LINQ

OcHoOBbI LINQ



LINQ

* LINQ (Language-Integrated Query) npeactaBnsaeT NPOCTON U
yOOOHbIN A3bIK 3aNpPOCOB K MCTOMHUKY AaHHbLIX. B kKadecTBe
MCTOYHMKA OaHHbIX MOXET BbICTYNaTb OOLEKT, pearninayoLnm

MHTEepdenc IEnumerable (Hanpumep, cTaHOaPTHbIE KONMEKLNN,
MaccuBbl) Ho BHe 3aBUCUMOCTW OT TUNa UCTOYHKUKa LINQ

NO3BONSET MPUMEHUTL KO BCEM OAWNH U TOT XKe noaxod Ans
BbIOOPKU AAHHbIX.



PazHoBmaHoCTU LINQ

* LINQ to Objects: npumeHsaeTca ans padboTbl C MaccuBamMmu
Konnekyumnsamm

 LINQ to Entities: ncnonb3yetcsa npu obpatlleHun K basam gaHHbIX
yepes3 TexHonoruto Entity Framework

*LINQ to Sql: TexHonornsa goctyna K gaHHbIM B MS SQL Server
* LINQ to XML: npumeHsieTcs npu pabote ¢ bannamm XML
* LINQ to DataSet: npumeHsieTcs npu padboTte ¢ 06bekToM DataSet

* Parallel LINQ (PLINQ): ncnonb3yetca ans BblNofiHEHUA
napannensHou 3anpocoB



LINQ to Objects

* B yem xe yaoobctBo LINQ? NocMOTpUM Ha MPOCTENLLEM
npumepe. Boibepem n3 maccmBa CTPOKU, HAYMHALWNECH Ha
onpeaeneHHyo bykBy n OTCOPTUPYEM NOMNYYEHHbIW CMNCOK:

string[] teams = {"baeapua", "bopyccua", "Pean Magpua", "Mawdectep Cutu", "NCX", "bapcenona"};

var selectedTeams = new List<string>();
foreach(string s in teams)
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if (s.ToUpper().StartsWith("B"))
selectedTeams.Add(s);
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selectedTeams.Sort();

foreach (string s in selectedTeams)

Console.Writeline(s);



LINQ to Objects

* Tenepb NpoBeaeM Te Xe AeNCTBUA C MOMOLLLIO LINQ:

string[] teams = {"baeapus", "bopyccua", "Pean Magpua", "Mau4dectep Cutu", "NCX", "bapcenowa"};

var selectedTeams = from t in teams // onpegenaem kaxguih obvekT u3 teams kak t
where t.ToUpper().StartsWith("B") //PuneTpauma no kpuTepui
orderby t // ynopaaouiuBaem no BO2pacTaHUK

select t; // Bubupaem obvekT

foreach (string s in selectedTeams)

Console.Writeline(s);

 ITak, Kog ctan MeHbLUe 1 npoule. B npnHumne Bce BblpaXeHne
MO>KHO ObINo Obl 3anucaTb B OAHY CTPOKY:

var selectedTeams = from t in teams where t.ToUpper().StartsWith("B")
orderby t select t



[lpocTeununn 3anpoc LINQ

* [lpocTeniuee onpeneneHue 3anpoca LINQ BbIrnsaanT
criegyoLmm obpasom:

from nepemenHas in Habop obvexkToE

select nepemenHasn;

* ITak, 4TO Agenaet aToT 3anpoc LINQ? BbipakeHune from t in teams
NpoxoAuT NO BCEM 3NIEMEHTaM MaccuBa teams U onpegenser
KaXXObIN 9NIeMeHT Kak t. icnonb3ya nepeMeHHYo t Mbl MOXXEM
NpoBOAUTbL HAQ HEWN pa3Hble onepauunm



[lpumeHeHHble onepaTopbl B 3anpoce
LINQ

* C NOMOLLbIO onepaTopa where nNpoBoAUTCA UNBTPaLUSA
OOBbEKTOB, N €CN OOBLEKT COOTBETCTBYET KPUTEPUIO (B JAHHOM
criydyae Ha4vanbHasa bykBa gosmkHa ObiTh "B"), TO 3TOT 00OBLEKT
nepenaeTca aarnblue.

* Onepatop orderby ynopsgovnBaeT o Bo3pacTaHUIo, TO eCTb
COPTUPYET BblOpPaHHbIE OOBLEKTHI.

* Onepatop select nepenaetT BbIOpaHHbIE 3HAYEHUS B
PE3YNLTUPYIOLLLYIO BEIDOPKY.



MeToabl pacwimnpeHus LINQ

« Kpome ctaHOapTHOro cmHTakcuca from .. in .. select ons
co3aaHua 3anpoca LINQ Mbl MOXXeM NPUMEHATL creumanbHble
MeToAbl paclmpeHuns. Kak npaBsmno, 3T MeToabl peanusyrT Ty
e PYHKLUMOHANbLHOCTb, YTO 1 onepaTtopbl LINQ Tna where nnu
orderby.

string[] teams = { "baeapus", "bopyccus", "Pean Magpug", "Mandectep Cutn", "NCX", "bapcenowa" };
var selectedTeams = teams.Where(t=>t.ToUpper().StartsWith("6")).OrderBy(t => t);

foreach (string s in selectedTeams)

Console.Writeline(s);



PunbTpauusa BbIOOPKN

* [1ns1 BbIOOpa 95IEMEHTOB M3 HEKOTOPOro Habopa rno yCrnoButo
ncnone3yetca metog Where. Hanpumep, Bbibepem BCe YETHbIE
9JfIEMEHTHI, KOTopble bonbLue 10.

int[] numbers = { 1, 2, 3, 4, 10, 34, 55, 66, 77, 88 };

IEnumerable<int> evens = from 1 in numbers
where 1%2==0 && 1>10

select 1;
foreach (int i in evens)

Console.Writeline(i);



PunbTpauusa BbIOOPKN

 TOT )Xe 3anpoc C NOMOLLbIO MeToAa pacCLUNPEHUS:

int[] numbers = { 1, 2, 3, 4, 10, 34, 55, 66, 77, 88 };
IEnumerable<int> evens = numbers.Where(i => 1 % 2 == 0 && 1 > 10);



CopTupoBKa

* [1ns copTMpOoBKM Habopa AaHHbIX MO BO3pacTaHUIo
Mcnonb3yeTca onepaTtop orderby:

int[] numbers = { 3, 12, 4, 10, 34, 20, 55, -66, 77, 88, 4 };
var orderedNumbers = from i in numbers

orderby 1

select 1;
foreach (int i in orderedNumbers)

Console.Writeline(i);



CopTupoBKa

*[1lo ymonyaHuto onepartop orderby Npon3BOAUT COPTUPOBKY MO
Bo3pacTaHuto. OgHaKko ¢ NOMOLLbIO KITKOYEBBLIX CIOB ascending
(copTnpoBKa No Bo3pacTtaHuio) 1 descending (COpTUPOBKA MO
yObIBaHWNI0) MOXHO SIBHbIM 0Opa30M yKasaTb HanpasreHne
COPTUPOBKMU:

var sortedUsers = from u in users
orderby u.Name descending

select u;



CopTupoBKa

« BMmecTo onepatopa orderby MOXXHO MCMONb30BaTb METOAbI
pacwnpeHmnsa OrderBy nnu OrderByDescending:

int[] numbers = { 3, 12, 4, 10, 34, 20, 55, -66, 77, 88, 4 };

IEnumerable<int> sortedNumbers = numbers.OrderBy(i=>i);

List<User> users = new List<User>()

I
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new User { Name = "Tom"™, Age = 33 },
new User { Name = "Bob", Age = 30 },
new User { Name = "Tom", Age = 21 },
new User { Name = "Sam", Age = 43 }

¥

var sortedUsers = users.OrderBy(u=>u.Name);

var sortedUsers = users.OrderByDescending(u=>u.Name);



Pa3zHOCTbL MHOXeCTB

» C nomMoLLbio MeToaa Except MOXXHO NONYyYnTb Pa3HOCTb OBYX
MHOXECTB:
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// Pa3HOCTb MHOXecCTB

var result = soft.Except(hard);

foreach (string s in result)

Console.Writeline(s);



[lepecevyeHne MHOXeCTB

e [1Nn9 nony4eHns nepecevyeHns MHOXeECTB, TO eCTb OBLLMX Ans
0bounx HAbOpPOB ANIEMEHTOB, MNPUMEHSIETCS METO/, Intersect:
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{ "Microsoft"”, "Google Apple"};

string[] soft
string[] hard
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v Apple”, "IBM", "Samsung ;;

// nepece4YeHue MHOXECTE

var result = soft.Intersect(hard);

foreach (string s in result)

Console.Writeline(s);



O0beaAHEeHue MHOXecCTB

* [1ns 06beanHeHns OByX MHOXECTB Ucnonb3yetca metod Union.
Ero pesynsratom sBnsieTcs HoBbIM HAOOP, B KOTOPOM UMEIOTCS
3N1IeMEeHTbI, KaK U3 04HOro, Tak 1 U3 BTOPOro MHOXeCTBa.

[ToBTOpPSOLMECA 3NTEMEHTLI A00ABNSAOTCA B pe3yrnbraTt TOMNbKO
OOMH pa3s:

string[] soft = { "Microsoft", "Google", "Apple"};
string[] hard = { "Apple™, "IBM", "Samsung"};

// obveauHeHune MHOXECTE

var result = soft.Union(hard);

foreach (string s in result)

Console.Writeline(s);



YpaneHue oyonukartos

 [1na ynaneHna aybneun B Habope ncrnosnb3yetrca metog Distinct:

var result = soft.Concat(hard).Distinct();

* [locnegoBaTtenbHOE NpuMeHeHne MmeTogoB Concat U1 Distinct
byoeT nogobHo aencrteuto metoaa Union.



ArperaTtHble onepauunu

« K arperaTHbIM onepaumsiM OTHOCAT pa3nunyHble onepaumn Hag
BbIDOPKON, HANpuUMep, nosly4eHme Ynucna afnieMeHToB, NonyvyeHue
MWHUManNbHOro, MakCUMarbHOIo U cpeaHero 3Ha4YeHus B
BbIOOpPKE, a Takke CyMMMNPOBaAHUE 3HAYEHUNA.

* Count
*Sum

* Min

* Max

* Average



[Tony4yeHue pa3mepa BbIOOpKU. Metoa
Count

o [1Ns nony4YeHmns Yyncna arieMeHToB B BbIDOPKE UCMNOMb3yeTCs
MmeToa Count():

int[] numbers = { 1, 2, 3, 4, 10, 34, 55, 66, 77, 88 };
int size = (from 1 in numbers where 1 % 2 == 0 && i > 10 select i).Count();

Console.Writeline(size):



[lony4yeHne cyMmbl

e [1ns nony4YyeHnst CyMMbl 3HA4YEHUN NPUMEHSIETCA METOA Sum:

int[] numbers = { 1, 2, 3, 4, 10, 34, 55, 66, 77, 88 };

List<User> users = new List<User>()
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new User { Name = "Tom", Age = 23 },
new User { Name = "Sam", Age = 43 },
new User { Name = "Bill", Age = 35 }

int suml = numbers.Sum();

decimal sum2 = users.Sum(n => n.Age);



MakcumanbHoe, MUHUMAribHOE U cpeaHee
3Ha4YeHus

« [1na HaxoXxaeHUs MMHUManbHOIo 3Ha4YeHns NpUMeHAETCS
mMeTog Min(), Anga nony4vyeHUsa MakcumMmanbHoOro - Metog Max(), a
Onga HaxoXxaeHua cpegHero sHa4yeHus - metof Average(). /x
OencTBme Noxoxe Ha Mmetoabl Sum 1 Count:

int[] numbers = { 1, 2, 3, 4, 10, 34, 55, 66, 77, 88 };
int minl = numbers.Min();
int maxl = numbers.Max();

double avrl = numbers.Average();



[ pynnupoBKa

 [1N4a rpynnnMpoBKU OAHHbLIX MO onpeaerieHHbIM napamMeTpam
npumeHaeTcsa onepartop group by unm metoa GroupBy():

var phoneGroups = from phone in phones

group phone by phone.Company;

var phoneGroups = phones.GroupBy(p => p.Company);



MeToAabl Skip n Take

* MeToga Skip() nponyckaeT onpegeneHHoe Konn4ecTso
9NEMEHTOB.

* MeTO Take _‘_ Bﬂ T orelpeeu,eneHHoe YACJ10 3J1IEMEHTOB.
*Vi3BJ1ie4eM rnep | AJIEMEHTAa.

int[] numbers = { -3, -2, -1, 0, 1, 2, 3 };

var result = numbers.Take(3);

foreach (int 1 in result)

Console.Writeline(i);

* BbibepeM Bce aneMeHTbl, KpoMe NepBbIX TPEX:

var result = numbers.Skip(3);



MeTtoab! TakeWhile u SkipWhile

* MeTopq TakeWhile BLIOMpaeT LeNoYKy 3NeMeHTOB, Ha4YMHagA C
NepBOro aNeMeHTAa, Noka OHW YOOBETBOPSAIOT onpeaeneHHoOMY
VCIOBUIO: 1

string[] teams = { "baeapus", "Bopyccus", "Pean Magpua", "Manuyectep Cutn", "NCX", "bapcenowa" };
foreach (var t in teams.TakeWhile(x=>x.StartsWith("6")))

Console.Writeline(t);

* B nogobHom pycne gencteyet metof SkipWhile. OH nponyckaeT Leno4ky
9JIEMEHTOB, Ha4YMHas C NepBOro arnemMeHTa, Noka oHW ya0BEeTBOPAIOT
onpenerieHHoMy yCrnoBuio:

string[] teams = { "baeapus", "Bopyccus", "Pean Magpua", "Manuectep Cutun", "NCX", "bapcenowa" };
foreach (var t in teams.SkipWhile(x=>x.StartsWith("6")))

Console.Writeline(t);



MeTtoab! All, Any n Contains

* MeToa All npoBepsieT, COOTBETCTBYIOT NI BCE 3NIEMEHTHI
ycnoBsuo. Hanpumep, y3Haem, y Bcex N nonb3oBaTeneu
BO3pacT npesbiwaeT 20:

List<User> users = new List<User>()
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"Tom", Age = 23 },

new User { Name
{ "Bill", Age = 35 }

new User Name

e
J>

bool resultl = users.All(u => u.Age > 20); // true
if (resultl)
Console.WritelLine("Y ecex nonszoBaTeneit sospacTt bBonbwe 20");

else

Console.WritelLine("EcTe nons3oeaTenu C Bo3pacToMm MeHbuwe 20");



MeTtoab! All, Any n Contains

* MeTog Any AencTBYeET Noao0OHLIM 06pa3oM, TONLKO NO3BOSIAET
y3HaTb, COOTBETCTBYET 1IN XOTHA Obl OANH 3N1EMEHT KONeKun
onpeneneHHoOMY yCrioBuLO:

bool resultl = users.Any(u => u.Age < 20); //false
if (resultl)

Console.Writeline("EcTe nonezoBatenu c so3pacToM MeHbuwe 20");
else

Console.Writeline("Y Bcex nonw3oeaTenei so3pact Honbwe 20");



MeTtoab! All, Any n Contains

* MeToq Contains NpoBepAET COAEPXKUT N NocregoBaTeNbHOCTb
yKa3aHHbIN 3NIEMEHT:

string[] fruits = { "apple", "banana", "mango", "orange", "passionfruit", "grape" };

string fruit = "mango";

bool result = fruits.Contains(fruit); //true
if (result)

“onsole.WritelLine("Manro ecTtus");
else

Console.WritelLine("Mauro Het");



