HOW TO DO A
PERFORMANCE
AUDIT OF YOUR
.NET WEBSITE

y



Managing website performance can be a complex undertaking: there are many
factors that can play a role, from server resources to application code to network
bandwidth. When tasked with troubleshooting an underperforming .NET website,
you may not know where to start.

Improving website performance can be straightforward once you identify the
root cause. In this eBook, we'll detail how to implement a performance audit of
your .NET website. By using our methods, you can identify the root cause of your

performance issues.

Outline

Our website performance audit is based on these five steps:

1. Understand the problem

2. Analyze specific page performance

3. Analyze server side performance

4. Analyze browser resource performance

5. Check for site-wide performance issues
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It's difficult to fix a problem when you don't
know the cause.

As the manager of a website, you'll often
receive vague messages and mixed signals,
such as:

® "The website is really slow today.”

* "The website runs fine, but when
| login, it becomes really slow.”
e "Every afternoon, the site just hangs.”

Refer to this chart to classify your problem:

Specific Site
Issue Problem Impact Issue

b

Number of Affected Pages

Number of Affected Users \_ Page
Issue
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Understand the problem

The problem types are:

1. Specific issue: high number of affected
pages, but low number of affected users

2. Page issue: low number of affected pages,
but high number of affected users

3. Site issue: high number of affected

pages, high number of affected users

In this eBook, we'll detail tools you can use
for each step of the performance audit.




RELATED TOOLS
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How it Works: Add an agent to your server.
The agents insert “beacons” into pages, which
track performance metrics when pages are
served from your site.

Cost: Free, with paid plans

How to Use: Review the New Relic “Apdex”
score for key pages. This score shows you the
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ratio of satisfied to dissatisfied visitors. The
score ranges from O to 1, where 1 is a perfect
score.

Compare Apdex scores across pages. This

helps you determine whether you have site-
wide or page-specific issues. For instance, a
high Apdex score on the homepage, paired
with a low Apdex score on a product page
means that further investigation is required
on the latter.
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VISUAL STUDIO
APPLICATION INSIGHTS

azure.microsoft.com/en-us/services/application-
insights

How it Works: Add an agent to your .NET
application. The agent injects code into HTTP
requests to collect performance data. It also
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RELATED TOOLS

UNDERSTAND THE PROLEM
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ingests your server’s application logs. Custom
reports are provided in Azure Portal.

Cost: Free, with paid plans.

How to Use: Review metrics such as average
server response time and average page load
time to understand whether you have a

site-wide issue.



Analyze specific page performance

After you isolate your performance issue, you'll have a set of specific pages to analyze further.
The keys to understanding page performance are:

* Recording data over time to establish a performance baseline

® Breaking down page load time into its component parts, to identify
performance culprits
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CHROME LOAD TIMER

qgithub.com/alex-vv/chrome-load-timer

How it Works: A Google Chrome browser
extension that measures page load time
and displays it in the toolbar.

Each time you visit a page, the load time
statistics appear once the page has finished
loading.

Cost: Free.

How to Use: Visit key pages multiple times
(e.g. 5-20+ times) and record the load times in
a spreadsheet. Cross-check load times against
other pages, to determine whether you have
page-specific vs. site-wide issues. Look for
unusual issues, such as delays in DNS

(domain name system) requests.
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RELATED TOOLS

<>| ANALYZE SPECIFIC

PAGE PERFORMANCE

Load timings (ms)

Event When |How long | Sum
Redirect 0 0 0
DNS 107 0 0
Connect 107 307 307
Reguest 414 3326 3633
Response 3740 270 3903
DOM 3745 4295 8198

Interactive 6705 0 -
Content loaded 6705 28 -
Load event 8040 12| 8210




RELATED TOOLS

ANALYZE SPECIFIC
PAGE PERFORMANCE
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Analyze server side performance

For analyzing server side performance, the following questions need to be answered:

* Where is time being spent on ASP.NET pages?
* How long is it taking for API calls to complete?

* How many database queries are being generated and how long are they taking?
® How much server CPU and memory is being consumed?
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=2 RELATED TOOLS
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GLIMPSE

getglimpse.com

How it Works: A free and open source .NET
tool that is installed as a component on your
server. It runs as a diagnostics tool against
your server code.
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Cost: Free.

How to Use: Add logging calls around
suspect code and identify the volume and
completion time of database queries.




Further Details: Glimpse

To debug server code, add System.
Diagnostics.Trace WriteLine() calls around
suspect code. These calls produce valuable
debugging output that can surface
performance culprits (e.g. code that is taking
too long to complete).

For DNN websites, a DNN-specific version of
Glimpse_is available, called dnnGlimpse. As
seen below, you can insert GetLogger()
calls around suspect code:

=i RELATED TOOLS
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In the Glimpse trace output, we can confirm
that the Razor script is the culprit:

oNNTrace [ONN. Trace: 2016-06-08 11:21:02,43% - Start Loading MySiowhdoduie Razor Scrigt
oNNTrace (DN T 20160805 1127.08,620  End Lacing MySiimbishis Rasor Serot campzmms

In addition to analyzing application traces,
Glimpse is useful in spotting problematic
database queries. In this instance, Glimpse
identifies a database query that is taking too
long to complete:
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SQL Statistics
_View.cehtrml DeskiophodulesiMyBadDeveloper/MySiowModuie # Connections # Queries # Transactions Total query execution time Total connection open time
1 Busing DotNetNuke.Common;
2 B*Copyright (c) 2016 by MyBadDeveloper *@
3 <div claoss="dnnForm dnnEdit dnnClear” id="dnnEdit"> Queries &
4 <fieldset> Commands per ConNection Duratior
5 «div class="dnnFormltem™ ] o Command Parameters m‘miml omset | Awme
6 <divsMy Slow Module</div> BEGIN WATTFOR DELAY "0:00:02"; select top 1 * from users; £D; o o aes.rsms tare
7 </div>
8 </fieldset>
9 B
p] DotNetNuke. Instrumentation.DnnLogger.GetLogger("DNN.Trace™).Debug("Start Loading MySlowModule Rizor Script”);
11 «div>in c# razor script - doing slow stuff</div> .
12 System.Threading. Thread. Sleep(420@); T d | d D N N G | .
13 DotNetNuke.Instrumentation.DnnlLogger.GetLogger( DNN.Trace™).Debug("End Loading MySlowModule Razor Script™); O OWn Oa I m pse M
14 }
ic .
https://dnnglimpse.codeplex.com/
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A SQL Server Profiler - [Test SQL Trace (DNN-MACPOSQLEXP2014)] - 8
kf File Edit View Replay Tools Window Help = EE
PO fac| e ZAMS HE P
|| EvertClass | StatTime | EndTime | Dumtion | TetData | DatabaseName | Apphcatc » |
Trace Start 2016-08-09 22:35:58...
sP:starting 2016-08=09 22:35:58... exec sp_trace_getdata @F1, 0 master sqL Se
SQL:eatchstarting 2016-08-09 22:36:08... Select T1.® from EventLog T1,EventlL... &woqs3 Micros
SQL:BatchCompleted 2016-08-09 22:36:08... 2016-08-09 22:36112... 3218 l Select ti.* from EventLog ti,EventlL... evoqss Micros
S4L:BaTChSTArTing 2016-08-09 22:37:51... EATT) SELECT Otb.name AS [Name], dth.data... master Micros
SQL;:Batchcompleted 2016-08-09 22:37:51... 2Z016-08-09 22:37:51... 0 SELECT dtb.name AS [Name], dtb.data... master Micros
SqQL:Batchstarting 2016-08-09 22:37:51... select case when cfg.configura... master Micros
SOL:BatchCompleted 2016-08=-09 22:37:51... 2016-08-09 22:37:51... o select case when cfg.configura... master Micros
SQL:Batchstarting 2016-08-09 22:37:82. ., select  case when cfg.configura... master Micros ¥
€ >
[FeTect t1." from eventiog ti,Eventiog t2 7
v
< >
Trace is running. |Ln4 Cold4 | Rows 244
:Cnnnectiuns: 1 A

Cost: Free, with your purchase of SQL Server.

SQL SERVER PROFILER

msdn.microsoft.com/en-us/library/ms181091.aspx

How to Use: Works well when using
How it Works: SQL Server Profiler ships with recognizable naming standards for stored
SQL Server. It creates database traces and
analyzes trace results. Events are saved in a
trace file that can later be analyzed or used
to replay a specific series of steps when

trying to diagnose a problem.

procedures. Carefully set your filters;
otherwise, you'll have to sift through a sea
of information.
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Analyze browser resource performance

While server side performance considers
resource contention on your web servers,
browser resource performance refers to the
processing performed by visitors' browsers.
As website managers, we're responsible
for browser resource issues when we ask
browsers to do too much work.

Using two of the aforementioned tools:

e Chrome Load Timer
¢ \WebPagetest

Run a series of tests on your suspect pages.
Look for oversized or broken resources:

* Large image files
e Large CSSfiles

e HTTP 404 errors (“Not Found”)
e HTTP 401 errors (“"Unauthorized”)
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Unless you're running a photography site for
professional photographers, your images
dont need to be 800 KB in size. An image
of this size can take a long time to download,
especially for visitors on slower connections.

When measuring your page via WebPagetest,
be sure to review:

e First Byte: The time it takes the browser to
receive the first byte of HTML from the server

e Start Render: The time it takes the
browser to receive enough data
to begin rendering the page

® Document Complete: The time it
takes for all resources to load

* Fully Loaded: The time it takes
for the page to fully render

For all issues you uncover, note them in a
document and determine whom you need to
follow up with (e.g. Marketing, Sales, etc.).



Check for site-wide performance issues

If your server is consuming 99% CPU running a long database query, chances are
all pages on your site will be slow to load. In this final step, audit server-level resources
to determine whether any hardware or software issues are affecting your site at a

server-wide level.
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CHECK FOR SITE-WIDE
PERFORMANCE ISSUES

- RELATED TOOLS

= Task Manager R
l File Options View
l Processes | Performance | App history [ Startup | Users | Details | Services
T 99%| 57% 0% 0%
Mame Status CPY Memory Disk Metwork
b Ua SOL Server Management Studio... 34.9% | 105.5MB 0MB/s 0Mbps *
» [ SQL Server Windows T - 64 Bit 40.5% 83.0ME 0.1 MB/s 0 Mbps
@ Acronis True Image Monitor (32... 3.1% 1.9 MB 0MB/s 0 Mbps
+ % Task Manager 0.5% 9.2 MB 0MB/s 0 Mbps
=1 Service Host: Network Service (5) 0.5% 6.8 MB 0MB/s 0 Mbps

WINDOWS TASK MANAGER Cost: Free.

How it Works: A utility that details all of the How to Use: For more information, see "How
to use and troubleshoot issues with Windows

running processes on a Windows host. In
the example above, 95.4% of the CPU is Task Manager.”
consumed by SQL Server, which indicates

that a long-running query may be running.
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PROCESS EXPLORER

technet.microsoft.com/en-us/processexplorer

How it Works: Free download for Windows
servers. Think of Process Explorer as an
advanced version of the Windows Task
Manager. It will show you the individual

Cost: Free.

> Process Explorer - Sysintemals: www.sysintemals.com [DNN-MACPC\brucechapman]  ~ © IR |
Fle Opbees Yeew Process Find Usess Hep |
H @ B0 & A NS ﬁ = = j
e T . T r—— -
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1 it wom 1LINK 1ATEE 1680 COM Sumgaie Mcroec Coporation
# " MEServicetd e ooz 1482 K 2UIER 1520 SorecWALL MeiBstender i Dal
" pglordweer o 135K K 1057 SOL Browser Secvics ENE Mierieclt Coporaban
7 nghwriler e 130K 128 172 SOL Server VIS Witer - B4 Bt Microsolt Coporation
w1 SWGVC S e 2L K THEK 1584 Dl SoricWALL Global VPN Dell SancWALL, Ine:
7 o e 4ADEK JEME 2084 Hoel Process for Windows 5. Micraeclt Coporation
u " MaMpEng mos 013 T3 1EK TAELI K 2000 Antirebears Servos Eseoul . Miorssol Coporation
Rl S K 2081 2580 Mesmaoh Metword Plealms | Mool Coporaton
7 nchod g LITRK ZA16E 2063 Hosl Process for Windows 5. Micrmect Coporation
o s e0e 202K MGK MG Moreoft Disirbuled Teanss . mm
5 Searchindeney e LK TEEE0K 2332 Meorsoh Windows Search | Coporaten
8 | SearchFrotocniHoet & (] L.TREK AIEK 56
B SeprcrFberkon ma S K 15K A5
7 ol e 46K 043K 17EE Hosl Process for Windews 5. icrosch Copomtion
7 ppmcagentany o ooz 4450K I7TIE  I7EE Trosimage Sync Agent Send . Ao
o inaas s ALK 132K 564 Loosl Ssouty Authorty Proc Mook Coporation
e e 007 180K 53720 236D
W wrkogon e LIHEK LMK 507
] e e (L] S92 K RuOK
=k D28 MGESEK 140500 K [TETEE Windsen Eqler - Mherppel Comensten
FROFILER EXE 0e? TILIE K A55EIK 3080 SOL vacing ool Mcrmec Coporation
[ i ] 12428 K MERK
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CHECK FOR SITE-WIDE
PERFORMANCE ISSUES

How to Use: For administrators or developers
who can decipher system calls, use Process
Explorer to inspect individual threads. You

can identify long-running calls spot possible

memory leaks.

threads running on the server.
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RELATED TOOLS

CHECK FOR SITE-WIDE
PERFORMANCE ISSUES

206,08, 03 hog. resources Fo oL oga swen M x

ww rw wm e wormmEEE owe ) WA T WS S RWAEE LTETER D MW WIEED W T RN WEWT W W RS WTE O wmwgd —]

E 7|

32 2916-08-83 07:53:23,709 [ROGBUSS0FGCRASC][Thread: A [ERROR] DotMethuke.Services.Exceptions.Exceptions - System.I0.I0Exception: The proc
being wied by crother process.

1 at Systes, 10, __Error WinI0Error(Intd2 errorfode, String maybeFullPath)

M at Systes,I0.FileStreom, Inie(String path, FileMode mode, Fileaccess ocoess, IntdZ rights, Boolean useRights, FileShere share, I

35 at Systes. I0.FileStreas. .ctor(3tring path, Filesode mode, FileAccess occess, FileSmare share, Int32 buffersize, FileOptions opti

36 ot Systes. [0 S5treasWriter. CreateFile(String path, Boolecn append, Boolean checkiost)

ar at Systes 10 _Streasiriter. ctor(String poth, Boolesn cppend, Encoding encoding, Intd2 bufferSize, Boolean checkMast)

L] at System, [0.5treasiriter, .ctor(5tring poth, Boolean oppend)

33 at Systes, I0.File.CreateText(String path)

48 at DotMethuke. Services.[oche.FBCochingProvider. CreateCacheFile(String Filehome, String CocheKey)

41 2916-08-83 97:53:25,526 [RDOB1SSOFGCASCI[Thresd:SI[ERROR] DotMetuke . Services.Exceptions. Exceptions - System. I0.I0Exception: The proc
being used by crother process.

42 at System,[0.__Error.WinI0€rror(Int32 errorCode, String moybeFullPath)

43 at System, ID.FileStreom. Inlt(5tring path, FlleMode mode, FlileAccess occess, IntdZ rights, Boolean useRights, FileShore shore, Int3

44 at Systes.ID.FileStreon. .ctor(String path, FileMode mode, FileAccess access, FileShare share, Int32 bufferSize, FileQptions optiond

a5 ot System. I0.Streasfriter. CreateFile(String path, Boolean append, Bodldan checkiost)

a6 at Systes, 10, Streosiriter, .ctor(String poth, Booleon oppend, Encoding encoding, Intd2 bufferSize, Booleon checikHost)

a7 at Systes, [0.5treasWriter, .ctor(5tring poth, Boolean oppend)

48 @t Systes,I0.File.CreateText(String path)

43 at DotMethuke. Services.(oche. FBLochingProvider. CreateCacheFile{String Filehame, String CocheKey)

58 2916-08-83 97:53:27,075 [ROGH1SSOFGCASCI[Threod: 15][ERROR] DothetMuke Services.Exceptions. Exceptions - Systen.I0_I0Exception: The prof
being used by crother procass.

51 gt Systes,[0.__Error.WinI0Error(Int32 errorCode, String maybeFullPath)

52 ot Systes,T0.FileStreas. Init(String path, FileMode mode, Filedccess occess, Int3Z rights, Boolean useRights, FileShere share, Int3

53 at Systes.I0.FileStrecm. .ctor(String path, FileMode mode, FileAccess access, FileShare share, Int32 bufferSize, FileOptions option]

54 at System. 10 Streasiriter.CreateFile(String path, Boolean append, Booleon checkMost)

55 at Systes, [0.5treasWriter, .ctor(5tring poth, Boolean oppend, Encoding encoding, Int32 bufferSize, Booleon checkHost)

gt Systes, [0.5treasWriter. .ctor(5tring poth, Boolean ocppend)
57 at Systes.I0.File.CreateText(String path)
at DotMetHuke. Services.Coche . FECochingProvider. CreateCacheFile(String FileNome, String Cocheley)

LOGANET How to Use: Use to spot problematic or
commonly occurring exceptions. While

How it Works: An exception logger that's exceptions are not visible to end users, they

built-in to DNN. could impact the performance of your site.

Cost: Free. In the image below, the server has a locking
condition, which is reflected in the exception
about a resource “being used by another
process.”
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During each step in our five-step process,
you'll want to document your findings.

At the conclusion of the audit, you'll have an
audit report, which can be shared with other
groups in your organization. In addition to the
audit findings, a “Conclusion and Next Steps”
section should highlight the key problem
areas, along with detailed steps on how to
address them.
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The Audit Report: Bringing it all together

Performance Audit
Site:  http://example.com

Date 11-Aug-16

Page Speed Tests

Test Page Total Test Page Total
1 Home 11.3 1 Products 2.1
2 Home 6.56 2 Products 2.2
3 Home 7.98 3 Products 2
4 Home 8.34 4 Products 1.7
5 Home 9.56 5 Products 1.6
Avg 8.748 Avg 1.92
Median 8.34 Median 2

Page Inspection Home

First Request Second Request Diff

Time to first Byte 4.922 4.257 -0.665

First Render 6.49 4.796 -1.694

Doc Complete 10.045 5.572 -4.473

Loaded 10.17 5.752 -4.418

Requests 37 3 -34

Size (KB) 2544 17 -2527

Slow Queries

Page Time SPorSQOL

All 3.2 selectt1* from EventLog t1. EventLog t2

Home 2.1

Oversized Resources

BEGIN WAITFOR DELAY ‘0:00:02" select top 1 * from users:

Page Time Size (kb) Resource

Home 1.2 859 Chrysantheum.jpg
Home 3.6 234 header-shadow.jpg
Home 1.7 85 cavalier.tv.jpg

Errors and Exceptions

Time Error




The Evog CMS from DNN

At DNN Software, we've been working on .NET websites for over 10 years. Evoq is a leading
.NET CMS that customers use to manage thousands of websites, intranets and portals. Evoq
provides a number of features for website performance, including page caching, module
caching and web farms.

In addition, Evog OnDemand is a fully-managed, cloud-based CMS powered by our close
partnership with Microsoft Azure. For more information about DNN,
visit http://www.dnnsoftware.com or call 650.288.3150. Thanks for reading.
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