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Disclaimer

This report was conducted by Kentico Software with intention to provide customers with
information on what performance they can expect from KeatCMS. Kentico Software put in
the best effort to conduct an unbiased test. Still, the performance ofitbbsitedepends on
many parameters, such as computer hardware, network configuration, client configuration,
operating system andoftwareconfiguration site contenf number of items in Kentico CMS
databasejnformation architecturecustom codeand other factors. Kentico Software doesn't
provide any guarantee that the same values will be achieved with other than tested
configurations. Theaader of this report uses all information in this report at his/her own risk.
Kentico Software shall in no case be liable for any loss resulting from the use of this report.
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Executive Summary

Kentico CMS for ASP.NET provides excellent performance @afibty. Being built on the
Microsoft ASP.NET platform, it leverages all its power.

The tests were performed internally by Kentstaff on verycommon hardwargIntel Core 2
Quad at 2.66 GHz, 10k SATA Il disks, 4 GB memory). Kentico has not usetl penfdiigance
servers, so the results may be even bettemoore powerfulhardware.

Basic Performance and the Impact of Caching

The slowest pagtof aweb applicatioraretypically accesagthe database and rendering the
content for a web browser. Kerth CMS optimizes the performance by storing content that is
often accessed in a server memofhis mechanism is calledching When anothewisitor

comes to the same page, the page is already stored in the very fast computer memory and
Kentico CMS can gkly send it to the browser without repeatedly accessing the database and
rendering the pageThe following graph shows a comparison of how caching influences the
performance of Kentico CMS (the test was conducted on a single machine with both web server
and database).

Caching can be configured for a particular part of the pabes is callecontent caching You
can also configuréull-page cachinghat stores the whole page preendered in the memory.

Thefollowingfigure shows the impact of caching tre overall performance. The values
represent the number of requests per second (RPS) which means how many pages can be
viewed by the visitors per second.
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Performance Overview
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Commens: As you can see, Kentico CMS providégghly efficient caching mechanisimat
boosts tie performancesignificantly
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Database Server Performance

If you need to achieve high performance, it's recommended that you install the web server and
the database server on two fifrent machines which allows you to distribute the computing
andachieve shorter response timespecially if you cannot use caching.

The following figure compardhe performance of a single server configuration and a-two
server configuration (Web Server + Database Server):
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Comments:Asyou can see, the performanceaig from a dedicated database server is most
significant when the caching is not used.

Kentico CMS also allows you to distribute the SQL Server database on multiple database servers
usingSQL Server Merge Replicatiarhich allows fowirtually unlimited database performance
and high availability.
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Web Farm Performance

Web farms allow you to distribute the computiaghongmultiple web serverghat all provide
the same content. It can also be used for achieviiglp availabilityof your site- if some serer
in the web farm stops working, the other server(s) will serve the contestéad of the broken
server

The following figure compares the performance of a single web server and two web servers
(each configuration usessinglededicated database server)

Web Farm Performance
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Comments:The results show that Kentico CMS provides excellent scalability. With an additional
web server, the performance grows by 100%. The result is only slightly lower for configuration
without caching since this configuration highly uses datalsaseer that was shared between

both web servers.
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Impact of Site Size on Performance

Thewebsiteperformance depends also on the number of pages @heér items in the CMS
database. Kentico CMS was optimized for high number of items and it was te$tetD@j000
documents and 10,000,000 usestored in the database. Not only the publebsite but also
Kentico CMS administration interface can handle this number of items withoegativeeffect
on usabilityand user interface responsiveness

The following figure compares the performance of a small(88d documents) medium site
(10,000 documentsand a large sit¢100,000documents) both running on a single web server
with a dedicated SQL Server:

Impact of Site Size on Performanc
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Comments: the performance without any ¢éieg drops significantly with a very large number of
pages. This scenario requires ssfgecific optimization of SQL queries and database indexes. The
performance with caching is practically same regardless of the site size.
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Cloud Computing

Kentico CM$an also be used with cloud computing platforms that provide both high

performance and availability. Kentico CMS can work with Rackspace cloud platform (Mosso) and
Amazon EC2. Support for Microsoft Azure is planne@i2011. Paformance tests were not
performed on these platforms.
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Server Hardware Configurations

Client Computers and Web Servers

Motherboard: GigaByte EPA5OS3R Ly (i St t
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Graphics card MSI R4354D512H PCIE 512MB DDH2RAM

Memory:
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Database Server
Memory:

(other parameters of the database server were same aghi®other configurations)

Kingston2GUDIMM (PC26400)

Capacity 4 GB (Kit2x 2 GB)
Type DDR2SDRAM
Memory Bus 1066 MHz

1xWestern Digital WD1500HLFS VelociRaptor 5RZ

Format o®dp €
Capacity 150 GB
Interface SATA I
Speed 10000rpm
Access Time 4.2ms/4.7ms
Cache 16 MB

KingstordG-UDIMM (PC26400)

Capacity 16 GB (Kigx 4 GB )
Type DDR2SDRAM
Memory Bus 1066 MHz
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Testing Configurations

Configuration A - Single shared server ( web + database)
Windows 208 R2ServicePack2, Microsoft SQEerver 20%
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Configuration B - Two separate server s (aweb server and a database server)
Windows 2003 R2 Service Pack 2, Microsoft SQL Serger 200
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Configuration Cz Two servers in aweb farm and a database server
Windows 2003 R2 Service Pack 2, Microsoft SQL Serger 200

o o 0 0
N NS N NS
CLIgNT1 CLIgNT2 CLIgNT3 CLIgNT4
LAN-clientl LAN-client2 LAN-client3 LAN-client4
< -
o | -~ 0
X AN-web. N
WHB1 WHB2
>
LAN-sql-manag N LAN-sql-manag
1Gb $witch
SQL1

Caching Configurations

1 Cache 1- Cache only page infd?age info (page data and metadatacheenabledfor
10minutes

9 Cache2 - Content cachingcontent cachingweb part/controtlevel cachinggnabledfor
10 minutes,with default filters used

i Cache3 - Fulkpage cachingfull-page cachingwhole page cached in memorghabled
for 10 minutes

! The use of additional XHTML filters decreases performance by around 30% when using
content caching this can be solved by writing XHT¥hmpliant code by developers, so
that the XHTML filter doesn't have to be used.
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How the Tests Were Performed

= =4 =4 4 -4 4 4

All testswere performed for10 minutes(+1 minute warm-up time)
Domain namewasin the host file {ocalhostwasnot used)
Tesswere executed in Vsual StudidEnterprise Architect ApplicationCenter Est
50 smultaneousbrowserconnections
HTTP, DNS, Socket, Windaw&entico CMS erramwere NOT alloweduring tests
Kentico CMS restamwas NOT alloweduring onetestrun
Before each test:
0 Redart lISand celete .NET temporary files
Kentico CM8isedGZip compression

o Followingsettings key was added to the web.config sect@ppSettings>
<add key="CMSAllowGZip" value="true" />

Network trafficwas measurean the server side and wasthe sum of all interfaces

Which Performance Counters Were Watched

=8 =8 =4 =8 -8 -8 -8 o8 h s o

Processor(_Totd% Processor Time
Processg3wp)\ ThreadCount
Processg3wp)\Handle Count
Processf3wp)\Private Bytes
Processg3wp)\Virtual Bytes

.NET CLRemory(w3wp)# Bytes in all Heaps
.NET CLR Memory(w3wg)Gen 0 Collections
.NET CLR Memory(w3wg)Genl Collections
.NET CLR Memory(w3wg)Gen2 Collections
.NET CLR ExceptidthExceps thrown / sec
ASP.NERpplication Restarts
ASP.NERequests Rejected
ASP.NEWorker Process Restarts (not applicable to IIS 6.0)
MemonjAvailable Mbytes
PhysicalDisk(_Tot&Disk Read Bytes/sec
PhysicalDisk(_TotaDisk Write Bytes/sec
Network Interfac&Bytes Received/sec
Network Interfac&BytesSentsec
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Performance Test Results

The estswere based onvisiting the following pages

Sample Corporate site
~/Home.aspx
~/Services.aspx

~/Products.aspx

= =4 =4 4 =4

~/Network-administration.aspx

~/Products/PDAs/HIPAQ114.aspx

nce Test Report

AVG requests

AVG requests

AVG requests

per second per hour per 24 hours
Single shared server
Cache only page infp 204 650 749 17 353 311
Cache content 330 1 053 376 28 090 023
Output cache 12 873 45 654 546 1217 454 563
Two separate servers
Cache only page infp 240 751 226 20 032 697
Cache content 330 1 030 066 27 468 420
Output cache 12 738 45 960 275 1225 607 342
Two Servers in a Web Farm + DB Server
Cache only page infp 468 1502 452 40 065 394
Cache content 656 2 060 132 54 936 840
Output cache 25 580 91 920 551 2451 214 684
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Requests Per Secon

i Single Shared Serve ® Web Server + DB Serve ® Two-Server Web Farrr
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Commens: Here you can see that full page caching provides the best possible perfornidrece
graph also shows that using a web fammltiplies the overall performance by the number of
web servers.
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Response Time [ms

i Single Shared Serve ® Web Server + DB Serve ® Two-Server Web Farmr
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Comments:The response time highly depends on #rmaount of cycles that need to be done to
render the requested page. The fplhge caching only takes the HTML code cached in the
memory ard sends it to the browser, so it's extremely fast.
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Database Server CPU Utilization [9

i Single Shared Serve ® Web Server + DB Serve ® Two-Server Web Farmr
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SQL Server CPU Utilization [9

0

Commens: The graph shows that once caching is used, the database server utilization is very
low since the website only accesses the database when the content is requested for the first
time. The resus for Single Shared Server were not measured since the database server shared
the CPU witlihe web server.
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Web Server CPU Utilization [%
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CommentsThe graph shows the utilization of the processor by all processes running on the
server. The Single Shared Server configuration incloo#sthe web server process and SQL

Server processSince we tested for the highest performance, the utilization tends to reach

100%. The only exception are configurations without caching (Cache only page info) that depend
on an external database servérat slows down the Web server CPU utilization since the Web
server has to wait for the database server.
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Peak Memory Usage [MB
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CommentsOur tests required no restarts of the web server process during tHeo24 test
which also means there were no memory leaks that would crash the process. Fhageill
caching requires less memory since it creates a smaller number of .NET objectsantloey
(that are destroyed by the garbage collector thefe results for fulbage caching may,
however, look different if you have a large site with many pages that would be stored in the
memory.



|
<8 KENTICO erformance Test Report

Network Interface- Data Received [B/s]

i Single Shared Serve ® Web Server + DB Serve ® Two-Server Web Farmr
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Network Interface- Data Sent [B/s]
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24-hour Stability Test Results

CommentsThepictures show the Requests per Second (RPS) value during-timug4tability
test. The test was performed on the Twgerver web farm with a dedicated database server and
with full-page caching. There are two pictures, because we used two client computers
generate the load test traffitor one web serverThe results show that Kentico CMS provided
astable performance during the whole testing period, without any crashes, errors or
downtimes. The system has shown the same stability also for the "Caghpame info" and
"Content caching" configurationgll these tests were also performed on a single shared server
with expected results.






























