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Web Server Basics

 Web Requests are stateless
e Client requests page
e Server serves up page

e Client state and Server state are by nature
disconnected

Client Web Server
Request Paga

o _\.:._.l Bulld or Retrieve Page
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Web Server Basics

 There are two main types of requests
- GET

« Data is sent to the server through the QueryString only

— POST

« Data can be sent to the server through the QueryString and
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Web Server Basics

* Besides the page itself, the Client can include on
the Request more parameters in the form of
Name-Value pairs

 These pieces of data allow dynamic content
generators to make decisions on how to render
the results according to the parameters received

 There are two main collections where these
parameters can be sent
— QueryString
— Form
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QueryString

You see the QueryString all the time on the address bar
of the browser — when you make a request on Google,
for example:

— http://www.google.com/search?hl=en&rls=com.microsoft%3A
en-us&g=ASP.Net+tutorials

The parameters to the right of the question mark
represent the QueryString collection

Each name-value pair is separated by an ampersand (&)

The text to the left of the equal sign (=) is the name of
the parameter

The text to the right is the value of the parameter
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Form

e The Form collection is not visible on the address
bar of the browser

 The Form collection Is also a name-value pair
collection, but it must be accessed by the web
server using the Form collection of the dynamic
content generator application

* You can also see It using a packet sniffer
e But not with the “naked eye”
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Form

e Elements in the Form collection can be found
within the <form> HTML tags

e These include:
— Textboxes (<input type="text">)
— Dropdowns (<select>)
— Buttons (<input type="button”>)
— Hidden inputs (<input type="hidden”>)
— Etc.

e (For HTML training see:
http://www.htmlgoodies.com/)
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Form

 What makes it possible for the page to send
Form data to the Web Server is the HTML
attributes of the form, coupled with a submit
button:
— <form method="POST” action="myPage”>
— <input type=“submit”>

 When the submit button is clicked the web
browser will “post” the form data to the
designated page (myPage) in the form’s action
tag, essentially making a web request, passing

—_name-value pairs of data in the Form collectlon
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o Static vs. Dynamic content
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Static vs. Dynamic content

e |n a static page the web server simply reads an
HTML file from the drive and responds with
whatever Is there

* |n a dynamic page the web server transfers
control to a script engine that is configured Iin the
web server

* The script engine then accepts the request and
determines what to render based on what
parameters were received on the QueryString
and the Form collections
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Static vs. Dynamic Content

 The technology that makes this possible is
called CGI

« The Common Gateway Interface (CGl) is a
standard protocol for interfacing external
application software with an information server,
commonly a web server

* This allows the server to pass requests from a
client web browser to the external application

 The web server can then return the output from
the application to the web browser
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Dynamic Content Options

 There are many technologies that make
dynamic content possible — different web servers
support different types

 The most commonly known are
— PERL CGI
— PHP
— Java Servlet
— Java Server Pages
— ASP
— ASP.Net
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e ASP Classic
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ASP Classic

* The first version of a Microsoft dynamic content
scripting engine was ASP (Active Server Pages)

e |In an ASP page you could mix HTML code with
VBScript or JScript server-side code to generate
dynamic content

 The IIS web server would pass the request to an
ISAPI DLL called ASP.dll which would interpret
the script file (<file>.asp) and generate HTML to
respond to the client browser with
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ASP Classic

« The ASP model included a Request object that
contained a QueryString and a Form collection

e You could then access the name-value pairs
using the format:
— Dim varValue = Request.Form(*<name>")
— Dim varValue = Request.QueryString(“<name>")

 Most of the work In classic ASP was spent
mapping local variables to name-value pairs in
the QueryString and Form collections

e That was the only way to maintain state
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« ASP.Net 2.0
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ASP.Net 2.0

 With the advent of the .Net Framework came ASP.Net
(Active Server Pages .Net)

* A lot of the plumbing work went away thanks to two new
concepts called LoadPostBackData and VIEWSTATE

« LoadPostBackData automatically maps server control
names to the Form collection elements on post-backs —
this allows you to access the controls without having to
wire them to the contents of Request.Form and
Request.QueryString

 In VIEWSTATE, the state of the Form elements is
maintained in a hidden input control, so they don’t have
to be reloaded from scratch with every post back
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ASP.Net 2.0

 ASP.Net also brought along new capabillities to
speed up development and minimize plumbing

e Some of these new features are:

— Databinding

— Master Pages

— Themes/Skins

— User Profiles

— Custom user controls

— Visual page inheritance

— Configuration files

— Sitemap and navigation menus
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Anatomy of an ASP.Net Page

 An ASP.Net page Is comprised of a .aspx page,
where markup goes, plus a code-behind page,
where the compiled code is stored

e You can actually mix code within the .aspx page
with a <script runat="server”> block, but that Is

nOt recommended praCtICe Solution Explorer - C:\..\GoMannies), - & X
] ] = 2] [ga] 5 03 @
* All pages inherit from the class: = = &um A
— System.Web.Ul.Page Y B ads aspx

EEE] Ads.aspx.cs
+-@ | BanCriterias. aspx

{ T T ] I T T S SR T VR,

public partial class Adwmin Support Ads @ 3ystewm.Web.UIl.FPage

k%@ Page Lancuage="CH" MasterPageFile="~/Master/Admin.master" LutoEventilireup=
"true" CodeFile="Ads.sspx.cs" Inherits=Mldmin Support Ads" 3>

© 2008 Phi Consulting Proprietary and Confidential 21



Server Controls

Phi Consulting

%
S| B Standard |
* ASP.Net comes equipped with a vast array - >
of server controls | L i
% Btk
 These render well known elements as 3 Liﬂkﬂutmn
. < [E] ImageButton
HTML On the Cllent % A H';.:'perink
. = DropCownlisk
e They are represented in .aspx as an xm| =T
tag such as <asp:Label ID="LabelMain" TEa
runat="server" Text="Label"></asp:Label> ® RadioButtan
. . :— RadioButtonLisk
» If the page’s ViewState is enabled, at & Inage
runtime they will be “wired” to their code- ﬁi:;f”ﬂp
behind variable counterparts = Buleteduist
] . HiddenField
* |.E. in C# you could write T Litera
this.LabelMain.Text = “Hello World!”; 2
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Page Lifecycle

 Each time that a page Is requested by a client
browser It Is very important to understand that a
page Is built from scratch every time — even
when it Is posting back to itself

 When the page builds itself there is a sequence
of events that fire up sequentially

e Important Note: All events except the Init() and
Unload() are fired from outermost to the
Innermost control.

For e.g., a user control’s init event would fire before the Page_Init() event of
its parent Page class
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Page Lifecycle
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e Prelnit()

— This is a Page level event - all controls created during design
time are initialized with default values — this does not occur for
UserControls or MasterPages

— At this stage, neither UserControls or MasterPages have been
initialized — you cannot reference them yet

— The Init() events of UserControls or MasterPages only fire after
the Page’s Prelnit() event

e Init()

— In this event we can read properties of controls set at design
time, but not values set by the USER - they haven’t been
mapped yet

— If you need the values you need the old fashioned code format:

»__string selectedValue = Request.Form[controlID]. ToString();
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Page Lifecycle

e Control hierarchy Foae

after Page Init()

event

* Only after Page_Prelnit()
event do the Init() events
of other controls fire up

» All events except the Init()
are fired from the
outermost control to the
Innermost control
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Page Lifecycle
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 LoadViewState
— This will only fire Iif:
 The Page has posted back (IsPostBack==true;)

— In this event the runtime will de-serialize the view
state data from the hidden form element and loads all
controls which have view state enabled

<input type="hidden" name="__ VIEWSTATE"
value="dDwxODY10DY5...0z4+0z5XIImJID1wtNOe8RtUQx0eekrsuSA=="/>
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Page Lifecycle

 LoadPostBackData

This event will only fire if Page has posted back

The controls which implement IPostBackDataHandler get loaded
with the values from the HTTP POST data

The controls do not get their values from the ViewState, but from
the POST data, so even if you disable ViewState for a particular
control it can get its value from the HTTP POST data

Complex controls, like a drop down list, if they have items
dynamically added to them and they don’t have ViewState
enabled, the runtime cannot load those values

* The reason being that POST data has only one value per control

and the entire value collection is not maintained in the Post data but
in the ViewState
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Page Lifecycle

« Page Load
— This is the most popular event
— Beginners usually put most of their code here
— Beginners usually think this is the first event
— Now you now better then them

— If the page has any user control, its Load event will
fire after the Page’s Load event

— All methods except the Init() are fired from the
outermost control to the innermost control

— So after Page Load, load events for all other controls
are fired recursively
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Page Lifecycle

e Control Event Handlers

— Events like Button_Click(), etc. which are defined for
controls on the ASPX markup

— Beginners often think when a button is clicked that is
the first event that occurs

— In reality, these only fire AFTER the Page Load() and
all other preceding events
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Page Lifecycle

 PreRender
— Recursively fired for each child control in the Page

— If we want to make changes to control values, this is
the last event we have to do so

© 2008 Phi Consulting Proprietary and Confidential
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Page Lifecycle

e SaveViewState

— ViewState of the controls gets saved in the form’s
hidden control

<input type="hidden" name="__ VIEWSTATE"
value="dDwxODY10DY5...0z4+0z5XIImJD1wtNOe8
RtUQx0eekrsuSA==" />
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Page Lifecycle

e Render

— All controls are rendered recursively

* Render is called for each control on the page then finally the
Page’s Render is called
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Page Lifecycle

 Unload

— Here, the page and controls perform clean-up
operations

— The Page has rendered, so all we can do here is
clean-up

© 2008 Phi Consulting Proprietary and Confidential
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Page Lifecycle Hierarchy
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Events

 ASP.Net allows you create “event handlers” that behave
just like their Windows counterparts

« This makes handling button clicks, drop-down selections
and other events very easy, on a post back

 There are two modes of operation

* If you use the new Web Application model or VS.Net
2005, the designer creates a
<WebForm>.aspx.designer.cs file, where the controls
are initialized and event handlers are wire up

 The default for VS.Net 2005 web project uses markup
notation to signify the event handlers and creates the
code-behind file behind the scenes
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Events

e Default:

— <asp:Button ID="Button1" runat="server" Text="Button"
OnClick="Button1l_ Click"/>

« New Web Application mode:

private void InitializeComponent()

{...
this.Button1.Click += new System.EventHandler(this.Buttonl Click);

)
* |n either case, the Event handler is wired up In
the <webform>.aspx.cs file

protected void Buttonl Click(object sender, EventArgs e)

[
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Configuration File

 ASP.Net supports a configuration file in the
format web.config

 Here you can store configuration information
from connection strings, authentication,
Impersonation, debug/tracing, and any custom
settings you care to add

 The System.Configuration namespace can be
used to create custom sections and extend the
out-of-the-box functionality
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Configuration File
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<?xml version="1.0"?>
<configuration>
<appSettings/>
<connectionStrings/>
<system.web>
<compilation debug="true"/>
<authentication mode="Windows"/>

<customErrors mode="RemoteOnly"
defaultRedirect="GenericErrorPage.htm">

<error statusCode="403" redirect="NoAccess.htm" />
<error statusCode="404" redirect="FileNotFound.htm" />
</customErrors>
</system.web>
</configuration>

© 2008 Phi Consulting Proprietary and Confidential
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Configuration File

* The config file is very versatile

« Many components in ASP.Net use the
configuration file to provide functionality with no
code being needed, e.q.:

— Authentication and Authorization using Roles
— Menu configuration using a Sitemap config file
— Error pages for specific error types

— Setting themes and skins

— Etc.
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Tracing & Debugging

 Beyond setting breakpoints in the code and
watching it execute, ASP.Net allows you to set
up special tracing information that will allow you
to debug problems that occur in servers that are
not on your local machine.

 The enable that option, you simply enable
tracing in your web.config file. This option goes
between the system.web tags in the file:

<system.web>
<trace enabled="true” />
</system.web>

© 2008 Phi Consulting Proprietary and Confidential
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Tracing & Debugging

 What that option does is enable tracing
Information about how the page rendered to be
logged to a tracing service provided by the
ASP.Net Framework

 Where that information goes depends on the
options enabled on the tag

e By default the tracing information Is written to a
special file called trace.axd, which you can get to
by navigating to the url http://<server>/<MyApp>/trace.axd
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Tracing & Debugging
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'/~ Untitled Page - Windows Internet Explorer

B8
|_‘ b3

ﬁ v % = i?_;',l—’Eage - Q Todls +

i £ | http:filocalhost: 1431 TestWebSite1 /def ault, asp:

‘ v |£Untitled Page:
Post something: [test |Ilvi

&4 Local intranet F100% v
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Tracing & Debugging

0w 8] httpifflocalhost: 1431 TestWebSitel frrace . axd [V] || X 2~
) —— . *
W ke |'@http:,l',l'lu:ucalhu:ust:1431,!'TestWe|:uSitel,l'trau:e.axd | ‘ - B8 v |::bPage - i) Tools ~

Application Trace
TestWebSitel

[ clear current trace ]
Physical Directory: C:\WSS\CODE" Tests\ TestWebSite1},

Requests to this Application Remaining: 8

No. Time of Request File Status Code Verb
1 6/13/2007 7:08:53 PM Jdefault.aspx 200 GET View Details
2 6/13/2007 7:09:01 PM Jdefault.aspx 200 POST View Details

Microsoft .NET Framework Version:2.0.50727.42; ASP.NET Version:2.0.50727.210

Dane & Local intranet | 100%:
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@ o ™ & httpifflocalhost: 1431 TestWebSitel i Trace, axd?id=1 | [ | | K b ks
i T . . 2 — oo »
W R & http:fflocalhost: 1431 TestWebSite 1 Trace, axd?id=1 a2 T R f= v |z Page - (O Tools -

Category Message From First(s) From Last(s)
aspx.page Begin Prelnit
aspx.page End Prelnit 5.36381020492828E-05 0.000054
aspx.page Begin Init 9.19111227823648E-05 0.000038
aspx.page End Init 0.000136888906271607 0.000045
aspx.page Begin InitComplete 0.000169015894478209 0.000032
aspx.page End InitComplete 0.00020058415245513 0.000032
aspx.page Begin LoadState 0.000230755584857852 0.000030
aspx.page End LoadState 0.000418209576915502 0.000187
aspx.page Begin ProcessPostData 0.000461511169715704 0.000043
aspx.page End ProcessPostData 0.00076266676351324 0.000301
aspx.page Begin PreLoad 0.000800939784246322 0.000038
aspx.page End PreLoad 0.000847314393309764 0.000046
aspx.page Begin Load 0.000B81396937320246 0.000034
aspx.page End Load 0.000920508053397848 0.000039
aspx.page Begin ProcessPostData Second Try 0.00095179694625993 0.000031
(aﬂnx.nane Fnd ProcessPositNata Second Trv N.0NN9E19AB3T7RAAZAGR n.0n0n3n ~
Daore "_J Local intranet £ 100% -

Request Details

Session Id: tapvwd453tyewkrhvuhky3av Request Type: POST
Time of Request: 6/13/2007 7:09:01 PM Status Code: 200
Request Encoding: Unicode (UTF-8) Response Encoding: Unicode (UTF-8)

Trace Information
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@‘ o ™ & httpifflocalhost: 1431 TestWebSitel i Trace, axd?id=1 M (]| X b ks

.: - . : »

e R & http:fflocalhost: 1431 TestWebSite 1 Trace, axd?id=1 1 T S =y - s Page « (0 Todls -

o ' Y
Form Collection

Name Value
_ VIEWSTATE /WEPDWULLTE1MjM20TMxMjhkZPtmD6ngrCETGphgsTz8/9zgWsjS
TextBoxl test

DropDownListl 3

Buttonl Button

_ EVENTWVALIDATION SWEWBwWKy+pnNBQLsObLrBgKNIeWLBgKSIBWLBgK TieWLBgKQI6WLBgKME4rGBsS0ciBmvIOITY

Querystring Collection

Name Value
Server Variables
Name Value

HTTP_CACHE_CONTROL:no-cache HTTP_COMNNECTION: Keep-Alive HTTP_CONTENT_L
urlencoded HTTP_ACCEPT::image/gif, image/x-xbitmap, image/jpeg, image/pjpeq, app
flash, application/xaml+xml, application/vnd.ms-xpsdocument, application/x-ms-xbap
ALL_HTTP excel, application/vnd.ms-powerpoint, application/msword, */* HTTP_ACCEPT_ENCO
HTTP_HOST:localhost: 1431 HTTP_REFERER:http://localhost: 1431/ TestWebSite1/
HTTP_USER_AGENT:Mozilla/4.0 {compatible; MSIE 7.0; Windows NT 5.1; .NET CLR 1.
HTTP_UA_CPU:x86
Cache-Control: no-cache Connection: Keep-Alive Content-Length: 224 Content-Typ
Accept: image/gif, image/x-xbitmap, image/jpeg, image/pjpeg, application/x-shockw:
xpsdocument, application/x-ms-xbap, application/x-ms-application, application/vnd.n

ALL_RAW powerpoint, application/msword, */* Accept-Encoding: gzip, deflate Accept-Languai|
£ *
Daore "_ﬁ Local intranet £ 100% -
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Tracing & Debugging

e You can optionally send the tracing information
to the bottom of each page in the web site via an
option attribute on the <trace> tag

« That attribute Is pageOutput=“true”
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W 4 | @ Untitled Page

& | httpefilocalhost: 1431 TestWebSite1 fdef ault, asp:

Post something: |testZ

Request Details

Session Id:
Time of Request:
Request Encoding

c[¥] (Bin)

synbgp3b4q3srad45cgslykss
6/13/2007 7:04:13 PM
Unicode (UTF-8

Trace Information

Category
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
aspx.page
£

Message

Begin Prelnit

End Prelnit

Begin Init

End Init

Begin InitComplete
End InitComplete
Begin LoadState

End LoadState

Begin ProcessPostData
End ProcessPostData
Begin PreLoad

End PreLoad

Begin Load

End Load

Begin ProcessPostData

Second Try

End ProcessPostData Second Try

Lo I e e N e e T e Y I e e e O e R e T e s

Request Type:
Status Code:
Response Encoding

From First(s)

7.6266676351324E-05

.000118450808692166
.000165942878214969
.00019946669199577

.000232990505776572
.000264838128868334
.00038105401664178

.000419606402489702
.000654273098955314
.000693663580147756
.000741714379900239
L000777193749484921
.0008158260421366403
.000851504870032364
.000894527097717727

200

Unicode (UTF-8

From Last(s)

"_ﬁ Local intranet

000076
.000042
.000047
.000034
.000034
.000032
000116
.000039
000235

000039
000045
000035
000041
000033

000043

£ 100% -
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Phi Consulting TraCing & Debugglng

Response Headers Collection

Name Value
X-AspNet-Version 2.0.50727
Cache-Control private
Content-Type text/html
Name Value

__ VIEWSTATE /WEPDWULLTE1MjM2OTMxMjhkZPtmD6ngrCET GphgsTz8/9zqWsjS
TextBoxl test2

DropDownListl 2

Buttonl Button

_ EVENTVALIDATION/WEWBgKy+pnNBQLSObLrBgKNiGWLBgKSIEWLBgK Ti6WLBgKM54rGBsIMXXLrDNtPShEr9 7rNEHy QX0
Querystring Collection

Name Value
Server Variables
Name Value

HTTP_CACHE_CONTROL:no-cache HTTP_COMNNECTION: Keep-Alive HTTP_COMNTENT_LENG
urlencoded HTTP_ACCEPT:image/gif, image/x-xbitmap, image/jpeg, image/pjpeq, applicat
flash, application/xaml+xml, application/vnd.ms-xpsdocument, application/x-ms-xbap, ap

ALL_HTTP excel, application/vnd.ms-powerpoint, application/msword, */* HTTP_ACCEPT_ENCODIN(
HTTP_HOST:localhost: 1431 HTTP_REFERER:http://localhost: 1431/ TestWebSitel/default
HTTP_USER_AGENT:Mozilla/4.0 {compatible; MSIE 7.0; Windows NT 5.1; .NET CLR 1.1.4:
HTTP_UA_CPU:x86

o Py . PN g [P—— B I . SN U . Al (- e L L 1 L. MW T e L L T am - o -

£ *

& Local intranet 100% -

@‘ o ™ & httpefflocalhost: 1431 TestWebSitel fdefaulk, aspx M P
% »
L anf & Untitled Page il pe=y v | Page - (CF Tools -

A

W
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Tracing & Debugging

* Inside the code we can also call on the Page’s
Trace static class and write custom text to the

trace log through
— Trace.Write
— Trace.Warn

 Each of them will write data to the trace log

e The difference is that Warn will write the text in
red color, which calls more attention to it

© 2008 Phi Consulting Proprietary and Confidential

49



Tracing & Debugging

Phi Consulting

protected void Page_ Load(object sender, EventArgs e)

{
Trace.Write("My page just loaded");

LabelMain.Text = "Post something:";

if ('IsPostBack)
{

Trace.Warn("This wasn't a postback.");
Listltem li = new Listltem("D", "3");
this.DropDownListl.ltems.Add(li);

© 2008 Phi Consulting Proprietary and Confidential
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0™ 8] httpifflocalhost: 1431 TestWebSitel I Trace, axd?id=2 s | *4) | X 2~
ol LR . ’ | o - = B
S & http:fflocalhost: 1431 TestWehSite 1 Trace, axd?id=2 | = - Bl =y - s Page « (0 Todls -

Category Message From First(s) From Last(s)
aspx.page Begin Prelnit
aspx.page End Prelnit L.6711118312523E-0L 0.000057
aspx.page Begin Init B8.43682646816844E-05 0.000028
aspx.page End Init 0.000115657157543766 0.000031
aspx.page Begin InitComplete 0.000136609541156767 0.000021
aspx.page End InitComplete 0.000158120654999448 0.000022
aspx.page Begin PreLoad 0.000177955578153089 0.000020
aspx.page End PrelLoad 0.000208685740785491 0.000031
aspx.page Begin Load 0.000230755584857852 0.000022
My page just loaded 0.00101074298549117 0.000780
This wasn't a postback. 0.00103840013185033 0.000028
aspx.page End Load 0.00106493981777014 0.000027
aspx.page Begin LoadComplete 0.00109064140833542 0.000026
aspx.page End LoadComplete 0.00111103506171874 0.000020
aspx.page Begin PreRender 0.00113086998487238 0.000020
(aﬂnx.nane Fnd PreRender N.0N115992>395681574 n.onnnzg ~
Daore ‘_J Local intranet £ 100% -

Request Details

Session Id: 150elan1sjp5fjvppyhbl3vo Request Type: GET
Time of Request: 6/13/2007 7:22:40 PM Status Code: 200
Request Encoding: Unicode (UTF-8) Response Encoding: Unicode (UTF-8)

Trace Information
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Global.asax

Phi Consulting

A web application typically includes a Global.asax file

 The Global.asax file is parsed and dynamically compiled by
ASP.NET into a .NET Framework class the first time any resource or
URL within its application namespace is activated or requested

 The Global.asax file is configured to automatically reject any direct
URL request so that external users cannot download or view the
code within

 This code is responsible for handling higher-level application events,
such as:

— Application_Start - fires once for all user connections for the lifetime of
the application

— Application_End — fires when the application stops
— Session_Start — fires every time a user connects and starts a session
— Session_End - fires when the user’s session terminates or times out
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Unhandled Exceptions

 The web.config file allows you to set custom
error handlers for common HTTP errors, such as
401’s, 404’s, etc:

<customErrors mode="RemoteOnly" defaultRedirect="GenericErrorPage.htm">
<error statusCode="403" redirect="NoAccess.htm" />
<error statusCode="404" redirect="FileNotFound.htm" />
</customErrors>

« But how about unexpected errors that can occur
In code?

By default, unhandled exceptions are caught by
the ASP.Net Framework — It generates a generic
error page with a nasty stack trace
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Unhandled Exceptions
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Unhandled Exceptions

 However, you do not have to resign yourself to that

By handling the Application_Error event in the
global.asax file you can take steps to log the error while
showing the user a more friendly page

void Application_Error(object sender, EventArgs e)

{

Exception ex = Server.GetLastError().GetBaseException();

string err = "Error in: " + Request.Url. ToString() + "\r\nError Message: </b>" +
ex.Message.ToString();

MyErrorLib.Write( err, System.Web.HttpContext.Current.User.ldentity.Name, ex );

Server.Transfer( "GenericError.aspx" );
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Layered Design

« ASP.Net represents
the Presentation
_ayer of your design

* Do not forget that
proper design
Incorporates at least
two other layers

— Business Logic Layer
— Data Acces Layer
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Where can | learn more?

« ASP.Netis a huge world
 There are many tutorials out there for free

« A few good ones are:
— www.asp.net (includes video tutorials)
— www.codeproject.com
— www.4GuysFromRolla.com
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