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Introduction

One of the most eagerly awaited features of Microsoft SQL Server 2008 R2 is the “Self Service Business Intel-
ligence” technology known as PowerPivot. Working in conjunction with Office Excel 2010, data from multiple
sources can be combined and analyzed together with the underlying complexities hidden from the analyst. This
white paper highlights the new PowerPivot features.

Your Data — Any Place, Any Time
The Microsoft Data Platform Vision is summed up by the phrase: “Your Data Any Place, Any Time."
Four underlying themes categorize the Microsoft SQL Server 2008 release.

e Enterprise Data Platform

e Beyond Relational

e Dynamic Development

e Pervasive Insight

This white paper explores a few of the new features of SQL Server 2008 R2 that were first announced at the
SQL PASS Summit Conference in Seattle back in November 2008 and subsequently released in April 2010. The
major new features were categorized under three main projects: Project Gemini, Project Madison, and Project
Kilimanjaro. Project Gemini produced the “Self Service Business Intelligence” feature set, which is supported by
PowerPivot and is the subject of this white paper.

Other features, too numerous to describe here, are documented on the Microsoft web site at
http://www.microsoft.com/sqgl. You can also download a trial version of the software from the same location.

Project Gemini: Self-Service Business Intelligence

Microsoft's Business Intelligence tool-of-choice on the client-side is Office Excel. This makes sense since the
typical Business Analyst uses Excel on a day-to-day basis so why have them learn a new tool? Using the OLE DB
Provider for SQL Server/Analysis Services, the end-user can connect to a Data Source directly and build a Pivot
Table or Chart using standard Excel functionality. The importance of Excel 2010 in conjunction with SQL Server
2008 R2 lies in the PowerPivot feature that incorporates extensive column compression technology named
“VertiPag.” It was not too long ago that Excel had a meager 100,000 row limit. Now Excel 2010 will support
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hundreds of millions of rows with sub-second sorting capability on the client. In addition to this functional-
ity, there is tight integration with Sharepoint 2010 using the server-side version of PowerPivot for publishing
dynamic results using Excel Services.

PowerP1vot Versions
PowerPivot functionality exists in two versions.

PowerPivot for Excel: the “Add-In" for Excel 2010 is the client-side version for developing powerful results
using Pivot Tables and Charts within Microsoft Office 2010 to produce PowerPivot workbooks. Once ready for
publishing, the dynamic results can be shared using PowerPivot for Sharepoint.

PowerPivot for Sharepoint: the Add-In for Microsoft Sharepoint 2010 is the server-side version of Power-
Pivot and works in conjunction with SQL Server 2008 R2. PowerPivot workbooks can be published using Excel
Services for dynamic access via Sharepoint.

Prerequusites
PowerPivot for Excel is a free download from http://PowerPivot.com. It requires Microsoft Office Professional

Plus 2010 and can run on Windows XP (SP3), Vista (SP1), Windows 7, or Windows Server 2008 SP2 with the
Platform Update that includes the .NET Framework 3.5 SP1.

PowerPivot Walkthrough

After installing the PowerPivot for Excel Add-In, we see a new tab or “ribbon” in Excel 2010 for PowerPivot.

- - o T
m Hamg Irpert Page Leyout Fremul Data Revie g Powerisol o i

2l e . o
e " v
e = !
PirtiFroat Create at
Window Linked Tabile A

SEthngl Cetectisn

Figure 1: PowerPivot ribbon in Excel 2010

Within this ribbon, we can launch the PowerPivot Window, which is the main user interface for developing
PowerPivot models.
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Figure 3: PowerPivot Data Sources

A PowerPivot model consists of one or more data sources and data relationships that form the basis of the
PowerPivot application. Once constructed, the PowerPivot model can be used within Excel using Pivot Tables or
Charts to analyze the data. The data sources can range from relational databases to multi-dimensional cubes or,
if necessary, from text files or data embedded in reports. When using SQL Server 2008 R2, the data is dramati-
cally compressed using a column compression technology called “VertiPaq” providing fast access and sorting.
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Figure 4: PowerPivot Window with linked tables
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Figure 5: PowerPivot Dynamic Sort

The PowerPivot Window displays data sources as tables within Excel worksheets. Each table is represented by a
worksheet displayed using tabs at the bottom of the window using familiar Excel controls. Dynamic sorting can
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be performed rapidly within the PowerPivot Window. In the example shown, there are over 8 million rows which
sort with sub-second response time.
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Figure 6: Manage Relationships

Using the Design ribbon within the PowerPivot Window, we can define relationships among the data tables, if
necessary. Within a Data Source, data relationships are normally predefined, but this user interface allows us to
create relationships between multiple data sources or if a particular required relationship is missing.
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Figure 7: Simple PowerPivot DAX Example

Calculated columns can be created by using DAX (Data Analysis Expressions), a special new syntax for Power-
Pivot that extends normal Excel functions to provide powerful dynamic aggregation capabilities. The example
above shows a simple Margin calculation as the difference between the Cost and the SalesAmount. The similar-
ity with Excel expressions will allow current Excel users to use their existing skills while providing simplicity of
the user interface.
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Figure 8: Advanced PowerPivot DAX — SUMX RELATEDTABLE Example 1

This advanced example shows aggregation of a “measure” TotalSalesAmount across a “dimension” DimChannel
using the relationship between the DimChannel and the FactSales tables. SUMX is a new DAX function explic-
itly for this purpose. RELATEDTABLE generates a table of aggregation based on the stated measure. Measures
and Dimensions are standard objects defined in a relational Data Warehouse or a Multi-dimensional “Cube.”
PowerPivot can be used with any Data Source but in this case, the source data comes from a relational Data
Warehouse supported by SQL Server 2008 R2. The power here is that the same DAX expression can be made on
any table with a relationship with the FactSales table giving aggregation by all the rows in that dimension table.
Below the same expression is made against the ProductCategory table giving context sensitive results.
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Figure 9: Advanced PowerPivot DAX — SUMX RELATEDTABLE Example 2
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Once the PowerPivot model is defined, PivotTables, and PivotCharts can be made using Excel worksheets. Note
that the PowerPivot model could be predefined and saved as an .xlsx file, if necessary, allowing the design work
to be performed ahead of time.
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Figure 10: Create PivotTable

A new worksheet can be created to host the PivotTable.
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Figure 11: New Worksheet for PivotTable

The PivotTable is displayed in the new worksheet.
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Figure 12: PivotTable with Field List

The PivotTable user interface is essentially standard Excel functionality with the Field List coming from the Data
Sources in the PowerPivot Window rather than from a local spreadsheet. In this way, the analyst can use their
existing skills to develop results while PowerPivot accesses the remote data complexities “under the hood."
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Figure 13: Pivot Table

Here, we are generating a simple PivotTable to show the total sales by Product Category. Filters and Slicers can
also be defined to generate powerful results.
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Figure 14: PivotChart

PivotCharts can be added to the workbook at any time, again, with the familiar Excel functionality and user

interface. Here we are using the Insert ribbon within the worksheet. A new capability supported in Office 2010
is the sparkline feature that allows complex charts to be simplified by generating “mini-graphs” within cells to
show individual trends.
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Figure 15: Pivot Table and Chart

The PivotTable and Chart can be saved and published together using Excel Services and PowerPivot for

Sharepoint.
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Figure 16: Example PowerPivot results

Slicers can be added to provide interactive functionality for the end user. In this case, we are analyzing average
Margins Year over Year using Channel and Continent as slicers. These controls would be available to the Share-
point users when published using PowerPivot for Sharepoint 2010.

Conclusion

PowerPivot is Microsoft's new technology that leverages Microsoft SQL Server 2008 R2, Office 2010, and Share-
point 2010 to provide an exciting new Self Service Business Intelligence platform. The ease of use is impressive

for the end user with the power and complexity being handled dynamically by the underlying integration of the
software.
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Learn More

Learn more about how you can improve productivity, enhance efficiency, and sharpen your competitive edge.
Check out the following Global Knowledge course(s):

SQL Server 2008 for Administration (M6231, M6232)
Implementing and Maintaining SQL Server 2008 Analysis Services and Business Intelligence Solutions (M6234)

For more information or to register, visit www.globalknowledge.com or call 1-800-COURSES to speak with a
sales representative.

Our courses and enhanced, hands-on labs and exercises offer practical skills and tips that you can immediately
put to use. Our expert instructors draw upon their experiences to help you understand key concepts and how to
apply them to your specific work situation. Choose from our more than 1,200 courses, delivered through Class-
rooms, e-Learning, and On-site sessions, to meet your IT and business training needs.

About the Author

Brian Egler is a Global Knowledge instructor and Course Director specializing in Microsoft SQL Server technolo-
gies. He currently resides in Holly Springs, North Carolina.
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