[image: image1.emf] 
Performance Tuning and Capacity Planning for PerformancePoint Monitoring Server 
Author: 

David Gustafson
Date published:

September 2007
Summary:

Monitoring Server is part of Microsoft Office PerformancePoint Server 2007. This white paper is for PerformancePoint Server administrators and IT professionals who want guidance about Monitoring Server performance capabilities. This guidance includes how performance is affected by security settings, number of users, scalability, load capacity, among other areas. Considerations for hardware planning, dashboard composition, physical memory, and virtual machines are also covered. 
The information contained in this document represents the current view of Microsoft Corporation on the issues discussed as of the date of publication. Because Microsoft must respond to changing market conditions, it should not be interpreted to be a commitment on the part of Microsoft, and Microsoft cannot guarantee the accuracy of any information presented after the date of publication.

This White Paper is for informational purposes only.  MICROSOFT MAKES NO WARRANTIES, EXPRESS, IMPLIED OR STATUTORY, AS TO THE INFORMATION IN THIS DOCUMENT.

Complying with all applicable copyright laws is the responsibility of the user.  Without limiting the rights under copyright, no part of this document may be reproduced, stored in or introduced into a retrieval system, or transmitted in any form or by any means (electronic, mechanical, photocopying, recording, or otherwise), or for any purpose, without the express written permission of Microsoft Corporation. 

Microsoft may have patents, patent applications, trademarks, copyrights, or other intellectual property rights covering subject matter in this document.  Except as expressly provided in any written license agreement from Microsoft, the furnishing of this document does not give you any license to these patents, trademarks, copyrights, or other intellectual property.

© 2007 Microsoft Corporation.  All rights reserved.

Microsoft, Active Directory, PerformancePoint, SharePoint, SQL Server, and Windows are either registered trademarks or trademarks of Microsoft Corporation in the United States and/or other countries.

The names of actual companies and products mentioned herein may be the trademarks of their respective owners. 
Contents
1Glossary of Terms

Introduction
1
Test Scenario
1
Users
2
Data
2
Test Environment
2
Tools
2
Hardware
3
Security Configuration and Application Cache
4
Results: SharePoint Server on a Single Computer
5
Results: Multiple Computers Running SharePoint Server
7
Results: SharePoint Server on Multiple-Core Computers
9
Results: Memory
11
Results: Performance by Type of View
12
Results: Virtual Machines
12
Calculation of User Load Capacity
13
Summary and Analysis
14
Appendix A: Hardware Specifications
15
Appendix B: Select Test Results
1


Glossary of Terms
The following terms are used throughout this white paper. 

Named user   A user who has access permissions to the computer that is running PerformancePoint Monitoring Server, identified by unique security credentials.
View   A single chart, grid, or scorecard.
Filter   A Web control that modifies one or more views.
Dashboard   A collection of views and filters, presented as one page in a browser.
Think time   The time between an individual user’s interactions on a dashboard — that is, the time between when a user receives a page, and then submits a follow-up page request.
Active user session   A sequence of data requests generated by a named user, including the initial dashboard viewing, think time, and any filter selections or navigations within views.

Full load   The maximum number of concurrent active user sessions that can be supported by a server without exceeding the maximum allowed response time.
Introduction

Microsoft® Office PerformancePoint™ 2007 Monitoring Server was designed to be a highly scalable platform to deliver dashboard, scorecards, and analytics to many users. 

This document describes the results of scalability testing performed on the monitoring and analytic features of Monitoring Server. The results of the tests confirm that:

· PerformancePoint Monitoring Server performs well in multiple-server deployments.

· PerformancePoint Monitoring Server caching and connection pooling enhance scalability.

The test scenario describes a corporate portal through which analytic charts, grids, and scorecards are delivered. Testing was performed against a large, multi-dimensional Microsoft SQL Server® 2005 database. 

The following questions were considered:

· How many users can a single computer that is running Monitoring Server support?

· How does a given Monitoring Server security model affect performance?

· How does Monitoring Server scale out on a SharePoint farm?

· How does Monitoring Server scale up on a multi-core server?

· What occurs when we exceed the load capacity of computer that is running Monitoring Server?

· How can I estimate the required hardware for a given user load?

· How does the dashboard composition affect performance?

· How does the amount of available physical memory affect performance?

· How does deployment to virtual machines affect performance?

Test Scenario

The test scenario consisted of a corporate portal, built on Office SharePoint Server 2007, delivering dashboards that contain scorecards, analytic charts, and analytic grids.

A variety of hardware configurations were tested. The data source chosen was a large, multi-dimensional SQL Server 2005 Analysis Services database.

Users

This study depicted a deployment of scorecards and analytic data to 50,000 named users through an Office SharePoint Server 2007 portal site. Two user personas were defined: portal observer and portal explorer.

· Portal observer. This user viewed a corporate dashboard which had two filters associated with four views: one analytic grid, two analytic charts, and one scorecard with 12 key performance indicators (KPIs). One online analytical processing (OLAP) data source was used. One filter was a dimension member tree selector, with eight possible values. The other was a Time dimension selector, with three Time dimension ranges. The Web browser was randomly sized at the start of each user session, and, unless noted, the dashboard views were dynamically sized.

During the user session, five filter values were randomly selected, with a think time between selections. The think time was random, between 5 and 25 seconds, averaging fifteen seconds (mean and median).

· Portal explorer. This user viewed the same corporate dashboard, and then explored the analytic data by drilling down into specific members of the grid or chart. A single analytic view was chosen from the dashboard to explore. The user randomly navigated the selected view up to five times, executing three drill-down or expand actions and two drill-up (or collapse) actions. Think times between navigation were also 5 to 25 seconds.

Portal explorers generate many unique data queries, which often leads to cache misses.

The target ratio of portal observers to portal explorers was 90 to 10.

Each user session, regardless of type, lasted approximately 90 seconds. During each load test, the target number of active user sessions ramped up over a ten-minute period. Each session provided credentials that were randomly selected from a set of 50,000 named users. After each user session completed, another session was started with a new set of credentials to maintain the target number of active user sessions.

All 50,000 named users were members of the same Analysis Services security roles.
Data

All tests used the Project REAL Sample V6 data set. The OLAP cube has 11 dimensions with approximately 100 hierarchies, 20 measures, and three calculated members. 
The two largest dimensions contain 220,000 and 44,000 members. To learn more about Project REAL, visit Project REAL—Business Intelligence in Practice (http://go.microsoft.com/fwlink/?LinkID=99146&clcid=0x409).
Test Environment

The following tools and hardware were used in testing the performance capacity of PerformancePoint Monitoring Server.

Tools

The test harness was Microsoft Visual Studio® Team Test Edition. Web test loads were created by using custom extraction rules and conditional logic to correctly simulate random navigation and filter selection. This degree of realism was necessary to correctly exercise the PerformancePoint Monitoring Server cache engine.

All dependent Web files were requested during the tests, including graphics, script, and other external HTML content. The Web tests also simulated Microsoft Internet Explorer® 6.0 client-side caching, providing a realistic load against Microsoft Internet Information Services (IIS) and Office SharePoint Server 2007.

Each test instance randomly selected a named user from the group of 50,000 named users who were defined in an isolated Windows Active Directory® directory service domain, and proceeded to interact with the server for a 90-second session. This approach ensured that security provisions and database connections were correctly exercised. 
Hardware

A PerformancePoint Server 2007 deployment can be segmented into four different functional groups: Monitoring Server, Office SharePoint Server 2007 farm, data source, and clients. Figure 1 illustrates the test environment. 
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Figure 1. The test environment
SQL Server 2005 provided storage for Monitoring Server and for the SharePoint Server Web farm. All network links were 1000 Mbps Ethernet, connected on a common 80 Gbps backplane, isolated from other non-test activity.

Dashboard Designer was not exercised during these tests, nor was the data store for the multi-dimensional database, as the storage mode of the cube was multi-dimensional OLAP (MOLAP). All computers were members of a single Windows Server® 2003 Active Directory domain.

· PerformancePoint Monitoring Server. For most tests, a 64-bit four-core server was used. This computer was not significantly loaded in this test scenario. This is because the query and render workload is executed by the PerformancePoint Dashboard Viewer for SharePoint Services, which is installed on the computers that are running Office SharePoint Server.

· SQL Server 2005 Analysis Services. One 64-bit four-core server was used for all tests. It features a high performance RAID-5 hard disk configuration.

· SharePoint Server 2007. These computers directly service the client load. For all tests, a SharePoint Server 2007 Web server farm, running one or more servers, handled the HTTP load. The PerformancePoint Dashboard Viewer for SharePoint Services was deployed to each server. The Dashboard Viewer for SharePoint Services queries the data, and renders the HTML results. The servers were part of a Windows Server 2003 network load balanced (NLB) cluster, with no server affinity. Each server used a single network adapter, configured as unicast, with a single shared MAC address. Most tests used 64-bit four-core servers. CPU scaling tests were performed against an Intel S3E3145 server with 4 dual-core Xeon 2.8 gigahertz (GHz) processors, and virtual machine tests were performed against 32-bit virtual machines.

Appendix A contains more detailed information about hardware configuration.

The client loads were generated with Microsoft Visual Studio 2005 Team Test Edition, by using ten agent computers. By using this configuration, up to 5000 active user sessions users could be correctly simulated. Each simulated user opened unique sockets for HTTP communication, ensuring accurate simulation of Web requests to the SharePoint Server NLB cluster.
Security Configuration and Application Cache

PerformancePoint Monitoring Server can authenticate to data sources with the credentials of the SharePoint Server application pool identity, or with the credentials of the user requesting the dashboard. In this paper, these two modes will be called Application Security and User Security.

In Application Security mode, the query results will be identical for all users. Therefore, the server can utilize caching to improve performance. When a server runs with User Security enabled, each user may receive different results from the data sources. The cache system is not able to share results between users, and is much less effective.

Monitoring Server caches the following different types of data:

· Query results   Recently executed queries to the data sources.

· Rendered analytic views    HTML pages and graphics.

· Filter data   Choices available on dashboard filters.

· Data source metadata   The information about dimensions, levels, hierarchies, and members, which is required to support navigation.

· Application objects   The definitions of views, dashboards, data sources, and other application data.

In addition, Monitoring Server optimizes access to the multi-dimensional database by pooling OLAP connections for reuse where possible.

The effectiveness of the whole system depends on the effectiveness of the cache. The system is especially suited to portal observers who run with Application Security. The reasons for this are repeated view sizes for charts, and repeated analytic pages and queries. In the test scenario, all possible combinations of observer pages fit within the default cache allotment.

Portal explorers, on the other hand, often request unique results by navigating randomly through the analytic charts and grids. Although query results and page views are retrieved from the cache for initial views, most queries are unique. The following table shows the sustained cache hit rate at full load for different personas.
	
	Application Security
	User Security

	Portal observers
	99%
	16%

	Portal explorers
	45%
	0.1%

	90/10 Mix
	97%
	15%


Dynamically sized views will often force a cache miss in the rendered object cache for Analytic Charts. In these cases, the request may still encounter a cache hit at the OLAP query results cache, and count as a cache hit.
The following table shows the views per second (throughput) and cache hit rate when delivering OLAP charts.

	
	Application Security
	User Security

	Dynamic Sized
	34.9 / 99.7%
	14.5 / 20.4%

	Fixed Size
	158 / 99.9%
	14.1 / 22.3%


Results: SharePoint Server on a Single Computer 
Several loads (that consisted of active user sessions) were applied to a single computer that was running Office SharePoint Server 2007. Metrics were recorded at steady-state, which was defined as the average over a 10-minute period that followed a 10-minute ramp.

The primary measure of acceptable performance is the average response time. In this test, response time was defined as the sum of the response times (time to last byte) for all HTTP requests associated with an analytic data query. This includes HTML, graphic files, and other dependent files. This number represents the maximum time (in seconds) that the end user would wait for all data to be received by the browser.

The throughput is measured as Views per Second, where a view is a single chart, grid, or scorecard. This way of measuring throughput provides a number that is less dependent on the dashboard composition. The following tables show test results for each of the two data source security modes: Application Security (application pool identity) and User Security (user identity).

Throughput - User Security
	Active User Sessions
	10
	20
	30
	40
	50
	60
	70
	80
	90
	100

	Average Response Time (seconds)
	0.32
	0.32
	0.36
	0.39
	0.43
	0.69
	0.73
	2.9
	2.3
	3.2

	Average Views per Second
	2.4
	4.7
	7.3
	9.6
	11.6
	13.5
	15.7
	13.1
	16.2
	15.8

	SharePoint CPU Load
	9%
	17%
	26%
	36%
	45%
	57%
	66%
	70%
	79%
	82%

	Analysis Services CPU Load
	3%
	6%
	9%
	13%
	17%
	22%
	29%
	31%
	38%
	40%

	HTTP Network Bandwidth (1000 bytes/sec)
	386
	726
	1114
	1459
	1767
	2051
	1913
	2042
	2502
	2439
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Throughput - Application Security
	Active User Sessions
	50
	100
	150
	200
	250
	300
	350
	400
	450
	500

	Average Response Time (seconds)
	0.1
	0.11
	0.18
	0.64
	2
	3.7
	4.7
	6.2
	7.3
	9.4

	Average Views per Second
	12
	25
	37
	44
	44
	43
	44
	42
	41
	40

	SharePoint CPU Load
	21%
	41%
	63%
	81%
	86%
	83%
	86%
	86%
	88%
	85%

	Analysis Services CPU Load
	0.2%
	0.4%
	0.4%
	1.0%
	0.7%
	1.1%
	0.8%
	1.2%
	1.0%
	1.1%

	HTTP Network Bandwidth (1000 bytes/sec)
	1594
	3239
	4767
	5797
	5788
	5582
	5715
	5580
	5492
	5307
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The data shows a linear relationship between throughput (views per second) and active user sessions up to the full, or maximum, load. Beyond the full load, the system continues to serve data, but with predictable delays. With the Application Security settings, Monitoring Server supported 250 active user sessions with near-zero response times. A 500-user load delivered data without errors, but incurred average delays of 10 seconds per dashboard request.

Results: Multiple Computers Running SharePoint Server

A series of scale-out tests were run with a SharePoint Server Web farm, measuring the maximum user load that did not exceed the maximum response time (2 seconds). This was done by applying a control algorithm to the user load after the initial ramp. The data was measured during the steady state period. The targets were SharePoint Server Web farm NLB clusters with one, two, and three Web servers.

Active user session at full load – User Security
	Number of computers running SharePoint Server
	1
	2
	3

	Active User Sessions
	81
	148
	165

	Average Views per Second
	14
	28
	30

	SharePoint Server CPU Load
	66%
	61%
	40%

	Analysis Services CPU Load
	31%
	87%
	97%

	HTTP Network Bandwidth (1000 bytes/second)
	2273
	4380
	4687
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Active user session at full load – Application Security
	Number of SharePoint Servers
	1
	2
	3

	Active User Sessions
	246
	460
	668

	Average Views per Second
	44
	86
	118

	SharePoint Server CPU Load
	83%
	80%
	73%

	Analysis Services CPU Load
	1%
	2%
	3%

	HTTP Network Bandwidth (1000 bytes/second)
	5731
	11469
	15733
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In the Application Security scenario, Monitoring Server throughput scaled linearly as servers were added. In the User Security scenario, the performance was limited by Analysis Services. However, performance still scaled well. It is possible to increase the overall throughput of the system by creating an Analysis Services cluster to handle the larger load.
Results: SharePoint Server on Multiple-Core Computers
A series of tests were run to measure the maximum user load that did not exceed the maximum response time (2 seconds). The target was an Intel S3E3145, which has four dual-core Xeon processors, for a total of eight physical CPUs. Processor count on the application server was controlled by using the /numproc flag in the Windows boot.ini file. Hyper-threading was disabled. The ASP.NET cache size was constrained to 2.0 GB by using the privateBytesLimit setting (see the following section, “Memory”).
The following graph shows throughput and CPU utilization at full load in the User Security model.
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The following graph shows throughput and CPU utilization at full load in the Application Security model.
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The data indicates excellent scaling characteristics for up to four CPUs. Configurations with more than four CPUs exhibited some degradation in throughput. A common technique used to deploy Web applications on servers that have many CPUs is to use Web gardens to create multiple worker processes for a single application. Testing showed that for eight CPUs, increasing the number of worker processes increased the performance to an almost ideal level.

For information, see Configuring Web Gardens with IIS 6.0 (http://go.microsoft.com/fwlink/?LinkId=99169&clcid=0x409).
The following graph illustrates the throughput, measured in views per second, for eight CPUs in various Web garden configurations.
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Results: Memory

Tests were run to determine how Monitoring Server performance varied with cache size. Three different memory configurations in a single computer that was running SharePoint Server 2007 were used. In ASP.NET 2.0, the default cache size is limited by a heuristic that allows for up to 60% of physical memory to be consumed by the IIS worker process.
User Security
	Physical Memory
	2 GB
	4 GB
	8 GB

	Views per Second
	12.5
	14.4
	11.9

	Cache Hit Rate
	1.4%
	15.3%
	19.7%

	SharePoint Server computer CPU
	88.7%
	66.4%
	65.9%

	IIS Worker Process Working Set (MB)
	1180
	2188
	3743


Application Security
	Physical Memory
	2 GB
	4 GB
	8 GB

	Views per Second
	16.8
	43.7
	29.5

	Cache Hit Rate
	63%
	97.2%
	97%

	SharePoint Server computer CPU
	80.5%
	83.4%
	65.9%

	IIS Worker Process Working Set (MB)
	1184
	2013
	3521


Allowing the SharePoint Server worker process to consume large amounts of memory can decrease performance. For computers that have more than 4 GB of RAM, the ASP.NET cache size can be constrained with the privateBytesLimit attribute, set on the cache element of the Web.config file. By setting privateBytesLimit=”2576980378” (that is, 60% of 4 GB), you can avoid a scenario in which a server that has more than 4 GB of memory creates an oversized cache.
Results: Performance by Type of View

To understand the relative performance impact of frequently used views, the throughput of dashboards that contain only a single view type was examined. By removing all other view types from the base scenario dashboard, a single-view dashboard was created. Filters were left on the dashboard, and were used as the sole navigation technique. The tests were run against a single computer was running SharePoint Server 2007.
Throughput in views per second at full load – portal observers only
	View Type (View Count)
	Mixed (4)
	OLAP Grid (1)
	OLAP Chart (2)
	Scorecard (1)

	User Security
	15
	13
	15
	10

	Application Security
	48
	108
	35
	38

	Application Security Fixed Size
	55
	not tested
	158
	not tested


With User Security, all three views render at similar speeds. However, with Application Security, the OLAP charts and grids can use an HTML cache to significantly improve performance.
Results: Virtual Machines

Several tests were run with SharePoint Server 2007 and PerformancePoint Server 2007 deployed to virtual machines to compare the performance of virtualized PerformancePoint Server to a conventional deployment on matching hardware. Because Microsoft Virtual Server 2005 makes a single CPU available to each virtual machine, our four-CPU server was loaded with four virtual machines, each running 32-bit versions of SharePoint Server and Performance Point Server. The four virtual machines were configured as an NLB cluster, and each virtual machine was configured to have 1536 kilobytes of RAM.
Active user sessions at full load – User Security
	Number of computers running SharePoint Server
	SharePoint Server computer - 4 CPUs
	Virtual Server - 4 SharePoint Server Virtual Machines

	Active User Sessions
	81
	62

	Average Views per Second
	14
	11

	Server CPU Load
	66%
	82%

	Cache Hit Rate
	15%
	22%

	Analysis Services CPU Load
	31%
	15%


Active user sessions at full load – Application Security
	Number of computers running SharePoint Server
	SharePoint Server computer - 4 CPUs
	Virtual Server - 4 SharePoint Server Virtual Machines

	Active User Sessions
	246
	140

	Average Views per Second
	44
	25

	Server CPU Load
	83%
	96%

	Cache Hit Rate
	97%
	93%

	Analysis Services CPU Load
	1%
	1%
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Although many variables make this comparison difficult — for example, memory size and 32-bit versus 64- bit processor type — the numbers indicate that deploying Monitoring Server through Virtual Server 2005 causes a moderate performance reduction, compared to conventional deployment. The differences in cache hit rates indicate that memory size was a bottleneck for the Application Security scenario.
Calculation of User Load Capacity

The best measure of Monitoring Server capacity is throughput in views per second. The maximum user capacity of Monitoring Server can be calculated if the maximum throughput is known.

· Views per User Session = Views per Dashboard + (Views Changed per Navigation * Navigations per Session)

· Work per User Session = Views per User Session / Views per Second

· User Sessions per Hour = 3600 / Work Per User Session

· User Capacity = User Sessions per Hour * Load Period

For example, in one test scenario, we measured 118 Views per Second, which yielded the following calculations:

· Views per User Session = 4 + (4 * 5) = 24 views

· Work per User Session = (24 / 118) = 0.203 seconds

· User Sessions per Hour = 3600 / 0.203 = 17,700 sessions/hour

· User Capacity = 17,700 * 2 = 35,400 users

Therefore, for a two-hour load period (such as Monday morning 9 to 11 AM), the system could support 35,400 user sessions.

The throughput (views per second) depends on many factors that include security configuration, data source time-outs, data source throughput, and navigation types. A significant factor is the mix of view types on the dashboard: scorecards, OLAP grids, OLAP charts, and so on. If the maximum throughputs of the individual view types are known, the load capacity can be calculated as follows:

· Work per User Session = (Scorecards per User Session / Scorecards per Second) + (Charts per Session / Charts per Second) + (Grids per Session / Grids per Second)
Summary and Analysis

PerformancePoint Monitoring Server can deliver dashboards to many users by using conventional server hardware. For the test scenario, a single Monitoring Server computer can serve up to 5,700 user sessions per hour without delays. To serve larger loads, the system can be scaled out by adding more SharePoint Server Web server computers. A three-server configuration served 17,700 user sessions per hour.

It should be noted that when Monitoring Server was overloaded with users, the system responded with predictable delays instead of with failures.

Caching is a key factor in supporting large user loads, and the choice of data security models has a significant effect on cache effectiveness. Monitoring Server can achieve very high cache rates when you are using Application Security. User Security, on the other hand, can put a large burden on the data source computers.

ASP.NET cache size tuning can be an important factor in overall performance. Having a cache that is too small will cause unnecessary load on Analysis Services. Conversely, having a cache that is too large will burden the SharePoint Server computer CPU with garbage collection. A minimum of 3 GB of RAM is recommended for the default configuration of Monitoring Server to minimize cache misses. Computers with more than 4 GB of RAM should limit the ASP.NET cache size to prevent degradation.

Monitoring Server will scale well — up to 6 processors. Servers with more than 6 processor cores may experience decreased performance under high load. The use of Web gardens can reduce the loss of performance on such systems.

Disk activity on the SharePoint Server computers was not a significant factor. The PerformancePoint Server repository is a potential obstacle for Web server scaling because temporary objects are stored in the repository, which requires a periodic automatic cleanup. The size of the temporary object table can be very large for high bandwidth farms with OLAP views. This can be reduced by reducing the default age of the temporary objects from 10 hours to 2 hours.

The query results in this test were generally constrained by the nature of the well designed hierarchies that were chosen for views. Larger, more complex result sets would have had minimal impact on the delivery of data to the portal observers because of the effectiveness of the caching engine. However, those same larger result sets, when uniquely explored, can have a serious impact on the short-term responsiveness of a system.
Appendix A: Hardware Specifications

PerformancePoint Monitoring Server computer
· (2) Dual-Core Xeon 3.0GHz processors
· 4 GB RAM

· (2) 73GB 10K RPM drives in a RAID-1 array
· 1000 mbps Network Interface

· Windows Server 2003 Enterprise x64 Edition with Service Pack 1

· PerformancePoint Server 2007 (3.0.3417.00)

· SQL Server 2005 Database Engine
SharePoint Server computer
· (2) Dual-Core Xeon 3.0 GHz processors
· 4 GB RAM

·  (2) 73GB 10K RPM drives in a RAID-1 array
· 1000 mbps network interface
· Windows Server 2003 Enterprise x64 Edition with Service Pack 1

· Office SharePoint Server 2007
Virtual Server computer
· (2) Dual-Core Xeon 3.0GHz processors
· 8 GB RAM

·  (2) 73 GB 10K RPM drives in a RAID-1 array
· 1000 mbps network interface
· Windows Server 2003 Enterprise x64 Edition with Service Pack 1

· Virtual Server 2005 R2 x64

SQL Server Analysis Services computer
· (2) Dual-Core Xeon 2.8GHz processors
· 8 GB RAM

· (4) 73GB 10K RPM drives in a RAID-5 array
· 1000 mbps network interface
· Windows Server 2003 Enterprise x64 Edition with Service Pack 1

· SQL Server 2005
Test Harness (10 workstations)

· Core 2 Duo E6400 processor
· 2 GB RAM

· 1000 mbps network interface
· Windows XP Service Pack 2

· Visual Studio 2005 Team Test Agent

SharePoint Server computer for CPU Scaling Test

· Intel S3E3145

·  (4) Dual-Core Xeon 3.0GHz Processors

· 8GB RAM

· (2) 73GB 10K RPM drives

· 1000 mbps Network Interface

· Windows Server 2003 Enterprise x64 Edition with Service Pack 1
· Office SharePoint Server 2007

Appendix B: Select Test Results

	
	Active User Load
	Response Time
	Views Per Second
	SharePoint Server Computer CPU
	View Cache Hit %
	SharePoint Server Network
	SSAS CPU
	SSAS Network

	Dashboard C - Single SharePoint Server
	
	
	
	
	

	User security fixed load
	10
	0.32
	2.39
	8.9
	21.4
	385561
	2.93
	119106

	User security fixed load
	20
	0.32
	4.69
	16.9
	20.1
	725970
	5.61
	233825

	User security fixed load
	30
	0.36
	7.25
	26
	19.8
	1113539
	9.4
	361776

	User security fixed load
	40
	0.39
	9.60
	35.6
	19
	1458639
	13
	486522

	User security fixed load
	50
	0.43
	11.6
	44.6
	18.7
	1766931
	16.8
	619187

	User security fixed load
	60
	0.69
	13.5
	56.7
	17.6
	2050834
	22.3
	764994

	User security fixed load
	70
	0.73
	15.7
	66.3
	17.8
	1913074
	29
	885105

	User security fixed load
	80
	2.86
	13.1
	70.2
	16.9
	2042929
	30.8
	902386

	User security fixed load
	90
	2.28
	16.2
	79.4
	16.2
	2502679
	38.1
	1013609

	User security fixed load
	100
	3.2
	15.8
	81.8
	15.5
	2438756
	39.5
	1077932

	Application security fixed load
	50
	0.1
	12.2
	20.6
	94
	1593750
	0.24
	12049

	Application security fixed load
	100
	0.11
	24.6
	40.7
	96.6
	3239131
	0.43
	15787

	Application security fixed load
	150
	0.18
	36.5
	63.0
	96.9
	4766745
	0.43
	21805

	Application security fixed load
	200
	0.64
	44
	80.7
	97.3
	5797227
	0.97
	35672

	Application security fixed load
	250
	1.97
	44.2
	85.9
	97
	5788336
	0.74
	33092

	Application security fixed load
	300
	3.66
	42.5
	82.8
	97
	5581934
	1.12
	34261

	Application security fixed load
	350
	4.67
	43.7
	85.9
	97
	5715337
	0.76
	35297

	Application security fixed load
	400
	6.24
	41.7
	85.8
	97.3
	5580126
	1.18
	44716

	Application security fixed load
	450
	7.33
	40.9
	87.6
	97
	5492089
	1.03
	54941

	Application security fixed load
	500
	9.4
	39.5
	84.5
	97
	5307498
	1.13
	57374

	Application security fixed load
	600
	12.4
	30.6
	81.2
	96.5
	4267095
	4.2
	164393

	Application security fixed load
	700
	16.1
	31.8
	86.4
	95.7
	4394709
	4.3
	196681

	Application security fixed load
	800
	20.1
	24.2
	82.8
	91.9
	3464830
	10
	359760

	Application security fixed load
	900
	23.4
	21.9
	77.1
	92
	3005757
	7.1
	292181

	Application security fixed load
	1000
	23.9
	25.4
	85.3
	88.3
	3698183
	9.2
	344092

	User security max load
	81
	2
	14.4
	66.4
	15.3
	2273014
	31.4
	916632

	Application security max load
	246
	2
	43.7
	83.4
	97.2
	5730967
	1
	39532

	Dashboard C - Single SharePoint Server computer – Filter Changes Only
	
	
	

	user security max load
	76
	2
	15
	69.7
	16.3
	2251708
	31.1
	893358

	Application security max load
	262
	2
	47.7
	86.6
	99.5
	6213164
	0.44
	16883

	Dashboard C - Single SharePoint Server - OLAP Chart/Grid Navigators Only
	

	User security max load
	129
	2
	10.4
	66.1
	0.08
	2005443
	26.5
	775273

	Application security max load
	223
	2
	17.8
	68.3
	45.3
	3031443
	4.1
	206663

	Dashboard C Scorecard - Single SharePoint Server Computer – Filter Changes Only
	
	

	User security max load
	168
	2
	9.6
	58.9
	0
	3540717
	85.5
	854309

	Application security max load
	685
	2
	38.3
	96.1
	99.6
	13260630
	0.36
	13218

	Dashboard C OLAP Grid - Single SharePoint Server Computer – Filter Changes Only
	
	

	User security max load
	230
	2
	13.1
	73.3
	14.4
	2075257
	24.8
	1005173

	Application security max load
	1927
	2
	10.8
	93
	99.9
	11794910
	0.12
	8895

	Dashboard C OLAP Chart - Single SharePoint Server Computer - Filter Changes Only
	

	User security max load
	140
	2
	14.5
	72.6
	20.4
	1631050
	15.9
	809287

	Application security max load
	347
	2
	34.9
	81
	99.7
	3266419
	0.33
	14230

	Dashboard C Single SharePoint Server Computer - Fixed width/height
	
	
	

	Application security max load
	315
	2
	54.8
	71.4
	97.2
	6417258
	0.7
	38578

	Dashboard C OLAP Chart - Single SharePoint Server Computer - Filter Changes Only - Fixed width/height

	User security max load
	135
	2
	14.1
	66.9
	22.3
	1511857
	15.2
	761239

	Application security max load
	1410
	2
	158
	91
	99.9
	9597708
	0.08
	8385

	Dashboard C - Two Server SharePoint Farm (NLB balanced)
	
	
	

	User security max load
	148
	2
	27.8
	60.5
	16.7
	4380459
	86.8
	1645609

	Application security max load
	460
	2
	86.2
	80.2
	97.2
	11468964
	2
	74475

	Dashboard C - Three Server SharePoint Farm (NLB - no affinity)
	
	
	

	User security max load
	165
	2
	30.1
	39.7
	18.8
	4687367
	97.3
	1626499

	Application security max load
	668
	2
	118.2
	73.4
	97
	15732708
	2.8
	98932

	Dashboard C - 8 Core SharePoint Server Computer (1 CPU enabled)
	
	
	

	User security max load
	13
	2
	2.59
	87.6
	20.8
	402532
	2.98
	127906

	Application security max load
	29
	2
	5.43
	92
	94.6
	735419
	0.21
	10074

	Dashboard C - 8 Core SharePoint Server Computer (2 CPUs enabled)
	
	
	

	User security max load
	27
	2
	4.9
	89.3
	17.8
	759358
	6.1
	257700

	Application security max load
	57
	2
	10.5
	90
	95.9
	1488599
	0.29
	15743

	Dashboard C - 8 Core SharePoint Server Computer (3 CPUs enabled)
	
	
	

	User security max load
	37
	2
	6.88
	90.2
	17.7
	1062093
	9.4
	370605

	Application security max load
	84
	2
	15.4
	89.8
	96.5
	2094383
	0.38
	18792

	Dashboard C - 8 Core SharePoint Server computer (4 CPUs enabled)
	
	
	

	user security max load
	45
	2
	8.4
	88.6
	17.1
	1291472
	12.3
	480597

	Application security max load
	117
	2
	20.9
	93.2
	97.1
	2824312
	0.41
	19853

	Dashboard C - 8 Core SharePoint Server Computer (5 CPUs enabled)
	
	
	

	User security max load
	53
	2
	9
	84.5
	18.8
	1520503
	14.9
	526177

	Application security max load
	135
	2
	23.5
	89
	96.6
	3184777
	0.57
	25323

	Dashboard C - 8 Core SharePoint Server Computer (6 CPUs enabled)
	
	
	

	User security max load
	54
	2
	10.1
	77.9
	16.1
	1550956
	16.3
	593837

	Application security max load
	133
	2
	23.5
	79.6
	96.6
	3176864
	0.51
	23461

	Dashboard C - 8 Core SharePoint Server Computer (7 CPUs enabled)
	
	
	

	User security max load
	53
	2
	10
	70.1
	16.3
	1546585
	16.9
	629163

	Application security max load
	126
	2
	22.3
	70.3
	96.8
	3017238
	0.53
	24708

	Dashboard C - 8 Core SharePoint Server Computer (8 CPUs enabled)
	
	
	

	User security max load
	49
	2
	9.3
	62.3
	13
	1462682
	16.4
	660121

	Application security max load
	149
	2
	25.5
	74.8
	96.7
	3477462
	0.67
	29511

	Dashboard C - 8 Core SharePoint Server Computer (8 CPUs enabled - Web garden - 2 Worker Processes)

	User security max load
	66
	2
	12.3
	79.8
	14.8
	1924040
	22.9
	825309

	Application security max load
	195
	2
	34.4
	94.6
	96.2
	4614889
	0.81
	30299

	Dashboard C - 8 Core SharePoint Server Computer (8 CPUs enabled - Web garden - 4 Worker Processes)

	User security max load
	80
	2
	14.8
	92.1
	15.4
	2295215
	28.9
	968699

	Application security max load
	220
	2
	39
	100
	95.3
	5248224
	1.1
	39635

	Dashboard C - 1 VM SharePoint Server Computer
	
	
	
	
	

	User security max load
	16
	2
	9
	84.5
	18.8
	1520503
	14.9
	526177

	Application security max load
	42
	2
	23.5
	89
	96.6
	3184777
	0.57
	25323

	Dashboard C - 2 VM SharePoint Server Computers
	
	
	
	
	

	User security max load
	35
	2
	10.1
	77.9
	16.1
	1550956
	16.3
	593837

	Application security max load
	86
	2
	23.5
	79.6
	96.6
	3176864
	0.51
	23461

	Dashboard C - 3 VM SharePoint Server Computers
	
	
	
	
	

	User security max load
	50
	2
	10
	70.1
	16.3
	1546585
	16.9
	629163

	Application security max load
	113
	2
	22.3
	70.3
	96.8
	3017238
	0.53
	24708

	Dashboard C - 4 VM SharePoint Server Computers
	
	
	
	
	

	User security max load
	62
	2
	9.3
	62.3
	13
	1462682
	16.4
	660121

	Application security max load
	140
	2
	25.5
	74.8
	96.7
	3477462
	0.67
	29511

	Dashboard C - Single SharePoint Server Computer – 2 GB RAM
	
	
	
	

	User security max load
	70
	2
	12.5
	88.7
	1.43
	2211173
	45.5
	1593093

	Application security max load
	93
	2
	16.8
	80.5
	63
	2692723
	34.5
	1114332

	Dashboard C - Single SharePoint Server Computer – 8 GB RAM
	
	
	
	

	User security max load
	64
	2
	11.9
	58.5
	19.7
	1771695
	20.4
	594630

	Application security max load
	166
	2
	29.5
	65.9
	97
	3902834
	0.51
	24913
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