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Introduction

Over the last few years, the concept of self-service business

intelligence (BI) has taken over the corporate world. Self-

service BI is a form of business intelligence in which end-

users can independently generate their own reports, run

their own queries, and conduct their own analyses, without

the need to engage the IT department.

The demand for self-service BI is a direct result of several

factors:

More power users: Organizations are realizing that

no single enterprise reporting system or BI tool can

accommodate all of their users. Pre-defined reports

and high-level dashboards may be sufficient for some

casual users, but a large portion of today’s users are

savvy enough to be considered power users. Power

users have a greater understanding data analysis and

prefer to perform their own analysis, often within

Excel.

Changing analytical needs: In the past, business

intelligence primarily consisted of IT-managed

dashboards showing historic data on an agreed upon

set of key performance metric. Managers today are

demanding more dynamic predictive analysis, the

ability to iteratively perform data discovery, and the

freedom to take the hard left and right turns on data

presentation. These managers often turn to Excel to

provide the needed analytics and visualization tools.

Speed of BI: Users are increasingly dissatisfied with

the inability of IT to quickly deliver new reporting and

metrics. Most traditional BI implementations fail

specifically because the need for changes and answers

to new questions overwhelmingly outpace the IT



department’s ability to deliver them. As a result, users

often find ways to work around the perceived IT

bottleneck and ultimately build their own shadow BI

solutions in Excel.

Recognizing the importance of the self-service BI revolution

and the role Excel plays in it, Microsoft has made substantial

investments in making Excel the cornerstone of its self-

service BI offering. These investments have appeared

starting with Excel 2007; to name a few: the ability to

handle over a million rows, tighter integration to SQL Server,

pivot table slicers, and the Power Pivot Add-in.

With the release of Excel 2013 and the Power BI suite of

tools (Power Pivot, Power Query, Power Map, and Power

View), Microsoft has aggressively moved to make Excel a

player in the self-service BI arena.

The Power BI suite of tools ushers in a new age for Excel. For

the first time, Excel is an integral part of the Microsoft BI

stack. You can integrate multiple data sources, define

relationships between data sources, process analysis

services cubes, and develop interactive dashboards that can

be shared on the web. Indeed, the new Microsoft BI tools

blur the line between Excel analysis and what is traditionally

IT enterprise-level data management and reporting

capabilities.

With these new tools in the Excel wheelhouse, it’s becoming

important for business analysts to expand their skillset to

new territory, including database management, query

design, data integration, multidimensional reporting, and a

host of other skills. Excel analysts have to expand their skill-

set knowledge base from the one dimensional spreadsheets

to relational databases, data integration, and

multidimensional reporting,



Microsoft Business Intelligence Tools for Excel Analysts is

aimed squarely at business analysts and managers who find

it increasingly necessary to become more efficient at

working with big data tools traditionally reserved for IT

professionals. This book guides you through the mysterious

world of PowerPivot, SQL Server, and SharePoint reporting.

You find out how to leverage the rich set of tools and

reporting capabilities to more effectively source and

incorporate business intelligence and dashboard reports.

Not only can these tools allow you to save time and simplify

your processes, they can also enable you to substantially

enhance your data analysis and reporting capabilities.

What You Need to Know

The goal of this book is to give you a solid review of the

business intelligence functionally that is offered in the

Microsoft BI suite of tools. These tools include: Power Pivot,

Power View, Power Map, Power Query, SQL Server Analysis

Services, SharePoint, and PerformancePoint.

Throughout the book, we discuss the each particular topic in

terms and analogies with which business analysts would be

familiar. After reading this book, you will be able to:

Use Power Pivot to create powerful reporting

mechanisms

Automate data integration with Power Query

Use SQL Server’s built-in Functions to analyze large

amounts of data

Use Excel pivot tables to access and analyze SQL

Server Analysis Services data

Create eye-catching visualizations and Dashboards

with Power View



Gain insight and analytical power with Data Mining

tools

Publish dashboards and reports to the web

What the Icons Mean

Throughout the book, icons appear to call your attention to

points that are particularly important.

 We use Note icons to tell you that something is

important— perhaps a concept that may help

you master the task at hand or something

fundamental for understanding subsequent

material.

 Tip icons indicate a more efficient way of doing

something or a technique that may not be

obvious. These will often impress your

officemates.

 We use Caution icons when the operation that

we're describing can cause problems if you’re

not careful.



How This Book Is Organized

The chapters in this book are organized into four parts.

Although each part is an integral part of the book as a

whole, you can read each part in any order you want,

skipping from topic to topic.

Part I: Leveraging Excel for Business

Intelligence

Part I is all the business intelligence tools found in Excel.

Chapter 1 starts you off with the fundamental database

management concepts needed to work with the Microsoft BI

tools. Chapter 2 provides an overview of PivotTables — the

cornerstone of Microsoft BI analysis and presentation. In

Chapters 3 and 4, you discover how to develop powerful

integrated reporting mechanisms with Power Pivot. Chapters

5 and 6 shows you the basics of using Power View and

Power Map to develop interactive visualizations and

dashboards. Chapter 7 rounds out Part 1 with an exploration

of data integration and transformation using Power Query.

Part II: Leveraging SQL Server for

Business Intelligence

Part II focuses on leveraging Microsoft’s SQL Server

database tools to enhance your ability to develop business

intelligence solutions. Chapters 8, 9, and 10 provide the

fundamentals you need to manage data, create queries, and

develop stored procedures in Microsoft SQL Server. Chapter

11 picks up from there, showing you how to incorporate SQL

Server analyses into your Excel reporting models. Chapter

12 introduces you to SQL Reporting Services, showing you

an alternative to Excel reports. In Chapter 13, you discover

how to browse and analyze Microsoft SQL Analysis Services



OLAP cubes. You wrap up Part II with Chapter 14 where you

get a look at the Data Mining Add-In for Excel.

Part III: Delivering Business

Intelligence with SharePoint and

Excel Services

In Part III, you gain some insights on the role SharePoint

plays in the Microsoft business intelligence strategy. Chapter

15 demonstrates how to leverage SharePoint and Excel

Services to publish your reporting solutions to the Web.

Chapter 16 wraps up your tour of the Microsoft business

intelligence tools with a look at the PerformancePoint

dashboard development solution for SharePoint.

Part IV: Appendixes

Part IV includes some peripheral material that completes the

overall look at the business intelligence landscape.

Appendix A provides a comparison of the currently available

big data toolsets on the market today. Appendix B details

some of the considerations for moving business intelligence

solutions to mobile devices.

About the Companion Web Site

This book contains example files available on the

companion Web site that is arranged in directories that

correspond to the chapters. You can download example files

for this book at the Web site:

www.wiley.com/go/bitools

http://www.wiley.com/go/bitools
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Chapter 1: Important

Database Concepts

In This Chapter



Using a database to get past Excel limitations

Getting familiar with database terminology

Understanding relational databases

How databases are designed

Although Excel is traditionally considered the premier tool

for data analysis and reporting, it has some inherent

characteristics that often lead to issues revolving around

scalability, transparency of analytic processes, and

confusion between data and presentation. Over the last

several years, Microsoft has recognized this and created

tools that allow you to develop reporting and business

intelligence by connecting to various external databases.

Microsoft has gone a step further with Excel 2013, offering

business intelligence (BI) tools like Power Pivot natively; it

effectively allows you to build robust relational data models

within Excel.

With the introduction of these BI tools, it’s becoming

increasingly important for you to understand core database

fundamentals. Unlike traditional Excel concepts, where the

approach to developing solutions is relatively intuitive, good

database-driven development requires a bit of prior

knowledge. There are a handful of fundamentals you should

know before jumping into the BI tools. These include

database terminology, basic database concepts, and

database best practices.

The topics covered in this chapter explain the concepts and

techniques necessary to successfully use database

environments and give you the skills needed to normalize

data and plan and implement effective tables.

If you’re already familiar with the concepts involved in

database design, you may want to skim this chapter. If

you’re new to the world of databases, spend some time in



this chapter gaining a thorough understanding of these

important topics.

Traditional Limits of Excel and

How Databases Help

Managers, accountants, and analysts have had to accept

one simple fact over the years: Their analytical needs had

outgrown Excel. They all met with fundamental issues that

stemmed from one or more of Excel’s three problem areas:

scalability, transparency of analytical processes, and

separation of data and presentation.

Scalability

Scalability is the ability for an application to develop flexibly

to meet growth and complexity requirements. In the context

of Excel, scalability refers to Excel’s ability to handle ever-

increasing volumes of data. Most Excel aficionados are quick

to point out that as of Excel 2007, you can place 1,048,576

rows of data into a single Excel worksheet. This is an

overwhelming increase from the limitation of 65,536 rows

imposed by previous versions of Excel. However, this

increase in capacity does not solve all of the scalability

issues that inundate Excel.

Imagine that you're working in a small company and using

Excel to analyze your daily transactions. As time goes on,

you build a robust process complete with all the formulas,

PivotTables, and macros you need to analyze the data that is

stored in your neatly maintained worksheet.

As your data grows, you start to notice performance issues.

Your spreadsheet becomes slow to load and then slow to

calculate. Why does this happen? It has to do with the way

Excel handles memory. When an Excel file is loaded, the

entire file is loaded into RAM. Excel does this to allow for



quick data processing and access. The drawback to this

behavior is that each time something changes in your

spreadsheet, Excel has to reload the entire spreadsheet into

RAM. A large spreadsheet takes a great deal of RAM to

process even the smallest change. Eventually, each action

you take in your gigantic worksheet will result in an

excruciating wait.

Your PivotTables will require bigger pivot caches (memory

containers), almost doubling your Excel workbook’s file size.

Eventually, your workbook will become too big to distribute

easily. You may even consider breaking down the workbook

into smaller workbooks (possibly one for each region). This

causes you to duplicate your work.

In time, you may eventually reach the 1,048,576-row limit of

your worksheet. What happens then? Do you start a new

worksheet? How do you analyze two datasets on two

different worksheets as one entity? Are your formulas still

good? Will you have to write new macros?

These are all issues that need to be dealt with.

You can find various clever ways to work around these

limitations. In the end, though, they are just workarounds.

Eventually you will begin to think less about the most

effective way to perform and present analysis of your data

and more about how to make something “fit” into Excel

without breaking your formulas and functions. Excel is

flexible enough that you can make most things “fit” into

Excel just fine. However, when you think only in terms of

Excel, you’re limiting yourself, albeit in an incredibly

functional way.

In addition, these capacity limitations often force you to

have the data prepared for you. That is, someone else

extracts large chunks of data from a large database, then

aggregates and shapes the data for use in Excel. Should you



always depend on someone else for your data needs? What

if you have the tools to “access” vast quantities of data

without relying on others to provide data? Could you be

more valuable to the organization? Could you focus on the

accuracy of the analysis and the quality of the presentation

instead of routing Excel data maintenance?

A relational database system (like Access or SQL Server) is a

logical next step. Most database system tables take very

few performance hits with larger datasets and have no

predetermined row limitations. This allows you to handle

larger datasets without requiring the data to be summarized

or prepared to fit into Excel. Also, if a process becomes

more crucial to the organization and needs to be tracked in

a more “enterprise-acceptable” environment, it's easier to

upgrade and scale up if that process is already in a

relational database system.

Transparency of analytical processes

One of Excel’s most attractive features is its flexibility. Each

individual cell can contain text, a number, a formula, or

practically anything else you define. Indeed, this is one of

the fundamental reasons Excel is such an effective tool for

data analysis. You can use named ranges, formulas, and

macros to create an intricate system of interlocking

calculations, linked cells, and formatted summaries that

work together to create a final analysis.

The problem with that is there is no transparency of

analytical processes, meaning it is extremely difficult to

determine what is actually going on in a spreadsheet. If

you've ever had to work with a spreadsheet created by

someone else you know all too well the frustration that

comes with deciphering the various gyrations of calculations

and links being used to perform an analysis. Small

spreadsheets that perform a modest analysis are painful to



decipher but are usually still workable, while large,

elaborate, multi-worksheet workbooks are virtually

impossible to decode, often leaving you to start from

scratch.

Compared to Excel, database systems might seem rigid,

strict, and unwavering in their rules. However, all this

rigidity comes with a benefit.

Because only certain actions are allowable, you can more

easily come to understand what is being done within

structured database objects, such as queries or stored

procedures. If a dataset is being edited, a number is being

calculated, or any portion of the dataset is being affected as

a part of an analytical process, you can readily see that

action by reviewing the query syntax or reviewing the

stored procedure code. Indeed, in a relational database

system, you never encounter hidden formulas, hidden cells,

or dead named ranges.

Separation of data and presentation

Data should be separate from presentation; you do not want

the data to become too tied into any one particular way of

presenting it. For example, when you receive an invoice

from a company, you don’t assume that the financial data

on that invoice is the true source of your data. It is a

presentation of your data. It can be presented to you in

other manners and styles on charts or on Web sites, but

such representations are never the actual source of the

data.

What exactly does this concept have to do with Excel?

People who perform data analysis with Excel tend to fuse

the data, the analysis, and the presentation together. For

example, you often see an Excel workbook that has 12

worksheets, each representing a month. On each

worksheet, data for that month is listed along with formulas,



PivotTables, and summaries. What happens when you're

asked to provide a summary by quarter? Do you add more

formulas and worksheets to consolidate the data on each of

the month worksheets? The fundamental problem in this

scenario is that the worksheets actually represent data

values that are fused into the presentation of your analysis.

The point here is that data should not be tied to a particular

presentation, no matter how apparently logical or useful it

may be. However, in Excel, it happens all the time.

In addition, because all manners and phases of analysis can

be done directly within a spreadsheet, Excel cannot

effectively provide adequate transparency to the analysis.

Each cell has the potential of holding hidden formulas and

containing links to other cells. In Excel, the line between

analysis and data is blurred, which makes it difficult to

determine exactly what is going on in a spreadsheet.

Moreover, it takes a great deal of effort in the way of

manual maintenance to ensure that edits and unforeseen

changes don’t affect previous analyses.

Relational database systems inherently separate analytical

components into tables, queries, and reports. By separating

these elements, databases make data less sensitive to

changes and create a data analysis environment where you

can easily respond to new requests for analysis without

destroying previous analyses.

In these days of big data, there are more demands for

complex data analysis, not fewer. You have to add some

tools to your repertoire to get away from being simply

“spreadsheet mechanics.” Excel can be stretched to do just

about anything, but maintaining such “creative” solutions

can be a tedious manual task. You can be sure that the

exciting part of data analysis is not in routine data

management within Excel. Rather, it is in leveraging of BI



tools to provide your clients with the best solution for any

situation.

Database Terminology

The terms database, table, record, field, and value indicate

a hierarchy from largest to smallest. These same terms are

used with virtually all database systems, so you should learn

them well.

Databases

Generally, the word database is a computer term for a

collection of information concerning a certain topic or

business application. Databases help you organize this

related information in a logical fashion for easy access and

retrieval. Some older database systems used the term

database to describe individual tables. Current use of

database applies to all elements of a database system.

Databases aren’t only for computers. There are also manual

databases; sometimes they're referred to as manual filing

systems or manual database systems. These filing systems

usually consist of people, folders, and filing cabinets — and

paper, which is the key to a manual database system. In a

real manual database system, you probably have in/out

baskets and some type of formal filing method. You access

information manually by opening a file cabinet, taking out a

file folder, and finding the correct piece of paper. Customers

fill out paper forms for input, perhaps by using a keyboard

to input information that is printed on forms. You find

information by manually sorting the papers or by copying

information from many papers to another piece of paper (or

even into an Excel spreadsheet). You may use a spreadsheet

or calculator to analyze the data or display it in new and

interesting ways.


