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Introduction

Three Rules of this Seminar

1. There Are No Dumb Questions. Please ask questions if you need further explanation. We
welcome your questions and will do our best to provide accurate and meaningful
answers.

2. Obtain the Information for Which You Came. If you have a specific interest in a topic,
please let us know. If your topic is not part of the course materials, we will do our best to
accommodate your request. Your instructor is anxious to meet your needs.

3. Share and Share-Alike. Your instructor is here to share relevant information about the
course. We hope that you will be willing to do the same. If you have helpful tips or
experiences, please share them with the other participants and us.

Course Development

The shareholders, associates, and staff of K2 Enterprises and K2E Canada Inc. developed this
course and the related course materials. We aim to deliver high-quality educational practices
that help you use and understand the tools and concepts discussed in this session more
effectively.

We designed our course presentation style for busy professionals. Through numerous short case
studies and feature reviews, we deliver concise, easy-to-understand, easy-to-absorb information.

To maximize your time and the value of attending this course, we have carefully filtered out trivial
and obscure features. Our goal is not to cover every keystroke and menu option, but to provide
a fast-paced course that focuses on state-of-the-art information technology and how it can
benefit you and your staff.

About K2 Enterprises

For over three decades, our team members have delivered more than 45,000 technology-focused
seminars, webinars, and conferences worldwide. To stay on top of technology, our team
members read numerous technology trade magazines, attend conferences, and speak with
technology companies each year to stay current with the latest information for our courses. Also,
we experience everything we teach and recommend to our audiences. Because our shareholders
and associates are based in different states and provinces, using technology efficiently and
appropriately is essential to our business’s success and survival.
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Our Mission Statement

K2 aims to develop and deliver the highest-quality technology seminars and conferences for
business professionals. We work cooperatively with professional organizations such as state CPA
societies, associations of Chartered Professional Accountants, and technology vendors. We make
every effort to maintain high integrity, family values, and friendship among all involved.

Our Instructional Team

For a complete listing of instructors and bios, please visit:

K2 Enterprises K2E Canada Inc.
Instructors - K2 Enterprises Instructors - K2E Canada Inc

The K2 Seminar Curriculum

Full-day Seminars
e K2’s Advanced Excel
e K2’s Business Intelligence, Featuring Microsoft’s Power Bl Tools
e K2’s Case Studies In Fraud And Technology Controls
e K2’s Excel Best Practices
e K2’s Excel Essentials For Staff Accountants
e K2’s Excel PivotTables For Accountants
e K2’'s Excel Tips, Tricks, And Techniques For Accountants
e K2’s Next Generation Excel Reporting
e K2’s QuickBooks For Accountants
e K2’s Small Business Internal Controls, Security, And Fraud Prevention And Detection
e K2’s Technology For CPAs — Don’t Get Left Behind

Copyright © 2026. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page V


https://www.k2e.com/instructors/
https://www.k2e.ca/instructors.html

Half-day Seminars

e K2’s Artificial Intelligence For Accounting And Financial Professionals

e K2's Best Word, Outlook, And PowerPoint Features

e K2's Better Productivity Through Artificial Intelligence and Automation Tools
e K2’s Case Studies In Fraud And Technology Controls

e K2’s Data Analytics For Accountants And Auditors

e K2’s Ethics And Technology

e K2’s Excel Charting And Visualizations

e K2’s Implementing Internal Controls In QuickBooks Online Environments

e K2’s Improving Productivity With Microsoft 365Cloud Applications And Services
e K2’s Mastering Advanced Excel Functions

e K2’s Microsoft Teams

e K2’s Securing Your Data: Practical Tools For Protecting Information

e K2’s Technology Update

e K2’s Top PDF Features You Should Know

Besides the seminars listed above, K2 also produces numerous one and two-day technology
conferences annually. You can find a complete listing of our course offerings, including dates,
locations, and course descriptions, on our website at:

K2 Enterprises K2E Canada Inc.
Technology Conference - K2 Enterprises Technology Conference - K2E Canada Inc.

[m] 3% =]
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On-Site Training

Working cooperatively with state CPA organizations and associations of Chartered Professional
Accountants, we are pleased to offer all our seminars and conference sessions as on-site training
opportunities. On-site training provides companies of all sizes with numerous advantages,
including the following.

e Customization. K2 can customize the content of all on-site training events to meet your
organization’s specific needs. For example, we can combine selected parts of existing
courses into a focused learning experience to meet your team’s needs. Likewise, we can
develop custom content from the ground up and deliver it to your team members,
ensuring we meet your training objectives.

e Cost savings. For organizations of all sizes, on-site training can provide significant cost
savings compared to public training venues. In addition to potentially reduced registration
fees, these cost savings materialize in the form of reduced travel costs and reducing the
amount of time team members spend away from the office.

e Convenience. Because you select your on-site training event’s date, time, and location,
on-site training is more convenient for you and your team than traditional training
options. Many organizations schedule on-site training with staff meetings, retreats, and
customer/client events to leverage the value of all participants’ time.

Customization, cost savings, and convenience are the three C’s of “training to go.” For more
information on how you and your organization can experience these benefits or schedule an on-
site training event, please visit:

K2 Enterprises K2E Canada Inc.
On-site Training - K2 Enterprises Seminars - K2E Canada Inc
caroline@k2e.com caroline@k?2e.ca
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Web-Based Training

K2 offers web-based CPE and CPD to accounting and business professionals throughout the
United States and Canada. K2’'s award-winning instructors deliver two-, four-, and eight-hour
webinars on numerous technology-focused topics.

Additionally, K2 provides on-demand training. On-demand courses offer you the advantage of
receiving top-quality training at a time and location that fits your busy schedule. You can start
a class today and complete it in the future. For more information, please visit:

For more information on either platform, please visit:

K2 Enterprises K2E Canada Inc.
Webinars - K2 Enterprises Webinars - K2E Canada Inc

-l - »
E.E! m]ii
%
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K2 Internet Sites

K2 maintains multiple websites containing information and links relevant to CPAs and other
business professionals as a service to the profession. Further, the content of these sites can
enrich your experience during and after our seminars. In addition, our pages contain links to some
of the top accounting and content management software solutions and even to a few sites that
are just fun places to visit. If you have any comments or questions regarding our web pages,
please email webmaster@k2e.com.

K2 has two primary websites. You can view information regarding CPE and CPD opportunities,
access a library of technology tips and articles, and link to K2-related websites.

www.k2e.com www.k2e.ca
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www.cpafirmtech.com

CPA Firm Technology contains technology-related
information explicitly targeted at public accounting
firms. We include product reviews, hardware and
operating system discussions, affinity programs for
CPA firms, and Cloud computing resources.

www.accountingsoftwareworld.com

Accounting Software World provides information
related to accounting and financial management
solutions. Here, you can find software and service
reviews, product comparisons, white papers, and
other material of interest to those seeking
information about accounting software and service
solutions.

www.totallypaperless.com

For information about document management and
paperless processes, please visit Totally Paperless. In
addition, you will find reviews on hardware and
software used by all types of businesses in document
imaging and management processes.
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Gaining Insight and Creating Competitive
Advantage with Business Intelligence

One of today’s hottest topics in organizations of all sizes is Business Intelligence (BI). Increasingly,
managers at all levels and disciplines turn to Bl to help them understand what is truly happening
with their organizations, regardless of size, and how they can improve overall performance. This
chapter will teach you how to use Bl to turn raw data into meaningful insight and competitive
advantage.

Learning Objectives
Upon completing this chapter, you should be able to:

e Define Business Intelligence and describe examples of situations where it can be helpful.
e List the meaningful characteristics of successful Bl efforts.

e Discuss the importance of “do it yourself” Bl.

e I|dentify some of the leading Bl tools available today.

What Is Business Intelligence?

Countless definitions for Bl exist, and for purposes of this course, we borrow from many of these
definitions to create the following.

Business Intelligence is a set of procedures, tools, and technologies working in
concert to transform raw data, potentially vast quantities of raw data, into
meaningful information. Managers can use this information to help make
decisions and prescribe courses of action that optimize organizational
performance.

Although many use the term “business analytics” interchangeably with Bl, we will consider
business analytics a tool Bl uses in this course. First, business professionals use business analytics
tools to build data analyses, forecasts, and projections. Then, they use Bl tools to present this
information in reports, dashboards, and other formats.

Without question, “big data” relates to the concept of Bl. Over time, organizations accumulate
an ever-increasing cache of data regarding sales, purchases, human resources activities,
customer service/satisfaction scores, market demographics, etc. Collecting data for the mere
sake of having access to the information provides no competitive advantages. However, those
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organizations that leverage this data in their Bl initiatives often find that they can improve
efficiencies and profitability as a direct outcome of these efforts.

Where Is Business Intelligence Useful?

Bl efforts can be helpful in virtually all departments of all types of organizations, including
governmental units and not-for-profit organizations. However, until recently, many thought Bl to
be available only to large, enterprise-class organizations. This reasoning was primarily based on
the resources required to implement the necessary procedures, tools, and technologies
successfully. However, the advent of Cloud-based Bl platforms and desktop-based Bl applications
means that organizations of all sizes can benefit from Bl without investing significant resources.
Further, because the cost of entry can be meager, your Bl efforts' return on investment (ROI) can
prove extraordinary.

One area of applied Bl that has grown exponentially in the past five years is embedded Bl tools
in accounting applications, including those deployed on-premise and Cloud-based solutions.
From solutions targeted to small businesses — examples include QuickBooks, Sage 50Cloud,
Microsoft Dynamics 365, and Xero — to mid-market solutions — for instance, Epicor, Open
Systems, and Acumatica — to enterprise-class applications — such as Microsoft Dynamics AX, SAP,
and Workday — most accounting applications today offer some semblance of Bl dashboards.
These Bl tools are “organically” developed by the software publisher and sometimes embedded
into the application. In other cases, third-party developers create tools to integrate with the core
applications. Regardless, the result is the same — stakeholders can utilize Bl dashboards to
facilitate real-time or near-real-time access to critical information that they can use to help meet
business objectives.

Situations Ideal for Business Intelligence Efforts
In particular, the ROl on Bl can be exceptionally high in four specific areas.

Addressing the need for more timely and improved decisions
Automating repetitive reports

Identifying trends and opportunities

Motivating team members and encouraging teamwork

PwnNpE

Addressing the Need for More Timely and Improved Decisions

Consider the reporting practices in use in many organizations today. During the first five to ten
days after the end of an accounting period, staff members work furiously to “close the books”
and “run the numbers.” Then, once all team members complete their assigned tasks, they create
sets of two-dimensional, static reports and distribute them to organizational stakeholders, who
receive the information up to two weeks after the end of the period. Further, assuming the
accounting period consists of four weeks, the information provided describes transactions
recorded up to six weeks previously — hardly real-time information!
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Bl efforts can help address this problem by providing opportunities for managers to make
decisions based on real-time information. Bl tools typically connect to underlying databases in
real-time, so the dashboards, reports, and other visualizations produced by the Bl tools facilitate
more timely and improved decisions because they reflect current information. Further, with
access to mobile devices, information workers can stay informed about critical aspects of
managing their operations, even if they are away from the office for extended periods. All this
translates into more timely and improved decisions. For example, the Bl dashboard pictured in
Figure 1 is accessible from a mobile app on various mobile devices.

®© Survey Respondents Overview ®

#Respondents  Avg Annual Operating Budget USD  Avg Land AreaSqKm  Avg Population

2 $9,774,549,053.00 755.00 260187395
21 $7.372,180.455.63 85076 152487276
9 $1.286,272.896.17 157317 436230144
9 $9.983,404,618.36 54360 4363,06822
7 $54,999,214,64033 81550 565105629
s $1,189,902.000.00 116420 6895911.20

7 $12,572,401573.43 896.09 331272373

# Respondents by Annual Budget # Respondents by Current Population

: ‘°"_
20
10
<
[

< $500 million $1-10billon > $10billion $500 million - $1 billion

# Respondents by Land Area

20

n
* " _
o

<200sq km 200 - 1000 5q km > 1000 sq km

Figure 1 - Sample Bl Dashboard Accessed from Mobile App

Further, as shown in Figure 2, even though a user might access the dashboard from a mobile app,
there is no functionality loss because filter options remain fully functional and operational.
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Survey Respondents Overview
© y Resp @

s Mo Filter Applied to the "1 - 3
- : - e million" Category Affected
East As 3 $1.576,662.614.00 39000 174950833 O H i
i . B all Other Reporting Widgets
Total 2 $5.082,041,578.25 G072 190657726 in the Dashboard
# Respondents by Annual Budget # Respondents by Current Population
JE—
B 3 million

100 thousand - 1 million

<100 thousand

< $500 million $1-10 billion > $10 billion $500 million - $1 billion

# Respondents by Land Area

0--—

<200sq km 200 - 1000 sq km > 1000 5q km

Figure 2 - Sample Bl Dashboard with Filtered Responses
Automating Repetitive Reports

Most, if not all, reports and dashboards generated by Bl tools follow the “build once, refresh
many” concept. This concept means the Bl tools typically maintain permanent connections to
various data sources and extract the information needed automatically from these data sources
to produce multiple reporting objects by merely refreshing the report. This process contrasts
with many business professionals' manual procedures to update periodic reports, dashboards,
and other analyses and schedules.

Team members spend significant time and effort locating the data needed to meet a particular
reporting objective in the more traditional environment. Then they “massage” and cleanse the
data and manually load it into the target report or dashboard. Of course, these manual efforts
are barriers to accessing even routine reports and create a disincentive for accessing data that
could improve decisions. Further, opportunities for errors increase significantly each time team
members use manual procedures to manipulate the data. Automating repetitive reports with a
“build once, refresh many” philosophy is a best practice for any organization, and Bl tools help
realize that objective.

Identifying Trends and Opportunities

Managers can improve organizational performance by identifying positive and negative trends
soon after they emerge. Once they identify these trends, managers can capitalize on the positive
trends and stem the negative ones. As implied earlier, Bl tools facilitate this process by providing
real-time insights into an organization's activities. Further, managers can access their Bl tools
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regardless of location, meaning they can use them to identify trends and opportunities even
when mobile.

To illustrate, consider the Bl reporting object shown in Figure 3. A sales manager could use this
tool to identify relevant trends associated with sales produced by each salesperson. The sooner
the sales manager can identify sub-par performance and correct it, the more likely an individual
salesperson will meet their sales target, and the entire team will perform at the prescribed level.
Likewise, if the sales manager identifies a positive trend associated with a specific salesperson,
they might discuss actions that drive improved performance with that team member. Once
identified, the sales manager might share these tactics with the remainder of the team to elevate
the performance of all team members.

Manthly Sales Dashboard
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Figure 3 - Bl Reporting Object to Identify Sales Trends

Given the above, it is apparent that using Bl tools to identify trends and opportunities represents
an outstanding opportunity to improve organizational performance and drive ROl on the BI
project.

Motivating Team Members and Encouraging Teamwork

One way to motivate and encourage team members is to ensure they know their performance
expectations and provide continual feedback on how their performance compares to these
expectations. This feedback should communicate results versus expectations frequently and with
great clarity. For example, a Bl reporting tool might automatically launch each morning when
team members begin their workday and turn on their computers. The Bl report could indicate
results compared to expectations for the previous day, month-to-date, quarter-to-date, and
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year-to-date horizons. Such communications reinforce positive performance and show where
improvement is necessary. For example, a dashboard like the one pictured in Figure 4 might help
motivate a salesperson working for a technology consulting practice to meet monthly sales
targets.

My Sales Quota
Performance Amount

This Month
s125 51 | I Y 100,000

Professional Services

s12.400 | I N 510,000
Traning Fees

s5418 | $20,000

Hardware Fees
519,562 £30,000

Manthly User Fees
s70,500 [N N I 530,000

Software Feeg

sa7,520 | N I 510000

Figure 4 - Sample Dashboard Measuring Sales Results against Quotas

In addition to motivating individual team members, Bl tools can improve intra-organizational
teamwork and cooperation. For example, the Bl dashboard pictured in Figure 5 might help
communicate vital organizational metrics. Further, this dashboard might motivate team
members from multiple departments to work together to solve specific issues, especially if a
portion of their compensation depends on the organization meeting goals and targets reported
in the dashboard.
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Figure 5 - Sample Corporate Dashboard

Like Bl reporting objects targeted to individuals, better results will probably materialize if the
corporate-level dashboards appear frequently and communicate their intended messages.

Characteristics of Successful Bl Efforts

Successful most Bl implementations possess specific characteristics. First, Bl reporting objects
must depend on real-time or near-real-time data. The pace at which businesses operate today
means that reports that use dated, stale data are of little value when identifying trends, making
decisions, and gaining competitive advantages. Therefore, Bl tools that connect directly to
external data sources to access information via real-time queries typically provide much higher
ROIs than those that do not incorporate real-time or near-real-time data.

Second, the information reported by the Bl tools must be “mission-critical” to users and relate
directly to their spans of control and performance expectations. In many cases, identifying the
key metrics to include in Bl reports and dashboards proves to be the most challenging component
of implementing Bl. Therefore, it is essential to ensure that all team members have a voice in
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determining the metrics chosen and that there is an overall consensus that the selected metrics
are, in fact, the appropriate ones for each individual and the team.

A third essential characteristic of successful Bl efforts is that the reporting objects should be
graphical and interactive. Graphs, charts, and other visualizations are critical for two reasons.
First, they summarize and present potentially massively large volumes of data in much smaller
spaces than traditional tabular reports. Second, for many — perhaps most users — they are easier
to interpret than row after row and column after column of numerical data. Additionally, making
the reporting objects interactive is another critical driver of successful Bl efforts. Interactivity
allows team members to customize their Power Bl tiles, reports, and dashboards to meet their
needs by adjusting the date ranges reported, filtering to particular products or product lines, or
focusing only on selected general ledger accounts.

The fourth key characteristic of successful Bl efforts is that they should focus on specific
organizational goals and provide measurements against these goals. For example, suppose the
reporting metric is “manufacturing defect rate.” The company’s target defect rate is 0.3% or less.
In that case, the BI reporting object should show the actual results and the target so all
stakeholders can see whether the company meets its stated objectives. Figure 6 presents one
example of how the reporting object could make this comparison, although countless other
options exist.

MANUFACTURING DEFECT RATES HAVE
IMPROVED OVER THE LAST SIX MONTHS

Defect Rate Target
0.35%
0.30%
0.25%
0.20%
0.15%
0.10%

0.05%

0.00%

Figure 6 - Sample Bl Reporting Object Comparing Target to Actual

The fifth and final characteristic of successful Bl efforts is visibility. To be successful, remove all
barriers and disincentives associated with accessing Bl reports. Promote and encourage team
members to view relevant Bl reporting objects frequently, at least daily, in most cases. If your Bl
tool allows you to publish reports to your intranet, consider setting the URL for team members’
web browsers to your intranet's Bl page. This action ensures team members see the Bl reporting
objects when they open their web browsers.
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Further, ensure mobile team members can access their Bl reports while away from the office.
This action helps them stay on top of all relevant measurements and metrics, even when working
remotely. If information is difficult to access, you should expect that team members will not
access it as often as you would like. Therefore, ensure that access is simple and easy. Sometimes,
you may consider “pushing” reporting objects to team members.

Has your organization (or clients’ organizations) engaged in substantial
business intelligence efforts? If the results were less than desired, can you
point to any of the factors identified thus far as partially responsible for the
unsatisfactory results?

The Importance of Do It Yourself Business Intelligence

As mentioned, Bl was once a tool reserved only for large organizations with large budgets and
armies of in-house technology experts. One of the biggest drivers for this was the complexity of
creating Bl reporting objects. To illustrate, in a recent presentation on BI, Gartner used the
graphic pictured in Figure 7 to describe the traditional process for creating Bl reports and
dashboards. But unfortunately, the technical expertise required to execute that strategy is
beyond the capabilities of many business professionals.
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Figure 7 - Traditional IT-driven Process for Creating Reports and Dashboards

However, a new breed of tools enables “do it yourself” Bl (DIYBI). The importance of this
development is significant for organizations of all sizes. First, DIYBI means that Bl is now available,
accessible, and affordable to all organizations, regardless of size. No longer is Bl a tool only for
enterprise-class organizations; now, even “mom-and-pop” organizations can use Bl to improve
profitability. For example, an independent pharmacy might be able to use Bl to reduce the
guantity of inventory on hand by accounting for seasonality and, in the process, improve cash
flow. Likewise, a florist considering opening a second store might use DIYBI to identify where its
most profitable customers reside. Doing so helps ensure that the additional location makes it
even more convenient for them to transact business with the florist, ensuring continued
patronage. Without DIYBI, these activities could be challenging for smaller firms to complete
successfully.

A second critical aspect of DIYBI is placing Bl's power with end-users. Many of today’s DIYBI tools
do not require assistance from technology staffers. Instead, they facilitate end-users creating
gueries to transactional databases and other data sources, analyzing the queried information,
and preparing and distributing graphical and interactive reports to all stakeholders. In the past,
these activities were all but unthinkable for most end-users; now, they are readily available
through DIYBI.
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Logi Analytics, a Bl technology supplier, reported several interesting statistics regarding DIYBl and
the growing appetite by end-users for DIYBI tools in a whitepaper.?

e Over 90% of respondents to a recent survey indicated that it is essential for business users
to access the information they need without IT.

e Only 22% of business users can access and use self-service Bl tools when needed.
e FEighty-four percent of IT organizations plan to invest in self-service Bl within 24 months.

e Twenty-four percent of businesses have already purchased self-service Bl tools without
their IT staff's approval, and this trend is growing.

e On average, self-service Bl reduces IT requests by 37%.

e Ninety-two percent of business users report that it is “very important” or “somewhat
important” to access data and information without asking IT.

As confirmed in the Logi Analytics whitepaper, the emergence of DIYBI is one of Bl's undeniable
trends today. Further, all signs point to continued growth in DIYBI as business professionals seek
to regain control over business reporting and intelligence efforts.

Further illustrating the importance of DIYBI, Gartner published the following quote in a 2017
report (with emphasis added).

Visual-based data discovery, a defining feature of the modern business intelligence
(Bl) platform, began in around 2004 and has since transformed the market and
new buying trends away from IT-centric systems of record (SOR) reporting to
business-centric agile analytics. Modern Bl and analytics platforms are
characterized by easy-to-use tools that support a full range of analytic workflow
capabilities and do not require significant _involvement from IT in order to
predefine data models upfront as a prerequisite to analysis (including at
enterprise-scale deployment).

Examples of Today’s Leading Business Intelligence Tools

Though the BI platform market is quite fluid, and several niche players serve this market, many
well-established and recognized companies provide BI solutions. For example, Gartner
recognizes Tableau, Microsoft, and Qlik as leaders in the market for analytics and business
intelligence platforms, as shown in Figure 8.

12014 State of Self-Service BI Report,” www.logianalytics/resources-overview
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Figure 8 - Gartner's Magic Quadrant for Analytics and Business Intelligence Platforms

The following discussions summarize some available solutions to provide a sample of what is

available. However, a complete discussion of all solutions is beyond the scope of this course.

Excel as a Bl Tool

Because of its massive number of users, Microsoft Office’s Excel is today's leading Bl tool. Though
not explicitly engineered as a Bl tool, many Excel users have built Bl dashboards using various
components of Excel’s core functionality. That functionality includes Open Database Connectivity
gueries, PivotTables and PivotCharts, tables, sorting and filtering, the extensive function library,
macros, and charting and graphing options. However, the Bl dashboards and reports generated
with Excel do not provide all the necessary characteristics for successful Bl in many cases. For
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example, sharing Excel-based Bl dashboards with other team members is often frustrating.
Likewise, attempting to query, summarize, and analyze large volumes of data from multiple data
sources can be challenging. Consequently, although many business professionals try to use Excel
as a Bl tool, the results are often less than optimal.

Recognizing the desire of many Excel users to leverage their investment in Excel and their
knowledge of the product, Microsoft added specific Bl features to Excel beginning with the 2010
release. Power Query, Power Pivot, and 3D Maps can help you overcome some limitations when
using Excel as a Bl tool.? For example, you can use Power Query to access and query information
from traditional data sources, such as your accounting software database. Also, you can use
Power Query to access data from nontraditional data sources, such as Salesforce.com and the
Microsoft Azure Marketplace. Once you query the information, you can use Power Pivot to
“crunch” the data, even if you are dealing with extensive data models. Further, you can use Power
View and 3D Maps to create and present visualizations, including interactive dashboards that
allow users to filter the dashboards on the fly. Those attempting to build Bl models with Excel
should investigate using these tools to improve Excel’s capabilities as a Bl tool.

Extending Excel with Microsoft’s Power B

In addition to the Excel tools mentioned above, Microsoft also makes available Power BI, a suite
of tools that provides a holistic Bl platform in a single platform, in contrast to the somewhat
fragmented approach of using add-ins in conjunction with Excel for Bl efforts. With Power BI, you
can work in an environment like that found in Excel to create your Bl reports and dashboards and
then publish them virtually anywhere on any device. Power Bl's other advantages include
exploring your Bl dashboards using natural language queries and mobile apps to access your Bl
dashboards. Additionally, you can publish and share your reports through PowerBl.com if you
have the appropriate subscription.

2 Note that depending upon which version of Excel you are running, you may not have access to all these features in Excel.
Additionally, these features carry different names, depending upon which version of Excel you are running.
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Figure 9 - Sample Dashboard Created Using Power Bl

Microsoft prices Power Bl very aggressively. A single-user desktop edition is available at no
charge. However, many business professionals will likely need Power Bl Pro’s functionality, priced
at $9.99 monthly. Additionally, larger organizations should investigate Power Bl Server as their

Bl solution.

In sum, Power Bl provides a “true” Bl tool and can help you realize the desired results for your Bl
initiative. Individuals and organizations seeking to capitalize on their existing investment in Excel
and their knowledge of the ubiquitous spreadsheet tool should consider Power Bl when planning
a Bl initiative. Likewise, Power Bl is a compelling option for those attempting to implement BI
without making substantial monetary commitments to a specific platform.

Tableau, A Powerful BI Option

Another well-respected provider of tools for generating Bl is Tableau. For three consecutive
years, Tableau has been listed in the “Magic Quadrant” of Gartner’s annual report on Analytics
and Business Intelligence for several successive years, signifying the company as one of the
leaders in this market.
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Tableau offers several products to help professionals in organizations of all sizes generate and
distribute Bl reports and dashboards. The main products offered by Tableau include the

following.

e Creator. With Creator, you can connect to virtually any type of data and generate
powerful graphics and analytics. Creator costs $70 per user per month, regardless of
whether your company hosts Tableau or Tableau hosts it.

e Explorer. You can connect to published data sources and create visualizations with other
users using Explorer. Explorer is priced at $42 per user per month if hosted by Tableau
and $35 per user per month if self-hosted.

e Viewer. As its name implies, Viewer allows you to view dashboards and reports created
by others, but users of this tool cannot create visualizations. When self-hosted, Viewer
prices at $12 per user per month; when hosted by Tableau, the price increases to $15 per
user per month.
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Figure 10 - Sample Bl Dashboard Generated Using Tableau

Tableau is probably best suited for organizations with more complex Bl needs, including
advanced visualization requirements. Additionally, Tableau is an attractive option for those who
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want their IT staff to maintain greater control over Bl deployments. However, suppose you are
considering implementing Tableau. You should carefully plan and budget for the deployment as
you might experience moderate upfront licensing and implementation costs and annual
maintenance expenses.

Qlik Sense

Qlik is another “leader” company in Gartner’s “Magic Quadrant.” Qlik provides multiple tools you
can use in Bl efforts. Qlik Sense is a governed, server-based solution that facilitates Bl at a group,
departmental, or organizational level. Through centralized data security and governance policies,
Qlik Sense helps organizations realize the benefits of DIYBI without losing management control,
governance, security, or scalability. In addition, Qlik Sense facilitates connections to many
common databases using standard technologies such as Open Database Connectivity (ODBC) and
custom connectors to other data sources. Figure 11 presents a sample Bl dashboard built using
tools from Qlik.
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I V' Stage

Opportunities
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o Commit 1 Less than & months 23
$6,831 BestCase 4 7-18 months 5
Pipeline 17
Alw Omitted ]

Figure 11 - Sample Bl Dashboard Built Tools Available from Qlik

Pricing for Qlik products and services depends on several variables. For complete pricing details,
visit www.qlik.com or call Qlik at (866) 616-4960.

Which type of business intelligence solution are you more likely to deploy? A
dedicated solution? An Excel-based approach? A hybrid approach?

Copyright © 2026. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page 16


http://www.qlik.com/

Fundamental Business Intelligence With
Excel

For some business professionals and the organizations they serve, Bl needs are relatively simple,
and investing in a Bl solution is not likely to yield a positive ROI. Therefore, using Excel to address
specific Bl needs in cases like these is probably wise. Although Excel is not the ideal Bl for many
situations, in some cases, it does provide all the fundamental functionality necessary to prepare
Bl reports — data queries, summarization, and presentation. In this chapter, you will learn about
the essential features available in Excel that you can use to facilitate relatively simple Bl efforts.

Learning Objectives
Upon completing this chapter, you should be able to:

e List the primary elements of functionality needed to utilize Excel as a Bl tool;
e Create data queries to link data from external data sources into Excel;

e Summarize transactional data using Excel-based PivotTables; and

e Utilize PivotCharts as a means of presenting Bl information.

What Functionality is Necessary?

Excel's functionality is well-suited to facilitating simple Bl dashboards and reports. To illustrate,
consider some of the critical activities in preparing dashboard reports. These include:

e Retrieving data from external data sources,

e Summarizing data using both simple and complex calculations,
e Sorting and filtering data, and

e Presenting visual images of numerical data.

For many years, Excel has provided functionality in these four core areas, and newer versions of
Excel further elevate the application’s capabilities. As such, Excel lends itself quite readily to
simple Bl reporting. Depicted graphically, Figure 12 illustrates the general workflow for creating
an Excel-based Bl report.
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Data Queries

Excel provides data query
capabilities that allow end
users to link data from
most data sources into
spreadsheets. This allows
for future “refreshses”
instead of manually copy-
and-paste processes to get
data updated in Excel.

Summarizing Data

While a formula-based
approach might be
appropriate in some cases,
in most situations using
PivotTables to summarize
data will constitute a best
practice.

Sorting and Filtering

- —— - Presenting Visualizations
Sorting and filtering options

in Excel allow data to be
arranged in almost any
order. Further, filters can
be applied to highlight the
top or bottom x entries in a
list of data.

Numerous options exist for
presenting visualizations of
summarized data in Excel,
including charts,
PivotCharts, conditional
formatting, and Sparklines.

Figure 12 - Fundamental Steps Required to Create an Excel-based Bl Report or Dashboard

Following the workflow outlined above, a report designer could create the Bl dashboard depicted

in Figure 13.
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Figure 13 - Bl Dashboard Created in Excel

Querying Data in Excel

Excel now provides all the functionality to query data into Excel through the Power Query
feature. You will find Power Query’s tools in the Get & Transform group on the Ribbon’s Data
tab, as shown in Figure 14.3

3 Power Query became fully incorporated into all versions of Excel beginning with the 2016 release of the application. If you
are running an older version of Excel, you may be able to download and install Power Query as an add-in. To do so, visit
https://www.microsoft.com/en-us/download/details.aspx?id=39379.
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Figure 14 — Excel’s Power Query Tools on the Data Tab of the Ribbon

Using Power Query, you can connect to diverse external data sources using one of over forty
prebuilt tools available in the utility. Below are some familiar data sources you can connect to
using Power Query.

e Excel workbooks

e Access databases

e PDF documents

e Most accounting applications, including Cloud-based solutions
e SQL Server databases

e (CSV and TXT files

e Oracle databases

e Sybase databases

Additionally, Power Query can extract data directly from data sources that comply with the Open
Database Connectivity (ODBC) standard. ODBC is a standard database access method developed
by the SQL Access group in 1992. With ODBC, it is possible to access data stored in any ODBC-
compliant database from within any ODBC-compliant application. ODBC manages this by
inserting a middle layer known as an ODBC driver between the application and the Database
Management System (DBMS) that translates the application's data queries into commands that
the DBMS understands. ODBC can provide two-way integration between Excel and an external
data source — such as a general ledger — although read-only ODBC connections are the norm.
Figure 15 presents a graphical representation of the data access process.

ODBC

Figure 15 - Accessing External Data Directly from within Excel Using ODBC
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In our first example, Carl, the owner of Carl’s Computer Shop, wants to extract some data from
the company’s accounting system — QuickBooks Enterprise Solutions* — to create a dashboard
to help him analyze sales data. First, Carl opens the QuickBooks company file to extract a table
of all invoice line items. Then, from within Excel, on the Data tab of the Ribbon, click Get Data,
From Other Sources, From ODBC, and choose the name of your data source (in this case,
QuickBooks). Next, select the table(s) you want to include in your report — in this case, the
InvoiceLineltems table — and click Load to add the data to the workbook.
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=z InventoryAdjustmentLineltems ~ 10BB-1053584166| 10BD-1053584166  10BB-1053584166 2007-111
B InventoryAdjustments 1125-1053585252|1127-1053585252 | 1125-1053585252  2007-112
B InventorySites 0 The data in the preview has been truncated due to size limits.
E Invoicelineltems
E Invaices
E temlineltems
[ ltemReceiptExpenseltems
o= ltemReceiptlineltems
[ ltemReceipts
E lems v
< >
load |~ Transform Data Cancel

Figure 16 - Using the Data Connection Wizard to Query QuickBooks Enterprise Solutions

The imported table dynamically links to the underlying data source and can be refreshed as
required. Once Excel imports the data via the ODBC query, Carl can manipulate the data using
some of the techniques described later in this course to produce a dashboard component such
as the one presented in Figure 17.

41If you are running a QuickBooks application — including QuickBooks Online — you must install an ODBC driver before you
can make an external connection to the application’s underlying database. Intuit provides such a driver with QuickBooks
Enterprise Solutions. Visit the QuickBooks Enterprise Solutions Help system to learn how to install and use this driver.
Another option for QuickBooks ODBC drivers is CDATA (www.cdata.com). Many users report substantially better
performance with the driver provided by CDATA.
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http://www.cdata.com/

Total Quantity Sold  Total Dollars Sold

Accessories s 8,046.00
Cable Installation (D) 72118 8,280.00
CDRW Drive (5% 1608 1,392.00
Computer-Midrange (@ 31 [ 40,630.00
Computer-Poweruser &) 9. 26,055.00
Consulting & Training @' 152‘ 18,240.00
CPU-4.0ghz D 1008 1,890.00
DiagnosticService (@ 508 475.00
RAM-1GB D 1008 790.00
Repair Service (%) 20ls 1,300.00
Software '8 9,869.00

Grand Total 328 & 116,967.00

Figure 17 - Sample Dashboard Component Created from ODBC-based Data
Creating a Multi-table Query

Because modern accounting applications use relational databases, it is unlikely that all data
required for a report or analysis will reside in a single table, hence, the need to query and extract
data from multiple related tables. In our following example, we will use Power Query to relate
three tables before importing Microsoft Access data.

Click Get Data, From Database, From Microsoft Access Database from the Ribbon’s Data tab to
begin the process. In the Choose Data Source dialog box, select Xtreme Accounting and click OK
to open the Query Wizard — Choose Columns pane. In the Available tables and columns list on
the left, select the following tables:

e Customer table,
e Orders table, and
e Orders Detail table.

Figure 18 illustrates this process.
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o X
Navigator
R Orders Detai &
| Select multiple items Order ID Product ID Unit Price Quantity Orders 1
Display Options ~ Dg 1 2201 41.90 1 Value
~
1002 5205 3380 3 Value
4 F18 through F23 Xtreme Database.accdb [14]
= o 1002 102181 1,652.86 3 Valua
O List Totals 1003 2213 4551 3 Value
[F) Top Customers 1003 5402 1378 3 Value
A Credit 1004 402002 274.35 3 Value
v] B} Customer 1005 1101 14.50 2 Value
1006 1107 16.50 1 Val
A Employee alue
1006 5208 33.90 1 Value
[ Employee Addresses
1006 5402 14.50 1 Value
B Financials 1007 1109 1650 3| Value
V| E Orders 1008 301161 726.61 2 Value
V| B Orders Detail 1008 302201 43137 1| Value
I Product 1008 303201 325.85 1 Valua
1009 1101 14.50 2 Value
E Product Type
1010 101182 2,935 85 3 Value
B Purchases 1010 101201 2,645.87 2|Value
E Supplier 1010 401001 25367 3|Value v
E Xtreme Info 1011 1102 14.50 2 Value
< >
Select Related Tables load |~ Transform Data Cancel

Figure 18 - Selecting Fields to Import in the Microsoft Query Wizard

Click Load To near the bottom of the window. Next, choose the options labeled Only Create
Connection and Add this data to the data model, as shown in Figure 19.
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o X
Navigator
~ Orders Detai &
| Select multiple items Order ID Product 1D Unit Price Quantity Orders 1
Display Options ~ [E 1 2201 41.90 1 value
~
1002 5205 3380 3 Value
4 F18 through F23 Xtreme Database.accdb [14] N
= 1002 102181 1,652 86 3 Value
List Tota
[ List Totals ; » 48.51 3| value
- . | rt Diat, ?
[E] Top Customers mport Late 13.78 3|Value
E Credit Select how you want to view this data in your workbook. 27435 3|Value
Table £, T
v| B Customer i O—_ 1450 2 Value
OEnrotTabIe Report 15.50 1 Value
E Employee - : —
o 1 O 3380 1 Value
Employee Addresses
L 14.50 1 Value
Financials ' - ,
B Existing worksheet 16.50 3| Value
V| B Orders —caci + 726.61 2 Value
¥| B} Orders Detail MNew worksheet 431.57 1 value
B Product [] Add this data to the Data Model 32855 1) Value
1450 2|Value
B Product Type Properties.., Cancel 293085 3|value
B Purchases 1010 101201 2,645.87 2 Value
B Supplier 1010 401001 25367 3|Value
F Xtreme Info 1011 1102 14.50 2 Value
1012 2,935.85 1 Value
1012 25835 85 2 Value
1012 47985 3 Value
v
1013 330 20.81 3 Value
L4 >
Select Related Tables i Transform Data Cance
Load
Load To...

Figure 19 - Excel's Import Data Dialog Box

Among other benefits, an Excel data model effectively allows you to treat multiple data sources
in Excel as a single source. In this example, Excel noticed common columns (fields) of data
between the queried tables and automatically established the relationships between them. You
can see these relationships by clicking Relationships on the Data tab of the Ribbon.

However, a close inspection of the data model indicates that one required field is missing — one
that multiplies the Unit Price by the Quantity. One of the advantages of working with Power
Query is that you can add transformations to your data. Transformations are simply modifications
that make the data more useful. Examples of transformations include adding/deleting/splitting
columns of data, applying filters to your data, pivoting/unpivoting data, and adding user-defined
calculations. In this example, we will add a user-defined calculation that multiplies the Unit Price
by the Quantity.

Right-click on the Orders Detail query in the Queries & Connections task pane and choose Edit
to open the Power Query Editor. In the Power Query Editor, click the Add Column tab of the
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Ribbon, followed by Custom Column. Next, in the Custom Column dialog box, add the formula
shown in Figure 20 and click OK. Doing so will add a new column to the query, and you can use
that new column of data as if it were “native” to the Orders Detail table.

Custom Column
Add a column that is computed from the other columns.

New column name
calcExtension

=
[
oy

Available columns
Qrder ID
Product ID
Unit Price
Quantity
Orders

Product

Custom column formula
= [Quantity]*[Unit Price]

<= Insert

Learn about Power Query formulas

+' Mo syntax errors have been detected. Cancel

Figure 20 - Table with Calculated Field Added

As shown in Figure 21, the newly-created custom column of data is now available in the query’s
Orders Detail table. It is also important to note that Power Query created an Applied Step as part
of the query. Applied Steps are procedures that automatically execute each time the query
refreshes. Therefore, you no longer need to worry about whether your user-defined calculations
are up to date with Applied Steps in place.

[« AR

Transform Add Column View [2]

EL] ELI § [z Conditional Column % (/| Merge Columns [+[-] 2« Trigenametry *
fx s ASC e BE 10
" 1 Index Column ~ 123 Extract 4" Rounding ~
Column From Custom Invoke Custom Format Statistics Standard Scientific Date Time Duration
Examples* Column  Function [z Duplicate Column > Parse > - [ information ~
General From Text From Number Fram Date & Time
> Jx || = Table.AddColumn(#" Orders Detail”, "calcExtension®, each [Quantity]*[Unit Price]) || Query Settings x
& | |1% orderip ~|123 Product ID ~]|'$  unit Price ~]123 Quantity ~ | EH orders o] B Produc -mlﬁf, cakcExtension - I
g 4 PROPERTIES
[+} 1 1 2201 41.50 1 Value Value 419
A | Name
2 1002 5205 3380 3 Value Value 1017 FEs—
3 1002 102181 1,652.86 3 value Value 4958.58 —
4 1003 2213 48.51 3| value Value 14553 fllbesE=
1 1 fall Valt
5 1003 5402 1378 3 Value alue 4134 4 TS
6 1004 402002 27435 3 Value Value 823.05
Source
7 1005 1101 1450 2 Value Value 29 L
Navigation
1006 1107 16.50 1 value Value 165
5  Added Custom
9 1006 5208 33.90 1 Value Value 339
10 1006 5402 1450 1 Value Value 145
1 1007 1109 1650 3 Value Value 485 v
12 1008 301161 726,61 2| Value Value 1453.22
7 COLUMNS, 999+ ROWS  Column prafiling based on top 1830 rows PREVIEW DOWNLOADED AT 1132 AM

Figure 21 - User-defined Field in Microsoft Query
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From the Ribbon’s Data tab, click Relationships, and you can see all the relationships established
between the three tables — Customers, Orders, and Orders Detail. Further, as shown in Figure 22,

you can edit these relationships and add new ones if necessary.

Manage Relationships ? >
Status Table = Related Lookup Table Hew...
Active Orders (Customer D) Customer (Customer 1D} ruto-Detect
Active Orders Detail (Order ID) Orders (COrder 1D) AUto-Uetedt. .
Edit...
Activate
Deactivate
Delete

Close

Figure 22 - Viewing a Related Table Query in Microsoft Query

Finally, click PivotTable from the Insert tab of the Ribbon to summarize the data into dashboard-
style components similar to those shown in Figure 23. Next, choose the option labeled Use this
workbook’s Data Model, followed by OK, and create the necessary PivotTables and PivotCharts

to summarize and present the data appropriately.
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Sheetl | sheetz |[Shesdl @

Top Ten Customers Total Sales Top Ten Products Total Sales
Psycho-Cycle $  103,535.50 101221 $  274,288.04
Crank Components S 81,477.29 101151 S 215,344.05
Hooked on Helmets S 78,245.79 101222 S 204,319.65
The Great Bike Shop S 76,266.44 101202 S 203,584.65
Blazing Saddles S 76,101.34 101201 S 196,088.06
Tienda de Bicicletas El Pardo S 71,957.07 101171 3 181,535.75
The Biker's Path S 70,898.20 101152 S 172,863.19
Tandem Cycle S 70,133.77 101172 S 159,339.91
Sporting Wheels Inc. $  69,857.85 102151 $  152,323.94
Canal City Cycle $  67,916.01 101181 $  139,495.91
Grand Total S  766,389.26 Grand Total $ 1,899,183.15
Bottom Ten Customers Total Sales Bottom Ten Products Total Sales
Outdoors Ltda S 14.50 6403 3 672.75
Lishon Cyclists S 14.50 6402 g 643.95
Hillcrest Cycle S 14.50 6401 S 629.40
Great Qutdoors S 14.50 5302 S 630.72
Nogoya Paths S 14.50 4104 3 787.42
Hanoi Bike Company S 14.50 4102 g 790.46
Budapest Sports S 14.50 4101 S 743.88
Heuristic Beach Pte Ltd S 13.95 3301 S 317.06
Caolin's Bikes S 13.50 1103 S 820.00
Ride Down A Mountain S 12.00 1102 S 777.22
Grand Total S 140.95 Grand Total S 6,812.86

Figure 23 - Dashboard Components from Multi-table ODBC Query

You can rename, modify, or delete Excel data connections in the Workbook Connections dialog
box accessible by clicking Queries & Connections on the Ribbon’s Data tab, as shown in Figure

24.
File Home Print
[ From Text/CSV
From Web
Get [%

Data ~ B2 From Table/Range

Insert

[(D'g. Recent Sources

Page Layout

[E| Existing Connections

Get & Transform Data

Formulas Data Review

[5

Refresh

All~

E Cueries & Connections

=]

Cueries & Connections

Figure 24 - Clicking Connections on the Data Tab to Modify Workbook Connections

Clicking Queries & Connections opens the Queries & Connections pane shown in Figure 25.
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Queries & Connections v X

Queries | Connections

3 Queries

M Customer [
269 rows loaded.

B Orders
2,192 rows loaded.

B Orders Detail

3,684 rows loaded.

Figure 25 - Workbook Connections Dialog Box

In the Queries & Connections pane, right-click on any query or connection and choose Properties
to open the Connection Properties dialog box shown in Figure 26. You can control attributes
relative to formatting, updating, and drill through from the Usage tab of the Connection
Properties dialog box. On the Definition tab of the Connection Properties dialog box, you can
modify the connections’ definition, including the connection file’s name and the commands
executed as part of the connection. Finally, on the Used In tab of the Connection Properties
dialog box, you can see all locations in the current workbook that use data returned from that
query or connection.
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Query Properties 7 x

Query name: Customer

Description:

Usage Definition  Used In

Refresh control
Last Refreshed:
Enable background refresh
|:| Refresh every |60 | minutes
|:| Refresh data when opening the file
Remove data from the external data range before saving the workbook
Refresh this connection on Refresh All
|:| Enable Fast Data Load

OLAP Server Formatting

Retrieve the following formats from the server when using this connection
Number Format Fill Colar
Font Style Text Color

OLAP Drill Through

Maximum number of records to retrieve -
Language
Retrieve data and errors in the Office display language when available

Cancel

Figure 26 - Connection Properties Dialog Box

Why is querying data — instead of exporting or copying-and-pasting — a better
approach to accessing data used in Bl reports and dashboards?

Summarizing Data with Excel-based PivotTables

Most advanced Excel users agree that PivotTables and accompanying PivotCharts are among
Excel’s most powerful functions. Although it is beyond this course's scope to detail advanced
PivotTable and PivotChart functionality, simple PivotTables and PivotCharts can be valuable in
dashboard settings. In addition to being very easy to create, PivotTables and PivotCharts offer
significant benefits when used in Bl initiatives.

e The underlying data supporting the PivotTable or PivotChart can reside almost anywhere:
Excel, Access, SQL Server, or any other ODBC-compliant database.

e Dashboard designers can sort and filter items in a PivotTable to specific criteria.
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e You can format PivotTables and PivotCharts to meet almost any need, including applying
conditional formatting to highlight items using specific criteria.

e PivotTables can summarize data using eleven predefined calculations, including sum,
count, average, and standard deviation. Also, PivotTables can summarize data based on
user-defined calculations.

Fundamentals of PivotTables

To create a PivotTable, first, ensure the underlying data resides in columns with column headers
at each column's top. Though not required, we recommend you delete any blank rows and
replace empty cells in a numeric column with zeroes. Note that sorting the data before creating
the PivotTable is not necessary. The data should resemble that shown in Figure 27.

A B C D E
(B Regiong ProductLingg Model g Date g Sales Unit
2 Northeast Drives 5400-150-25 1/31/2020 32,090
3 Southeast Drives 5400-150-25 1/31/2020 6,786
4 Midwest Drives 5400-150-25 1/31/2020 5,836
5 West Drives 5400-150-25 1/31/2020 5,719
6 Northeast Drives 5400-150-35 1/31/2020 11,917
7 Southeast Drives 5400-150-35 1/31/2020 25,200
8 Midwest Drives 5400-150-35 1/31/2020 21,672
9 West Drives 5400-150-35 1/31/2020 21,239
10 Northeast Drives 5400-250-25 1/31/2020 5,902

Figure 27 - Sample PivotTable Data

Once the data is in proper order, click anywhere inside the data range and choose PivotTable
from the Ribbon’s Insert tab to open the dialog box shown in Figure 28. Accept the defaults and
click OK to create the basic outline of the PivotTable.
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Create PivotTable

Choose the data that you want to analyze
(®) select a table or range
[

Table/Range: |'Basic PivotTable Data'!5A51:5E56193 R

i) Use an external data source

Connection name:
Choose where you want the PivotTable report to be placed
(@) New Worksheet

() Existing Worksheet

Location: Rz

Choose whether you want to analyze multiple tables

|:| Add this data to the Data Model

Figure 28 - Create PivotTable Dialog Box

Upon clicking OK in the Create PivotTable dialog box shown in Figure 28, Excel displays the
PivotTable Field List and an outline of the PivotTable as shown in Figure 29.

A B c D E = . .
1 PivotTable Fields M
2 Choose fields to add to report: =
3 Region
4 Product Line
5 Maodel
Date
6 To build a repor‘t. choose fields Sales Units
7 from the PivotTable Field List MORE TABLES...
8
9
10
11 Drag fields between areas below:
12 FILTERS COLUMMNS
13
14
15
16
17 ROWS Z VALUES
18
19
20
21 -
r Sheetl Basic PivotTa ... () | [« 3 Hetefaominlntae

Figure 29 - Creating a PivotTable
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In the PivotTable Field List, click and drag the items to display in the PivotTable into the
appropriate quadrants in the bottom half of the PivotTable Field List to finish constructing the
basic PivotTable. For example, to build the PivotTable with Dates as columns, Models as rows,
Sales Units summed at the intersection of each unique combination of Date and Model, and
Region and Product as top-level filters, drag each of those fields to the quadrants shown in Figure
30.

PivotTable Fields v
Choose fields to add to report: =
+| Region

+| Product Line
+| Model
| Date

+| Sales Units

MORE TAELES...

Drag fields between areas below:

FILTERS COLUPAMS
Region = Date =
Product Line A

ROWS VALLUES
Model A Sum of Sales Units A

Defer Layout Update

Figure 30 — Arranging Fields in the PivotTable Field List
Grouping Data in a PivotTable

PivotTable’s Grouping features allow you to extend the process of analyzing data in a PivotTable.
Grouping can occur automatically — such as with dates — or you can create custom groups to
facilitate specific needs. In the example shown in Figure 31, automatic grouping organizes the
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date data by months, quarters, and years. In this example, right-clicking on one of the dates
launched the automatic grouping feature.

A B ol B KNS -%IEE F G H | -
4 Sum of Sales Units Columnlabels B8 ! =&~ A~ S8
5 |Row Labels - 1/31/2n2nl 22812020 2131/2020 4/30/2020 5/31/2020 6/30/2020 7/31/2020 8/31/2020
6 |5400-150-25 50: B oy 32144 82915 101918 101918 101918 140537
7 5400-150-35 go( [ fomatcelk.. 33721 310310 382983 382983 382983 530438
8 |5400-250-25 39 [B Refresh 12483 148986 183518 183518 183518 254297
9 |5400-250-35 6t Sort > 18936 25‘17"G 24004 ""7"‘“‘ » 31004 427869
10 |5400-350-25 57¢ e , 36943 22151 0" ‘ 71992 376199
11 |5400-350-35 e e 33732 4488 "% 55254 76637
Subtotal "Date Starting at: | 1/31/2020
12 |7200-150-25 16¢ 18344 6442 = 79584 110487
] Expand/Collapse > Endingat: | 1/1/2023
13 |7200-150-35 41 19285 15841 & 194840 270360
14 |7200-250-25 221 &l group.. 43 8625 oa 106195 147523
15 |7200-250-35 49" 28 Ungroup.. 13072 994 | Minutes 234628 324686
16 |7200-350-25 20t Move > 30028 79 98307 136511
17 |7200-350-35 697 % Remoye "Dete’ )3846 27059 833652 4620861
18 |[ABC-101 43! e 26625 16564 199157 257486
= Field Settings... Number of days: |1 o

18 |ABC-102 38! ivotTable Options 12918 14779 77776 229725
20 |ABC-103 42 9 srowr i 25003 16386 cncel |[197148 254968
21 ABC-104 114l e v 233013 436046 523979 523979 23979 677282 .

Sheet! | Basic Data ® [ 3
|55] [ Display Settings iz:) e 1 + 175%

Figure 31 - Using Automatic Grouping in a PivotTable

Custom grouping allows you to group fields in any order desired. For instance, selecting all the
models that begin with “5400” and then right-clicking and choosing Group from the pop-up menu
allows a user to create a custom grouping of all the “5400 RPM Hard Disks,” as shown in Figure
32 (with formatting applied). Custom grouping is also helpful when analyzing date-oriented data
in fiscal years.
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A B C D E =
1 Region (AlD =
2 |Product Line (Al -
3
L Sales in Unites
5 2020 2021 2022 Grand Total
6 5400 RPM Disks
7  5400-150-25 1,499,865 1,738,636 2,297,624 5,536,125
8  5400-150-35 5,543,137 6,898,488 8,744,828 21,186,453
9  5400-250-25 2,659,708 3,124,000 3,782,848 9,566,556
10 | 5400-250-35 447 459 563,549 738,590 1,749,598
11| 5400-350-25 3,932,926 4,723,928 5734890 14,391,744
12 | 5400-350-35 801,079 899,252 1,181,413 2,881,744
13 5400 RPM Disks Total 14,884,174 17,947,853 22,480,193 55,312,220

Sheetl | Basic Data | ® [ v

Figure 32 - Custom Grouping of Data in a PivotTable

Sorting and Filtering PivotTable Data

In addition to grouping, sorting and filtering are two functions that enhance a PivotTable’s
analytical capabilities. Though available in prior versions of Excel, Excel 2007 significantly
improved sorting and filtering capabilities.

Sorting PivotTable Results

Suppose you construct a basic PivotTable and desire to sort the PivotTable’s data in a specific
order. You can accomplish this easily by clicking the drop-down arrow next to the row field name
and choosing one of the three sort options from the pop-up menu.

1) SortAtoZ
2) SortZtoA
3) More Sort Options...

The first two options are relatively straightforward — they sort the PivotTable in ascending or
descending order based on the values in the row field selected. However, upon choosing More
Sort Options..., Excel presents additional choices — the basis for the sort. For instance, Figure 85
shows you can select whether the PivotTable will sort by the model or projected sales.
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Sort (Model) ?

Sort options
() Manual fyou can drag items to rearrange them)
(") Ascending [A to Z) by:
Model
(®) Descending [Z to &) by:
Model W

Model
2L b oiected Sales in Units

S0

Figure 33 - More Sort Options in a PivotTable

Filtering Results

In addition to sorting, filters are helpful tools for analyzing data in a PivotTable. By applying filters,
you can pare down large volumes of records into smaller subsets that provide meaningful and
actionable information. In addition to checking boxes manually next to the items desired for
display, PivotTables provide three other filtering options.

1. Label filters
2. Value filters
3. Date filters

Label Filters

Suppose you want to see all the items in a PivotTable that started with the characters “7200.”
Rather than sorting the PivotTable, hiding rows, or manually filtering the PivotTable, applying
Label Filters is probably the easiest way of accomplishing that objective. To use a Label Filter,
click the drop-down arrow next to the row field name that contains the data to filter and choose
Label Filters from the pop-up menu. Then, in the Label Filter dialog box, select the “Begins With”
option and enter “7200” as the criteria, as shown in Figure 34. Click OK, and the PivotTable filters
to just those items that begin with “7200.” Note that you may employ wildcard characters when
creating Label Filters.
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Label Filter (Model)
Show items far which the label
begins with W T200

Use 7 to represent any single character
Use * to represent any series of characters

Figure 34 - Creating a Label Filter
Value, Including Top and Bottom “X” Results

Value Filters allow you to filter PivotTable data to only those rows whose values meet specific
criteria such as “greater than,” “less than,” or “between.” Also, Value Filters allow you to filter
PivotTable data to ranking criteria such as “Top 10” or “Bottom 10” results. To apply a Value
Filter, click the drop-down arrow next to the row field name that contains the data to filter and
choose Value Filters. Next, select how your filter should function — e.g., “greater than” or “less
than.” Finally, enter the specific numeric values for the filter criteria. For instance, in the example
shown in Figure 35, a user has established criteria that filter the results to rows with values
greater than or equal to 5,000,000.

Value Filter (Model)

Show items for which

Projected Sales in Units | % | | is greater than v | | 5000000

Figure 35 - Establishing Criteria for Value Filters

Date Filters

Date Filters allow you to specify time-oriented filters relative to the computer’s system clock. For
instance, date filters enable you to select a filter such as “This Quarter,” automatically computed
based on the computer’s current date and time. In addition, date Filters update automatically
whenever the computer’s date changes. To apply a Date Filter to a PivotTable, click the drop-
down arrow next to the date row field that contains the data to filter and choose Date Filter.
Then, select the desired criteria from the pop-up menu. You must enter specific criteria in some
cases, such as when filtering between a starting and ending date.
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Applying Slicer Filters

A filter added to Excel 2010 is that of Slicer. A Slicer is a visual Report Filter, allowing even
inexperienced users to filter a PivotTable quickly and efficiently to meet their specific needs. In
addition, you can add multiple Slicers to the same PivotTable, extending their functionality and
usefulness.

To add a Slicer to a PivotTable, choose Insert Slicer from the PivotTable Tools, Analyze contextual
tab to open the Insert Slicer dialog box shown in Figure 36.

; 2
Insert Slicers E

[+]Region

[+ Product Line
[ |Model

[ ]Date

[ ]sales Units
[ |Category

[ |Quarters

[ ]vears

Figure 36 - Adding Slicers to a PivotTable

Click in the boxes next to each field for which you want to add a Slicer and click OK. Then, drag
the Slicer to its desired location on the PivotTable report. In the example shown in Figure 37, two
Slicers are present — one for the Region and one for the Product Line. Based on the filters applied
by these Slicers, the PivotTable shows only results for the Northeast and West Regions and only
for the Drives and Keyboards Product Lines.
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A

2 Product Line ‘gz ?X Sales in Units

3 2020 2021 2022 Grand Total

4 5400 RPM Disks

5 5400-150-25 638313 720,322 951,913 2,310,548

6 5400-150-35 2,296,537 2,858,063 3,623,007 8,777,607

7 Monitors 5400-250-25 1,101,924 1,294,283 1,567,245 3,963,452

8 5400-250-35 185,383 233,481 306,000 724,864

9 Processors 5400-350-25 1,629,422 1,957,137 2,375,982 5,962,541

10 - - 5400-350-35 331,889 372,563 489,463 1,193,915

11 | Region v ?x 5400 RPM Disks Total 6,183,468 7,435,849 09,313,610 22,932,927

12 7200 RPM Disks

13| * | 7200-150-25 477634 573,991 749793  1,801418

14 | | Midwest 7200-150-35 1,170,750 1,321,082 1,763,520 4,255,352

15 7200-250-25 637,721 789,914 989685  2417,320

16 m 7200-250-35 1,407,181 1,677,903 2,294,918 5,380,002

17 v 7200-350-25 590,583 680,394 1,003,701 2,284,678

18 7200-350-35 2,003,619 2549724 3312454 7,865,797

19 7200 RPM Disks Total 6,287,488 7,603,008 10,114,071 24,004,567

Sheetl | Basic Data ‘ ® < 3

Figure 37 - Slicers Added to a PivotTable Report

You can customize a Slicer's appearance by clicking on the Slicer and selecting the Ribbon’s Slicer
Tools, Options contextual tab. Color, size, and alignment options are accessible from that
contextual tab. Additionally, by choosing PivotTable Connections on the Slicer Tools, Options
contextual tab, you can link one slicer to multiple PivotTables. This feature is critical in dashboard
environments where you will likely have numerous PivotTables and slics. You can speed up the
filtering process by creating and applying Slicer filters and connecting them to multiple objects.
Also, you can ensure that all reports filter to the same set of criteria.

Adding Timeline Filters to PivotTables

Like Slicers, Timelines allow you to filter PivotTable data based on dates. Assuming your
PivotTable has at least one date field available, you can quickly add a Timeline by following these
five steps.

1. Click in the PivotTable.

2. Click Insert Timeline from the PivotTable Tools, Analyze contextual tab.

3. Inthe resulting Insert Timeline dialog box, check the box next to each date field for which
you want to add a Timeline.

4. Click OK to close the Insert Timeline dialog box.

5. Drag-and-drop to reposition and resize the Timeline.

The results of your efforts might resemble those shown in Figure 38.
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Date )4

Q3 2020- Q2 2022 QUARTERS
2020 2021 2022 2023
Q2 Q3 Q4 Q1 Q2 Q3 Q4 Q1 Q2 Q3 Q4 Qi1 Q2 Q3 Q4

4 4
1 ProductlLine Y= Y7
2 | Sales in Units
3 2020 2021 Grand Total
4 5400 RPM Disks
5 5400-150-25 438771 720,322 259,004 1,418,097
6  Monitors 5400-150-35 1,655,805 2,858,063 983,471 5,497,339
ag 5400-250-25 793858 1,294,283 425488 2,513,629
8 5400-250-35 133,362 233,481 83,239 450,082
9 5400-350-25 1,172,839 1,957,137 647,595 3,777,571
10— - 5400-350-35 239,354 372,563 133,746 745,663
11 | Region 7= | 5400 RPMDisks Total 4,433,080 7,435,849 2,532,543 14,402,381
12 | 7200 RPM Disks
13 | Southeast ~ | 7200-150-25 344681 573,991 204673 1,123,345
14 Midwest 7200-150-35 843965 1,321,082 481,788 2,646,835
15 | 7200-250-25 450688 789,914 269,898 1,519,500
16 | 7200-250-35 1,014,234 1,677,903 625836 3,317,973
17 | v | 7200-350-25 425979 690,394 274,095 1,390,468
18 7200-350-35 1,445,256 2,549,724 906,445 4,901,425
19 | 7200 RPM Disks Total 4,533,803 7,603,008 2,762,735 14,899,546 _

Sheet! | Basic Data | @ 1

Figure 38 - PivotTable with Slicers and Timeline

Regarding the potential advantages of using PivotTables as a primary
“dashboarding” tool, which might be the most important for the situations you
will face when constructing Bl dashboards and why?

Presenting Visualizations in Excel-based Bl Reports and Dashboards

Charting Fundamentals

Any discussion of Excel-based Bl reports and dashboards necessitates discussing Excel's
visualization and charting features. In newer versions of Excel, you can create and customize
charts with fewer clicks and dialog boxes, making it much easier and faster to produce
professional-quality visualizations to incorporate into Excel-based Bl reports and dashboards.
This section provides a summary overview of charting functions and tools in Excel.
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Excel includes a wide range of chart types in numerous broad categories. However, the number
of charting options available to visually present data is virtually unlimited when combining the
different variations of these chart types with the various chart styles, chart layouts, and user-
defined charts.

Column charts, the most common of all chart types, display data points in vertical columns.
Column charts compare discrete values and do not imply the passage of time. A bar chart is very
similar to a column chart, except that a bar chart has a horizontal orientation, while a column
chart has a vertical orientation. Bar charts are helpful when comparing many values and when
category labels are lengthy.

Use line charts to plot continuous data over time. Line charts are handy for identifying trends in
data. However, a line chart assumes that all the data points plotted are spaced evenly in time.
Therefore, avoid using line charts because they might provide misleading information if they are
not. Alternatively, you can use an XY chart to space the data points according to their relative
time position. An area chart is fundamentally a line chart with the area below the line filled. Like
line charts, area charts help display values over time.

XY charts, or scatter plots, show the relationships between variables plotted on the X- and Y-axes.
The values on the X-axis are independent of those plotted on the Y-axis. In other words, the
values plotted on the X-axis drive or impact the values plotted on the Y-axis. Importantly, there
is no category axis in an XY chart. Both axes display values. Bubble charts are similar to XY charts
but with an additional data series represented by the bubbles’ size. Again, all data series are
values — there are no category axes.

Pie charts display the relative makeup of data. They help identify proportional values or
contributions to a total. For pie charts to be helpful, use no more than five or six data points.
When you have more data points, consider using a bar chart, pie of pie chart, or bar of pie chart
instead. A doughnut chart is a form of a pie chart, except it can display more than one data series.
However, because each successive data series resides in concentric rings, it can be relatively easy
to misinterpret the chart’s meaning. Given this limitation, doughnut charts are usually best
utilized with only one data series. If you need to chart multiple data series, consider using a
stacked column chart instead.

Radar charts have separate axes for each category of data. These axes extend outward from the
chart’s center. Radar charts help identify relationships among data series and make comparisons
of data values. With a surface chart, colors distinguish values, not series. Surface charts can
display two or more data series on a surface and are often used to find optimum combinations
between two datasets.

Stock charts help display securities’ information, such as high, low, or closing stock prices. Also,
stock charts may display opening values and volume. You can also use stock charts to graph
scientific data. For example, stock charts may help present rainfall or temperature data.
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Choosing a Chart Type

With all the choices available, sometimes the most challenging part of creating a chart is choosing
which type is best for a given situation. However, a few guidelines may be helpful.

e When comparing items to other items, column charts and bar charts are typically the best
choices.

e [lineand area charts are usually superior to other options when comparing data over time.

e Pije and doughnut charts are helpful when making relative comparisons of multiple data
points.

e Causal relationships between two variables are often best depicted with XY charts. If you
need to plot three data values, use a bubble chart instead of an XY chart.

With a fundamental understanding of chart options, let us focus on creating charts, specifically
PivotCharts.

PivotCharts

When is a PivotTable not a PivotTable? The answer is “When it is a PivotChart.” A PivotChart is a
graphical representation of a PivotTable with all the analytical power of the PivotTable.
PivotCharts link inextricably to PivotTables so that changing the data or organization of one
changes the other automatically. Because PivotCharts are just extensions of PivotTables, they are
ideal tools for accountants and other business professionals to summarize large quantities of
data and present those summaries in an easy-to-understand graphical format on an Excel-based
Bl report or dashboard.

You can create PivotCharts in numerous ways; however, since we already have a PivotTable
created, we will make our first PivotChart from that PivotTable. To do so, start by clicking on the
PivotTable. Then, select PivotChart from the PivotTable Tools, Analyze contextual tab of the
Ribbon. Next, choose the chart type — columns, line, bar, or another type — and click OK to create
a PivotChart similar to the one shown in Figure 39.
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Figure 39 - Initial PivotChart

Having created the initial PivotChart, minor cleanup is necessary to transform the PivotChart into
the one pictured in Figure 40.

Top Ten Sales By Product
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Sales in thousands

Figure 40 - Completed PivotChart Example
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In our second example of working with PivotCharts, John Ward needs to convert the data from
his client’s Excel-based cash disbursements journal into a dashboard format so the client can
better understand the information presented. John has already built a PivotTable to summarize
the data. Figure 41 illustrates the PivotTable.

Beverages
Food

Insurance
Payroll Expense
Rent

Supplies
Utility Expense
Grand Total

Summary of Cash Disbursements

Qtrl Qtr2
14,620.76  14,630.86
72,545.64  70,502.27

1,281.99 1,281.99
75,715.47  83,907.75
7,200.00  7,200.00
4,778.96  6,032.00
5,130.76  7,217.52
181,273.58 190,772.39

Qtr3 Qtra
16,476.61  14,706.65
69,699.27  75,644.18

1,521.07  1,640.61
90,288.01  97,520.26
7,200.00  7,200.00
5,235.41  5,689.92
7,949.39  5,207.34
198,370.26  207,608.96

Grand Total

60,434.88
288,391.36
5,725.66
347,431.49
28,800.00
21,736.29
25,505.51
778,025.19

Figure 41 - Copy of PivotTable Used to Summarize Excel-based Cash Disbursements Journal

To create a PivotChart from the PivotTable, John follows the process below.

1.

John positions the cursor in the PivotTable and selects PivotChart from the PivotTable

Tools, Analyze contextual tab to open the Insert Chart dialog box, as shown in Figure 42.
Next, John chooses a Stacked Column chart with 3-D effects in the dialog box.

File

B

PivotTable

Home  Print  Insert  Page Layout

Active Field:
Sum of Amount

[ Field Settings

Formulas

Data View Bl Tools

2 [B

Review Inquire

[E Insert Slicer @
[55 Insert Timeline

Refresh Change Data | Actions

Source ¥

PivotTable Analyze  Design

1 Share

[ Fields, Items, & Sets~

Active Field

E7 . I

1
2
3 |Sum of Amount Column Labels |~
4 |Rowlabels |- |atr1
5 |Beverages

6 |Food

qtr2 atr3
14630.86 16476
70502.27  69699.
128199 1521
83907.75 90288
7200 72
4778.96 6032 5235.
5130.76  7217.52 7949
181273.58 19077239 198370.

14620.76
72545.64
1281.99
75715.47
7200

7 |nsurance
8 |Payroll Expense
9 |Rent

10 |Supplies

11 | utility Expense
12 | Grand Total

Sheet! | PivotChart Data @®

Insert Chart
{Kii Charts
Recent

Templates

Column
Clustered Column

Line
Pie

Bar

Area

XY (Scatter)
Map
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Surface
Radar
Treemap
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Waterfall
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Combo

/// r X
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[ Display Settings
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M
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B +/- Buttons
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1 Comments

@]

Show ~

Figure 42 - Creating a PivotChart from a PivotTable

Copyright © 2026. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page 43



2. When John clicks OK in the Insert Chart dialog box, Excel creates the chart and displays
the first draft on the same worksheet as the PivotTable. Figure 43 shows that draft.

Sum of Amount
350000
300000
250000
Date =
200000
150000 : : ot
100000 | Qtr3
50000 j .
e - o o o Qw2
B Qtrl
© 2 e X ) [
@q?’ Qoob @‘“G & & N Q@"‘\L’
& oY <<,+Q SR &
of & N ° \
© N
= QD
Account -

Figure 43 - First Draft of PivotChart

3. John is not satisfied with the draft. Principally, he wants to swap the rows and columns’
positions — that is, he wants to summarize the data by quarter rather than by account on
the horizontal axis. Fortunately, this customization is easy to make, and John
accomplishes it by clicking on the Switch Row/Column icon on the PivotChart Tools,
Design contextual tab. Additionally, John adds some additional formats so that the final
chart resembles the one shown in Figure 44,
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Summary of Cash Disbursements

250,000.00

Account v
m Utility Expense
200,000.00
Supplies
150,000.00 B Rent
M Payroll Expense
100,000.00
Insurance
50,000.00 B Food
M Beverages

Qtrl Qtr2 Qtr3 Qtrd

Quarters ¥ Date ~

Figure 44 - Completed PivotChart Summarizing Cash Disbursements Journal

Now, John has an easy-to-read supplement to the traditional financial statement he prepared for
this client. In building this PivotChart, John noticed several intriguing features of PivotCharts.

e A PivotChart is inextricably linked to its related PivotTable. If the PivotTable changes, the
PivotChart also changes; likewise, if the PivotChart changes, the PivotTable does too. This
feature is advantageous because it ensures the two objects stay in sync.

e PivotCharts contain on-screen filter buttons. For instance, referring to the PivotChart
shown in Figure 44, John could filter the Accounts that the PivotChart displays by clicking
the drop-down arrow next to Account to open the filter pane, as shown in Figure 45.
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Summary of Cash Disbursements

250,000.00 Account D
m Utility Expense
200,000.00
Supplies
150,000.00 4| sertAtez | Rent
Al sertZtoA | Payroll Expense
100,000.00 More Sort Options...
Insurance
50,000.00 Label Filters » 1Food
Value Filters 4 | Beverages
) Search yel
Qirl Qtr2 | — B ekt A1)

[ Beverages
[ Food

¥ Insurance
¥ Payroll Expense
Rent

Quarters ¥ Date ~

Supplies
- [#] Utility Expense

Figure 45 - Filtering a PivotChart in Excel

Applying a filter to a PivotChart will change the related PivotTable as described above.
Additionally, John can disable the control if he does not desire on-screen filtering
capability.

e From aformatting perspective, a PivotChart is just like any other chart. In other words, all
traditional formatting options are available. Thus, John can choose to format his chart
using the same tools and options he would use if this were a “traditional” Excel chart.

From the financial reporting perspective, using Excel-based Bl reports and dashboards,
PivotCharts are one of Excel’s least known and least used tools; however, they offer tremendous
power and flexibility to those who learn how to work with them.

Conditional Formatting

Though dashboards generally incorporate graphical data, they present tabular data as well. When
a dashboard shows tabular data, Excel’s Conditional Formatting tools can be excellent options
for highlighting significant values, variances, trends, and other data. Though conditional
formatting is not a new feature to Excel, more recent versions greatly enhance this feature. These
enhancements readily lend themselves to use in Excel-based Bl reports or dashboards.
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The simplest form of conditional formatting is that based on values. For instance, conditional
formatting based on values is present in the Variance $ column shown in Figure 46. Any cell
containing an unfavorable variance greater than $15,000 adds shading automatically, and the
text color changes to red.

A B C D
: K2 Electrical Supplies, Inc.
2 Statement of Operating Expenses
3 For the Year Ended December 31, 2021
4
5 Budget Actual Variance $
6 |Advertising $ 16,000 $ 17,500 $ (1,500)
7 |Amortization 2,500 2,500 -
8 |Depreciation 47,000 52,500 (5,500)
9 |Employee Benefits 350,000 356,200 (6,200)
10 |Insurance 417,000 409,000 8,000
11 |Meals and Entertainment 49,000 62,000 (13,000)
12 |Office Supplies and Expenses 65,000 81,600 (16,600)
13 |Payroll Taxes 231,000 229,000 2,000
14 |Property Taxes 12,500 13,500 (1,000)
15 |Rent 360,000 360,000 -
16 |Travel 96,500 110,000 (13,500)
17 |Utilities 187,000 226,000 (39,000)
18 |Wages and Salaries 2,100,000 2,250,000 (150,000)

Figure 46 - Conditional Formatting Based on Values

To apply this conditional format, select the range of cells from D5 through D18. Then, choose
Conditional Formatting from the Home tab of the Ribbon and select Highlight Cells Rules
followed by Less Than to open the dialog box shown in Figure 47. In that dialog box, specify the
criteria for the desired formats. Finally, click OK to apply the conditional format to all selected
cells.
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Less Than
Format cells that are LESS THAN:

-15000 Fz| with |Light Red Fill with Dark Red Text |w

oK Cancel

Figure 47 - Defining a Conditional Format Rule
Conditional Formatting Based on Formulas

In addition to applying conditional formatting based on discrete value inputs, conditional
formatting can also be applied based on formulas. For instance, formula-based conditional
formatting could identify unfavorable variances exceeding 15% of the budget. Such a formula
might resemble that shown in Figure 48.

Edit Formatting Rule

Select a Rule Type:

= Format all cells based on their values

= Format only cells that contain

= Format only top or bottom ranked values

= Format only values that are above or below average
= Format only unique or duplicate values

= llse a formula to determine which cells to format

Edit the Rule Description:

Format values where this formula is true:

L]
i 11

=5D6/566<-0.15

Preview: AaBbCcYyZz Eormat...

oK Cancel

Figure 48 - Conditional Format Applied with a Formula

The formula and format specified in Figure 48 will format any unfavorable variance exceeding
15% of the budgeted amount with a red background and white text, as shown in Figure 49.
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Because you can apply multiple conditional formatting rules to the same cells when designing
your dashboards, it is possible to “layer” these rules on top of each other. For example, in
addition to unfavorable variances exceeding 15% in red, you might want to showcase favorable
variances of more than 5% in blue. To do so, add a second conditional format rule, as shown in

Figure 50.
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A B C D

K2 Electrical Supplies, Inc.

Statement of Operating Expenses
For the Year Ended December 31, 2021

Budget Actual Variance $
Advertising $ 16,000 $ 17,500 $ (1,500)
Amortization 2,500 2,500 -
Depreciation 47,000 52,500 (5,500)
Employee Benefits 350,000 356,200 (6,200)
Insurance 417,000 409,000 8,000

Meals and Entertainment
Office Supplies and Expenses

Payroll Taxes
Property Taxes
Rent
Travel
Utilities

Wages and Salaries

Total Operating Expenses

Figure 49 - Results of a Conditional Format Applied via Formula

231,000
12,500
360,000
96,500
187,000
2,100,000

Page 49

62,000
81,600
229,000
13,500
360,000
110,000
pyI
2,250,000

$ 3,933,500 $ 4,169,800 $

(13,500)
(39,000)

2,000
(1,000)

(150,000)

(236,300)



Edit Formatting Rule

Select a Rule Type:

= Format all cells based on their values

= Format only cells that contain

= Format only top or bottom ranked values

= Format only values that are above or below average
= Format only unique or duplicate values

= Llse a formula to determine which cells to format

Edit the Rule Description:

Format values where this formula is true:

L |
il

=5D6/585=0.05

Preview: A3 Bl:r:::c"r"'!l.rz:'-_ Format...

oK Cancel

Figure 50 - Adding a Second Conditional Format

With the second conditional format in place, your dashboard component might resemble that
shown in Figure 51.
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A B C D
: K2 Electrical Supplies, Inc.
2 Statement of Operating Expenses
3 For the Year Ended December 31, 2021
4
5 Budget Actual Variance $
6 |Advertising $ 16,000 $ 17,500 $ (1,500)
7 |Amortization 2,500 2,500 -
8 |Depreciation 47,000 52,500 (5,500)
9 |Employee Benefits 350,000 356,200 (6,200)
IVl Insurance 399,000
il Meals and Entertainment 62,000
(P Office Supplies and Expenses 81,600
13 |Payroll Taxes 231,000 229,000
14 |Property Taxes 12,500 13,500
15 |Rent 360,000 360,000
16 |Travel 96,500 110,000
V@ Utilities 187,000 226,000
18 |Wages and Salaries 2,100,000 2,250,000 (150,000)
19 Total Operating Expenses $ 3,933500 S 4,159,800 S (226,300)

Figure 51 - Multiple Conditional Formats Applied to the Same Cells

Conditional Formatting Options in Excel

Newer versions of Excel provide significant functionality in conditional formatting, greatly
expanding the usefulness of conditional formatting as a tool for enhancing Excel-based Bl reports
and dashboards. Two of the more significant enhancements are:

1. Removing the previous limitation of only three conditional formats applied to a given cell
so that now you are limited only by the amount of available memory on the computer
and

2. As shown in Figure 52, adding the Conditional Formatting Rules Manager provides a
convenient location for managing all conditional format rules in a workbook.
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Conditional Formatting Rules Manager

Show formatting rules for:  ||current Selection v
5] New Rule... [ Edit Rule... < Delete Rule -
Rule (applied in order shown)  Format Applies to Stop If True

L]
1l

Formula: =SD6/$B5>0.05 AaBbCcYyZz =5A56:50518 = N
Formula: =5D6/566+<-0.15 AaBch:Ysz =5A56:50518 7 D

n
il

oK Close

Figure 52 - Conditional Formatting Rules Manager

Beyond the enhancements described above, Excel also offers many conditional format options.
One such option is that of in-cell data bars. In the example provided in Figure 53, in-cell data bars
call the reader’s attention to top-selling items without the need to sort them out of their
alphabetical sort order. Like all conditional formats, as the underlying values change, the
conditional formats will change also.
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AB-100
AB-200
AB-300
BB-500
BB-800
BB-900
CA-2000
CA-3000
TQ-850
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UA-400
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UCc-800
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Sales in Units

19 Total Operating Expenses

1 K2 Electrical Supplies, Inc.

Product Sales Report
For the Year Ended December 31, 2021

16,000 S
12,500 [
47,000 |8
38,000 [§
14,500 [$
49,000 |8
6,500 |$
39,500 [§
12,500 [
36,000 [§
26,500 S
18,700 [
21,000 [$

Sales in Dollars

C

528,000
187,500
799,000
760,000
391,500
686,000
162,500
829,500
300,000
828,000
715,500
486,200
252,000

337,700 $ 6,925,700

Figure 53 - Using In-cell Data Bars as Conditional Formats

Applying icon sets as conditional formats is another relatively new feature. Icon sets are similar
to in-cell data bars and call attention to values requiring management action. For example, the
icon sets used in Figure 54 segregate sales into three categories — high selling, average selling,

and low selling — and call attention to items in each category.
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A B C

. K2 Electrical Supplies, Inc.
2 Product Sales Report

3 For the Year Ended December 31, 2021

4

-3l Part Number Sales in Units Sales in Dollars
& |AB-100 (%] 16,000 S 528,000
7 |AB-200 (%] 12,500 S 187,500
8 |AB-300 (] 47,000 S 799,000
9 BB-500 (/] 38,000 S 760,000
10 |BB-800 (%] 14,500 $ 391,500
11 [BB-900 O 49,000 S 686,000
12 |CA-2000 [x] 6,500 5 162,500
13 |CA-3000 (/] 39,500 S 829,500
14 (TQ-850 (%] 12,500 S 300,000
15 [TZ-950 O 36,000 S 828,000
16 |UA-400 D 26,500 5 715,500
17 |UB-500 (%] 18,700 S 486,200
18 |UC-800 ) 21,000 S 252,000
I} Total Operating Expenses 337,700 S5 6,925,700

Figure 54 - Using Icon Sets as Conditional Formats
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Extending Excel with Bl Tools

As an increasing number of executives, managers, consultants, and trusted advisors recognize
the importance of transforming data into actionable business intelligence, the challenge they
must address is “how.” More specifically, they must determine how to provide the tools required
to enable themselves and others to create business intelligence reports and dashboards. Further,
they must also focus on making their dashboards visible, goal-oriented, graphical, and
interactive, providing real-time information on business-critical metrics. One option is deploying
Excel-based tools that allow individual subscribers to leverage their knowledge to create self-
service business intelligence. In this chapter, you will learn about these tools. More specifically,
you will identify how to acquire them, how they interact to facilitate do-it-yourself business
intelligence, and how to build Bl dashboards using these tools.

Learning Objectives
Upon completing this chapter, you should be able to:

e List the Bl tools available in Excel and describe the purpose of each;
e Discuss the relationships between the various Bl tools in Excel;
e Extract data from multiple data sources using Power Query;

e Define Data Models and describe their importance to Power Bl-based reporting objects;
and

e Use Power Pivot to summarize large volumes of data.

Before beginning the discussions in this chapter, it is essential to know that many of the features
available in Power BI, which we will discuss in Chapters 4 and 5, are direct descendants of the
Excel-based Bl tools discussed in this chapter. Therefore, please view the conversations in this
chapter as prerequisites for the discussions in future chapters.

Which Bl Tools are Available in Excel?

You can extend Excel’s capabilities for Bl purposes with several tools Microsoft made available
beginning with Excel 2010. These include Power Query, Power Pivot, 3D Maps (known as Power
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Maps before Excel 2016), and Power View.> These tools allow you to analyze data in real-time
and explore data, design interactive reports, and share this information in dashboards.

Unfortunately, the relationship between these tools can be challenging to understand, and not
all of these tools are available or supported in all versions of Excel. For example, suppose you
have your Excel license provisioned through Microsoft 365/Office 365 ProPlus, Office
Professional Plus 2013 and newer, or a stand-alone edition of Excel 2013 and newer. In that case,
you have access to each of the four tools mentioned previously to create compelling and
interactive dashboards to support your Bl initiatives.

Viewed graphically, the relationship between some of the components of the tools listed above
appears as shown in Figure 55. From the graphic, the functionality and the relationship of these
tools emerge.

e You can use Power Query to link data from external data sources into an Excel data
model.

e To manage the data model, you work with Power Pivot. With Power Pivot, you can
establish and maintain relationships between multiple tables in a data model. You can
also create user-defined calculations and add Key Performance Indicators (KPIs) to Bl
dashboards.

e To present the results of your Bl efforts, you can use 3D Maps to depict the data in the
data model graphically. In addition, both tools facilitate end-user interactivity, allowing
end-users to initiate such transactions as filtering data and drilling into the detailed
transactions.

5 Microsoft’s retirement of a key technology that facilitated Power View — Silverlight — means that from a practical
perspective, Power View is no longer a viable option for business intelligence efforts in an Excel environment.
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Figure 55 — Relationship of Power Bl Tools and Related Components

Do | Need Excel’s Bl Tools?

In some cases, you may be able to create your Bl-reporting objects without using any of these
tools. For instance, consider the following scenarios.

e [|f you merely need to summarize a large volume of data residing in Excel, you can do so
quickly and easily by building a simple Excel PivotTable.

e If the data you need to summarize resides in two or more Excel tables, you can build a
data model from your tables, assuming you run Excel 2013 or newer. Then, you can easily
create a PivotTable from that data model.

e [f the data you need to summarize in a PivotTable resides in multiple databases, you can
guery it into your data model using Power Pivot or Power Query. Once you build the data
model, you can create your PivotTable.

e In all versions of Excel, to create relatively simple, interactive visualizations of data
summarized in a PivotTable, you can utilize PivotCharts. As discussed in Chapter 2,
PivotCharts are graphical extensions or representations of PivotTables.

With a background in Excel’s Bl tools and related components, we can now focus on using each
to generate Bl reports and dashboards and make Bl available and visible throughout the
organization.
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What are some potential strengths of using a “pure” Excel approach to your
business intelligence efforts? Conversely, what are some of the potential
drawbacks to this approach?

Extracting Data Using Power Query

Power Query provides a tool for accessing, linking, and transforming data. Of course, once you
link your data into Excel, you can manipulate it virtually any way you need to achieve your desired
results. When importing data using Power Query, you can use many different data sources,
including those listed below.

e Websites
e Excel, CSV, XML, Text, and metadata about files in a folder

e SQL Server, Access, SQL Analysis Services, Oracle, IBM DB2, MySQL, PostgreSQL, Sybase,
and Teradata databases

e Microsoft Azure SQL databases, Microsoft Azure Marketplace, Microsoft Azure HDInsight,
Microsoft Azure BLOG Storage, and Microsoft Azure Table Storage

e Other sources, including Facebook, SharePoint Lists, Active Directory, Microsoft
Exchange, ODBC, and custom-written queries

Note that you are not limited to keeping the results of your data queries executed with Power
Query in isolation. Instead, you can relate the data from multiple queries inside a data model and
use the data model as the foundation of your business intelligence dashboards and reports. For
example, you may use Power Query to link data from one or more websites into a data model.
Likewise, you could simultaneously use Power Query to link your accounting software’s data into
the same data model.

Consider the following example to illustrate how you can use Power Query to locate and import
data quickly that you might want to use as part of a Bl report or dashboard. For example, suppose
you need access to population data by state or province to determine how effectively your retail
organization reaches customers in specific geographic regions. Then, you could use Power Query,
as outlined below, to quickly identify and import that information.

1. Click the From Web in the Get & Transform tab on the Data tab of the Ribbon.
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2. In the From Web dialog box, enter the following URL as the data source:
https://en.wikipedia.org/wiki/List_of U.S._states_and_territories_by population.®

3. In the Navigator, select the Population of states, territories, divisions, and regions
source, as shown in Figure 56. Then, click Load to return the data to the Excel workbook.

Figure 57 provides an abbreviated sample of the data that the query returns.

An important consideration when working with Power Query is the tool’s capability to assist with
data transformations. For example, you can edit your queries by reformatting data, adding or
deleting columns, or inserting user-defined calculations. Power Query “remembers” each of
these transformations as an Applied Step. Once you create an Applied Step, each time you
refresh or reuse the query, Power Query automatically executes the Applied Step, freeing you
from repeatedly transforming your data using manual procedures.

¢ As alternative, enter https.//en.wikipedia.org/wiki/List_of Canadian_provinces_and_territories_by_population to locate
population data for Canada.
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Figure 57 - Sample of Data Returned from Power Query
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Data Models — The Core of Power Bl and Excel-based Bl Projects

Added natively to all versions of Excel beginning with the 2013 release, data models allow you to
relate multiple tables together inside Excel. In this fashion, data models resemble simple
relational databases inside Excel. Furthermore, once you construct an Excel data model, you can
create Power View and 3D Maps visualizations and PivotTables from the data model. As a result,
data models are at the core of most Excel-based Bl projects.

You can create data models using multiple Excel techniques, including the following.

e When importing data into Excel using Power Query, choose multiple tables, and Excel will
automatically import them into the workbook’s data model.

e Suppose you are building a PivotTable from a table. Excel will add all tables in the
workbook to the data model if you indicate you want to add the selected table to the data
model.

e Excel creates the data model from the queried data when using Power Pivot to link the
data into the workbook.

Note that each Excel workbook can contain only one data model. However, you can use that
model as source data for multiple reporting objects in the same workbook.

Working with Power Pivot

Power Pivot provides you with self-service business intelligence by extending the functionality
of Excel PivotTables. Principally, Power Pivot serves as the primary tool for managing data models
in Excel. With Power Pivot, you can continue to work within the familiar Excel framework and
utilize many existing Excel features. However, you can do so with large datasets without any
noticeable performance degradation. Additionally, you can relate multiple data sources of almost
any type inside Power Pivot and produce PivotTables from the resulting related data model.
Power Pivot also allows you to create formulas in your data models using Data Analysis
Expressions (DAX.)

Limitations exist with PivotTables based on data models, and you should understand them before
embarking on such a project. Some of the primary limitations include those listed below.

e [f you need to manage the data model from which you create a PivotTable, you cannot
use the Grouping option in the PivotTable to group multiple items of the same field. You
can group multiple items, but you will utilize a different technique.

e By default, although you can drill down on a PivotTable created from a data model, you
will only see the first 1,000 rows of data.
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e You cannot insert calculated fields or items inside a PivotTable built from a data model.

Notwithstanding the above, the advantages of creating PivotTables from Power Pivot-managed
data models are so significant that many long-time PivotTable users are migrating their
PivotTables to this format.

Creating a Basic PivotTable with Power Pivot

To build a PivotTable in the Power Pivot environment, click Manage on the Power Pivot tab of
the Ribbon in a blank workbook to open the Power Pivot window. In the Power Pivot window,
import the data from which you will build the PivotTable by clicking From Other Sources to open
the Table Import Wizard dialog box shown in Figure 58. Power Pivot can import data from many
familiar sources, including SQL Server, Access, Analysis Services, the Windows Azure
Marketplace, Oracle, Sybase, Excel, and text. Because the data resides in Excel, choose Excel File
from the Table Import Wizard dialog box.

Table Import Wizard 7 >

Connect to a Data Source
You can either create a connection to 2 data source, or you can use one that slready
exists.

Report
Create a connection to a Micresoft Reporting Services Report. Import data from the
feed.

From Microsoft Azure Marketplace
ERT Get external from Microsoft Azure Marketplace.

Dzﬁ Suggest Related Data
:/O Get suggestions of external data.

=t OtherFeeds
|_1.|‘ Create a connection to 2 data feed. Import data from the feed.

= Excel File
[“T Import data from an Excel file.

Text File
|:| Import data from a text file.

Back Next > Finish Cancel

Figure 58 — Table Import Wizard Dialog Box in Power Pivot

As shown in Figure 59, indicate the file you wish to import using the Table Import Wizard, click
Next, and specify the sheet for importing; Power Pivot then imports the data. Remember that if
the data resides in a database such as Access or SQL Server, there is no practical limitation on the
volume of data you can import into Power Pivot. In other words, Power Pivot does not restrict
you to the limit of 1,048,576 rows that Excel otherwise imposes.
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Figure 59 — Importing Data into Power Pivot

With the data imported, click PivotTable from the Power Pivot Ribbon’s Home tab. Then select
the new PivotTable’s location, and click OK to open the familiar Excel PivotTable window. From
there, you can create your PivotTable. Figure 60 presents an example of a completed report.
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Figure 60 — Basic PivotTable Created in Power Pivot

As previously mentioned, Power Pivot constructs a data model from the source data; you then
build the PivotTable using the data model as its source data. Because of this, your PivotTables
can contain almost unlimited records. However, you cannot group data in a PivotTable based on
a data model, at least not using traditional means such as the automatic date grouping option
available in traditional PivotTables.

To group the data shown in the PivotTable in Figure 60, we can take one of two approaches:

1. Add month, quarter, and year fields to the source data before importing the source data
into Power Pivot or

2. After importing the data into Power Pivot, build Data Analysis Expressions to add the
source data's month, quarter, and year fields.

Choosing the first option above and returning to the source data, we could add the following
formulas in cells K2, L2, and M2 to generate fields for months, quarters, and years.

e Incell K2: =MONTH(J2)
e In cell L2: =IF(MONTH(J2)<4,1,IF(MONTH(J2)<7,2,IF(MONTH(J2)<10,3,4)))
e Incell M2: =YEAR(J2)

With these formulas in place, we could relaunch the steps for constructing a PivotTable using
Power Pivot and end up with the PivotTable pictured in Figure 61.
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Figure 61 — Completed Power Pivot Generated from Power Pivot with “Pseudo” Groupings

Despite overcoming the grouping limitations imposed on PivotTables generated through Power
Pivot, other differences exist between the PivotTable shown in Figure 61 and traditional
PivotTables. For example, in the PivotTable in Figure 61, we cannot add Calculated Fields or
Calculated Items. Further, if we drill down on any summarization in the PivotTable, Excel only
shows the first 1,000 rows of detailed data by default.

On the positive side, we can convert the Power Pivot-based PivotTable into a series of formulas,
allowing us to reposition and manipulate the data in ways we cannot do if we are working with a
traditional PivotTable. Select OLAP Tools from the PivotTable Tools Analyze tab and click
Convert to Formulas to do this. Upon doing so, Excel converts all the cells of the PivotTable to a
series of formulas. These formulas use Excel’s CUBEVALUE function to summarize the data based
on the formula’s criteria. For example, cell E140 in the PivotTable pictured in Figure 61 converts
to the following.

=CUBEVALUE("ThisWorkbookDataModel",$B$3,$B140,E$4)

Once you convert the PivotTable to formulas, you can insert columns and rows and reposition
the summarizing cells with virtually no restrictions.

Using Power Pivot to Create and Manage Data Models Feeding into Your Pivot Tables

A data model is a collection of related data that is the source of a report or analysis, including
PivotTables or Power View visualizations, as described previously. One of the disadvantages of
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traditional PivotTables is that they can only use one data source. For example, while the
PivotTables in the preceding discussion might be helpful, they lack clarity because they do not
identify products by product name. These PivotTables would be more useful if we translated
some of the “coded” data into terminology readers may understand more easily. However, given
our source data's arrangement, we cannot do this easily with traditional PivotTables because of
the one data source limitation. With Power Pivot, that is not the case because you can build
PivotTables from data models that simultaneously draw data from multiple data sources.

To use multiple data sources as the foundation of a PivotTable, begin in the Power Pivot window
by selecting Get External Data and selecting a single data source. After importing that data source
into Power Pivot, repeat the process for each additional data source you wish to be a part of the
data model. For example, the Data View will appear after importing all your data sources into
Power Pivot, as shown in Figure 62. Notice that each tab at the bottom of the window represents
a different table. Each tab might originate from a separate database, Excel workbook, or other
supported data source. In the example pictured, we selected nine tables for querying from the
AdventureWorks Access database.

Person_Address
Person_CountryRegion
Person_StateProvince
Product_Product
Product_Category
Product_Subcategory
Sales_Customer
Sales_SalesOrderDetail
Sales_SalesOrderHeader

Lo NOUEWN R

Copyright © 2026. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page 66



“ Home  Design  Advanced 7]
Data Type : Whole Number = 5| Sort Smallest to Largest ¥ AutoSum = =
D ’E'"_J Di:" D D Format: General * #| sort Largest to smatlest m H Create KPI I;l Dt' | m[
Paste From From Data From Other  Existing Refresh  PivotTable Clear Al Sort by Find Data Diagram Show Calculation
E3  Database+ Semice~ Sources Conmections  ~ - $-% > %R Clear Sort Filters Column ~ View View Hidden Area
Clipboard Get External Data Formatting Sort and Filter Find Calculations View
[SalesOrderiD] ~ ¥
salesord... T[> e = = = = = e e M | ol
» 43702 8 6/1/201112... 6/13/2011... 6/8/201112... 5 TRUE 5043702 10-4030-027645
43706 8 6/2/201112:... 6/14/2011... 6/9/201112... 5 TRUE 5043706 10-4030-027621
43707 8 6/2/201112... 6/14/2011... 6/9/201112... 5 TRUE 5043707 10-4030-027616
43713 8 6/4/201112:.. 6/16/2011... 6/11/20111... 5 TRUE 5043713 10-4030-027601
43719 8 6/5/201112... 6/17/2011... 6{12/20111... 5 TRUE 5043719 10-4030-027612
43728 8 6/8/201112:.. 6/20/2011... 6/15/20111... 5 TRUE 5043728 10-4030-027666
3747 8 6/13/201112... 6/25/2011... 6/20/20111... 5 TRUE 5043747 10-4030-027623
43755 8 6/14/201112... 6/26/2011... 6/21/20111... 5 TRUE 5043755 10-4030-027670
43758 8 6/15/201112... 6/27/2011... 6/22/20111... 5 TRUE 5043758 10-4030-027646
43762 8 6/16/201112.. 6/28/2011... 6/23/20111... 5 TRUE 5043762 10-4030-027578
43734 8 6/21/201112.. 7/3/20111.. 6/28/20111... 5 TRUE 5043784 10-4030-027667
43795 8 6/22/201112... 7/4{20111... 6/29/20111... 5 TRUE 5043795 10-4030-027615
43812 8 6/26/201112... 7/8/20111... 7/3/201112... 5 TRUE 5043812 10-4030-027662
43820, 8 _AI27/201112 _Zlafaniia 7/Al201110 5 TRLE <na28an 104020027651 &
~
v
< >
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Figure 62 — Data View in Power Pivot Displaying Multiple Data Sources

In addition to querying data from an accounting software database, we might want to recreate
the query presented in Figure 56. For example, we could use Power Query or Power Pivot to
guery and load the data to the data model, as shown in Figure 63.
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Figure 63 — Adding Power Query Data to a Data Model in Power Pivot

Once the query completes and returns the data to Excel, we can establish relationships between
the different tables in the data model, as discussed below.

Defining Relationships in Power Pivot

Before building a PivotTable from the data model, ensure that appropriate relationships exist
between each data model table. If you import multiple tables from the same database and
relationships already exist between those tables in the database, Power Pivot typically recognizes
and maintains them. However, if you import data from separate data files — for instance, multiple
Excel workbooks or databases — you must establish relationships between the tables in Power
Pivot before building your PivotTables.

Multiple methods exist for defining relationships, but perhaps the easiest is to open the Diagram
View window in Power Pivot. Diagram View displays the tables in a visual environment, as its
name implies. To open Diagram View, click Diagram View from the Ribbon’s Home tab in Power
Pivot. In the Diagram View pictured in Figure 64, ten tables from two data sources reside in the
data model. Nine of the ten tables originated from the same SQL Server database, and
relationships existed there. Therefore, Power Pivot recognizes and maintains the relationships
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between those tables upon data import. However, we must relate the tenth table to the other

nine for this information to be helpful.
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Figure 64 — Multiple Related Tables in a Power Pivot Data Model

To create relationships using Diagram View, identify a common field between an unrelated table
and any other table in the data model. Then, click-and-drag on that field from the unrelated table
and drop it onto the same field in the table with which you want to create the relationship, as
shown in Figure 65. Repeat this process until you relate all tables in the data model.

I Person_StateProvince
[ stateProvinceCode

T CountryRegionCode

M I1sOnlyStateProvinceFlag
M Name

M TerritorylD

HEl

[ Population of states territori... [ ][]

[ State/Territory/ Division/Reg...
M Rank
M 2017 population

M Rank2
M 2010 nomulatinn

Figure 65 — Establishing a Relationship between Two Tables by Click-and-Drag Method
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With the data model entirely related, build the PivotTable by clicking the PivotTable icon on the
Home tab of the Power Pivot Ribbon, dragging and dropping the fields into the field list as you
would any other PivotTable. The result may appear as shown in Figure 66 (with some data hidden
for presentation).

A AMM AMN AMO AMP AMO AMR AMS AMT AMU ANV ]

1 |Name
2
Ll Sum of LineTotal
LY Row Labels Bd 6/29/2014 6/30/2014 7/1/2014 7/2/2014 7/3/2014 7/4/2014 7/5/2014 7/6/2014 7/7/2014 Grand Total
| = Accessaries 112.47  419.24 306.73  800.09 250.22 27477 35113 360.60 512.40 559,937.30
& Bike Racks 120.00 111,240.52
7 Bike Stands 159.00 13,515.00
g Bottles and Cages 39.94 4.99 9.98 54.92 4.99 499  49.93 29.96 29.96 24,625.98
g Cleaners 7.95 39.75 8,425.73
10 Fenders 87.92 43.96 21.98  43.96 21.98 65.94 21,738.22
1 Helmets 104.97 34,99 209.94  104.97 104.97 104.97 £9.98 174.95 227,116.40
12 Hydration Packs 54.99 54.99  109.98 45,213.76
13 Locks 10,229.98
14 Pumps 8,600.31
15 Tires and Tubes 72.53 309.28  198.82 288.31 96.30  142.83 32.27  183.69 91.82 89,231.39

= Bikes 53,832,611.25
17 Mountain Bikes 22,627,899.71
18 Road Bikes 25,074,684.68

Touring Bikes 6,130,026.85

2 Clothing 212.44 31142 25545 31642 157.95 173.97 322,94 280.46 438.93  1,170,944.85
7,434,097.31

32491 730.66 562.18 1,116.51 408.17 44874 674.07 641.06 051.33

1« Sheetl | )] K [ ]

Figure 66 — PivotTable Constructed from Multiple Data Sources
Creating Calculated Columns in Power Pivot Data Models

Recalling our first example of using Power Pivot to build a PivotTable, we could not group the
data by months, quarters, or years because those fields did not exist in the source data. To solve
this problem, we modified the source data. We could have used DAX to address this issue by
adding calculated columns to the source data once we imported it into Power Pivot. For example,
as shown in Figure 67, you can use the MONTH, YEAR, and IF functions to solve this problem.
Technically, each function is a Data Analysis Expression (DAX) function in this context. You can
also use DAX functions when creating calculated columns. There is additional coverage of DAX
functions later in this course.
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=YEAR([ShipDate])
[ifiiMonth]<4,1,1F{[Month]<7,2,IF([Month]<10,3,4))) |
[Maonth] - J= FMonth([ShipDate])
- - - - ~ | Month |~ EeUElst=Ig ﬂ Year ﬂ Add Column
46 $3,953.99 {9310C7F0... 6/8/2011 12:00:0... 2 2011
46 $3,953.99 {F02C4ACB6... 6/9/2011 12:00:0... 3 2 2011
46 $3,953.99 {ODA77D6... 6/9/2011 12:00:0... 6 2 2011
16 $3,953.99 {9[)5302{ {0DATTDGE-223E-4BCH-AZED-43B387692C08) i ) 2011
16 $3,953.99 {BF5155EB... 6/12/201112:00:... b 2 2011
46 $3,953.99 {1A9730F8... 6/15/201112:00:... 6 2 2011
46 $3,953.99 {5DC249A1... 6/20/2011 12:00:... 6 2 2011
46 $3,953.99 {98337979-... 6/21/201112:00:... 6 2 2011
< >
Address | CountryRegion | StateProvince | Product | ProductCategory | ProductSubcategory | Customer | SalesOrderDetai SalesOrderHeader
Record: M 4 1of 314685  » =2

“«

Figure 67 - Creating Calculated Columns in the Data Model with DAX Expressions

More Visualizations with 3D Maps

3D Maps (named Power Maps before Excel 2016) is a visualization tool that integrates with Excel
to allow end-users to create three-dimensional visualizations of data to expose insights that
might not be visible in traditional two-dimensional reporting environments. 3D Maps enables
building visualizations based on an Excel table or data model. Figure 68 provides a sample of the

3D Maps user interface.

Copyright © 2026. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page 71
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Figure 68 — 3D Maps User Interface

To use 3D Maps, ensure your visualization’s data resides in Excel as a table or a data model. We
will continue with the data model used in previous examples for demonstration purposes. First,
click Map from the Ribbon’s Insert tab to open the 3D Maps user interface. Next, select the
field/fields you want to serve as geographic and map-level identifiers from the task pane on the
right. In this example, we will choose the StateProvinceCode field from the StateProvince table
and map it to State/Province in 3D Maps, as shown in Figure 69. Upon selecting this mapping,
click Next to continue.
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GEOGRAPHY AND MAP LEVEL
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Other

Remove

Figure 69 — Mapping Fields in 3D Maps

Having established the geo-coding, add the 2010 pop field from the Population of states
territories divisions and regions — Summary of population table to the Height category in 3D
Maps. When doing so, change the chart type to a clustered column chart. Finally, add the
SubTotal field from the SalesOrderHeader table to the Height category. Upon doing so, focus 3D
Maps on seeing a map of the United States. Following the steps outlined above, Figure 70
presents an example of a completed visualization created using 3D Maps.

Notice that 3D Maps allows you to identify which states a company’s sales results are acceptable
relative to the population's size. Further, 3D Maps helps you understand which states offer
significant growth opportunities proportional to the population. Also, recall the nature of the
data that feeds 3D Maps. Some data resides in the company’s accounting software database and
links to the data model via Power Pivot. On the other hand, some data is web-based and connects
to the data model via Power Query. We created a report pulling data from multiple disparate
locations to analyze sales results in just a few minutes and keystrokes.
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Figure 70 — Completed 3D Maps in Excel

Some might find the 3D Maps visualization easier to understand if it was a pie chart. For example,
if we change the map chart type to a pie chart, we can glean relatively good market penetration
in the western portion of the United States but little presence in the Northeast.

Figure 71 — 3D Maps Converted into a Pie Chart
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Once you complete your map, you can add other elements, including multiple layers and
animations. You can even save 3D Maps as videos that you can play outside of Excel — for
example, in a PowerPoint presentation to communicate an important message.

What are some of the potential strengths of using the add-ins available for
Excel as your primary business intelligence tool? Conversely, what are some of
the potential drawbacks of this approach?
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Chapter

Working with Power Bl Tools 4

Microsoft has created an alternative environment for creating user-interactive dashboards
without Excel. The free Power Bl Desktop application allows business professionals to create
stunning reports using quick and easy drag-and-drop processes similar to Power View but
without using Excel. If you have an older version of Office, use a Mac, or have large datasets that
require the additional memory space of a 64-bit application, the Power Bl environment is for you.
It has more than twice the data visualizations available in Power View, connects to many more
external data sources, includes all the data connection and transformation capabilities of Power
Query, and allows completed dashboards to be shared or published to Power Bl.com or Power
Bl Server. And speaking of these two additional platforms, they facilitate quick and easy
dashboard sharing and collaboration. Further, they enable you to secure your dashboards so that
only authorized team members can view content. When viewed as a holistic solution, Power BI
leverages your knowledge of Excel and extends it in ways you might not have thought possible.

Learning Objectives
Upon completing this chapter, you should be able to:

e Describe the advantages of working with Power Bl platforms and list the relevant
limitations associated with using Power View to produce similar reports;

e |dentify how to acquire Power Bl;

e Explain data models and how to create and work with them in Power Bl Desktop;

e List several ways in which data can be displayed and presented on a Power Bl report; and
e Describe how Power Bl reports present information better than traditional reports.

Microsoft Power Bl

Power Bl is a set of Microsoft tools that you can use with or without Excel to quickly and easily
summarize large volumes of data. With Power BI, you can create rich, interactive visualizations
of your data, drill down on results to see supporting details, and share the data in dashboards.
Power Bl can analyze all data types — financial, sales, manufacturing, human resources,
engineering, operations, etc. In addition, Power Bl’s flexibility allows users to create Key
Performance Indicators (KPIs) that can be updated quickly and filtered to spot trends over time,
regions, budgets, or goals.
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What Are the Components of Power BI?

Microsoft has created two parallel development environments for business intelligence. As
discussed in the preceding chapters, one uses Excel for data manipulation and report
development. The more modern approach uses the Power Bl platform to facilitate business
intelligence. Figure 72 provides a visual representation of these environments and their
components.

Excel Power Bl

Visualizations
* Dashboards

Visualizations
* PivotTables

* Pivot Charts * Reports
* Power View
* Power Map
* Cube Formulas // \
N s
Engines Engines
* PowerPivot (DAX) * DAX Modeling

* Power Query (M) * M /Query

/

AN

Development

Environment

* Excel 2013/2016
Power Bl Add-ins

Development

Environment
* Power Bl Desktop
* PowerBl.com

/-

Figure 72 — Power BI Providing Two Parallel Development Environments ?

The first environment, pictured on the left in Figure 72, works with Excel. More specifically, it
works with Excel acquired as part of a Microsoft 365/Office 365 ProPlus subscription, as part of
a Microsoft Office 2013 and newer Professional Plus license, or through purchasing the stand-
alone version of Excel 2013 and newer. As discussed in the previous chapter, with these versions
of Excel, users have access to add-ins that can, in some cases, provide all the business intelligence
reporting required. However, using Power Bl adds functionality not otherwise available with
Excel. Further, with a Power Bl subscription or access to the server-based platform, users can
view and share reports and dashboards, access Bl reports and dashboards on mobile devices, and
interact with reports using natural language queries. The second development environment,
pictured on the right in Figure 72, can take advantage of Cloud-based data manipulation and
dashboard reporting tools of Power Bl.com, Power Bl Server, and the free companion application,

7 Figure adapted from one originally published at powerpivotpro.com by Rob Collie, July 2015.
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Power Bl Desktop. Power Bl Desktop overcomes many of the issues and limitations of using Excel
as a Bl tool, including memory resource constraints associated with 32-bit Excel and vast datasets,
difficulty in publishing Excel workbooks to mobile devices, and the long development cycle
associated with delivering new features to Excel in a rapidly changing marketplace. Further, in
this environment, you do not need an Excel license. Freedom from Excel allows those using a Mac
to use Power Bl’s Cloud-based tools.

Power Bl Desktop provides functionality that is almost identical to an Excel-based BI
environment's primary components — Power Pivot, Power Query, and DAX formulas. These
parallel development environments provide analysts, business professionals, and information
consultants with exceptional flexibility in meeting information consumers' needs.

Power Bl Versions and Pricing

Microsoft licenses Power Bl for use in three versions: 1) Power Bl Desktop, which is free, 2) Power
Bl Pro, and Power BI Server. Power Bl Pro is a web-based service accessible through supported
browsers — including Microsoft Edge, Chrome, Safari, or Firefox — for creating, viewing, and
sharing dashboards and reports. A Power Bl license is required to author and consume Power BI
content.

All three versions provide all the core functionality needed by most users. A free Power Bl license
is sufficient if your report links to data in Excel workbooks, Power Bl Desktop, or CSV files. A Pro
or Server license is required to create or view a Power Bl dashboard or report in the following
situations.

e Data results from a direct query dataset, such as tabular data from SQL Server Analysis
Services, Azure SQL Database, Azure SQL Data Warehouse, or Apache Spark for HDInsight.

e A dataset connects to on-premises data using a Data Management Gateway.

e You created your dashboard or report from a custom organizational content pack.

e Adashboard, report, or dataset resides in a group workspace.

e A dashboard receives data from a streaming source at a rate greater than 10K rows per
hour.
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Table 1 identifies the functionality offered by each version.

Power Bl Power BI
Deskto Pro and
P Server

General
Data capacity limit 1 GB/user 10 GB/user
Create view and share your personal dashboards and reports v v
with other Power Bl users
Author content with the Power Bl Desktop v v
Explore data with Natural Language Queries v v
Access your dashboards on mobile devices using native apps for v v
iO0S, Windows, and Android
Consume curated content packs for services like Dynamics

. v '
Salesforce and Google Analytics
Import data and reports from Excel CSV and Power Bl Desktop v v
files
Data Refresh
Consume content that is scheduled to refresh Daily Hourly

10K M
Consume streaming data in your dashboards and reports
rows/hour
rows/ hour

Consume live data sources with full interactivity \'
Access on-premises data using the Data Connectivity Gateways v

(Personal and Data Management)
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Collaboration
Collaborate with your team using Office 365 Groups in Power BI v
Create, publish, and view organizational content packs v

Manage access control and sharing through Active Directory
groups

Share data queries through the Data Catalog v

Table 1 - Comparing Power Bl to Power Bl Pro

Power Bl Desktop is a free application for developing Power Bl datasets and reports on a local
PC. A subscription is not required to use the desktop application but is required to publish or
share a dashboard or report on Power Bl.com. Power Bl Desktop files (.pbix) can be saved and
exchanged without a license. The only requirement is that all users install the Power Bl Desktop
application.

Additionally, remember that reports created with the desktop application may result in large file
sizes. Sharing files through a network location will probably work fine in most cases, but large file
sizes will likely prohibit sharing via email. Power Bl Desktop is a free download available from
powerBl.microsoft.com.

Power Bl Desktop Interface

Refer to Figure 73 as we acquaint ourselves with the application's interface. The familiar Ribbon
from which users can get or enter data or queries is at the top of the window. Along the left is a
navigation bar containing buttons for the three work views — Report, Data, and Model.
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Figure 73 — Power Bl Desktop Graphical User Interface

On the right are the Fields list and the Visualizations pane. The Visualizations pane contains a
gallery from which to apply and format data visualizations (tiles) and the Filters area to filter
reports and report elements. You can dock the Fields list and Visualizations pane along the right
margin to expand the main viewing area. Buttons are available at the bottom to add or navigate
report pages.

Microsoft has updated Power Bl Desktop almost every month since its release in July 2015,
adding hundreds of improvements and features since its initial release. Currently, the application
connects to over 120 data types and provides twenty-five different data visualizations. From
these numbers, it is clear that Microsoft's innovation and development emphasis is on Power BI.
Because of this application's rapid and ongoing development, the desktop application interface
and functionality may have changed from that described in these materials.

Building the Dataset

To begin building a new report, click Get Data, More... on the Home tab. In the Get Data window,
select Database in the navigation pane on the left and then choose Access Database? in the list
on the right. Next, click Connect, browse to the ContosoSales database, and click Open.

8 If you are using Power BI Desktop 64-bit with Microsoft Office 32-bit, you must install the 64-bit Microsoft Access 2010
Redistributable Data Engine from https.//www.microsofi.com/en-us/download/details.aspx?id=132535.
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In the Navigator window, check the desired tables in the list. In this case, check DimChannel,
DimDate, DimProduct, DimProductSubcategory, DimPromotion, and FactSales, as shown in
Figure 74. Users can add or remove columns and formats, or filter the data imported from
individual tables. First, select the table of interest and click Transform Data to open the Query
Editor. Then, in this case, click Load to import the data into the Data Model. The imported tables
will now be visible in the Data view.

Navigator
P | FactSales B
Display Options ~ Dﬂ SalesKey DateKey channelKey StoreKey ProductKey
417 ContosoSales.accdb [7] 7030 10/9/2016 12:00:00 AM 1 120 ~
¥ I DimChannel 7032 1/29/2016 12:00:00 AM 1 202 1:
7033 2/13/2016 12:00:00 AM 1 154 1s
¥ E DimDate .
7034 1/6/2018 12:00:00 AM 1 51 i
OB Dimentity 7035 6/4/2016 12:00:00 AM 1 124
¥ [ DimProduct 7036 11/16/2016 12:00:00 AM 1 120
¥ [ DimProductSubcategory 7040 2/11/2016 12:00:00 AM 1 195
v D DimPromaotion //' 7043 SfS;".Z‘ﬂIﬁ 12:00:00 AM 1 22
I ¥ [ FactSales I 7044 SfS,".ZﬂIE 12:00:00 AM 1 8 1
7045 12/1/2016 12:00:00 AM 2 306
7048 7/15/2018 12:00:00 AM 1 265
7048 9/25/2017 12:00:00 AM 3 200 4
7052 4/19/2016 12:00:00 AM 1 162 i
7053 5/15/2016 12:00:00 AM 1 265 k
7055 10/27/2016 12:00:00 AM 4 310 il
7056 10/1/2016 12:00:00 AM 2 307 |
7057 12/4/2016 12:00:00 AM 2 199 I
7058 1/5/2016 12:00:00 AM 1 213 2t
7059 1/20/2017 12:00:00 AM 2 307 i}
7060 1/17/2017 12:00:00 AM 1 293 i
7061 3/2/2017 12:00:00 AM 2 307
7062 3/7/2018 12:00:00 AM 3 200 il
7063 7/14/2016 12:00:00 AM 127 1 i
[ 4 >
I Load I | Transform Data | | Cancel |

Figure 74 — Importing Tables into the Power Bl Desktop Data Model

Continue by importing data from two Excel workbooks — DimStores and DimGeography. These
contain information about the stores and geographical locations in which the company earns
sales revenue. Click Get Data, Excel, and browse to and select the DimStores workbook. Then
click Open from the Ribbon. Select the DimStores table in the Navigator window and click Load.
Repeat the process to import the DimGeography workbook.

Defining Relationships Using Design View

Power Bl Desktop attempts to recognize and maintain those relationships if you import multiple
related tables from the same data source. Power Bl Desktop also attempts to identify and relate
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tables from different data sources by matching column names and data types. In cases where
relationships are not recognized or maintained, you may establish them manually in the
Relationships view, shown in Figure 75, using a simple click-and-drag process.

ProductSubcateg... StoraKey ] DimGeography

ProductSubcateg... GeographyKey GeographyKey
ProductSubcateg... ¥ StoreManager GeographyType
ProductSubcateg... ContinentName

CityName

StoreType

M DimProduct [T FactSales ] DimDate

ProductKey ¥ SalesKey Datekey
ProductLabel DateKey FullDateLabel
ProductMame channelKey DateDescription

ProductDescription StoreKe CalendarYear

[ DimChannel E DimPromotion

ChannelKey
ChannelLabel

PromotionKey

PromotionLabel

ChannelName .
PromotionMame

ChannelDescription . .
P PromotionDescrl...

Figure 75 — The Relationships View in Power Bl Desktop

In this case, the Power Bl Desktop Data Model recognized and established the relationships
between the two imported Excel workbooks and the tables imported from Access. However, the
Data Model did not recognize the relationship between the FactSales table and the DimDate
table. To create a relationship manually, drag Datekey from the DimDate table and drop it on
DateKey in the FactSales table. Once you establish a relationship, double-click a join line to
examine or edit the relationship. Note that the process creates an inner join between the related
tables by default. Also, note that the diagram in the Relationships view indicates the
characteristics of the relationship (one-to-one, one-to-many, or many-to-one) and the cross-filter
direction.

How does building a data model using Power Bl resemble creating an Excel
data model? How does it differ?
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Building Matrix Reports

Once you import your data and relate the tables, you can create a Power Bl Desktop report. A
report consists of a dataset and one or more pages. For example, our first page will contain a
Matrix visualization of sales revenue summarized by state. Note that a Matrix provides similar
functionality compared to an Excel-based PivotTable.

In the Fields list, expand the DimGeography table and check StateProvinceName to add a list of
states and provinces to the canvas. Power Bl adds it to the canvas as a two-dimensional Map tile
by default. With the map tile selected, click Matrix in the visualization gallery in the Visualization
pane to convert it to a matrix. Note that the list contains states and provinces from around the
world. To filter tiles on the page, drag the RegionCountryName field to the Page level filters box
in the Filters area of the Visualizations pane. Expand the list of regions and countries, and then
check United States to filter the list of states and provinces to just those in the United States, as
shown in Figure 76. Note that you may use fields as visual (individual tiles), page (affecting a
specific page), or report (affecting all pages in a report) filters. Make sure to drop field filters into
the appropriate filter box.

StateProvinceMName

S Filters % > Visualizations > | £

Alabama

@ Alaska -
Arizona /O Search E - | I} o
Californiz o
ﬁg Colorade E L I =
- . o
Connecticut . -
Flodida Filters on this visual oo L
Georgia =1
llinais StateProvinceName

is (All)

T R

e B e ne e e Add data fields here
Rows
Filters on this page .
StateProvinceMName X
RegionCountryName
is United States Columns
Filter type (@O Add data fields here
Basic filteri v
asic filtering Values
O Searct
- Add data fields here
O Syria 3
O Taiwan 3 Drill th rough
O Thailand 3 -
Cross-report
[ the Netherlands 3
O Turkmenistan 3 off O
] United Kingdom 47
- = Keep all filters
M United States 312
On —@

Require single selecticn
Add drill-through fields here

Add data fields here

Figure 76 — Adding and Filtering a Field in a Report as a Matrix Tile
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Because we changed the tile to a Matrix, the Visualizations pane includes Rows, Columns, and
Values drop areas similar to the drop areas in the PivotTable Field List in Excel. Drag the Sales
Amount field from the FactSales table to the Values drop area, the FiscalYearLabel field from
the DimDate table to the Columns drop area, and the StoreName field from the DimStores table
to the Rows drop area below StateProvinceName. Click and drag the tile border to resize the tile
to display all the columns. These actions complete the base Matrix visualization, which resembles
and functions similarly to an Excel PivotTable report, but without drill-down capability.

Now, let's complete the report. If the SalesAmount is incorrectly formatted, click its field name
in the Fields list. Next, on the Column Tools contextual tab of the Ribbon, click the Dollar Sign ($)
to apply the accounting number format with dollar signs and use the spinner control to enter 2
decimal places. Finally, select Sum as the Default Summarization. If the columns in the table are
not wide enough to display all the data, click and drag in the column headings area to widen or
narrow the columns accordingly. Note that there are no visual cues regarding where the column
boundaries reside. Move your mouse in the column heading area until the double-arrow cursor
appears, and then click and drag the column border to the desired position. Note also that the
value column widths work in unison. Adjusting the width of one value column causes all the value
columns to change to the same width. To sort on a column, click its heading, with each additional
click reversing the sort’s order.

Select the tile and click the Format button in the Visualizations pane to make the report more
aesthetically pleasing, as shown in Figure 77. Open the General settings group by clicking the
down arrow to the left of the label. Here, users can adjust the tile’s Text Size and control whether
Total rows and Total columns display in the tile. Ensure that the Total row and Total Column
features are ON. Close the General group. Turn ON the Title and then open the Title settings
group. Type a title for the tile — "Sales by Store within State" — in the Title Text box. Next, adjust
the Text Size to 18pt by dragging the slider. Note the settings for Font color, Background color,
and label Alignment. Set the title Background color to Green 4 and the Font color to White. Close
the Title group. Turn ON the Background and then open the Background settings group. Set the
background Color to Light Gray 1. Then, close the Background group. Turn ON the Border.
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Figure 77 — Formatting a Tile from the Visualizations Pane

Now, let us add a Slicer to make the report interactive. Drag the StateProvinceName field from
the DimGeography table to an empty area on the canvas. Power Bl will add it to the canvas as a
two-dimensional map tile by default. With the tile selected, click Slicer in the Visualizations pane
gallery to convert the tile to a Slicer. Note that a complete list of US states displays in the slicer.
Filter the slicer to contain only those states that generated sales revenue for the company. Drag
the SalesAmount field from the FactSales table to the Page Level Filters box in the Filters area
of the Visualizations pane. Choose Show items when the value: is not blank so that the filter list
only displays states with sales.

You can apply formatting to the Slicer through the Visualizations pane, similarly to how you
formatted the Matrix tile. Begin by opening the Selection controls group and turning ON the
Select All and Single Select controls. Next, close the Selection controls group. Follow that by
turning OFF the Header and turning ON the Title. Next, open the Title settings group. Type a title
for the tile, "Filter by State," in the Title Text box and adjust the Text Size to 18pt by dragging
the slider. Note the settings for Font color, Background color, and label Alighment. Set the title
Background color to Green 4 and the Font color to White. Close the Title group. Turn ON the
Background and then open the Background settings group. Next, set the background Color to
Light Gray 1. Finally, close the Background group and turn ON the Border.
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Note the Arrange, Alignment, and Distribute buttons on the Ribbon’s Format contextual tab.
You can use these controls for managing tiles’ locations in a report. First, use CTRL + Click to
select both tiles. Then click Format, Align, and Align Top from the Ribbon to properly align the
tiles. Finally, double-click the sheet tab and rename it "Sales by State Matrix." The completed
report page should resemble the one displayed in Figure 78.

Filter by State Sales by Store within State

Select All StateProvinceName  StoreName FY 2015 FY 2016 FY 2017 Total
Alaska Alaska Contoso Anchorage Store $7,041,007.77 $4,707,612.73 $4,420,011.73 $16,168,632.23
n Total $7,041,007.77 $4,707.612.73 $4,420,011.73 $16,168,632.23
Colorado Colorado Contoso Aurora Store $7,144,291.33 $4,769,627.08 $4,083,439.36 $16,017,557.78
Connecticut Contoso Berthoud Store §7 4 $4,206,875.12 $16,209,003.36
Florida Contoso Boulder Store 6, $4,011,508.31 $15,965,957.78
MEfE Contoso Castle Rock Store 16, $4.416,390.72 $15,939,612.10
Contoso Denver No.1 Store 57 . $3,786,375.72 $15,864,796.50
Maryland Contoso Denver No.2 Store $6,970,526.77 $4,251,799.96 $15.923.731.62
Massachusetts Contoso Denver No.3 Store $4,149,578.73 516,180,216.73
New Jersey Contoso Englewood Store $4,115,480.58 $15,809,608.23
2 Contoso Fort Collins Store L $4,369,696.91 $16,366,623.49
N Contoso Grand Junction Store $5,203,293.06 $4,161,256.81 $16,109.315.10
South Carolina Contoso Greeley No.l Store $6,921,590.78 $4,543,659.55 $4,181,36131 $15.646,611.64
Texas Contoso Greeley No.2 Store $7,013,335.07 44,994 318.49 $3,947,054.90 $15,954,708.46
Virginia Contoso Lafayette Store $6,566,979.98 $4,646,972.87 $4,023,047.92 $15,247,000.76
e Contoso Littleton Store $6,563,030.48 $4,938,770.50 $3,800,440.19 $15,392,250.16
Washington Contoso Loveland Store $7,020,643.10 $5,568,424.97 $4,029,843.09 $16,618,911.15
Wisconsin Contoso Milliken Store $7,109,925.40 $4,854,211.05 $3,945,578.86 $15,909,715.31
Contoso New Castle Store $6,601,046.65 $4,737,292.87 $4,337,010.17 $15,675,349.69
Contoso Parker Store $6,830,912.05 $4,967,894.59 $4.341,208.98 $16,134,105.62
Contoso Sedalia Store §7,063,744.03 $4,828,578.79 $4,192,989.78 $16.085.312.60
Contoso Thornton Store 6 $4,932,864.77 $4,387,318.96 5$16,145.460.58
Contoso Wheat Ridge Store $4,698,024.68 $4,262,045.09 516,117,648.77
Total $103,026,244.67 $87,190,391.46 §335,313,497.45
Connecticut Contoso Bridgeport Store 3465842643 $3,800,985.27 $15,515,802.71
Contoso Darien Store $4,990,584.50 $4,001,543.53 $15.933.964.19
Contoso Hartford Store $5,034,345.93 $4,183,336.31 $15.792.944.02
Contoso Litchfield County Store $4,946,293.75 $4,287,795.02 $16,096,785.65
Contoso New Haven Store $5,001,493.22 $4,009,779.08 $15,880,460.28
Contoso New London Store $4,818,563.99 $3,959,231.28 $15,735.573.50
Contoso Old Saybrook Store $6,670,124.17 $4,901,962.91 34, 1.32 $15,841,108.40
Contoso Waterbury Store $6,292,587.60 $4,735,232.34 34, 507.95 $15,104,327.89
Total $54,045,863.79 $39,086,903.06 $32,768,199.77 §125,900,966.63
Florida Contoso Cape Canaveral Store $6,772,534.39 $4,987,735.54 §4.237724.87 $15,991,994.80
Contoso Fort Lauderdale Store §7,061,40041 $4,773,879.05 $4,359 .62 $16,195.120.08
Contoso Jacksonville Store $7,111,727.69 $4,863,161.28 $4,185,329.54 5$16,160,218.52

Contoso Key West Store $6,845,171.62 $4,991,294.20 $3,970,006.84 $15,806,472.67 Vv

Figure 78 — Completed Report Page

This example illustrates that PivotTable-style reports are easily created and formatted in Power
Bl Desktop. Furthermore, the absence of drill-down is likely not a severe limitation. The number
of detailed records generally exceeds what most users can analyze effectively in a manual review
process; hence, drilling down to detail adds little value. Bottom line: you can quickly produce
summary reports from large datasets using Power Bl Desktop as Matrix tables.

Building Multi-tile, Dashboard-style Reports

In the following example, we will create a second page that presents data in a graphical format
similar to Power View. Click the plus (+) sign at the bottom of the Report view to create a new
page in our report. Double-click on the tab and rename it to "Sales Dashboard." In this case, we
will filter the page to display data from 2016 only. Expand the FactSales table in the field list and
drag the DateKey field to the Page level filters box in the Filters area of the Visualizations pane.
Click Advanced Filtering and set Show items when the value: is on or after 1/1/2016 And is on
or before 12/31/2016. Click Apply filter and then collapse the Page level filters box. Note that
the entire report (all pages) is filtered to include US sales only.
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Expand the FactSales table in the field list and check the SalesAmount field to add it to the report
canvas. It will add to the canvas as a clustered column chart tile by default. Next, click Card in the
gallery on the Visualizations pane to convert the tile to a Data card. Select the tile and then click
the Format button in the Visualizations pane. Finally, set the tile’s format to match the settings
in the following table. After completing these steps, click the Fields button and deselect the
report tile.

Data labels ON
Display units: Billions
Decimal places: 2
Category label OFF
Title ON

Title Text: Sales Revenue

$ 1 _49 b n Text size: 18pt
Background ON

Color: Light Gray 1
General

Width: 260

Height: 180
The next tile to add will be a gauge to identify our progress toward our annual sales goal. This tile
will require two calculated measures. To create this tile, select the FactSales table in the Fields
list. Next, from the Ribbon’s Home tab, click New Measure. Finally, in the Formula bar just below
the Ribbon, enter the formula without the parenthetical.

TargetSalesRevenue = 1650000000
Again, click New Measure. Then in the Formula bar, enter the following formula.
MaxSalesRevenue = 2000000000

With the required measures in place, drag SalesAmount from the FactSales table to a blank area
on the canvas. Power Bl adds it to the canvas as a Clustered column chart tile by default. With
the chart tile selected, click Gauge in the gallery on the Visualizations pane to convert the tile to
a gauge chart. Select the tile. Then drag the MaxSalesRevenue measure to the Maximum value
box. Also, drag the TargetSalesRevenue measure to the Target value box in the Values area.
Next, click the Format button in the Visualizations pane. Set the tile’s format to match the
settings in the following table. Upon completing these steps, click the Fields button and deselect
the report tile.
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Data labels ON

Display units: Billions

Decimal places: 2
Callout value ON
Title ON

Title Text: Sales Target
£1.65bn Text size: 18pt
Background ON

Color: Light Gray 1
General

Width: 260

Height: 180
Border ON

$0.00bn $2.00bn

The next tile will be a Key Performance Indicator (KPI) tile to identify our performance against
our target sales revenue per square foot of selling space. In the context of Power Bl, Microsoft
defines a Key Performance Indicator (KPI) as “a visual cue that communicates the amount of
progress made toward a measurable goal.” In that context, you can create KPIs in Power Bl to
assist with the following performance evaluations, among others.

e |dentify each sales team member's relative progress toward reaching their annual sales
quota.

e Measure the company’s financial performance against management’s expectations,
including budget versus actual comparisons.

e Evaluate customer service objectives by relating measurements such as Net Promoter
Scores and customer surveys to established goals.

You can easily incorporate the three potential KPls mentioned above and countless others into a
Power Bl report or dashboard, assuming the necessary data is available in the dataset.

Suppose you are familiar with using Power Pivot to create KPls in Excel-based PivotTables. In that
case, you are already well on your way to creating KPIs in Power BI. Like KPls in PivotTables, KPls
in Power Bl depend upon two pieces of information.

First, each KPI must have a base value. The base value is the “actual” data you will be reporting.
Thus, following the abovementioned example, if your KPI focuses on measuring each
salesperson’s sales relative to their quotas, actual sales would be a possible base value.

Second, Power Bl-based KPIs will always incorporate a target value. As its name implies, the
target value is the objective against which you measure your base value. So, for example, each
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salesperson’s sales quota would be a likely target value when creating a KPl to measure sales
performance.

We must add two calculated measures to complete the tile for this KPI. To do so, first, select the
FactSales table in the Fields list. Then, on the Ribbon’s Home tab, click New Measure. Then, in
the Formula bar just below the Ribbon, enter the following formula.

SalesPerSqFoot = SUM(FactSales[SalesAmount])/SUM(DimStores[SellingAreaSize])
Again, click New Measure. Then, in the Formula bar, enter the following formula.
TargetSalesPerSqFoot = 500

With the required measures created, drag SalesPerSgFoot from the FactSales table to the
canvas. Power Bl adds it to the canvas as a Clustered column chart tile. With the chart tile
selected, click KPI in the gallery on the Visualizations pane to convert it to a KPI tile. Select the
tile and drag the FiscalMonthLabel field to the Trend axis box. Continue the process by dragging
the TargetSalesPerSqFoot measure to the Target goals box in the Values area.

We want to filter out catalog and online sales so that the KPI measures sales in conventional
stores. Drag the StoreName field from the DimStores table to the Visual level filters box. Expand
the StoreName filter and check Select All. Then, uncheck Contoso Catalog Store, Contoso North
America Online Store, and Contoso North America Reseller. Next, click the Format button in the
Visualizations pane. Set the tile’s format to match the settings in the following table. After
completing these steps, click the Fields button and deselect the report tile.

Indicator
Display units: None
Decimal places: 2
Trend axis ON

Goals
Goal ON
Distance ON
Status
High is good
$494 OO Title ON
. Title Text: KPI: Sales Per Sq
Goal: $500.00 (-1.2%) Foot
Text size: 18pt
Background ON

Color: Light Gray 1
General

Width: 260

Height: 180
Border ON
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If SalesPerSqFoot is incorrectly formatted, click its field name in the Fields list. Next, click the
Dollar Sign ($) on the Ribbon’s Data Tools, Modeling contextual tab to apply the accounting
number format with dollar signs. Also, use the spinner control to enter 2 decimal places.

Next, we will add a simple table to display sales revenue per store. Begin by dragging the
StoreName field from the DimStores table and dropping it on the canvas. By default, it will add
to the canvas as a Table tile. Then, drag SalesAmount from the FactSales table and drop it on the
Table tile created in the previous step. Widen the table and its columns to ensure the data
appears appropriately. Sort the SalesAmount column in descending order, with the highest sales
revenue at the top of the table. Next, click the Format button in the Visualizations pane. Set the
tile’s format to match the settings in the following table. Upon completing these steps, click the
Fields button and deselect the report tile.

General
Width: 320

StoreMame SalesAmount W Height: 180
Contoso Catalog Store $211,454 286.37 Title ON
Contoso North America Online Store $208 642 192.35 ite .
Contoso Morth America Reselle $135,698,778.59 Title Text: Sales Revenue
Contoso Loveland Store §5,554,769.51 Per Store
Contoso Parkville Store $5,313473.55 Text size: 18pt
Contoso Lewiston Store %5283 263.36 Background ON
Contmcn mrand lonction Thara £C 100 AA2 50 i
Total $1,493,625,688.69 Color: Light Gray 1

Border ON

The next tile will be a waterfall chart that identifies each state's sales revenue contribution to
total sales revenue. Drag the StateProvinceName field from the DimGeography table and drop
it on the report canvas. It will appear on the canvas as a two-dimensional Map tile by default.
Click Table in the Visualizations gallery with the tile selected to convert it to a Table. Next, drag
the SalesAmount field from the FactSales table and drop it on the table tile. Then, sort
SalesAmount in descending order by sales revenue. Click Waterfall chart in the Visualizations
gallery to convert the tile to a Waterfall chart. Resize the chart as necessary so that all the chart
is visible. Set the tile’s format to match the settings in the following table. Upon completing these
steps, click the Fields button and deselect the report tile.
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Legend OFF
Data labels ON
Display units: Millions
Decimal places: 1
Sentiment Colors
Increase: Green 4
Total: Purple 4
X-Axis ON
Y-Axis ON
R Start: 0
_- End: 2000000000 (2 billion)
S — Display units: Billions
s s Decimal places: 1
. Reference Line OFF

I Title ON
O Title Text: Sales Revenue
S LT S Ul IR R gt . T RN T Waterfall

Text size: 18pt
Background ON

Color: Light Gray 1
General

Width: 530

Height: 400
Border ON

Our last tile in the report will summarize and present sales revenue by each state in a
conventional clustered bar chart. Because it contains the same data as the waterfall chart, the
easiest way to create the new tile is to copy and paste the waterfall tile. First, click the waterfall
tile, press CTRL + C to copy the tile, and press CTRL + V to paste a copy on the canvas. Next, use
your mouse to reposition the chart. Then click Clustered bar chart in the Visualizations gallery
to convert the tile to a bar chart. Next, click the ellipsis (...) in the upper right corner to sort the
bar chart, noting that you cannot sort all chart types using this technique. Next, set the tile’s
format to match the settings in the following table. Upon completing these steps, click the Fields
button and deselect the report tile.
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X-Axis ON
Y-Axis ON
Reference Line OFF
Data labels ON
Display units: Millions
Decimal places: 1
Title ON
Title Text: Sales Revenue by
State
Text size: 18pt
Background ON
Color: Light Gray 1
General
Width: 530
Height: 400
Border ON

Note the Arrange, Alignment, and Distribute buttons on the Ribbon’s Format contextual tab.
You can use these tools to place tiles in a report. First, use CTRL + click to select the four smaller
tiles — Sales Revenue, Sales Target, KPI: Sales Per Sq Foot, and Sales Revenue Per Store —and then
click Format, Distribute, Distribute Horizontally from the Ribbon so that the smaller tiles are
equally spaced. Then, with the tiles still highlighted, click Format, Align, Align Top, so the tiles
align correctly.

Use CTRL + click to select the two larger chart tiles — Sales Revenue Waterfall and Sales Revenue
by State — and then choose Format, Align, and Distribute Horizontally from the Ribbon to space
the two chart tiles equally. Then, while they remain highlighted, select Format, Align, and Align
Top to align the tiles correctly. The completed report page should resemble the one shown in
Figure 79.

Note that the report is interactive. For example, click the bar representing Wisconsin in the
clustered bar chart. Immediately, all the other tiles reflect the sales revenue of the Wisconsin
stores. For example, the Sales Target gauge displays the contribution of Wisconsin sales to the
overall target. Likewise, the KPI tile reflects the Wisconsin stores' sales revenue per square foot.
Finally, the sales revenue per store table displays only those stores in Wisconsin. To clear the
interactive filter, click anywhere in the empty chart area of the clustered bar chart.
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StoreName SalesAmount &

Conttoso Dallas Store
Conftoso Paterson Store
$1 49b $1.65bn $4 94 O O | Contoso Maples Store
- n / ° Contoso Miami No.2 Store
$149%n Goal: $500.00 (-1.2%) TR SR
$0.000n $2.00bn Ci

Contoso Greeley No.1 Store $4,532 862.35

Crrtmen Hehalan Stars 44532 agnAn
Total $1,493,625,688.69

Figure 79 — Completed Dashboard Report in Power Bl Desktop

Publishing a Report to the Power Bl Service and Creating Dashboards

After generating a Power Bl Desktop report, you choose to save it to your PC, a network share,
or a Cloud-based storage service such as OneDrive or OneDrive for Business. Because the files
have a .pbix file extension, users can open them if they have Power Bl Desktop installed. Then,
double-click a saved report file in File Explorer to open it like any other file type. However, Power
Bl reports can be large and not easily shared as email attachments.

If you have a subscription to the Power Bl service (or access to Power Bl Server), you can easily
publish your reports there. Click Publish on the right side of the Ribbon’s Home tab in Power Bl
Desktop. Figure 80 illustrates the process.
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Figure 80 — Publishing a Power Bl Report to Power Bl.com

Once you publish a report, you can “pin” individual tiles or entire pages to a new or existing
dashboard in the Power Bl.com service. Dashboard tiles allow users to drill into underlying
reports. This functionality means you can aggregate large amounts of information from multiple
reports onto a single dashboard. Dashboards also enable natural language Q&A so that managers
can get the information they need quickly and easily. Further, you can share dashboards with

other team members.
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Figure 81 — Power Bl Desktop Report Published to Power Bl

Note some of the additional features available in the Power Bl service. For example, the service
provides access to Workspaces. Workspaces provide users with options for organizing their
Power Bl reports and dashboards. A key advantage of using workspaces is facilitating
collaboration among multiple users. Advantages and use cases associated with Workspaces
include the following.

1.

Collaboration: Workspaces allow multiple users to collaborate on the same set of data
sources, reports, and dashboards. This is particularly useful for teams working together
on data analysis and report development.

Content Management: Users can create, upload, and manage their Power Bl content
within these workspaces. This includes datasets, reports, dashboards, and more. Each
workspace can be configured with specific users and access permissions to ensure that
only authorized personnel can view or modify content.

Version Control and Deployment: Power Bl Pro and Premium users can use enhanced
workspace capabilities such as version control and deploying content across different
workspaces. This helps in maintaining consistency and control over the published reports
and datasets.

Access Control: Admins can set up different access levels for workspace members,
ranging from view-only to full edit capabilities. This helps in managing who can see and
modify the workspace content.
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5. Integration: Workspaces can be integrated with other Microsoft services, such as
Microsoft Teams, allowing for easier access and broader collaboration among team
members. They also support the scheduling of automatic data refreshes and publishing
reports to a broader audience within an organization.

Creating A Dashboard

Once you create a report, you can generate a dashboard from that report and others. Essentially,
a dashboard is a collection of tiles, and the tiles for a given dashboard do not need to originate
from the same report. For example, if you have a Sales Report, an HR Report, and a Production
Report, you could create a dashboard that includes content from each of these three reports.

To create a dashboard, begin in the Power Bl service or server environment (remember, you
cannot create dashboards in Power Bl Desktop). Then locate the report(s) that contain the tiles
you want to add to your dashboard. Next, click the ellipses next to Edit in the Power Bl window
and choose Pin to a dashboard, as shown in Figure 82. Repeat that process for as many tiles as
you want to include on your dashboard.

Pin to dashboard

Sales Target Select an existing dashboard or create a new one.

Where would you like to pin to?

@ Existing dashboard

$1.65bn
O Mew dashboard

50.00bn $2.00bn

|First Dashboard e

Pin Cancel

Figure 82 — Pinning a Tile to a Dashboard in Power BI

Note that pinned tiles are hyperlinks to the reports from which they originate. If you think of the
Power Bl environment as a pyramid, you would see that Dashboards sit at the top, and Reports,
Tiles, and Datasets support them in that order, as shown in Figure 83.
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Dashboard

Dataset

Figure 83 - The Power Bl "Pyramid"

Importantly, you can share the dashboards you create in Power Bl with other users. To share a
dashboard, click the “share” icon in your list of dashboards to open the Share dashboard dialog
box. Next, enter the email address of each person you would like to share the dashboard with
and click Share near the dialog box's bottom. Of course, before sharing the dashboard, address
any security and data access issues. Additionally, you can share a dashboard by copying the
Dashboard link and providing the dashboard link to your intended audience. However, if you
choose this sharing method, anyone who obtains the link can access the dashboard, so carefully
consider the security implications of sharing dashboards using links. Figure 84 illustrates the
process of sharing a dashboard.
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Figure 84 — Sharing a Dashboard in Power Bl
Querying a Dashboard

You can query your dashboards using natural language Q&A querying. You need only type the
guery in the Ask a question about your data box near the dashboard’s top. For example, typing
“sales amount for Q1” into the query box shown in Figure 85 causes Power Bl to display the first
quarter's total sales. This feature can be a powerful tool for those who take advantage of it
because it facilitates ad hoc querying of the underlying dataset.
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Figure 85 — Querying a Power Bl Dashboard Using Natural Language Query Technology
Optimizing a Dashboard for Mobile Viewing

One of Power Bl's strengths is its ability to provision Bl dashboards so users can view them from
mobile devices. For example, downloading the free Power Bl app onto a smartphone allows you
to access your Power Bl-based dashboards while away from the office. Further, when accessing
your dashboards from a mobile device, you will retain the drill-in interactivity you would
otherwise have if you access the dashboard from a desktop or laptop computer.

By default, you work in Power Bl Desktop’s desktop view when constructing a report or a
dashboard. On the other hand, when you work in Power Bl.com, you are working in web view by
default. However, in both tools, you can toggle to a different view. This feature allows you to
rearrange the tiles on a dashboard optimized for viewing on a mobile device. In Power Bl Desktop,
this view is phone layout; in Power Bl.com, it is Phone view.

For example, Figure 86 shows how the report in Figure 79 might appear if you rearranged it in
Power Bl Desktop’s phone layout. In phone layout (and phone view), you can re-order and resize
tiles so that they are easier to read on the smaller displays found on mobile devices. Notably,
optimizing a report or dashboard for mobile viewing does not impact how the report or
dashboard will appear in the desktop layout in Power Bl Desktop or the web view in Power
Bl.com.
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Figure 86 — Sample Phone Layout in Power Bl Desktop

How important is it for you and other users in your organization to access
business intelligence dashboards from mobile devices?
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Advanced Topics in Power Bl

This chapter discusses extending your Power Bl environment by incorporating tools such as Data
Analysis Expressions. By taking advantage of the tools and techniques covered in this chapter,
you will be able to move beyond simple reports and dashboards in Power Bl and truly leverage
the power of this fantastic reporting tool.

Learning Objectives
Upon completing this session, you should be able to:

e Manage Power Bl datasets more effectively;
e List the steps necessary to create formulas using Data Analysis Expressions;
e Apply appropriate security techniques to your Power Bl reports and dashboards; and

e |dentify the purpose of Apps in the context of Power BI.

It Is Always About the Dataset!

The dataset is the cornerstone of any report or dashboard you might build using Power Bl. More
to the point, “window dressing” cannot cure the ills of an improperly constructed dataset.® Let
us consider some of the essential characteristics of your datasets in Power Bl to set the stage for
success when working in Power BI.

Fact Tables and Dimension (Dim) Tables

First, you should understand the difference between “fact” tables and “dimension (dim)” tables.
In the data you query into your datasets, fact tables contain the numeric information you need
to summarize in your Power Bl reports and dashboards. Examples include sales transactions,
hours recorded, and disbursements for expenses. On the other hand, dimension tables store the
categories, dates, product lines, accounts, and different groupings by which we want to group,
summarize, and filter the data stored in the related fact tables. For example, suppose you are
guerying data from an accounting application into your Power Bl-based dataset. The accounting

% Microsoft refers to the underlying data associated with Power BI reports and dashboards as datasets. If you have worked
with data models in Excel, you will recognize that a dataset in Power BI is virtually the same as a data model in Excel.
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transactions would reside in a fact table, and items such as the fiscal reporting period,
department, division, and sales channel would reside in multiple dimension tables. You would
then “relate” these tables together based on the presence of one or more common fields in your
dataset so that you can generate useful reports and dashboards.

As a matter of design principle (and to the extent that you have some influence over the design
of the tables in the underlying database), you should strive to construct your dim tables so they
do not expand endlessly. For example, you should not create a dim table containing items such
as general ledger accounts and departments. Mixing dissimilar information in the same dim table
increases the time, effort, and complexity of maintaining these tables. Continuing with the
general ledger account and department analogy, if your dim table contained both attributes, you
would need a separate row for every possible combination of general ledger account and
department. However, segregating that information into different dim tables will minimize both
tables' sizes. This action simplifies maintenance and improves the overall performance of the
reports and dashboards built from the dataset. Figure 87 illustrates how the single “uber” table
approach could become unwieldy compared to maintaining multiple, smaller dim tables.

Account Number Account Name Department ID Department Name
6010 Advertising Expense 10 Retail 6010 Advertising Expense
6010 Advertising Expense 20 Wholesale 6020 Amortization Expense
6010 Advertising Expense 30 OEM 6030 Bad Debt Expense
6010 Advertising Expense 40 Corporate
6020 Amortization Expense 10 Retail
6020 Amortization Expense 20 Wholesale 10 Retail
6020 Amortization Expense 30 OEM 20 Wholesale
6020 Amortization Expense 40 Corporate 30 OEM
6030 Bad Debt Expense 10 Retail 40 Corporate
6030 Bad Debt Expense 20 Wholesale
6030 Bad Debt Expense 30 OEM
6030 Bad Debt Expense 40 Corporate

Figure 87 - Maintaining Multiple, Smaller "Dim" Tables Is Generally Preferable to Maintaining
Larger, Combined Tables

“Star” Schema Versus “Snowflake” Schema

In addition to managing your fact and dimension (“dim”) tables, you should also be aware of how
you relate the tables in your dataset — more specifically, are the tables related in a “star” schema
or a “snowflake” scheme? With a star schema, the tables in your dataset connect in a hub-and-
spoke fashion, like that pictured in Figure 88.
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F DiscountQuantity

Figure 88 - Sample "Star" Data Schema in Power Bl

In a snowflake schema, the tables are “daisy-chained” sequentially, as shown in Figure 89.

[ DimProductCategory

1 EnglishProductCategonyMame

A ProduciCategorykey
" DimProductSubcategory
7 EnglishProductSubcategoryMame
7 ProductCategony¥ey

Al ProductSubcategorykey R Color
[ EnglishDescription

" DimProduct

- FactResellerSales - ..

Ell EnglishProductName

0 ListPrice 77 DueDatekey

3 Productkey F1 OrderDatekey

[l ProductSubcategorykey 1 OrderQuantity
7 Productkey
77 Resellerkay
71 salesAmount
=1 ShipDatekey

Figure 89 - Example of "Snowflake" Data Schema

The star schema is preferred when working with Power Bl datasets because it typically provides
better overall performance. The star schema has fewer joins between the various dim tables in
the dataset and the fact table(s). Consequently, queries typically run faster in this environment.
Further, star schemas are more scalable and adaptable to changes as your dataset evolves. For
example, if you add a new dim table to the dataset, you can easily relate that table to a fact table
without disturbing other relationships in the dataset. Also, the simplicity of the star schema
makes it relatively easy for even novices to understand.
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Accessing Data with Power Bl Desktop — Import vs. Direct Query

Power Bl Desktop offers two primary means to access data from external data sources and pull
that data into the application — Import and Direct Query. Because data is at the heart of any
report or dashboard you create using Power BI, it is essential to understand these two
approaches' similarities and differences.

Fundamentally, the Import option extracts the data from the external data source and loads it
into Power BIl. With all the data in the application, any visualization you create uses the imported
data. If the underlying data changes, you must refresh it to update your visualizations. Refreshing
your data imports the most up-to-date version of the dataset. Using Import provides a simple,
streamlined experience that works well with smaller datasets. In fact, when using Import, there
is a 1 GB file size limitation; if that limitation proves problematic, you should use Direct Query
instead.

On the other hand, the Direct Query option leaves the data in the source database, and no data
is imported or copied into Power BI. Instead, as you create and interact with your visualizations,
Power Bl queries the underlying data source in real-time, ensuring you look at the most up-to-
date information. Examples of some of the data sources to which you can make Direct Query
connections include Amazon Redshift, IBM DB2, SAP Hana, SQL Server, Spark, and Teradata.

From the brief discussion outlined in the preceding paragraph, it should be clear that Direct Query
is the preferred approach when dealing with very large datasets. If you are unsure which method
is used for a particular table in your dataset, click on that table and choose Storage mode in the
Properties pane, as shown in Figure 90.
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Figure 90 - Determining Whether You Are Using Import or Direct Query

Power Bl and Gateways

When working with the Power Bl Service, a common question regarding accessing data is, “What
is the On-premises Data Gateway, and do | need to use it?” To answer that question, let us first
examine the Gateway to determine whether it will be necessary for you.

What Is the Gateway?

The On-premises Data Gateway is a tool you can install to allow the Power Bl Service (and other
services in Microsoft’s Power Platform) to access your local data used by a Microsoft cloud-based
service, such as Power Bl Service. The Gateway is unnecessary if you work only with Power BI
Desktop. Remember, it facilitates communications between your local data — such as in a SQL
Server —and the Power Bl cloud environment.

Microsoft offers the Gateway in two modes — Personal and Standard. If you are working
independently and other users do not access your work in Power BI, you can install the Personal
mode of the Gateway. This mode allows the Power Bl Service to refresh data from your local data
sources into your cloud-based reports and dashboards. If you use this mode, you must leave your
computer running so the Gateway can access your data during its refresh processes.

On the other hand, use the Standard mode of the Gateway for multiple reports and datasets;
many users can share this mode of the Gateway. A crucial difference between the Enterprise and
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the Personal version of the Gateway is that the Enterprise version supports DirectQuery and live
connections to Analysis Services, whereas the Personal version does not.

Do | Need the Gateway?

If you use Power Bl Desktop — to the exclusion of the Power Bl service —you do not need to install
the Gateway. On the other hand, if you use Power Bl.com and want your cloud-based services to
refresh data from your local data sources, you will need to install the Gateway to facilitate those
refreshes.

To access and install the Gateway, visit the following site:

https://www.microsoft.com/en-us/download/details.aspx?id=53127

Adding Your Own Data to Power BI

Occasionally, you might create a Power Bl report or dashboard, only to notice that you do not
have all the data necessary for your reporting objective. Perhaps, for example, you want to create
a visualization that highlights salesperson performance relative to established quotas. However,
you do not have each salesperson’s quota in a table in your underlying dataset. To remedy this
situation quickly, you could add a user-defined table to the dataset model that contains each
salesperson’s quota.

To do so, click Enter Data on the Home tab in Power Bl. Then, in the resulting Create Table
window, add a name for the newly created table near the window's lower left corner. Then, add
names for each column (field) in the table and data for each row (record). Finally, click Load near
the window’s lower right corner to add a user-defined table, an example of which Figure 91
provides.

Copyright © 2026. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page 108


https://www.microsoft.com/en-us/download/details.aspx?id=53127

Create Table

Salesperson Quota +
1 Jimenez 12000000
2 Harris 11500000
3 X 12500000
4 Smith 13750000
5 Luvold 13500000
+

Iy Name: [Salesperson Quota5| }

m Edit Cancel

Figure 91 - Creating a User-defined Table in Power Bl

Once you create the user-defined table, Power Bl treats it like all other tables. You will be able to
relate it to other tables in your dataset. Likewise, you will be able to add DAX-based user-defined
calculations to it. And you can incorporate its contents in any Power Bl-based report, dashboard,
or other objects you might choose to create. However, you cannot return to the table and edit it
as if it were a spreadsheet.

Managing Cardinality and Cross Filter Direction in Power Bl Desktop

Whenever you add two or more tables to a dataset, Power Bl Desktop attempts to identify and
establish relationships between these tables. These relationships are critical to the success of
your project because they allow you to “link” multiple tables together based on the presence of
one or more common fields. In turn, these relationships enable you to create reports and
dashboards that summarize information from multiple tables.

As Power Bl Desktop attempts to create relationships between tables, it also automatically tries
to establish the cardinality and cross filter direction properties for that relationship. Further, if it
does indeed identify and establish a relationship, it automatically marks that relationship as
“active.”

The cardinality property determines the direction of the relationship. According to Microsoft,
there are four options for cardinality in a Power Bl dataset.
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1. Many-to-one (*:1): A many-to-one relationship is the default relationship type. Not
surprisingly, it is also the most common. It means the column in one table can have more
than one instance of a value, and the other related table, often known as the lookup table,
has only one instance of a value.

2. One-to-one (1:1): In a one-to-one relationship, the column in one table has only one
instance of a particular value, and the other related table has only one instance of that
value.

3. One-to-many (1:*): In a one-to-many relationship, a column in one table has only one
instance of a particular value. Note that the related column in the other table can have
more than one instance of a value.

4. Many-to-many (*:*): With composite models, you can establish a many-to-many
relationship between tables, removing requirements for unique values in tables. It also
removes previous workarounds, such as introducing new tables to establish relationships.
However, in general, you should seek to avoid many-to-many relationships.

You can manage the cardinality — and other aspects of a relationship — in Power Bl Desktop. First,
click Manage Relationships on the Ribbon’s Home tab in Power Bl Desktop to open the Manage
Relationships dialog box. Next, select the relationship you need to edit and click the Edit button
near the bottom of the dialog box to open the Edit relationship dialog box, as shown in Figure
92. There, you can edit the relationship's cardinality in your dataset.
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Figure 92 - Managing Relationships, Including Cardinality, in Power Bl Desktop

In addition to editing the cardinality of a relationship, you can also change the cross-filter
direction. The Both setting is generally preferred for most datasets, particularly those arranged
in a “star” schema. This setting allows Power Bl to treat all aspects of the connected tables as if
they are a single table. However, generally, you should not use this setting when you have two
or more fact tables that link to common dim tables. In cases such as these, the Single option is
generally preferred; in fact, the Single option is mandated if you import a data model from Excel
2013 or Excel 2010.

Creating Formulas in Power Bl with Data Analysis Expressions

Data Analysis Expressions (DAX) functions are a library of functions to create user-defined
calculations in Power Bl datasets. You can also use DAX functions in Excel-based data models,
Azure Analysis Services, and SQL Server Analysis Services.

The formulas you create using DAX functions can address issues such as time-based calculations,
filtering your data, transforming textual data, and statistical calculations. Although a complete
discussion of DAX functions is beyond the scope of this session, perhaps what is most important
to remember about them is that they serve as the vehicle for adding user-defined calculations
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into your datasets. You can examine the full complement of DAX functions at
https://docs.microsoft.com/en-us/dax/dax-function-reference.

The DAX environment currently includes over 300 functions, some of which act virtually the same
as their counterparts in a traditional Excel environment. These functions can add calculated
columns and measures to your Power Bl datasets. These functions are powerful and can extend
the usefulness of Power BI for all users.

While many of the functions used for creating calculated columns work the same in Power Bl as
in traditional Excel applications, some differences exist, including the following.

e DAX renames Excel’s TEXT function to FORMAT, SUMIFS to CALCULATE, and CHOOSE to
SWITCH.

e DAX adds a new BLANK function often used with IF to exclude specific rows from
calculations.

e DAX uses RELATED instead of VLOOKUP to perform queries on data in a PivotTable.

Also, according to Microsoft, some general guidelines regarding using DAX functions include
those listed below.

e Many DAX functions have the same name and general behavior as Excel functions but
have been modified to take different types of inputs and, in some cases, might return a
different data type.

e DAX functions never take a specific cell or a range of cells as a reference; instead, DAX
functions take a column or table as a reference.

e DAX date and time functions return a datetime data type. In contrast, Excel date and time
functions return an integer representing a date as a serial number.

e Many new DAX functions either return a table of values or make calculations based on a
table of values as input. In contrast, Excel has no functions that return a table, but some
functions can work with arrays.

e DAX provides new lookup functions similar to Excel's array and vector lookup functions.
However, the DAX functions require that a relationship exists between the tables.

e DAX does not support the variant data type found in Excel. Instead, the data in a column
should be of the same data type. If the data is not the same type, DAX changes the entire
column to the data type that best accommodates all values.
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Some DAX functions work virtually identically to their “normal” Excel counterparts. For instance,
the DAX functions AVERAGE, AVERAGEA, COUNT, COUNTA, MAX, MIN, PRODUCT, and SUM
have similar syntax, structure, and performance compared to functions sharing the same name
in Excel. To illustrate, compare the following usages of SUM — the first example is the traditional
SUM function, and the second is a DAX version of SUM.

=SUM(A1:A57)
=SUM(Sales[Amt])

In the first example, the SUM function adds cells Al through A57. However, note the absence of
any cell references in the second example. Instead, the SUM function in the second example
instructs Excel to sum the “Amount” column from the “Sales” table in a dataset.

Creating Simple Calculated Columns with DAX

Calculated columns are columns that you add to an existing dataset. Instead of pasting or
importing values, you create a DAX formula that defines the column’s values. Once you create a
calculated column, you can use the formula results in a calculated column like you would use
data from any other column.

Toillustrate a calculated column built using DAX expressions, consider the data extraction shown
in Figure 93; the extraction shows a sampling of time and billing data for a consulting firm. In
addition to the firm’s management wanting to see total hours and revenue, the managers also
want to see average revenue at the record level. One way to do this would be to add a calculated
column to the dataset. As shown in Figure 93, this process can begin by right-clicking in the Fields
pane on the right side of the window and choosing New Column.
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Figure 93 - Extraction of Time and Billing Data Used in Creating Calculated

Next, in the Formula Bar, enter the following formula.

Columns with DAX

AverageRev = Round(Data1[Net Revenue]/Data1[Hours] ,2)

Although this formula looks similar to an Excel function, it uses DAX’s ROUND function to divide
the amount of Net Revenue by the Hours for each row to compute the newly-created
AverageRev column's value.
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Figure 94 - Completed Example of a Calculated Column Created with DAX

Creating Measures Using DAX

Continuing with the previous example, if the volume of data in the dataset was vast, it might not
be wise to add a separate formula on every row. Instead, a single calculation known as a measure
may be a better option depending upon the circumstances. For example, to create a measure
that calculates a composite calculation of average revenue for all records in the dataset, you
could right-click on the table, choose New measure, and enter the following formula.

AverageRev = SUM(Data1[Net Revenue])/SUM(Data1[Hours])

Once you create the measure, you can use it in virtually any Power Bl visualization, such as the

one in Figure 95.
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Figure 95 - Using a Measure in a Power Bl Visualization
A Deeper Dive into DAX

For many, the key to unleashing the power of datasets in Power Bl rests in using DAX to create
calculations that would otherwise be time-consuming or even impossible. While a complete
discussion of the multitude of DAX functions is beyond this session's scope, we will now examine
several of these functions to understand better how to work with DAX.

As identified previously, over 300 DAX functions exist to create calculated columns and measures
in Power Bl. Some DAX functions, such as CALENDAR, return a table of values. Others are like
Excel functions but with different names and different syntaxes. For example, TEXT and CHOOSE
become FORMAT and SWITCH, respectively, in DAX. DAX also includes time intelligence
functions, such as TOTALYTD, TOTALMTD, and TOTALQTD, which are unavailable in Excel. Lastly,
DAX offers several “super-functions,” such as SUMX, RELATED, and CALCULATE, for making
calculations not otherwise possible using ordinary Excel functions.

While the DAX function library resembles the Excel function library in some aspects, the libraries
have many differences, as illustrated in the preceding paragraph. The following examples of
working with DAX functions demonstrate how (and why) you should work with selected DAX
functions.

FILTER
As shown below, the FILTER function returns a subset of a table or expression.
FILTER(<table> <filter>)

Suppose you want to count the items sold at the premium level, which you define as anything
over $100. To complete this task, you can use the COUNTROWS function in tandem with the
FILTER function.

Copyright © 2026. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page 116



=COUNTROWS(FILTER('Sales’, 'Sales'[Sales] > 100))

The first parameter, Sales, identifies a table or an expression that results in a table. The second
parameter, 'Sales'[Sales] > 100, represents a Boolean, or true/false expression that evaluates
each table row. In this expression, we pass the Sales table to the FILTER function and ask it to
return any sales over $100. You will never use the FILTER function as a stand-alone function;
instead, you will always use it with other functions. In the example above, we use the FILTER
function to return a subset and count the results.

ALL

You can use the ALL function to return all the rows in a table or values in a column, ignoring any
filters in place.

ALL(<table> or <column>)

Suppose you have applied a filter to a table, but you also need to summarize all the data from
the table, disregarding the filter. The following expression that incorporates the ALL function can
help you achieve this.

= COUNTROWS(ALL('Sales'))

In this example, we pass the Sales table to the ALL function, asking it to clear any existing filters.
Like the FILTER function, you will use the ALL function with other functions. In this case, we use
ALL with COUNTROWS to count all sales records. The ALL function accepts either a table or a
column.

RELATED
The RELATED function returns a corresponding value from another table, as shown below.
RELATED(<column>)

So far, we’ve worked with functions that can help you return a subset or clear any filters on a
table or column. For example, suppose we need to filter our sales for only the United States but
don’t have all the data we need in one table to accomplish this. Fortunately, we have the
RELATED function, which we can use to retrieve values from one table to another through an
established relationship. For example, a many-to-one relationship exists between the Sales and
SalesGeography tables. Therefore, we can use the following expression that incorporates the
RELATED function to return a count of sales orders for only the United States.

= COUNTROWS(FILTER(ALL('Sales'), RELATED('SalesGeography'[Countries]) = "United States"))
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TOTALYTD / TOTALQTD / TOTALMTD

Time intelligence functions in DAX enable you to manipulate data based on the passage of time,
including days, months, quarters, and years. You can use these functions to build and compare
calculations over those periods.

TOTALYTD(<expression>,<dates>[,<filter>][,<year_end_date>])

Continuing from the examples above, let’s say you want to see this year's total sales. The
following expression incorporating the TOTALYTD function can easily enable you to do this.

= TOTALYTD(SUM('Sales'[Sales]), 'Dates'[Dates])

The first parameter, 'Sales'[Sales], identifies the column to aggregate. This parameter could also
be an expression that returns a scalar or singular value. The second parameter, 'Date'[Dates], is
a column that contains dates. Time intelligence functions are beneficial functions that eliminate
the need for complicated code in calculating aggregations over commonly used intervals.

CALCULATE
The CALCULATE function evaluates an expression in a context modified by specific filters.
CALCULATE(<expression>, <filterl> <filter2>...)

Suppose you are now interested in tabulating all sales for all areas. While you could create some
piecemeal expressions to accomplish this, you can achieve the same result efficiently by utilizing
the CALCULATE function. The following example, which uses the CALCULATE function, can
generate this result.

= CALCULATE(SUM('Sales'[Sales]),ALL('SalesGeography'))

The first parameter, SUM('Sales'[Sales]), identifies the column you want to aggregate. The
second parameter, ALL('SalesGeography'), represents a Boolean expression that removes any
filters on the SalesGeography table, including page-level filters. The CALCULATE function is one
of the most powerful and valuable functions in DAX. It is helpful to think of the CALCULATE
function as a supercharged “IF” statement. Some rules apply to the CALCULATE function: the
filter parameters cannot reference measures, and expressions cannot use any functions that scan
or return a table. Many professionals use the CALCULATE function with aggregation functions,
often with one or more filtering parameters.

SUMX

In this example, the dataset contains tables containing columns for price, units, and discount but
not for net revenue. Therefore, creating a report summarizing net revenue will require a
calculated column or a measure. While you can use Power Bl to create a calculated column, a
measure is a better solution. You can create measures from the Ribbon, the Fields pane, or the
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dataset. To establish the measure, select the table for storing the measure. Then, enter the
following formula in the Formula box to create the calculation.

=SUMX(fTrans,ROUND(RELATED(dProducts[Price])*fTrans[Units]*(1-fTrans[Discount]),2))

Note how Formula AutoComplete prompts you during the formula-building process. Click Check
formula to make sure that there are no errors in the procedure.

SUMX is a DAX function that creates a calculation for each record in a table and then aggregates
the calculations’ results across the entire table. (Other DAX functions that produce comparable
results are AVERAGEX, COUNTX, COUNTAX, MINX, and MAXX). The RELATED function calculates
values by reference to columns in other related tables. In this case, Units and Discount reside in
the fTrans table, but Price resides in the corresponding dProducts table, hence using the
RELATED function. Note that DAX lookup functions, such as RELATED, require that relationships
exist between the tables.

Observe how measures appear in the Field pane. A “calculator” icon appears adjacent to each
measure, as shown in Figure 96. In this example, we created a single measure. It reports the net
revenue for each reporting object as the report's filter context (row, column, filter, slicer) applies
to the summarized value.
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Figure 96 — Sample Power Bl Matrix Report Summarizing the Calculated NetRevenue Measure

Adding Additional Visualization Options to Power BI

By default, Power Bl offers over 25 standard visualizations; many users will find this library of
tools more than adequate for their needs. However, it is essential for those who need more
advanced or sophisticated visualization options to recognize that you can add custom
visualizations to your Power Bl environment. To view your options for adding custom
visualizations to your Power Bl environment, click More Visuals on the Ribbon’s Home tab,
followed by From AppSource. This action opens the window pictured in as shown in Figure 97.
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Figure 97 - Adding Custom Visualizations from the Power Bl Marketplace

When you access the Power Bl Visuals Marketplace, you can view hundreds of visualizations to
enhance your reports and dashboards. Many visualizations are free, some are offered in a
“freemium” model, and some are a “pure purchase” option. Additionally, you may find that
viewing the custom visualization options is more manageable in your web browser. If so, you can
visit Microsoft’s AppSource site for a complete listing of available custom visualizations. Further,
you can download any custom visualizations you desire directly from AppSource.

For example, suppose you need to display multiple KPIs simultaneously, and you also want to
show the general trend for each. Then, you could download and install the free KPI Ticker custom
visualization available from MAQ Software in AppSource. More specifically, you can go to
AppSource to download the tool and see an example of using it. Once you install it, you could
create a visualization like the one pictured in Figure 98 to show the current values for selected
metrics and their general trend.
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Figure 98 - Power Bl Visualization Created with KPI Ticker Add-in
The Role of Apps in Power Bl
Microsoft describes Power Bl apps as follows.

An app is a Power Bl content type that combines related dashboards and reports
all in one place. An app can have one or more dashboards and reports, all bundled
together. Apps are created by Power Bl designers who distribute and share the
apps with consumers like you.

Further, the company says the following about Power Bl apps.

Apps are an easy way to share different types of content at one time.
App designers create the dashboards and reports and bundle them together into
an app. The designers then share or publish the app to a location where you,
the consumer, can access it. Because related dashboards and reports are bundled
together, it's easier for you to find and install in both the Power Bl service
(https://powerbi.com) and on your mobile device. After you install an app, you
don't have to remember the names of a lot of different dashboards or reports
because they're all together in one app, in your browser or on your mobile device.

With apps, whenever the app author releases updates, you automatically see the
changes. The author also controls how often the data is scheduled to refresh, so
you don't need to worry about keeping it up to date.

Apps are the “new and improved” version of content packs in Power Bl. While content packs are
still available as a feature, apps are now the preferred method of distributing Power Bl reports,
dashboards, and other objects to other users in your organization. With apps, you and your team
have a more controlled environment to make Power Bl-based content available to other team
members. Further, you can designate which team members have access to these apps, keeping
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you in control of disseminating critical — and potentially sensitive — data throughout your
organization.

You must have a Power Bl Pro license to create or update an app. You must also have a Power B
Pro license to access and use apps. However, if the app content is in a Power Bl Premium account,
end-users will not need a Power BI Pro license to access it.

Additionally, you must create an app workspace to create an app. You can think of an app
workspace as the staging area for your app. Additionally, the workspace serves as a “container”
for all the content you will make available in your app. Notably, you need not be the only person
to access your workspace. Instead, you can add other authors and collaborators to this
environment so you do not work in isolation.

To create an app workspace, in Power Bl Service, choose Workspaces, New workspace, as shown
in Figure 99. Then, provide a name for your workspace, and establish appropriate access rights.
Finally, click Save to complete creating your workspace, adding members, and addressing
security.

Power Bl Home Q_ search
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Home y apps &2 From external orgs
@ l Eearch Type Opened
Create [ e e
. & Admin monitoring
Report a year ago
Browse .
9 My workspace & ¥
@ Report a year ago
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APPS
<& Business Intelligence Dashboard dpyEagaqo
Metrics & K2 Enterprises Team Site Dashboard a year ago
I o - R
D ommys App TYorkspace Report a year ago
Deployment pipelines FEpit ayearago
i + New workspace
Power BI

Figure 99 - Creating a Workspace in Power Bl as Apps

Once you have created a workspace, you can create and save dashboards, reports, workbooks,
datasets, and dataflows in the workspace. Further, you can publish these objects as apps and
make the apps available to other parties; Figure 100 illustrates that process.
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Figure 100 - Publishing Items in a Workspace

Once you publish the app, authorized team members can access it in the App Workspace.
Alternatively, you can provide a link to the app, and team members will be able to access it using
the link. Using this process, you can quickly and securely provide access to reports, dashboards,
and other objects to those team members who need access to that information.

Securing Your Power Bl Data, Reports, and Dashboards

Security is a prime concern for all business professionals today, and one we must address when
creating Power Bl reports and dashboards. Power Bl addresses security at two levels — the Web
Front End (WFE) cluster and the Back-End cluster.

According to Microsoft, the WFE cluster manages Power Bl's initial connection and
authentication process, using Azure Active Directory to authenticate clients and providing tokens
for subsequent client connections to the Power Bl service. Power Bl also uses the Azure Traffic
Manager (ATM) to direct user traffic to the nearest data center, the authentication process, and
download static content and files. Finally, Power Bl uses the Azure Content Delivery
Network (CDN) to efficiently distribute static content and files to users based on geographical
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locale. This security level exists with virtually no end-user interaction required other than
entering usernames and passwords when logging in.

The Back-End cluster addresses security for all post-login user interactions with Power BI, such
as working with data. The principal security technique provided in this cluster to prevent
unauthorized access to data is Row-Level Security (RLS). Setting up RLS allows you to restrict
what users can see as they work with Power Bl tiles, reports, dashboards, and datasets. At a high
level, activating RLS involves the following steps.

Set up Roles in Power Bl for each of your user groups.

Add a DAX expression to filter the data for each Role you establish.
Validate each Role in Power Bl Desktop to ensure it works as intended.
Add members to each Role, as appropriate.

Test and validate each role in Power Bl Service.

vk wnh e

Setting up Roles

Assuming you have linked your data into Power Bl Desktop, from the Modeling tab of the Ribbon,
click Manage Roles to begin setting up roles in the application. In the Roles section of the Manage
roles dialog box, click Create and enter the name of the role you are creating. Next, select the
table containing the data you want to apply a filter for this role. For example, if you need to create
a role that limits a user’s ability to see data only for sales of Computers, you might choose to
assign the name “Computers” to the role. Then select the Product Category table to add a DAX
expression that filters the data accordingly, as indicated in the next step.

Adding DAX Expressions to Filter Data for Each Role

The next step is to create a DAX expression that filters the data visible in the role. In this example,
we will create an expression that filters the data to Computers, as shown in Figure 101. By
creating such a filter, the users to whom this role is assigned can only see transactional data when
the Product Category associated with each transaction is Computers. Click Save to complete the
process of creating the role.
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Figure 101 - Creating a Role in Power Bl to Filter Data to a Single Product Category
Validating Roles in Power Bl Desktop

With the role created, you can validate it in Power Bl Desktop. To do so, select the checkmark
near the upper right corner of the dialog box. Then, click Save to complete the process of creating
the role.

Create or open a report in Power Bl Desktop for additional role validation. Then, click View as
Roles on the Modeling tab of the Ribbon. Next, select the role for testing in the View as roles
dialog box. You should immediately see the report filtered based on the role chosen. For example,
Figure 102 illustrates how such a “testing” report might appear with the Computers role created
above.
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Figure 102 - Validating That a Newly Created Role Provides Row-level Security
Add Members to Roles

Although you create roles in Power Bl Desktop, you do not assign them to users in that
application. Instead, you assign users to their respective roles in the Power Bl Service. Once you
publish your report to the service, access the dataset for the report and click the ellipses for the
dataset, followed by selecting Security. Then, you can add the email addresses of each person to
whom you want to assign the role, as shown in Figure 103.
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Figure 103 - Adding Users to a Role in Power BI Service

Testing and Validating Roles in Power Bl Service

You can also test the application of the role in the Power Bl Service. To do so, again click on the
ellipses next to the dataset and choose Security. Then, click the ellipses next to the role you want
to test and select the resulting Test as role option. Upon doing so, Power Bl Service will display a
simple report that shows the data filtered according to the role’s specifications.

Having created, tested, and applied the roles, from this point forward, any team members to
whom a role is assigned will be able to see only the designated data in Power Bl Service. This
feature helps ensure unauthorized individuals cannot access data they should not see.

Improving the Performance of Your Power Bl Reports and Dashboards

No one likes a report or dashboard that takes an extended time to update or refresh. Yet, failing
to plan your Power Bl reports and dashboards can sometimes provide such a negative
experience. To address that situation and ensure that your reports and dashboards are not
sluggish and slowing down your users, consider the following tips for improving Power Bl’s
performance.

If you are importing data into Power BI, you should know that sluggish performance is often
attributable to the dataset's size. Therefore, consider the following techniques to keep the size
in check and improve performance.

e Remove unnecessary columns and rows from your data tables. You can delete
unnecessary columns and apply filters to remove unnecessary rows when creating your
qgueries. Of course, the query engine will save these as Applied Steps and rerun them
every time you refresh the query.
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e Consider summarizing data before loading it into the dataset. For example, instead of
loading all individual sales transactions for a year, you could pre-summarize the
transactions to the monthly level and then load the summarized data.

e Whenever possible, load numeric information into your datasets instead of text. Power
Bl stores numeric information more efficiently than textual data. So, for example, if you
have a purchase order with the identification code “P0987654,” consider removing the
textual prefix of “PO” and storing only the numeric constant of “987654.”

e Consider using Mixed mode data storage techniques. In this environment, you would
qguery and store smaller tables using the Import storage mode and reserve the Direct
Query storage mode for larger tables. Revisit Figure 90 to see how to establish these
settings.

If you use Direct Query, the techniques for mitigating sluggish performance differ from those
used for Import. Of course, this is because you would typically use Direct Query when dealing
with large datasets. Among the recommended steps in this environment are the following.

e Ensure that the integrity of relationships between all tables remains intact. For example,
if you have unrelated records between a fact and a dim table, performance can be
adversely affected.

e Addindexes on tables or views so that data retrieval speeds are optimized.

e Consider adding data transformations such as calculated columns to avoid running a
SUMX or similar function across large volumes of data each time Direct Query refreshes.

e Minimize the number of times you use relative data filters, such as last year, last quarter,
or yesterday. Instead, when working with large datasets, use “hard-coded” dates, such as
“09/01/2022,” in your date filters.

e Always use the most straightforward measure possible, including aggregate functions
such as SUM, COUNT, MIN, and MAX.

e Hide the one-side column of a one-to-many relationship so it likely remains unused in a
visual. This action will reduce the likelihood that Power Bl would need to retrieve data
from a query to join the one-side and the many-side tables when creating the
visualization. Instead, all data would come from the many-side table.

e When designing visualizations, apply your filters before you create the visualizations. This
step should reduce latency by restricting the volume of data under consideration.
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e For large datasets, consider disabling cross-filtering across reports. Also, be aware that
other filters can impact performance, including filters containing measures, TopN filters,
and multi-select Slicer filters.

Summary

Business intelligence is one of today’s hottest topics. While many professionals relied historically
on Excel to create their Bl reports and dashboards, newer tools such as Microsoft’s Power Bl are
increasingly available and used. Understanding the fundamentals of successful Bl efforts outlined
in this course will increase your chances of successful Bl projects, regardless of which tools you
use. Further, you can capitalize on your existing Excel knowledge to quickly leverage Power Bl as
your business intelligence platform. As you’ve learned in this course, Power Bl leverages your
Excel skills but provides more robust capabilities for creating Bl reports and dashboards. By
combining the right approach to Bl reporting with an appropriate Bl reporting platform, you will
be well on your way to successful Bl reports and dashboards.

Copyright © 2026. Reproduction or reuse for purposes other than a K2 Enterprises training event is prohibited.

Page 130



	Table of Contents
	Introduction 
	Three Rules of this Seminar
	Course Development
	About K2 Enterprises
	Our Mission Statement
	Our Instructional Team

	The K2 Seminar Curriculum
	Full-day Seminars
	Half-day Seminars

	On-Site Training
	Web-Based Training
	K2 Internet Sites
	Chapter 1 – Gaining Insight and Creating Competitive Advantage with Business Intelligence
	Learning Objectives
	What Is Business Intelligence?
	Where Is Business Intelligence Useful?
	Situations Ideal for Business Intelligence Efforts
	Addressing the Need for More Timely and Improved Decisions
	Automating Repetitive Reports
	Identifying Trends and Opportunities
	Motivating Team Members and Encouraging Teamwork


	Characteristics of Successful BI Efforts
	The Importance of Do It Yourself Business Intelligence
	Examples of Today’s Leading Business Intelligence Tools
	Excel as a BI Tool
	Extending Excel with Microsoft’s Power BI
	Tableau, A Powerful BI Option
	Qlik Sense 

	Chapter 2 — Fundamental Business Intelligence With Excel
	Learning Objectives
	What Functionality is Necessary?
	Querying Data in Excel
	Creating a Multi-table Query

	Summarizing Data with Excel-based PivotTables
	Fundamentals of PivotTables
	Grouping Data in a PivotTable

	Sorting and Filtering PivotTable Data
	Sorting PivotTable Results
	Filtering Results
	Label Filters
	Value, Including Top and Bottom “X” Results
	Date Filters
	Applying Slicer Filters
	Adding Timeline Filters to PivotTables


	Presenting Visualizations in Excel-based BI Reports and Dashboards
	Charting Fundamentals
	Choosing a Chart Type

	PivotCharts
	Conditional Formatting 
	Conditional Formatting Based on Formulas
	Conditional Formatting Options in Excel 


	Chapter 3 – Extending Excel with BI Tools
	Learning Objectives
	Which BI Tools are Available in Excel?
	Do I Need Excel’s BI Tools?

	Extracting Data Using Power Query
	Data Models – The Core of Power BI and Excel-based BI Projects
	Working with Power Pivot
	Creating a Basic PivotTable with Power Pivot
	Using Power Pivot to Create and Manage Data Models Feeding into Your Pivot Tables
	Defining Relationships in Power Pivot
	Creating Calculated Columns in Power Pivot Data Models


	More Visualizations with 3D Maps
	Chapter 4 – Working with Power BI Tools
	Learning Objectives
	Microsoft Power BI
	What Are the Components of Power BI?
	Power BI Versions and Pricing

	Power BI Desktop Interface
	Building the Dataset
	Defining Relationships Using Design View

	Building Matrix Reports
	Building Multi-tile, Dashboard-style Reports
	Publishing a Report to the Power BI Service and Creating Dashboards
	Creating A Dashboard
	Querying a Dashboard
	Optimizing a Dashboard for Mobile Viewing

	Chapter 5 – Advanced Topics in Power BI
	Learning Objectives
	It Is Always About the Dataset!
	Fact Tables and Dimension (Dim) Tables
	“Star” Schema Versus “Snowflake” Schema

	Accessing Data with Power BI Desktop – Import vs. Direct Query
	Power BI and Gateways
	What Is the Gateway?
	Do I Need the Gateway?

	Adding Your Own Data to Power BI
	Managing Cardinality and Cross Filter Direction in Power BI Desktop
	Creating Formulas in Power BI with Data Analysis Expressions
	Creating Simple Calculated Columns with DAX
	Creating Measures Using DAX
	A Deeper Dive into DAX
	FILTER
	ALL 
	RELATED 
	TOTALYTD / TOTALQTD / TOTALMTD
	CALCULATE
	SUMX


	Adding Additional Visualization Options to Power BI
	The Role of Apps in Power BI
	Securing Your Power BI Data, Reports, and Dashboards
	Setting up Roles
	Adding DAX Expressions to Filter Data for Each Role
	Validating Roles in Power BI Desktop
	Add Members to Roles
	Testing and Validating Roles in Power BI Service

	Improving the Performance of Your Power BI Reports and Dashboards
	Summary

