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Denny Lee is a Data Warehousing and Business Intelligence specialist with the SQL Customer Advisory Team
(SQLCAT) which works with some of the largest most complex enterprise SQL implementations. He had helped
create the first OLAP Services reporting application in production at Microsoft and is a co-author of several
books including “Professional Microsoft SQL Server Analysis Services 2008 with MDX” and the upcoming
“Professional Business Intelligence with PowerPivot for Microsoft Office 2010”. In addition to contributing to
the http://SQLCAT.com, you can also review the blogs http://dennyglee.com and http://powerpivottwins.com.

Dave Wickert
Principal Program Manager
dwickert@microsoft.com

Dave Wickert is a Program Manager with the Microsoft SQL Server, PowerPivot team. He is responsible for the server
infrastructure components of PowerPivot. He has been with Microsoft for 13 years and, previous to that, with
Computer Sciences Corporation and Digital Equipment Corporation specializing in database systems.

(»JAcademyLive

One Hour to Excellence


http://sqlcat.com/
http://dennyglee.com/
http://dennyglee.com/
http://dennyglee.com/
http://powerpivottwins.com/

e e
Agenda

@ PowerPivot Infrastructure
@ Capacity Planning

@ Topologies

@ [nstallation

@ Upload Configuration

® Troubleshooting

AcademyLlive

One Hour to Excellence



Agenda

PowerPivot Infrastructure
Capacity Planning
Topologies

Installation

Upload Configuration
Troubleshooting

Client and Server Infrastructure

PowerPivot Infrastructure
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PowerPivot Infrastructure Overview

Excel Services

Power User

Excel, RB,
PerfPoint
PowerPivot Add -In
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PowerPivot Infrastructure: Excel

Power User _ _

« Use of AS Engine: in-memory,
Excel, RB, column-based store w/ VertiPaq
pegtielnt compression

PowerPivot Add-In

» Once data is imported, all calculations
are performed on client

» Excel now has it's own local in-process

Data Sources SSAS engine
ﬁ  Added Excel power functions for

PowerPivot called DAX (Data Access
eXpressions)

« Use of new compression algorithm to
significantly compress the data ~ 10:1

» Added slicer functionality: not just for Ul
but for smoother SharePoint integration

(»]AcademyLive
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PowerPivot Infrastructure
Client Observations

@ For few instances VertiPag may result in more
storage than MOLAP

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

® How do you see the VertiPaqg internal storage...

Let’'s show you the trick!
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SharePoint Integration
Agenda

PowerPivot Infrastructure

PowerPivot Server oot Server
Topologies
Installation

Upload Configuration
Troubleshooting
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PowerPivot SharePoint Integration:
ECS Viewing / e ] )

PowerPivot Service

SharePoint Farm

AS Engine

(i) _
=8 Excel Web Access ...................
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PowerPivot SharePoint Integration:
Server Action

PowerPivot Service

SharePoint Farm

AS Engine

o ExcelWebAccess | |
V) e

NLB i e
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Agenda

PowerPivot Infrastructure
Capacity Planning
Topologies

Installation

Upload Configuration
Troubleshooting

PowerPivot Best Practices

Capacity Planning
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Capacity Planning:
Basic observations

® VertiPag mode is an iIn-memaory system

® Any currently ‘in-use’ database must be in memory
(add’em up)
® Need some buffer (~¥10-20%) for the auto-detection to
work effectively
@ To reduce impact on content database, PowerPivot
keeps a ‘cache’ of detached databases in the SSAS
Backup folder
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Capacity Planning:
Provisioning

wewic loetermination

Total # of Users e Ascertain maintenance costs for user-base
e Storage Requirements = Avg # of files x Avg Size of
files x Total # of Users

Total # of Concurrent Users Help determine number of SharePoint WFEs

Total # of PowerPivot Users Help determine number of SharePoint Application
Servers (hosting Excel Services, AS Engine,
PowerPivot System Service)

# of Files; Avg/Max Size of Files Necessary to determine storage requirements to host
SharePoint data (PowerPivot and non-PowerPivot).

Data Refresh Options e Security and driver issues — users will have access
to data sources that PowerPivot may not have
* Frequency and # of files dictate how much
resources used to process/open/store these files
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Capacity Planning

Scale Out Content Database

/SharePoint Farm
[.} WFE

i

App Servers

Content dBs

ddd
J

\
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» Excel workbooks (or any file)

stored as blobs in content
database

Another option is to use
Remote Blob Store to store in
FILESTREAM or connected
network storage (e.g. EMC
Centera)

Preliminary results note low
overhead (2-3%) and able to
better handle higher
concurrency scenarios
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PowerPivot Infrastructure
Capacity Planning
Topologies

Installation

Upload Configuration
Troubleshooting

PowerPivot Best Practices

Topologies
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SharePoint Server 2010 Topologies
Medium Server Farm Topology

Medium topologies

The medium server farm illustrated is scaled for search to serve approximately 40 million items. Beyond this search scale, the
recommendation is to deploy a dedicated search farm. Scale out all other servers based on the utilization of ather services
within the farm and the volume of content the farm will host.

Web servers users per Web server as a starting point. Adjust the number based on how

heavily the servers are utilized. Heavy use of client services will increase the

- o --_'j_‘.':-; The number of users will affect the requirement for Web servers. Factor 10,000
I' load on Web servers.

—

Start with all application server roles installed on one

server (except search roles). Based on utilization,

consider either adding additional servers with all the

non-search roles installed, or add additional servers to
| dedicate resources to specific services. For example, if
. performance data indicates that Excel Services is
Combined query and All other application server using a disproportionate amount of resources, offload
crawl server roles and services this service to a dedicated server.

y .

.
Application servers i'

Add additional database servers based on
the volume of content in your environment
and sizing targets for your organization.

Database servers

Search databases All other SharePoint databases

@ Academy Live http://go.microsoft.com/fwlink/?LinklD=167089
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SharePoint Server 2010 Topologies
PowerPivot Departmental Topology

Single Server Multiple Standalone Server

SharePoint Farm

. Good for small setups « Evenly distributes load across
- Not a good farm scenario many servers*
 Should work fine in Kerberos ° Easy to rebuild but doesn’t take
or Claims scenarios into account heavier loads
« Should work in Claims and
- Kerberos
(»]AcademyLive
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SharePoint Server 2010 Topologies
Enterprise Topology (1)

SharePoint Farm Application Servers

Power
Pivot !
i °
i .
Power !
Pivot :

20/@0

Power
Pivot
web | app | dB
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are PowerPivot Only

Scenario is good if
PowerPivot servers have
the most amount of load
Not as common because
most calculations in
PowerPivot are not overly
complex

May be helpful for Report
Builder and Performance
Point scenarios

Should work in Claims and
Kerberos scenarios



SharePoint Server 2010 Topologies
Enterprise Topology (2)

SharePoint F;Farm i A p p I | C atl on

| Servers are
PowerPivot and

Excel Services

« Scenario is good if
i WEFE servers have the
i most amount of load

 May be a good idea
due to high amount of
chatter between Excel
Services and

PowerPivot
. . * Should work in Claims
web | app | dB and Kerberos
(»]AcademyLive scenarios
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SharePoint Server Topology
Multi-hop scenario?

SharePoint FiFarm E Mu Itl _HO p
5 i « By definition, going from the
client to Excel Services to
PowerPivot server is multi-hop

But
: « Excel Services and
PowerPivot Services are
e service applications

« PowerPivot System Service
recreates the identity token

Background

With SharePoint 2010, we have
Claims token as part of Geneva
framework

web | app | dB
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SharePoint Server Topology
Claims Data Source Scenario

SharePoint FIFarm

PP

Service

Data
Source 1

« PowerPivot System Service
= § § - AS Engine Service

Impersonates SSS credentials
« Connects to Data Source 1 via

! : impersonation
web app dB
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SharePoint Server Topology
Kerberos Data Source Scenario

e e e e I R

/ \
Kerberos

SharePoint FIFarm -

i Linked To

Data e — Data
Source 1 Source 2

Service

— e o o . .y
— e o o e . .

s o o e S S e EEE e EEm e EEe EEm EEn EEm SEm EEm B EEm EEm M E o

e Still need Kerberos in

scenarios like above.
= | 5 * Constrained Delegation by

machine (less secure) or user
account (more secure)
« This is defined by settings on

web app dB Data Source 2
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Topologies

Installation

Upload Configuration
Troubleshooting

PowerPivot Best Practices

Installation
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Installation Best Practices

@ Read the manuals!!!
@ http://powerpivotgeek.com/server-installation/

@ There are a lot of steps and a lot components
integrated together:

® PowerPivot System Service, AS Engine, SharePoint, Excel
Services, Reporting Services, Excel Client, Office
Workspace, IIS, Windows, etc.)

@ Examples:

@ To change password for SharePoint Farm takes seven
separate steps in the farm, services, and IIS.

@ Multiple steps to handle larger file sizes
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Installation Best Practices
Gotchas!

® “New Farm” vs. “Existing Farm”
® Require Domain Accounts

@ Upgrade SharePoint 2007 to SharePoint 2010 is very
complex
@ Cannot upgrade from Gemini Server

® CTP2 -> CTP3: Cannot do
® CTP3 ->RTM: ??

AcademyLive
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PowerPivot Infrastructure
Capacity Planning
Topologies

Installation

Upload Configuration
Troubleshooting

PowerPivot Best Practices

Upload Configuration
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Upload Configuration
Overview

@ SharePoint is optimized for download, hence our
concerns for PowerPivot scenarios were for upload

@ Important because IT (SharePoint) Administrators are
now dealing with larger files
® Default SharePoint Scenarios
® Max Size: 50Mb; Average Size: 20Mb

® PowerPivot SharePoint Scenarios

® Max Size: 2000Mb (configure Excel Services and SharePoint);
Average Size: ~50Mb

@ |nstall instructions provide how to configure this
® New: Office Sync Center which can asynchronously

upload files from Excel to SharePoint
(»JAcademyLive
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Upload Configuration
SharePoint LargeChunkFileSize

Average of UploadFileTime Minimum of UploadFileTime Maximum of UploadFileTime
0:24:29
0:23:02
0:21:36 — e —
Q:20:10 — ——— —
0:18:43
0:17:17 - _— — —
0:15:50
0:14:24 T T T 1
500 10040 5000 10000
Values
Average of UploadFileTime = linimum of UploadFileTime == pdaximum of UploadFileTime
LargeFileChunkSize -

LargeChunkFileSize parameter little to no effect on
upload performance
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Upload Configuration
Effect of Bandwidth (100Mbps vs. 1Gbps)

Average of DurationValue

0:07:12
0:06:43
0:06:29 J’.—‘
/-ﬂﬁE;n
0:05:46 /
0:05:02 /
0:04:19 :ﬂiﬂ;\*/
/ 0:03:55 Bandwidth -
0:03:26
e ] (0
0-:02:53 == 1000
t0r10 AW 0:02:18
0:01:26 ‘.’(
‘.Hfff :00:59
0:00:43 (:00:48
0:00:00 - w0

25 43 75 128 223 388 536 822 1240

FileSize -
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Upload Configuration
Effect of Bandwidth (Various)

Average Upload Duration for 1.3GB to SharePoint

4:19:12

3:50:24 3:41.03

3:21:36

2:52:48

2:24:00

1:55:12

1:26:24

0:57:36

0:28:48

0:00:00 -

Corp (100) T1(1.54) Comcast (1.00) 0C3 (155.52)
Bandwidth Category
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Upload Configuration
SharePoint Upload vs. File Copy

0:08:38

0:07:12

0:05:46

0:04:19

0:02:53

0:01:26

0:00:00 -

WebDav vs. FileCopy Speed by File Size (1Gb)

0:06:55

EFileCopy
EWebDav

25 43 75 128 223 388 536 822 1240
File Size (MB)
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Troubleshooting
Reading ULS Log

%commonprogramfiles%\Microsoft Shared\Web Server Extensions\14\LOGS

Error

The creator of this fau

S

A | B |

| |

F_| & |

I K L

Troubleshoat issues with WL |
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Timesta ProcesETlD

13:25.2 OWSTIME 0x03ED
13:25.2 OWSTIME 0x09ED
13:25.2 OWSTIME 0x09ED
13:25.2 OWSTIME 0x03ED
13:25.2 OWSTIME 0x09ED
13:25.2 OWSTIME 0x09ED
13:25.2 OWSTIME 0x03ED
13:25.2 OWSTIME 0x09ED
13:25.2 OWSTIME 0x09ED
13:25.5 w3wp.exe 0x28A0
13:25.5 w3wp.exe 0x28A0
13:25.5 w3wp.exe 0x28A0
13:25.9 w3wp.exe 0x1B3C
13:25.9 w3wp.exe 0x1B3C
13:25.9 w3wp.exe 0x1B3C
13:26.2 w3wp.exe 0x27D4
13:26.2 w3wp.exe 0x27D4
13:26.2 w3wp.exe 0x27D4
13:26.2 w3wp.exe 0x22A8

| o
Eﬁrea

Windows Monitol ‘El
Office Ser Shared | £ ]
SharePoir Single §

Office Ser Shared | ..
Windows Monitol
Windows Monitol
Windows Monitol
Windows Monitol
Windows Monitol
Office Ser Logging
Office Ser Logging
Office Ser Logging
Office Ser Logging
Office Ser Logging
Office Ser Logging
Office Ser Logging
Office Ser Logging
Office Ser Logging
Office Ser Logging
() - - — i

H | 1
ECategoEEventl[lzlLevel ElMessaﬁCorreldzln

SortAto Z

Sort Zto A

Sort by Color 3

Text Filters 3

Search R
- [w] (Select All) -

- [#] 0000024f-a8a1-49e8-0000-000050F |
[ 00000250-8821-42e8-0000-0000501
- [#]00000251-a8a1-4%e8-0000-0000501
-[#] 00000252-582 1-4%28-0000-0000501
- [#]00000253-a8a1-42e8-0000-0000501
-[#] 00000254-582 1-4%eB8-0000-0000501
- [#] 00000255-a8a1-42e8-0000-0000501
- [#] 00000256-582 1-4%e8-0000-0000501 _

e I

4 | 1 | 3

26f9-4521-322a-bflc83e22fec
269-4521-322a3-bflc83e22fec
269-4521-a22a-bflc83e22fec
26f9-4521-322a-bflc83e22fec
269-4521-322a3-bflc83e22fec
269-4521-a22a-bflc83e22fec
26f9-4521-322a-bflc83e22fec
29-4521-a22a-bflcgze2afec
269-4521-a22a-bflc83e22fec
87a3-2940-0000-000050f7b00c
87a3-2940-0000-000050f7b00c
87a3-2940-0000-000050f7b00c
87a3-2940-0000-000050f7b00c
87a3-2940-0000-000050f7b00c
87a3-2940-0000-000050f7b00c
87a3-2940-0000-000050f7b00c
87a3-2940-0000-000050f7b00c
87a3-2940-0000-000050f7b00c
87a3-2940-0000-000050f7b00c




Troubleshooting
SQL Profiler

ﬁ SQL Server Profiler - [Untitled - 1 (.\gem

E_?-='|File Edit View Replay Tools Window Help

g [ 3
g [ eS|

ANZEFac|(r v | BAMNR RE|P

J EvertClass | EventSubclass | TextData Connection|D I NTUserName | ApplicationMName Start Time ;I
session Imitialize * 9140 dwickert 2009-10-30 18:41
Discover Begin 31 - DISCOVER_XML_METADATA <RestrictionList xmins="urn:schemas. 9140 dwickert 2009-10-30 18:41
Discover End 31 - DISCOVER_XML_METADATA <RestrictionList xmins="urn:schemas... 9140 dwickert 2009-10-30 18:41
Audit Logout 9140 dwickert
Notification 11 - Flight Recorder Snapsh... o 2009-10-30 18:42
Server State Discover Begin & - DISCOVER_LOCKS <RestrictionList xmins="urn:schemas... o 2003-10-30 18:42
Server State Discover End 8 - DISCOVER_LOCKS <RestrictionList xmins="urn:schemas. 0 2009-10-30 18:42
Server State Discover Begin 7 - DISCOVER_JOBS <RestrictionList xmins="urn:schemas. o] 2009-10-30 18:42
Server State Discover End 7 - DISCOVER_JOBS <RestrictionList xmins="urn:schemas... o 2009-10-30 18:42
Server State Discowver Begin 2 - DISCOVER_SESSIONS <RestrictionList xmlns="urn:schemas... o 2009-10-30 18:42
server state Discover End Z - DISCOVER_SESSIONS «RestrictionList xmins="urn:schemas... 0 2009-10-30 18:42
Server State Discover Begin 1 - DISCOVER_CONNECTIONS <RestrictionList xmlns="urn:schemas. u} 2003-10-30 18:42
Server State Discover End 1 - DISCOVER_CONNECTIONS <RestrictionList xmins="urn:schemas. 0 2009-10-30 18:42
Notification 12 - Flight Recorder Snapsh... o] 2009-10-30 18:42
Audit Login 9141 dwickert 2009-10-30 18:42
session Initialize * 9141 dwickert 2009-10-30 18:42
Discover Begin 31 - DISCOVER_XML_METADATA «RestrictionList xmins="urn:schemas... 9141 dwickert 2003-10-30 18:42
Discover End 31 - DISCOVER_XML_METADATA <RestrictionList xmins="urn:schemas. 9141 dwickert 2009-10-30 18:42
Audit Logout 9141 dwickert
Audit Login 9142 dwickert 2009-10-30 18:42
Session Imitialize = 9142 dwickert 2009-10-30 18:42
qQuery Eegin 1 - DMXQuery select PERF_COUNTER_NAME, PERF_COUN... 9147 dwickert 2009-10-30 18:42
Query End 1 - DMXQuery select PERF_COUNTER_NAME, PERF_COUN... 9142 dwickert 2003-10-30 18:42
Audit Logout 9142 dwickert
Command EBegin 12 - Batch { <Batch Transaction="false" xmlns="h... 5037 dwickert 2009-10-30 18:42
Session Imitialize i 9037 dwickert 2009-10-30 18:42
Progress Report Begin 42 - Attach Attach started. 9037  dwickert 2009-10-30 18:42
Progress Report Begin 453 - Load Load started. 9037 2003-10-30 18:42
Progress Report Begin 49 - Metadata Load Htt‘adar: i = 2009-10-30 18:42

<Batch Transaction="fal

‘. <PropertyList xmlns="urn:schemas

<Attache

<Folder=C:%Program Files‘\Microsoft SQL Serveri\MSAS10_50.GEMINIEI'\OLAP,Eackup'Sandboxes'DefaulteeminisServiceapp'99as0222-2fes-4bcc-bodi-0deals:
<dd1100:ReadwriteMode valuens="dd1z00_z200">ReadonlyExclusive«,/dd1100:Readwritemodex

</Attach>

<Locale

—com: xml-analysis">

</LocaleIdentifier>

Tns="http: //schemas.microsoft.com/analysisservices;/z003/engine™ xmins:ddlz="http: //schemas

.microsoft. com/analysisservices,/z003/engine/2" xm

</PropertyList>
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Resources

® Where do | get the bits?

@ http://powerpivot.com/download.aspx

@ Books-OnlLine:
@ http://msdn.microsoft.com/en-us/library/ee210682(SQL.105).aspx

@ Unofficial resources:

® Cool blogs:
@ http://dennyglee.com

@ http://powerpivot-info.com

@ http://powerpivotgeek.com

@ http://powerpivotpro.com
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Do you have any final questions?

Use Q&A to submit your questions and comments.
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