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Getting to Generics

ages the .NET languages came
0 save values in a variable...

Let’s take a walk from the creation of variables through
enerics

ot saying .Net introduced these or other structures — in
ct I'm not even going to suggest that .NET introduced
he underlying concepts behind generics...

K back to the dawn of programming

= This was a good starting point, | could save a value
In something called x” and then reference it
repeatedly.

= The developers said “this is good but what if | want a
set of related values?”



etting to Generics

Xt introduced the concept and
| f arrays
supported the creation of a set of related values

ad limitations — ex. Need to define size, no support
sparse data, allocated when defined etc.

e developers wanted more...
ed a way to dynamically add elements
- = Had specialized concepts

= Queue, Stack, List, Dictionary
= Needed to constantly reinvent




etting to Generics

ept and implementation of
Included with .NET 1.0

Collections pfow a way to dynamically add and
move elements from a set.

ustomized for special needs like Queue, Stack and
Ictionary, designed to accepts any object

yas good... but then someone realized there
were typing ISsues:

= Boxing (moving data in memory for no good reason)
= Dogs and cats living together!

-



etting to Generics

to specify the type associated

m Enforces Type Safety

= .NET ships with several classes that are
Implemented as generics



Generics

e custom Generics
es and Interfaces can all be defined to

Methods can also be defined to support Generics

erics essentially allow you to associate a

late or blueprint with a generic definition

on’t think of List (Of T)/List<T> as a type

en you assign T you create a type

T can thus use all type based checking for your

custom definition of List (Of T)

= [he .NET framework exposes generics that you'll

use 90+% of the time vs. rolling your own

\




erics in .NET

ith several generics in the box
s.Generic Is just one namespace

That same namespace also includes structures
~ and interfaces


http://msdn.microsoft.com/en-us/library/system.collections.generic.aspx
http://msdn.microsoft.com/en-us/library/system.collections.generic.aspx
http://msdn.microsoft.com/en-us/library/system.collections.generic.aspx

cs In .NET

neric classes which ship with .NET



Generics In .NET

when working with Generic
erage the interfaces
Define your met {0 accept an IList<T> instead of

ist<T> so that the actual implementation can vary.
r IDictionary(Of TKey, TValue)

0 one better by using more specific interfaces like
umerable(Of T), ICollection(Of T) and
ymparable(Of T)

= Will need to instantiate an List(Of T) or Stack(Of T)
but only reference the underlying type when needed.




Generics in .NET
en’t the only supplied generics

sed to create In
y be null

od when working with a database

llable<T> or Nullable (Of T)

Value and .Value are the public properties
= .GetValueOrDefault(x) method

Both C# and VB support the ? Shortcut for defining a
nullable value type

Dim x as Integer? Or Integer?y

s and other value types which




Generics In .NET

erages Generics
INngLIsSt<T>

on’t know the ific type of ‘table’ that will be

turned.
d to the introduction of the ‘var’ type in C#
Introduced Implicit type option — same thing var
es implicit typing
results are retrieved until runtime but generics
__ are early bound — var is still strongly typed.

@ Seems like you are using a generic without

ever explicitly declaring it




Using Generics

name of the generic and supply

st<int> intlist new List<int> () ;

m intList As List(Of Integer) = _
w List (Of Integer)

= That pretty much covers it, you'll find you need
~to reference the full declaration for any
parameter declarations (ex. ByVal x as List<T>)



Using Generics
t support polymorphism at the top

E. . List (Of JetFighters), | can'’t
t it to a generic: f Planes)

n though Planes is the parent class of
ghters

rics do support polymorphism at the
its level

= | have a generic list: List (Of Planes) which contains
both JetFighters and AirLiners.




Classes

N custom Generic class



That is the top level, but it doesn’t provide
h control If | need behavior from K or T

S fine for this class, but what of a
ainer containing nodes

= Want to compare the different node to find one

based on a Get(K) type request

= Need a constraint to ensure K implements the
|IComparable interface




Constraints

llow you to ensure that a generic
S certain minimum
CITEINEE

or example you could create a contraint for
mparability (IComparable)

for a class (String)

even for something like a parameterless

structor (New())

m Constraints should be used with care but allow
you to have access to more than just base
Object class methods in your implementation

\




Constraints

aints are defined with the where

Class MyClass (Of T As MyBaseClass)

have more than one parameter
constrained

Public Class MyDictionary (Of K As
IComparable, Of V As ICloneable)



ailable in the framework this is for illustration only.

de (Of K, T)
blic Key As K

lic Item As T

Public NextNode As Node (Of K, T)
End Class



inkedList (Of K
IComparable (Of K), T)
m Head As Node : K, T)

ast of the implementation

get cleaner?

= declare the node class as a nested class of this generic
class and encapsulate the implementation of your linked
list privately — you'll need to modify Node’s definition.



sfeating a Custom Generic

2rty definition to get an entry based on
ew class:

tem (ByVal key As K) As T

im current As Node (Of K, T) = m Head

ile current.NextNode IsNot Nothing

" If (current.Key.CompareTo (key) = 0) Then
' Exit While

Else
current = current.NextNode
d If

End While
Return current.item
End Get

End Property



3ric Methods

eneric classes which ship with .NET



tom Generic Methods

ecify the types associated with

 (Object x, Object y)
to be the same or a different type from X?

rrently have to Check at run time... but I'd rather
K at compile time

= Declare this as a generic and pass the type
with the call

Boolean Compa




ic Methods

Compare<P>(P x, P y)

return fal

od can then be called as:

olean res = Compare<int> (a, 2)



Ceneric Methods

are not required to define all

also define od scoped variables of
T within your method

fault the parameters are Object, unless
cast the parameters using the where

where T:IComparable

‘m Need the As clause in VB
(Of T As IComparable)



TR

Conclusion

ave generics its all better?
ers — we want more
have a set of common actions | want to do

different generic collections | don’t have a
of just passing that collection

es even generics have limitations

\ & . I 4.0 introduces Variance/Co-Variance

= Allow you to create a method that accepts a List(Of
T) or List<T> without defining T.

= You can thus operate on different generics.




Questions

ources
damentals (on MSDN)


http://www.nerdnotes.net/blog

