Digging Deep Into LINQ
AKA: Fun With Expression Trees
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public delegate void MyDelegate(string vall,int val2);

public void Test()

{
MyDelegate del = Method;

del("vall", 2);
}

public void Method(string vall, int val2)

{
¥



IEnumerable<Person> found = people.Where(p => p.FirstName == "Justin™);

IEnumerable<Person> found = people.Where(person => person.FirstName == "Justin™);

TEnumerable<Person> found = people.Where((person) => person.FirstName == "Justin");

TEnumerable<Person> found = people.Where((Person person) => person.FirstName == "Justin");

var found = people.Where((Person person) => { return person.FirstName == "Justin™; });



Action
‘ public void Method()

Action<string>

public void Method(string vall)

Action<string,int>

public void Method(string vall, int val2)




Func<Person>

public Person Method()

Func<Person,string>

public string Method(Person person)

Func<Person,string,string>

public string Method(Person person, string variablel)




LINQ
(Language Integrated Query)



var peo|



LINQ to Objects
LINQ to SQL

LINQ to Entites
LINQ to XML

LINQ to DataSets

LINQ to ADO.NET Data Services
LINQ to Nhibernate

LINQ to CSV



var people = new[]

{

new Person { FirstName = "Justin”, LastName = "Etheredge"” }

Fs

TEnumerable<Person> found = from p in people
where p.FirstName == "Justin”
select p;



IEnumerable<Person> found = CS$0$0000.Where <Person>(delegate (Person p) {
return p.FirstName == "Justin®;

b

TEnumerable<Person> found = people.Where(p => p.FirstName == "Justin™);



IEnumerable<Person» found = from p in people
where p.FirstName == "Justin”
select p;

IEnumerable<Person> found = people.Where(p => p.FirstName == "Justin™);



var people = new[]

{

new Person { FirstName = "Justin", LastName = "Etheredge” }

}3

TEnumerable<Person» found = people.Where(p => p.FirstName == "Justin™);



p => p.FirstName == "Justin”

Func<Person, bool> del =
delegate(Person person)

{

return person.FirstName == "Justin";

};



public IEnumerable<Person> Where(IEnumerable<Person> people,
Func<Person, bool> filter)

{

foreach (Person person 1n people)
{

if (filter(person))

{

yield return person;

}

}






LINQ to SQL Entity Framework



IEnumerable<Person> found = from p in people
where p.FirstName == "Justin”
select p;

SELECT Id, FirstName, LastName FROM People WHERE FirstName = “Justin”



Every man dies,
not (’l'&'r)' man

really lives.
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.method private hidebysig static void Main(string[] args) cil managed

{

Fl

.entrypoint

maxsta
Jocals i

[0]

[1] «l

[2] «l

[3] d
L_0000:
L_0001:
L_0002:
L_0007:
L_0008&:
L_0009;
L_000a:
L_000f:
L_0010:;
L 0011:
L_0016:;
L_001k:
L 001c
L_001d:
L 0022:
L_0027:
L_0028:
L_0029:
L 002a:
L_002k:
L 002c
L_002d:
L 0032;
L_0034;
L_0035:;
L_003k:
L_0040:
L_0045:
L_0047:
L 004c:
L_0051:
L_0052:

ck 4

nit (

ass ExpressionTreeTest.Person[] people,

ass [mscorlib]System.Collections.GenericlEnumerable ™l <class ExpressionTreeTest.Person> found,

ass ExpressionTreeTest.Person <>g_ initLocald,

ass ExpressionTreeTest.Person[] CS$0$0000)

nop

ldcid.1

newarr ExpressionTreeTest.Persan

stloc.3

ldloc.3

ldc.id.0

newobj instance void ExpressionTreeTest.Person:.ctor()

stloc.2

ldloc.2

Idstr "Justin”

callvirt instance void ExpressionTreeTest.Person:set_FirstMame(string)

nop

Idloc.2

Idstr "Etheredge”

callvirt instance void ExpressionTreeTest.Person:set_Lasthame(string)

nop

ldloc.2

stelem.ref

ldloc.3

stloc.0

ldloc.0

Idsfld class [mscorlib]System.Func'2 <class ExpressionTreeTest.Person, bool> ExpressionTreeTest.Program:CS$<=9_CachedAnonymoushMethodDelegate2
brirue.s L 0047

[dnull

Idftn bool ExpressionTreeTest.Program::<Main=b_1(class ExpressionTreeTest.Persan)

newobj instance void [mscorlib]System.Func’2 <class ExpressionTreeTest.Person, bool>:.ctor{object, native int)

stsfld class [mscorlib]System.Func’2 <class ExpressionTreeTest.Person, bool> ExpressionTreeTest.Program:CS$«<=>9_ CachedAnonymoushethodDelegate2
br.s L0047

|dsfld class [mscorlib]System.Func2 <class ExpressionTreeTest.Person, bool> ExpressionTreeTestProgram:C5$<>9_ CachedanonymousiMethodDelegate2
call class [mscorlib]system.Collections.GenericlEnumerable’1 <!l0> [System.Core]System.Ling.EnumerablexWhere <class ExpressionTreeTest.Person=>(class [
stloc.1

ret







Expression Trees!









Abstract Syntax Tree Expression Tree



System.Linq.Expressions



Demo: Manually Building an Expression Tree







Expression<TDelegate>



Demo: Easily Constructing Expression Trees




.method private hidebysig static void Main(string[] args) cil managed
{
.entrypoint
.maxstack 4
Jocals init (
[0] class ExpressionTreeTest.Person[] people,
[1] class [mscorlib]System.Collections.GenericIEnumerable 1< class ExpressionTreeTest.Person> found,
[2] class ExpressionTreeTest.Person <>g_initLocal0,
[3] class ExpressionTreeTest.Person[] CS$0$0000)
L_0000: nop
L_0001: Idc.i4.1
L_0002: newarr ExpressionTreeTest.Person
L_0007: stloc.3
L_0008: Idloc.3
L_0009: |dc.i4.0
L_000a: newobj instance void ExpressionTreeTest.Person:.ctor()
L_000f: stloc.2
L_0010: Idloc.2
L_0011: Idstr "Justin”
L 0016: callvirt instance void ExpressionTreeTest.Person:iset_FirstName(string)
L 001b: nop
L_001c Idloc.2
L_001d: Idstr "Etheredge”
L_0022: callvirt instance void ExpressionTreeTest.Person:set_LastName(string)
L_0027: nop
L_0028: Idloc.2
L_0029: stelem.ref
L_002a: Idloc3
L_002b: stloc.0
L_002c: Idloc.0
L_002d: Idsfld class [mscorlib]System.Func'2<class ExpressionTreeTest.Person, bool> ExpressionTreeTest.Program:CS$<>9_CachedAnonymousMethodDelegate2
L_0032: brirue.s L0047
L_0034: Idnull
L 0035: |dftn bool ExpressionTreeTest.Program:<Main>b_ 1(class ExpressionTreeTest.Person)
L 003b: newabj instance void [mscorlib]System.Func’2 <class ExpressionTreeTest.Person, bool»:.ctor(object, native int)
L 0040: stsfld class [mscorliblSystem.Func’2 <class ExpressionTreeTest.Person, bool> ExpressionTreeTest.Program::CS$<>9_CachedanonymousMethodDelegate2
L_0045: br.s L_0047
L_0047: |dsfld class [mscorlib]lSystem.Func2<class ExpressionTreeTest.Person, bool> ExpressionTreeTest.Program:CS5<>9_CachedAnonymousMethodDelegate2
L 004c: call class [mscorlib]System.Collections.GenericIEnumerable1<!0> [System.Care]System.Ling.EnumerablexWhere<class ExpressionTreeTest.Persan=(class [
L_0051: stloc.d
L_00S2: ret

SELECT Id, FirstName, LastName FROM People WHERE FirstName = “Justin”



Expression: p == (p.FirstName = "Justin")
Type: Func'2
Mode Type: Lambda

Expression: (p.FirstName = "Justin®)

Type: Boolean

Mode Type: Equal

Expression: p.FirstName Expression: "Justin®
Type: String Type: String
Mode Type: MemberAccess Mode Type: Constant

Expression: p
Type: Person
MNode Type: Farameter

SELECT Id, FirstName, LastName FROM People WHERE FirstName = “Justin”



Expression: p == (p.FirstName = "Justin")
Type: Func'2
Node Type: Lambda

Expression: (p.FrstName = "Justin"}
Type: Boolean
Mode Type: Equal

Expression: p. FirstName Expression: "Justin®
Type: String Type: String
Node Type: MemberAccess Node Type: Constant

Expressior: p
Type: Person
Node Type: Parameter

.method private hidebysig static void Main(stringl] args) cil managed
{
entrypaint
maxstack 4
locals init (
0] class ExpressionTreeTest.Personl] people,
[1] class [mscorlib]System.Collections. GenericIEnumerable'1 <class ExpressionTreeTest.Person> found,
[2] class ExpressionTreeTestPerson <>g_initLocald,
(3] class ExpressionTreeTest Person(] C5$0$0000)
L.0000: nop
L.0001: Idci4.1
LL0002: newarr ExpressionTreeTest.Person
L.0007: stioc3
1.0008: Idloc3
1.0009: Idci4.0
L.000a: newob; instance void ExpressionTreeTest Person:.ctor)
L000f: stloc.2
L.0010: Idloc.2
LL0011: Idstr "Justin”
LL0016: callvirt instance void ExpressionTreeTestPerson:set_FirstName(string)
L.001b: nop
Loo1c: Idioc2
L001d: ldstr "Etheredge”
L.0022: callvirt instance void ExpressionTreeTest.Person:set_L ing)
1.0027: nop
1.0028: Idloc.2
1.0029: stelem.ref
L.002a: Idloc3
L.002b: stloco
Loo2c: Idloco
1.002d: Idsfld class [mscorlib]System.Fune 2<class ExpressionTreeTestPerson, bool> ExpressionTreeTestProgram:CS$ < »9_Cad fethodDelegate2
L.0032; brirue.s L 0047
1.0034; Idnull
L.0035: Idftn bool ExpressionTreeTest Program:: <Main>b_1(class ExpressionTreeTest Person)
L.003b: newobj instance void [mscorlib]system.Func2<class ExpressionTreeTest.Person, bools=.ctor(object, native int)
L.0040: stsfld dlass [mscorlib]system.Func2<class ExpressionTreeTest.Person, bools ExpressionTreeTest Program:Cs$ <>9_CachedanonymousmethodDelegate2
L.0045: br.s L0047
1.0047: Idsfid class [mscorlib]System.Func’2 class ExpressionTreeTest.Person, bool> ExpressionTreeTest ProgramzCS$ < >9_CachedAnonymousMethodDelegate2
L.004c: call class [mscorlib]System.Collections.GenericIEnumerable’1 <!10> [System.CorelSystem Ling.Enumerable:\Where < class ExpressionTreeTestPerson=(class [n
L.0051: stioc.1
L0052 ret
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Demo:
Walking
The
Expression
Tree




Where(p => p.FirstName
== “Justin”)

LINQ Provider

Expression Tree

SQL/API
Calls/XML/Etc...




LINQExtender

http://lingextender.codeplex.com/



Demo:
LINQ To






Demo:
Getting
Runtime




DemO'

test first. mock me later.
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Parser Generator
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Demo:
Building a
Simple DSL




Questions?




Thanks!

Justin Etheredge
http://www.codethinked.com
justin@etheredge.us



http://www.codethinked.com/

