are achieved, 
stakeholders should hear about it so they know 
the investment went well and that they can be 
confident in supporting new programs. 

To increase the value of investments in analytics, 
organizations need to devote attention not only 
to the development of models and algorithms but 
also to human factors that affect business change 
through adoption of analytics. In the excitement 
to get started with analytics, organizations often 
devote too little attention to first defining the 
business problem and desired outcomes of the 
analytics. Later, when they operationalize the 
analytics, they don’t give enough thought to 
increasing personnel’s receptivity and ability to 
apply the insights to making decisions.

Defining business problems and desired outcomes 
involves a mixture of leadership, subject matter 
expertise, and data-driven thinking. Together, these 
will shape analytics development. Executives need 
to articulate what changes they see as important to 
achieve through analytics. 

For example, the organization may want to increase 
sales and profit margins across channels or enter 
new markets; it may have developed KPIs aimed 
at guiding the organization’s personnel and 
processes toward achieving these goals but need 
analytics to make their implementation smarter. 
Executives’ contributions should include articulating 
the changes in processes or personnel behavior 
that may need to occur to achieve outcomes. In 
this example, subject matter experts in marketing, 
sales, and customer service should offer detailed 
perspectives to guide analytics development teams 
in their selection of data sets and which types of 
models and algorithms to develop—particularly for 
predictive insights, which TDWI research finds is 
commonly the top priority for analytics. 

Keep in mind that development is always fluid and 
iterative; organizations will want to explore data, 
test predictive models, try the models against new 
data or with new variables, and then refine the 
models and algorithms.
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6 MODERNIZE YOUR INFORMATION INFRASTRUCTURE TO INCREASE TRUST AND 
STREAMLINE GOVERNANCE

enable self-service users to access quality, relevant 
data more efficiently and with fewer errors.

Higher-level semantic and master data definitions of 
customers or other subjects build on the collected 
metadata and other details to enable users to bring 
all relevant data into a single view. Traditionally, 
semantic and metadata integration and 
management have required heavy manual work, but 
many modern solutions apply AI techniques such as 
machine learning to increase speed, accuracy, and 
automation.

Organizations should deploy semantic and 
metadata integration and management to address 
three key objectives for supporting BI and analytics 
workloads in a modern information infrastructure:

• RESOLVE DATA INCONSISTENCIES. As users 
integrate diverse data for single views of 
customers or other objects of interest, there will 
be inconsistencies and irregularities. Ignoring 
them, however, will lead to BI visualizations 
and analytics full of erroneous information 
and misleading conclusions. Organizations 
should employ modern tools to improve 
definitions and semantic understanding of data 
relationships and account for discrepancies, 
remedying them where possible.

To expand analytics, gain lasting value, and practice 
good governance, organizations need the support 
of a modern information infrastructure. Traditional 
information infrastructures such as data warehouses 
are under pressure from the growth and diversity 
of data and analytics workloads that push beyond 
classic BI query and reporting against carefully 
structured data. To provide access to semi- and 
unstructured data, many organizations have 
developed data lakes. However, with the benefits 
of ready access to diverse and voluminous data in a 
lake come the drawbacks of not having the shared 
data definitions and structure that typify a good 
data warehouse.

Thus, organizations may now have many platforms 
for different demands: data lakes, cloud data 
storage, data warehouses, and other BI and 
analytics platforms. Many now seek to define 
multiplatform architectures that encompass the 
variety of data systems. 

Semantic and metadata integration and 
management are essential to multiplatform 
architectures and to supporting self-service BI and 
analytics. Often addressed through development 
of a data catalog, glossary, or metadata 
repository, semantic and metadata integration and 
management centralizes knowledge about the 
data, including its definitions and structure. The 
capabilities may also include descriptive information 
such as who created the data and how it has been 
transformed or enriched. 

Semantic and metadata integration and 
management have long been core components 
of IT-led enterprise BI. However, the growth in 
self-service BI and analytics has made centralizing 
knowledge about the data more difficult as data 
and analytics silos have proliferated. Having 
experienced the downsides of disparate data silos, 
both business users and IT now understand the 
vital need for semantic and metadata integration to 

TO AVOID MISLEADING 
CONCLUSIONS, ORGANIZATIONS 
SHOULD EMPLOY MODERN TOOLS 
TO IMPROVE DEFINITIONS AND 
SEMANTIC UNDERSTANDING OF 
DATA RELATIONSHIPS.
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6 MODERNIZE YOUR INFORMATION INFRASTRUCTURE TO INCREASE TRUST AND 
STREAMLINE GOVERNANCE CONTINUED

• DEEPEN CONTEXTUAL UNDERSTANDING. Users 
gain a greater understanding of data points 
in KPIs and metrics, for example, if they have 
complete access to all relevant data for their 
exploration and analysis. Semantic and metadata 
integration, by providing a single set of data 
definitions, dimensions, and metrics used for 
categorization and measurement, can make it 
easier and faster for users to examine contextual 
information related to the KPIs and metrics.

• ENHANCE TRUST AND GOVERNANCE. Users 
gain confidence in data and analytics when 
there is less confusion about how data is 
defined and when they can see that incon-
sistencies are known and addressed by the 
underlying information infrastructure. Semantic 
and metadata integration make it easier to 
understand data lineage and track the data’s 
origin. In addition to building trust, these 
qualities also serve governance requirements 
for protecting and managing sensitive customer 
information. Semantic and metadata integration 
and management can make it easier to locate 
and manage sensitive data, which can be 
hidden if data definitions are inconsistent. These 
capabilities enable organizations to streamline 
governance and avoid regulatory difficulties.

WHEN THERE IS LESS CONFUSION 
ABOUT DATA DEFINITIONS, USERS 
GAIN CONFIDENCE AND THE 
ORGANIZATION CAN GOVERN DATA 
MORE EFFECTIVELY.
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A FINAL WORD

Users are excited to apply information and insights 
to an increasing range of decisions, from daily 
operational decisions to higher-level strategic 
decisions. However, despite the revolution in 
self-service technologies, many users are held back 
by the difficulty of using the rich functionality in 
many tools to explore data and set up analytics and 
visualizations on their own. Proactive capabilities 
in leading solutions can help users overcome 
delays and difficulties by automating aspects of 
data exploration and analytics development and 
delivering information answers and recommenda-
tions to users in the context in which they need it.

This checklist has addressed six key areas that are 
vital to improving user satisfaction in accessing and 
interacting with relevant data. By addressing these 
areas and applying newer technologies, more types 
of users will be able to make fact-based, analytics-
informed decisions.
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ABOUT OUR SPONSOR

MicroStrategy (Nasdaq: MSTR) is a worldwide 
leader in enterprise analytics and mobility 
software. A pioneer in the BI and analytics space, 
MicroStrategy delivers innovative software that 
empowers people to make better decisions and 
transform the way they do business. MicroStrategy 
provides enterprise customers with world-class 
software and expert services so they can deploy 
unique intelligence applications. 

With MicroStrategy, data scientists can utilize an 
enterprise platform with an open architecture to 
create machine learning algorithms in the coding 
language of their choice and deploy those results 
at scale, all powered by a single version of the 
truth. Using MicroStrategy and popular statistical 
libraries, data scientists can access trusted data 
to build complex models that benefit the entire 
enterprise.

To learn more about MicroStrategy and  
Hyperintelligence, visit https://www.microstrategy.
com/us/product/hyperintelligence. 

ABOUT TDWI CHECKLIST REPORTS
TDWI Checklist Reports provide an overview of 
success factors for a specific project in business 
intelligence, data warehousing, analytics, or a 
related data management discipline. Companies 
may use this overview to get organized before 
beginning a project or to identify goals and areas 
of improvement for current projects.

ABOUT TDWI RESEARCH
TDWI Research provides research and advice for BI 
professionals worldwide. TDWI Research focuses 
exclusively on analytics and data management 
issues and teams up with industry practitioners 
to deliver both broad and deep understanding 
of the business and technical issues surrounding 
the deployment of business intelligence and data 
management solutions. TDWI Research offers 
reports, commentary, and inquiry services via a 
worldwide membership program and provides 
custom research, benchmarking, and strategic 
planning services to user and vendor organizations. 

https://www.microstrategy.com/us/product/hyperintelligence
https://www.microstrategy.com/us/product/hyperintelligence
https://www.microstrategy.com
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