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PowerPivotInfrastructure Overview
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PowerPivot Infrastructure: Excel

SharePoint Farm

WFE

App Servers

Content dBs

NLB

Excel Services

PowerPivot Service

AS Engine

Browser

Standard User

Excel, RB, 
PerfPoint

Power User

Data Sources

ÅUse of AS Engine: in-memory,

column-based store w/ VertiPaq 

compression

ÅOnce data is imported, all calculations 

are performed on client

ÅExcel now has itôs own local in-process 

SSAS engine

ÅAdded Excel power functions for 

PowerPivot called DAX (Data Access 

eXpressions)

ÅUse of new compression algorithm to 

significantly compress the data ~ 10:1

ÅAdded slicer functionality: not just for UI 

but for smoother SharePoint integration

PowerPivot Add-In

All in the workbook!!



PowerPivot Infrastructure
Client Observations

For few instances VertiPaq may result in more 
storage than MOLAP

MOLAP can compress fact rows with same FK into a single 
row where VertiPaq maintains each row separately

How do you see the VertiPaqƛƴǘŜǊƴŀƭ ǎǘƻǊŀƎŜΧ

Letôs show you the trick!
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Excel, RB, 
PerfPoint

Power User

Data Sources

Browser

Standard User

SharePoint Farm
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App Servers
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Capacity Planning:
Basic observations

VertiPaq mode is an in-memory system

!ƴȅ ŎǳǊǊŜƴǘƭȅ Ψƛƴ-ǳǎŜΩ ŘŀǘŀōŀǎŜ Ƴǳǎǘ ōŜ ƛƴ ƳŜƳƻǊȅ 
(ŀŘŘΩŜƳup)

Need some buffer (~10-20%) for the auto-detection to 
work effectively 

To reduce impact on content database, PowerPivot 
ƪŜŜǇǎ ŀ ΨŎŀŎƘŜΩ ƻŦ ŘŜǘŀŎƘŜŘ ŘŀǘŀōŀǎŜǎ ƛƴ ǘƘŜ {{!{ 
Backup folder



Capacity Planning:
Provisioning

Metric Determination

Total # of Users Å Ascertain maintenancecosts for user-base
Å Storage Requirements = Avg# of files x AvgSize of 

files x Total # of Users

Total # of Concurrent Users Helpdetermine number of SharePoint WFEs

Total #of PowerPivotUsers Helpdetermine number of SharePoint Application 
Servers (hosting Excel Services, AS Engine, 
PowerPivot System Service)

# of Files; Avg/Max Size of FilesNecessary to determine storagerequirements to host 
SharePoint data (PowerPivotand non-PowerPivot).  

Data Refresh Options Å Securityand driver issues ςusers will have access 
to data sources that PowerPivotmay not have

Å Frequency and # of files dictate how much 
resources used to process/open/store these files



Capacity Planning
Scale Out Content Database

SharePoint Farm

WFE

App Servers

Content dBs

ÅExcel workbooks (or any file) 

stored as blobs in content 

database

ÅAnother option is to use 

Remote Blob Store to store in 

FILESTREAM or connected 

network storage (e.g. EMC 

Centera)

ÅPreliminary results note low 

overhead (2-3%) and able to 

better handle higher 

concurrency scenarios
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http://go.microsoft.com/fwlink/?LinkID=167089

SharePoint Server 2010 Topologies
Medium Server Farm Topology



SharePoint Server 2010 Topologies
PowerPivotDepartmental Topology

WFE

Power
Pivot

Excel 
Svcs

SQL

ÅGood for small setups

Å Not a good farm scenario 

Å Should work fine in Kerberos 

or Claims scenarios

Single Server Multiple Standalone Server

Å Evenly distributes load across 

many servers*

Å Easy to rebuild but doesnôt take 

into account heavier loads 

Å Should work in Claims and 

Kerberos

SharePoint Farm



SharePoint Server 2010 Topologies
Enterprise Topology (1)

SharePoint Farm

WFE

Power
Pivot

Excel 
Svcs

SQL
Power
Pivot

Power
Pivot

WFE

Excel 
Svcs

web app dB

Application Servers 

are PowerPivot Only
Å Scenario is good if 

PowerPivot servers have 

the most amount of load

ÅNot as common because 

most calculations in 

PowerPivot are not overly 

complex

Å May be helpful for Report 

Builder and Performance 

Point scenarios

Å Should work in Claims and 

Kerberos scenarios 



SharePoint Server 2010 Topologies
Enterprise Topology (2)

SharePoint Farm

WFE

SQL

Power
Pivot

WFE

web app dB

Application 

Servers are 

PowerPivot and 

Excel Services
Å Scenario is good if 

WFE servers have the 

most amount of load

Å May be a good idea 

due to high amount of 

chatter between Excel 

Services and 

PowerPivot

Å Should work in Claims 

and Kerberos 

scenarios 

Excel 
Svcs

Power
Pivot

Excel 
Svcs

Power
Pivot

Excel 
Svcs



SharePoint Server Topology
Multi-hop scenario?

SharePoint Farm

SQL

WFE

web app dB

Multi-Hop
Å By definition, going from the 

client to Excel Services to 

PowerPivot server is multi-hop

But

Å Excel Services and 

PowerPivot Services are 

service applications

Å PowerPivot System Service 

recreates the identity token 

Background
With SharePoint 2010, we have 

Claims token as part of Geneva 

framework

Excel 
Svcs

PP 
Service

Client

AS
Engine


