Building High performance
ASP.NET web applications

Presenter: Peter Kellner, San Jose, CA

Blog: http://PeterKellner.net




Peter Kellner, Background

« Consulting With Large and Small Companies
building scalable, high performance applications

2007,2008 MVP, ASP.NET

Development including publishing 4 MSDN Articles
on ASP.NET 2.0

Organized 2006 and 2007 SV Code Camps

Complete Custom Insurance Co. Management s/w
to run $200M business.

1986 - 2001 President Tufden Inc. Built and
Delivered: 500 doctor office turnkey computer
systems; University Clinic Scheduling System;

.Net Forms, Mobile and Web Application

1980 - 1986 Lockheed Missiles and Space Co, Senior
Research Engineer

Cornell University BS,MS Engineering
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Goals

e Understand Cornerstones of High
Performance

e« Understand How Performance Relates to
Web Sites

« Hands On Methods and Tools to Improve
Web Performance




Agenda

o ASP.NET Fundamentals Relating to High
Performance

How IIS Basically Works with ASP.NET

Web Farm Issues (Scale Out)

SqlServer (Scale Up)

Examples of Performance Helpers

Survey of Tools to Help

Questions




Cornerstones of High Performance

Minimize Request/Response Processing
Time

Minimize Resources Used on Web Server

Minimize Cost

Maximize User Experience (response
time)




HttpApplication pipeline

The following events occur:

Validate the request — checking for malicious markup
Perform URL mapping

BeginReguest event
AuthenticateRequest event
PostAuthenticateReguest event
AuthorizeReguest event
PostAuthorizeReguest event
ResolveRequestCache event
PostResolveReguestiCache event

Find the requested resource, If It I1s a Page, compile the page
PostMapRequestHandler event
AcguireReguestState event
PostAcguireRequestState event
PreReguestHandlerExecute event

Call ProcessReguest on the HttpHandler
PostReguestHandlerExecute event
ReleaseReguestState event
PostReleaseRequestState event
Response filtering
UpdateReguestCache event
PostlUpdateReguestCache event
EndReguest event
PreSendRequestHeaders event
PreSendReguestContent event
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Bandwidth Concurrent Requests

Source: Field Guide to Application Delivery Systems, by Peter Sevcik and Rebecca Wetzel, NetForecast / Richard Campbell




State and Why We Care

Types of State
Application - Global to App
Session - Per Client
Cookie - Per Client

View - Across Post Requests



Application State

Not stored across machines

Initialize in global.asax typically
Set:

Application[“MyStuff”] = “Do not forget”;

“Does not Scale well”, use Cache instead




Session State

Requires Cookies or URL Mangling

Can Work across Web Farms

Set:

Session[ “MySessionStuff”] = “save me”;

Try to avoid, can be a problem using too
much memory or database

Can Store in
SqlServer,InProc,StateServer, 374 Party




Cookie

o State stored on Client (if enabled)

e Limited (~4k) Sent back and forth on every
request (including images)

Set:

HttpCookie myCookie = new
HttpCookie (“Stuff”);

myCookie.Values.Add(“thing1”, “value1”);

myCookie.Values.Add(“thing2”, “value2’);

Response.Cookies.Add(myCookie);




View State

e Across Same Post

e Works well in Web Farms

e Size can make requests slow

Set:
View[“MyState”] = “Thing to Store”




Reduce View State Size

e By Default EnableViewState=*“true” (Turn
off whenever possible)

e Create PageBase class to Inherit From
with Warning if over certain value

(policy)
e Look at sites like MySpace

(StrangeLoops Product, Richard Campbell)




Viewstate and AJAX
What happens in UpdatePanel?

Demo Code




Cache... Very Important!

« Qutput Caching

« Page Fragmentation (User Controls)

« Cache Static Class Use ... (see next slides)
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Is this Correct Cache Use?

[DataCbhiectMethod (DatalbiectMethodType .. Select, trus) ]
public Li=zt<BusinessChijectlitens> GetDataCachedl
([int nunmberBecordsToReturn, int delayMilliSeconds)

const string cacheName = "CACHE-LIST-EUSINESS™:;
List<BusinessChiectlitem> listBusiness0bhijectlitems
if (HotcpContext.Current.Cache [cachellame] == null)
{
liztBusinesstkbijectlitems = GetDatal (numkerBecordsToBeturn,
delayMilliSeconds) :
HotpContext.Current ..Cache ., In=sert (cacheName, listBusinezsCbhjectltems=,
null,
DateTime.Now. bdd (new TimeSpan(0, 0, 5)),
TimeS5pan. Zero) ;
¥
else
i
listBusinessObhjectIitems =
[Listc<BusinessObhjectlitemy) HttpContext.Current.Cache [cacheName] ;
H
return listBusinessObjectlitems;
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Then, How about this?

[CataCbjectHMethod (DataCbhjectMethodTyvpe . Select, true)|]
public List<BusinessChb]
([int numberRecordsToReturn, int delayMilliSeconds)

const string cacheMame = "CACHE-LIST-BUSIHNESS"™:
Item> listBusinessObijectlitems =
HrotpContext.Cuarrent.Cache [cacheHame] ;
null)

liztBusinesstbjectlItems = GetDatal (numberRecordsToReturn,
delayMilliSeconds=) ;
HotpContext .Current.Cache . Insert (cacheNams, listBusinessUObjectltems,
null,
DateTime.Now.Add (new TimeSpan{0, 0, 5)}),
TimeSpan. Zero) ;
H
gelse
i
li=ztBu=sine=z=s0hjectitems =
[(Lizt<Businezss0b] Ttenm») HttpContext.Current.Cache [cacheName]:
H
return listBusinessChijectlitemns;



HE

] And Finally,qmis one...

[DatalbijectMethod (DatalbjectMethodType. Select, true}]
public List<BusinessCb] Item>» GetDataCached3 (int numberRecordsToReturn,
int delayMilliSeconds)

const string cacheName = "CACHE-LIST-BUSINESS"™;
var listBusines=sCkhiectlitemsGeneral =
{(List<Businesstbh] Item>) HotpContext . Current . Cache [cacheName] 7
if (listBusinessCbjectltemsGeneral = null)
{

‘Momitor.Enter (lockval):
tTy

S check it again in case =omecne else loaded the cache and we
Sf hit the null econdition bkefore the cache waz fully loaded.
lisztBusinezzChjectIitem=tGeneral =

{List<BusinessChijectlten>) HotpContext .Current .Cache [cacheName] ;
ﬁf (liztBusineszlhiectitcemsGeneral == null)

listBusinessCbhijectIitemsGeneral =
GetDatal (numberRecordsToReturn, delayMilliSeconds):
HttpContext.Current.Cache. Insert (cacheHame,
listBu=siness0ObjectlitemsiGeneral,
nall,
DateTime .How.Add (new TimeSpan(0, 0, 3)), TimeSpan.Zero);

}.
finally

donitor.Exit {(lockval);

return listBusinessCbhjectltemsGeneral;
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Track Hits!

e.5elect,
ataCached3 (int nunkerRecordsToReturn, int de

const string cacheName = "CACHE-LIST-BUSIMESS™;
war listBusinessChijectIltem=sGeneral =

(Lizt<

I C.Current.Cache[cacheName]
if {(listBusinessCbijectIltem=sGenseral !'= null)

CachedOnFirstTry):

check it

General = (L t<Busis
sral !'= null)

tBuzineszlkjectIlitemsGenceral = GetDataf (numkerRecordsToRetarn,
t.Current.Cache.Insert (cacheNams, listBusinessCbjectlIts
null, Time .How.bdd (new T

¥
finally

(it (lockval) ;

return listBusinesslbijsctItemsGensral;



Problems With Cache

e Locking Issues slow it down

« Not dependable (Captcha Control Story)

e Creates Lots of Objects in Memory
(garbage collection a problem, look for
gen2 garbage collection events)

Easy to Misuse.. Hueristic Cache?

Invalidation Big Problem




Server Issues

Thread Pool

Static File Compression
Load Balancing (Web Farms)
Thread Affinity

SSL Processing



Thread Pool
« Why do We have one?

 What Happens when we run out?

e Async Processing Demo (when request is

paused, thread is tied up if not async)

Trace Information

From Last{x)
Begin Prafnd
End Prelmt 0010 oDiova
Begin [nit y 000041

Begin PraLosd 117
End PreLoad FI2445455BE1T
n Load
Eni Load
Begin Loa 16 10016274
End LaoadComplata -DD1701 26682105108
PraRender O.0017i8 10341
rid Prefender

Begin SavaState
End SavaState
egin

http://msdn.microsoft.com/en-us/magazine/ccl1637235.aspx




Async Processing Chart
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Async asp.net 2.0 Example*

SlowWWsAsync
sing System;

namespace PS_Samples
i)
1
public partial class SlowWsS

_I

BeginEventHandler bh = new BeginEventHandler(]

EndEventHandler eh = new EndEventHandler(th
AddOnPreRenderCompletefsyncibh, eh):

EndGetfsy

return slowWWebservice BeginHelloWorld{cb, state).

1
L
void EndGetAsyncData(lAsync Uit ar)

rvice EndHello\Warld{ar);

WFITP[prDurﬂEIIr'I GetCurrentThreadld()):

*From Fritz Onion Example

:Callback cb, Object state)

http://www.pluralsight.com/blogs/fritz/archive/2004/10/19/2892 .aspx




lIS Static File Compression

e Good for things like jpg’s, css,e tc.

e Adds processing overhead

e Minimizes download (payload) size

Web Sites Properties

HE
Wwieb Site: I Performance I ISAPI Fiters I Home Directory | Documents I
Directory Security ‘ HTTP Headers I Custom Errors Service | ASP.NET I

Isolstion mode:
[ Run W service in 1S 5,0 solation mode

HITPF compression

[~ Compress spplication Files
¥ Compress static files

Temporary directory: A ITS Temporary ¢

Maxdimum bemporary directory size:
& Lnkmited

" Limitad ko (in megabybes):

http://msdn.microsoft.com/en-us/magazine/cc500561 (printer).aspx?pr=blog




Web Farms / Load Balancing

« Two Types

Network Load Balancing (NLB) - Comes with
win2003 Server. Rumor has it webtest
will not balance.

Hardware (BiglP for example). Buy 2.
works based on system loads.




Thread Affinity

Definition - Once Request starts on server,
stays on server (State is “InProc”)

Avoid Because:

Hard to Maintain (can’t shutdown)

Hard to balance performance

Data Loss - Losing server, loses
session




Benefits of Losing Affinity

o Getting Session out-of-process reduces
memaory pressure on server

o Garbage collection easier for server

Microsoft Solutions:
SqlServer or State Server

Look at Third Party like NetCache, etc.




SSL Processing

o Try to do as little SSL as possible

o If Web Farm, put SSL on it’s own servers
if 1t makes sense




Database / SqlServer Issues

e Scale Up / Bottle Neck

« Create Readonly replications

« Can use for Session, Scary thought

e Connections

open and close fast

use using syntax
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Sql Connection, Old Way

public stcatcic Dictlonary<int, int>» GetDictionaryOfTncerestLevelByAtcendee (string username)

i
var dict = mew Dictionary<int, int>();

wvar sglConnection =
new SglConnection
(ConfigurationManager.ConnectionStrings ["CodeCanpSVO06™] .ConnectionString) ;
sglConnection.Cpen() :
SglDhataRkeader reader = null;
Try
{
var command =
new SglCommand |
@"SELECT seszions_id,interestlevel
FROM Sessionfttendee
WHEEE attendee_username=@attendee_username",
sgqlConnection) :
reader = command.ExecuteBReader()
while (reader.Read())
{
int idSession = reader.IsDBENull(Q) ? -1 : reader.GetInt32(0);
int interestlevel = reader.IsDBENull(l) ? -1 @ reader.GetInt32(1):
dict.Add (idSession, interestLewvel);

¥
catch (Exception eeel)
{
throw new ApplicationException(eeel.ToString()) s
¥
finally
{
if (reader '= null) reader.Dispose():
¥
sglConnection.Clase () ;!
return dict;
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Sql Connection, New Way (Using)

public atatic Dicticnary<int, int>» GetDictionaryOfInterestlevelByAtcendee (scring ussrname)
{
var dict = new Dicticonary<int, int>{):

using (var sglConnection =
new SglConnection(ConfigurationManager.ConnectionStrings["CodeCamp5Vie™] . .ConnectionString) )

aglConnection.Open () ;
var command =
new SglCommand
R"SELECT sessions_id,interestlevel
FROM Ses=sionAttendes
WHERE attendee_username=@attendee_username",
sgqlConnection) ;

using (SglDataReader reader = command.ExecuteReader())
{

try

{

while (reader.Read())

i
int idSession = reader.IsDBENull(0) ? -1 : reader.GetInt32(0):
int interestLevel = reader.IsDEMull{l) ? -1 : reader.GetInt32(1):
diet.Rdd (idSession, interestLewvel):

¥
catch (Exception esel)
i
throw new ApplicationException (eeel.ToString()):

return dict;

||
|
u
||
||
||
||
]

ReSharper 4.0 helps with Using Syntax



Code Optimizers

« Redgate ANTS Profile

e Visual Studio Team Edition

« Hint: Use Generics!

weirribae rs] doable s, dowubde v}

J_I‘Iﬂ,El.l-
imt EvaluateUsinglomplesMunkbers (double x, double ¥
115104 L iceractions
iiSiDs pip L=y = = ppEw

115104 plex TO = new Cosple
1FFrasn whilellterations < @ Haxiterstclions ££ =z HodESguared < 5]

TIEZETE

Hande lhrot algorichm in comop les Lfoc

MESETE

! 115104
Sempee oode | HEsrarchy




Client Side Tools

15 Tools To help you make pages faster

http: //sixrevisions.com/tools/faster_web_page/

Fiddler, Yslow, Firebug, Cuzillion,...

15. Site-Perf.com

Requests 162
Errors 1
Documents total size 3027393 B
Headers total size 58416 B
Average download speed 8 765 Kbit's

Timings

resolve
connect
headers
first bvte

body

EO sixrevisions com/




Load Testing

« Visual Studio Load Testing

e Mercury Interactive

e Lots!




Finding Problems

« Divide and Conquer

e Collect Data

e |solate




