Introduction to LIN©®

Paull Litwin
Collaborative Data Senvices (CDS)

plitwin@inere.erng




Agenda

= \What Is LINQ?

_Language Features Behind LINQ
LINQ Basics

LINQ to Objects

= [ INQ to SQL

= Other LIN®: previders




What is LINQ?

= [ INOQ ==lLanguage Integrated Query

= Additions to .NET languages that enable
language-hased guerying
= | INQ Providers

LIN@ to Objects — in memory-collections

LINQ to SQL — SQL Server databases

LIN® to XML — XML dectiments

LIN® to DataSets — data 1 a ADO.NE I DataSet

LIN@ te Entities — works with ADO.NE T Entity,
Eramework




Language Eeatures Behind LING

= Automatic Properties

= Object and Collection Initializers
= |nferred and Anonymous. Tiypes
= Extension Methods

= | ambda Expressions




Autematic Properties — C# Only

= Quick way to define property: Not really
necessary for LINQ but nice

private string _firstName; public string firstName { get; set; }

public string firstName

{

get { return _firstName; }
set { firstName =value; }

}




Object Initializers — C#

= Quick way to create an instance and set a
bunch of properties

replace this

Cust20 cust20 = new Cust20();
cust20.firstName = "Groucho";
cust?20.lastName = "Marx";

cust20.birthDate = new DateTime(1890, 10, 2);

Cust35 cust35 = new Cust35 { firstName ="Jim",
lastName = "Gaffigan", birthDate = new DateTime(1966, 7, 7) };




Object Intiahizers — VB

= Quick way to create an instance and set a
bunch of properties

replace this

Dim cust20 As New Cust20()
cust20.firstName ="Groucho"
cust20.lastName = "Marx"

cust20.birthDate = New DateTime(1890, 10, 2)

with this

Dim cust20 As New Cust20() With {.firstName ="Jim", _
JlastName = "Gaffigan", .birthDate = New DateTime(1966, 7, 7)}




Collection| Initializers — C# Only

replace this

List<Cust20> pcTitans20 = new List<Cust20>();

Cust20 stevedobs = new Cust20();
steveJobs.firstName = "Steve";
steveJobs.lastName ="Jobs";
steveJobs.birthDate = new DateTime(1955, 2, 24);

pcTitans20.Add(steveJobs);

List<Cust20> pcTitans35 = new List<Cust35>
{

new Cust35{firstName="Steve",lastName="Jobs"
birthDate=new DateTime(1955,2,24)},




Type Inference

= Have compller infer type from usage

var serialNumberl = 123456; //inferred as int
var serialNumber2 ="789"; /[ inferred as string

Dim serialNumberl = 123456 'inferred as int
Dim serialNumber2 ="789" 'inferred as string




Anonymous /PEeS

= Allow you create an instance of an: un-
named: (I.e., anenymous) class that Is
defined in line

var myHouse = new {color ="green", address = "100 EIm"}

Dim myHouse = New With {.color = "green",
.address ="100 EIm"}




Extension Methods — C#

= Allew you toradd a custom method te an
existing type

public static class ScottGuExtensions

{
public static bool IsValidEmailAddress (this string s)

{
Regex regex = new
Regex(@"[\w-\.]+@([\w-]+\.)+[\w-]{2,4}$");
return regex.lsMatch(s);
}
}




Extension Methods — VB

= Allew you toradd a custom method te an
existing type

Imports System.Runtime.CompilerServices
Imports System.Text.RegularExpressions

Public Module ScottGuExtensions

<Extension()> _
Public Function IsValidEmailAddess(ByVal s As String) _
As Boolean

Dim regex As Regex = _

New Regex(""[\w-\.]+@([\w-]+\)+[\w-]{2,4}$")

Return regex.IsMatch(s)

End Function
End Module




Basic LINQ Examples

Comedians = new List<String>{ "Groucho Marx", "Eric Idle", ... }

var results = from c in Comedians
where c.Contains("Marx")
select c;

var results = from c in Comedians

orderby c
select c;

= | INQ20bjects.aspx — C#
= INQ20hjectsVB.aspx — VB




Query Basics — C#

= Query expression consists of set of clauses written
In a declarative syntax similar to. SOL or XQuery.

= Query must
= [pegin with frem: clause, and
= end withr select or group: clause
= Between 1st from clause and! last select/group

clause, It can contain ene or more: ofi following
clauses

= \Where
orderhy
join
et
from
INto




Query Basics — VB

= Query expression consists of set of clauses written
In a declarative syntax similar to. SOL or XQuery.

= Query must
= pegin with Erom or Aggregate clause

= After From/Aggregate clause, you may include any.
of fellewing clauses

= Select
Where
Order By olaxe :
et oTa!<e Wihile
Group By ®SKip
Aggregate e Skip While
et e|nto

eDistinct




Contrasting Query Keyworads

C# LINQ VB LINQ ANSI SQL
from From FROM
select Select SELECT
where Where WHERE
orderby. Order By ORDER BY
join Join JOIN

group Group By GROUPR BY
Distinct() Distinct DISTINCT
Into Inte INTIO

et et AS

Count(), Sum(),... Aggregate COUNT, SUM;... W/ no greup

Skip() Skip n/a
SkipWhile() Skip While

Take() Take n/a
TrakeWhile() Take While




LINQ Basics

= There are two ways to write LINQ gueries
= Query syntax
= The previous examples used this syntax
= Method syntax

= This syntax uses Lambda expressions




Anonymous Methods Review.

= C# 2.0 Introduced anenymous methods

btn.Click += new EventHandler(btn_Click):
void btn_Click(object sender, EventArgs e)
{

IbIResult.txt = "Hello world";

btn.Click += delegate(object sender, EventArgs e)

{
}

IbIResult. Text = "Hello World";




Lambda Expressions

= | ambda expression take the C# 2.0
anonymous method' ene step further

btn.Click += delegate(object sender, EventArgs e)

{
IbIResult. Text = "Hello!":

btn.Click += (object sender, EventArgs e) => IblResult.Text = "Hello!";

btn.Click += (sender, e) => IbIResult.Text = "Hello!";




Lambda Expressions

= => goes Into
= Sseparates parameters from method body.

= can drop parentheses when there is only
one parameter




LINQ — C#

= Eguivalent LINQ gueries

= guery syntax
var results = from c in Comedians

where c.Contains("Marx")
select c;

= method (lambda expression) syntax

var results = Comedians.Where(c => c.Contains("Marx"));




LINQ — VB

= Eguivalent LINQ gueries
= guery syntax

Dim results = From ¢ In Comedians
Where (c.Contains("Marx")) _
Select c

= method (lambda expression) syntax

Dim results = Comedians.Where(Function(c) c.Contains("Marx"))




LINQ — Hybrd Syntax

= You can also use a hybrid of guery and
method syntax
= often this Is necessary because using gquery.

syntax alone Is net expressive enough,
especially when using| C#

var results = (from ¢ in Comedians
select c¢).Count();




LINQ to Objects

= |f-an object supports either IEnumerable
or IEnumerable<T> interface, LINQ to
Objects provider enables youito guery. it

= Array, Arraylist, collections, generic

collections, ...
= System.Ling namespace

= Alllexamples shewn so far have used
LINO tor Objects




LINQ to SQL

m System.Data.Ling namespace
= \Works with SQL Server 2000/2005

= Requires entity classes which youcan
pulld using the Object Relational Designer
(ORD)

== ntity: Eramewoerk will let you use LIN®
With' other databases using| E-R’ data
moedels




Using ORD (1 of 3)

= Add to your App. Code folder

Add New Item - ¢4 Talks',_Z2008StandardTalks', LINQ LINOSamples_C5%

Templates:

=] web Farm

%"M.ﬁ..‘-{ Client Behavior
] A8 Master Page

i) ] Browser Fils

2 |Crystal Report

] Global Application Class
" LING to SQL Classes
@Resuurce File

L:] AL Server Database
EﬁWCF Service

Eﬂ AML File

My Templates

¥isual Studio installed templates

[ T]Master Page
@AJAK Client Conkrol
[TE| AJA Web Form
I:LQ Class

Iﬂ DiataSet

Iﬂ HTML Page

5l Report

|3 Sibe Map

A Style Sheet
lg_-;'-.-'u'eb Configuration File
Iﬂ #ML Schema

Web User Caonkrol
@AJAK Client Library
@AJAK—enabled WICF Service
=) Class Diagram

| Generic Handler
@JScript File

ﬂ Fepork Wizard

2y Skin File

E1 Texk File

ﬂ Web Service

2l %3LT File

I LIMG ko SOL classes mapped to relational objects,

Marne: I DakaClasses,dbml

Language: I'-.-'isual C#

[T Flace code in separate file

[T Select master page




Server Explorer

EIRRRS.

4

B-

T
e

B D] [raba Connections

[J; cds-d630mbl. Morthwind..
¥ [ Database Diagrams
Bl [ Tables
ij Categories
[ customerCustam
ij CustomerDemog
D Customers
=] Emplovess
[ EmplovesTerritar
[T Order Details
=] Orders
3 Products
ij Region
[ shippers
[ suppliers
ij Territories
- [ Miews
- [ Skored Procedures
- [ Functions
- [ Synonyms
- [ Types
- [ &ssemblies
Servers
& cos-De30MBL
tl- 43+ Crystal Reports Seey
- ﬁ Event Logs
2 .* Management Classes
- 24 Management Events
2 _3 Message Queues
- +4] Performance Counte ¥

Customer

= Properties
# 25 CustomerID

ﬁ Cormpanyharne
ﬁ ContactMame
B3 ContactTitle
ﬁ Address
P Ciby
f Reqion
ﬁ PostalCode
ﬁ Counkry
ﬁ Phone
ﬁ Fax

o

Shipper

=l Properties
7 25 shipperID
Cormpanyharne

-
Employee

= Properties
7 0 EmployeelD

ﬁ LastMarne
ﬁ FirstMarme:
E5T Title
%“' TitlefCourkesy
5 BirthDate
ﬁ HireDate
7 address
2 Ciky
ﬁ Reqion
ﬁ PostalCode
ﬁ Counkry
ﬁ HomePhone
ﬁ Extension
ﬁ Photo
ﬁ' MNotes

ﬁ' ReportsTo

7 PhataPath

%
v

-
Order

[=l Properties

? 25 OrderID
ﬁ CustormerID
7 EmployesID
ﬁ OrderDate
ﬁ Requiredbate
ﬁ ShippedDate
5 shipvia
5 Freight
ﬁ ShipMame
ﬁ ShipAddress
5 ShipCity
ﬁ ShipR.egion
@ ShipPostalCode
ﬁ ShipCountry

e
Category

=l Propetties
? 5 CategoryID
@ CategoryMame
ﬁ Description

ﬁ Pickure

-
Order_Detail

(=l Properties
7 25 orderID
¥ ProduckID
UnitPrice
Quankity
ﬁ Discount

SR )

-
Product

[= Propetties
7 25 ProductID

ProductManme

ﬁ SupplierlD
CategaryID

5 QuantityPerUnit
UnitPrice

25 UnitsInstack

25 UnitsOnOrder

f ReorderLewvel

ﬁ Discontinued

ﬁ RecordModDt

ﬁ RecordAddDt

'g

Supplier

=l Properties
# 25 supplierID
ﬁ CompanyMarne
ContackMarne
25 ContactTitle
‘o Address
P City
ﬁ Region
25 PostalCode
ﬁ Country
ﬁ Phone
ﬁ Fax

o

E HomePage




Using ORD (3 of 3)

= Generated designer.cs file

pubTlic customer ()

this._orders = new EntitySet<Orders(new Action<oOrders(this.attach_t
oncCreated();

[coTumn{storage="_customerID", DbType="NcChar(5) NOT NULL", canBeNull=f:
public string CustomerID

get
{

return this._customeriD;
set
if ((this._CustomerID != value))

this.oncustomerIibchanging{value);
this.sendPropertychanging();
this._CustomerID = value;
this.sendPropertyChanged("CustomerID');
this.oncustomeribchanged();

return this._companyName;

if ((this._cCompanyName != value))
{

th1is.oncompanyNamecChanging(value);
this.sendPropertychanging();

this._CompanyName = value
+hic_ de d

b b




Binding te a LINQ Query

= Once the ORD created, you can
reference Its DataContext

NorthwindDataContext db = new
NorthwindDataContext();

var results = from cust in db.Customers
where cust.Country == "USA"
orderby cust.CompanyName
select cust;:

gvCustomers.DataSource = results;
gvCustomers.DataBind();

= =xample: CustomersGridi. aspx




Alternately...

=You can use LINQ data SOUrce

%&) Choose a Data Source Type
i = )

Where will the application get data from?
Site Map ML File

Ise LING ko connect to a DataContext or object in the Bin or App_Code directory For the application,

Specify an ID For the data source:

= Example: CustemersGrid2.aspx




LIN® Treols

= | INQPad
= free tool for testing LINQ queries
= from Joseph Albahari
= Nittp:/Mmwmw.lingpad.net/

= | INQ Debug Visualizer

= free download from: Microsoft

= [ttp://MWWW. scotigu.com/blogposts/inaauery/.
sqlsenverguernyvisualizer.zip




Selectingl Fielas

= All fields (CustomersGridl.aspx)

var results = from cust in db.Customers
select cust;

= Subset of fields —notice use of “new"
o create anonymous type (CustomersGrid3.aspx)

var results = from cust in db.Customers
select new
{
cust.CompanyName,
cust.ContactName,
cust.City




Ellternng Data

var results = from cust in db.Customers
where (cust.Country == "USA" &&
(cust.CompanyName.ToLower().StartsWith("t") ||
cust.CustomerlID.ToLower().StartsWith("t")))
orderby cust.CompanyName
select cust;

= Ellterd.aspx




Using ORI Associations

= ORD autematically: adds associations for
database relationships

var results = from ¢ in db.Customers
where c.Country == "USA"
select new

c.CompanyName,

c.City,

TotalOrders = c.Orders.Count,

LastOrder = c.Orders.Max(o => 0.0OrderDate)

= ASsoeciationd.aspx




Assoclations

= You can always get to 1% order
assoclations

" Getting to 2" and 3™ order associations
leguires you to compose your guery So
that you traverse 1—m relationships fliem
the many: side te the ene side

= Contrast
= Asseciationd.aspx, and
= Asseciation2.aspx




Ordering Data

/[ ascending is default order

var results = from cust in db.Customers
orderby cust.Country,
cust.Orders.Count descending
select new

cust.Country,

cust.City,
cust.CompanyName,
Orders = cust.Orders.Count

= Orderl.aspx




Joining Tranles

var results = from order in db.Orders
join detail in db.Order_Detalils
on order.OrderID equals detail.OrderID
join product in db.Products
on detail.ProductID equals product.ProductID
join customer in db.Customers

on order.CustomerlD equals customer.CustomerlD

select new
{

customer.CompanyName,

order.OrderDate,

product.ProductName,

detail.UnitPrice,

Cost = detail.UnitPrice * detail.Quantity

= Joind. aspx




Groupingl Data

from d in db.Order_Details
group new
{
order = d.Order,
detail = d,
customer = d.Order.Customer
} by d.Order.Customer.CompanyName into grpQuery
select new

{
Company = grpQuery.Key,
Purchases = grpQuery.Count(),
FirstOrder = grpQuery.Min(g => g.order.OrderDate),
LastOrder = grpQuery.Max(g => g.order.OrderDate),
TotalCost = grpQuery.Sum(g => g.detail.Quantity * g.detail.UnitPrice)

1

= Groupd.aspx




Calling Stored Procedure

= [Drag sproc from Server Explorer to data

mode
" Call s
" Fxam

Oroc as method ofi data context

ple: CustomerskEremSproc.aspx

var customersByCountry =
db.procCustomerSelectByCountry(ddiCountry.SelectedValue);

gv.DataSource = customersByCountry;
gv.DataBind();




Updating Data

= Can update, of course, using sprocs

= You can alse use LingDataSource control
= Example: UpdateCategoriesl.aspx

= You can alse use an ObjectbataSource
contrel against a Data Access Layer (DAL)
= Example: UpdateCategories2.aspx
= See excerpt in later slide

= This example also lllustrates use of LING: for
SQL Server data paging




Using LingDataSource Control

Configure Data Source - ldsEmployees

Configure Data Selection

GroupBy:

I [Mon E']

[¥ Enable the LingDataSource to perform automatic deletes

¥ Enable the LingDataSource to perform automatic inserts

Where. ..

¥ Enable the LingDataSource to perform automatic updakes

OrderBy. ..

Advanced. ..




Updating Data Example

public void Update(CategoryDAL cat2Update)
{

var cat = (from c in db.Categories
where (c.CategorylD == cat2Update.Categoryld)
select ¢).Single();

cat.CategoryName = cat2Update.CategoryName,;
cat.Description = cat2Update.Description,;

db.SubmitChanges();
}




SOQL Server Data Paging

public List<CategoryDAL> Select(int startRowlIndex, int maximumRows)
{
var cat = (from category in db.Categories
orderby category.CategorylD
select new
{
category.CategorylD,
category.CategoryName,
category.Description

}).Skip(startRowIndex).Take(maximumRows);

List<CategoryDAL> catList = new List<CategoryDAL>();
foreach (var c in cat)

{
CategoryDAL cd = new CategoryDAL();

cd.Categoryld = c.CategoryID;
cd.CategoryName = c.CategoryName;
cd.Description = c.Description;
catList.Add(cd);

}

return catList;




Other LINQ: Providers

NOQ tor XML
NO to DataSets (aka LINO to ADO.NET)
NQ to Entities




LINO® tor DataSets (aka LING tor ADO.NET)

= Grab data from ADO.NET and put it Into a
DataSet, Datalable

= Use LINQ to shape the data




LINOQ te DataSet Example
= Example: LINO2Dataset.aspx

cnx = new SqlConnection(strCnx);
sda = new SqlDataAdapter("procCustomersSelect", cnx);
sda.SelectCommand.CommandType = CommandType.StoredProcedure;

dt = new DataTable();
sda.Fill(dt);

var cust = from c in dt.AsEnumerable()

orderby c.Field<string>("ContactName")

select new

{
Contact = c.Field<string>("ContactName"),
Company = c.Field<string>("CompanyName"),
Location = c.Field<string>("City") + ", " +

c.Field<string>("Country")




Other LINQ: Providers

= | INQ to Entities
= Takes O/RM much further than LINQ to SOL
= Part of Visual Studio SP 1




Discussion Points

= \When are LINQ's strengths?
= \What are Its weaknesses?
" |s LINQ the future of data access in .NET?

= Or Is the more “classic” N-tier, ADO.NET,
stored procedures approach make more
SEense In many. SCenaros?




LINQ Resources

m Slides/Samples for talk
= (ittp://cds.fhcre.org/downloads.aspx

= | INQPad
= (ttp://smaawLlingpad.net/

= | INQ Debug Visualizer

= [itp://\Wsww.scotigu.com/blogpoests/lingauery/.
sglservergueryvisualizer.zip

= Scott Guthire's Blog
= Qitp://weblogs.asp.net/scottguy/




