
CHAPTER 15

Working with Relationships
and Associations
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Deconstructing Relationships in the Entity Data Model
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How Did the Entity Data Model Wizard Create the Association?
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Additional Items Created in the Model
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Navigation Properties Are Not Required
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Understanding How Associations Impact the Native Query
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Address)%"M%))"<$@.2)"G[PaN6

3&4)1.2567N82=@$2.!'&'&.#2@&':2 25OP88521.* '&$!#:&+
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E#)(" -'.>2)" =.)2-$(@" :'2" /332)%%)%," -'." .%)" !#)" ContactID" :$)53" !'" *.$53" !#)
ContactReference.Entity6"K#)"(/!$0)"=.)2-"$%"%$9&5-"/"=.)2-"':"!#)"Address"!/*5)6"A.!
1#)("-'.>2)"=.)2-$(@"!#)"Contact"!/*5),"!#)"Contact")(!$!-"())3%"!'"*.$53"!#)"Address
Reference.EntityKey6"K#)"AddressID"3')%"('!")4$%!"$("!#)"Contact"!/*5)"$("!#)"3/!/*/%),
#'1)0)2,"/(3"!#)2):'2)"/("/33$!$'(/5"=.)2-"':"!#)"Address"!/*5)"1$55"*)"2)=.$2)36"R)2)
$%"/"^D`b"!'"J(!$!$)%"=.)2-"!#/!";.%!"2)=.)%!%"8'(!/8!%T

From c In context.Contacts Select con

from c in context.Contacts select c

K#)"(/!$0)"KPIb^"=.)2-,"%#'1("$("J4/9&5)"G[PG,"$(85.3)%"/"=.)2-"':"!#)"Address"!/*5)
$(0'50$(@"/55"!#)"Address"!/*5)":$)53%"!'"*)"%.2)"!'"@)!"1#/!)0)2":$)53%"/2)"2)=.$2)3":'2
8'(%!2.8!$(@"!#)"EntityKey6

QR (+*.2567582=7HIJ2@:.!2S).1,&!42 !2.!'&',2@&':25OP88521.* '&$!#:&+

SELECT
1 AS [C1],
[Extent1].[Id] AS [Id],
[Extent1].[Name] AS [Name],
[Extent2].[Id] AS [Id1],

VB

C#
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[Extent3].[AddressID] AS [AddressID]
FROM   [dbo].[Contact] AS [Extent1]
LEFT OUTER JOIN [dbo].[Employee] AS [Extent2]
  ON [Extent1].[Id] = [Extent2].[Id]
LEFT OUTER JOIN (SELECT
      [addresses].[AddressID] AS [AddressID],
      [addresses].[street] AS [street],
      [addresses].[contactID] AS [contactID]
      FROM [dbo].[addresses] AS [addresses]) AS [Extent3]
        ON [Extent1].[Id] = [Extent3].[contactID]

 5!#'.@#"!#$%"9/-"*)"8'(%$3)2)3"/(")3@)"8/%),"$9/@$()"1#/!"!#)"=.)2-"1'.53"5''+"5$+)
$("/"5/2@)"9'3)5"!#/!"8'(!/$(%"/"(.9*)2"':"!#)%)"!-&)%"':"2)5/!$'(%#$&%6"K#$%"9)/(%"!#/!
1#/!"-'."9/-"!#$(+"':"/%"/"%$9&5)"=.)2-"8'.53"$(":/8!"*)8'9)"%'9)!#$(@"9.8#"9'2)
8'9&5)4"1#)("$!"*)8'9)%"/"(/!$0)"3/!/*/%)"=.)2-6

K#$%"%8)(/2$'"8/9)"!'"9-"/!!)(!$'("$("!#)"BIL`":'2.9%"1#)2)"/".%)2
1$!#"/(")4!2)9)")4/9&5)"':"/"9'3)5"1$!#"9/(-"Z66G"/%%'8$/!$'(%"/!P
!/8#)3"!'"/"%$(@5)")(!$!-"1/%"%))$(@"%'9)1#/!".(1$)53-"Ib^"=.)2$)%
*)$(@")4)8.!)3"$("!#)"3/!/*/%)6"J0)("1$!#"/"%$9&5)"=.)2-"':"!#)"8)(!2/5
)(!$!-"#)"2)&'2!)3"!#/!"!#)"=.)2-"/33)3"c[X".(1/(!)3"5):!"'.!)2";'$(%
/(3"&.55d)3e"*/8+"%'9)"X,fZZ".(1/(!)3"8'5.9(%6g

Deconstructing Relationships Between Instantiated
EntityObjects
E#)("$(%!/(!$/!)3"'*;)8!%"/2)";'$()3"!'@)!#)2"$("/"2)5/!$'(%#$&"!#)-"/2)"2):)22)3"!'"/%
/"41 +:,"'2"/(".!'&',241 +:6"K#)2)"$%"('"%.8#"!#$(@"/%".(2)=.$!)3"5'0)"1#)("1'2+$(@
1$!#" 2)5/!)3" )(!$!$)%O)0)2-" 2)5/!$'(%#$&" $(" !#)" J(!$!-" <2/9)1'2+" $%" *$3$2)8!$'(/56
E#)("-'."5'/3,"/33,"'2"/!!/8#"'()")(!$!-"!'"/('!#)2")(!$!-,"-'."8/("(/0$@/!)"$("*'!#
3$2)8!$'(%6"E#)("/("/332)%%"$%"/33)3"!'"/"8'(!/8!>%"Addresses"8'55)8!$'(,"!#)"8'(!/8!
'*;)8!"*)8'9)%"/88)%%$*5)"!#2'.@#"!#)"/332)%%>%"Contact"&2'&)2!-6"D:"!#)%)"$!)9%"/2)
/!!/8#)3" !'" /(" ObjectContext," 1#)(" !#)" 2)5/!$'(%#$&" $%" $(%!/(!$/!)3" !#)
Address.ContactReference"1$55"/5%'"*)"&'&.5/!)36"7'."())3"!'"3'"!#$%"'("'(5-"'()")(3
'2"!#)"'!#)2":'2"!#)"8'9&5)!)"2)5/!$'(%#$&"!'"*)"82)/!)36"D!"$%"('!"()8)%%/2-"!'")4&5$8$!5-
9/+)"!#)"8'(()8!$'("$("*'!#"3$2)8!$'(%6

Relationships Are First-Class Citizens
^)/2($(@"!'"/88)&!"2)5/!$'(%#$&%"/%":$2%!P85/%%"8$!$V)(%"$%"/"8#/55)(@)":'2"9/(-"3)0)5'&)2%6
 %%'8$/!$'(%"/(3"!#)"JLB"2.5)%"!#/!")4$%!"*)8/.%)"':"!#)9"/2)"/"*$@"&'$(!"':"8'(:.%$'(
:'2"9/(-"3)0)5'&)2%"1#'"/2)"()1"!'"!#)"J(!$!-"<2/9)1'2+6"B/(-"=.)%!$'(%" $("!#)
:'2.9%"8/("*)"/!!2$*.!)3"!'"/"5/8+"':".(3)2%!/(3$(@"':"#'1"/%%'8$/!$'(%":.(8!$'("1$!#$(
!#)"J(!$!-"<2/9)1'2+6
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K#)"ObjectContext"!2/8+%"2)5/!$'(%#$&%"$(3)&)(3)(!5-"':")(!$!$)%6"D(":/8!,"2)5/!$'(%#$&%
/2)" $(%!/(!$/!)3" /%" '*;)8!%6" E#)(" -'." /33" /(" Address" !'" !#)" 8'(!/8!>%
Addresses EntityCollection,"/"()1"'*;)8!"$%"82)/!)3"!'"2)&2)%)(!"!#/!"2)5/!$'(%#$&6"K#$%
'*;)8!"#/%"/("EntityState";.%!"/%"/(")(!$!-"3')%6"E#)("-'."2)9'0)"/("Address":2'9
!#)" 8'55)8!$'(," !#/!" 2)5/!$'(%#$&" '*;)8!" $%" 3)5)!)3O$!" $%" ('!" 2)9'0)3," *.!" $!%
EntityState"$%"%)!"!'"Deleted6"K#)"J(!$!-"<2/9)1'2+"2)%'50)%"!#)%)"2)5/!$'(%#$&%"1#)(
SaveChanges"$%"8/55)3"!'"9/+)"!#)"/&&2'&2$/!)"8#/(@)%"$("!#)"3/!/*/%)6

Relationship Span
K#)"!)29"1.* '&$!#:&+2#+ !"$%"('!"/("'::$8$/5"!)296"7'."9/-"('!")0)(":$(3"$!"$("!#)"JLB
3'8.9)(!/!$'(6"A.!"$!"$%"':!)(".%)3"!'"3)%82$*)"!#)"2.5)%"*-"1#$8#"!#)"J(!$!-"<2/9)1'2+
#/(35)%"2)5/!)3")(!$!$)%".(3)2"!#)"8'0)2%6"E#)("-'."82)/!)"/"=.)2-"!#/!"!2/0)2%)%"2)5/P
!$'(%#$&%,"!#)"J(!$!-"<2/9)1'2+"1$55"+('1"('!"'(5-"#'1"!'"8'(%!2.8!"!#)"=.)2-,"*.!
/5%'" #'1" !'" 9/!)2$/5$V)" !#)" 2)5/!)3" '*;)8!%6" ?)5/!$'(%#$&" %&/(" 3):$()%" !#/!" !#)
ObjectContext"1$55"/.!'9/!$8/55-"/!!/8#"/(")(!$!-"1#)("-'."#/0)";'$()3"$!"!'"/('!#)2
/!!/8#)3")(!$!-6

The “Platinum Rule” About Related Entities That Are Attached or
Detached from the ObjectContext
h(3)2%!/(3$(@"!#/!"!#)"ObjectContext"9/(/@)%"'*;)8!%":'2")/8#"2)5/!$'(%#$&"!#/!")4$%!%
*)!1))("/"&/$2"':")(!$!$)%"8/("#)5&"-'."!'"*)!!)2".(3)2%!/(3"#'1"!#)"8'(!)4!"3)/5%"1$!#
)(!$!$)%"!#/!"/2)"3)!/8#)3":2'9"!#)"8'(!)4!6"?)9)9*)2"!#/!"1#)("/(")(!$!-"$%"3)!/8#)3,
!#)"8'(!)4!"%!'&%" !2/8+$(@" $!%"8#/(@)%"/(3"%!'&%"9/(/@$(@" $!%" 2)5/!$'(%#$&%6"K#$%" $%
*)8/.%)"!#)"8'(!)4!"3)%!2'-%"!#)"ObjectStateEntry":'2"!#/!")(!$!-"/(3"/(-"2)5/!$'(%#$&%
!#/!"/2)"3)&)(3)(!"'("!#/!"ObjectStateEntry6

K#)"J(!$!-"<2/9)1'2+"#/%"/"c@'53)("2.5)g"!#/!"$!"1$55"()0)2"3'"%'9)!#$(@"-'."3$3(>!
)4&5$8$!5-"!)55"$!"!'"3'6"K#)"J(!$!-"<2/9)1'2+>%"3):)22)3"5'/3$(@,"1#$8#"-'."5)/2()3
/*'.!"$("F#/&!)2"H,"$%"/"@2)/!")4/9&5)"':"!#$%,"1#)2)*-"!#)" \D"1'(>!"9/+)"/"!2$&"!'
!#)"3/!/*/%)"1$!#'.!"-'.2")4&5$8$!"$(%!2.8!$'(6

A)8/.%)"':"!#$%"2.5),"!#)2)"$%"'()":'29"':"('(2)=.)%!)3"*)#/0$'2"!#/!"9/-"%.2&2$%)"-'.
1#)("3)!/8#$(@"/(")(!$!-":2'9"!#)"8'(!)4!6"K#)"*)#/0$'2"$%"!#)"2)%.5!"':"#'1"!#)"8'(!)4!
9/(/@)%"!#)"2)5/!$'(%#$&%"*)!1))(")(!$!$)%6"D:"-'."3)!/8#"/(")(!$!-":2'9"!#)"8'(!)4!
/(3"!#/!")(!$!-"$%"&/2!"':"/"@2/&#,"!#)")(!$!-"/5%'"@)!%"3)!/8#)3":2'9"$!%"@2/&#"*)8/.%)
!#)"8'(!)4!"8/("('"5'(@)2"9/(/@)"$!%"2)5/!$'(%#$&6

K#)":/8!" !#/!" !#)"8'(!)4!"9/(/@)%"!#)"2)5/!$'(%#$&"'*;)8!%"9/(3/!)%"!#/!"/("'*;)8!
@2/&#"9.%!"*)"8'9&5)!)5-"$("'2"8'9&5)!)5-"'.!"':"!#)"ObjectContext6"<'2")4/9&5),"$:
-'."#/0)"/"8.%!'9)2"@2/&#"!#/!"8'(%$%!%"':"/"Customer"1$!#"Orders"/(3"OrderDetails
/(3"-'."3)!/8#"!#)"Customer":2'9"!#)"ObjectContext,"!#)"Customer"1$55"*)"3$%8'(()8!)3
:2'9"!#)"2)%!"':"!#)")(!$!$)%"$("!#)"@2/&#6"A)8/.%)"!#)"2)5/!$'(%#$&"'*;)8!%"!#/!"$(0'50)3
!#/!" Customer"1)2)" 3)%!2'-)3" /5'(@"1$!#" !#)" ObjectStateEntry" :'2" !#/!" '*;)8!," !#$%
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9)/(%"-'."8/("('"5'(@)2"!2/0)2%)":2'9"!#)"8.%!'9)2,"1#$8#"$%"('!"$("!#)"8'(!)4!,"!'
!#)"'23)2%,"1#$8#"/2)"$("!#)"8'(!)4!6

F'(0)2%)5-,"$:"-'."#/0)"/(")(!$!-"!#/!"$%"('!"$("!#)"ObjectContext"/(3"-'.";'$("$!"!'"/(
)(!$!-"!#/!"$%"$("!#)"ObjectContext,"!'":'55'1"!#)"2.5)"!#/!"!#)")(!$2)"@2/&#"9.%!"*)")$!#)2
$("'2"'.!"':"!#)"8'(!)4!"!#)"3)!/8#)3")(!$!-"1$55"/.!'9/!$8/55-"*)"/!!/8#)3"!'"!#)"8'(!)4!
$("'23)2"!'"*)"&/2!"':"!#)"@2/&#6

7'."1$55"%))"!#$%"*)#/0$'2"2)&)/!)3"!#2'.@#'.!"!#$%"8#/&!)2"/%"-'."5''+"/!"!#)":)/!.2)%
/(3":.(8!$'(/5$!-"2)@/23$(@"2)5/!$'(%#$&%6

Where Does the Platinum Rule Come From?
E#)("D":$2%!"('!$8)3"!#/!"/(")(!$!-"#/3"*))("/!!/8#)3"!'"!#)"ObjectContext")0)("!#'.@#
D"#/3(>!")4&5$8$!5-"8/55)3":'2"!#$%"$("9-"8'3),"D"1/%"/"5$!!5)"!/+)("/*/8+"*)8/.%)"D"#/3
!2.%!)3"!#)"J(!$!-"<2/9)1'2+"('!"!'"*2)/+"1#/!"D"!#'.@#!"':"/%"c!#)"@'53)("2.5)gT"!#/!
$%,"$!"1'.53"('!"3'"/(-!#$(@"D"#/3(>!"%&)8$:$8/55-"!'53"$!"!'"3'6"S(8)"D".(3)2%!''3"1#-
!#)")(!$!$)%"1)2)"*)$(@"/.!'9/!$8/55-"/!!/8#)3"!'"!#)"8'(!)4!"1#)("D"1/%"/!!/8#$(@"!#)9
!'"/"@2/&#O/(3"1#-"!#/!"1/%"()8)%%/2-OD"3)!)29$()3"!#/!"!#$%"9.%!"*)"!#)"J(!$!-
<2/9)1'2+>%"&5/!$(.9"2.5),"*)8/.%)"$!"'0)22.5)3"!#)"@'53)("2.5)6

The Relationship Manager and the IRelatedEnd Interface
 5'(@"1$!#"ObjectStateManager,"S*;)8!"I)20$8)%"&2'0$3)%"/"?)5/!$'(%#$&"B/(/@)2"!'
&)2:'29"!#)"!/%+%"&)2!/$($(@"!'"2)5/!$'(%#$&%"*)!1))(")(!$!$)%"*)$(@"9/(/@)3"*-"!#)
8'(!)4!6" K#)" ?)5/!$'(%#$&" B/(/@)2" +))&%" !2/8+" ':" #'1" )(!$!$)%" /!!/8#)3" !'" !#)
ObjectContext"/2)"2)5/!)3"!'")/8#"'!#)26"D!>%"/*5)"!'"3'"!#$%"1$!#"!#)"9)!#'3%"/(3"&2'&P
)2!$)%"!#/!"EntityCollection"/(3"EntityReference"%#/2)"!#2'.@#"!#)"IRelatedEnd"$(!)2P
:/8),"1#$8#" !#)-" *'!#" $9&5)9)(!6" IRelatedEnd>%"9)!#'3%" $(85.3)" Add," Attach," /(3
Load,"/9'(@"'!#)2%6"E#)("!#)%)"9)!#'3%"/2)"8/55)3,"'2"1#)("'()")(!$!-"$%"%$9&5-"%)!
!'"/('!#)2")(!$!->%"(/0$@/!$'("&2'&)2!-"M)6@6,"myAddress.Contact=myContactN,"!#)"?)5/P
!$'(%#$&"B/(/@)2"+$8+%"$(6

K#$%"9/-"%'.(3"8'9&5)4,"*.!"$!"$%"()8)%%/2-"%'"!#/!"S*;)8!"I)20$8)%"#/%"/"3)&)(3/*5)
1/-"!'"9/(/@)"!#)"9/(-"2)5/!$'(%#$&%"!#/!"8'.53")4$%!"/!"/(-"@$0)("!$9)6" %"-'."82)/!)
/(3"3)5)!)")(!$!$)%,"/!!/8#"/(3"3)!/8#")(!$!$)%,"/(3"9'3$:-"2)5/!$'(%#$&%,"!#)"?)5/!$'(P
%#$&"B/(/@)2"$%"/*5)"!'"+))&"!2/8+"':"/55"':"!#$%"/8!$0$!-6"E#)("$!"8'9)%"!$9)"!'"8/55
SaveChanges,"!#)"?)5/!$'(%#$&"B/(/@)2"&5/-%"/"2'5)"!#/!"$%";.%!"/%"$9&'2!/(!"/%"!#/!"':
ObjectStateManager6" 55"':"!#'%)".&3/!)%"-'."1$!()%%)3,"$("1#$8#"2)5/!)3"'*;)8!%"1)2)
!/+)("8/2)"':"/.!'9/!$8/55-,"1)2)"#/(35)3"*-"!#)"?)5/!$'(%#$&"B/(/@)26"K'"#/0)"!#)
:5)4$*$5$!-"!#/!"!#)"J(!$!-"<2/9)1'2+"&2'0$3)%"/!"!#)"8'3$(@"5)0)5,"$!"$%"()8)%%/2-"!'"#/0)
!#$%"8'9&5)4$!-"/!"5'1)2"5)0)5%6

E$!#"/(".(3)2%!/(3$(@"':"#'1"!#$(@%"/2)"1'2+$(@"/!"!#)"5'1)2"5)0)5%,"$(!)2/8!$'("1$!#
2)5/!)3"'*;)8!%"%#'.53"*)8'9)"9.8#")/%$)2"!'"8'9&2)#)(3,"/(!$8$&/!),"/(3"$9&5)9)(!6
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The Relationship Manager provides related objects through late binding

S()"':"!#)";'*%"':"!#)"?)5/!$'(%#$&"B/(/@)2"$%"!'"c%)20)".&g"2)5/!)3")(!$!$)%"1#)("!#)-
/2)"/!!/8#)3"!'"!#)"ObjectContext6"E#)("-'."(/0$@/!)"!'"/"2)5/!)3")(!$!-O:'2")4/9&5),
*-"2)=.)%!$(@"myAddress.ContactO!#)"?)5/!$'(%#$&"B/(/@)2"1$55"$3)(!$:-"!#)")4$%!$(@
2)5/!$'(%#$&"*)!1))("!#)"Address"/(3"Contact")(!$!$)%,":$(3"!#)"8'22)8!"Contact")(!$!-
$("!#)"ObjectContext,"/(3"2)!.2("$!6

 "2)5/!)3"'*;)8!"!#/!"!#)"ObjectContext"$%"('!"9/(/@$(@"$%"%))("/%"/(-"'!#)2"&2'&)2!-
$("6`JK6" "8/55"!'"myAddress.Contact"1#)("myAddress"/(3"$!%"Contact"/2)"('!"/!!/8#)3
!'"!#)"8'(!)4!"1$55"9)2)5-"2)!.2("!#)"Contact"/%"/"2)@.5/2"&2'&)2!-6

Experimenting with Relationship Span
R)2)>%"/"@))+-"!)%!"%'"!#/!"-'."8/("%))"#'1"%'9)"':"!#)"&5.9*$(@"1'2+%6"^''+$(@"/!
!#$%"$("3)!/$5"1$55"@$0)"-'."/"*)!!)2".(3)2%!/(3$(@"':"#'1"!#)"J(!$!-"<2/9)1'2+"9/(/@)%
2)5/!$'(%#$&%"/(3"1#-"%'9)"':"!#)"2.5)%"!#/!"9$@#!"('!"'!#)21$%)"9/+)"%)(%)")4$%!6

\)2:'29"/"=.)2-"/@/$(%!" !#)"9'3)5" !#/!" 2)!2$)0)%"/" %$(@5)"Reservation," /%" %#'1(" $(
J4/9&5)"G[PX6

QR (+*.2567<82T.'1&.K&!42 2#&!4*.2.!'&',

Dim res=context.Reservations.First

var res = context.Reservations.First();

i2/*"!#)"()1"Unchanged ObjectStateEntries"$("!#)"8'(!)4!,"/%"%#'1("$("J4/9&5)"G[P_6

QR (+*.2567A82U!#+.%'&!42':.2-EV.%'H' '.Q!'1&.#

Dim osm = context.ObjectStateManager
Dim oses = osm.GetObjectStateEntries(EntityState.Unchanged)

var osm = context.ObjectStateManager;
var oses = osm.GetObjectStateEntries(EntityState.Unchanged);

`'1"!/+)"/"5''+"/!"!#)%)"ObjectStateEntries"$("!#)"3)*.@@)2,"%#'1("$("<$@.2)"G[Pj6

3&4)1.2567W82-EV.%'H' '.Q!'1&.#2&!2':.2FX2".E)44.1

VB

C#

VB

C#
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7'."=.)2$)3":'2"/"%$(@5)")(!$!-,"*.!"!#2))"%))9"!'"*)"$("!#)"8'(!)4!6"D(":/8!,"'(5-"!#)
:$2%!"EntityEntry"$%"/("/8!./5")(!$!-6"D!>%"!#)"Reservation"-'."=.)2$)3":'2,"/%"-'."8/("%))
$("<$@.2)"G[Pf6

3&4)1.2567Y82=:.2-EV.%'H' '.Q!'1,2D$12':.2S).1&."2T.#.1K '&$!

K#)"5/%!"!#2))"EntityEntries"/2)"&5/8)#'53)2%":'2"!#)"EntityKey%"':"!#)"2)5/!)3"3/!/O
:'2")4/9&5),"!#)"2)5/!)3"Contact"%#'1("$("<$@.2)"G[Pk6

3&4)1.2567Z829!2-EV.%'H' '.Q!'1,2': '2&#2 2+* %.:$*".12D$12 !2.!'&',2.K.!2':$)4:2':.2.!'&',2&#2!$'2&!
':.2% %:.

J0)("$:"/"2)5/!)3")(!$!-"3')%(>!")4$%!"$("9)9'2-,"!#)"ObjectContext"())3%"!'"*)"/1/2)
':"/(-"2)5/!$'(%#$&%"!#/!"/(")4$%!$(@")(!$!-"M!#)"ReservationN"9$@#!"#/0)6"K#/!>%"*)8/.%)
':"!#)"2.5)"M82)/!)3"!'"8'0)2"/55"%8)(/2$'%N"!#/!"%!/!)%"!#/!"1#)("/"2)%)20/!$'("$%"3)5)!)3,
!#)"2)5/!$'(%#$&"!'"$!%"8'(!/8!"9.%!"/5%'"*)"3)5)!)36"K#$%"9/+)%"%)(%)"1#)("*'!#")(!$!$)%
#/0)"*))("&.55)3"$(!'"!#)"ObjectContext,"*.!"('!"1#)("'(5-"!#)"2)%)20/!$'("$%"$("!#)2)6

E#$5)"3)%$@($(@"!#)"J(!$!-"<2/9)1'2+,"$!%"82)/!'2%"3)8$3)3"$!"1/%"%/:)2"!'"#/0)"/("/55P
)(8'9&/%%$(@"2.5)"%'"!#/!".()4&)8!)3")3@)"8/%)%"1'.53(>!"2)%.5!"$(")22'2%6"R'1)0)2,
!'"%/!$%:-"!#)"2.5)"!#/!"!#)"2)5/!$'(%#$&"9.%!"*)"3)5)!)3,"!#)"2)5/!$'(%#$&"9.%!":$2%!")4$%!6
K#)"&%).3')(!$!$)%"1)2)"82)/!)3"3.2$(@"!#)"=.)2-"%'"!#/!"!#)"2)5/!$'(%#$&%"8'.53"*)
82)/!)3"1$!#'.!"3)0)5'&)2%"#/0$(@"!'"&.55"3'1("/33$!$'(/5"3/!/"!'"%/!$%:-"!#)"2.5)6

K#$%"$%"1#-"!#)%)")4!2/")(!2$)%")4$%!O'()":'2"!#)"Contact,"'()":'2"!#)"2)5/!)3"Trip,"/(3
'()":'2"!#)"UnpaidReservation")(!$!-"M1#$8#"-'."82)/!)3" $("F#/&!)2"G_N6" D:" !#)"!2.)
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)(!$!-"$%"*2'.@#!"$(!'"!#)"8'(!)4!"/!"%'9)"&'$(!,"!#)"Entity"0/5.)"':"!#)")(!2-"1$55"*)
.&3/!)36" "&2$0/!)"&2'&)2!-":'2"!#)%)")(!2$)%"3)('!)%"!#)9"/%"EntityKeyEntriesQ"#'1P
)0)2,"-'."1'(>!"%))"!#/!"(/9)"3$%&5/-)3"$("!#)"3)*.@@)26

 %"-'."2)/3"!#2'.@#"!#$%"8#/&!)2,"!#$%"+('15)3@)"1$55"#)5&"-'."*)!!)2".(3)2%!/(3"%'9)
':"!#)"2.5)%"/(3"*)#/0$'2"%.22'.(3$(@"2)5/!$'(%#$&%6

Understanding Navigation Properties in Entity Objects
S("!#)$2"'1(,"(/0$@/!$'("&2'&)2!$)%"/2)"/59'%!"9)/($(@5)%%6"K#)-"/2)"8'9&5)!)5-"3)P
&)(3)(!"'("/("/%%'8$/!$'("!'"&2'0$3)"/88)%%"!'"2)5/!)3"3/!/6"K#)"(/0$@/!$'("&2'&)2!-
3')%"('!#$(@"9'2)"!#/("3):$()"1#$8#"/%%'8$/!$'(")(3&'$(!"3):$()%"!#)"%!/2!"':"!#)"(/0P
$@/!$'("/(3"1#$8#"3):$()%"!#)")(36

 "(/0$@/!$'("&2'&)2!-"$%"('!"8'(8)2()3"1$!#"1#)!#)2"!#)"&2'&)2!-"5)/3%"!'"/(")(!$!-"'2
/("EntityCollection6"K#)"9.5!$&5$8$!-"$("!#)"/%%'8$/!$'("3)!)29$()%"!#/!,"/(3"!#)"2)P
%.5!%"/2)"0$%$*5)"$("!#)"'*;)8!"$(%!/(8)%"1#)2)"!#)"(/0$@/!$'("&2'&)2!-"$%"2)%'50)36"K#)
&2'&)2!-"$%"2)%'50)3")$!#)2"/%"/(")(!$!-"&5.%"/("EntityReference,"/%"1$!#"!#)"Contact
/(3" ContactReference" &2'&)2!$)%" ':" !#)" Address" )(!$!-" $(" <$@.2)" G[PGZ," '2" /%" /(
EntityCollection,"/%"1$!#"!#)"Addresses"&2'&)2!-"':"!#)"Contact")(!$!-6"7'."8/("/5%'
%))"!#$%"*-"5''+$(@"$("!#)"@)()2/!)3"85/%%)%":'2"!#)"9'3)56"K#)"J(!$!-"<2/9)1'2+"%!$55
())3%"!'"9/+)"!#$%"3)!)29$(/!$'("/%"$!"$%"9/!)2$/5$V$(@"'*;)8!%":2'9"=.)2-"2)%.5!%,"/(3
!#)("&'&.5/!)"!#)"'*;)8!%"8'22)8!5-6

EntityReference properties

`/0$@/!$'("&2'&)2!$)%"!#/!"2)!.2("Entity"/(3"EntityReference"&2'&)2!$)%"())3"!'"*)
/332)%%)3"!'@)!#)2"*)8/.%)"!#)-"8'9)"/%"/"&/$2,")0)("!#'.@#"*'!#"9/-"('!"*)"&'&.P
5/!)36"E#)("!#)"(/0$@/!$'("&2'&)2!-"&'$(!%"!'"!#)"c'()g"'2"cV)2'"'2"'()g"%$3)"':"2)5/P
!$'(%#$&"':"/"GTG"'2"GTY"2)5/!$'(%#$&,"!#/!"&2'&)2!-"$%"2)%'50)3"/%"!1'"&.*5$8"&2'&)2!$)%6
S()"&2'&)2!-"8'(!/$(%"!#)"/8!./5")(!$!-,"/(3"!#)"'!#)2"&2'&)2!-"8'(!/$(%"/"2):)2)(8)"!'
!#)")(!$!-6"K#$%"2):)2)(8)"8'(!/$(%"!#)"2)5/!)3")(!$!->%"EntityKey,"1#$8#"$%"2)5/!$0)"!'"/
:'2)$@("+)-"$("/"3/!/*/%)6"K#)"EntityKey"&2'0$3)%";.%!")('.@#"$(:'29/!$'("/*'.!"!#/!
)(!$!-"!'"*)"/*5)"!'"$3)(!$:-"$!"1#)("()8)%%/2-6"E#)("-'.")4)8.!)"/"=.)2-"!#/!"2)!.2(%
/332)%%)%,"!#)"ContactID":2'9"!#)"Addresses"!/*5)"$%".%)3"!'"8'(%!2.8!"!#)"EntityKey
:'2" ContactReference6" J0)(" $:" !#)" 8'(!/8!" 3')%" ('!" )4$%!" $(" 9)9'2-," !#)
ContactReference"&2'&)2!-"&2'0$3)%"!#)"9$($9/5"$(:'29/!$'("/*'.!"!#)"Contact"!#/!"$%
2)5/!)3"!'"!#)"Address6

K#)"0/5.)"'*;)8!"':"/("EntityReference"%#'1%".&"$("!1'"&5/8)%6
K#)":$2%!"$%"!#)"(/0$@/!$'("&2'&)2!-"MReservation.CustomerN"/(3"!#)"%)8'(3"$%"1$!#$(
!#)"EntityReference" &2'&)2!-" MReservation.CustomerReferenceN6"7'."8/(" %))" !#$%" $(
<$@.2)"G[PGG,"1#)2)" !#)"Customer" $%" 5'/3)3" $(!'" !#)"ObjectContext" /(3" !#)2):'2)" $%
#''+)3".&"1$!#"!#)"Reservation")(!$!-6

EntityReference.Value.
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3&4)1.25675582=:.2F)#'$(.12+1$+.1',2$D2':.2T.#.1K '&$!2.!'&',2 #2':.2 %') *2+1$+.1',2 !"2 #2':.2K *).
$D2':.2Q!'&',T.D.1.!%.2+1$+.1',[2F)#'$(.1T.D.1.!%.

D("9/(-"%8)(/2$'%,"!#)"c'()g"%$3)"':"/"2)5/!$'(%#$&"$%"2)P
=.$2)3,"%.8#"/%"!#)"8'(%!2/$(!"$("!#)"A2)/+ 1/-"9'3)5"!#/!"%/-%"/"2)%)20/!$'("8/(>!
)4$%!"1$!#'.!"/"2)5/!)3"8.%!'9)26"R'1)0)2," $("%'9)"2)5/!$'(%#$&%" !#)"!/2@)!" $%"Z66G,
9)/($(@"!#)"2)5/!)3")(3"$%(>!"2)=.$2)3"M)6@6,"$:"/"8.%!'9)2>%"&2):)22)3"/8!$0$!-"3')%"('!

What if there is no EntityReference.

Address Entity
Street

City
Country

Contact

1 Rue Main

Paris
France

Contact Entity
Henri
Toulouse
etc.

ContactReference EntityReference<Contact>
EntityKey
etc.

Contact Entity

FirstName

LastName
Addresses

Contact

Henri

Toulouse

EntityCollection<Address>
Count
IsLoaded
IsReadOnly

Address Entity

etc.

Address Entity

Address Entity

3&4)1.25675P82T.#$*K&!42! K&4 '&$!2+1$+.1'&.#2 #2.!'&'&.#[2Q!'&',T.D.1.!%.#2 !"2Q!'&',F$**.%'&$!#
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())3"!'"*)"%&)8$:$)3N6"D("!#)"8/%)"1#)2)"!#)2)"$%"('!#$(@"'("!#/!")(3,"!#)"(/0$@/!$'(
&2'&)2!-"MCustomer.PrimaryActivityN"1$55"*)"(.556"K#)"EntityReference"1$55")4$%!,"*.!
$!%"EntityKey"/(3"Value"1$55"*)"(.55" MNothing" $("lAN,"/%"%#'1(" $("<$@.2)"G[PGX"/(3
<$@.2)"G[PG_6

3&4)1.25675<829!2)!+$+)* '."2Q!'&',T.D.1.!%.[2@:&%:2@&**2: K.2!$2Q!'&',G.,2 !"2\ *).

3&4)1.25675A82=:.2\]2".E)42K&.@2$D2':.2.(+',2Q!'&',T.D.1.!%.

EntityCollection properties

K#)"'!#)2"!-&)"':"IRelatedEnd"$%"/("EntityCollection6"EntityCollection"$%"/"@)()2$8
85/%%"!#/!" $%"/"8'(!/$()2" :'2")(!$!$)%"':"/"&/2!$8.5/2"!-&)"/(3"$%".%)3"*-"/"(/0$@/!$'(
&2'&)2!-" !'" &'$(!" !'" !#)" c9/(-g" )(3" ':" /(" /%%'8$/!$'(6" Contact.Addresses" $%" /(
EntityCollection"':"Address"!-&)%6

EntityCollection"$%"('!"*/%)3"'("'!#)2"Collection"85/%%)%"$("6`JK6"D(
:/8!," $!" $9&5)9)(!%" /(" J(!$!-" <2/9)1'2+" $(!)2:/8)" $(" !#)
System.Data.Objects.DataClasses"(/9)%&/8),"8/55)3"IRelatedEnd6

7'."#/0)"1'2+)3"1$!#"EntityCollection%"$("9/(-"':"!#)")4/9&5)%"$("!#$%"*''+"/52)/3-6
 5!#'.@#" -'.>55" &2'*/*5-" 1'2+" 1$!#" EntityCollection" 9'%!" :2)=.)(!5-" !#2'.@#" /
(/0$@/!$'("&2'&)2!-,"$!"$%"/5%'"&'%%$*5)"!'"$(%!/(!$/!)"/("EntityCollection"$("9)9'2-
/(3"1'2+"1$!#"$!"3$2)8!5-6
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7'."8/(('!"/!!/8#"/("EntityCollection"!'"/(")(!$!-"!#2'.@#"$!%"(/0$@/!$'("&2'&)2!-O
:'2")4/9&5),"1$!#T

MyContact.Addresses=myAddressEntityCollection

K#)"EntityCollection"&#"!#)"(/0$@/!$'("&2'&)2!-"M1#)("!#)"!/2@)!"$%"!#)"c9/(-g"%$3)"':
/("/%%'8$/!$'(N6"7'."())3"!'"$(%)2!"$!)9%"$(!'"!#)"8'55)8!$'("$!%)5:,"1#$8#"-'."8/("3'
)4&5$8$!5-"'2"*-"%)!!$(@"!#)"EntityReference"'("!#)"8#$53"'*;)8!,"1#$8#"-'.>55"%))"()4!6
7'."8/("/5%'"2)9'0)"$!)9%":2'9"!#)"8'55)8!$'("/%"())3)36

Referential Integrity and Constraints
D!" $%"&'%%$*5)" !'"&5/8)"8'(%!2/$(!%" $("*'!#" !#)"3/!/*/%)"/(3" !#)"JLB"!'")(%.2)" !#)
$(!)@2$!-"':"!#)"3/!/6"K#)"&'$(!"/!"1#$8#"!#)%)"8'(%!2/$(!%"/2)"8#)8+)3"$("!#)"&$&)5$()
0/2$)%6

B/(-"3)0)5'&)2%"/&&2'/8#"!#)"J(!$!-"<2/9)1'2+"1$!#"!#)"/%%.9&!$'("!#/!"!#)%)"8'(P
%!2/$(!%"1$55"*)"8#)8+)3"1#)("!#)$2"8'3)"$%"9/($&.5/!$(@"!#)")(!$!$)%6"<'2")4/9&5),"$:
-'."3)5)!)"/("'23)2,"1#)("-'."8/55"ObjectContext.DeleteObject"$!"1'.53"*)"($8)"!'"#/0)
!#)"J(!$!-"<2/9)1'2+"!)55"-'."cR)-,"!#)2)"/2)"%!$55"5$()"$!)9%":'2"!#$%"'23)26"7'."8/(>!
3'"!#/!6g

Constraints that are not checked until they hit the database

h(:'2!.(/!)5-,"9/(-"8'(%!2/$(!"8#)8+%"9.%!"*)"3):)22)3"!'"!#)"3/!/*/%),"*)8/.%)"$!"$%
8'99'(":'2"%'9)"3)&)(3)(!"3/!/"('!"!'"*)"5'/3)3"$(!'"-'.2"/&&5$8/!$'(6"J0)("$:"!#)
J(!$!-"<2/9)1'2+"3$3"/5)2!"-'."!'"!#'%)"3)!/$5%"/(3"-'."2)9'0)3"!#)9"/%"1)55,"1#/!
$:"!#)"3/!/*/%)"8'(!/$(%"9'2)"'23)2"3)!/$5"3/!/"!#/!"-'."#/3(>!"5'/3)3":'2"%'9)"2)/%'(C
K#$%"1'.53"9/+)"-'.":))5".(8'9:'2!/*5)"3)5)!$(@"!#)"'23)2"/(3"%)(3$(@"!#/!"$(%!2.8P
!$'("!'"!#)"3/!/*/%),"1#$8#"1'.53"!#2'1"/(")22'2"/(-1/-"*)8/.%)"':"!#)"'!#)2"3)!/$5%
!#/!"/2)"%!$55"&2)%)(!6

S!#)2"8'(%!2/$(!"8#)8+%"!#/!,":'2"!#)"%/9)"2)/%'(,"8/(>!"*)"9/3)"'("!#)"85$)(!"%$3)"/2)
:'2".($=.)()%%,"&2$9/2-"+)-%,"/(3":'2)$@("+)-%6" ("EntityReference"9$@#!"8'(!/$("/
+)-"0/5.)":'2"3/!/"!#/!"$%"('!"5'/3)3"$(!'"!#)"ObjectContext"*.!"!#/!"3')%")4$%!"$("!#)
3/!/*/%),"%'"'(5-"!#)"3/!/*/%)"8/("&2'0$3)"!#/!"8#)8+6

D("F#/&!)2"H,"-'."%/1"#'1"3/!/*/%)"8'(%!2/$(!%"1)2)"%&)8$:$)3"$("!#)"I!'2)"I8#)9/
L):$($!$'("^/-)2"MIIL^N"&'2!$'("':"!#)"9'3)5,"1#$8#"'(5-"3)85/2)%"!#)")4$%!)(8)"':"!#)
8'(%!2/$(!%"$("!#)"3/!/*/%)6"D!"$%"/5%'"&'%%$*5)"!'"/&&5-"/33$!$'(/5"8'(%!2/$(!%"'("!#)
F'(8)&!./5"I8#)9/"L):$($!$'("^/-)2"MFIL^N"%$3),"*.!"!#)%)"/2)"@)()2/55-"9)/(!"!'
0/5$3/!)"!#)"9'3)5"/(3"1'(>!"#/0)"9.8#"$9&/8!"'(".&3/!)%6

K#$%" $%" 1#-" $!>%" $9&'2!/(!" !'" 8/!8#" )48)&!$'(%" /(3" 3)/5"1$!#" !#)9"1#)(" -'." 8/55
SaveChanges6
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Constraints that the Entity Framework checks when SaveChanges is called

K#)"9'3)5"$!%)5:"8/("&)2:'29"8#)8+%"'("!#)"9.5!$&5$8$!-"':"/%%'8$/!$'(%Q"#'1)0)2,"!#$%
3')%"('!"#/&&)(".(!$5"SaveChanges"$%"8/55)36

<'2")4/9&5),"!#)"GTY"2)5/!$'(%#$&"*)!1))("Contact"/(3"Address"9)/(%"-'."8/("#/0)"'()
/(3"'(5-"'()"8'(!/8!"2)5/!)3"!'"/("AddressO('!":$0)"/(3"('!"V)2'6

R'1)0)2,"$!"$%"&'%%$*5)"!'"82)/!)"/"()1"Address"$("8'3)"1$!#'.!"/%%$@($(@"/"Contact"'2
ContactReference,"/%"%#'1("$("J4/9&5)"G[PH6"E#)("-'."/33"!#)"Address"!'"!#)"8'(!)4!,
!#)"J(!$!-"<2/9)1'2+"8/(>!"&'%%$*5-"+('1"1#)!#)2"-'."&5/("!'"82)/!)"/"2)5/!$'(%#$&6

QR (+*.2567L82F$".2': '2@&**2!$'2&!%)12 2%$!#'1 &!'2%:.%B

Dim add = Address.CreateAddress(0, "Home", Now())
context.AddToAddresses(add)

var add = Address.CreateAddress(0, "Home", Now());
context.AddToAddresses(add);

A.!"1#)("$!"8'9)%"!$9)"!'"8/55"SaveChanges,"/:!)2"/(-"8.%!'9"SavingChanges"5'@$8"#/%
*))("$9&5)9)(!)3," $!>%"&2)!!-"'*0$'.%"!#/!" $:" !#)2)" $%"('"2)5/!$'(%#$&"*-"('1,"!#)2)
()0)2"1$55"*)6"K#/!>%"1#)("/("UpdateException"$%"!#2'1("*):'2)"!#)"8'99/(3"$%")0)(
82)/!)3"!'"%)(3"!'"!#)"3/!/*/%)6"K#)"UpdateException"&2'0$3)%"!#)":'55'1$(@")4&5$8$!
9)%%/@),"1#$8#"$%"@2)/!":'2"3)*.@@$(@"/(3":'2"5'@@$(@T

Entities in 'BAEntities.Addresses' participate in the 'FK_Address_ContactSet'
relationship.
0 related 'Contact' were found. 1 'Contact' is expected.

7'."%#'.53"*)"/*5)"!'"8/!8#"/"%8)(/2$'"5$+)"!#$%"*):'2)"-'.2"8'3)"@')%"$(!'"&2'3.8!$'(6
S!#)21$%),"-'.>55")$!#)2"1/(!"!'"8#)8+":'2"!#$%"8'(%!2/$(!"-'.2%)5:"$("*.%$()%%"2.5)%"M)6@6,
$("SavingChangesN"'2,"/%"/"5/%!"2)%'2!,"8/!8#"!#)")48)&!$'("/(3")$!#)2"3)/5"1$!#"!#)"'2P
&#/()3"/332)%%"'2"/%+"!#)".%)2"!'"3'"%'9)!#$(@"/*'.!"$!6

E)"1$55")4&5'2)"UpdateException"/5'(@"1$!#"'!#)2"J(!$!-"<2/9)1'2+
)48)&!$'(%"$("F#/&!)2"Gf6

Deletes and Cascading Deletes
B'%!"3/!/*/%)%"%.&&'2!"8/%8/3$(@"3)5)!)%,"1#$8#"/2)".%)3"!'"/.!'9/!$8/55-"M/(3".(P
=.)%!$'(/*5-N"3)5)!)"/55"':"!#)"8#$532)("':"/"&/2)(!"1#)("!#/!"&/2)(!"2)8'23"$%"3)5)!)36
F/%8/3$(@"3)5)!)%"/2)"%.&&'2!)3"$("!#)"J(!$!-"<2/9)1'2+"/%"1)55,"*.!"1$!#"8/0)/!%6

K#)"*$@@)%!"8/0)/!"$%"!#/!"!#)"J(!$!-"<2/9)1'2+"8/("&)2:'29"8/%8/3$(@"3)5)!)%"'(5-"'(
'*;)8!%"!#/!"/2)"$("9)9'2-6"K#$%"8'.53"8/.%)"&2'*5)9%"$:"/"3/!/*/%)"8'(%!2/$(!"$%")(P
:'28$(@"2):)2)(!$/5"$(!)@2$!-,"/(3"$:"!#)"3/!/*/%)"3')%"('!"/5%'"#/0)"/"8/%8/3$(@"3)5)!)

VB

C#
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%)!".&"'("!#)"%/9)"%)!"':"3/!/6"D("!#$%"8/%),"$:"!#)"3/!/*/%)"%!$55"8'(!/$(%"8#$532)(,"/(
)22'2"1$55"*)"!#2'1(6

Cascading deletes in the database

?):)22$(@"*/8+"!'"<$@.2)"G[P[,"/"8/%8/3$(@"3)5)!)"$("!#)"3/!/*/%)"$%"3):$()3"$("!#)"Key
3):$($!$'(%"':"!#)"c8#$53g"'2"3)&)(3)(!"!/*5)6"D:"3/!/"$("!#)"2)5/!)3"!/*5)"$%"3)5)!)3,"/55
':"!#)"2)5/!)3"2'1%"':"!#)"3)&)(3)(!"!/*5)"1$55"*)"/.!'9/!$8/55-"3)5)!)36

Cascading deletes in the EDM

7'."8/("/5%'"3):$()"/"8/%8/3$(@"3)5)!)"$("!#)"JLB6"K#)"L)%$@()2"3')%"('!"%.&&'2!"!#$%,
/(3"!#)2):'2)"-'."())3"!'"3'"$!"9/(./55-"$("!#)"]B^"J3$!'26"K#$%":/8)!"$%"/33)3"!'"!#)
Association"3):$($!$'("$("!#)"FIL^6

K#)"JLB"E$V/23" 8/(" $3)(!$:-" 8/%8/3$(@"3)5)!)%" $(" /"3/!/*/%)6"B$82'%':!>%" %/9&5)
3/!/*/%)," 30)(!.2)E'2+%^K," 3):$()%" 8/%8/3$(@" 3)5)!)%" $("9/(-" 2)5/!$'(%#$&%," $(P
85.3$(@" !#)" 2)5/!$'(%#$&" *)!1))(" SalesOrderDetail%" /(3" $!%" c&/2)(!,g
SalesOrderHeader%6"K#)"1$V/23"2)8'@($V)%"/(3" $(85.3)%"!#/!"8/%8/3$(@"3)5)!)" $("!#)
Association"3):$($!$'(,"/%"%#'1("$("J4/9&5)"G[P[6

QR (+*.25676829!29##$%& '&$!>#2-!;.*.'.2 %'&$!2#.'2'$2F #% ".2 #2".D&!."2&!2':.2FH;J

<Association Name="FK_SalesOrderDetail_SalesOrderHeader_SalesOrderID">
  <End Role="SalesOrderHeader"
       Type="AdventureWorksLTModel.SalesOrderHeader" Multiplicity="1">
    <OnDelete Action="Cascade" />
  </End>
  <End Role="SalesOrderDetail"
       Type="AdventureWorksLTModel.SalesOrderDetail" Multiplicity="*"/>
  <ReferentialConstraint>
    <Principal Role="SalesOrderHeader">
      <PropertyRef Name="SalesOrderID" />
    </Principal>
    <Dependent Role="SalesOrderDetail">
      <PropertyRef Name="SalesOrderID" />
    </Dependent>
  </ReferentialConstraint>
</Association>

K#)" :'55'1$(@" 8'3)" %&$(%" .&" /" ()1" ObjectContext" /(3" =.)2$)%" :'2" !#)" :$2%!
SalesOrderHeader" /5'(@" 1$!#" $!%" SalesOrderDetail%6" D(" !#$%" 8/%)," !1'
SalesOrderDetail%"/2)"2)!.2()3"/5'(@"1$!#"!#)"SalesOrderHeader6"K#)("!#)"SalesOrder
Header"$%"3)5)!)3":2'9"!#)"8'(!)4!,"/:!)2"1#$8#"!#)"ObjectStateManager"$%"=.)2$)3":'2
/55"'*;)8!%"1#'%)"%!/!)"$%"DeletedT

Using context As New AWLTEntities
  Dim ord = context.SalesOrderHeader.Include("SalesOrderDetail").First
  context.DeleteObject(ord)
  Dim oses = context.ObjectStateManager.GetObjectStateEntries _
             (EntityState.Deleted)

VB
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  context.SaveChanges
End Using

using (AWLTEntities context = new AWLTEntities ())
{
  var ord = context.SalesOrderHeader
                   .Include("SalesOrderDetail").First();
  context.DeleteObject(ord);
  var oses = context.ObjectStateManager
                   .GetObjectStateEntries(EntityState.Deleted);
  context.SaveChanges();
}

D("!#)"ObjectStateEntries"!#/!"/2)"2)!.2()3,"-'."8/("%))"!#/!"!#2))")(!$!$)%"/2)"3)5)!)3T
!#)"Order")(!$!-"/(3"!#)"!1'"Detail")(!$!$)%6" !"!#)"%/9)"!$9)"!#)"8'(!)4!"3)5)!)3"!#)
)(!$!$)%,"$!"/5%'"())3)3"!'"3)5)!)"/55"':"!#)"/%%'8$/!$'("$(%!/(8)%"MRelationshipEntriesN
!#/!")4$%!)36"K1'"':"!#'%)"%)0)("RelationshipEntries"/2)":'2"2)5/!$'(%#$&%"*)!1))("!#)
'23)2"/(3")/8#"3)!/$5"2)8'236"K#)"2)%!"/2)":'2"'!#)2"/%%'8$/!$'(%"!#/!")4$%!"1$!#$("!#'%)
)(!$!$)%,"%.8#"/%"L)!/$5"!'"\2'3.8!,"S23)2"!'"F.%!'9)2,"S23)2"!'"A$55$(@,"/(3"I#$&&$(@
 332)%%6

E#)("SaveChanges"$%"8/55)3,")4&5$8$!"8'99/(3%"/2)"%)(!"!'"!#)"3/!/*/%)"!'"3)5)!)"!#)
SalesOrderHeader"/(3"!#)"!1'"SalesOrderDetail%,"%'"/5!#'.@#"!#)"3/!/*/%)"1$55"&)2P
:'29"/"8/%8/3$(@"3)5)!),"('"9'2)"3)!/$5"2)8'23%"1$55"*)"/0/$5/*5)"!'"3)5)!)6"R'1)0)2,"$:
/('!#)2"SalesOrderDetail":'2"!#$%"'23)2"$%"/33)3"!'"!#)"3/!/*/%)"$("!#)"9)/(!$9),"!#)
3/!/*/%)>%"8/%8/3$(@"3)5)!)"1$55"3)5)!)"$!6

Recommendation: Cascade in both the model and the database, or in neither

 5!#'.@#"-'."8/("/33"!#)"OnDelete"/8!$'("!'"/("/%%'8$/!$'("1#)("!#)"8/%8/3)"$%"('!
3):$()3"$("!#)"3/!/*/%),"!#$%"$%"('!"2)8'99)(3)3"*)8/.%)"3'$(@"%'"1$55"82)/!)"$(8'22)8!
)4&)8!/!$'(%"'("!#)"&/2!"':"!#)"3)0)5'&)2,"/(3".(&2)3$8!/*5)"2)%.5!%6"K#)"2)8'99)(P
3/!$'("$%"!'".%)"!#)"OnDelete"/8!$'("$("!#)"3/!/*/%)"/%"/"2):5)8!$'("':"$!%"3):$($!$'("$(
!#)"3/!/*/%)6"D:"$!")4$%!%"$("!#)"3/!/*/%),"$!"%#'.53")4$%!"$("!#)"9'3)56"D:"$!"3')%"('!")4$%!
$("!#)"3/!/*/%),"$!"%#'.53"('!")4$%!"$("!#)"9'3)56"7'."8/(,"':"8'.2%),"$@('2)"!#)"2)8P
'99)(3/!$'(%"/%"5'(@"/%"-'.2"8'3)"$%"&2)&/2)3":'2"!#)"&'%%$*5)"2)&)28.%%$'(%6

Defining Relationships Between Entities
`'1"!#/!"-'."#/0)"#/3"/"!'.2"!#2'.@#"!#)"&5.9*$(@"':"#'1"2)5/!$'(%#$&%"1'2+"$("!#)
J(!$!-"L/!/"B'3)5"/(3"$(" $(%!/(!$/!)3"'*;)8!%," $!>%" !$9)"!'"%))"#'1"-'."8/("$9&/8!
2)5/!$'(%#$&%"$("-'.2"8'3)6

 (-!$9)" -'." %)!" '()" )(!$!-" /%" !#)" &2'&)2!-" ':" /('!#)2" M:'2" )4/9&5),
Reservation.Customer=aCustomerN"'2"/33"/(")(!$!-"!'"/("EntityCollection"&2'&)2!-"':
/(")(!$!-"M:'2")4/9&5),"Reservations.Payments.Add(aNewPayment)N"-'."/2)"3):$($(@"/
2)5/!$'(%#$&6"D("!.2(,"!#)"ObjectContext"1$55"82)/!)"/"()1"2)5/!$'(%#$&"'*;)8!"M!)8#($P
8/55-,"/"RelationshipEntry"!'"2)&2)%)(!"!#$%"2)5/!$'(%#$&6

C#
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7'."8/("82)/!)"2)5/!$'(%#$&%"*)!1))(")(!$!$)%"$("/"(.9*)2"':"1/-%6"7'."%/1"%)0)2/5"':
!#)9"$("!#)"/&&5$8/!$'(%"-'."*.$5!"$("&2)0$'.%"8#/&!)2%6

The CLR Way: Setting a Navigation Property
K#)"%$9&5)%!"1/-"!'"82)/!)"2)5/!$'(%#$&%"*)!1))(")(!$!$)%"$%"!'"82)/!)"!#)"2)5/!$'(%#$&
!#)"F^?"1/-O*-"%)!!$(@"'()")(!$!-"/%"!#)"&2'&)2!-"':"/('!#)2")(!$!-T

MyAddress.Contact = myContact

D:"-'."/2)"%!/2!$(@"1$!#"!#)"8#$53")(!$!-"M)6@6,"MyAddressN,"!#$%"$%"&2)!!-"'*0$'.%6"A.!"$:
-'."/2)"%!/2!$(@"1$!#"!#)"8'(!/8!"/(3"-'."1/(!"!'"/33"!#)"/332)%%"!'"$!%"8'55)8!$'(,
!#)2)>%"('"2)/%'("('!"!'"%1$!8#"-'.2"&)2%&)8!$0)"/(3"%$9&5-"%)!"!#)"/332)%%>%"Contact
&2'&)2!-6"D!>%"%$9&5)2"/(3"#/%"!#)"%/9)")::)8!6

K#$%"8'0)2%"!#)"9'%!"8'99'("%8)(/2$'%,"!#'.@#"-'."%#'.53"*)"/1/2)"':"!#)":'55'1$(@
%.*!5)!$)%T

m D:"*'!#"'*;)8!%"/2)"3)!/8#)3,"('"2)5/!$'(%#$&"'*;)8!"1$55"*)"82)/!)36"7'."/2)"%$9&5-
%)!!$(@"/"&2'&)2!-"!#)"F^?"1/-6

m D:"*'!#"'*;)8!%"/2)"/!!/8#)3,"/"2)5/!$'(%#$&"'*;)8!"1$55"*)"82)/!)36

m D:"'(5-"'()"':"!#)"'*;)8!%"$%"/!!/8#)3,"!#)"'!#)2"1$55"*)8'9)"/!!/8#)3"M!#/(+%"!'"!#)
c&5/!$(.9"2.5)gN"/(3"/"2)5/!$'(%#$&"'*;)8!"1$55"*)"82)/!)36"D:"!#/!"3)!/8#)3"'*;)8!
$%"()1,"1#)("$!"$%"/!!/8#)3"!'"!#)"8'(!)4!"$!%"EntityState"1$55"*)"Added6

Setting an EntityReference Using an EntityKey
D:"-'."1/(!"!'"&'&.5/!)"/("EntityReference"*.!"-'."3'"('!"#/0)"/(")(!$!-"$("#/(3,"-'.
8/("82)/!)"!#)"EntityReference".%$(@"'(5-"/("EntityKey6"K#$%"2)=.$2)%"!#/!"-'."+('1
!#)"0/5.)"':"!#)"EntityReference>%"+)-6" (3"$(":/8!,"-'."3$3"!#$%"1#)("82)/!$(@"2)%)2P
0/!$'(%"$("%'9)"':"!#)")4/9&5)"/&&5$8/!$'(%")/25$)2"$("!#)"*''+6

K#$%"/55'1%"-'."!'"82)/!)"/":'2)$@("+)-":'2"/(")(!$!-"1$!#'.!"#/0$(@"!#)"2)5/!)3"3/!/"$(
9)9'2-6"<'2")4/9&5),"$("!#)"8.%!'9$V/!$'("-'."9/3)"!'"SavingChanges,"-'.".%)3"/(
EntityReference"!'"%)!"!#)"3):/.5!"CustomerType"':"/"()1"Customer6"J4/9&5)"G[Pa"%#'1%
!#)"2)5)0/(!"8'3)":2'9"!#/!"9)!#'36

QR (+*.2567N82;.D&!&!42 !2Q!'&',T.D.1.!%.2@&':2 !2Q!'&',G.,

cust.CustomerTypeReference.EntityKey =
 New EntityKey("BAEntities.CustomerTypes", "CustomerTypeID", 1)

cust.CustomerTypeReference.EntityKey =
 new EntityKey("BAEntities.CustomerTypes", "CustomerTypeID", 1);

K#$%"$%")%&)8$/55-"#/(3-,"*)8/.%)"/5!#'.@#"-'."8/("%)!"3):/.5!"0/5.)%":'2"%8/5/2"&2'&P
)2!$)%"$("!#)"9'3)5,"$!>%"('!"&'%%$*5)"!'"%)!"/"3):/.5!"0/5.)":'2"/"(/0$@/!$'("&2'&)2!-6"A-
%)!!$(@"!#)"CustomerTypeReference.EntityKey,"-'."8/("3):$()"!#)"CustomerType"1$!#'.!

VB
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#/0$(@"!'"5'/3"!#)"/8!./5"CustomerType"'*;)8!"$(!'"9)9'2-6"E#)("!#)"Customer"$%"%/0)3,
!#)"CustomerTypeReference"$%"2)%'50)3,"/(3"$("!#)"3/!/*/%)"!#)"Customer"2)8'23"#/%"$!%
CustomerTypeID":'2)$@("+)-"0/5.)"%)!"!'"16

Synchronizing EntityReference.Value and Its EntityKey
K#)"ObjectContext"/.!'9/!$8/55-"%-(8#2'($V)%"!#)"0/5.)"':"!#)"EntityReference"M1#)(
!#)")(!$!-")4$%!%"$("!#)"ObjectContextN"/(3"!#)"EntityKey"':"!#)"EntityReference"&2'&P
)2!-6"E#)("*'!#")(!$!$)%"/2)"/!!/8#)3,"!#)"EntityKey"/(3"Value"1$55"%!/-"$("%-(86"D:"-'.
8#/(@)"'(),"!#)"'!#)2"1$55"/.!'9/!$8/55-"8#/(@)6"R'1)0)2,"-'."%#'.53"*)"/1/2)"':"!#)
:'55'1$(@"%8)(/2$'%"2)@/23$(@"2)5/!)3")(!$!$)%"!#/!"/2)"('!"/!!/8#)3"!'"!#)"8'(!)4!T

m D:"*'!#")(!$!$)%"/2)"3)!/8#)3,"!#)"EntityReference Value"/(3"EntityKey"1$55"('!"*)
%-(8#2'($V)3" *)8/.%)" !#/!" $%" /" :.(8!$'(" '(5-" !#)" ObjectContext" 8/(" &)2:'29
/.!'9/!$8/55-6"D!"$%"&'%%$*5)"!'"82)/!)"/("EntityReference"1#'%)"EntityKey"2)&2)P
%)(!%"'()")(!$!-"/(3"1#'%)"0/5.)"2)&2)%)(!%"/('!#)2")(!$!-,"#'1)0)26

m E#)("/!!/8#$(@"/(")(!$!-"!'"!#)"ObjectContext"!#/!"#/%"/("EntityReference,"!#)
0/5.)"M1#)("$!"$%"('!"(.55N"1$55"!/+)"&2)8)3)(8),"/(3"$:"!#)"Value"/(3"EntityKey"/2)
'.!"':"%-(8,"!#)"EntityKey"1$55"*)".&3/!)3"!'"9/!8#"!#)"Value6

Loading, Adding, and Attaching Navigation Properties
K#)2)"/2)"/"(.9*)2"':"1/-%"!'"&'&.5/!)"(/0$@/!$'("&2'&)2!$)%".%$(@"9)!#'3%"&2'0$3)3
*-"!#)"IRelatedEnd"$(!)2:/8),"1#$8#"EntityCollection"/(3"EntityReference"$9&5)9)(!6
L)&)(3$(@"'("!#)"!-&)"M8'55)8!$'("'2"2):)2)(8)N":2'9"1#$8#"-'."8/55"!#)"9)!#'3%,"!#)
J(!$!-"<2/9)1'2+"&)2:'29%"%5$@#!5-"3$::)2)(!"9)!#'3%"$("!#)"*/8+@2'.(3"!'"/8#$)0)
!#)"@'/56

Rules, rules, rules

 "5'!"':"2.5)%"3$8!/!)"1#)("-'."8/("Load,"Add,"'2"Attach"(/0$@/!$'("&2'&)2!$)%6"E#)(
-'."/2)".(:/9$5$/2"1$!#"#'1"2)5/!$'(%#$&%":.(8!$'("$("!#)"J(!$!-"<2/9)1'2+,"-'."1$55
*)"9'2)"5$+)5-"!'".(+('1$(@5-"*2)/+"!#)%)"2.5)%"/(3"#$!"/(")48)&!$'(6" %"-'."%)!!5)
$(!'"/"*)!!)2".(3)2%!/(3$(@"':"2)5/!$'(%#$&%,"/55"':"!#)%)"2.5)%"!#/!"-'."/2)"/*'.!"!'"5)/2(
'("!#)":'55'1$(@"&/@)%"1$55"*)8'9)"%)8'(3"(/!.2)"/(3"-'."1$55"('"5'(@)2"!#$(+"':"!#)9
/%"2.5)%"!#/!"-'."())3"!'"2)9)9*)2,"*.!"/%":)/!.2)%"':"!#)"J(!$!-"<2/9)1'2+6"R'1)0)2,
5''+$(@"/!"!#)9"('1,"/5'(@"1$!#"!#)"2)/%'("*)#$(3")/8#"2.5),"1$55"#)5&"-'."@)!"!'"!#/!
*)!!)2"5)0)5"':".(3)2%!/(3$(@6

EntityReference.Load and EntityCollection.Load
J4/9&5)%T

Contact.Addresses.Load

Address.ContactReference.Load
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 5!#'.@#"1)"3$%8.%%)3"!#)"Load"9)!#'3")/25$)2"$("!#)"*''+,"#)2)"1)"1$55
3$@"/"5$!!5)"3))&)26

7'."8/("8/55"Load":2'9")(!$!$)%"!#/!"/2)"/!!/8#)3"!'"!#)"ObjectContext6"F/55$(@"Load"1$55
8/.%)"/"=.)2-"!'"*)"82)/!)3"/(3")4)8.!)3"!'"2)!2$)0)"!#)"2)5/!)3"3/!/"!#/!"Load"2)=.)%!)36
D:"-'."#/0)"/"Contact"/(3"8/55"Contact.Addresses.Load,"/55"':"!#)"/332)%%)%"*)5'(@$(@
!'"!#/!"8'(!/8!"1$55"*)"2)!2$)0)3":2'9"!#)"3/!/*/%)6

S()"8'(3$!$'("/55'1%"-'." !'"8/55"Load" :2'9"3)!/8#)3")(!$!$)%T"1#)(" !#)")(!$!-"1/%
82)/!)3"/%"/"2)%.5!"':"/"NoTracking"=.)2-6"J4/9&5)"G[Pj"8/55%"Load"'("/"Detached")(!$!-6

QR (+*.2567W82F **&!42J$ "2$!2 2".' %:."2.!'&',

Dim query = context.Reservations
query.MergeOption = Objects.MergeOption.NoTracking
Dim res = query.First
res.CustomerReference.Load()  '<--succeeds

var query = context.Reservations;
query.MergeOption= System.Data.Objects.MergeOption.NoTracking;
var res = query.First();
res.CustomerReference.Load(); //<--succeeds

R'1)0)2,"$:"-'."3)!/8#"/(")(!$!-":2'9"!#)"8'(!)4!,"8/55$(@"Load"1$55"8/.%)"/(")48)&!$'(
!'"*)"!#2'1(,"/%"%#'1("$("J4/9&5)"G[Pf6

QR (+*.2567Y8292D &*."2 ''.(+'2'$2% **2J$ "2$!2 2".' %:."2.!'&',

Dim query = context.Reservations
Dim res = query.First
context.Detach(res)
res.CustomerReference.Load()  '<--InvalidOperationException

var query = context.Reservations;
var res = query.First();
context.Detach(res);
res.CustomerReference.Load();  //<--InvalidOperationException

Load provides behind-the-scenes query creation and execution

F/55$(@"!#)"Load"9)!#'3"'("/("EntityCollection"'2"EntityReference"1$55":'28)"!#)"J(P
!$!-"<2/9)1'2+" !'"82)/!)"/(3")4)8.!)"/"=.)2-"/@/$(%!" !#)"3/!/" %!'2)" !'" 2)!2$)0)" !#)
2)5/!)3" )(!$!$)%6" K#$%" $%" 1#-" !#)" 8'3)" $(" J4/9&5)" G[Pj" 1$55" :/$56" Load" 2)=.$2)%" /(
ObjectContext"!'"82)/!)"/(3")4)8.!)"!#)"=.)2-6

<'2")4/9&5),"Contact.Addresses.Load"1$55"8/.%)"/"=.)2-"!'"/.!'9/!$8/55-"2.("/@/$(%!
!#)"3/!/"%!'2)":'2"/55"':"!#)"8'(!/8!>%"/332)%%)%6"K#)"'(5-"'0)25'/3":'2"Load"$%"!'"$(85.3)
MergeOptions,"*.!"-'."8/(('!"&2'0$3)"/":$5!)2"!'"8'(!2'5"1#$8#"':"!#)"8'(!/8!>%"/332)%%)%
/2)"!'"*)"5'/3)3":2'9"!#)"3/!/*/%)6"D:"-'."#/0)"/"8'(3$!$'(/5"9/&&$(@"3):$()3":'2"!#)
Address")(!$!-,"$!"1$55"*)"#'('2)36

VB

C#

VB
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Lazy Loading Versus Deferred Loading
B/(-"3/!/"/88)%%":2/9)1'2+%,"$(85.3$(@"^D`b"!'"Ib^,"%.&&'2!"$9&5$8$!"5/V-"5'/3$(@
*-"3):/.5!6"K#)"J(!$!-"<2/9)1'2+"3')%"('!6"D(%!)/3,"$!"%.&&'2!%")4&5$8$!"5/V-"5'/3$(@6
E#/!>%"!#)"3$::)2)(8)C"D9&5$8$!"5/V-"5'/3$(@"3')%"('!"2)=.$2)"!#)"3)0)5'&)2"!'")4&5$8$!5-
8/55"/"Load"9)!#'36"D:"!#)"2)5/!)3"3/!/"$%"('!"5'/3)3"/!"!#)"!$9)"$!"$%"2)=.)%!)3,"$!"1$55"*)
/.!'9/!$8/55-"2)!2$)0)3":'2"-'.6"K#)"J(!$!-"<2/9)1'2+,"'("!#)"'!#)2"#/(3,"2)=.$2)%
!#/!"-'.")4&5$8$!5-" 5'/3"!#)"3/!/6"K#)"!#$(+$(@"*)#$(3"!#)"J(!$!-"<2/9)1'2+>%"Load
9)!#'3"2)=.$2)9)(!"$%"!#)"('1":/9$5$/2"2.5)"!#/!"!#)"J(!$!-"<2/9)1'2+"1$55"('!"3'
%'9)!#$(@"-'."3$3"('!"/%+"$!"!'"3'6"D9&5$8$!5-"9/+$(@"8'(()8!$'(%"/(3"2'.(3"!2$&%"!'
!#)"3/!/*/%)"$%"8'%!5-6"K#)2)"%))9%"!'"*)"/"%)9/(!$8"3$::)2)(8)"$("#'1"%'9)"3)0)5'&)2%
.%)"!#)"!)29"* ^,2*$ "&!46"7'."9/-"#)/2"&)'&5)"%/-"!#/!"!#)"J(!$!-"<2/9)1'2+"%.&&'2!%
5/V-" 5'/3$(@,"*.!" $(" !#/!"8/%)" !#)-" 2)/55-"9)/(")4&5$8$!" 5/V-" 5'/3$(@,"/5%'"+('1("/%
".D.11."2*$ "&!46

 5!#'.@#"0)2%$'("G"':"!#)"J(!$!-"<2/9)1'2+"3')%(>!"%.&&'2!"$9&5$8$!"5/V-"5'/3$(@,"!#)
 LS6`JK"!)/9>%"BIL`"F'3)"i/55)2-"&2';)8!"&2'0$3)%"/"8'3)")4/9&5)"!#/!"%#'1%
#'1"-'."8/(" $9&5)9)(!" 5/V-" 5'/3$(@" $(" !#)"J(!$!-"<2/9)1'2+6" 5%',"'&!$'(/5" 5/V-
5'/3$(@"$%"!/2@)!)3":'2"!#)"()4!"0)2%$'("':"!#)"J(!$!-"<2/9)1'2+6"7'."8/("2)/3"9'2)
'("\2'3.8!"B/(/@)2"K$9"B/55/5$).>%"*5'@"&'%!":2'9"n.()"XH,"XZZf,"/!":''+OCCE*$4#8(#"!
8%$(C'&(( **C6

Understanding why Load cannot be called on Added entities

A)8/.%)"':"!#)"1/-"Load"82)/!)%"/(3")4)8.!)%"=.)2$)%,"!#)2)"/2)"'!#)2"%8)(/2$'%"1#)2)
-'."8/(('!"8/55"Load"*)%$3)%"('!"*)$(@"/*5)"!'"8/55"$!":2'9"/"Detached")(!$!-6"S()"':
!#)%)"9/-"('!"9/+)"%)(%),"*.!"1$!#"%'9)"3)!)8!$0)"1'2+,"-'."8/("8'9)"!'".(3)2%!/(3
!#)"2)/%'(6"K#)"%8)(/2$'"$%"!#/!"-'."8/(('!"8/55"Load"'("'*;)8!%"1#'%)"EntityState"$%
Added6

K#)"%#'2!"/(%1)2"!'"c*.!"1#-Cg"$%"!#/!"Load"2)=.$2)%"/("EntityKey"1$!#"/("/&&2'&2$/!)
DL6"K#)"!)9&'2/2-"EntityKey"/%%$@()3"!'"Added")(!$!$)%"$%"$(%.::$8$)(!6"K#$%"9/+)%"%)(%)
$:"-'."1/(!"!'"5'/3"!#)"8#$532)("':"/(")(!$!-,"*.!"$!"3')%"('!"%))9"!'"9/+)"%)(%)"$:"-'.
1/(!)3"!'"5'/3"/("EntityReference":'2"/"()1")(!$!-6" %"/(")4/9&5),"8'(%$3)2"/"()1
Reservation"1#)2)"-'."#/0)"$3)(!$:$)3"!#)"Reservation>%"Customer".%$(@"CustomerRefer
ence.EntityKey6" D:"-'."#/0)"!#)"Customer>%"EntityKey," $!"%))9%"0)2-" 5'@$8/5"!#/!"-'.
%#'.53"*)"/*5)"!'"5'/3"!#)"8.%!'9)26"J4/9&5)"G[Pk"/!!)9&!%"!'"3'"!#$%6

QR (+*.2567Z8292D &*."2 ''.(+'2'$2% **2J$ "2$!2 !2.!'&',2@:$#.2Q!'&',H' '.2&#29""."

Dim newAddress = Address.CreateAddress(0, "Home", Now())
context.AddToAddresses(newAddress)
newAddress.ContactReference.EntityKey = _
   New EntityKey("BAEntities.Contacts", "ContactID", 100, Nothing)
newAddress.ContactReference.Load()  '<--InvalidOperationException

var newAddress = Address.CreateAddress(0, "Home",Now);
context.AddToAddresses(newAddress);
newAddress.ContactReference.EntityKey =

VB

C#
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 new EntityKey("BAEntities.Contacts", "ContactID", 100);
newAddress.ContactReference.Load(); //<--InvalidOperationException

D:"-'."2)8)$0)"/(")48)&!$'("'("!#)"8/55"!'"CreateAddress"!)55$(@"-'."$!
3')%"('!"!/+)"!#2))"/2@.9)(!%,"!#)"&2'*5)9"$%"!#/!"Address.TimeStamp
())3%"/"3):/.5!"0/5.)"$("!#)"9'3)56"i'"*/8+"!'"!#)"9'3)5"/(3"8#/(@)
!#)"Default":'2"Address.TimeStamp"!'"0x1236"D:"-'.")(!)2"$!"$("!#)"\2'&P
)2!$)%"1$(3'1,"3'(>!"&.!"/(-"=.'!)%"/2'.(3"!#$%"0/5.)6

K#)" 8/55" !'"Load"1$55" !#2'1"/(" )48)&!$'(" )4&5/$($(@" !#/!" -'." 8/(>!" 8/55"Load" '(" /(
Added")(!$!-"M1$!#"%'9)"/33$!$'(/5"3)!/$5%N6"K#)"2)/%'("$%"!#/!"!#)"=.)2-"!'"5'/3"!#)"3/!/
$%"('!"8'(%!2.8!)3"!#)"1/-"-'."9$@#!")4&)8!6

D:"-'."1)2)"12$!$(@"!#)"=.)2-,"-'."1'.53"&2'*/*5-".%)"Ib^"5$+)"!#$%T

SELECT * from Contact WHERE ContactID=100

A.!"!#)"J(!$!-"<2/9)1'2+"3')%"('!"8'(%!2.8!"Load"=.)2$)%"$("!#$%"1/-6

K#)"J(!$!-"<2/9)1'2+"())3%"!'"#/0)"/"%$(@5)"1/-"!'"8'(%!2.8!"Load"=.)2$)%":'2"*'!#
EntityReference"/(3"EntityCollection6"K#)"8'99'("3)('9$(/!'2"*)!1))("5'/3$(@
EntityReference%"/(3"EntityCollection%"$%"!#)"EntityKey"':"!#)"8/55$(@")(!$!-Q"!#)2):'2),
!#)"8/55$(@")(!$!-"())3%"!'")4$%!"$("!#)"3/!/*/%)"/%"1)556"̂ ''+"/!"!#)"(/!$0)"KPIb^"=.)2-
8'(%!2.8!)3"!'"5'/3"!#)"2)%)20/!$'("':"/"&/-9)(!"*/%)3"'("!#)"8'3)"$("J4/9&5)"G[PGZ6

QR (+*.25675P82_#&!42J$ "2$!2 !2Q!'&',T.D.1.!%.

Dim firstPayment = context.Payments.First
firstPayment.ReservationReference.Load()

var firstPayment = context.Payments.First();
firstPayment.ReservationReference.Load();

J0)("!#'.@#"!#)"Payment"/52)/3-"#/%"!#)"EntityKey"':" !#)"Reservation" $!"())3%," !#)
(/!$0)"=.)2-"%#'1("$("J4/9&5)"G[PGG"$%"*/%)3"'("'(5-"!#)"PaymentID"0/5.)6

QR (+*.25675582=:.2=7HIJ2': '21.#)*'#2D1$(2':.2J$ "2(.':$"2&!2QR (+*.2567Z

SELECT 1 AS [C1],
[Extent2].[ReservationID] AS [ReservationID],
[Extent2].[ReservationDate] AS [ReservationDate],
[Extent2].[ContactID] AS [ContactID],
[Extent2].[EventID] AS [EventID]
FROM  [dbo].[Payments] AS [Extent1]
INNER JOIN [dbo].[Reservations] AS [Extent2]
    ON [Extent1].[ReservationID] = [Extent2].[ReservationID]
WHERE ([Extent1].[ReservationID] IS NOT NULL)
   AND ([Extent1].[PaymentID] = @EntityKeyValue1)

Parameter: @EntityKeyValue1=1

K#)"=.)2-"$%"3'$(@"!#)":'55'1$(@,"$("!#)"'23)2"%#'1(T

VB

C#
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G6 h%$(@"!#)"Payment>%"PaymentID"0/5.)"!'"5'8/!)"!#)"ReservationID

X6 \)2:'29$(@"/"JOIN"'("!#)"Reservation"!/*5)"*/%)3"'("!#)"8'99'("ReservationID

_6 ?)!.2($(@" !#)" /&&2'&2$/!)" :$)53%" :2'9" !#)" Reservation" !/*5)" !'" 9/&" !'" !#)
Reservation")(!$!-

E#/!"#/&&)(%"1#)("-'."5'/3"8#$532)(C"D("J4/9&5)"G[PGX,"Load"$%"8/55)3"'("/(")4$%!$(@
&/2)(!"MReservationN"$("'23)2"!'"5'/3"$!%"8#$532)("MPaymentsN6

QR (+*.25675<82_#&!42J$ "2'$2*$ "2 !2Q!'&',F$**.%'&$!

Dim firstRes = context.Reservations.First
firstRes.Payments.Load()

var firstRes = context.Reservations.First();
firstRes.Payments.Load();

E#)("Load"$%"8/55)3,"-'."/@/$("8/("%)),"$("!#)"(/!$0)"=.)2-"%#'1("$("J4/9&5)"G[PG_,
!#/!" !#)" 8/55$(@" )(!$!->%" +)-" DL" $%" .%)3" :'2" !#)" =.)2-6" D(" !#$%" 8/%)," !#/!" $%" !#)
ReservationID"/(3"$!%"0/5.)"$%"16

QR (+*.25675A82=:.2=7HIJ2': '21.#)*'#2D1$(2% **&!42Q!'&',F$**.%'&$!8J$ "

SELECT AS [C1],
[Extent1].[PaymentID] AS [PaymentID],
[Extent1].[PaymentDate] AS [PaymentDate],
[Extent1].[Amount] AS [Amount],
[Extent1].[ModifiedDate] AS [ModifiedDate],
[Extent1].[PaidinFull] AS [PaidinFull],
[Extent1].[ReservationID] AS [ReservationID]
FROM [dbo].[Payments] AS [Extent1]
WHERE ([Extent1].[ReservationID] IS NOT NULL)
AND ([Extent1].[ReservationID] = @EntityKeyValue1)

Parameter:
@EntityKeyValue1=1

`'1"!#$%"=.)2-"%))9%"9'2)"(/!.2/5O$!"5''+%"$(!'"!#)"Payments"!/*5)":'2"/55"&/-9)(!%
1$!#"ReservationID=16

A)8/.%)"':"!#)"())3"!'"8'(%!2.8!"*'!#"=.)2$)%"M/%"/"2)%.5!"':"EntityReference.Load"/(3
EntityCollection.LoadN".%$(@"!#)"DL"':"!#)"8/55$(@")(!$!-,"!#)"8/55$(@")(!$!-"())3%"!'"*)
$("!#)"3/!/*/%)"/52)/3-6"D("!#)"8/%)"':"/("Added")(!$!-,"!#)2)>%"/"0)2-"@''3"8#/(8)"!#/!
!#)"8/55$(@")(!$!-"3')%"('!"-)!")4$%!"$("!#)"3/!/"%!'2)6"I',"$!>%"/"2)/%'(/*5)"2.5)"!'"8'9P
&5)!)5-"3$%/55'1"Load"'("Added")(!$!$)%6

D(" !#)"8'.2%)"':"3)8$&#)2$(@" !#$%" 2.5)," -'."('1"#/0)"@/$()3"/" 5'!"':
$(%$@#!"$(!'"!#)"5'@$8"*)#$(3"Load"=.)2$)%6"<'2"%'9)"':".%,"!#$%"$%"!2.5-
@))+-":.(6"S!#)2%"9$@#!"1/(!"/"%#'2!"2)&2$)0)"*):'2)"8'(!$(.$(@6

VB

C#
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`'1"5)!>%"9'0)"'("!'"'!#)2"1/-%"':"3):$($(@"2)5/!$'(%#$&%"*)!1))(")(!$!$)%6

EntityCollection.Add
J4/9&5)T

Contact.Addresses.Add(myNewAddress)

7'." .%)" Add" !'" /33" $!)9%" !'" /(" EntityCollection6" 7'." 8/(" .%)" Add" '(5-" '(
EntityCollection6"D!"$%(>!"0/5$3"1$!#"EntityReference6

 @/$(,"*)8/.%)"':"!#)"0/2-$(@"%!/!)%"':"/(")(!$!-,"-'."8/(".%)"Add"$("/":)1"3$::)2)(!"1/-%6

Adding new entities that are detached

7'."8/(".%)"Add"!'"/33"/"()1")(!$!-"!#/!"$%"('!"-)!"/!!/8#)3"!'"!#)"ObjectContext6"Add
1$55" :$2%!" /33" !#)" )(!$!-" !'" !#)" ObjectContext" /(3" 1$55" !#)(" /33" $!" !'" !#)
EntityCollection" ':" !#)" 8/55$(@" )(!$!-6"K#$%" 2)=.$2)%" !#/!" !#)" )(!$!-"#/0)"('"Entity
KeyQ"'!#)21$%),"$!"1$55"!#2'1"/(")48)&!$'(6" (-")(!$!-"1$!#"/("EntityKey"$%"&2)%.9)3
!'"#/0)"8'9)":2'9"!#)"3/!/"%!'2),"/(3"!#)2):'2)"$!"8/(>!"*)"!2)/!)3"/%"/"()1"2)8'236

<'2" $(%!/(8)," !#)"8'3)" $("J4/9&5)"G[PGH"=.)2$)%" :'2"/"Customer" :2'9"!#)"3/!/*/%),
82)/!)%" /" ()1" Address" $(" 9)9'2-," /(3" !#)(" /33%" !#)" Address" !'" !#)" Customer>%
Addresses"8'55)8!$'(6

QR (+*.25675L829""&!42 2!.@[2".' %:."2.!'&',2'$2 !$':.12.!'&',

Using context As New BAEntities
  Dim con = (From c In context.Contacts.Include("Addresses")).First
  Dim newAdd = Address.CreateAddress(0, "home", Now);)
   With newAdd
      .Street1 = "1 Main"
      .City = "Hamburg"
      .StateProvince = "NY"
    End With
  con.Addresses.Add(newAdd)
End Using

using (BAEntities context = new BAEntities())
{
  var con = (from c in context.Contacts.Include("Addresses") select c)
            .First();
  var newAdd = Address.CreateAddress(0, "home", Now);
  newAdd.Street1 = "1 Main";
  newAdd.City = "Hamburg";
  newAdd.StateProvince = "NY";
  con.Addresses.Add(newAdd);
}

E#)(" !#$%" $%" 8'9&5)!)," newAdd.Contact" 2)!.2(%" !#)" Contact" )(!$!-" /(3
newAdd.ContactReference" $%"&'&.5/!)3"1$!#"/("EntityKey"/(3"!#)"Value6"K#)"newAdd

VB

C#
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'*;)8!"$(%!/(8)"$%"/!!/8#)3"!'"!#)"8'(!)4!"1$!#"/"!)9&'2/2-"EntityKey"/(3"/("EntityS
tate"':"Added6

Adding new or existing entities that are attached

7'."8/(".%)"Add"!'"/33")(!$!$)%"!#/!"/2)"/52)/3-"/!!/8#)3"!'"!#)"ObjectContext,"2)@/235)%%
':"1#)!#)2"'2"('!"!#)-"/2)"()16

Adding entities to the EntityCollection of a detached object

D:"!#)"8/55$(@")(!$!-"$%"3)!/8#)3":2'9"!#)"8'(!)4!,"Add"1$55"*)"!2)/!)3"/%"/"F^?"9)!#'3,
/%"%#'1("$("J4/9&5)"G[PG[6

QR (+*.256756829""&!42'$2':.2Q!'&',F$**.%'&$!2$D2 2".' %:."2.!'&',

Dim firstRes = context.Reservations.First
context.Detach(firstRes)
Dim newPayment = New Payment
newPayment.Amount = 100
firstRes.Payments.Add(newPayment)

var firstRes = context.Reservations.First();
context.Detach(firstRes);
var newPayment = new Payment();
newPayment.Amount = 100;
firstRes.Payments.Add(newPayment);

D("!#$%"8/%),"!#)"newPayment")(!$!-"1$55"*)"/33)3"!'"!#)"Payments"8'55)8!$'("/(3"-'.>55
*)"/*5)"!'"(/0$@/!)":2'9"!#)"Payment"!'"!#)"Reservation"MnewPayment.ReservationN6"A.!
*)8/.%)" !#)" ObjectContext" $%" ('!" $(0'50)3," ('" Relationship" '*;)8!" $%" 82)/!)3," /(3
!#)2):'2)"newPayment.ReservationReference.EntityKey"1$55"*)"(.55,"/%"%#'1("$("<$@P
.2)"G[PGH6

VB

C#

3&4)1.25675L8292!.@2.!'&',2': '2@ #2 ""."2'$2':.2Q!'&',F$**.%'&$!2$D2 2".' %:."2.!'&',
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Attach and Remove
J4/9&5)%T

Contact.Addresses.Attach(myAddress)

Address.ContactReference.Attach(contact)

D("/33$!$'("!'"ObjectContext.Attach,"/("Attach"9)!#'3")4$%!%":'2"IRelatedEnd,"1#$8#
-'."8/(".%)":'2"EntityCollection%"/(3"EntityReference%6

h%$(@"!#)"Attach"9)!#'3,"-'."8/("3):$()"2)5/!$'(%#$&%"*)!1))(")(!$!$)%"!#/!"/52)/3-
)4$%!"$("!#)"ObjectContext"*.!"!#/!"#/0)"('!"*))("8'(()8!)3"/.!'9/!$8/55-6

EntityCollection.Attach" $%"9'2)"8'99'(5-".%)3" !#/("EntityReference.Attach6" 5P
!#'.@#"$!"$%"!)8#($8/55-"&'%%$*5)"!'".%)"!#)"5/!!)2,"$!"$%"('!"@)()2/55-"()8)%%/2-"*)8/.%)
$!"$%"%'"9.8#")/%$)2"!'"9)2)5-"/%%$@("!#)"EntityReference"0/5.)6

EntityCollection.Remove"$%".%)3"!'"2)9'0)"/(")(!$!-":2'9"/"8'55)8!$'(6"D!"1$55"%!/-"$(
!#)"ObjectContext,"*.!"1$55"('"5'(@)2"*)"2)5/!)3"!'"/"&/2)(!"$("!#/!"&/2!$8.5/2"/%%'8$/!$'(6
K#)2)"$%"('"Remove"9)!#'3":'2"EntityReference6

E#)("2)9'0$(@")(!$!$)%" :2'9"/("EntityCollection,"*)"8/2):.5"('!" !'
'2&#/(")(!$!$)%6"D:"-'."5)/0)"/"8#$53")(!$!-"1$!#'.!"/"2)=.$2)3"&/2)(!,
-'."1$55"@)!"/("EntityReferenceException"1#)("-'."8/55"SaveChanges6

Use Attach only when a relationship exists in the data store

EntityCollection.Attach"$%"()8)%%/2-"$("'(5-"/":)1")3@)"8/%)%,"1#$8#"'88.2"1#)("-'.
/2)" /!!)9&!$(@" !'" 2)8'(%!2.8!" /" @2/&#" :2'9" 3/!/" !#/!" 9/-" #/0)" '!#)21$%)" 5'%!" $!%
EntityReference.EntityKey6" K#$%" 8'.53" #/&&)(," :'2" )4/9&5)," $:" -'." /2)" %)2$/5$V$(@
@2'.&%"':"3/!/"!'"9'0)"/82'%%"!$)2%6" 5!#'.@#"*$(/2-"%)2$/5$V/!$'("/(3"E$(3'1%"F'9P
9.($8/!$'("<'.(3/!$'("MEF<N"%)2$/5$V/!$'("9/$(!/$("@2/&#%,"]B^"%)2$/5$V/!$'("M.%)3
$(" IB]"E)*"I)20$8)%N"3')%"('!,"/(3"!#)2):'2)"$!"$%"()8)%%/2-"!'"!2/(%9$!"!#)"3/!/"$(
/"3$::)2)(!":'29/!6"D:"-'."#/0)"!#)"J(!$!-"<2/9)1'2+"$("!#)"85$)(!"/(3"%)20$8),"8#/(8)%
/2)"!#)"EntityReference.EntityKey"&2'&)2!-"$%"$(!/8!6"A.!"$:"-'.2"85$)(!"/&&5$8/!$'("$%
('!" .%$(@" !#)" J(!$!-" <2/9)1'2+" M/%" $(" !#)" )4/9&5)%" $(" !#$%" 8#/&!)2N," !#)
EntityReference%"1'(>!" )4$%!6" K#$%" $%" /" %8)(/2$'" $("1#$8#" EntityCollection.Attach
1'.53"#)5&"-'."2)*.$53"!#)"@2/&#":2'9"&2))4$%!$(@"3/!/"1#)("$!"@)!%"*/8+"!'"!#)"%)20$8)6
 (")(!$!-"$("!#$%"%!/!)O:'2")4/9&5),"/("Address"!#/!"#/%"/("EntityKey"*)8/.%)"$!"8/9)
:2'9" !#)" 3/!/" %!'2)," *.!" 1#'%)" Contact," ContactReference.EntityKey," /(3
ContactReference.Value"&2'&)2!$)%"/2)"(.55O$%"!#)"8'22)8!"!/2@)!"':"Attach6

S!#)2"!#/("!#$%,"-'.>55")(8'.(!)2"/"5'!"':"2.5)%"$:"-'."!2-"!'".%)"Attach"1#)2)"$!"3')%(>!
*)5'(@6"R)2)"/2)"/":)1"&5/8)%"1#)2)"-'."9$@#!"!#$(+"-'."1/(!"!'".%)"Attach,"*.!"-'.
1$55"2.("$(!'"!2'.*5)6"B'%!"':"!#)%)"&2'*5)9%"'88.2"1#)("-'."/2)"('!":'55'1$(@"!#)
9/$("&.2&'%)"':"Attach,"1#$8#"$%"!'"8'(()8!")(!$!$)%"!#/!"/2)"/52)/3-"/!!/8#)3"!'"!#)
ObjectContext"/(3"/2)"('!"()16
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m 7'."8/(('!".%)"Attach"!'"/!!/8#"/('!#)2"EntityCollectionQ"#'1)0)2,"$!"$%"&'%%$*5)
!'"/!!/8#"/("IEnumerable"M3$%8.%%)3"%#'2!5-N6"S!#)21$%),"-'."())3"!'"/!!/8#"'()
)(!$!-"/!"/"!$9)6

m 7'." 8/(('!" .%)" Attach" 1#)(" !#)" EntityState" ':" )$!#)2" )(3" $%" Detached6
ObjectContext" $%" 2)=.$2)3" !'" 1'2+" '.!" !#)" 2)5/!$'(%#$&6" L'" /(
ObjectContext.Attach":$2%!6

m 7'."8/(('!".%)"Attach"1#)("!#)")(3%"/2)"$("3$::)2)(!"8'(!)4!%6

m 7'."8/(('!".%)"Attach"!'"/!!/8#")(!$!$)%"1#'%)"EntityState"$%"Added6"7'.>55"1/(!
!'".%)"Add"$("!#$%"8/%)6

m 7'."8/(('!".%)"Attach" !'"/!!/8#")(!$!$)%"1#'%)"EntityState" $%"Deleted6" D!>%"('!
&'%%$*5)"!'"82)/!)"/"RelationshipEntry":'2"/"3)5)!)3")(!$!-6

m 7'."8/(('!".%)"Attach"!'"2)/%%$@(")(!$!$)%"!'"/('!#)2"@2/&#6

Attach Versus Add
E#)!#)2"-'."/2)"8/55$(@"Attach"'2"Add" :2'9"ObjectContext"'2":2'9"IRelatedEnd," $!>%
$9&'2!/(!"!'".(3)2%!/(3"!#)"3$::)2)(8)"*)!1))("!#)%)"!1'"9)!#'3%6

Add" 1$55" 82)/!)" /(" ObjectStateEntry" 1$!#" EntityState=Added6" D:" -'." /2)" .%$(@" !#)
ObjectContext.Add"9)!#'3,"!#)"EntityState"$%"$9&/8!)3"'("!#)")(!$!-"!#/!"-'."/2)"/33P
$(@6"D:"-'."/2)"8/55$(@"!#)"EntityCollection.Add"9)!#'3,"$!"$%"!#)"2)5/!$'(%#$&"1#'%)
EntityState"$%"/::)8!)36"E#)("SaveChanges"$%"8/55)3"!#)")(!$!-"!#/!"1/%"/33)3"!'"!#)
8'(!)4!"1$55"*)"$(%)2!)3"$("!#)"3/!/*/%)"/(3"!#)"2)5/!$'(%#$&"!#/!"1/%"82)/!)3"1$55"*)
&)2%$%!)3"$("!#)"3/!/*/%)6

Attach"1$55"82)/!)"/("ObjectStateEntry"1#'%)"EntityState=Unchanged6"D:"-'."/2)"8/55$(@
!#)"ObjectContext.Attach"9)!#'3," !#)" 2)%.5!$(@"ObjectStateEntry"1$55" #/0)" /" 85)/(
%5/!)6" SaveChanges" 1$55" 3'" ('!#$(@" 1$!#" !#/!" )(!$!-6" D:" -'." /2)" 8/55$(@
EntityCollection.Attach,"/"RelationshipEntry"1$55"*)"82)/!)3"/(3"$!"1$55"#/0)"/"85)/(
%5/!)6"̀ '!#$(@"1$55"#/&&)("1$!#"2)%&)8!"!'"!#$%"2)5/!$'(%#$&"1#)("SaveChanges"$%"8/55)36

E#)(" -'." .%)" !#)" F^?" &2'&)2!$)%" !'" %)!" !#)" )(!$!-" 0/5.)," Add" /(3," $:" ()8)%%/2-,
Remove"/2)"8/55)3".(3)2"!#)"8'0)2%6

Moving an Entity to a New Graph
S:!)("-'."1$55"1/(!"!'"9'0)"/(")(!$!-":2'9"'()"@2/&#"!'"/('!#)2,"&)2#/&%":'2"!#)"%$9&5)
2)/%'("!#/!"/(")(3".%)2"/&&5$)3"/"&/-9)(!"!'"!#)"12'(@"2)%)20/!$'(6

D("%.8#"/"8/%),"-'."8/("%$9&5-"2)/%%$@("!#)"Reservation"&2'&)2!-T

myPayment.Reservation=myReservation

'2"/33"!#)"&/-9)(!"!'"!#)"Payments EntityCollection"':"!#)"()1"2)%)20/!$'(T

myReservation.Payments.Add(myPayment)
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K#)"ObjectContext"1$55" 2)%'50)" !#)" )4$%!$(@" 2)5/!$'(%#$&6" D:" -'."1)2)" !'" $(%&)8!" !#)
2)5/!$'(%#$&%"$("!#)"8'(!)4!"/:!)2"!#)"8#/(@),"-'."1'.53":$(3"/"RelationshipEntry"5$(+P
$(@"!#)"&/-9)(!"!'"!#)"'2$@$(/5"2)%)20/!$'("/(3"/('!#)2"RelationshipEntry"5$(+$(@"!#)
&/-9)(!"!'"!#)"()1"2)%)20/!$'(6"K#)"EntityState"':"!#)":$2%!")(!2-"1'.53"*)"Deleted,
1#$5)"!#)"EntityState"':"!#)"%)8'(3")(!2-"1'.53"*)"Added6

?)9)9*)2"!#/!"Attach"1$55"('!"1'2+"#)2)6"Attach"$%":'2"82)/!$(@"/"2)5/P
!$'(%#$&"$("!#)"8'(!)4!"!'"2):5)8!"/"2)5/!$'(%#$&"!#/!"/52)/3-")4$%!%"$("!#)
3/!/*/%)6"D("!#)"%/9)"1/-"!#/!"ObjectContext.Attach"2)(3)2%"/(")(!$!->%
EntityState" /%" Unchanged," !#$%" Attach" 1$55" 2)(3)2" !#)" 2)5/!$'(%#$&>%
EntityState"/%"Unchanged6"K#)2):'2),"!#)"2)5/!$'(%#$&"9'3$:$8/!$'("-'.
&)2:'29)3"1$55"('!"*)"/&&5$)3"3.2$(@"!#)"8/55"!'"SaveChanges6

Learning a Few Last Tricks to Make You a Relationship Pro
D:"-'."%&)(3"/(-"/9'.(!"':"!$9)"$("!#)"BIL`"<'2.9%":'2"!#)"J(!$!-"<2/9)1'2+,"-'.
9/-"2)8'@($V)"!1'"=.)%!$'(%"!#/!"/2)"/%+)3":2)=.)(!5-6"K#)":$2%!"$%"cR'1"8/("D":$5!)2
!#)"8#$532)("!#/!"/2)"2)!.2()3"1#)("D".%)"^'/3Cg"/(3"!#)"%)8'(3"$%"cR'1"8/("D"@)!"!#)
:'2)$@("+)-"0/5.)"':"/"(/0$@/!$'("&2'&)2!-Cg

`'1"!#/!"-'."#/0)"5)/2()3"%'"9.8#"/*'.!"2)5/!$'(%#$&%"$("!#)"J(!$!-"<2/9)1'2+,"-'.
1$55"*)"/*5)"!'".(3)2%!/(3"!#)"%'5.!$'(%"!'"*'!#"':"!#)%)"< b%6

K#)":$2%!"$%"%'50)3"1$!#"/"5$!!5)P+('1("9)!#'3"8/55)3"CreateSourceQuery6"K#)"%)8'(3"$%
%'50)3"*-"3$@@$(@"3'1("$(!'"!#)"EntityReference"!'"@)!"/!"$!%"&2'&)2!$)%6"R)2)"$%"#'1
!'"&)2:'29"*'!#"!2$8+%6

Using CreateSourceQuery to Enhance Deferred Loading
`'!" '(5-" 8/(" -'." /!!/8#" /(" )(!$!-" !'" /(" IRelatedEnd," *.!" -'." 8/(" /5%'" /!!/8#" /(
IEnumerable"1#)("-'."/2)"8/55$(@"EntityCollection.Attach6" ("EntityCollection"$%"('!
/("IEnumerable,"1#$8#"$%"1#-"-'."8/(>!";.%!"/!!/8#"/('!#)2"EntityCollection6"A.!"$:
-'."1/(!"!'"/!!/8#"/"(.9*)2"':")(!$!$)%"/!"'(8),"-'."8/("12/&"!#)9"$("%'9)!#$(@"/%
%$9&5)"/%"/"5$%!"'2"!#)"2)%.5!%"':"/('!#)2"=.)2-6

 33$!$'(/55-,"-'."8/(".%)"!#$%"/%"/("/5!)2(/!$0)"!'"EntityCollection.Load"*)8/.%)"$!"1$55
@$0)" -'." %'9)" :5)4$*$5$!-" 2)@/23$(@" 1#/!" -'." /2)" 5'/3$(@6" 7'." 8/(" .%)
CreateSourceQuery"!'"82)/!)"=.)2$)%"'("!#)":5-":'2"/("Attach"9)!#'3,"!#'.@#"-'.>55".%)
$!"/"*$!"3$::)2)(!5-":'2"EntityCollection.Attach"/(3"EntityReference.Attach6

K#)"9'%!")::$8$)(!"1/-"!'"82)/!)"/("IEnumerable":'2"/!!/8#$(@"'2"5'/3$(@")(!$!$)%"$(!'
/("EntityCollection"$%"!'".%)"!#)"CreateSourceQuery"9)!#'36"^$+)"!#)"Load"9)!#'3,
CreateSourceQuery"1$55"!/+)"8/2)"':"!#)"=.)2-"82)/!$'("/(3")4)8.!$'(":'2"-'.,"5)0)2/@$(@
!#)")4$%!$(@"ObjectContext6

 %"/(")4/9&5),"$:"-'."#/0)"/"8.%!'9)2"$("!#)"ObjectContext"/(3"-'."1/(!"!'"@)!"!#/!
8.%!'9)2>%"2)%)20/!$'(%,"-'."8'.53"8/55"!#)":'55'1$(@T
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myCust.Reservations.Load()

K#$%"1'.53"5'/3"/55"':"!#)"2)%)20/!$'(%":'2"!#/!"8.%!'9)26

R'1)0)2,"$:"-'."1/(!"!'":$5!)2"!#'%)"2)%)20/!$'(%,"-'."8/(".%)"CreateSourceQuery"$(P
%!)/3,"/%"%#'1("$("!#)":'55'1$(@"8'3)T

Dim cust=context.Contacts.OfType(Of Customer).First
Dim sq = cust.Reservations.CreateSourceQuery() _
 .Where(Function(res) res.ReservationDate > New Date(2008, 1, 1))
cust.Reservations.Attach(sq)

var cust=context.Contacts.OfType<Customer>().First();
var sq = cust.Reservations.CreateSourceQuery()
 .Where(r => r.ReservationDate > new DateTime(2008, 1, 1));
cust.Reservations.Attach(sq);

K#)"=.)2-"1$55")4)8.!)"1#)("!#)"CreateSourceQuery"$%"8/55)36"`'1"'(5-"!#)"%.*%)!"':
2)%)20/!$'(%":'2"!#/!"8.%!'9)2"1$55"*)"5'/3)36

7'."8/("/5%'".%)"CreateSourceQuery"!'":$5!)2"'("!-&)%6"D("!#)":'55'1$(@"8'3),"Attach"$%
*)$(@".%)3"1$!#"/("EntityReference,"1#$8#"1$55"('!"!/+)"IQueryable6"D(%!)/3,"-'."())3
!'"&/%%"$("/("'*;)8!,"1#$8#"-'."8/("@)!".%$(@"!#)"FirstOrDefault"=.)2-"9)!#'36"I$(8)
Attach"1$55"!#2'1"/(")48)&!$'("$:"-'."/!!)9&!"!'"&/%%"$("/"(.55,"-'."())3"!'"!)%!":'2"(.55
*):'2)"8/55$(@"AttachT

For Each a In addresses
  Dim sq = a.ContactReference.CreateSourceQuery() _
            .OfType(Of Customer).FirstOrDefault
  If Not sq Is Nothing Then
    a.ContactReference.Attach(sq)
  End If
Next

var addresses = context.Addresses.Take(5);
foreach (var a in addresses)
{
  var sq = a.ContactReference.CreateSourceQuery()
            .OfType<Customer>().FirstOrDefault();
  if (sq != null)
    a.ContactReference.Attach(sq);
}

E$!#"!#$%"8'3),"'(5-"8.%!'9)2%"1$55"*)"5'/3)36

E/!8#"!#'%)"2)%'.28)%6"n.%!"5$+)"Load,"!#)"&2)8)3$(@"=.)2-"1$55"*)"2.(
1#)!#)2"'2"('!"!#)"8'(!/8!"$%"/"8.%!'9)2,"%'"-'."9/-")(3".&"1$!#"/"5'!
':"1/%!)3"!2$&%"!'"!#)"3/!/*/%)6"F'(%$3)2"-'.2"3/!/,"-'.2"2)%'.28)%,"/(3
-'.2"/&&5$8/!$'(>%"())3%6"D("%'9)"%8)(/2$'%,"-'."9/-":$(3"-'.2%)5:"*)!P
!)2"'::"9/+$(@"'()"*$@"=.)2-":'2"8.%!'9)2%"/(3"('!"3'$(@"!#$%")4&5$8$!
5/V-"5'/3$(@6

VB
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Getting a Foreign Key Value
<'2)$@("+)-%"3'"('!")4$%!"$("/("JLB6"<'2)$@("+)-%":2'9"/"3/!/*/%)"!/*5)"/2)"2)&5/8)3
1$!#"(/0$@/!$'("&2'&)2!$)%"1#)("/(")(!$!-"$%"82)/!)36"A)8/.%)"-'."8/("!2/0)2%)"2)5/P
!$'(%#$&%"$("!#)"JLB"1$!#'.!"#/0$(@"!'"&)2:'29"JOIN%,"!#)"())3":'2":'2)$@("+)-%"$%
@2)/!5-"2)3.8)36"R'1)0)2,"/!"!$9)%"-'."9/-"1/(!"!'"#/0)"/88)%%"!'"/":'2)$@("+)-"0/5.)
%.8#"/%"Address.ContactID6

 5!#'.@#" !#)" 0/5.)" $%" ('!" )4&'%)3" 3$2)8!5-," $:" -'." #/0)" !#)" )(!$!-" '2" !#)
EntityReference,"-'."8/("@)!"!'"!#/!"0/5.)6"<'2")4/9&5),"$:"!#)"Address.Contact"&2'&P
)2!-"$%"&'&.5/!)3,"-'."8/("%$9&5-"2)=.)%!"Address.Contact.ContactID6

D:"!#)"ContactReference"&2'&)2!-"$%"&'&.5/!)3,"-'."8'.53"32$55"$(!'"!#)"EntityKey"/(3
)4!2/8!"!#)"0/5.)6"L'(>!":'2@)!"!#/!"/("EntityKey"$%"8'9&'%)3"':"/"8'55)8!$'("':"+)-o
0/5.)"&/$2%6" 5!#'.@#"/"Contact")(!$!-"9/-"#/0)"'(5-"'()"+)-"&2'&)2!-"MContactIDN,"$(
&5)(!-"':"8/%)%"9.5!$&5)"&2'&)2!$)%"/2)"8'9*$()3"!'"9/+)"/("EntityKey,";.%!"/%"-'."8/(
.%)"9.5!$&5)":$)53%"$("/"3/!/*/%)"!/*5)"!'"82)/!)"/"&2$9/2-"+)-6

J4/9&5)"G[PGa"%#'1%"#'1"!'"2)!2$)0)"!#)"ContactID":2'9"/("Address")(!$!-6

QR (+*.25675N82T.'1&.K&!42':.2F$!' %'U;2D1$(2 !29""1.##2.!'&',

address.ContactReference.EntityKey.EntityKeyValues _
 .Where(Function(k) k.Key = "ContactID")

address.ContactReference.EntityKey.EntityKeyValues
 .Where(k=> k.Key == "ContactID")

 (")4!)(%$'("9)!#'3"!#/!"8/("2)!.2("/":'2)$@("+)-"0/5.)":'2"/(-"EntityReference"1'.53
*)" #/(3-" #)2)6"  " %$9&5)" /&&2'/8#" 2)=.$2)%" !#/!" !#)" 3)0)5'&)2" +('1%" /*'.!" !#)
EntityReference,"/(3"!#$%"&/2!$8.5/2"9)!#'3"1$55"&2)%.9&!.'.%5-"2)!.2("!#)"0/5.)"':
!#)":$2%!"+)-,"/%"%#'1("$("J4/9&5)"G[PGj6

QR (+*.25675W82T.')1!&!42':.2D$1.&4!2B.,2K *).2D1$(2 !2Q!'&',T.D.1.!%.2+1$+.1',

<Extension()> _
Private Function ForeignKey(ByVal entRef As EntityReference) As Int32
  Dim keyval As Int32
  If Int32.TryParse _
    (entRef.EntityKey.EntityKeyValues(0).Value.ToString, keyval) Then
      Return keyval
  Else
    Return Nothing
  End If
End Function

public static class extension
{
  public static int ForeignKey(this EntityReference entRef)
  {
    int keyval = 0;
    if (int.TryParse(entRef.EntityKey.EntityKeyValues[0]
                           .Value.ToString(),

VB

C#

VB

C#
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                     out keyval))
      return keyval;
    else
      return 0;
  }
}

`'1"-'."8/("8/55"!#)")4!)(%$'("9)!#'3"5$+)"%'T

address.ContactReference.ForeignKey()

K'"12$!)"/"9)!#'3"!#/!")4!)(3%"!#)")(!$!-"/(3"3')%"('!"2)=.$2)"!#/!"-'.":$2%!"32$55"$(!'
!#)"EntityReference"8/55%":'2"%'9)"!2$8+-".%)"':"MetadataWorkspace,"1#$8#"-'."1$55"5)/2(
/*'.!"$("F#/&!)2"Gj6

D("F#/&!)2"XZ,"-'."1$55"%))")4/9&5)%"':"8.%!'9$V$(@")(!$!$)%"1$!#":'2)$@(
+)-":$)53%6"<'2")4/9&5),"-'."1$55"/33"/"PrimaryActivityID"&2'&)2!-"!'
!#)"Customer")(!$!-"!'"%$9&5$:-"!#)";'*"':"!#)"hD"3)0)5'&)26

Summary
 %"-'."8/("!)55"*-"('1,"2)5/!$'(%#$&%"/2)"8)(!2/5"!'"!#)"JLB"/(3"!'"#'1"!#)"J(!$!-
<2/9)1'2+":.(8!$'(%6"K#)2)"/2)"/" 5'!"':"(./(8)%"/(3"%.*!5)!$)%"!'".(3)2%!/(3,"/(3
%'9)"'0)2/55"2.5)%"!#/!"/2)"82$!$8/5"!'"#/0)".(3)2"-'.2"*)5!6" (3"-)!"1)>0)"8'0)2)3"'(5-
!#)"!$&"':"!#)"$8)*)2@"$("!#$%"8#/&!)26"7'."1$55"8'(!$(.)"!'")(8'.(!)2"8'9&5)4$!$)%"$(
-'.2"8'3)"1#)2)"2)5/!$'(%#$&%"/2)"$(0'50)3,"*.!"#/0$(@"!#$%"3))&".(3)2%!/(3$(@"':"#'1
2)5/!$'(%#$&%"1'2+"/(3"#'1"!#)-"2)5/!)"!'"!#)"2)%!"':"!#)"J(!$!-"<2/9)1'2+"9)/(%"-'.
#/0)"/"5'!"':"&2'*5)9P%'50$(@"!''5%"/!"-'.2"3$%&'%/56"E)"1$55"8'(!$(.)"!'"8'0)2"2)5/P
!$'(%#$&%,"/(3"#'1"!'"%'50)"'!#)2"8#/55)(@)%"!#/!"'88.2"$("0/2$'.%"%8)(/2$'%,"!#2'.@#'.!
!#)"2)9/$(3)2"':"!#)"*''+6
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CHAPTER 16

Making It Real: Connections,
Transactions, Performance, and More

D("&2)0$'.%"8#/&!)2%,"-'."1'2+)3"1$!#"*$!%"/(3"&$)8)%"':"8'3)"/(3"*.$5!"%9/55")4/9&5)%,
*.!"-'."3$3"('!"*.$53"/"2)/5P1'253"/&&5$8/!$'(6" %"%.8#,"-'."9/-"*)"1'(3)2$(@"#'1
!#)"J(!$!-"<2/9)1'2+"/332)%%)%"!#)")0)2-3/-"8'(8)2(%"':"%':!1/2)"3)0)5'&)2%6"R'1
3'"-'."8'(!2'5"8'(()8!$'(%C"D%"!#)2)"/(-"8'(()8!$'("&''5$(@C" 2)"3/!/*/%)"8/55%"!2/(%P
/8!$'(/5C"E#/!"/*'.!"%)8.2$!-C"R'1>%"!#)"&)2:'29/(8)C"K#$%"8#/&!)2"1$55"/332)%%"!#)%)
/(3"9/(-"':"!#)"/33$!$'(/5"=.)%!$'(%"3)0)5'&)2%"/%+"/:!)2"5)/2($(@"!#)"*/%$8%"':"!#)
J(!$!-"<2/9)1'2+6

EntityConnection and Database Connections in the Entity
Framework
S()"':"!#)"*)():$!%"':".%$(@"!#)"J(!$!-"<2/9)1'2+"$%"!#/!"$!"2)9'0)%"!#)"())3"!'"12$!)
8'3)"!'"%)!".&"/"3/!/*/%)"8'(()8!$'(6"i$0)("!#/!"/"8'(()8!$'("%!2$(@"$%"/0/$5/*5)"!'"!#)
J(!$!-"<2/9)1'2+,"9'%!" !-&$8/55-" /%"&/2!"':" !#)"EntityConnectionString" 3):$()3" $(
/" 8%$!D&4" :$5)," !#)" J(!$!-" <2/9)1'2+"1$55" /.!'9/!$8/55-" %)!" .&," '&)(," /(3" 85'%)" !#)
3/!/*/%)"8'(()8!$'(":'2"-'.6"F'9&/2)3"!'"!-&$8/5" LS6`JK"8'3)"1#)2)"-'."())3"!'
$(%!/(!$/!)Q"3):$()Q"/(3" $("9/(-"8/%)%")4&5$8$!5-"'&)("/"8'(()8!$'(," $(%!/(!$/!)"/(3
3):$()"/"8'99/(3,")4)8.!)"!#)"8'99/(3,"/(3"!#)(")4&5$8$!5-"85'%)"!#)"8'(()8!$'(,
5)!!$(@"!#)"ObjectContext"#/(35)"/55"':"!#$%"$("!#)"*/8+@2'.(3"/%"&/2!"':"!#)"=.)2-"&$&)P
5$()"$%"8)2!/$(5-"8'(0)($)(!6" (3"!#$%"$%"!#)"*)():$!"-'."@)!"$("!#)"3):/.5!"=.)2-"%8)(/2$'%6
A.!"':!)(!$9)%,"-'.>55"1/(!"9'2)"8'(!2'5"'0)2"#'1"/(3"1#)("8'(()8!$'(%"/2)"*)$(@
9/3)6" K'" *)" /*5)" !'" 3'" !#/!," 5)!>%" !/+)" /" 5''+" /!" #'1" !#)" EntityConnection" /(3
DbConnection"2)5/!)"!'")/8#"'!#)26"E)>55"/5%'"%))"#'1"!'"&2'@2/99/!$8/55-":'28)"!#)9
!'"1'2+"!#)"1/-"-'."1/(!"$:,"$(":/8!,"!#)"3):/.5!"*)#/0$'2"3')%(>!"9))!"-'.2"())3%6
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