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Events

the core of the Windows OS
Interface — most of us familiar with

llity to tell another piece of
de that something has happened

e are two parts to events in .NET

nsuming events, in particular those produced by
system

= Raising events, in particular those you define

" @ Events are a sub class of Delegates... do we
need to discuss delegates?



Events

plication (no Events)
and executes commands

pted on command line for input or
puts may be provided at startup

pplication may include a loop to allow user
eated actions within the flow

plication completes
\ O ts make take the loop concept and
abstract it from the application

= Application can now support input from user or OS
and respond dynamically to both



Events

ke place due to action taken by:
lication

The operating syste

n an event occurs it is said to have been triggered,
d or fired

nts generally have arguments that identify specific
that pertain to the event fired

event has a source, said to be the sender

@ An event handler is a procedure that is executed as a
result of event notification

= The process of declaring an event handler for an event is called
binding a procedure to an event




Events

system and other event based
‘their core a message

ump/queue

Il events go to this module and then applications
re notified of the next message of interest

ch application, although often single
aded contains a message loop

lle executing the handler for an event the loop is
occupied.

= Once event handling is complete the loop executes
again
= \WWhen an app Is running; it is looking for events



" Events

Cohesion

lar with these concepts they are
od software design

plilng Indicates ependent different
ponents/methods are on knowing each other.

sion references how many different things a
n component/method tries to do in a single call.




Events

cohesion and Low coupling
IS model almost perfectly
An event represe single action (High cohesion)

n event may be handled by any one or more registered
mponents/methods — without the triggering class being
are of who/what is handling the event (Low coupling)

. application or class can register for an event

\ without the owner being involved

= Make a great way for User Controls to notify the
Application Frame and other User Controls of
status




Events

a ‘Message Pump’

hen a ASP.
nt back to 1S

application then responds to this ‘event’ with

L that is returned to the client

- Although the implementation is completely
different and doesn’t use the Event class the
underlying concept is the same.

action occurs, an ‘event’ is



Hanadling Events

ents that have been raised



Handling Events

aturally in .NET for most Ul
just double click...

OK, in reality when you do that Visual Studio is
enerating a good bit of code for you, but that’s not
w a new developer sees it.

eality handling most Windows.Forms and
OwWS events Iis automated by Visual Studio

= But professional developers go beyond what Visual
Studio generates

= Need to be able to handle any event




ahdling Events

S the event property and adds or

move an event handler:

ote that Buttonl provides an interface to allow
adding handlers — but doesn’t know at compile
time who will handle the events.

= Handler assignments in .NET are dynamic



1dling Events

e two methods, one acts static



Handling Events

that an event handler is an object

a handler call to Form2,
m2 now has a reference to Form1l

rm1 is no longer needed, the garbage
ctor won't clean it up as long as Form2
ences it for a handler.

- @ Always mirror any added handlers with removal
of those handlers in your dispose method.



pawn from Delegates



Delegates

vel languages (like C and C++) there is a
n as a pointer

Pointers are values that "point" to a specific memory address,
similar to reference-type variables

ariables and functions can exist at the address pointed to by a
ointer

developers are generally "protected" from using
Inters, as their misuse can lead to disastrous results
Ing from program termination to data corruption

= However, the need to create references to functions
has outweighed the need for deliberate protection

m Delegates are a "safe" alternative to the use of function
pointers




Delegates

ods and Properties:
instance owning the method to be called

nfo object that describes the method(s)
associated with the t

nvoke ‘—<implicit> Invokes a target method(s)

reate a new delegate

elegate(Object, String) — creates an instance call

legate(Type, String) — creates a call to a static

hod

= While the delegate has internal properties
typically you will use the constructor instead of
the Target and Method properties.

3



lihe Delegate as a Callback

Indows API functions require the
back function

need to communicate with their

tion needs to talk back to
| execute the given

llar to events, callback execution can happen
any time

Calling App API Library
MyMethod()
MyCallback() | AP(Function()




sing a Delegate to Call a
Method

also be used to call a method
Pl

IS process is useful if you want to create a
hod definition (one with a specific set of
meters) and call different methods with the
e definition

ts make heavy use of delegates and their
function will become clearer with examples




N custom event implementations and



T

Custom Events

the events defined for controls
rms (and other objects), .NET
upports the creation of custom events

stom events are useful in classes to indicate
en certain actions occur

pdate a status in main window when value in
ntrol changes

gger validation when user moves from one user
control to another

= Support dynamic loading of objects where the status
of each object needs to be checked when changed




Custom Events

a short cut syntax for custom
e declared very similarly to

B creates the event in a more declarative
manner... but not very efficient

= An explicit handler can be more efficient



stom Events

ge of the VB method includes

legates that use a common
erated — ie. Potentially

t looking for plumbing

fered method Is to declare a delgate as
ndler



Custom Events

assing arguments

have a number of arguments
ts defined for an event.

a simple ‘String’ or ‘Int’ value there is nothing
g with using this as the argument

practice Is to create an
t> EventArgs class to hold multiple

= Replace (arguments) with your class



tom Events

e the delegate, associate it with a
Jur class

‘and C# use reverse order...

you have an event ready to be
ed like any other..



ustom Events

ent — the easy part

iggers the event now you need to handle
r code... just like a windows event as

described earlier



peclarative Events

ike XAML and VB use declarative



arative Event Handlers

larative language by design

eclares an event handler that needs to appear
mewhere in the backing code

n't need the AddHandler or class.Event +=
mic call in the backing code

= XAML will look for a method matching the one
declared and assign the handler automatically

= One drawback — you have now coupled your XAML
to a named method in your backing code

)

v



peclarative Event Handlers

S certain constructs which are
nature — “Handles”

\ = Visual Studio uses this syntax

= Also introduces limited coupling but in this case to an
object that may be defined in XAML... XAML artist is
unconcerned with handlers



Conclusion

great tool for building complex

1g interface with high cohesion
al Studio generates common event handlers

an and should create your own custom
ts to communicate between your components

practice when creating events is to use an
Args object if you have multiple values to

- pass



Questions

ted on my blog:

http://www.nerdnotes.ne


http://www.nerdnotes.net/blog

