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I. Giéi thiéu vé LINQ.

LINQ la viét tit cua tir Language — Integrated Query tam dich la ngdn ngit tich
hop truy van 1a mot sy ddi méi trong Visual Studio 2008 va .NET Framework 3.5 1a cau
ndi khoang céch gita thé gidi cua cac ddi twong vai thé gisi cua dir liéu.

Theo truyén théng c4c cau truy van trén dit liéu dugc thé hién mot cach dé dang
giong nhu cac chudi ki tu don gian ma khéng can dén kiéu kiém tra tai thoi diém bién
dich hoic su hd tro cua trinh hd tro truc quan. Hon nita ban can phai tim hiéu mot ngdn
ngit truy van khac nhau cho mdi loai dit liéu liéu ngudn khac nhau nhu: Co so dir liéu
SQL, tai lieu XML, céac dich vu Web. LINQ 1am cho mét truy van mot 16p dau tién xay
dung trong ngdn ngit C# va Visual Basic. Ban viét mot cau truy van dua trén tap hop cac
dbi tugng bang cach st dung ngdn ngir, cac tir khda cac toan tir quen thudc. Vi du minh
hoa sau ddy cho thdy mot phan cau truy van duoc hoan thanh dwa trén co so dit liéu SQL
Server trong C# véi day du loai kiém tra va sy hd tro cua trinh hd tro truc quan.

Narthwnd nw = new D9im nw A5 New

Northwnd (@" northwnd . mdf™); Northwnd{™c:" vorthwnd, mdf")
var companyNameQuery = Dim campanyMNameQuery = _
from cust 9n nw.Customers From cust In nw.Customers _
where cust.|— Where cust.|
= 2
[ Address . /
. ™,
B3 City N/
ke CompanyMame B |5tring Customer.CompanyMame

[ ContactMame
i1 ContactTitle
ij Country
BI" CustomerlD
§ Equals
B3 Fax
‘ GetHashCode
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Trong Visual Studio 2008 ban c6 thé viét cac cau truy vin LINQ trong Visual
Basic hodc C# véi co so dir liéu SQL Server, cac tai liéu XML, ADO.NET Datasets va
bat ky tap ddi twong dwoc hd tro IEnumerable hodc c6 dic diém chung giéng giao dién
IEnumerable<T>. LINQ hd trg cho céc thuc thé ADO.NET Framework va LINQ dang
duoc cac nha cung cip hién nay viét boi bén thir ba cho nhiéu dich vu Web va céc trién
khai dit liéu khac. Ban c6 thé sir dung cac truy van LINQ trong cac dy 4n méi hoic trong
cac du &n hién c6. Mot yéu cau duy nhat Ia cac du an d6 duoc xay dung trén .NET
Framework 3.5.

II. Gi6i thiéu vé cac truy van LINQ.

M6t cau truy van 1a mot biéu thic goi ra dir liéu tir dir liéu nguén. Cau truy van
thuong néi rd trong ngdn ngit truy van dir duge thiét ké cho muc dich riéng. Cac ngon
ngit khac nhau da dugc phét trién theo thoi gian cho céc loai dit liéu ngon, vi du nhu SQL
danh cho co s¢ dir liéu quan hé va XQuery danh cho XML. Vi vy cac nha phét trién da
tim hiéu mot ngdn ngi truy van méi cho cac loai dir liéu ngudn hoic cac dinh dang ma
ho phai hd trg. LINQ don gian tinh trang nay bang cach cung cap mot mé hinh nhat quan
dé 1am viéc véi céc loai dit liéu nguon khac nhau va cac dinh dang. Trong mét truy van
LINQ ban phai ludn ludn lam viéc véi cac dbi twong. Ban st dung gidng nhu truy van
mau co ban ma hda va chuyén doi dir liéu trong cac tai lieu XML, co sé dit liéu SQL,
ADO.NET DataSet va cho bat ki mot dinh dang ndo ma mét nha cung cap LINQ c6 san.
I1.1 Ba phin ciia mdt biéu thirc LINQ.

Tt ca céc biéu thire LINQ 1am viéc theo ba thao tac.
1. C6 duoc cac dir lieu nguon.
2. Tao CAc truy van.
3. Thuc hién cac truy van.
Vi du trong ma ngudn sau day cho thay ba phan cia mét truy van hoat dong nhu thé

nao. Vi du st dung mot mang sé nguyén nhu 1a mot su thay thé cho ngudn dit lidu; tuy
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nhién, trong cuing mot khai niém ap dung cho cac ngudn dit liéu khac ciing c6. Vi du nay
s& dugc gi6i thiéu dén trong sudt phan con lai cua chu dé nay.

class IntroToLINQ
{
static void Main ()
{
// The Three Parts of a LINQ Query:
// 1. Data source.
int[] numbers = new int([7] { O, 1, 2, 3, 4, 5, 6 };

// 2. Query creation.
// numQuery is an IEnumerable<int>
var numQuery =

from num in numbers

where (num % 2) ==
select num;

// 3. Query execution.

foreach (int num in numQuery)

{

Console.Write ("{0,1} ", num);

}

Minh hoa sau day cho thy cac hoat dong truy van tim kiém duoc hoan tat. Trong
LINQ viéc thuc hién céc truy van riéng biét tir ban than cau truy van. Noi cach khac ban

khong lay ra bat ky dir liéu nao bang cach tao ra mot bién truy van.

Sinh vién thyc hién Nguyén Vin Thuy & Hoang Manh Gigi
Trang 8



Do an ki suw 1 Tim hiéu cong nghé LINQ va ing dung

Data Source

| Item 1 |

| Item 2 |

| Ttem 3 |

| Item n |

Query
from...
where...

select...

Query
Execution

Get data

«---

foreach {(var item 1in

I: Do something with item
Get next item

I1.2 Cac dir liéu nguon.

Return each item

Trong vi du trude vi dir liéu 1a mot mang, nd hoan toan hd tro dic diém chung
giao dién IEnumerable <T>. Diéu nay c6 nghia thuc té nd cd thé duoc truy van voi
LINQ. Mét truy van duoc thuc hién trong mot cau lénh foreach va foreach yéu cau
IEnumerable hay IEnumerable(T). Loai c6 hd tro IEnumerable(T) hoic mot giao dién
nhu IQueryable(T) duoc goi la cac loai queryable. Mot loai queryable khéng yéu cau
phai stra d6i hay xur 1y dac biét dé phuc vu mot LINQ ngudn dir liéu. Néu cac ngudn di
liu khong phai 1a da c6 trong bd nhé nhu 1a mot loai queryable, mot nha cung cap LINQ
phai dai dién cho n6 nhu vay. Vi du, LINQ to XML mét tai liéu XML vao mét queryable
XElement:

/I Query execution.
foreach (int num in numQuery)

Console.Write("{0,1} ", num);
} ,
Vai LINQ to SQL trudce tién ban tao mot doi tuong quan hé dugc anh xa vao lac

thiét ké cai nay duoc 1am thi cdng hoic bang cach sir dung trinh thiét ké doi twong quan
hé(O/R Designer). Ban viét cac cau truy van cua ban dwa trén d6i twong va thi hanh
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LINQ to SQL dé str ly céc giao tiép véi co so dit liéu. Trong vi du sau, Customer dai dién
cho mot bang trong co s& dir lieu, va Table<Customer> hd tro cac dic tinh chung

IQueryable<T> ma duogc bat dau tir IEnumerable<T>.

// Create a data source from a SQL Server database.
// using System.Data.Ling;
DataContext db = new DataContext (@"c:\northwind\northwnd.mdf") ;

IL.3 Truy van.

Truy Van trong vi du trudc tra vé tat ca cac so tir mang so nguyén. Cac biéu thirc
truy van chaa ba ménh dé: from, where, select.(Néu ban dang quen véi SQL sip dit cua
cac ménh dé 1a sai vi tri trong SQL). Ménh dé from dung dé xac dinh ngudn dir liéu,
ménh dé& where dung dé loc dir liéu, ménh dé select dung dé chon ra nhitng phan tir duoc
tra vé. cac ménh dé nay va cdc ménh dé truy van khac s& duoc thao luan chi tiét trong
phan LINQ Query Expresstions(Huéng dan 1ap trinh C#). Ldc nay mot diém quan trong
la trong LINQ, céc bién truy van tyu n6 khong hanh dong va tra vé khdng co dit lieu. N6
chi chira dung thong tin d6 1a yéu cau tir két qua tra vé khi cau truy van duoc thyc hién
tai mot sé diém sau.

I1.3 Thyec thi truy van.
Hoan thuec thi.

Ciing gidng nhu trang thai trudc day, bién truy van tu n6 chi chira céc lénh truy
van. Hién nay su thuc thi cua cé4c truy van 1a hodn lai dén tan khi ban nhéc lai d6i véi
bién truy van trong cau Iénh foreach. Cai nay 1am co sé dé quy cho hodn thuc thi va 1a céi
dién hinh trong vi du sau:

/I Query execution.
foreach (int num in numQuery)

Console. Write("{0,1} ", num);
}

Cau lénh foreach 13 noi cac két qua truy van duoc tra vé vi du cac truy van trudc

d6 bién num duoc 1ap va ndm dit mdi gia tri trong trinh ty tra v&. Bai cac bién truy van ty
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n6 khong bao gior chtra két qua truy van, ban cd thé thuc hién né thudong xuyén nhu ban
mubn. Vi du ban dang c6 mét co s dir liéu ma dang duoc cap nhap lién tuc béi mot tng
dung riéng biét. Trong (ng dung cua ban, ban c6 thé tao mot truy van dé lay ra dit liéu
méi nhat va ban c6 thé thi hanh né mot cach lién tuc tai mot khoang thoi gian dé 1ay két
qua mai lan.

I1.4 Thuc thi bit budc tirc thoi.

Truy van ma sy két hop thuc hién cac chiic ning trén mot loat cac phan tr nguon
dau tién phai lap di lap lai trén nhitng nhan tir. Vi du nhu cac truy van Count, Max,
Average, va First. Nhitng thuc thi ma khéng c6 mot cau 1énh foreach nao ré rang boi vi
C4C truy van tu né phai sir dung foreach dé tra vé 1a mot két qua. Ciing luu y rang céc loai
truy van tra lai mot gia tri, khong phai la mot tap IEnumerable. C4c truy van sau ddy sé
tra v& mot sb lugng cac sb trong mang nguon:

var evenNumQuery =
from num in numbers
where (num % 2) ==0
select num;
int evenNumCount = evenNumQuery.Count();

List<int> numQuery2 =
(from num in numbers
where (num % 2) == 0
select num).ToList();

// or like this:

/I numQuery3 is still an int[]

var numQuery3 =
(from num in numbers
where (num % 2) == 0
select num).ToArray();

I1I. Tong quan vé thiét ké O / R.

Thiét ké d6i twong quan hé (O / R Designer) cung cap mot hinh anh thiét ké truc
quan cho viéc tao LINQ to SQL dé to chirc cac thuc thé va sy két hop (cac mdi quan he)
dira trén cac dbi twong trong mot co so dit liéu. N6i cach khac, cac O / R duoc thiét ké st
dung dé tao ra mot mo hinh ddi twong trong mot ang dung dé anh xa cac dbi tuong trong
mot co sd dit liéu. N6 ciing tao ra mot manh kiéu rd rang DataContext dugc sir dung dé
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guri va nhan dit liéu gitra cac 16p thuc thé va co s dit liéu. O / R Designer ciing cung cap
tinh nang cho viéc &nh xa céc tha tuc luu trit va cac ham dé thyc hién cac phuong thirc
trong DataContext tra vé cac dit liéu va populating té chirc cac 16p thuc thé. Cudi cung, O
/ R Designer cung cip kha ning thiét ké thira ké cac méi quan hé giira cac 16p thuc thé.

O / R Designer tao ra nhitng file ¢6 phan mé rong 1a .dbml cung cap cho viéc &nh
Xa gitta cac 16p LINQ to SQL va cac dbi twong dir liéu. O / R Designer ciing tao ra nhitng
kiéu DataContext va to chuc cac 16p thuc thé.

O / R Designer c6 hai khu vuc riéng biét trén bé mat thiét ké: cac thuc thé trong
ctia s6 bén trai, va cac phuong thic trong cira s6 bén phai. Ctra s6 cac thyc thé chinh 1a
bé mat thiét ké 16p thuc thé, cac su két hop, va céac bac ké thira. Cac phuong thirc trong
ctia so bén phaila bé mat thiét ké co hién thi DataContext cac phuong thirc anh xa dé luu
trir cac thu tuc va ham.

III.1 Mé cac O / R Designer.

Ban c6 thé mg cac O / R bang cach thém mét class méi vao du an

O / R Designer 1a mot cach dé dang dé anh xa cac ddi tuong bai vi né chi hd tro
anh xa 1:1c4c mdi quan hé. N6i cach khac, mot 16p thuc thé cd thé chi c6 mot anh xa
1:1trong méi quan hé véi mot co so dit liéu hoic view. Anh xa phic tap, chang han nhu
anh xa mét 16p thuc thé tham gia vao mét bang, hién chwa hd tro. Ngoai ra, cac nha thiét
ké 12 mot sinh ma tu dong mot chidu. Diéu nay c6 nghia 1a chi thay d6i ma ban thyuc hién
dé cac nha thiét ké bé mat duoc phan anh trong cac tap tin code. Huéng dan dé thay doi
cac tap tin code khong duoc phan anh trong O / R Designer. Bét ky thay ddi nao ma ban
lam thu cong trong cac tap tin ma duoc ghi dé khi thiét ké dugc luu va code 1a tu phuc
hoi.

I11.2 C4u hinh va tao ra DataContext

Sau khi ban thém mot I6p LINQ cho SQL cho mot muc du an va mo O / R

Designer thiét ké, cac thiét ké bé mit tréng rong dai dién mot DataContext sin sang dé

duoc cau hinh. cac DataContext duoc cau hinh két ndi véi cac thong tin dugc cung cap
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boi cac phan tir dau tién duoc kéo vao cho viéc thiét ké .. Vi vay, cac DataContext duoc
cau hinh bang cach sur dung két ndi théng tin tir cac phan tr dau tién dugc kéo vao thiét
ké bé mat thiét ké.

I11.3 Tao to chirc cac 16p ma co sé dir liéu ban dd dé ban va xem.

Ban c6 thé tao cac 16p thuc thé duoc &nh xa tir cac bang va cac view béang céch
kéo tha cac co so dir liéu va cac view Server Explorer / Explorer Database 1én cac O / R
Designer. Nhu chi dinh trong phan truéc ciia DataContext dwoc cau hinh két ndi véi cac
thong tin dugc cung cap boi cac phan tir dau tién dugc kéo tha vao bé mat thiét ké. Néu
mot muc sau ma st dung mot két ndi khac sé duoc thém vao O / R Designer, ban c6 thé
thay doi két ndi cho cac DataContext.

II1.4 DataContext tao ra phwong phap goi thu tuc luu trir va cac ham.

Ban c6 thé tao DataContext chua cac phuong thirc ma goi (dwoc anh xa téi) céc
thi tuc va cac ham luu trit bang cach kéo chiing tir Server Explorer / Explorer Database
I&n c&c O / R Designer. C4c thu tuc luu trit va cac ham dugc dua vao cac O / R Designer
nhu phuong thirc cua DataContext.

I11.5 Cau hinh mét DataContext dé sir dung cac thii tuc lwu trir dir liéu luu dir liéu
giira cac 16p thuc thé va co sé dir liéu.

Nhu di néu trén, ban c6 thé tao DataContext chira cac phuong thirc goi Cac thu tuc
luu trir va cac ham. Ngoai ra, ban ciing c6 thé chi dinh céc thu tuc luu trit duoc st dung
mic dinh cho LINQ to SQL dé thyc hién hanh dong insert, update, va delete.

I11.6 Thira ké va cac O / R Designer

Gidng nhu cac d6i twong khac, cac 16p LINQ to SQL c6 thé sir dung duoc ké thira
va thu duoc tir cac 16p. Trong mét co so dir liéu, cac mdi quan hé thira ké duoc tao ra
trong mot s6 cach. O / R Designer hd tro cac khéai niém vé don-bang ké thira nhu nd
thudng trién khai thuc hién trong cac hé théng.

IV. Cac truy vin LINQ to SQL.
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IV.1 Tach roi DataContext di tao ra va cac 16p thuc thé vao cic namespaces
khac nhau

O / R Designer cung cip cho cac thugc tinh Context Namespace va Entity
Namespace trén DataContext. Nhitng thudc tinh xac dinh tén DataContext va cac 16p
thuc thé da duoc tao ra. Theo mic dinh, cac thudc tinh 1a tréng rong va cac DataContext
va cac 1op thuc thé duoc tao ra vao tng dung ciua namesapce. Dé tao ra cac ma vao mot
namespace khac cac wng dung cua namespace, nhap mot gia tri vao trong thuoc tinh
Context Namespace va / hoac Entity Namespace.

IV.2 Lam thé nao dé: Chi dinh lvu trit Thuc hién thi tuc Update, Insert, va delete

Tha tuc luu trir ¢6 thé duoc dua vao cac O / R Designer va thuc hién nhu cac
phuong thitc dién hinh trong DataContext. Chung ciing c6 thé duoc st dung dé phu quyét
cac phuong thirc mic dinh trong LINQ to SQLAé thuc hién hanh vi thém, cap nhat, va
x6a khi cac thay dbi déu duoc luu tir cac thuc thé dé to chirc mot co so dix liéu (vi dy, khi
goi cac phuong thuc SubmitChanges).

Néu thu tuc luu trit cua ban tra vé gia tri ma can phai dwoc gui lai cho client (vi
du, gia tri tinh toan trong thu tuc luu trit), tao ra tham sé cua ban dugc luu trir trong cac
tha tuc. Néu ban khdng thé sir dung tham s, viét mot phan phuong thirc mot phan cua
viéc trién khai thuc hién thay vi dua vao cac phu quyét duoc tao ra boi cac O / R
Designer. Cac thanh vién duoc anh xa dé tao ra cac gié tri cho co so dir liéu can phai
duoc thiét 1ap thich hop cho cac gié tri sau khi hoan tat thanh cong cua qua trinh INSERT
hoic UPDATE.

V. LINQ va cac Kkiéu cé chung dic di¢ém

CAc cau truy van LINQ dugc dua trén cac loai ¢ chung dic diém, da duoc gioi thiéu
trong phién ban 2.0 cua. NET Framework. Ban khdng can phai c6 kién thirc di vao tim
hiéu sau cac dic diém chung trudc khi ban cé thé bat dau viét truy van. Tuy nhién, ban c6

thé mudn hiéu rd hai khai niém co ban:
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1. Khi ban tao mét vi du ciia mét tap hop c6 chung dic diém nhu List(T), ban thay thé
"T" voi cac loai ddi tuong trong danh sach d6 sé& chira. Vi dy, mot danh sach céc
xau ki ty duoc thé hién nhu List<string> , vd mot danh sach Customer cac dbi
tugng khach hang dwgc thé hién nhu List<Customer=>. Mot danh sach chung c6
kiéu sinh dong va cung cap nhiéu lgi ich hon mét tap hop no cat giir cac phan tu
cua ching nhu d6i twong. Néu ban cb ging dé thém mot Customer vao trong mo
List<string> , ban s& nhan dugc mot 16i tai thoi gian bién soan. N6 1a mot cach dé
dang dé str dung chung cac tap hop vi ban khéng c6 thé thuc hién cac hoat dong da
duoc phan loai.
2. IEnumerable (T) la giao dién cho phép tap hop cac l16p dé liét ké bang cach sir
dung cau lénh foreach. Tap hop chung céac 16p hd tro IEnumerable (T) ciing giéng
nhu tap hop cac 16p khdng chung chang han nhu IEnumerable hd trg ArrayList.
V.1 IEnumerable cac bién trong cac ciu truy van LINQ

Cac bién trong cau truy van LINQ c6 kiéu nhu IEnumerable (T) hoic co kiéu bat
ngudn tir mot nguon nhu 1Queryable (T). Khi ban xem mot cau truy van co bién la kiéu
IEnumerable<Customer>, né don gian 1a cac thic truy van, khi né duoc thuc hién, s&

tao ra mot trinh ty khéng cé gi hoic nhiéu d6i tugng Customer.

IEnumerable<Customer> customerQuery =from cust in customers
where cust.City == "London" select cust;
foreach (Customer customer in customerQuery)

{

Console.WritelLine (customer.LastName + ", " + customer.FirstName) ;

}
V.2 Cho phép chwong trinh bién dich xi ly cac loai khai bao chung

Néu ban thich, ban c6 thé tranh ct phap chung chung bang céch sir dung tir khoa
var. Cac tir khoa var dé huéng dan trinh bién dich nhan ra loai bién mét truy van tim
kiém tai cac ngudn dit liéu dugc xac dinh trong ménh dé from. Vi du sau cho cing mot

két qua nhu doan ma dugc xay dung phia trén.

var customerQuery2 =
from cust in customers
where cust.City == "London"
select cust;
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foreach (var customer in customerQuery?2)

{

Console.WriteLine (customer.LastName + ", " + customer.FirstName);

)
Céc tur khoa var rat hiru ich khi cac loai cua bién la r6 rang hoac khi n6 khéng

phai 1a diéu quan trong dé xac dinh rd rang cac loai chung nhu 13 cai d6 duoc tao ra bang
cach nhom céc truy van. Noi chung, ching toi dé& nghi rang néu ban st dung var, nhan
thay rang nd co thé 1am cho ma caa ban khé khin hon cho nhitng ngudi khac doc.
V.3 Hoat déng truy vin co ban.

Chu @& nay cho maot gidi thiéu tom tit vé truy van LINQ va mot sé biéu hién cua
cac loai hinh hoat dong dién hinh ma ban thuc hién trong mot truy van.
Cha y: Néu ban da 1a quen thudc véi mét truy van ngdn ngit nhu SQL hay XQuery, ban
c6 thé bo qua hau hét cac cha dé nay. Poc vé "ménh dé from" trong phan ké tiép dé tim
hiéu vé trat tu cia cac ménh dé trong biéu thirc truy van LINQ.
V.3.1 Obtaining a Data Source
LAy vat 1a mot nguon dir liéu

Trong mét truy van LINQ, bude dau tién 1a xac dinh ngudn dit liéu. Trong C #
cling nhu trong hau hét cac ngdn ngit 1ap trinh mot bién phai dugc khai bao trudc khi né
c6 thé duoc sir dung. Trong mot truy van LINQ, ménh dé from dung dau tién dé gioi
thiéu cac ngudn dir liéu (customer) va nhiéu bién (cust).
//queryAllCustomers is an IEnumerable<Customer>

var queryAllCustomers = from cust in customers
select cust;

Pham vi bién gidng nhu cac bién lap trong mot vong lap foreach, ngoai trir khdng c6 thyuc
su mot vong 1ap xay ra trong mét biéu thac truy van. Khi truy van duoc thi hanh, trong
pham vi bién s& phuc vu nhu 1a mot tham chiéu lan luot dén cac cac phan tir trong moi
customers. Boi vi trinh bién dich c6 thé nhan ra cac kiéu khac nhau cua cuts, ban khong
thé xac dinh no rd rang. B sung pham vi céc bién co thé duoc gigi thiéu bai mot ménh
dé let,
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V.3.2 Filtering( Loc)

C6 1& cac hanh dong truy van phd bién nhét 1a mot bo loc dé ap dung trong cac
mau cia mot biéu thirc logic Boolean. Cac bd loc gilip cac truy van tra vé duy nhét cac
phan tir cho cé4c biéu thire 1a dung. Két qua 1a két qua duoc st dung ménh dé where. Cac
bo loc ¢6 hiéu luc xac dinh cac yéu té dé dé loai trir tir cac ngudn lién tuc. Trong vi du

sau, chi nhitng khach hang c6 dia chi & London s& duoc tra vé.

var queryLondonCustomers = from cust in customers
where cust.City == "London"
select cust;

Ban c6 thé str dung quen ngdn ngit C# véi cac biéu thirc logic AND va OR dé van
hanh &p dung nhu nhiéu bo loc trong ménh dé where. Vi du, chi tra vé cac khach hang c6
dia chi tai"London" va c6 tén 12 "Devon" ban s& viét doan ma sau day:
where cust.City=="London" && cust.Name == "Devon"

Pé tra vé khach hang c6 dia chi & London hay Paris, ban sé& viét ma sau:
where cust.City == "London" || cust.City == "Paris"

V.3.3 Ordering (Thi tw)

Thuong no 1 thuan tién dé phan loai dir liéu tra v&. Ménh dé orderby s& gay ra
cac phan tir trong chudi tra vé dé dugc sap xép theo mic dinh so sanh cho céc loai dang
duoc sap xép. Vi dy, sau day truy van c6 thé duoc mo rong dé phan loai céc két qua dua
trén thudc tinh Name. Boi vi thudc tinh Name 1a mot chudi, mic dinh nd s& so sanh va

thuc hién sap xép theo thu ty chir cai tir A dén Z.

var queryLondonCustomers3 =
from cust in customers
where cust.City == "London"
orderby cust.Name ascending

select cust;
Dé cac két qua trong thu ty ddo nguoc trat tu, tr A to Z, st dung ménh dé
orderby ...descending.
V.3.4 Grouping
Ménh d& group cho phép ban nhdm cac két qua cua ban dua trén mot khda ma ban
chi dinh. Vi du, ban c6 thé xac dinh riang céc két qua can dugc nhdm lai theo thudc tinh
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City dé tat ca cac khach hang tir London, Paris hay c4 nhan dang c6 trong nhom. Trong
truong hop nay, cust.City chinh la khoa.

Cha y: Cac kiéu rd rang dang co trong cac vi du dé minh hoa cac khai niém. Ban ciing c6
thé st dung chinh cho custQuery, group,cad customer dé cho trinh bién dich xac dinh
chinh xac loai.

// queryCustomersByCity is an IEnumerable<IGrouping<string, Customer>>
var queryCustomersByCity =
from cust in customers
group cust by cust.City;

// customerGroup is an IGrouping<string, Customer>
foreach (var customerGroup in queryCustomersByCity)
{

Console.WritelLine (customerGroup.Key) ;

foreach (Customer customer in customerGroup)

{

Console.WriteLine (" {0}", customer.Name) ;

)

Khi ban két thlic mét truy van véi ménh dé group, cac két qua cua ban sé s& duoc
tra vé mot danh sach tir cac danh sach. Mdi phan tir trong danh sach 1a mot ddi tuong co
mot Key thanh vién va danh sach cac phan tir d6 1a nhém chaa khda nay. Khi ban lap qua
mét truy van ma két qua 1a mot nhém c6 trinh tu, ban can phai sir dung mot vong lap
foreach. Néu ban can phai tham khao cac két qua thi hanh cua mot nhém, ban cé thé st
dung tir khoa into dé tao ra mot dinh danh c6 thé dugc thém vao cau truy van. Dudi day

la nhiing truy van tra lai chi nhitng nhdm c6 chira nhiéu hon hai khach hang:

var custQuery =
from cust in customers
group cust by cust.City into custGroup
where custGroup.Count () > 2
orderby custGroup.Key
select custGroup;

V.3.5 Joining

Thao tac Join tao ra sy két hop giita nhiéu su kién khong duoc rd rang mé trong
ngudn di lidu. Vi dy, ban c6 thé thuc hién mot thao tac dé tim tit ca cac khéach hang ¢
London nhitng nguoi dit hang cac san pham tir nha cung cip, ho dang & Paris. Trong
LINQ ménh d& Join ludn ludn tham gia cac hoat dong dua trén tap doi tuong thay vi céc
bang co so dit liéu. Trong LINQ ban khong sir dung ménh dé Join thuong xuyén nhu
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ban lam trong SQL bai vi cac khda ngoai LINQ miéu ta trong mo hinh nhu 1a thudc tinh
nam giit mot tap cac muc. Vi du, mot déi twong Customer ¢ chira mot tap Order cua
cac dbi twong. DPung hon 1a biéu dién mot thao tac, ban truy cip cac tht tu bang cach st
dung ddu cham:

from order in Customer.Orders...

V.3.6 Selecting (Projections)

Ménh dé Select dua ra cac két qua tra vé cua mot cau truy van va xac dinh "hinh
dang" hozc kiéu caa mdi két qua tra vé. Vi dy, ban cd thé chi dinh cho du két qua caa ban
s& bao gom tat ca cac dbi twgng Customer, chi can mot thanh vién, mét nhém cuaa cac
thanh vién, hodc mot sé két qua loai hoan toan khac nhau dua trén tinh todn hay mot doi
tuong maoi tao ra. Khi ménh dé Select dua ra mot cai gi d6 khac 1a mot ban sao cua céc
phan tir ngudn, thao tac duoc goi 1a ban du thao. Viéc st dung céc ban du thao dé chuyén
doi dit lieu 1a mot kha nang cua biéu thirc truy van LINQ.

V.4 Chuyén déi dir liéu véi LINQ
Ngoén ngt-Integrated Query (LINQ) khdng phai la chi co truy lai dit liéu. N6 ciling
la mot cong cu manh mé cho viéc chuyén dir liéu. Biang cach st dung mét truy van
LINQ, ban c6 thé st dung mot chudi ngudn dir liéu vao va sira doi nd trong nhiéu cach dé
tao ra mot chudi ra méi. Ban cd thé sira doi trinh ty ban than nd ma khong sira ddi cac
phan tir bang cach phan loai va gom nhom. Nhung c6 18 trong hau hét cac tinh ning manh
mé& ctia cac cau truy van LINQ la kha ning tao loai méi. Pay 1a hoan hao trong ménh dé
select. Vi du, ban c6 thé thuc hién cac nhiém vu sau:
«  Hop nhat nhiéu diy dau vao thanh mot diy dau ra don 1¢ dé c6 mot loai mai.
o  Tao raddy cac phan tar bao gom chi mot hodc mot vai thugc tinh cia mdi phan ti.
«  Tao ra ddy cac phan tir bao gom cac két qua cua su thi hanh trén cac ngudn dir
liéu.
«  Tao ra ddy trong mot dinh dang khéc nhau. Vi du, ban c6 thé chuyén dbi nhiing
hang dir liéu tir SQL hoac van ban vao file XML.
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Day chi 1a mot vai vi du. Tat nhién, nhitng su chuyén doi cd thé dugc két hop theo
cach khéc nhau trong ciing mét truy van. Hon nita, trinh tu ra cua mot chudi truy van nay
c6 thé duoc sir dung nhu 13 yéu t6 dau vao cho mot chudi truy van méi.

V.4.1 Tham gia vao nhiéu yéu t6 diu vao xuit ra mét trinh tu.

Ban c6 thé st dung mot truy van LINQ dé tao ra mét trinh tu dau ra c6 chira cac
phan tir tir nhiéu hon mét trinh ty dau vao. Vi du sau cho thay lam thé nao dé két hop hai
cau trlc dit liéu trong bo nhd, nhung cing mot nguyén tic cé thé dugc ap dung dé két

hop cac ngudn dir liéu tir XML hoic SQL hoic DataSet. Vi du sau cho thay diéu dé:

class Student

{
public
public
public
public
public
public

}

class Teacher

{
public
public
public
public
}

Tim hiéu cong nghé LINQ va ing dung

string First { get; set; }
string Last {get; set;}

int ID { get; set; }

string Street { get; set; }
string City { get; set; }
List<int> Scores;

string First { get; set; }
string Last { get; set; }
int ID { get; set; }

string City { get; set; }

Vi du sau cho thay mot cau truy van:

class DataTransformations

{

static void Main ()

{
//

Create the first data source.

List<Student> students = new List<Student> ()

{

new Student {First="Svetlana",

Last="Omelchenko",

ID=111,

Street="123 Main Street",
City="Seattle",

Scores= new List<int> {97, 92, 81, 60}},

new Student {First="Claire",

Last="0’Donnell",

ID=112,

Street="124 Main Street",
City="Redmond",

Scores= new List<int> {75, 84, 91, 39}},

new Student {First="Sven",

Last="Mortensen",
ID=113,
Street="125 Main Street",
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City="Lake City",
Scores= new List<int> {88, 94, 65, 91}},
}i

// Create the second data source.

List<Teacher> teachers = new List<Teacher> ()

{
new Teacher {First="Ann", Last="Beebe", ID=945, City = "Seattle"},
new Teacher {First="Alex", Last="Robinson", ID=956, City = "Redmond"},
new Teacher {First="Michiyo", Last="Sato", ID=972, City = "Tacoma"}

i

// Create the query.
var peopleInSeattle = (from student in students
where student.City == "Seattle"
select student.Last)
.Concat (from teacher in teachers
where teacher.City == "Seattle"
select teacher.lLast);

Console.Writeline ("The following students and teachers live in Seattle:");
// Execute the query.
foreach (var person in peopleInSeattle)
{
Console.Writeline (person) ;

}

Console.WritelLine ("Press any key to exit.");
Console.ReadKey () ;
}
}

/* Output:
The following students and teachers live in Seattle:
Omelchenko
Beebe
*/

V.4.2 Lwa chon mét tip hop con ciia mdi phin tir ngudén
C6 hai cach chinh dé lya chon mot nhém caa mdi phan ti trong chudi ngudn:
1. Dé chon chi can mot thanh vién cua cac phan tir ngudn nguyén té, sir dung thao
tac cham. Trong vi du sau, gia dinh rang mot ddi twong Customer c6 chira mot sé
thugc tinh public bao gdm maot chudi c6 tén City. Khi thuc hién, truy van nay sé cho
ra mot trinh tu cac chudi dau ra.
var query = from cust in Customers select cust.City;

3. Dé tao cac phan tir c6 chtra nhidu hon mét thudc tinh cac phan tr ngudn, ban cé thé
st dung mot dbi twong véi mot ddi twong ¢ tén hoic mot loai vo danh. Vi du sau
cho thay viéc sir dung mot an danh dé dong goi hai loai thudc tinh tir mdi phan tir
Customer:
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var query = from cust in Customer

select new {Name = cust.Name, City = cust.City};
V.4.3 Chuyén déi cac déi twong trong bd nhé vao XML
Céc cau truy van LINQ lam cho nd dé& dang chuyén hda dix liéu gitta cau tric dir
licu trong bo nhd, co sé dit lieu SQL, ADO.NET Datasets va lubng XML, hoic céac tai
licu. Vi du sau cho thay viéc chuyén d6i dir liéu trong bo nhg vao cac phan ti trong
XML:

class XMLTransform
{
static void Main ()
{
// Create the data source by using a collection initializer.
List<Student> students = new List<Student> ()

{

new Student ({First="Svetlana", Last="Omelchenko", 1ID=111, Scores = new
List<int>{97, 92, 81, 60}},

new Student ({First="Claire", Last="0’Donnell", 1ID=112, Scores = new
List<int>{75, 84, 91, 39}},

new Student {First="Sven", Last="Mortensen", ID=113, Scores = new

List<int>{88, 94, 65, 91}},
}i

// Create the query.
var studentsToXML = new XElement ("Root",
from student in students
let x = String.Format ("{0},{1},{2},{3}", student.Scores[0],
student.Scores[1l], student.Scores[2], student.Scores[3])
select new XElement ("student",
new XElement ("First", student.First),
new XElement ("Last", student.Last),
new XElement ("Scores", x)
) // end "student"
); // end "Root"

// Execute the query.
Console.WritelLine (studentsToXML) ;

// Keep the console open in debug mode.
Console.Writeline ("Press any key to exit.");
Console.ReadKey () ;
}
} r
Ta co ket qua la:
< Root>
<student>
<First>Svetlana</First>
<Last>Omelchenko</Last>
<Scores>97,92,81, 60</Scores>
</student>
<student>
<First>Claire</First>
<Last>0'Donnell</Last>
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<Scores>75,84,91,39</Scores>
</student>
<student>
<First>Sven</First>
<Last>Mortensen</Last>
<Scores>88,94,65,91</Scores>
</student>
</Root>

V.4.4 Thuc hién cic hoat djng trén cic phan tir nguon.

Mot trinh tu dau ra c6 thé khéng chtra bat ky nhitng phan tir hoic thudc tinh cua phan tir
tir trinh ty ngudn. Pau ra phai dugcthay thé duogc bai chudi cac gia tri duoc tinh bang
cach sir dung céc phan tir nguon nhu ddi sé6 dau vao. Duéi day 1a nhitng truy van don
gian, khi n6 duoc thuc hién, két qua dau ra caa mot trinh tu nhitng chudi c6 gié tri dai
dién cho mét tinh toan dua trén cac ngudn trinh tu cac phan tir thudc kiéu double.

Chu y: Viéc goi cac phuong thuc trong cac biéu thirc truy van khong duoc hd tro néu
truy van s& dugc dich sang mot tén mién khéc. Vi dy, ban khéng thé goi phuong thirc C #
thong thuong trong LINQ to SQL vi SQL Server khdng co ngir canh cho no. Tuy nhién,

ban c6 thé anh xa thanh céc thu tuc trong SQL va goi cac phuong thic do.

class FormatQuery
{
static void Main ()
{
// Data source.
double[] radii = { 1, 2, 3 };

// Query.
IEnumerable<string> query =
from rad in radii
select String.Format ("Area = {0}", (rad * rad) * 3.14);

// Query execution.
foreach (string s in query)
Console.WriteLine (s);

// Keep the console open in debug mode.
Console.WritelLine ("Press any key to exit.");
Console.ReadKey () ;
}
}

/* Output:
Area = 3.14
Area = 12.56
Area = 28.26
=
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V.4.5 Loai cac quan hé trong thao tac truy vin.

Dé viét truy van c6 hiéu qua, ban nén hiéu loai cua cac bién trong mot truy van
nhu thé ndo dé hoan tat tit ca cac thao tac lién quan dén nhau. Néu ban hiéu duoc nhiing
mdi quan hé, ban s& d& dang hon dé linh hi cac vi du LINQ va doan code vi du trong tai
licu huéng dan. Hon nira, ban s& hiéu nhitng gi xay ra dang sau nhiing hién trudng khi
cac bién dugc hoan toan phan loai cach sir dung tir khoa var.

Thao tac truy van LINQ dugc phan loai rd rang trong ngudn dit liéu, trong chinh
CAu truy van, va trong thuc thi truy van. Cac loai ciia cac bién trong truy van phai twong
thich véi cac phan tir trong dit liéu ngudn va véi céc loai cua bién lap trong cau Iénh
foreach. Biéu nay dam bao rang cé4c loai 16i déu bi bat lai tai thoi diém bién dich khi do
ngudi ta ¢ thé sira 16i d6 trude khi né duge dua vao 1am tng dung.

Dé giai thich céac loai cac mdi quan hé, hau hét cac vi du ma 1am dugc sir dung
Kiéu rd rang cho tat ca cac bién. Cudi cung vi du cho thdy nhu thé ndo cing ap dung mot
nguyén tic ngay ca khi ban st dung tir khoa var.

V.5.6 Truy van ma khéng chuyén héa cac nguon dir liéu

Thi du minh hoa sau ddy cho thdy mét cau truy van LINQ téi cac ddi tuong dé

hoat dong ma khong thuc hién chuyén dbi trén dit liéu. Ngudn chira mét trinh tu cua

nhitng chudi va gié tri dau ra 1a mét trinh tu cac chudi.

- ~

t<string> names =
e sstring={“lohn™, “Rick”, “Maggie", “Mary~}.
: i
le<string> nameQuery = from name in names
| where name[@] == “M°
select name;

? |
l 2

foreach (string str in nameQuery)

il
e Writeline(str),

}

., A

1. CAc loai dbi s cua cac nguédn dit liéu xac dinh rd loai mién cua bién.
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2. Cau lénh select s& tra vé thudc tinh Name thay vi hoan thanh dbi twgng Customer. Boi
vi Name vi 1a mot chudi, cac kiéu ddi sé cua custNameQuery 1a chudi, khéng phai
Customer.
3. Boi vi custNameQuery 1a mot trinh tu cac chudi, bién caa vong lip foreach ciing phai
la mot chudi.
Thi du sau day cho thdy mét su chuyén d6i hoi phirc tap hon. Cau 1énh select tra vé mot
kiéu nic danh loai ma chi can luu giit duoc hai thanh vién cia cac d6i tegng Customer
géc.

<Customer> Customers = db.GetTable<Customers>():

.'I..

var namePImneQuer'_.-

from cust in Customers
wWhere n:l.Jsl: City == "London”®
2_{ select new { name = cust.Name,

ph-::-ne = cust.Fhone };

foreach f-.-a-' item in custMameQuery)

e Writeline(item);

V.5.7 Trinh bién dich phai suy luin ra cac loai thong tin

Mic dd ban nén tim hiéu nhitng loai cac méi quan hé trong mot hoat dong truy van, ban
khong c6 tuy chon dé cho phép trinh bién dich 1am tat ca cac céng viéc cho ban. Cac tir
khoa var c6 thé duoc sir dung cho bat ky bién cuc bo nao trong mét thao tac truy van.
dong. Thi du sau day 1a vi du chinh xac twong dwong véi vi du sé 2 di duoc thao luan
phia trén. Su khac nhau duy nhét 1a trinh bién dich s& dugc cung cap kiéu rd rang cho moi
bién trong hoat dong truy van:
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var Customers = db.GetTable<Customers>(};
i

var custQuery = from cust in Customers
where cu'_;t.'ht:.' == "London”
select cust;

2

3

foreach {var item in custQuery)

e.Writelinelitem};

V.6 Cii phap truy van vs cti phap phwong thirc.

N6i chung, ching toi khuyén ban nén si dung ci phap truy van vi né thuong 1a
don gian hon va hay hon; tuy nhién ¢ day khdng c6 su khac biét giira ct phap truy van va
cli phap phuong thir. Ngoai ra, mot sé truy van, chang han nhu viéc truy luc céc phan tu
phU hop véi mot diéu kién xac dinh, hau hét cac truy van trong LINQ giéi thiéu trong tai
licu huéng dan duoc viét thanh van ban 14 biéu thac truy van bang céch su dung ct phap
truy van cd tinh tuyén bd duoc gioi thiéu trong C # 3.0. Tuy nhién,.NET runtime ngdn
ngit chung(CRL_Common Language Runtime) khong c6 y niém ciaa ci phap truy van
trong chinh né. Vi vay, tai thoi diém bién dich, biéu thtc truy van 1a thdng dich gi d6 ma
CRL, khong hiéu: goi cac phuong thirc. Cac phuong thic nay duoc goi la toan tur truy
van chuan, va chiing c¢6 cac tén nhu Where, Select, GroupBy, Join, Max, Average va
nhu vay trén. Ban ¢ thé goi chling tryc tiép bang cach st dung ca phap phuong thirc cac
cl phap truy van. Truy luc cac phan tir c6 gia tri toi da trong mot ma ngudn trinh tu, chi
c6 thé duogc thé hién nhu cac lan goi phuwong thirc. Cac tai liéu tham khao cho biéu thirc
truy van chuan trong namespace System.Ling boi hau hét moi nguoi sir dung ci phap
phuong thic. Vi vay, ngay ca khi bat dau viét truy van LINQ, né rat hiru ich dé 1am quen
véi cach sir dung cu phap phuong thic trong truy van va toan tir thirc truy van.

V.6.1 Toan tir truy van chuin mé réng ciac phwong thirc
Vi du sau cho thay mot cach dé dang biéu thirc truy van va cac ngir nghia twong dwong

truy van dugc viét nhu 1a mot phuong thirc dya trén truy van.
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class QueryVMethodSyntax

{

*/

static void Main ()

{

int[] numbers = { 5, 10, 8, 3, 6, 12};

//Query syntax:
IEnumerable<int> numQueryl =
from num in numbers
where num % 2 == 0

orderby num
select num;

//Method syntax:
IEnumerable<int> numQuery2 = numbers.Where (num => num % 2 ==

foreach (int i in numQueryl)
{ Console.Write(i + " ");
éonsole.WriteLine(System.Environment.NewLine);
foreach (int i in numQuery2)
{ Console.Write(i + "™ ");

}

// Keep the console open in debug mode.
Console.WritelLine (System.Environment.NewLine) ;
Console.WritelLine ("Press any key to exit");
Console.ReadKey () ;

Output:
6 8 10 12
6 8 10 12

van bién 1a cing mét trong hai hinh thic: IEnumerable (T).

0) .OrderBy (n

Tim hiéu cong nghé LINQ va ing dung

=>

Pau ta tir hai vi du 1a gidng hét nhau. Ban c6 thé thay rang cac loai cua bién truy

Pé tim hiéu phuong thirc dua trén cau truy van, hay kiém tra n6 chit ché hon. O

bén phai caa biéu thirc, chi y rang chd y ring ménh dé where gio day khong con duoc

thé hién nhu 13 mot phuong thirc dy trén dbi twong numbers, ma 1a ban s& goi lai mot loai

kiéu IEnumerable<int> . Néu ban 1a quen thudc véi giao dién IEnumerable (T), ban biét

rang nd khéng cé mot phuong thirc where. Tuy nhién, néu ban goi trinh hd tro thong

minh hoan thanh danh sach trong Visual Studio IDE, ban s& thdy khong chi 1a mot

phuong thirc where, nhung nhiéu phuong thirc khac nhu: select, SelectMany, Join, va

Orderby. Day la tat ca c4c toan tir truy van chuan.
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string» list = new sstring(l;
1i5t.|

Reverse<> ~
Select<> '
SelectMarny<=
SequenceEgqual<=
Single<>
SingleQrDefault<:
Skip=>

SkipWhile<=

Sort<>

Sum=<: v

Lo FEEELLES

Maic du n6 ¢6 vé nhu néu giao dién IEnumerable (T) di duoc dinh nghia lai dé bd
xung cac phuong thirc nay, trén thuc té cai nay khong phai la cach. Céc toan tir truy van
chuan duoc thyc hién nhu 1a mét loai phuong thirc méi dwgc goi 1a cac phuong thic mo
rong. Cac phuong thirc mé rong " extend * mot loai hién co; chiing c6 thé duoc goi 1a néu
chlng da duoc thé hién cac phuong thuc dya trén kiéu. Toan tor truy van chuan mé rong
interface IEnumerable (T) va d6 1a 1y do tai sao, ban cd thé viét numbers.Where (...).

Dé bat dau s dung LINQ, ban phai chic chin rang ban thuc sy hiéu tat ca vé cac
phuong thirc mé rong 1a 1am thé nao dé dem chung vao trong pham vi ting dung cua ban
bang cach st dung ding huéng dan. Piéu nay duogc giai thich thém trong phan lam thé
ndo dé: Tao mot du an LINQ.

V.6.2 Biéu thirc Lambda

Trong vi du trudc, chl y rang cac biéu thie didu kién (num% 2 == 0) la théng qua
nhu 12 mot trong nhiing ddi s6 cua phuong thirc where: Where (num => num% 2 == 0).
Biéu thuc trong ngoidc dugc dugc goi 1a biéu thuc lambda. D6 1a mot phuong thire nac
danh c6 thé chaa dung nhitng biéu thirc va cac phét biéu va co thé sir dung dé tao mot ay
nhiém chung hoic mot biéu thirc cay. Trong C # => 14 toan tir lambda, duoc doc nhu
"goes to". Cac num bén trai cua cac toan tir 1a yéu té dau vao bién do twong tng véi num
trong biéu thic truy van. Trinh bién dich c6 thé nhan kiéu num boi vi n6 biét rang
numbers 1a mot kiéu chung IEnumerable (T). Toan tir lambda chi gidng nhu cac biéu
thire trong ¢ phap truy van hay trong biéu thirc C # hoic cau Iénh; n6 cé thé bao gébm ca
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cac 1an goi phuong thirc va cac phuong thirc logic phic tap. The "tra vé gié tri" chi 1a cac
biéu thuc két qua.

Dé bit dau stir dung LINQ, ban khéng st dung lambdas nhiéu. Tuy nhién, mét sb
truy van chi c6 thé duogc thé hién trong ci phép phuong thirc va mot sé yéu cau cua
nhitng biéu thirc lambda. Sau khi ban tré nén quen thudc véi lambdas, ban sé thiy ring
no la mot cong cu manh meé va linh hoat trong LINQ cua ban.

Trong doan ma vi du truéc, khdng phai phuong thirc OrderBy 14 dan chang bang
cach str dung dau chadm dé goi tdi where. Where dua ra trinh tu loc, va sau d6 Orderby
c6 tac dung sap xép trinh tu d6. Boi vi c4c truy van trg tra vé mot IEnumerable, ban
soan chlng trong cl phap phuong thiic xich cac lan goi phuong thic lai véi nhau. Pay 1a
nhitng gi trinh bién dich 1am & dang sau hién trudng khi ban viét truy van bang céch sir
dung cl phéap truy van. Va bai vi mot truy van bién khong luu triv cac két qua cia cau
truy van, ban c6 thé thay doi nd hay sir dung né nhu 1 co s& cho mét truy van maoi bat ky
lUc nao, ngay ca sau khi n6 da dugc thuc hién.

V.7 Cac dic trung duwgc LINQ hd tro trong C#3.0

Duéi ddy 1a nhitng phan giéi thiéu nhiing ngbn ngir méi xay dung trong C # 3.0.
Mic du céc tinh ning méi tat ca déu duoc sir dung dén mot mic do vai cac truy van
LINQ, chiing khéng giGi han d6i voi LINQ va c6 thé duoc sir dung trong bbi canh bat cir
noi ban tim thay chdng hitu ich.

V.7.1 Biéu thirc truy van.

Biéu thirc truy van sir dung ct phao khai bao twong ty véi SQL hay XQuery dé
truy van trén tap hop IEnumerable. Tai thoi diém bién dich cl phap truy van 1a phuong
thirc goi dén mot nha cung cip LINQ cua viéc trién khai thuc hién cua toén tir truy van
chuan cac phuong thirc mé rong. Ung dung kiém soat cac toan tir biéu thic truy van
chuan trong namespace thich hop véi mot chi dan using. Dudi day 1a mét biéu thac truy
van chuan lam cho mét mang céac chudi, nhdm ching theo ky ty dau tién trong chudi, va
phan loai chung thanh mét nhom.

var query = from str in stringArray
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group str by str[0] into stringGroup
orderby stringGroup.Key
select stringGroup;

V.7.2 Implicitly Typed Variables (var)
Thay vi x4c dinh rd rang mot loai khi ban khai bao va khéi tao mot bién, ban c6 thé st

dung tir khoa var dé chi thi cho trinh bién dich nhan ra va gan kiéu, nhu duoc hién thi &

day:

var number = 5;

var name = "Virginia";

var query = from str in stringArray

where str[0] == 'm'
select str;

Céc bién duoc khai béo 1a var 1a chi can kiéu rd rang nhu cac bién cd loai ban chi
dinh rd rang. Viéc st dung cac var 1am cho n6 cd thé tao ra loai vo danh, nhung né c6 thé
duoc sir dung cho bat ky bién cuc bd nao.

V.7.3 Poi twgng, va tap hop cac gia tri diu vao

Déi tuwong, va tap hop céc gia tri dau vao 1am cho né cé thé khoi tao cac d6i tuong
ma khéng rd rang goi mot constructor cho dbi turong. Céc gia tri dau vao thuong duoc sir
dung trong truy van khi ching biéu hién cho ngudn dit liéu cua du an vao mot kiéu di
lieu méi. Gia dinh rang mot 1op c6 tén 1a Customer véi hai thudc tinh Name va Phone
duoc khai b4o véi tir khoa public, cac dbi tuong gia tri dau vao co thé duoc st dung nhu
trong cac ma sau day:

Customer cust = new Customer {Name = "Mike" ; Phone ={ "555-1212 "};

V.7.4 Cacloai chwa xac dinh

Kiéu an danh 1a mot kiéu xay dyng boi trinh bién dich va loai tén Ia bién duy nhat cho
trinh bién dich. Céc loai chua xac dinh cung cap mot su tién loi dé thiét 1ap mot hop
nhom céc thuoc tinh tam thoi trong mot két qua truy van ma khong co dé xac dinh mot
loai tén riéng. Cac loai chwa xac dinh dwoc khoi dong vai mot biéu thiee méi va mot doi

tugng gia tri dau vao, nhu dugc hién thi ¢ day:

select new {name = cust.Name, phone = cust.Phone};
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V.7.5 Cac phwong thirc mé réng
Céac phuong thirc mé rong 1a mot phuong thire tinh ¢ thé duoc két hop véi mot loai, dé
nd c6 thé duoc goi nhu mot loai thé hién cua phuong thirc. Tinh ning nay cho phép ban,
c6 thé, "add" them mot phuong thirc ¢ sdn ma ban khéng phai chinh sira né. Cac toan tu
truy van chuan 1a mot tap cac phwong thirc mo rong cung cap LINQ tinh ning truy van
cho bat ki kiéu nao thuc thi interface IEnumerable (T).
V.7.6 Cac thugc tinh ty dong thi hanh
Cac tinh tu dong thi hanh 1am cho viéc khai béo thudc tinh ngan gon hon. Khi ban khai
b4o mot thudc tinh nhu duoc hién thi trong vi du sau, trinh bién dich s& tao ra mot truong
an khong cho phép truy cap, ngoai trir thdng qua cac thudc tinh get va set.
public string Name {get; set;}
V.8 Viét cau truy vén trong C#
Phan nay s& hudng dan ban théng qua viéc st dung céc tinh ning méi cia C# 3.0 va
hién thi chiing nhu thé nao dé viét biéu thuc truy van LINQ. Sau khi hoan tat phan nay
ban s& san sang dé chuyén sang c4c vi du mau va tai liéu huéng dan cy thé cho céac chua dé
ma LINQ cung cép, chang han nhu LINQ to SQL, LINQ to Datasets, hoic LINQ to
XML.
Céac ngudn di liéu cho céc truy van don gian 1a mot danh sach cac d6i tuong Student.
MJdi mau tin Student c6 céc thuoc tinh 1a firstName va lastname, va mot mang céac sb
nguyén dai dién cho diém kiém tra trong mot 16p. Sao chép doan ma nay vao du &n cua
ban.
V.8.1 B¢ thém cac dir liéu ngudn

Thém vao 16p Student va khai tao danh sach sinh vién téi 16p Program trong du

an cua ban.

public class Student

{
public string First { get; set; }
public string Last { get; set; }
public int ID { get; set; }
public List<int> Scores;
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// Create a data source by using a collection initializer.
static List<Student> students = new List<Student>

{

new Student {First="Svetlana", Last="Omelchenko", 1ID=111, Scores= new List<int>
{97, 92, 81, 60}},

new Student {First="Claire", Last="0’Donnell", ID=112, Scores= new List<int> {75,
84, 91, 391},

new Student {First="Sven", Last="Mortensen", ID=113, Scores= new List<int> {88, 94,
65, 9111},

new Student {First="Cesar", Last="Garcia", ID=114, Scores= new List<int> {97, 89,
85, 82}},

new Student {First="Debra", Last="Garcia", ID=115, Scores= new List<int> {35, 72,
91, 70}},

new Student {First="Fadi", Last="Fakhouri", ID=116, Scores= new List<int> {99, 8¢,
90, 941},

new Student {First="Hanying", Last="Feng", ID=117, Scores= new List<int> {93, 92,
80, 87}},

new Student {First="Hugo", Last="Garcia", ID=118, Scores= new List<int> {92, 90,
83, 78}},

new Student {First="Lance", Last="Tucker", ID=119, Scores= new List<int> {68, 79,
88, 92}},

new Student {First="Terry", Last="Adams", ID=120, Scores= new List<int> {99, 82,
81, 79}},

new Student {First="Eugene", Last="Zabokritski", ID=121, Scores= new List<int> {96,
85, 91, ©601}},
new Student {First="Michael", Last="Tucker", ID=122, Scores= new List<int> {94, 92,
91, 91} }
i
Thém mét Student mai vao danh sach Students va sir dung mot tén va diém kiém

tra cho lya chon cua ban. Hay thir o tat ca cac thong tin sinh vién méi dé tim hiéu cac cl
phap tét hon cho cac ddi tuong.

V.9 Tao cac truy van

V.9.1 Pé tao mét truy van don gian

Trong phuong thic Main cua ung dung, tao mot truy van don gian, khi n6 duogc thuc
hién, s& xuat ra mot danh sach cua tat ca cac sinh vién co diém dau tién trong mang diém
kiém tra trén 90. Luu ¥ rang bai vi toan bo ddi twong Student duoc chon, cac kiéu truy
van la IEnumerable<Student>. Mic di doan ma ciing ¢ thé sir dung dung Kiéu bang
cach sir dung tir khoa var, kiéu rd rang duoc s dung dé minh hoa rd rang két qua. Ciing
lvu ¥ rang cac truy van nhiéu bién, student, phuc vu nhu mét tham chiéu cho mdi

Studnet trong cac ngudn, cung cap cho cac thanh vién truy cap mdi déi tuong.

// Create the query.
// studentQuery is an IEnumerable<Student>
var studentQuery =

from student in students

where student.Scores[0] > 90

select student;
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V.9.2 Pé thuc hién cac truy van
1. Bay gio viét vong lap foreach s& thyuc hién truy van. Luu ¥ sau day vé cac ma:
« MG&i phan tir trong chudi duoc tra vé 1a dugc truy cap thdng qua cac bién lap trong
vong lap foreach.
« Céac kiéu bién nay la student, va cac kiéu bién truy van bién 1a tuong thich,
IEnumerable<Student>.

2. Sau khi ban da duoc thém vao ma nay, xay dung va chay cac (ng dung bang cach nhan

Ctrl + F5 dé xem céc két qua trong ctra s6 Console.

// Execute the query.
// var could be used here also.
foreach (Student student in studentQuery)

{
Console.WriteLine ("{0}, {1}", student.Last, student.First);
}

V.9.3 Pé thém mét diéu kién loc

Ban c6 thé két hop nhiéu diéu kién logic trong ménh dé where dé tinh chinh thém
mat truy van. Poan ma sau day cho biét them mot diéu kién do, dé truy van tra vé nhitng
sinh vién co diém sb dau tién trén 90 va co diém cudi cung it hon 80.
where student.Scores[0] > 90 && student.Scores[3] < 80

V.9.4 Chinh sira truy vin

NG s& dugc dé dang hon dé quét cac két qua néu chlng co6 trong mot sé6 nhom co
dic tinh gidng nhau. Ban c6 thé sip xép theo trinh tu cac két qua da dugc tra vé bang
cach sir dung bat ky thudc tinh nao trong céc phan tir nguon. Vi dy, sau ddy ménh dé
orderby sap xép cac két qua tra vé theo trat tu tir A toi Z theo tén cua mdi sinh vién.
Thém vao ménh dé sau day orderby vao cau truy van cua ban, ngay sau cau lénh where

va trudc cau lénh select:
orderby student.Last ascending
Bay gio thay doi ménh dé orderby dé né sap xép cac két qua tra vé tang dan cua
diém s6 dau tién trong mang diém kiém tra cau madi sinh vién.
orderby student.Scores[0] descending
Ban thay ddi dinh dang chudi duoc xuét ra man hinh dé xem két qua:
Console.WriteLine ("{0}, {1} {2}", s.Last, s.First, s.Scores[0]);
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V.9.5 Pé nhom cac két qua

Nhom 1a mot kha niang manh mé c6 thé 1am duoc trong biéu thic truy van., Mot
truy vin véi mot nhdm ménh dé dan dén viéc nhém chdng theo trinh ty, va méi nhém
chira mot khéa va mot trinh ty bao gdm tét ca céac thanh vién cua nhém dé. Sau day 1a
mét truy van mai nhdm céc hoc sinh bang cach st dung cac chir cai dau tién trong tén
cua ho lam khoa.
// studentQuery2 is an IEnumerable<IGrouping<char, Student>>
var studentQuery2 =

from student in students
group student by student.Last[0];

V.9.6 To order the groups by their key value

Khi ban chay cac truy van trudc dé, ban théng bao rang cac nhém khong theo thu tu chi
cai. Pé thay doi nd, ban phai cung cip mot ménh dé orderby sau ménh dé group. Nhung
dé str dung ménh dé orderby, trugc tién ban can phai c6 dinh danh Ia phuc vu nhu mét
tham chiéu dén cac nhom duoc tao ra boi ménh dé group. Ban cung cap cac dinh danh

bang cach st dung tir khoa into, nhu sau:

var studentQuery4d =
from student in students
group student by student.Last[0] into studentGroup
orderby studentGroup.Key
select studentGroup;

foreach (var groupOfStudents in studentQuery4)

{
Console.Writeline (groupOfStudents.Key) ;
foreach (var student in groupOfStudents)

{
Console.WriteLine (" {0}, {1}",
student.Last, student.First);
}
}

Khi ban chay truy van nay, ban sé& thiy cac nhom va dang duoc sap xép theo thir ty chir
cai.
V.9.7 Pé giéi thiéu mot dinh danh bing cach sir dung let

Ban c6 thé st dung tir khoa let dé gisi thiéu cho mot dinh danh cho bat ky biéu
thire tra vé trong biéu thire truy van.Dinh danh nay c6 thé 1a mét sy tién nghi, nhu trong
vi du sau ddy, hodc n6 cé thé nang cao hiéu qua sy thyc thi bang cach luu trir cac két qua
ctia mot biéu thirc dé né khong phai duoc tinh toan nhiéu lan.
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var studentQuery5 =
from student in students
let totalScore = student.Scores[0] + student.Scores[l] +
student.Scores[2] + student.Scores[3]
where totalScore / 4 < student.Scores[0]
select student.Last + " " + student.First;

foreach (string s in studentQueryb)
{

Console.WriteLine(s) ;

}
V.9.8 Pé sir dung cti phap phuong thirc trong mét biéu thirc truy van

Nhu di néu trong C phap truy van va ct phap phuong (LINQ), mot s6 hoat dong
truy van chi c6 thé duogc thé hién bang cach st dung ci phép phuong thic. Dudi day 1a
doan ma tinh toan tong sé diém cho mdi sinh vién trong trinh tw nguon, va sau d6 goi
phuong thic Average () trén két qua cua cau truy van dé tinh toan cac diém trung binh

cuia cac céc class. Luu ¥ cac vi tri ciia ngoac xung quanh biéu thie truy van.

var studentQuery6 =
from student in students
let totalScore = student.Scores[0] + student.Scores[1l] +
student.Scores[2] + student.Scores[3]
select totalScore;

double averageScore = studentQueryb6.Average();
Console.WritelLine ("Class average score = {0}", averageScore);

V.9.9 Pé chuyén d6i hoic dy an trong ménh dé select

NG rat phd bién cho mét truy van dé tao ra mét trinh tu cac phan tir khac nhau tir cac
phan tir trong cac trinh tu nguon. Xoa hay ghi chi cho truy van truée d6 ciia ban va thyuc
hién vong l3p, va thay thé n6 voi doan ma sau day. Luu ¥ rang C4c truy van sé tra vé mot
trinh ty cua cac chudi, va thuc té nay dugc phan anh trong vong lap foreach.

IEnumerable<string> studentQuery7 =
from student in students
where student.Last == "Garcia"
select student.First;
Console.WriteLine ("The Garcias in the class are:");
foreach (string s in studentQuery7)
{
Console.WriteLine(s);

}
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DPoan ma gidi thiéu lac dau trong walkthrough nay chi ra rang diém sé trung binh la
khoang 334. Pé tao ra mot trinh tu ciia Students c6 tong diém 13 cao hon murc trung binh,

cuing véi Student ID ban c¢6 thé sir dung mot loai vo danh trong cau Iénh select:

var studentQuery8 =
from student in students
let x = student.Scores[0] + student.Scores[1l] +
student.Scores[2] + student.Scores[3]
where x > averageScore
select new { id = student.ID, score = x };

foreach (var item in studentQuerys8)

{

Console.WriteLine ("Student ID: {0}, Score: {1}", item.id, item.score);

}

VI. LINQ to SQL

LINQ cho SQL Ia mét thanh phan cua. NET Framework phién ban 3,5 ma cung

cap mot thoi gian chay-co so ha tang dé quan Iy céc dit liéu nhu cac dbi twong.
Chu y: Cac dir liéu xuat hién nhu 1a mot bd swu tap caa hai chiéu-bang (cac mdi quan hé
hoac tap tin phang), noi ma cac cot bang lién quan dén nhau. Pé sir dung LINQ cho SQL
mot cach co6 hiéu qua, ban can phai 1am quen véi mot sé khéi niém co ban vé co so dir
liéu quan hé.

Trong LINQ cho SQL, md hinh dir liéu cua co so dir liéu quan hé dugc anh xa téi
mo hinh ddi tugng dugc md ta trong ngdn ngir 1ap trinh cia cac chuyén vién phat trién
g dung. Khi chay cac @ng dung, viéc chuyén doi LINQ cho SQL vao SQL, cac truy
van dugc tich hop ngdn ngit trong md hinh ddi twong va chuyén chiing vao co so dir lidu
dé xir 1y. Khi co so dir lidu s& tra vé két qua, LINQ cho SQL chuyén ching tré lai cac dbi
turgng ma ban dang 1ap trinh bang ngdn ngir 1ap trinh cua ban.

Céac chuyén vién phét trién ung dung st dung Visual Studio st dung cac chuyén vién
thiét ké hudng ddi twong ma cé thé cung cip giao dién ngudi dung dé thyc thi nhiéu tinh
nang cua LINQ cho SQL.

Tai liéu huéng dan di kém trong ban phat hanh nay cia LINQ SQL md ta cac
khéi xay dung co ban, cac quy trinh, va k¥ thuat can thiét dé xay dung cac ung dung
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LINQ cho SQL. Ban ciing c6 thé tim kiém trén thu vién MSDN céc van dé tuong tu va
tham gia, noi ban c6 thé thao luan mot cach chi tiét cac chu d& nay véi cac chuyén gia.
Cudi cung, cac truy van tich hop ngén ngit .Net
LINQ to SQL la mot phan cua cong nghé ADO.NET. N6 dugc dua trén cac dich

vu dugc cung cap bai md hinh nha cung cadp ADO.NET. Do vay, ban c6 thé pha tron ma
LINQ to SQL véi céc tng dung ADO.NET sin c6 va chuyén cac giai phap ADO.NET
cho LINQ to SQL. Vi du minh hoa sau cung cip céi nhin cao hon vé cac mdi quan hé

Application

LING to SQL API/Services

LING te SOL Provider

ADO . MNET Provider

VI.1 Két noi

Ban c6 thé cung cap mot két néi ADO.NET hién c6 khi ban tao mot DataContext
cho LINQ to SQL. Tat ca cac hoat dong chong lai cac DataContext (bao gom ca cac truy
van) sir dung két néi duoc cung cap. Néu két nbi d3 mo, LINQ to SQL cho phép nhu 1a
khi ban da két thic véi no.

string connsString = @"Data
Source=\SQLEXPRESS;AttachDbFilename=c:\northwind. mdf
Integrated Security=True; Connect Timeout=30; User Instance=True";
SglConnection nwindConn = new SqglConnection(connString);
nwindConn.Open();
Northwnd interop_db = new Northwnd(nwindConn);
SqlTransaction nwindTxn = nwindConn.BeginTransaction();
try
{
SglCommand cmd = new SglCommand(
"UPDATE Products SET QuantityPerUnit = 'single item' WHERE ProductID = 3");
cmd.Connection = nwindConn;
cmd. Transaction = nwindTxn;
cmd.ExecuteNonQuery();

interop_db.Transaction = nwindTxn;
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Product prodl = interop_db.Products
First(p => p.ProductID == 4);
Product prod2 = interop_db.Products
First(p => p.ProductID == 5);
prodl.UnitsInStock -= 3;
prod2.UnitsInStock -= 5;

interop_db.SubmitChanges();

nwindTxn.Commit();

¥

catch (Exception e)

{

Console.WriteLine(e.Message);
Console.WriteLine("Error submitting changes... all changes rolled back.");

¥

nwindConn.Close();
Ban luén ludn co thé truy cap vao két noi va dong né bang cach st dung cac dac

tinh két ndi nhu ma sau day:
db.Connection.Close();
VI.2 Giao dich

Ban c6 thé cung cap DataContext véi viéc giao dich co so dit liéu khi cac tng
dung cua bat dau giao dich va ban muén DataContext lién quan

Cac phuong phap giao dich thuong dung véi NET Framework d6 la sir dung
nhitng ddi twongTransactionScope. Bang cach str dung phuong phép tiép can nay, ban cé
thé thuc hién cac giao dich duoc phan phéi trén co sé dir liéu va quan Iy luu tra bd nho
ctia hgudn. TransactionScope Yéu cau rat it tai nguyén dé khai dong. Ching thiic day cac
phuong phap giao dich chi khi c6 nhiéu két ndi trong pham vi giao dich.

using (TransactionScope ts = new TransactionScope())

{
db.SubmitChanges();

ts.Complete();
}
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Ban khong thé sir dung phuong phép tiép can nay cho tit ca cac co so dit ligu. Vi
du, cac két ndi cho SqlClient khong thé thuc diy systemTransactions hé théng khi nd
hoat dong dua trén mot may cha SQL Server 2000. Thay vao d6, nd tu dong vao mot
enlists day du, phan b giao dich bat ctr khi nao né thay mot pham vi giao dich dang duoc
sur dung.

VI3 Lénh SQL truc tiép

P6i khi ban c6 thé gap tinh huéng ma kha niang ctua DataContext dé truy van hoac
gui di cac thay doi khong di cho cac cong viéc chuyén mon ma ban mudn thyc hién.
Trong nhimng truong hop d6, ban c6 thé st dung cac phuong phap ExecuteQuery dé xuat
ra cac lénh SQL cho co s dit liéu va chuyén doi két qua truy van cho cac ddi tugng.

Vi du, gia dinh rang dir liéu cua cac khach hang trai ra trén hai bang (khach hang 1
va khéach hang 2). Céc truy van tra vé sau day 1a mot két qua cua ddi tuong khach hang.

IEnumerable<Customer> results = db.ExecuteQuery<Customer>(
@"select cl.custid as CustomerlD, c2.custName as ContactName
from customerl as c1, customer2 as c2
where cl.custid = c2.custid"

);

Chi can tén cot trong céac két qua ndi véi cac thuodc tinh cot caa mot 16p thyuc thé
LINQ to SQL tao ra cac ddi twong ra khoi bat ky truy van SQL.
Cac tham sé

Phuong phap ExecuteQuery chap nhan tham s6. Mi sau day thuc thi truy van bang
tham so:

IEnumerable<Customer> results = db.ExecuteQuery<Customer>(
"select contactname from customers where city = {0}",
"London"

)i
V1.4 Cach két n6i mot co sé dir liéu (LINQ to SQL)

DataContext 1a duong dan chinh ma ban két ndi voi mot co so dir liéu,sau d6 ban

truy luc dit liéu tir d6 va giri tro lai cac thay d6i. Ban chi can sir dung DataContext twong
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tu nhu khi ban st dung mot ADO.NET SqlConnection. Trong thuc té, cac DataContext
duoc khai dong vai mot két néi hoac két ndi chudi ma ban cung cap.

Muc dich ciia DataContext 1a dé dich cac yéu cau cho cac d6i trong vao cac truy
van cia SQL dé dua trén cac co so dit liéu, va sau d6 thu thap cac dbi tuong ra khoi céc
két qua. DataContext cho phép Language-Integrated Query (LINQ) bing cach thuc thi
cac md hinh t6 chirc c4c toan tir truy van chuan chang han nhu ménh dé “Where” va
“Select”.

Vi du

Trong Vi du sau, cac DataContext duoc sir dung dé két ndi véi cac co s dir liu

mau Northwind va dé truy lyc lai hang cua khach hang 1a ngudi sng & London.

// DataContext takes a connection string.

DataContext db = new DataContext(@"c:\Northwnd.mdf");
/I Get a typed table to run queries.

Table<Customer> Customers = db.GetTable<Customer>();
/I Query for customers from London.

var query =
from cust in Customers
where cust.City == "London"
select cust;

foreach (var cust in query)
Console.WriteLine("id = {0}, City = {1}", cust.CustomerID, cust.City);
Tat ca c&c bang co s&¢ dir liéu dugc trinh bay trong bang bang phwong phap

GetTable sir dung l6p sin c6 dé nhan dang no.

Phuong phap thuc hanh dé trinh bady mot DataContext thay vi dua trén 16p
DataContext co ban va phuong phap GetTable. Loai DataContext trinh bay tap hop bang
nhu mot thanh phan caa Context theo vi du sau:.

public partial class Northwind : DataContext
{
public Table<Customer> Customers;
public Table<Order> Orders;
public Northwind(string connection) : base(connection) { }

¥
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Sau d6 ban c6 thé trinh bay truy van cho khach hang tir London don gian hon
bang cach sau:
Northwnd db = new Northwnd(@"c:\Northwnd.mdf");

var query =
from cust in db.Customers
where cust.City == "London"
select cust;

foreach (var cust in query)
Console.WriteLine("id = {0}, City = {1}", cust.CustomerID, cust.City);
VL.5 Cach tao co s¢ dir liéu (LINQ to SQL)

Cac 16p c6 cac thudc tinh dwoc md ta vé cau tric cua bang va cot dir liéu lién
quan. Ban c6 thé sir dung thong tin nay dé tao moi cac truong co sé dit lidu. Khi ban goi
phuong thirc CreateDatabase trén DataContext, LINQ to SQL dé xay dung mot co so di
lieu mé&i véi mot co cau xac dinh bai cac ddi tuong

Ban c6 thé sir dung tinh ning nay trong bat ky kich ban nao, dic biét 1a khi duoc
biét ¢én nhu 1a mot nha cung cap dich vu dit liéu vi du nhu SQL Server 2005 Express:

. Ban dang xdy dung mot tng dung tu dong cai dat trén mot hé thong cua khac
hang.
«  Ban dang xay dung motiang dung danh cho Client ma can luu co sé dit liéu cuc bo
Iru trong trang thai ngoai tuyén.
Cha y: Thudc tinh dit liéu tir mé hinh d6i twgng khong thé ma hoa tat ca cau trdc cua co
so di liu hién c0O. Thudc tinh khong dai dién cho c&c ndi dung ctaa chie nang do nguoi
dung quyét dinh, cac thu tuc luu git, triggers , kiém tra cac rang buoc dit liéu. Chirc ning
CreateDatabase tao ra mot ban sao cua co so dir liéu chi trong pham vi cta nhirng théng
tin duoc ma hod trong md hinh déi tugng. Hanh dong nay 1a du cho mét loat cac co so dir
liéu.

Ban ciing c6 thé sir dung CreateDatabase véi SQL Server bang cach sir dung mot

tap tin .mdf hay chi 1a dinh muyc tly thudc vao chudi két néi. LINQ to SQL sir dung

chudi két ndi dé xac dinh cac co s dit liéu duoc tao ra va cach né duoc tao trén may cha
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Vi du: Poan mi sau day cung cip mot vi du vé cach ban s& tao ra mot co so dir
liéu méi c6 tén MyDVDs.mdf.

public class MyDVDs : DataContext

{
public Table<DVD> DVDs;

public MyDVDs(string connection) : base(connection) { }
}

[Table(Name = "DVDTable")]
public class DVD

{
[Column(IsPrimaryKey = true)]

public string Title;

[Column]

public string Rating;
¥

Ban ¢4 thé sir dung mo hinh ddi tuong dé tao ra mot co sd dir liéu nhu sau

public void CreateDatabase()

{
MyDVDs db = new MyDVDs("'c:\\mydvds.mdf");

db.CreateDatabase();
}

LINQ to SQL ciing cung cap mot API dé tha mot co so dix liéu hién co truge khi
tao co so dir liéu méi méi. Ban ¢ thé chinh sira ma trong kich ban 1dé kiém tra mot
phién ban hién co cua co s& dir liéu. Str dung DatabaseExists va DeleteDatabase phuong
phap dé thyc hién phuong thuc tiép can nay. Sau khi ban goi CreateDatabase, cac co s&
dir liéu mai ton tai va chap nhan céc truy van va cac lénh .

Ban c0 thé thyc hién cac phuong phép tiép can nay bang cach sir dung mé nhu sau:

public void CreateDatabase2()
{
MyDVDs db = new MyDVDs(@"c:\mydvds.mdf");
if (db.DatabaseExists())
{
Console.WriteLine("Deleting old database...");
db.DeleteDatabase();
¥
db.CreateDatabase(); N
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VL6 Ban c6 thé 1am gi véi LINQ to SQL

LINQ SQL dé hd tro t6i da cac kha ning quan trong dap tmg duoc mong mudn
cua ban gibng nhu mot chuy@n vién phat trién SQL. Ban cd thé truy van céc théng tin,
chen, cap nhat, va x6a thong tin tr bang.

VL.6.1 Lua chon(Select)

Lyua chon 1a dat dwoc bang céch chi viét mot truy van LINQ trong ngén ngix 1ap
trinh ctia ban va sau d6 xur Iy truy van dé 1ay két qua. LINQ to SQL tu dich tat ca c4c hoat
dong can thiét vao cac hoat dong SQL can thiét ma ban dang 1am quen.

Vi du sau, cong ty, tén cong ty caa khach hang tir London dugc truy luc va hién thi
trong cira s6 console.

/I Northwnd inherits from System.Data.Ling.DataContext.
Northwnd nw = new Northwnd(@"northwnd.mdf");

var companyNameQuery =
from cust in nw.Customers
where cust.City == "London"
select cust. CompanyName;

foreach (var customer in companyNameQuery)

{

Console.WriteLine(customer);

}
VIL.6.2 Cach chén hang vao trong co sé dir liéu (LINQ to SQL)

Ban chén hang vao mot co so dir liéu bang cach thém cac d6i twong vao bang
LINQ to SQL (TEntity) va sau dé giri cac thay do6i doi toi co so dit liéu. LINQ cho SQL
dich vao nhitng thay d6i ciia ban thich hop lénh INSERT SQL thich hop. Céac budc sau
tom tat mot Dudi day 1a nhitng budc gia dinh rang mot hop 18 DataContext két néi ban

vao co so& dir liéu Northwind.

// Create a new Order object.
Order ord = new Order

{
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OrderID = 12000,
ShipCity = "Seattle",
OrderDate = DateTime.Now
/...
b
/I Add the new object to the Orders collection.
db.Orders.InsertOnSubmit(ord);

/I Submit the change to the database.
try

{
db.SubmitChanges();

¥

catch (Exception e)

{

Console.WriteLine(e);
/Il Make some adjustments.
...
/[ Try again.
db.SubmitChanges();
}
V1.6.3 Chén mgt hang vao co sé dir liu
1. Tao m&i mot dbi tuong trong d6 bao gdom céc dir liéu cot dugc giri dén.
2. Thém vao cac d6i twong mai cho tap hop cac bang LINQ to SQL véi bang target
trong co s¢ dir liéu.
3. Thay d6i dé guri di céc co so dit liéu.
Chen(Insert)
DPé chén mot SQL, chi can thém cac d6i tuong vao mo hinh ddi tuong ban da tao,
va goi cac SubmitChanges trén DataContext. Trong vi du sau, mot khach hang méi va
cac thong tin vé cac khach hang s& dugc thém vio bang Khach hang bang cach st dung

InsertOnSubmit.
/I Northwnd inherits from System.Data.Ling.DataContext.
Northwnd nw = new Northwnd(@"northwnd.mdf");
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Customer cust = new Customer();
cust.CompanyName = "SomeCompany";
cust.City = "London";

cust.CustomerID = "98128";
cust.PostalCode = "55555";

cust.Phone = "555-555-5555";
nw.Customers.InsertOnSubmit(cust);

/I At this point, the new Customer object is added in the object model.
/I In LINQ to SQL, the change is not sent to the database until

/I SubmitChanges is called.

nw.SubmitChanges();

VI.6.4 Cach cap nhat hang trong co sé dir (LINQ to SQL)

Ban c6 thé cap nhat hang trong mét co so dit liéu bang cach thay ddi gié tri thanh
vién cua cac dbi twong két hop véi bang LINQ to SQL (TEntity) va sau d6 giri cac thay
ddi d6i vao co so dir liéu. LINQ cho SQL chuyén doi sy thay do6i vao trong Iénh SQL
Cap nhat(update)

Dé cap nhat mot hang trong co so dir liu

1. Truy Van co s dit liéu cho cac hang dugc cap nhat.

2. Thay doi gia tri thanh vién trong d6i tuong LINQ to SQL

3. Giri cac thay doi dbi véi co so dit liéu.
Vi du

Vi du truy van sau co s& dit liéu cho cac Iénh # 11000, va sau d6 thay doi cac gia

tri ciia ShipName va ShipVia trong két qua cua ddi twong Object. Cubi cung, cac thay doi
véi cac thanh vién céc gia tri duoc gui dén co so dit liéu nhu 1 thay doi trong ShipName
va ShipVia cot.

/I Query the database for the row to be updated.
var query =

from ord in db.Orders

where ord.OrderID == 11000

select ord;
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/I Execute the query, and change the column values
// you want to change.
foreach (Order ord in query)
{
ord.ShipName = "Mariner";
ord.ShipVia = 2;
/Il Insert any additional changes to column values.
}
/I Submit the changes to the database.
try
{
db.SubmitChanges();

¥

catch (Exception e)

{

Console.WriteLine(e);
/I Provide for exceptions.

}
V1.6.5 Cap nhit

Dé cap nhat thong tin co sé dir liéu cho mot muc nhap, dau tién Iay muc va chinh
stra n6 truc tiép doi twong trong md hinh. Sau khi ban di sta ddi dbi tuong, goi
SubmitChanges trén DataContext dé cap nhat co so dit liéu.

Trong vi du sau, tit ca cac khach hang dang duoc tai vé tir London. Sau do, tén
cia thanh phd 13 thay d6i tr "London" thanh “London - Metro". Cudi cung,
SubmitChanges dugc goi 1a dé giri cac thay doi dbi véi co so dir liéu.

Northwnd nw = new Northwnd(@"northwnd.mdf");
var cityNameQuery =
from cust in nw.Customers

where cust.City.Contains(""London")
select cust;

foreach (var customer in cityNameQuery)

{

If (customer.City == "London")
{
customer.City = "London - Metro";
Sinh vién thyc hién Nguyén Van Thuy & Hoang Manh Gioi
Trang 46



Do an ki suw 1 Tim hiéu cong nghé LINQ va ing dung

¥

}
nw.SubmitChanges();

VI.7 Cach x6a hang trong co sé dir liéu (LINQ to SQL)

Ban c6 thé x0a cac hang trong mot co s& dit lidu twong ng bang cach g& bo céc
dbi twong LINQ SQL tuong ng tir tap hop bang lién quan. LINQ cho SQL dich ban
thay d6i vao lénh DELETE thich hop trong SQL.

LINQ cho SQL khéng hd tro hoic xac dinh hoat dong xép tang delete. Néu ban
mudn x6a mét hang trong bang gap kho khan, ban phai hoan tit mot trong cac nhiém vu
sau:

* Tao rule trén DELETE CASCADE trong rang budc foreign-key trén co so dit
« Sir dung ma cua ban dé x6a cac ddi tugng con dé phong d6i twong cha bi xoa.
Mt khéac, van c6 truang hop ngoai 16. Xem vi du ma thit 2 cho chu dé nay
Dudi diy la cac budc tom tit cac DataContex hop 1& két ndi ban vao co so dir liéu
Northwind.
V1.7.1 Pé x6a hang trong co sé dir liéu
1. Query the database for the row to be deleted.
2. Call the DeleteOnSubmit method.
3. Submit the change to the database.
1. Truy van co so dir liéu cho cac hang s& dugc xda.
2. Goi cac phuong phap DeleteOnSubmit.
3. Giri cac thay ddi t6i co so dit liéu.
Vi du:Céc vi du ma dau tién truy van co so dir liéu cho céc chi tiét theo tha tu thudc
Order # 11000, danh dau nhiing chi tiét theo thir tu cho cac l1énh x6a, va guri cac thay doi
nay vao co so dir ligu.
/I Query the database for the rows to be deleted.
var deleteOrderDetails =
from details in db.OrderDetails

where details.OrderID == 11000
select details;
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foreach (var detail in deleteOrderDetails)

{
db.OrderDetails.DeleteOnSubmit(detail);

}
try
{
db.SubmitChanges();

¥

catch (Exception e)
{
Console.WriteLine(e);
/I Provide for exceptions.

¥

Trong vi du thtr hai, muc tiéu dé bo d6 1a order #10250. Ma nay kiém tra bang
OrderDetails dé biét duoc néy Order d6 bi bo ¢6 tré con & d6. Néu Order d6 cé tré con,
dira tré con dau tién va sau do Order d6 duoc danh ddu dé x6a. DataContext dit 1énh x6a
cubi cung trong Order ding sau d6 x6a cac 1énh di giri vao co so dit lidu cho bang céac
rang budc co s dir licu

Northwnd db = new Northwnd(@"c:\northwnd.mdf");
db.Log = Console.Out;
/I Specify order to be removed from database
int reqOrder = 10250;
/I Fetch OrderDetails for requested order.
var ordDetailQuery =
from odq in db.OrderDetails
where odq.OrderID == reqOrder
select odgq;
foreach (var selectedDetail in ordDetailQuery)
{
Console.WriteLine(selectedDetail.Product.ProductID);
db.OrderDetails.DeleteOnSubmit(selectedDetail);
}
// Display progress.
Console.WriteLine("detail section finished.");
Console.ReadLine();
I/l Determine from Detail collection whether parent exists.
If (ordDetailQuery.Any())
{
Console.WriteLine(*"The parent is presesnt in the Orders collection.");
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/I Fetch Order.
try
{
var ordFetch =
(from ofetch in db.Orders
where ofetch.OrderID == reqOrder
select ofetch).First();
db.Orders.DeleteOnSubmit(ordFetch);
Console.WriteLine("{0} OrderlID is marked for deletion.", ordFetch.OrderID);
}

catch (Exception e)

{
Console.WriteLine(e.Message);
Console.ReadLine();

k
¥

else

{

Console.WriteLine("There was no parent in the Orders collection.");
}
/I Display progress.
Console.WriteLine("Order section finished.");
Console.ReadLine();
try
{
db.SubmitChanges();

¥

catch (Exception e)
{
Console.WriteLine(e.Message);
Console.ReadLine();
}
// Display progress.
Console.WriteLine("Submit finished.");
Console.ReadLine();
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Xoba

Pé Xoa mot muyc tir collection va sau d6 goi SubmitChanges trén DataContext dé
xé&c nhan su thay ddi LINQ to SQL, khéng xac nhan cac hoat dong xo6a xép tang . Néu
ban muén x6a mot hang trong mot bang cé cac rang budc chéng lai né.

Trong vi du sau, cac khach hang c6 ID khach hang 1a 98128 1a 14y tir cac co s6 dit
liu. Sau do6, sau khi xac nhéan rﬁng cac hang cuakhach hang dugc goi ra, Iénh
DeleteOnSubmit dugc goi la dé loai bo cac dbi tuong tur cac bd suu tap. Cubi cung,

SubmitChanges duogc goi la dé gui 1€nh x0a td1 co sé dit ligu.

Northwnd nw = new Northwnd(@"northwnd.mdf");
var deletelndivCust =

from cust in nw.Customers

where cust.CustomerID == "98128"

select cust;

it (deletelndivCust.Count() > 0)
{

nw.Customers.DeleteOnSubmit(deletelndivCust.First());
nw.SubmitChanges();

}
VIL.8 Quy trinh luu trir (LINQ to SQL)

LINQ to SQL dé sir dung cac mé hinh ddi tuong dé trinh bay cac quy trinh luu trit
trong co so dir ligu. Ban dung phuong phap nhu cac quy trinh luu trit dit li€u bang cac ap
dung cé4c thugc tinh FunctionAttribute khi can thiét va cac thugc tinh ParameterAttribute.
Céac chuyén gia phét trién tng dung sir dung Visual Studio thong thuong sé dir dung
Object Relational Designer dé anh xa cac quy trinh luu trit dit liéu. Chu dé trong phan
nay chi cho ban cach thiét 14p va goi cac phwong phap trong cac tng dung khi ban ma
hoéa dir liéu.

Phan nay khong mo ta cach st dung nhung mo ta cac thuc thi cac 1énh cheén, cap

nhat, va xda cac hoat dong cia co s¢ dir liéu
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VI.8.1 Chen, cap nhat va x6a cac hoat dong cua co sé dir liéu trong LINQ to SQL
Ban thuc hién c4c Chén, cap nhat va xda cac hoat dong trong LINQ cho SQL bang
cach thém, thay doi, va loai bo cac dbi twong trong mé hinh ddi twong. Theo mic dinh,
LINQ cho SQL dich cac hanh dong cua ban dé SQL va giri c4c thay doi t6i co so dit lidu.
LINQ to SQL dé cung cap tdi da tinh linh hoat trong viéc thao tac va giita cac thay doi
ban di thuc hién véi cac dbi tuong. Ngay sau khi cac ddi twong cd san (hoic bang cach
tai chiing thdng qua mot truy van, hoac bang cach xay dung lai ching), ban cé thé thay
d6i ching nhu cac ddi tuong tiéu biéu trong tng dung cua ban. Tuc 14, ban cé thé thay
di gia tri caa ching, ban c6 thé thém ching vao tap hop va ban ciing c6 thé loai bo
ching khoi tap hop. LINQ SQL dé theo ddi cac thay doi va da san sang dé truyén tai
chung tro lai co so dir liéu khi ban goi SubmitChanges.
Cha y: LINQ cho SQL khéng hd trg hoic ghi nhan cac hoat dong xéa xép tang. Néu ban
gap kho khan khi mudn x6a mot hang trong mot bang, ban can phai hoic la thiét lap rule:
ON DELETE CASCADE & rang budc vé khoa trong co sé dit lidu, hoic sir dung cua
riéng ban dé xoa cac doi twong tré em ma co thé khong cho ddi tuong cha me bi x6a. Mat
khac van cd ngoai I¢. Poan trich sau day sir dung I6p Customer va Order tir co so dit liéu
mau Northwind.

Northwnd db = new Northwnd(@"c:\Northwnd.mdf");
/I Query for a specific customer.
var cust =

(from c in db.Customers

where c.CustomerID == "ALFKI"

select c).First();
/I Change the name of the contact.
cust.ContactName = "New Contact";
I/ Create and add a new Order to the Orders collection.
Order ord = new Order { OrderDate = DateTime.Now };
cust.Orders.Add(ord);
I/ Delete an existing Order.
Order ord0 = cust.Orders|[0];
// Removing it from the table also removes it from the Customer’s list.
db.Orders.DeleteOnSubmit(ord0);

Sinh vién thyc hién Nguyén Vin Thuy & Hoang Manh Gigi
Trang 51



Do an ki suw 1 Tim hiéu cong nghé LINQ va ing dung

/I Ask the DataContext to save all the changes.
db.SubmitChanges(); o
VI.8.2 Cach giri nhirng thay doi den co sé dir liéu (LINQ to SQL)

Bat ké c6 bao nhiéu thay d6i ban dé 1am cho cac dbi twong cua ban, chi c6 thay doi
trong ban sao trong bo nhé. Ban di khong cé thay d6i vao dit liéu cudi cing trong co s
dir liéu. Nhirng thay ddi cua ban khong dugc chuyén dén cac may cha cho dén khi ban
goi lIénh SubmitChanges trén DataContext.

Khi ban thuc hién Iénh goi nay, cac DataContext ¢ gang dich cac thay ddi cua
ban vao lénh SQL twong (ng. Ban cd thé sir dung nguyén ly thiét ké may tinh tly thich
dé ghi d¢ nhitng hanh dong nay, nhung trat tu cta nhitng submission dugc sap xép lai
bai mot dich vu cia DataContext d6 1a: change processor theo trinh tu nhu sau:

1. Khi ban goi 1énh SubmitChanges, LINQ SQL kiém tra cac thiét 1ap cua cac dbi tuong
duoc biét dén dé xac dinh xem trudng mai da duoc dinh kém véi chldng. Néu ching ¢,
cac truong hop nay sé dugc thém vao deé thiét 1ap cac d6i twong duoc kiém tra.

2. Tat ca cac ddi twong c6 lénh dang cho thay ddi duoc sap xép vao trong vao mot chudi
cac d6i tugng dua trén cac phu thuoc giita chung. Cac d6i tuong c6 thay do6i phu thuoc
vao cac ddi tuong khac duoc sap xép sau sy phu thudc do.

3. Trudc khi thuc su thay doi bat ky duoc truyén, LINQ SQL bat d¢au mot giao dich dé
tom tat mot chudi cac 1énh riéng lé.

Nhitng thay ddi d6i véi cac d6i tugng duoc dich timg budc mot vao cac 1énh trong
SQL va chuyén vao may chu.

Tai thoi diém nay, bat ky I5i nao phat hién bai cac co sé dir liéu tao ra qua trinh
Submision dé ngirng va van c6 ngoai 1& xay ra. T4t ca cac thay d6i do trong co sé dit liéu
duoc cudn tré lai néu khdng c6 Submission ndo xuat hién. DataContext van c6 thé ghi
lai dy du tat ca su thay doi d6. Ngoai ra, ban 6 thé cd gang khac phuc su ¢ va goi lénh
SubmitChangé nhu vi du sau: .

Vi du: Khi giao dich xung quanh Submission thanh céng DataContext chap nhan sy thay
d6i d6 vao cac d6i tuong bang cach bo qua cac thong tin vé su thay doi ban ghi.
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Northwnd db = new Northwnd(@"c:\northwnd.mdf");
I/l Make changes here.
try

db.SubmitChanges();

}
catch (ChangeConflictException e)

{

Console.WriteLine(e.Message);
/I Make some adjustments.
...
/[ Try again.
db.SubmitChanges();

}

Cach tao méi cac 16p dugc anh xa vao cac bang va cac khung nhin trong LINQ to
SQL (O / R Designer). Céc l6p trong LINQ to SQL dugc anh xa vao cc bang co s¢ dir
liu va dugc goi 1a 16p thuc thé. Lp thuc thé ndy anh xa ti ban ghi trong khi cac dic
tinh riéng 1é cua l16p dugc anh xa vao cac cot riéng ma cé thé duoc ghi lai. Tao méi céc
16p thyc thé dya trén bang co s dit liéu hodc tong quan co s dir lidu bang cach kéo céac
bang hoac nhin tir Server Explorer/Database Explorer. O/R Designer tao ra cac lop va
&p dung vao cac thudc tinh LINQ to SQL dic biét dé kich hoat cac chirc niang LINQ to
SQL (truyén dit liéu va hiéu chinh cac tinh nang cua DataContext. Thong tin chi tiét vé
l6p LINQ to SQL xem mé hinh déi tugng LINQ to SQL.
Cha y: O/ R Designer 1a mot dbi tugng don gian lién quan dén anh xa di liéu bai vi né
chi hd tro méi quan hé mapping 1:1. NGi cach khac, mot to chuc 16p hoc c6 thé chi o
mot 1:1 mapping relationship véi bang co so dit liéu. Qua trinh chuyén doi dir lidu phirc
tap nhu 4nh xa entity class vao cac bang phuc tap khong duoc hd tro. Tuy nhién, ban co

thé anh xa entity class tai mot entity class view ma c6 thé ndi cac bang c6 lién quan.
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VI.8.3 Tao cac lop LINQ to SQL dwoc anh xa vao bang co sé dir liéu or cac khung
nhin.

Kéo céac bang hoic cac khung nhin tir Server Explorer / Explorer vao cac O / R
Designer dé tao ra ngoai c4c 16p thuc thé . Hon nira phuong phép DataContext 14 phuong
phap duoc sir dung dé thuc thi cap nhat co so dix liéu.

Theo mic dinh, cac LINQ SQL runtime tao ra logic dé luu cac thay di tir mot
entity class dugc cap nhat vao co sd dit liéu. Logic nay duoc dua trén so d6 cia bang
(dinh nghia cot va cac théng tin quan trong) Néu ban khong muén hanh dong nay, ban cé
thé cau hinh mot 16p thyuc thé sir dung quy trinh lwu trir dit liéu dé thuce thi viéc chén, cap
nhat, xda thay vi sir dung cac hoat dong mac dinh caa LINQ to SQL tai thoi gian chay.
Cha y: May tinh caa ban c6 thé hién ra cac tén khic nhau hay dia phuong khac nhau
trong s c4c yéu tb gioa dién nguoi dung Visual Studio trong hudng dan sau. Cac an ban
Visual Studio ma ban c6 va céc thiét 1ap ma ban xac dinh cac yéu té nay.

V1.8.4 Pé tao cac 16p dwoc anh xa vao dir liéu bang hoic cac khung nhin trong
LINQ to SQL.

1. Trong Server/Database Explorer, m¢ rong Tables or Views va dinh vi database
table or view ma ban muén sir dung trong tng dung cua ban.

2. Kéo bang hoac View vao trong O/R Designer.

Mét 16p thuc thé duoc tao ra va xuat hién trong bé mat cua thiét ké. Lép thuc thé co dic
tinh ma anh xa vao cac cot trong bang hay View dir liéu dugc chon.

Tao d6i twong dix liéu ngudn va hién thij dix liéu cho mét Form

Sau khi ban tao céc 16p thuc thé bang céch st dung O / R Designer, ban c6 thé tao ddi
tuong nguén dir liéu va dinh cu Data Sources Window trén cac 16p thuc thé.

Pé tao mot ddi twong ngudn dir liéu dva trén cac I6p thuc thé trong SQL LINQ

1. Trén trinh don Build, nhap chudt vao Build Solution dé xay dung cho du 4n cua ban.

2. Trén trinh don Data, nhap chudt vao Show Data Sources
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3. Trén ctra s6 Data Sources, nhap chuét vao Add New Data Source.

4. Click vao Object trén trang Choose a Data Source Type va sau d6 nhap chudt vao
Next

5. Mé rong cac nodes va vi tri va chon I6p cua ban.

Cha y: Néu 16p khach hang khong sin c6, huay trinh wizard, xay dung cac du an, va chay
trinh wizard lai.
1. Click vao Finish dé tao ra cac ngudn dit liéu va thém vao va thém vao entity class
Customer vao cira so nguon dit lidu.

2. Kéo cac muc tir cira s6 Data Sources vao trong Form

VII. LINQ to XML

LINQ to XML cung cap giao dién 1ap trinh XML ma don bay 1a .NET Language-
Integrated Query (LINQ) Framework. LINQ to XML str dung ngdn ngitr méi nhat cua
NET Framework va duoc so sanh va thiét ké lai véi giao dién 1ap trinh XML Document
Object Model (DOM)

LINQ to XML bao gém cac phuong phap khac nhau cho phép ban co thé thay ddi
so @6 XML mot cach truc tiép. ban c6 thé thém cac yéu t6, xoa cac yéu td, thay ddi ndi
dung cua mot yéu t6 d6 va thém céc thudc tinh vv. Giao dién 1ap trinh dugc mo ta trong
so d6 Modifying XML. Néu ban dang 1am lai thong qua mét trong cac axis nhu Element
va b an dang thay d6i so 6 XML nhu 1am la thong qua mot axis nhu khi ban 1am thong
qua axis, ban c¢6 thé gip voi mot vai 18i la. Su ¢d nay duoc biét dén nhu 1a "The
Halloween Problem™.

VIL.1 Pinh nghia.

Khi ban viét mot vai ma sir dung LINQ ma thong qua mot tap hop, ban dang viét
mi voi 161 viét tuong thuat. NO gan gidng nhu cai ban mudn va hon nira 13 “How”- ban
mudn 1am nhu thé nao.

1) Nhan yéu t6 dau tién.
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2) Kiém tra véi mot vai diéu kién.

3) Thay dbi né.

4) bat n6 trd lai danh sach sau do s€ 1a ma bt budc. Ban dang ndi voi may tinh rﬁng ban
lam c4i ban mudn nhu thé nao.

Tron 1an voi nhiing 16i viét ma nay trong mot s6 hoat dong tuong tu 1a cai dan dén cac su
¢ nhu sau:

Gia du ban c6 mdt danh sach céc lién két v4i 3 muc (a, b, vac):

a->b->c

Bay gio gia du ban mudn chuyén danh sach céc lién két va thém vao 3 muc méi (a', b', va
¢'). Ban muén danh sach cac lién két c6 két qua la:

a->a ->b->b'->c->c¢

Cho nén ban s& viét ma thong qua danh sach va cho cac muc khac ban thém mot muc méi
bao bén phai. Piéu gi s& xay ra néu mi cua ban s& nhin thay mot yéu to dau tién va chén
thém a’ sau nd. Bay gio ma cua ban s& chuyén sang nat tiép theo trong danh sach ma bay
gio 1a a’. no6 s€ thém vao mdt muc mai trong danh sach la a’’.

Cach xtr 1y su ¢b nay trong thue té nhu thé nao? Ban c6 thé c6 ban copy cta danh
sach cac lién két géc va tao mot danh sach hoan toan méi khac. Hodc néu ban dang ma
héa 1énh, ban c6 thé tim théy muc dau tién, thém vao muc méi va sau do tién 1én phia
trude 2 1an trong danh sach céc lién két, trén danh sach ma ban vira thém.

VIL.2 Thém vao trong khi lap.

Vi dy, gia su ban mudn viét mot vai ma cho céc yéu td trong mot so dd, ban mudn

tao ra mot yéu t6 khac tuong tu:

XElement root = new XElement("Root",
new XElement("A", "1"),
new XElement("B", "2"),
new XElement("C", "3")
);
foreach (XElement e in root.Elements())
root. Add(new XElement(e.Name, (string)e));
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Poan ma nay di vao vong lap vo han. Trang thai foreach lap lai thong qua axis cac
phan tir, thém vao cac yéu t6 méi trong doc. N6 két thuc viéc 1ap di lap lai thong qua cac
yéu td mai thém vao. Va boi vi né dinh phan cac dbi twong méi véi vong 1ip n6 sé chiém
hét toan b bo nhé hién hitu.

Ban c6 thé khic phuc mot s6 su ¢b béng cach déy cac tap hop st dung cac hoat
dong truy van chudn ToList(Tsource) nhu sau:

Bay gid cac ma lam viéc nhu so dd XML bén duéi:
VIIL.3 X0da trong khi lap.

Néu ban mudn x0a tat ca cac nat tai moi thoi diém ban c6 thé gap rui ro khi viét

ma nhu vi du sau:

XElement root = new XElement("Root",
new XElement("A", "1"),
new XElement("B", "2"),
new XElement("C", "3")
);
foreach (XElement e in root.Elements(). ToL.ist())
root. Add(new XElement(e.Name, (string)e));
Console.WriteLine(root);

XElement root = new XElement("Root",
new XElement("A", "1"),
new XElement("B", "2"),
new XElement("C", "3")

);

foreach (XElement e in root.Elements())
e.Remove();

Console.WriteLine(root);

Tuy nhién, diéu nay khong phai 14 cai ban mudn. Trong trudng hop niy, sau khi
ban g& bo yéu to dau tién,nd duoc gd bo tir so d6 XML khong chira gbc, va ma trong
phuong thire Element ma dang duoc lap lai khong thé tim thay trong cac yéu td tiép theo.
Quy trinh ma trudc theo dir liéu vao sau:

Giai phap nay dugc goi 1a ToList(TSource) dé cu thé hoa tap hop nhu sau:
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XElement root = new XElement("Root",
new XElement("A", "1"),
new XElement("B", "2"),
new XElement("C", "3")
);
foreach (XElement e in root.Elements(). ToL.ist())
e.Remove();
Console.WriteLine(root);
Va cubi ciing ban c6 thé loai trir cac trudong hop lip bang cach RemoveAll trong cac yéu

td cha:

XElement root = new XElement("Root",
new XElement("A", "1"),
new XElement("B", "2"),
new XElement("C", "3")
)i
root.RemoveAll();
Console.WriteLine(root);
VIL4 Tai sao khéng thé xirly LINQ tu dong?

Phuong phap tiép can nay s& luon mang lai tai nguyén cho bo nhd thay vi chi danh
gia khong. Tuy vay, no sé rat ton tai nguyén trong diéu kién thyc thi va sir dung b nho.
Trong thuc té, néu LINQ va LINQ to XML 1a dé tiép can thi né sé& roi vao tinh hudng
that.

Mot phuong phép tiép can khac 1a dat vao trong mét trong sé ct phap giao dich
vao trong LINQ va chuong trinh bién dich dé phéan tich ma va xac dinh tap hop dic biét
dé co can thiét dé duogc cu thé hoa. Tuy vay, viéc cd géng xac dinh tat ca cdc ma ma co
tac dong thir yéu rat phirc tap. Hiy xem doan ma sau:

varz =
from e in root.Elements()
where TestSomeCondition(e)
select DoMyProjection(e);
Nhu mi sé& can phan tich cac phuong thic TestSomeCondition va

DoMyProjection va tat ca cac phuong thirc dé xac dinh néu bat ki ma nao c6 tac dong thu
yéu. Nhung néu cac ma phan tich c6 thé khong thé tim ra bat ki ma nao 1a ma thir yéu. No
s& can phai chon mi c6 tac dong thir yéu trong cac yéu td con clia trong tinh hudng nay.
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LINQ to XML khong phan tich. N6 phu thudc vao sy c¢b xay ra.
Huoéng dan.
PAu tién khong tron 1an ma tudng thuat véi ma 1énh.

Tham chi khi ban biét chinh xac ngit nghia cta nd trong tap hop cua ban va ngir
nghia ctia phuong thitc ma c6 thé thay doi trong so d6 XML, néu ban viét mot vai ma rd
rang dé tranh dugc mot sé tinh hudng x4u xay ra, mé cia ban s& can phai duy tri béi cac
chuyén gia phat trién tmg dung khac trong twong lai va ho phai biét & cac van dé nay.

Néu ban tréon ma tudong thuat vi ma 1énh, thi ma cia ban dé bi bé gy hon.

Néu ban viét mi cu thé hoa cho mot tap hop cho nén nhitng van dé nay nén tranh,
cht y n6 véi phan dién giai thich hop trong doan mi cua ban cho nén cac 1ap trinh vién
bao tri s& hicu dugce van dé do.

Thi hai, néu viéc thyc thi cho phép du dung ma tuong thuat, ding thay doi cac so
dd XML hién co, hay tao ra mot so dd mai

XElement root = new XElement("Root",
new XElement("A", "1"),
new XElement("B", "2"),
new XElement("C", "3")
)i
XElement newRoot = new XElement("Root",
root.Elements(),
root.Elements()
)i
Console.WriteLine(newRoot);
Thém vao céc yeu to, thudc tinh va cac nat trong mot cady XML.

VIL5 Lam thé nao dé: viét mot phwong thirc axis LINQ to XML.

Ban c6 thé viét bang chinh phuong phap axis dé xay dung tap hop tir so d6 XML.
Céch tot nhat dé lam diéu d6 1a viét mot phuong thirc mé rong ma co thé tra vé tap hop
cac yéu t6 hay cac thudc tinh. Ban ciing c6 thé viét phuong thirc mo rong dé tra lai tap
hop con ctia cac yéu tb hay cac thudc tinh dya trén cac yéu cau cia tng dung.
Vi du: Vi du sau s dung hai phuong phap mé rong. Pau tién d6 la phuong phép
GetXPath t6 chirc trén d6i trong X va tra vé biéu thac Xpath rang khi dugc danh gia s&
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tra vé n(t hodc thudc tinh. Phuong phap thir hai d6 13 Find, t6 chirc trén yéu to X. N6 tra
vé tap hop cua cac ddi tugng Xatribute va ddi twong Xelement va chtra nhitng vin ban
dac biét.

Chu y: Vi du sau sir dung ciu trac x4y dung tra vé yield trong C#. Bai vi khong c6 khia
canh nao twong duong trong Visual Basic 2008, day 1a mot vi du chi dugc cung cép trong

C#.

public static class MyExtensions

{

private static string GetQName(XElement xe)
{
string prefix = xe.GetPrefixOfNamespace(xe.Name.Namespace);
If (xe.Name.Namespace == XNamespace.None || prefix == null)
return xe.Name.LocalName.ToString();
else
return prefix + ":" + xe.Name.LocalName.ToString();

¥

private static string GetQName(XAttribute xa)
{
string prefix =
xa.Parent.GetPrefixOfNamespace(xa.Name.Namespace);
If (xa.Name.Namespace == XNamespace.None || prefix == null)
return xa.Name.ToString();
else
return prefix + ":" + xa.Name.LocalName;

¥

private static string NameWithPredicate(XElement el)
{
if (el.Parent != null && el.Parent.Elements(el.Name).Count() != 1)
return GetQName(el) + "[" +
(el.ElementsBeforeSelf(el.Name).Count() + 1) + "]";
else
return GetQName(el);
}

public static string StrCat<T>(this IEnumerable<T> source,
string separator)
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{

return source.Aggregate(new StringBuilder(),
(sh, 1) =>sb
Append(i.ToString())
Append(separator),
s =>s.ToString());

¥

public static string GetXPath(this XObject xobj)
{
If (xobj.Parent == null)
{
XDocument doc = xobj as XDocument;
if (doc !'=null)
return ".";
XElement el = xobj as XElement;
if (el '=null)
return /" + NameWithPredicate(el);
/l the XPath data model does not include white space text nodes
/[ that are children of a document, so this method returns null.
XText xt = xobj as XText;
if (xt !=null)
return null;
XComment com = xobj as XComment;
if (com !=null)
return
g
(
com
.Document
.Nodes()
OfType<XComment>()
Count() =17
"comment()[" +
(com
.NodesBeforeSelf()
OfType<XComment>()
Count() +1) +
"
"comment()"
);
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XProcessinglnstruction pi = xobj as XProcessinglnstruction;
it (pi '=null)
return
ll/ll +
(
pi.Document.Nodes()
.OfType<XProcessinglInstruction>()
Count()1=17
"processing-instruction()[" +
(pi
.NodesBeforeSelf()
.OfType<XProcessinglInstruction>()
.Count() +1) +
ll]ll :
"processing-instruction()"
)i
return null;

¥

else
{

XElement el = xobj as XElement;

if (el != null)

{

return

g
el
Ancestors()
.InDocumentOrder()
.Select(e => NameWithPredicate(e))
StrCat("/") +
NameWithPredicate(el);

}

XAttribute at = xobj as XAttribute;

if (at != null)

return

g
at
.Parent
AncestorsAndSelf()
.InDocumentOrder()
.Select(e => NameWithPredicate(e))
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StrCat("/") +
"@" + GetQName(at);
XComment com = xobj as XComment;
if (com !=null)
return
g
com
Parent
AncestorsAndSelf()
.InDocumentOrder()
.Select(e => NameWithPredicate(e))
StrCat("/") +
(
com
Parent
.Nodes()
.OfType<XComment>()
Count() =17
"comment()[" +
(com
.NodesBeforeSelf()
OfType<XComment>()
Count() +1) +"]":
"comment()"
);
XCData cd = xobj as XCData;
if (cd !=null)
return
g
cd
.Parent
AncestorsAndSelf()
.InDocumentOrder()
.Select(e => NameWithPredicate(e))
StrCat("/") +

(
cd
Parent
.Nodes()
.OfType<XText>()
Count() =17
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"text()[" +
(cd
.NodesBeforeSelf()
OfType<XText>()
Count() +1) +"]":
"text()"
)i
XText tx = xobj as XText;
it (tx '=null)
return

e

tx

.Parent

AncestorsAndSelf()

.InDocumentOrder()

.Select(e => NameWithPredicate(e))

StrCat("/") +

(

tx

Parent

.Nodes()
OfType<XText>()
Count() =17
"text()[" +

(tx
.NodesBeforeSelf()
.OfType<XText>()
Count() +1) +"]":
"text()"

);
XProcessinglnstruction pi = xobj as XProcessinglInstruction;
if (pi = null)

return

g

pi

.Parent

AncestorsAndSelf()

.InDocumentOrder()

.Select(e => NameWithPredicate(e))

StrCat("/") +

(

Sinh vién thyc hién Nguyén Vin Thuy & Hoang Manh Gigi
Trang 64



Do an ki suw 1 Tim hiéu cong nghé LINQ va ing dung

pi

Parent

.Nodes()
.OfType<XProcessinglnstruction>()
Count() =17
"processing-instruction()[" +

(pi

.NodesBeforeSelf()

.OfType<XProcessinglInstruction>()
Count() +1) +"]":
"processing-instruction()"
);
return null;
}
}

public static IEnumerable<XObject> Find(this XElement source, string value)

{
if (source.Attributes().Any())

{
foreach (XAttribute att in source.Attributes())

{
string contents = (string)att;
if (contents.Contains(value))
yield return att;
}

¥
if (source.Elements().Any())

{
foreach (XElement child in source.Elements())
foreach (XObject s in child.Find(value))
yield return s;

¥

else
{
string contents = (string)source;
if (contents.Contains(value))
yield return source;
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class Program

{

static void Main(string[] args)

{

XElement purchaseOrders = XElement.Load(*"PurchaseOrders.xml");

IEnumerable<XObject> subset =
from xobj in purchaseOrders.Find(*1999")
select xobj;

foreach (XObject obj in subset)

{
Console.WriteLine(obj.GetXPath());

If (0bj.GetType() == typeof(XElement))
Console.WriteLine(((XElement)obj).Value);
else if (obj.GetType() == typeof(XAttribute))
Console.WriteLine(((XAttribute)obj).Value);
}

¥
¥

Vi du nay chi ra cach tinh céc tri s6 trung gian va c6 thé duogc sur dung trong sap xép, loc

va chon dir liéu.

Vi du: Vi du sau st dung ménh dé let
XElement root = XElement.Load("Data.xml");
IEnumerable<decimal> extensions =
from el in root.Elements("Data")
let extension = (decimal)el.Element("Quantity") * (decimal)el.Element("Price")
where extension >= 25
orderby extension
select extension;
foreach (decimal ex in extensions)

Console.WriteLine(ex);
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VIL.6 Cach tao mot tai liéu véi Namespaces (LINQ to XML) (C#)

Pé tao mot yéu td hay mdt thudc tinh ma la xuat hién trong namespace, ban c6 thé
tao nd v6i mot Xname chira mot Xnamespace chira URI mong mudn cho namespace.
Moi yéu td hay thudc tinh chira mgdt Xname va moi Xname chira mgt Xnamespace. Tham
chi mot yéu to khong phai 14 mot namespace, cac yéy to Xname van chira mot
namespace, dac tinh XNamespace.None. The XName.Namespace dugc bao dam s€ ko bi
Null

Ban c6 tuy chon dé tao ra mot thudc tinh namespace trong so dd XML. Nhitng
thudc tinh nay biéu thi cho namespace. Tao thudc tinh namespace la cach ban kiém séat
duoc tién td cua namespace va néu mot namespace la mot namespace mac dinh.

Dé tao mot thudc tinh ma co6 thé mo ta duoc namespace mac dinh véi mat tién to,
ban c6 thé tao mot thude tinh noi ma namespace cua thudc tinh tén trong Xmins va tén
ctia thudc tinh 12 tién t6 cua namespace. Tri s6 cuia thudc tinh 1a URI cua namespace
Néu so dd6 XML chira cac yéu t6 hau cac thudc tinh trong mot namespace va néy khong
c6 bat ki thudc tinh nao c6 thé mo ta namespace trong sudt qua trinh LINQ to XML tao ra
cac namespace mdc dinh hoac tao ra cdc namespace khong mac dinh va gan cac tién to
vao chuang.

Pbi tuong Xnamespace dugc dam bao s& thu nho néu cé hai dbi tuogng
Xnamespace c6 chinh xac URI twong tw, nhu thé né s& chia sé voi nhau trudng hop tuong
tu.

Vi du: Vi du sau la vi du cho viéc tao tai liéu vai mot namespace bai vi tai liéu trong vi
du nay chi chira duy nhat mot namespace va khong cé thudc tinh namespace nao cé thé
m0o ta namespace, LINQ to XML s¢€ tao ra mot namespace mac dinh.

/I Create an XML tree in a namespace.
XNamespace aw = "http://www.adventure-works.com";
XElement root = new XElement(aw + "Root",
new XElement(aw + "Child", “child content")
);

Console.WriteLine(root);
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Vi du sau tao ra mot tai liéu vd1 mot namespace. N6 cling tao ra mot thudc tinh mo
ta namespace voi mot tién tb namespace. Pé tao ra mot thude tinh ma cd thé mo ta
namespace vo1 mot tién to, ban c6 thé tao mot thudc tinh noi ma namespace cua tén thudc
tinh 12 Xmlns va tén cta thudc tinh 14 tién tb namespace. Tri s6 cua thudc tinh nay la URI
cua namespace.

Il Create an XML tree in a namespace, with a specified prefix

XNamespace aw = "http://www.adventure-works.com";

XElement root = new XElement(aw + "Root",
new XAttribute(XNamespace.Xmlns + "aw", "http://www.adventure-works.com"),
new XElement(aw + "Child", "child content")

);

Console.WriteLine(root);

Vi du sau chi ra cach tao trong tai liéu chira hai namespace. Mot 1a namespace mac
dinh, mot 1a namespace véi mot tién to.
Béang cach bao gom ca thudc tinh namespace trong yéu t0 gd, namespace dugc sap

xép theo timg chudi cho nén http://www.adventure-works.com 1a namespace mic dinh va

www.fourthcoffee.com 1a duge danh chudi voi mot tién to 1a fe

/[ The http://www.adventure-works.com namespace is forced to be the default
namespace.
XNamespace aw = "http://www.adventure-works.com";
XNamespace fc = "www.fourthcoffee.com";
XElement root = new XElement(aw + "Root",
new XAttribute("xmlins", "http://www.adventure-works.com"),
new XAttribute(XNamespace.Xmlns + "fc", "www.fourthcoffee.com"),
new XElement(fc + "Child",
new XElement(aw + "DifferentChild", "other content™)
),
new XElement(aw + "Child2", "c2 content"),
new XElement(fc + "Child3", "c3 content")
);

Console.WriteLine(root);
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Vi du sau chi ra cich tao mot tai liéu ma cé chtra hai namespace voi ca tién to cua
namespace.

XNamespace aw = "http://www.adventure-works.com";
XNamespace fc = "www.fourthcoffee.com”;
XElement root = new XElement(aw + "Root",
new XAttribute(XNamespace.Xmlns + "aw", aw.NamespaceName),
new XAttribute(XNamespace.Xmlns + "fc", fc.NamespaceName),
new XElement(fc + "Child",
new XElement(aw + "DifferentChild", "other content™)

),

new XElement(aw + "Child2", "c2 content"),
new XElement(fc + "Child3", "c3 content")

);

Console.WriteLine(root);

Phuong phap khéc ciing cho két qua tuong tu d6 13 st dung tén mé rong thay vi
mo ta va tao doi tugng Xnamespace.

Phuong phap nay thuc thi sy lién quan. Tai mdi thoi diém ban c6 thé cho qua mot
chudi ki tw ma chira cac tén trong LINQ to XML, n6 phai phan tach tén, tim ra cac
namespace dugc thu nho. Qua trinh ndy chiém nhiéu tai nguyén ciia CPU. Néu viéc thuc
thi ndy quan trong, ban c6 thé mudn st dung phuong phap ma cé thé mo ta va sir dung
dbi trgng Xnamespace mot cach rd rang.

/l Create an XML tree in a namespace, with a specified prefix
XElement root = new XElement("{http://www.adventure-works.com}Root",
new XAttribute(XNamespace.Xmlns + "aw", "http://www.adventure-works.com"),

new XElement("{http://www.adventure-works.com}Child", "child content")
);Console.WriteLine(root);

VIL.7 Cach Stream XML Fragments tir myt XmlReader

Khi ban phai xir Iy mot tap tin XML ¢& 1on, n6 c6 thé khong kha thi dé tai toan bo
so d6 XML vao trong bo nhé. Mot trong nhitng cach hiéu qua nhat 1a s dung
XmlReader dé doc cac ddi twong Xelement dé viét cho phuong thirc axis tiiy chinh. Mot
phuong thirc axis tra lai tap hop nhu [Enumerable(T) cua Xelement dugc chi ra trong vi
du trong chu dé nay. Trong phuong thirc axis tuy chinh, sau khi ban tao ra doan XML
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bang cach goi phuwong phap ReadFrom, tra vé tip hop bang cach sir dung yield return.
Piéu nay tao ra cac thuc hién cham ngir nghia cho tdy chinh phuong thirc axis.

Khi ban tao mot so do cdy XML tir dbi twong XmlReader, XmlReader phai dugc
dinh vi trong mot yéu to. Phuong phap ReadFrom khong tra lai cho t6i khi n6 doc dugc
thé dong cua cac phan tu.

Néu ban mudn tao mot so dd cay theo tung phz‘in, ban c6 thé chiing minh mat
XmlReader, vi tri ciia reader trén node ma ban mudn chuyén sang so d6 cdy Xelement va

sau d6 tao cac ddi tuong Xelement.

Vi du: Vi dy nay tao ra mot tly chinh phuong phap axis. Ban ¢6 thé truy van nd bang
cach sir dung mot truy van LINQ. Céc tly chinh phuong thirc axis, StreamRootChildDoc,

la mot phuong phap duoc thiét ké diac biét dé doc mot tai lidu cé 1ap lai mot yéu té Child.

Cha y:Vi du sau str dung cau tric yield return cua C # boi vi khong c6 tinh ning tuong
duong trong Visual Basic 2008, vi du nay chi dugc cung cap trong C #.

static IEnumerable<XElement> StreamRootChildDoc(StringReader stringReader)

{

using (XmlIReader reader = XmlIReader.Create(stringReader))
{

reader.MoveToContent();

Il Parse the file and display each of the nodes.

while (reader.Read())

{
switch (reader.NodeType)

{
case XmINodeType.Element:

if (reader.Name == "Child") {
XElement el = XElement.ReadFrom(reader) as XElement;
if (el 1= null)
yield return el,
h

break;
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k
¥

static void Main(string[] args)

{
string markup = @"<Root>
<Child Key=""01"">
<GrandChild>aaa</GrandChild>
</Child>
<Child Key=""02"">
<GrandChild>bbb</GrandChild>
</Child>
<Child Key=""03"">
<GrandChild>ccc</GrandChild>
</Child>
</Root>";

IEnumerable<string> grandChildData =
from el in StreamRootChildDoc(new StringReader(markup))
where (int)el. Attribute("Key") > 1
select (string)el.Element("GrandChild");

foreach (string str in grandChildData) {
Console.WriteLine(str);
}

¥

VIL8 Cach tao mét so' do (Tree) tir mot XmlReader.

Chu dé nay chi cho ban cach tao mot so do truc tiép tir mot XmlReader. Dé tao
mot Xelement tor mot XmlReader, ban phdi dinh vi XmlReader trén mot node.
XmlReader s& bo qua nhiing thanh phan va xtr 1y cac huéng din, nhung néu XmlReader
dugc dinh vi trén node van ban thi s& xuat hién mot 16i. Dé tranh nhimg 15i d6 thi ban
luén ludn phai dinh vi XmlReader trén element trude khi ban tao mét so dd XML (Cay
XML) tir XmlReader.

Vi du: M4 sau tao ra mot dbi twong T:System.Xml. XmlReader va sau d6 doc cac node

cho dén khi no tim ra element node dau tién va tai ddi tuong XElement.
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XmlReader r = XmlReader.Create("books.xml");

while (r.NodeType !'= XmINodeType.Element)
r.Read();

XElement e = XElement.Load(r);

Console.WriteLine(e);

VIL9 Thay d6i ciy XML tron b nhé trong so véi Functional Construction (LINQ
to XML)

Viéc thay d6i mot cay XML tai mot vi tri 1a cach tiép can truyén thong dé thay
ddi hinh dang ctia mot tai liéu XML. Mot ¢ng dung noi bat tai mot tai liéu vao dé luu trix
nhuy DOM hoic LINQ to XML; st dung mét giao dién l1ap trinh dé chén nodes, xda
nodes, hoic thay doi noi dung cua nodes; va sau d6 luu 1a mot tap tin XML dé chuyén n6
qua mang may tinh, LINQ to XML cho phép céch tiép can d6 ma c6 ich trong nhiéu kich
ban: functional construction.. functional construction 1am thay d6i cac dit liéu nhu 1a mot
van dé cua qua trinh chuyén d6i. Néu ban c6 thé biéu dién dit liéu hay chuyén né tir mau
nay qua mau khac ma cho mot két qua twong tu nhu khi ban ldy dit liéu va thao tac né
sang mot dang khac. Piéu quan trong ddi voi phuong phap functional construction do 1a
bo qua két qua cua truy van vai XDocument va XElement constructors.

Trong nhiéu truong hop, ban cé thé viét cac ma truyén dir liéu trong khoang thoi
gian ngan ma né cd thé tao tac cac kho luu trit dit liéu va ma d6 s& manh hon va dé dang
duy tri hon. Trong nhing trudng hop nay, mic du cac phwong phéap truyén dir liéu c6 thé
tén nhiéu tai nguyén xir Iy ciia may tinh ,d6 1a mot cach hiéu qua hon dé sira doi dir liéu.
Néu mot chuyén gia phat trién tng dung di lam quen v6i phuong phép nay thi trong
nhiéu trudng hop sé hiéu hon. Va ciing s& dé dang hon dé tim ma ma c6 thé thay d6i mdi
phan cua cay.

Chua dé nay cung cap mot vi du ma tir d6 1a trién khai thyc hién véi ca hai phuong
phap tiép can. Cac phuong phap tiép can noi ban sira d6i mot XML cay tai chd 1a quen
thudc dé c6 thém nhiéu DOM lap trinh, trong khi m3 vin ban bang cach st dung chuc
nang, cach tiép can cé thé hinh khéng quen thudc vai mot nguoi phat trién, khdng cé gi
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chua hiéu rang céch tiép can. Néu ban cé phai chi 1am cho mét nho dé sira dbi, b sung
mot XML cay 16n, cac phuong phéap tiép can noi ban sira d6i mot cay ¢ noi trong nhiéu
truong hop CPU s& mat it thoi gian.

VIL.10 Chuyén d6i thudc tinh vao cic phan tir.

Péi véi vi du nay, gia sit ban mudn sira doi céc tai lieu XML don gian sau do, dé
trg thanh yéu té thudc tinh. Cha dé& nay trinh bay cac truyén thdng dau tién tai-chd sta
d6i céch tiép can. Sau d6 no cho thay cac chirc ning xay dung phuong phap tiép can.
VII.10.1 Chinh sira mét cay XML.

Ban c6 thé viét mot s6 ma dé tao tir cac thanh phan thudc tinh, va sau d6 xda cac
thudc tinh, nhu sau.

XElement root = XElement.Load("Data.xml");
foreach (XAttribute att in root.Attributes()) {
root. Add(new XElement(att.Name, (string)att));

}
root.Attributes().Remove();

Console.WriteLine(root);
VII.10.2 Cach tiép can Functional Construction.

Nguoc lai, mot phuong phéap tiép can bao gom cac chirc ning ma dé tao thanh mot
cay méi, chon va lya chon thanh phan va cac thudc tinh tir cac ngudn gbc cay, va chuyén
chiing trong truong hop thich hop khi chung duoc dua vao cac cdy méi. Phuong phap
tiép can cac chirc nang nhu sau:

XElement root = XElement.Load("Data.xml");
XElement newTree = new XElement("Root",
root.Element("Child1"),
from att in root. Attributes()
select new XElement(att.Name, (string)att)

);

Console.WriteLine(newTree);
Vi du nay két qua dau ra trong cing moét XML vi du nhu 13 ngudi dau tién. Tuy
nhién, théng b&o rang ban co thé thuc su xem cac két qua cua cac cau tric XML mai

trong chirc ning, cach tiép can. Ban cd thé xem théng sang tao cua nguoi dan goc nguyén
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t5, rang hai bén nguyén té Child1 tir nguon gdc cdy, va ma chuyén bién rang thudc tinh tur
cay ngudn dé yéu to méi trong cay.

Céc chirc nang nhu trong trudng hop ndy khéng phai 1a bat ky ngan hon 13 ngudi
dau tién vi dy, va n6 khong phai 1a bat ky thuc sy don gian. Tuy nhién, néu ban c6 nhiéu
thay d6i dé 1am cho mot XML cy, cac phuong phap tiép can khong chire ning s& tré nén
kh& phirc tap va doi chiit mo hd. Nguoc lai, khi sir dung céc chirc nang, cach tiép can, ban
chi can nhan chudt mong muén XML, dua vao truy van va biéu thirc nhu 1a thich hop, dé
kéo trong noi dung mong mudn. Cac ma san lugng chirc nang, cach tiép can dugc dé
dang hon dé duy tri.

Chu y rang trong truong hop nay, cach tiép can cac chirc nang co 1& sé khong thuc
hién kha ciing nhu cac cdy. Cac van dé chinh 1a cach tiép can céc chuc ning tao thém
ngan song cac dbi twong. Tuy nhién, sy can bang la mot hiéu qua nhat néu sir dung cac
chtc nang cho phép cac phuong phép tiép can 16n hon cho cac 1ap trinh hiéu qua.

Pay 1a mot vi dy don gian, nhung né phuc vu dé hién thi su khéc biét trong triét ly
giita hai phuong phép tiép can. Phuong phép tiép can c4c chirc ning san xuat dat san
lwong 16N cho viéc chuyén cac tai liéu XML 16n hon.

Chu y rang trong truong hop nay, cach tiép can cac chirc nang co 1& s& khong thuc
hién kha ciing nhu cac cay str dung cach tiép can bang tay. Cac van dé chinh Ia cach tiép
can cé4c chirc nang tao thém ngan séng cac d6i tuong. Tuy nhién, sy can bang 1a mot hiéu
qua nhat néu sir dung cac chirc nang cho phép cac phuong phap tiép can 16n hon cho cac
lap trinh hiéu qua
VII.10.3 Removing Elements, Attributes, and Nodes from an XML Tree

Ban c6 thé stra d6i mot XML cay, loai bo céc phan tir, thudc tinh, va cac loai
nodes. X0& bo mot nguyén té hodc mot thugc tinh tir mot tai lieu XML 1a don gian. Tuy
nhién, khi loai bo c4c bo suu tap cua yéu té hay thudc tinh, trudc tién ban can mot bo suu
tap vao mot danh sach, va sau d6 xoa cac yéu té hoic thudc tinh tir danh sach. Céch tiép

can tot nhat 13 st dung cac phuong thirc ma rong, ma s& 1am viéc nay cho ban.
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Ly do chinh cho céng viéc nay 1a hau hét cac bo suu tap cua ban lay tir mot cay

dang c6 yielded XML bang céch sir dung thuc hién lam cham. Néu ban khéng 1am ching

xuit hién dau tién vao mét danh sach, hodc néu ban khong sir dung cic phuong phap md

rong cé thé gap mot 15i caa mot sd 1op.

Nhirng phuong thirc sau day xoa bo nodes va cac thugc tinh tir mot cay XML

[M:System.Xml.Ling.XAttribute.Remove()]

[M:System.Xml.Ling.XContainer.RemoveNodes()]

XElement.RemoveAll

XElement.RemoveAttributes

XElement.SetAttributeVValue

XElement.SetElementValue

XNode.Remove

Extensions.Remove

MO ta.

Loai bo mot XAttribute tir cha me
cua no.

Loai bo cac nodes con tor mot
XContainer.

Loai bo noi dung va cac thuoc tinh
tir mot XElement.

Loai bo cac thudc tinh cua mot
XElement.

Néu ban bo qua cho céc gia tri
null, sau do6 loai bo cac thudc tinh.

Néu ban bo qua cho céc gia tri
null, sau do loai bo cdc phan tu
con.

Loai bo mot XNode tir cha me cua
no.

Loai bo tat ca cac thuoc tinh hay
phan ti trong nguon thu tor mot
loat phan tir goc.

Vi du nay di ching minh ba phuong phap tiép can dé loai bo cac phan ta. Trudc

tién, nd loai bo mot phan ti. Thir hai, nd truy mot tap hop cac phan ti, cho hién ching

bang cach sir dung Enumerable.ToList (TSource), va loai bo nhitng bo suu tap. Cudi

cling, nd truy xuat mot tap hop cac phan tir va loai bo ching biang cach sir dung cac

phuong phap mé rong.
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Code

XElement root = XElement.Parse(@"<Root>
<Child1>
<GrandChild1/>
<GrandChild2/>
<GrandChild3/>
</Child1>
<Child2>
<GrandChild4/>
<GrandChild5/>
<GrandChild6/>
</Child2>
<Child3>
<GrandChild7/>
<GrandChild8/>
<GrandChild9/>
</Child3>
</Root>");
root.Element("Child1").Element("GrandChild1").Remove();
root.Element("Child2").Elements(). ToList().Remove();
root.Element("Child3").Elements().Remove();
Console.WriteLine(root);

Vi du: B¢ ¥ ring cac yéu to dau tién, chau ngoai da dugc xoé khoi Childl. Chau tat ca
cac yéu té da duoc xoa khoi Child2 va tir Child3. Khi ban goi mot trong nhumg phuong
phdp ma tro lai IEnumerable (T) cua XElement, ban c6 thé loc trén céc yéu td tén.
XElement po = XElement.Load(""PurchaseOrder.xml");
I[Enumerable<XElement> items =

from el in po.Descendants(*ProductName")

select el;
foreach(XElement prdName in items)

Console.WriteLine(prdName.Name + ":" + (string) prdName);

Céac phuong phap khac ma tra vé IEnumerable (T) cia XElement bo suu tap theo
cuing moét khudén mau. Chix ky cua ho 1a twong tu véi yéu td va Descendants. Sau day 13
danh sach day du cac phuong phap d6 c6 phuong phap tuong tu chit ky

e Ancestors
e Descendants
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Elements
ElementsAfterSelf
ElementsBeforeSelf
AncestorsAndSelf
DescendantsAndSelf
phan tir.
AncestorsAndSelf
Ancestors
Descendants
ElementsAfterSelf
ElementsBeforeSelf
DescendantsAndSelf

Ca

o o 0 0 0 0 OO o o o o o

Vi du sau hién thi ciing mot truy van cho XML 1a trong mot namespace.
XNamespace aw = "http://www.adventure-works.com";
XElement po = XElement.Load("PurchaseOrderinNamespace.xml");
IEnumerable<XElement> items =
from el in po.Descendants(aw + "ProductName")
select el;
foreach (XElement prdName in items)
Console.WriteLine(prdName.Name + ":" + (string)prdName);

VI.10.4 Lam thé nao dé: Loc trén mét Tuy chon Element.

Vi du: Pbi khi ban mubn loc cho mét yéu t6 mac du ban khéng chic chan né ton
tai trong tai liéu XML cta ban. Nén viéc tim kiém duoc thuc hién nhu vay 1a néu cac yéu
t5, khong c6 gi dac biét khdng co cac yéu té con, ban khong kich hoat mét tham chiéu
null ngoai 1¢ bang cach loc cho né. Trong vi du sau, cac yéu té Child5 khong c6 mot yéu
t6 Loai hinh child, nhung van con thi cac truy vdn mot céch chinh xac.

XElement root = XElement.Parse(@"<Root>
<Child1>
<Text>Child One Text</Text>
<Type Value=""Yes""/>
</Child1>
<Child2>
<Text>Child Two Text</Text>
<Type Value=""Yes""/>
</Child2>
<Child3>

Sinh vién thyc hién Nguyén Vin Thuy & Hoang Manh Gigi
Trang 77



Do an ki suw 1 Tim hiéu cong nghé LINQ va ing dung

<Text>Child Three Text</Text>
<Type Value=""No""/>
</Child3>
<Child4>
<Text>Child Four Text</Text>
<Type Value=""Yes""/>
</Child4>
<Child5>
<Text>Child Five Text</Text>
</Child5>
</Root>");
var cList =
from typeElement in root.Elements().Elements("Type™)
where (string)typeElement.Attribute("Value™) == "Yes"
select (string)typeElement.Parent.Element("Text");
foreach(string str in cList)
Console.WriteLine(str);

Vi du sau hién thi ciing mét truy van cho XML la trong mot namespace.
XElement root = XElement.Parse(@"<Root xmlns="http://www.adatum.com'>
<Child1>
<Text>Child One Text</Text>
<Type Value=""Yes""/>
</Child1>
<Child2>
<Text>Child Two Text</Text>
<Type Value=""Yes""/>
</Child2>
<Child3>
<Text>Child Three Text</Text>
<Type Value=""No""/>
</Child3>
<Child4>
<Text>Child Four Text</Text>
<Type Value=""Yes""/>
</Child4>
<Child5>
<Text>Child Five Text</Text>
</Child5>
</Root>");
XNamespace ad = "http://www.adatum.com"”;
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var cList =
from typeElement in root.Elements().Elements(ad + "Type")
where (string)typeElement.Attribute("Value™) == "Yes"
select (string)typeElement.Parent.Element(ad + "Text");
foreach (string str in cList)
Console.WriteLine(str);
VIL.10.5 Lam thé nao dé: Tim mét don Descendant ré Phwong thic sir dung.

Ban c6 thé sir dung mot rd phuong thic axis dé nhanh chong viét ma dé tim mot
phan tir ¢d tén duy nhat. Ky thuat nay 1a dac biét hiru ich khi ban mubn tim maot phan ti
con véi mot tén cu thé. Ban co thé viét ma dé diéu huéng téi cac yéu to mong mudn,
nhung thuong 1a nhanh hon va d& dang hon dé viét ma bang cach st dung rd axis.
Vi du:Vi du ndy sir dung cac nha diéu hanh dau tién dat tiéu chuan yéu cau tim kiém

XElement root = XElement.Parse(@"<Root>
<Child1>
<GrandChild1>GC1 Value</GrandChild1>
</Child1>
<Child2>
<GrandChild2>GC2 Value</GrandChild2>
</Child2>
<Child3>
<GrandChild3>GC3 Value</GrandChild3>
</Child3>
<Child4>
<GrandChild4>GC4 Value</GrandChild4>
</Child4>
</Root>");
string grandChild3 = (string)
(from el in root.Descendants(*GrandChild3")
select el).First();
Console.WriteLine(grandChild3);

VIL.10.6 Lam thé nao dé: Tim tit ca cac Nodes trong mét Namespace.
Ban c6 thé loc trén namespace ciia mdi phan tir hay thudc tinh dé tim tat ca céac

nodes trong d6 dac biét la namespace.
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Vi du sau tao ra mot XML cay véi namepace. Sau d6 né 1ap lai théng qua cac cay
va cac ban in tranh tén cua tat ca cac phan tir va cac thudc tinh trong mét trong nhiing
namespace.

string markup =  @"<aw:Root  xmlns:aw="http://www.adventure-works.com’
xmlins:fc="www.fourthcoffee.com'
<fc:Child1>abc</fc:Child1>
<fc:Child2>def</fc:Child2>
<aw:Child3>ghi</aw:Child3>
<fc:Child4>
<fc.GrandChild1>jki</fc:GrandChild1>
<aw:GrandChild2>mno</aw:GrandChild2>
</fc:Child4>
</aw:Root>";
XElement xmITree = XElement.Parse(markup);
Console.WriteLine(*"Nodes in the http://www.adventure-works.com namespace");
IEnumerable<XElement> awElements =
from el in xmlITree.Descendants()
where el.Name.Namespace == "http://www.adventure-works.com"
select el;
foreach (XElement el in awElements)
Console.WriteLine(el.Name.ToString());
Céc tép tin XML duoc truy cdp bang céch truy van chta cac tha tu trong hai

namespace khac nhau. C4c truy van tao ra mot cy mai chi voi cac yéu té trong mot trong

nhitng namespace.

XDocument cpo = XDocument.Load("ConsolidatedPurchaseOrders.xml");
XNamespace aw = "http://www.adventure-works.com";
XElement newTree = new XElement("Root",
from el in cpo.Root.Elements()
where el.Name.Namespace == aw
select el
);
Console.WriteLine(newTree);
VIL.10.7 Lam thé nao dé: Tim mét phan tir véi phan tir cu thé.

Chu dé nay cho thay nhu thé nao dé tim mét phan tir ma phan tir c6 mét child véi mot gia
tri cu thé.
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Vi du khi thir nghiém thay ring c6 mét phan ti: CommandLine phan tir con véi gia tri cua
Examp2.EXE".

XElement root = XElement.Load(*"TestConfig.xml");
IEnumerable<XElement> tests =
from el in root.Elements(*"Test")
where (string)el.Element(*CommandLine") == "Examp2.EXE"
select el;
foreach (XElement el in tests)
Console.WriteLine((string)el. Attribute("Testld™));
VI1.10.8 Lam thé nao dé: Tim mét Element véi mét thudc tinh cu thé.

Chu dé nay cho thay 1am thé nao dé tim mot yéu té ma c6 mét thudc tinh cé mot

gid tri cu thé. Vi du cho thiy nhu thé nio dé tim dia chi phan tu.

XElement root = XElement.Load(**PurchaseOrder.xml");
IEnumerable<XElement> address =

from el in root.Elements("Address")

where (string)el.Attribute("Type") == "Billing"

select el;
foreach (XElement el in address)

Console.WriteLine(el);

Vi du nay str dung céc tai liéu XML sau day:

XElement root = XElement.Load("PurchaseOrderInNamespace.xml");
XNamespace aw = "http://www.adventure-works.com";
IEnumerable<XElement> address =
from el in root.Elements(aw + "Address")
where (string)el. Attribute(aw + "Type") == "Billing"
select el;
foreach (XElement el in address)
Console.WriteLine(el);
VI.10.9 Lam thé nao dé: Tim Descendants véi mot cu thé Element namespace.

Doi khi ban muén tim thay tat ca descendants vai mot cai tén riéng. Ban co thé
viét ma dé lap qua tat ca cac phan tr con, nhung nd dwoc dé dang hon khi sir dung rd
axis.

Vi du: Vi du sau cho thay nhu thé ndo dé tim descendants dwa trén céc yéu té tén
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XElement root = XElement.Parse(@"<root>
<para>
<r>
<t>Some text </t>
</
VIL.10.10 Lam thé nao dé: Tao vin ban tir tip tin XML.

Vi du nay cho thiy nhu thé nao dé tao ra mot gia tri phan cach bang dau phay
(CSV) tap tin tir mot tép tin XML
Vi du: Phién ban C # cta vi du nay str dung ct phap phuong thirc tong hop va cac nha
diéu hanh dé tao ra mot tép CSV tir mot tai liéu XML trong mét biéu thirc don 1¢é.
Vi du nay str dung céc tai liéu XML sau day:

XElement custOrd = XElement.Load(*"CustomersOrders.xml");
string csv =
(from el in custOrd.Element("Customers™).Elements("Customer")
select
String.Format("{0},{1}.{2}.{3} {4} {5}.{6}.{7}.{8} {9H{10}",
(string)el.Attribute("CustomerID"),
(string)el.Element("CompanyName"),
(string)el.Element("ContactName"),
(string)el.Element("ContactTitle"),
(string)el.Element("Phone™),
(string)el.Element("Full Address").Element("Address"),
(string)el.Element("Full Address™).Element("City"),
(string)el.Element("FullAddress™).Element('Region™),
(string)el.Element("FullAddress™).Element("PostalCode"),
(string)el.Element("Full Address").Element("Country"),
Environment.NewL.ine

)

)

Aggregate(
new StringBuilder(),
(sb, s) => sh.Append(s),
sb => sh.ToString()

);

Console.WriteLine(csv);
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VIL.10.11 Lam thé nao dé: tao ra hé diang cip bang cach sit dung nhom.

Vi du nay cho thay nhu thé nao dé nhém dit liéu, va sau d6 tao ra XML dua trén
cac nhom.
Vi du:Vi du nay lan du tién mot nhom dit liéu theo thé loai, sau d6 méi tao ra mot tép

tin XML, trong d6 XML  Hierarchy phan anh  cac  nhom.

Vi du nay str dung céc tai liéu XML sau day:

XElement doc = XElement.Load("Data.xml");
var newData =
new XElement("Root",
from data in doc.Elements("Data")
group data by (string)data.Element("Category") into groupedData
select new XElement("Group",
new XAttribute("ID", groupedData.Key),
from g in groupedData
select new XElement("Data",
g.Element(""Quantity"),
g.Element("Price")
)
)
);
Console.WriteLine(newData);
VIL.10.12 Lam thé nao dé: Join hai by swu tap.

M6t phan tir hodc thugc tinh trong mot tai liéu XML d6i khi c¢6 thé tham giao cac
phan t khac, hay thudc tinh. Vi du, cac khach hang dit hang va cac tai lieu XML c
chtra mot danh séch céc khach hang va mot danh sach cac don dat hang. Tat ca cac yéu to
khach hang c6 chtra mot thuoc tinh ID khach hang. Tat ca cac yéu té don hang c6 chua
mot yéu to ID khéach hang. ID khach hang cac yéu t trong mdi don hang tham chiéu dén
cac thugc tinh ID khach hang trong mét khach hang.

Cha d¢é mau XSD File: Khach hang Pat hang va chita mot XSD ¢ thé dugc sir
dung dé xac minh tai liéu nay. N6 dung xs: chia khoa va xs: keyref cac tinh ning cua

XSD dé thiét lap cac thugc tinh ID khach hang cia cac khach hang la mot yéu té cha
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chét, va dé thiét 1ap mot méi quan hé giira cac yéu té ID khach hang & mdi don hang va
cac yéu t6 ID khach hang thuoc tinh trong mdi yéu té khach hang.
Vé6i LINQ to XML, ban cd thé tan dung cac méi quan hé nay bang céach sir dung ménh dé
join.

Luu ¥ rang vi khdng c6 chi muc c6 sin, nhu vay join s& c6 hiéu suat kém tai thoi gian
chay.

Vi du: Vi du sau join cac yéu té khach hang dén yéu té don hang, va tao ra mot tai liéu
XML méi trong d6 bao gébm cac yéu t6 CompanyName trong don dat hang.

Trudc khi thi hanh céc truy van, vi du validates rang céc tai liéu tuan thu véi céc
schema trong mau XSD File: Khach hang va Dit hang. Piéu nay dam bao rang ménh dé
join s& ludn lubn lam viéc.

Truy van nay trudc tién tra vé at ca cac phan tir khach hang, va sau dé join chiing
vao yéu té don hang. N6 chi lya chon cac don dit hang cho khach hang véi mot 1D khach
hang 16n hon "K". Sau d6 nd 1a mot du an moi it hang yéu té cé chira cac thong tin

khach hang trong pham Vi cua moi don dat hang.

Vi du nay sir dung céc tai lieu XML sau day: Luu ¥ rang join trong thoi trang nay sé
khong thuc hién rat tét. Tham gia duoc thuc hién théng qua mot tim kiém tuyén tinh.
Hién khong cd trong bang bam hoac 1ap chi muc dé giup d& vai hiéu qua hoat dong.

XmlSchemaSet schemas = new XmlSchemasSet();
schemas.Add("", "CustomersOrders.xsd");

Console.Write(*" Attempting to validate, ");
XDocument custOrdDoc = XDocument.Load("CustomersOrders.xml");

bool errors = false;
custOrdDoc.Validate(schemas, (o, €) =>
{
Console.WriteLine("{0}", e.Message);
errors = true;
b
Console.WriteLine(* custOrdDoc {0}", errors ? "did not validate™ : "validated");
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it (‘errors)

{
/I Join customers and orders, and create a new XML document with
/[ a different shape.

/I The new document contains orders only for customers with a
// CustomerID > "K'
XElement custOrd = custOrdDoc.Element('Root");
XElement newCustOrd = new XElement("Root",
from c in custOrd.Element("Customers").Elements("Customer")
join o in custOrd.Element("Orders").Elements("Order")
on (string)c.Attribute("CustomerID") equals
(string)o.Element(""CustomerID")
where ((string)c.Attribute("CustomeriD")).CompareTo("K") >0
select new XElement("Order",
new XElement(*CustomerID", (string)c.Attribute("CustomeriD")),
new XElement("CompanyName", (string)c.Element("CompanyName")),
new XElement("ContactName", (string)c.Element(*ContactName")),
new XElement("EmployeelD", (string)o.Element("EmployeelD")),
new XElement("OrderDate", (DateTime)o.Element("OrderDate"))
)
);
Console.WriteLine(newCustOrd);

}
VIL.10.13 Lam thé nao dé: Load XML tir mt tép.

Chu dé nay cho thay nhu thé nao dé tai XML tir mot URI bang cach st dung
phuong thirc XElement.Load
Vi du:Vi du sau cho thiy nhu thé nao dé tai mot XML tai liéu tir mot tap tin. Vi du sau
tai booksxml va dau ra cia cidy XML dé ban diéu  khién.
Vi du nay st dung céc tai li¢u XML sau day:

XElement booksFromFile = XElement.Load(@"books.xml");
Console.WriteLine(booksFromFile);
VIL.11 Sira d6i XML Trees.

LINQ to XML la mét trong bo nhé luu trir cho mét cadyXML. Sau khi ban tai hoac
phan tich ci phap XML mét cay tir mot nguon, LINQ to XML dé cho phép ban stra doi
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cdy, va sau do xauats ban cac cay, co I8 nd dé tiét kiém mat tap tin hoic giri né cho mot
may chu tur xa.

Khi ban stra d6i mét cay & chd, ban st dung mot sé phuong thirc, chang han nhu
thém. Tuy nhién, d6 12 mot cach tiép can dé sir dung chitic ning xay dung dé tao ra mot
cay mai véi mot hinh dang khac nhau. Ty thudc vao loai thay d6i ma ban can phai lam
dé cay XML cua ban, va tiy thuoc vao kich ¢& cua cay, cach tiép can nay cé thé duoc
thém manh mé& va dé dang hon dé phéat trién. Chu dé dau tién trong phan nay so sanh hai
phuong phap tiép can.

VIL.11.1 Lam thé nao dé: Viét mét truy van ma cac phan tir dea trén bdi canh.

Doi khi ban cd thé viét mot truy van ma su lva chon dua trén cac yéu té bdi canh
ctia ho. Ban ¢ thé muén loc dua trén trudc hay cac yéu té sau diy A / C / E . Ban ¢ thé
mudn loc dua trén con hoic cac phan tir.

Ban c6 thé 1am dugc diéu nay bang cach viét mot truy van va sir dung céc két qua cua cac
truy van trong ménh dé where. Néu ban c6 bai kiém tra dau tién khac null, va sau d6 tht
nghiém cac gia tri, d6 1a thuan tién hon dé truy van lam viéc trong mot ménh dé let, va
sau do sir dung céac két qua trong ménh dé where.

Vi du:Vi du sau p chon tat ca cac yéu té do 1a ngay 1ap tuc, theo sau 1a mot yéu té ul

XElement doc = XElement.Parse(@"<Root>

<p id=""1""/>
<ul>abc</ul>
<Child>
<p id=""2""/>
<notul/>
<p id=""3""/>
<ul>def</ul>
<p id=""4""/>
</Child>
<Child>
<p id=""5""/>
<notul/>
<p id=""6""/>

<ul>abc</ul>
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<p id=""7""/>
</Child>
</Root>");

IEnumerable<XElement> items =
from e in doc.Descendants(*'p")
let z = e.ElementsAfterSelf().FirstOrDefault()
where z !'= null && z.Name.LocalName == "ul"
select e;

foreach (XElement e in items)
Console.WriteLine("id = {0}", (string)e.Attribute("id"));
Vi du sau hién thi cing moét truy van cho XML la trong mot namespace.

XElement doc = XElement.Parse(@"<Root xmIns="http://www.adatum.com'>

<p id=""1""/>
<ul>abc</ul>
<Child>

<p id=""2""/>

<notul/>

<p id=""3""/>

<ul>def</ul>

<p id=""4""/>
</Child>
<Child>

<p id=""5""/>

<notul/>

<p id=""6""/>

<ul>abc</ul>

<p id=""7""/>
</Child>

</Root>");

XNamespace ad = "http://www.adatum.com”;

I[Enumerable<XElement> items =
from e in doc.Descendants(ad + "p™)
let z = e.ElementsAfterSelf().FirstOrDefault()
where z = null && z.Name == ad.GetName("'ul")
select e;

foreach (XElement e in items) N
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Console.WriteLine(*id = {0}", (string)e.Attribute("id"));
VIL.11.2 Lam thé nao dé: Viét truy van véi loc phirc tap.

Doi khi ban mudn viét LINQ dé truy van XML voeis céc bo loc phuc tap. Vi dy,
ban c6 thé tim tat ca cac yéu to d6 co mot yéu td con bang mot cai tén riéng va gié tri.
Vi du: Vi du nay cho thiy nhu thé nao dé tim tat ca cac phan tir PurchaseOrder rang c6
mot Address phan tir d6 c6 mot nghé thudc tinh 13 " Shipping ". N6 sir dung mat truy van
lbng trong meng dé& where, va cac nha diéu hanh tra vé gia tri true va bat ky gia tri tra vé
|2 true, néu bo suu tap c6 bat ky phan tir nao trong no.
Sau day la doan vi du:

XElement root = XElement.Load(**PurchaseOrders.xml");
IEnumerable<XElement> purchaseOrders =
from el in root.Elements(""PurchaseOrder")
where
(from add in el.Elements("Address")
where
(string)add.Attribute("Type™) == "Shipping" &&
(string)add.Element("State") == "NY"
select add)
Any()
select el;
foreach (XElement el in purchaseOrders)
Console.WriteLine((string)el. Attribute(""PurchaseOrderNumber"));

Vi du sau hién thi cung mét truy vdn cho XML la trong mot namespace.

Vi du nay str dung céc tai liéu XML sau day:

XElement root = XElement.Load("PurchaseOrdersinNamespace.xml");
XNamespace aw = "http://www.adventure-works.com";
IEnumerable<XElement> purchaseOrders =

from el in root.Elements(aw + "PurchaseOrder")

where
(from add in el.Elements(aw + "Address")
where
(string)add.Attribute(aw + "Type") == "Shipping" &&
(string)add.Element(aw + "State") == "NY"
select add)
Any()
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select el;
foreach (XElement el in purchaseOrders)
Console.WriteLine((string)el. Attribute(aw + "PurchaseOrderNumber"));

VIL.11.3 Lam thé nao dé: Truy vin LINQ dé sir dung XML xpath.

Chu dé nay giéi thiéu cac phuong thirc mé rong cho phép ban truy van mot XML
bang cach dung xpath cay.

Trir khi ban c6 mét Iy do rat cu thé cho cac cau hoi bang cach sir dung xpath,
chang han nhu str dung rong réi cua thira ma, bang cach si dung xpath voi LINQ to XML
khong phai 1a dé khuyén khich. Xpath truy van s& khéng thuc hién ciing nhu LINQ dé
truy van XML.

Vi du:Vi du sau tao mot XML cay nho va st dung XPathSelectElements dé chon mot b
cac phan tu.

XElement root = new XElement("Root",
new XElement("Child1", 1),
new XElement("Child1", 2),
new XElement("Child1", 3),
new XElement("Child2", 4),
new XElement("Child2", 5),
new XElement("Child2", 6)
);
IEnumerable<XElement> list = root.XPathSelectElements("./Child2");
foreach (XElement el in list)
Console.WriteLine(el);

VII.11.4 Lam thé nao dé: Xip sép cac phan tir.
DPoan mé sau cho thay viéc xap sép cac phan tir nhu thé nao.

XElement root = XElement.Load("Data.xml");
IEnumerable<decimal> prices =
from el in root.Elements(*'Data™)
let price = (decimal)el.Element(*'Price")
orderby price
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select price;
foreach (decimal el in prices)
Console.WriteLine(el);
VIL.11.5 Lam thé nao dé: xiip sép cac phén tir c6 nhiéu khéa.

XElement co = XElement.Load("CustomersOrders.xml");
var sortedElements =
from c in co.Element("Orders™).Elements("Order")
orderby (string)c.Element("ShipInfo™).Element(*ShipPostalCode™),
(DateTime)c.Element("OrderDate")
select new {
CustomerID = (string)c.Element("CustomerID"),
EmployeelD = (string)c.Element("EmployeelD"),
ShipPostalCode = (string)c.Element("Shipinfo™).Element("ShipPostalCode"),
OrderDate = (DateTime)c.Element("OrderDate")

}

foreach (var r in sortedElements)
Console.WriteLine("CustomerID:{0} EmployeelD:{1} ShipPostalCode: {2}
OrderDate:{3:d}", r.CustomerID, r.EmployeelD, r.ShipPostalCode, r.OrderDate);

VIL.11.6 Lam thé nao dé: Xip sép theo chinh sach thuc hién chuyén do6i cia tai
li¢u XML lén.

Doi khi, ban can phai chuyén d6i 16n céc file XML, va viét ting dung cua ban do,
dé dau vét bo nhé cua tng dung 1a 6 thé doan truéc. Néu ban cb gang dé dua dén mot
XML cay véi mot tép tin XML rat I6n, bd nhé cua ban s& dugc sir dung twong tng dé ty
16 voi kich thudc cua tap tin (c6 nghia 13, qua nhiéu). Vi vdy, ban nén s dung mot ky
thuat xap sép theo chinh sach, thay vi sir dung céc k¥ thuat khac.

Ky thuat sap xép theo chinh sach ap dung tét nhat trong tinh huéng ma ban can dé
xt ly cac ngudn tai liéu chi mot 1an, va ban c6 thé xur Iy cac yéu td trong tai liéu thu tu.
Truy van van hanh maét tiéu chuan nhat dinh, chang han nhu OrderBy,lap lai nguon cua
minh, thu thap tat ca cac dir liéu, phan loai no, va sau d6 cudi cing tra vé phan tir dau tién
trong ddy. Luu y rang néu ban str dung mot truy vin ma nha diéu hanh cho hién ra ngudn
truéc khi tra vé muc dau tién, ban s& khong giir lai mot dau chan nhé trong bd nhé cho
ung dung cua ban.
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O day c6 hai phuong thirc tiép can chinh. Mot cach tiép can 1a dé sir dung nhiing
dic diém cua XStreamingElement. Mot c4ch tiép can 1a dé tao ra mot XmlIWriter, va sir
dung kha ning cua LINQ to XML d¢é viét cac phan tir téi mot XmlWriter. Chu dé nay da
chang minh ca hai phwong phap tiép can trén.

Vi du: Vi du nay sir dung lam cham kha nang thuc hién cia XStreamingElement cho cac
ludng dau ra. Vi du nay c6 thé chuyén d6i mét tai liéu rat 16n trong khi van duy tri mot
dau vét bd nho.

Luu y rang tuy chinh axis (StreamCustomerltem) 14 mot cach cu thé bang cach
viét n6 cho rang tai liéu c6 Customer, Name va céc phan ta, va rang nhitng phan tir s&
duoc bd tri nhu sau Source.xml trong tai liéu. Mot chi tiét manh mé viéc trién khai thuc
hién, tuy nhién, ban s& dugc chuan bj dé phan tich ci phap cho mét tai liéu khong hop I¢.
The following is the source document, Source.xml:

static IEnumerable<XElement> StreamCustomerltem(string uri)

{

using (XmlIReader reader = XmlIReader.Create(uri))
{

XElement name = null;

XElement item = null;

reader.MoveToContent();

Il Parse the file, save header information when encountered, and yield the
/I 1tem XElement objects as they are created.

/l'loop through Customer elements
while (reader.Read())
{
if (reader.NodeType == XmINodeType.Element
&& reader.Name == "Customer")
{
/ move to Name element
while (reader.Read())
{
if (reader.NodeType == XmINodeType.Element &&
reader.Name == "Name")
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{

name = XElement.ReadFrom(reader) as XElement;
break;

}
¥

/l'loop through Item elements
while (reader.Read())

{
if (reader.NodeType == XmINodeType.EndElement)
break;
if (reader.NodeType == XmINodeType.Element
&& reader.Name == "ltem")
{
item = XElement.ReadFrom(reader) as XElement;
if (item = null)
{
XElement tempRoot = new XElement("Root",
new XElement(name)
)i
tempRoot.Add(item);
yield return item;
b
b
}
}
}
}
}
static void Main(string[] args)
{

XStreamingElement root = new XStreamingElement("Root",
from el in StreamCustomerltem(**Source.xml™)
select new XElement("ltem",
new XElement(*"Customer", (string)el.Parent.Element("Name")),
new XElement(el.Element("Key"))

)
);
root.Save("Test.xml");
Console.WriteLine(File.ReadAll Text("Test.xml™));
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}
VIL.11.7 Lam thé nao dé:truy cip luéng XML phan manh véi thong tin cho tiéu
de.

D6i khi ban ¢ doc cac tap tin XML 16n bat ky, va viét ting dung cua ban dé dau
vét bo nhé cua ang dung 1a c6 thé du doan trude duge. Néu ban ¢b gang dé 1y mot cay
XML 16n véi mot tép tin XML, bd nhé cua ban s& duoc st dung dé ty 18 kich ¢& cua tap
tin c6 nghia la, qua nhiéu. Vi vay, ban nén st dung mot k¥ thuat streaming, thay vi ki
thuat theo chinh sach.

Mot tly chon khac 1a dé viét tng dung cua ban bang cach sir dung XmlIReader.
Tuy nhién, ban cé thé mubn st dung LINQ d¢é truy van cdy XML. Néu nam trong trudng
hop nay, ban c6 thé viét riéng cua ban tly chinh phuong thuc axis.

Pé viét riéng phuong thirc axis cua ban, ban viét mot nho sir dung cac phuong
phap ma XmlReader dé doc nodes cho dén khi dat dén mét trong nhimng nodes trong d6
ban quan tim. Cac phuong phép sau dé goi ReadFrom, ma doc tir XmlIReader va bang
mot XML phan manh. N6 sau d6 tra vé mdi phan manh thong qua san luong tro vé
phuong phap d6 1a liét ké tuy chinh phuong thic axis cua ban. Sau d6 ban cd thé viét truy
van LINQ trén phuong thirc axis tuy chinh ciia ban

Ky thuat Streaming dugc ap dung tét nhat trong tinh hudng ma ban can dé xir ly
cac ngudn tai liéu chi mot 1an, va ban cd thé xtr Iy céc yéu té trong tai liéu co thi tu. Truy
van van hanh mot tiéu chuan nhat dinh, chang han nhu OrderBy, 1ap lai nguon cta minh,
thu thap tat ca cac dir liéu, phan loai nd, va sau dé cudi cuing tra vé muc dau tién trong
day. Luu y rang néu ban sir dung mét truy van ma nha diéu hanh hién ra nguén trude khi
tra vé muc dau tién, ban s& khéng giit mot dau vét bo nhé nho.

Céc phuong phap tiép can vi du nay ciing s& 13 d& xem phan thong tin tiéu dé nay,
lwu cac thong tin tiéu dé, va sau d6 xay dung mot cdy XML nhé co chua ca cac tiéu dé

thong tin va cac chi tiét ma ban dang liét ké. Cac phwong thuc axis sau do6 tra vé mai nay,
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cdy XML nho. C4c truy van sau d6 c6 quyén truy cap vao cac thong tin tiéu dé ciing nhu
cac théng tin chi tiét.

Phuong phap tiép can ndy c¢6 mot dau vét bd nhé nho. Tung chi tiét XML phan
manh nhu 13 sinh ra, khong c6 tham chiéu duoc giit lai, dé trugc phan manh, va né c6 san
tap hop rac. Luu y rang k§ thuat ndy tao ra nhiéu cac déi twong séng ngin trén heap.

Vi du sau cho thay lam thé nao dé trién khai thuc hién va st dung mét phuong
thizc ma tuy chinh axis lubng XML phan manh tir cac tap tin chi dinh boi cac URI. Pay la
tdy chinh axis cy thé bang van ban rang né nhu mét tai liéu c6 Customer, Name, va céc
phan tir, va rang nhitng phan ti s& duoc b tri nhu trong Source.xml tai liéu ¢ trén. Do 13
mat cach dé dang nhat dé trién khai thuc hién. Mot chi tiét manh mé viéc trién khai thyc

hién s& duoc chuan bi dé phan tich ct phap cho mot tai liéu khdng hop Ié.

static IEnumerable<XElement> StreamCustomerltem(string uri)

{
using (XmlIReader reader = XmlIReader.Create(uri))
{
XElement name = null;
XElement item = null;

reader.MoveToContent();

Il Parse the file, save header information when encountered, and yield the
/I Item XElement objects as they are created.

/l'loop through Customer elements
while (reader.Read())
{
if (reader.NodeType == XmINodeType.Element
&& reader.Name == "Customer")
{
/ move to Name element
while (reader.Read())
{
if (reader.NodeType == XmINodeType.Element &&
reader.Name == "Name")
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{

name = XElement.ReadFrom(reader) as XElement;
break;

}
¥

/l'loop through Item elements
while (reader.Read())

{
if (reader.NodeType == XmINodeType.EndElement)
break;
if (reader.NodeType == XmINodeType.Element
&& reader.Name == "ltem")
{
item = XElement.ReadFrom(reader) as XElement;
if (item 1= null) {
XElement tempRoot = new XElement("Root",
new XElement(name)
)i
tempRoot.Add(item);
yield return item;
b
b
}
}
}
}
}
static void Main(string[] args)
{

XElement xmITree = new XElement("Root",
from el in StreamCustomerltem("Source.xml")
where (int)el.Element("Key") >= 3 && (int)el.Element("Key") <=7
select new XElement("ltem",
new XElement(*"Customer", (string)el.Parent.Element("Name")),
new XElement(el.Element("Key"))

)
Ik
Console.WriteLine(xmITree);

¥
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VII.12 So sanh cac Xpath va LINQ to XML.

Xpath 1,0 dua ra trang thai ring mot bo suu tap ma 1a két qua cua danh gia 1a mot
biéu thire Xpath khong duoc khai béo.

Tuy nhién, khi lap lai thdng qua mot bo suu tap tra vé boi mot LINQ to XML
Xpath phuong thuc axis, cac nodes trong bo suu tip dang c6 trong tai liéu tro vé trét tu.
bay la truong hop ngay ca khi truy cap vao axis Xpath xac nhan, noi xac nhan co trong
én trong diéu khoan cua tai liéu dao nguoc trat tu, chiang han nhu preceding and
preceding-sibling.

Nguoc lai, hau hét cac LINQ to XML axis tra vé trong bo suu tap tai liéu co tha
tu, nhung hai trong s ching, Ancestors va AncestorsAndSelf, tra vé trong bo suu tap tai

lieu thtr tu ddo nguoc. Bang sau liét ké cac axis, va cho biét bo suu tap 1énh cho mdi thir

tu:

LINQ to XML axis Ordering
XContainer.DescendantNodes Document order
XContainer.Descendants Document order
XContainer.Elements Document order
XContainer.Nodes Document order
XContainer.NodesAfterSelf Document order
XContainer.NodesBeforeSelf Document order
XElement.AncestorsAndSelf Reverse document order
XElement.Attributes Document order
XElement.DescendantNodesAndSelf Document order
XElement.DescendantsAndSelf Document order
XNode.Ancestors Reverse document order
XNode.ElementsAfterSelf Document order
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XNode.ElementsBeforeSelf Document order
XNode.NodesAfterSelf Document order
XNode.NodesBeforeSelf Document order

VIII. LINQ to Objects

Thuat ngir "LINQ to Objects" dé cap dén viéc str dung cac truy van LINQ véi bat
ky tap hop IEnumerable hay IEnumerable (T), ma khoéng can st dung mot nha cung cap
hay API nhu LINQ to SQL hay LINQ to XML. Ban ¢4 thé sir dung LINQ dé truy van bat
Ky bd suu tdp enumerable nhu: List (T), Array, hoac Dictionary (TKey, TValue). Céc tap
hop ¢6 thé duoc ngudi dung xac dinh hoic c6 thé duogc tra lai boi mot. NET Framework
API.

Trong mot y nghia co ban, LINQ to Objects dai dién cho mot phuong phép tiép
can mai tGi tap hop. Trong cach cil, ban phai viét vong lap foreach phuc tap theo Iy
thuyét dé xac dinh rang lam thé nao truy xuat dit liéu tir mot tap hop. Trong LINQ dua ra
cach tiép can moi, ban viét md c6 tinh md ta nhitng gi ban mudn truy xuat.
Ngoai ra, c4c truy van LINQ cung cip ba sy tién loi hon cac vong lap foreach truyén
thong:

1. Ching ngan gon va dé doc, dac biét 1a khi ¢d nhiéu diéu kién loc.

2. Chling cung cap bo loc manh mé, sap xép, va kha niang gom nhom véi doan ma tng
dung nho nhat.

3. Chung c6 thé dugc chuyén dén cac nguon dit liéu khac vai mot vai hoac khéng co stra
d6i, bo sung.

Nhin chung, cac hoat dong phic tap hon ma ban muén thuc hién trén co so dit
liéu, cac ban s& thay ro hon lgi ich bang cach st dung LINQ thay vi k¥ thuat lap truyén

thdng.
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VIIL.1 Lam thé nao dé: Truy vin véi mot ArrayList LINQ

Khi st dung LINQ dé truy van cac tap hop khong c6 dic diém chung IEnumerable
nhu ArrayList, ban phai khai béo ré rang kiéu pham vi cua cé4c bién dé phan anh cu thé
cua cac loai ddi twong trong tap hop. Vi du, néu ban c6 mot ArrayList cia cac ddi twong
Student , ménh dé from cua ban nén trong nhu thé nay:
/] ct

var query = from Student s in arrList

Vi du sau cho thdy maot truy van don gian trén mot ArrayList. Luu ¥ rang vi du
nay khoi chay khi doan code goi phuong thirc Add, nhung diéu nay khdng phai 1a mot
y&u cau.

using System;
using System.Collections;
using System.Ling;

namespace NonGenericLINQ
{
public class Student
{
public string FirstName { get; set; }
public string LastName { get; set; }
public int[] Scores { get; set; }
}

class Program
{
static void Main(string[] args)
{
ArraylList arrList = new ArrayList();
arrList.Add(
new Student
{
FirstName = "Svetlana", LastName = "Omelchenko",
Scores = new int[] { 98, 92, 81, 60 }
1)
arrList.Add(
new Student
{
FirstName = "Claire", LastName = "O’Donnell", Scores
= new int[] { 75, 84, 91, 39 }
|
arrList.Add(
new Student
{
FirstName = "Sven", LastName = "Mortensen", Scores =
new int[] { 88, 94, 65, 91 }

Sinh vién thyc hién Nguyén Vin Thuy & Hoang Manh Gigi
Trang 98



Do an ki suw 1 Tim hiéu cong nghé LINQ va ing dung

b)) 8
arrList.Add(
new Student

{

FirstName = "Cesar", LastName = "Garcia", Scores =
new int[] { 97, 89, 85, 82 }
1)
var query = from Student student in arrlList
where student.Scores[0] > 95
select student;

foreach (Student s in query)
Console.WritelLine(s.LastName + ": " + s.Scores[0]);

// Keep the console window open in debug mode.

Console.WritelLine ("Press any key to exit.");
Console.ReadKey () ;

VIIL.2 LINQ and Strings

LINQ c6 thé duoc st dung dé truy van va bién d6i nhitng chdi va tap tap cua
nhitng chudi. N6 dac biét hitu ich véi cau tric dit lidu trong file van ban. CAc truy van
LINQ c6 thé duoc két hop voi cac ham va céac biéu thic cua chudi binh thuong. Vi dy,
ban c6 thé sir dung cac phuong thirc Split dé tao ra mot mang cuaa nhitng chudi ma ban cé
thé truy van sau d6 hoic sira d6i bang cach s dung LINQ. Ban c6 thé sir dung cac
phuong thic IsMatch trong ménh dé where cua mot truy van LINQ. Va ban c6 thé sir
dung LINQ dé truy van hoac stra d6i MatchCollection céc két qua tra lai bai mot biéu
thuc chinh quy.

VIIL.3 Lam thé nao dé: Pém sy xuit hién ciia mot tir trong mét chudi (LINQ)

Vi du nay cho thay cach s dung mot truy van LINQ dé dém céc xuat hién cua
mét tir trong mot chudi. Luu y rang dé thuc hién viéc dém, trudc tién 12 goi phuong thic
Split dé tao ra mot mang céc tir. O day 1a mot chi phi cho su thyc thi phuong thac Split.
Néu chi thao tac trén céc chudi 1a dé dém cac tir, ban nén can nhic viéc st dung céc
phuong thic Matches hoac IndexOf phu hop dé thay thé. Tuy nhién, néu chi phi khong
phai 1a mot van dé nghiém trong, hoac ban di phan chia cac cau dé thyc hién céc loai truy
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van trén nd, thi n6 1am cho cam giac sir dung LINQ dé truy cap céc tir hodc cum tir cling
nhu.

class CountWords
{
static void Main ()
{
string text = @"Historically, the world of data and the world of

objects" +

@" have not been well integrated. Programmers work in C# or Visual
Basic" +

@" and also in SQL or XQuery. On the one side are concepts such as
classes," +

@" objects, fields, inheritance, and .NET Framework APIs. On the
other side" +

@" are tables, columns, rows, nodes, and separate languages for
dealing with" +

@" them. Data types often require translation between the two
worlds; there are" +

@" different standard functions. Because the object world has no
notion of query, a" +

@" query can only be represented as a string without compile-time
type checking or" +

@" IntelliSense support in the IDE. Transferring data from SQL
tables or XML trees to" +

@" objects in memory is often tedious and error-prone.";

string searchTerm = "data";

//Convert the string into an array of words
string[] source = text.Split(new char(] { '.', '2', 'I! v Vgl
'+, ', }, StringSplitOptions.RemoveEmptyEntries);

// Create and execute the query. It executes immediately
// because a singleton value is produced.
// Use ToLowerInvariant to match "data" and "Data"
var matchQuery = from word in source
where word.ToLowerInvariant () ==
searchTerm.ToLowerInvariant ()
select word;

// Count the matches.

int wordCount = matchQuery.Count () ;

Console.WriteLine ("{0} occurrences(s) of the search term \"{1}\" were
found.", wordCount, searchTerm);

// Keep console window open in debug mode
Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;
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VIIL.4 Lam thé nao dé: Truy vin cho ciu d6 chira mét bj tir.
Vi du nay cho thay nhu thé nao dé tim cau trong mot tap tin van ban cd chira két
qua phu hop cho mdi mot b tir. Mic du cac diéu kién tim kiém 1a mot doan code cing

trong vi du nay, no ciing c6 thé duoc lay ra tai thoi gian chay. Trong vi du nay, cac truy

Van s& tra vé cac cAu c6 chira cac cum tir "Historically”, "data," va "integrated"

class FindSentences
{
static void Main ()
{

string text = @"Historically, the world of data and the world of
objects " +

@"have not been well integrated. Programmers work in C# or Visual
Basic " +

@"and also in SQL or XQuery. On the one side are concepts such as
classes, " +

@"objects, fields, inheritance, and .NET Framework APIs. On the other
side " +

@"are tables, columns, rows, nodes, and separate languages for
dealing with " +

@"them. Data types often require translation between the two worlds;
there are " +

@"different standard functions. Because the object world has no
notion of query, a " +

@"query can only be represented as a string without compile-time type
checking or " +

@"IntelliSense support in the IDE. Transferring data from SQL tables
or XML trees to " +

@"objects in memory is often tedious and error-prone.";

// Split the text block into an array of sentences.
string[] sentences = text.Split(new char[] { '.', '?2', '"!' });

// Define the search terms. This 1list could also be dynamically
populated at runtime.

string[] wordsToMatch = { "Historically", "data", "integrated" };

// Find sentences that contain all the terms 1in the wordsToMatch

array.
// Note that the number of terms to match is not specified at compile
time.
var sentenceQuery = from sentence in sentences
let w = sentence.Split (new char(] { '.', '2',

LI 1 1 T T 1 1 }
L 4 4 r I A 4 4 4

StringSplitOptions.RemoveEmptyEntries)
where

w.Distinct () .Intersect (wordsToMatch) .Count () == wordsToMatch.Count ()
select sentence;
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// Execute the query. Note that you can explicitly type
// the iteration variable here even though sentenceQuery
// was implicitly typed.
foreach (string str in sentenceQuery)
{
Console.WritelLine (str);
}
// Keep the console window open in debug mode.

Console.WriteLine ("Press any key to exit");
Console.ReadKey () ;

C4c truy van lam viéc bang cach trudc tién phan d6i van ban vao ciu, va sau do
tach céc cau vao mot mang c6 chira nhitng chudi ciia mdi tir. DSi voi mdi arrays nay,
phuong thirc Distinct loai bo tat ca cac ki tu nao bi tring lap, va sau do truy van thuc hién
cac hoat dong trén mot phan cit tir mang va cac mang wordsToMatch. Néu viéc dém cac
diém giao 1a giéng nhu dém cta mang wordsToMatch, tit ca cac tir da duogc tim thay
trong tir va ban dau la ciu tra ve.

Trong ldc goi dén Split, cac dau chdm ciu nhu dau tich duoc sir dung dé loai bo
ching khoi chudi. Néu ban di khong lam duoc diéu nay, vi du nhu ban c6 thé c6 mot
chudi "Historically," rang s& khéng phu hop véi "Historically" trong mang
wordsToMatch. Ban cd thé sir dung dé c6 thém céc dau tach, tdy thudc vao loai dau cham
cau duoc tim thay trong cac ngudn vin ban.

VIIL5 Lam thé nao dé: Truy van cho cac ky tu trong mjt String (LINQ)

Bai vi trong thuc hién cac 16p String ¢ chung interface IEnumerable (T), bat ky
chudi ¢ thé duoc truy van nhu 1a mot chudi cac ky tu. Tuy nhién, diéu nay khdng phai 1a
mot cach st dung chung caa LINQ.

Vi dy sau truy van mot chudi dé xac dinh sé luong sé chir sé chira trong né. Luu
rang cac truy van la "reused" sau khi duoc thuc hién lan dau tién. Didu nay c6 thé vi cac

truy van tu né khong luu trir bat ky két qua thyc su.

class QueryAString
{

static void Main ()

{
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string aString = "ABCDES9F-J74-12-89A";

// Select only those characters that are numbers
IEnumerable<char> stringQuery =

from ch in aString

where Char.IsDigit (ch)

select ch;

// Execute the query
foreach (char c in stringQuery)
Console.Write(c + " ");

// Call the Count method on the existing query.
int count = stringQuery.Count () ;
Console.WriteLine ("Count = {0}", count);

// Select all characters before the first '-'
IEnumerable<char> stringQuery2 = aString.TakeWhile(c => c != "'-");

// Execute the second query
foreach (char c¢ in stringQuery?2)
Console.Write(c);

Console.WritelLine (System.Environment.NewLine + "Press any key to exit");
Console.ReadKey () ;

VIIL.6 Lam thé nao dé: Két hop LINQ truy véan véi cac biéu thirc chinh quy.

Vi dy nay cho thay cach st dung 16p Regex dé tao ra mot biéu thirc chinh quy cho
phU hop hon trong chudi van ban. Céc truy van LINQ la cach dé dang dé loc chinh xac veé
c4c tap tin ma ban mudn tim kiém véi cac biéu thic chinh quy, va dé hinh thanh cac két
qua.

class QueryWithRegEx
{
public static void Main ()

{
string startFolder = @"c:\program files\Microsoft Visual Studio 9.0\";

IEnumerable<System.IO.FileInfo> fileList = GetFiles (startFolder);
System.Text.RegularExpressions.Regex searchTerm =

new System.Text.RegularExpressions.Regex (@"Visual

(Basic|C#|C\+\+|J#|SourceSafe|Studio)") ;

var queryMatchingFiles =

from file in filelList

where file.Extension == ".htm"

let fileText = System.IO.File.ReadAllText (file.FullName)

let matches = searchTerm.Matches (fileText)

where searchTerm.Matches (fileText) .Count > 0

select new

{

name = file.FullName,
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matches = from System.Text.RegularExpressions.Match match in matches
select match.Value

}i

// Execute the query.
Console.WriteLine ("The term \"{0}\" was found in:", searchTerm.ToString()):;

foreach (var v in queryMatchingFiles)
{ string s = v.name.Substring(startFolder.Length - 1);
Console.WritelLine(s);

// For this file, write out all the matching strings
foreach (var v2 in v.matches)

{
Console.WriteLine (" " + v2);
}
}
Console.Writeline ("Press any key to exit");
Console.ReadKey () ;
} static IEnumerable<System.IO.FileInfo> GetFiles(string path)

if (!System.IO.Directory.Exists (path))
throw new System.IO.DirectoryNotFoundException();

string[] fileNames = null;
List<System.IO.FileInfo> files = new List<System.IO.FileInfo>();

fileNames = System.IO.Directory.GetFiles (path, Wes , wd
System.IO.SearchOption.AllDirectories);
foreach (string name in fileNames)

{
files.Add (new System.IO.FileInfo (name)) ;

}

return files;

Luu ¥ rang ban cling ¢ thé truy van ddi twong MatchCollection dugc tra lai boi
mot RegEx tim kiém. Trong vi du nay chi ¢6 gia tri cia mdi twong xung 13 dugc tra vé
trong cac két qua. Tuy nhién, day ciing 1a dé c6 thé sir dung LINQ dé thuc hién tat ca céc
loai loc, phan loai, va cac nhom trén tap hgp. Boi vi MatchCollection 1a mét tap hop
khong c6 kiéu chung IEnumerable, ban can phai rd rang trang tai trong pham vi cta cac
loai bién trong truy van.

VIIL.7 Cau héi ban ciu tric dir liéu & dinh dang viin ban

Nhiéu loai khac nhau cua cac file van ban bao gom mét loat cac dong, thudng

Xuyén véi cac dinh dang twong tu, chang han nhu tab hay dau phay phan cac tap tin hoic

cd dinh-chiéu dai dong. Sau khi ban doc nhu mét tap tin van ban vao bo nhg, ban cé thé
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st dung LINQ dé truy van va / hoic sira doi dong. Cac truy van LINQ ciing don gian hoa
cac nhiém vu, két hop dit liéu tir nhidu nguon
VIIL.7.1 Lam thé nao dé: Tim cac tip khac biét giira hai danh sach (LINQ)

Vi du ndy cho thdy nhu thé nao dé sir dung LINQ dé so sanh hai danh sach cua

nhitng chudi va nhitng dong c6 trong names|.txt nhung khong c6 trong names?2.txt.

class Comparelists
{
static void Main ()
{
// Create the IEnumerable data sources.
string[] namesl System.IO.File.ReadAllLines (@"../../../namesl.txt");
string[] names2 System.IO.File.ReadAllLines (@"../../../names2.txt");

// Create the query. Note that method syntax must be used here.
IEnumerable<string> differenceQuery =
namesl.Except (names2) ;

// Execute the query.
Console.Writeline ("The following lines are in namesl.txt but not names2.txt");
foreach (string s in differenceQuery)

Console.WriteLine(s) ;

// Keep the console window open in debug mode.
Console.Writeline ("Press any key to exit");
Console.ReadKey () ;
}
}

VIIL.7.2 Lam thé nao dé: Sip xép hay Loc dir liéu Vin ban béi bat ki mét tir hoic
mot treong (LINQ)

Vi du sau cho thdy 1am thé nao dé phan loai ciu triic caa dong van ban, chang han
nhu gia tri phan cach bing dau phay, bai bat ky truong nao trong dong. Cac truong co thé
dugc xac dinh theo kiéu dong tai thoi gian chay. Gia dinh riang cac truong trong
scores.csv cua sinh vién dai dién cho mot s6 1D, tiép theo 1a mot loat cac bai kiém tra bon
diém so.
public class SortLines

{

static void Main ()

{

// Create an IEnumerable data source
string[] scores = System.IO.File.ReadAllLines(Q"../../../scores.csv");

// Change this to any value from 0 to 4.
int sortField = 1;

Console.WriteLine ("Sorted highest to lowest by field [{0}]:", sortField);
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// Demonstrates how to return query from a method.
// The query is executed here.
foreach (string str in RunQuery (scores, sortField))

{

Console.WriteLine (str);

}

// Keep the console window open in debug mode.
Console.WritelLine ("Press any key to exit");
Console.ReadKey () ;

}

// Returns the query variable, not query results!
static IEnumerable<string> RunQuery (IEnumerable<string> source, int num)

{
// Split the string and sort on field[num]
var scoreQuery = from line in source
let fields = line.Split(',"')
orderby fields[num] descending
select line;

return scoreQuery;

VIIL.7.3 Lam thé nao dé: Sip xép lai cac truong dwoc dinh giéi trong file.

Mot gia tri phan cach bang dau phay (CSV) file 1a mot tap tin van ban né thudng
duoc sir dung dé luu trix di liéu bang tinh hay xép nhu bang céac dir liéu duoc dai dién boi
cac hang va cot. Bang viéc sir dung phuong thirc Split dé phan cach cac linh vuc, no l1a
rat dé dang dé truy van va thao tac cac file bang cach sir dung LINQ. Trong thyc té, cing
mét ky thuat c6 thé duoc sir dung dé sap xép lai phan ndo cau tric cua dong van ban; nd
khong phai la gidi han d6i véi cac tap tin CSV.

Trong vi du sau, gia dinh rang ba cot dai dién cta hoc sinh "last name", "first
name", va "ID”. Céc trudong dang cé theo thur tw chit cai dya trén tén cia méi hoc sinh.
C4c truy van tao ra mot ddy méi, trong do6 cac cot 1D xuat hién trudc, theo sau 1a mot cot
thir hai 1a két hop hai phan last name va first name cua hoc sinh. Nhitng dong da duoc
sap xép theo ID. Céc két qua duoc luu vao mdt tap tin méi va cac dit liu ban dau la
khong sira doi.

VIIL.8 Pé tao cac tép dir liu
Tao méi mot du anVisual C# va sao chép nhitng dong nay vao mot tap tin van ban
g6c ma co tén spreadsheet].csv. Luu tap tin trong thu muc giai phap cua ban.
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class CSVFiles
{
static void Main(string[] args)
{
// Create the IEnumerable data source
string[] lines = System.IO.File.ReadAllLines(Q"../../../spreadsheetl.csv");

// Create the query. Put field 2 first, then
// reverse and combine fields 0 and 1 from the old field
IEnumerable<string> query =

from line in lines

let x = line.Split(',")

orderby x[2]

select x[2] + ", " + (x[1] + "™ " + x[0]);

// Execute the query and write out the new file. Note that WriteAllLines
// takes a string[], so ToArray is called on the query.
System.IO.File.WriteAllLines(@"../../../spreadsheet2.csv", query.ToArray());

Console.Writeline ("Spreadsheet2.csv written to disk. Press any key to exit");
Console.ReadKey () ;

}
}

VIIL.8.1 Lam thé nao dé: Két hop va so sanh cac tap hop chudi (LINQ)

Vi dy nay cho thay nhu thé nao dé tron file co chira dong vin ban va sau d6 phan
loai cac két qua. Cu thé, n6 cho thay nhu thé nao dé thuc hién mot cach dé dang dé ghép,
hop trén hai bd dong van ban.

class MergeStrings

{

static void Main (string[] args)

{

//Put text files in your solution folder

string[] fileA =
System.IO.File.ReadAllLines (@"../../../namesl.txt");
string[] fileB =

System.IO.File.ReadAllLines (@"../../../names2.txt");

//Simple concatenation and sort. Duplicates are preserved.
IEnumerable<string> concatQuery =
fileA.Concat (fileB) .OrderBy (s => s);

// Pass the query variable to another function for execution.
OutputQueryResults (concatQuery, "Simple concatenate and sort.
Duplicates are preserved:");

// Concatenate and remove duplicate names based on
// default string comparer.
IEnumerable<string> uniqueNamesQuery =
fileA.Union(fileB) .OrderBy (s => s);
OutputQueryResults (uniqueNamesQuery, "Union removes duplicate
names:") ;
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// Find the names that occur in both files (based on
// default string comparer) .
IEnumerable<string> commonNamesQuery =
fileA.Intersect (fileB);
OutputQueryResults (commonNamesQuery, "Merge based on
intersect:");

// Find the matching fields in each list. Merge the two
// results by using Concat, and then

// sort using the default string comparer.

string nameMatch = "Garcia";

IEnumerable<String> tempQueryl
from name in fileA
let n = name.Split(',")
where n[0] == nameMatch
select name;

IEnumerable<string> tempQuery2 =
from name?2 in fileB
let n2 = name2.Split(',")
where n2[0] == nameMatch
select name?2;

IEnumerable<string> nameMatchQuery =
tempQueryl.Concat (tempQuery?2) .OrderBy (s => s);
OutputQueryResults (nameMatchQuery, String.Format ("Concat based on
partial name match \"{0}\":", nameMatch));

// Keep the console window open in debug mode.
Console.WritelLine ("Press any key to exit");
Console.ReadKey () ;

}

static wvoid OutputQueryResults (IEnumerable<string> query, string
message)
{
Console.WriteLine (System.Environment.NewLine + message);
foreach (string item in query)
{
Console.WriteLine (item) ;
}

Console.WriteLine ("{0} total names in list", query.Count());

VIIL.8.2 Lam thé nao dé: LAy ra tap hop ddi twong tir nhiéu ngudn (LINQ)
Vi du nay cho thay nhu thé ndo dé tron di liéu tir cac loai ngudn khac nhau vao
maot chudi cac loai méi. Cac vi du trong cac ma sau day s& tron cac chudi véi nhiing
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mang sé nguyén. Tuy nhién, trong cling mét nguyén tic ap dung cho bat ky hai ngudn dix

licu, bao gom ca bat ky sy két hop cua cic dbi twong trong bd nhé.

Vi du: Vi du sau cho thay cach sir dung mot tén kiéu Student dé luu trir dit liéu tir hai bo

nhé trong tap hop cia nhitng chudi ma md phong dir liéu trong bang tinh. Trudc tién tap

hop cua cac chudi miéu ta cac tén va ID, va tiép theo tap hop miéu ta ID cua hoc

sinh(trong cot dau tién).

class Student

{
public string FirstName { get; set; }
public string LastName { get; set; }
public int ID { get; set; }
public List<int> ExamScores { get; set; }

}

class PopulateCollections

{

static void Main ()

{
Dissimilar Files (LINQ)

string[] names = System.IO.File.ReadAllLines(@"../../../names.csv");
string[] scores =
System.IO.File.ReadAllLines (Q"../../../scores.csv");
IEnumerable<Student> queryNamesScores =
from name in names
let x = name.Split(',")
from score in scores
let s = score.Split(',")
where x[2] == s[0]
select new Student ()
{
FirstName = x[0],
LastName = x[1],
ID = Convert.ToInt32 (x[2]),
ExamScores = (from scoreAsText in s.Skip (1)
select Convert.ToInt32 (scoreAsText)) .
ToList ()
}i
List<Student> students = queryNamesScores.ToList () ;
foreach (var student in students)
{
Console.WritelLine ("The average score of {0} {1} is {2}."
student.FirstName, student.LastName,

student.ExamScores.Average()) ;

}

//Keep console window open in debug mode
Console.WriteLine ("Press any key to exit.");

Sinh vién thyc hién Nguyén Vin Thuy & Hoang Manh Gigi
Trang 109



Do an ki suw 1 Tim hiéu cong nghé LINQ va ing dung

Console.ReadKey () ;

VIIL.8.3 Lam thé nao dé: Gia nhap ndi dung tir cac file khong cung dang.

Vi du nay cho thdy nhu thé nao dé tham gia dit liéu tir hai dau phay phan chia tap
tin ring mot trong cac gia tri duoc sir dung nhu mot chia khoa phu hop. K§ thuét nay co
thé 13 hitu ich néu ban c6 két hop dit liéu tir hai bang tinh, hay dit liéu tir mot bang tinh va
mot tap tin c6 dinh dang khéac, vao maot tap tin méi. Ban ciing c6 thé sira doi vi du nay dé
lam viéc véi bat ky hinh thirc nao vé cau tric van ban.

class JoinStrings

{

static void Main ()

{

string[] names = System.IO.File.ReadAllLines (@"../../../names.csv");
string[] scores = System.IO.File.ReadAllLines(@"../../../scores.csv");
IEnumerable<string> scoreQueryl =

from name in names

let nameFields = name.Split(',"'")

from id in scores

let scoreFields = id.Split(',")

where nameFields[2] == scoreFields[0]
select nameFields[0] + "," + scoreFields[1l] + "," + scoreFields[2]
+ "," 4+ scoreFields[3] + "," + scoreFields[4];

OutputQueryResults (scoreQueryl, "Merge two spreadsheets:");
Console.WritelLine ("Press any key to exit");
Console.ReadKey () ;

}

static void OutputQueryResults (IEnumerable<string> query, string message)

{

Console.Writeline (System.Environment.NewLine + message);
foreach (string item in query)

{

Console.WritelLine (item) ;

}

Console.WritelLine ("{0} total names in list", query.Count());

}
}

VIIL.8.4 Lam thé nao dé: Tach mét file vao cac file bang cach sir dung cAc nhém

(LINQ)
Vi du sau cho thiy cong viéc do.

class SplitWithGroups
{

static void Main ()

{
string[] fileA = System.IO.File.ReadAllLines(Q"../../../namesl.txt");

Sinh vién thyc hién Nguyén Vin Thuy & Hoang Manh Gigi
Trang 110



Do an ki suw 1 Tim hiéu cong nghé LINQ va ing dung

}
}

var mergeQuery
var groupQuery = from name in mergeQuery

string[] fileB = System.IO.File.ReadAllLines(@"../../../names2.txt");

fileA.Union (fileB) ;.

let n = name.Split(',")
group name by n[0][0] into g
orderby g.Key

select g;

foreach (var g in groupQuery)

{

// Create the new file name.
string fileName = @"../../../testFile " + g.Key + ".txt";

// Output to display.
Console.WritelLine (g.Key) ;

// Write file.
using (System.IO.StreamWriter sw = new System.IO.StreamWriter (fileName))

{
foreach (var item in q)
{
sw.WritelLine (item) ;
// Output to console for example purposes.
Console.WriteLine (" {0}", item);

}
}

// Keep console window open in debug mode.
Console.WritelLine ("Files have been written. Press any key to exit");

Console.ReadKey () ;

VIIL.8.5 Lam thé nao dé: Tinh toan gia tri clia cft trong mot vin ban cia tép CSV

(LINQ)
Vi du nay cho thiy nhu thé nao dé thuc hién tong hop thao tac tinh toan nhu Sum,

Average, Min, Max va trén c4c cot cua mot file. Csv. Vi du nguyén tic dugc hién thi ¢

day co thé dugc ap dung cho céc loai cu trac vin ban.

Class SumColumns

{

static void Main(string[] args)

{

}

string[] lines = System.IO.File.ReadAllLines(@"../../../scores.csv");
int exam = 3;

SingleColumn (lines, exam + 1);

Console.WriteLine () ;

MultiColumns (lines) ;

Console.WritelLine ("Press any key to exit");
Console.ReadKey () ;

static void SingleColumn (IEnumerable<string> strs, int examNum)

{
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Console.WriteLine ("Single Column Query:");
var columnQuery =
from line in strs
let x = line.Split(',")
select Convert.ToInt32 (x[examNum]) ;
var results = columnQuery.ToList () ;

// Perform aggregate calculations
// on the column specified by examNum.

double average = results.Average():;
int max = results.Max();
int min = results.Min () ;

Console.WriteLine ("Exam #{0}: Average:{l:##.##} High Score:{2} Low
Score:{3}",
examNum, average, max, min);
}
static void MultiColumns (IEnumerable<string> strs)
{

Console.WriteLine ("Multi Column Query:");

IEnumerable<IEnumerable<int>> query =
from line in strs
let x = line.Split(',")
let v = x.Skip (1)
select (from str in y
select Convert.ToInt32(str));

// Execute and cache the results for performance.
// ToArray could also be used here.
var results = query.ToList();

// Find out how many columns we have.
int columnCount results[0] .Count () ;
for (int column = 0; column < columnCount; column++)

{

var res?2 = from row in results
select row.ElementAt (column) ;
double average = res2.Average();
int max = res2.Max();
int min = res2.Min();

// 1 1is added to column because Exam numbers

// begin with 1

Console.WriteLine ("Exam #{0} Average: {1:##.##} High Score: {2}
Low Score: {3}",

column + 1, average, max, min);
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IX. LINQ to ADO.NET

Ngon ngir tich hop truy van (LINQ) dinh nghia mt tap cAc toan tir truy van chuan
ban c6 thé si dung trong ngén ngit 1ap trinh trén nén .NET Framework 3.0. C4c toén tir
truy van chuan cho phép ban van hanh du an, loc, va di ngang b nhé trong tap hop hoic
mét co s& dir liéu trong bang. Luu ¥ rang cac truy van LINQ duoc thé hién trong ngon
ngir 1ap trinh riéng cua minh, va khong nhu chudi ki ty nhung vao doan ma ang dung.
Day 1a mot thay doi dang ké tir cc tng dung da duogc viét trén cac phién ban cii cua
.NET Framework. Viét truy van tir bén trong ngén ngit 1ap trinh cua ban cung cdp mot
vai loi thé chu chdt. N6 don gian bang cach loai bo cac truy van can phai s dung mot
ngdn ngit truy van riéng biét. Va néu ban sir dung IDE Visual Studio 2008 , LINQ ciing
cho phép ban tan dung loi thé caa quéa trinh kiém tra tai thoi gian bién dich, loai tinh, va
trinh ho trg théng minh.

LINQ duoc tich hop vao nhiéu khia canh khac nhau cua viéc truy cap dir liéu
trong .NET Framework, bao gom ca viéc ngat két ndi DataSet vi md hinh 1ap trinh va
hién tai gian do co so dir liéu SQL Server. Phan nay dé mé ta trong LINQ to ADO.NET.

Duéi day 1a mé hinh cung cap tong quan caa LINQ to ADO.NET lam viéc nhu thé
nao lién quan dén ngdn ngit lap trinh cao cap , cac cong nghé LINQ, va cac dir liéu ngon

ma LINQ lam viéc.
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.NET Lanquage-Integrated Query

C# VB Other

.MET Lanquage-Integrated Query [LING)

LING enabled data sources

ADO.NET LINQ Technologies

LING LING LING LING LING
to Objects ta DataSet to SOL to Entities to XML
Objects Relational XML

X. LINQ to DataSet

LINQ to DataSet 1am cho né dé dang hon va nhanh hon dé truy van trén dit liéu
Iuu trir trong mot d6i tugng DataSet. Cu thé, LINQ to DataSet 1am don gian héa cau truy
van bang cach cho phép cac ngudi phat trién viét cac truy van tir cac ngdn ngit 1ap trinh,
thay vi sir dung mot ngdn ngit truy van riéng biét. Piéu nay dic biét hitu ich cho nhiing
ngudi phét trién sir dung Visual Studio, nhitng nguoi bay gio ¢d thé tan dung loi thé cua
thoi gian bién dich ci phép kiém tra, cac kiéu tinh, va trinh hd trg cung cap boi Visual
Studio trong truy van cua ho.

LINQ to DataSet ciing c6 thé dugc st dung dé truy van trén dir liéu da duoc hop
nhat tr mot hodc nhiéu nguon dir liéu. Piéu nay cho phép mot vai kich ban c6 yéu cau
tinh linh hoat trong cach miéu ta cho dit liéu va xtr 1y, nhu 14 cau truy van cuc b tap hop
lai dit liéu va gitra tang b nhg dém trong ng dung web. Dac biét, bao céo chung chung,
phan tich, cac giao dich théng minh cac (ng dung nay yéu cau phuong thirc nay duoc
thao tac bang tay.

Cac ham chac nang LINQ to DataSet 1a thong qua cac phuong phuong thirc mo

rong trong cac 16p DataRowExtensions va DataTableExtensions. LINQ to DataSet xay
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dung va sir dung san cé trén kién trac ADO.NET 2.0, va khong né c6 nghia 1a dé thay
thé ADO.NET 2.0 trong ma ang dung. Hién nay ADO.NET 2.0 ma nay sé tiép tuc chuc
ning trong moét ung dung LINQ to DataSet. Mdi quan hé cia LINQ to DataSet toi

ADO.NET 2.0 va cac dit liéu luu trit dwgc minh hoa trong so do sau day.

LING to DataSet

ADO.NET 2.0

ADO.NET
DataSet

Connection, Command,
DataReader

Concrete ADO.NET
Data Providers

U

Data Store

X.1 Tong quan vé LINQ to DataSet.

The DataSet 1a mot trong nhiing chi tiét duoc st dung rong réi cac thanh phan cua
ADO.NET. B¢ 1a mot yéu td chi chdt caa cac chuong trinh tach roi dua trén ADO.NET,
va no cho phép ban cache dit liéu tir cac nguon dir lidu khac nhau. Bé tang trinh dién, cac
DataSet duoc tich hop chat ché vai GUI kiém soat cho cac lién két dix liéu. Di véi cac
tang trung gian, né cung cap mot bd nhé cache duy tri cac quan hé hinh dang caa dix liéu,
bao gém céc truy vin nhanh chéng don gian va hé diang cap hudng dich vu. Mot ki thuat
chung duoc sir dung dé giam sé lugng cac yéu cau trén mot co s dit liu 1a sir dung
DataSet cho b nhd dém & tang giira. Vi du, luu ¥ dén mot diéu khién dir liéu tng dung
web ASP.NET . Thong thudng, mot phan quan trong cua céc ung dung dir liéu, khdng co
thay d6i thuong xuyén va 1a xuyén suét mot phién 1am viéc hodc nguoi str dung. Dir liéu
nay cé thé duogc giir trong bd nhd trén Web Server, ma lam giam sb luong céc yéu cau
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dbi véi co sé dir liéu va ddy manh tuong tac ciia ngudi ding. Mot khia canh hitu ich cua
DataSet 14 n6 cho phép mét tng dung Iam cho tap con cua dit liéu tir mot hodc nhiéu
ngudn dix liéu vao khong gian ang dung . Cac ung dung sau d6 c6 thé thao tac cac dix liu
trong b nhé, trong khi duy tri cac méi quan hé caa né.

Mic du mét loat cac su nho 1én, DataSet da han ché kha nang truy van. Chon céc
phuong thirc ¢6 thé duoc sir dung dé loc va phan loai, va cac phuong thirc GetChildRows
va GetParentRow c6 thé duoc sir dung cho sy diéu hudng hé dang cap. Poi vai bat cu
diéu gi phuc tap hon, tuy nhién, nhitng ngudi phat trién phai viét mot truy van tuy chinh.
Diéu nay cd thé két qua trong cac ang dung c6 hiéu suat kém va rat kho dé duy tri.

LINQ to DataSet Iam cho né dé dang hon va nhanh hon dé truy van dit liéu luu trix
trong mot ddi twong DataSet. C4c truy van nay duoc thé hién trong chinh ngbn ngit 1ap
trinh, cht khdng phai 1a nhu chudi chir nhiing vao ma ing dung. Piéu nay c6 nghia 1a cac
ngudi phat trien khong tim hiéu mot ngdbn ngit truy van riéng biét. Ngoai ra, LINQ to
DataSet cho phép nha phat trién Visual Studio dé 1am viéc c6 hiéu qua hon, bai vi Visual
Studio IDE cung cap cu phap kiém tra thoi gian bién dich, cac kiéu tinh, va trinh hd tro
thong minh hd trg cho LINQ. LINQ to DataSet ciing c6 thé duoc sir dung dé truy van trén
dir liéu da duoc hop nhat tir mot hodc nhiéu nguon dir liéu. Picu nay cho phép mot vai
kich ban c6 yéu cau tinh linh hoat trong cach miéu ta cho dit liéu va xtr Iy, nhu 13 cu truy
van cuc bo tap hop lai dir liéu va gitra tang bo nhé dém trong tng dung web. Bac biét,
bao cdo chung chung, phan tich, cac giao dich théng minh cac @ng dung nay yéu cau
phuong thirc nay duoc thao tac bang tay.

X.2 Truy van cac DataSet sir dung LINQ dé DataSet

Trudc khi ban c6 thé bat dau truy van mot ddi twong DataSet bang cach sir dung
LINQ to DataSet, ban can phai tai dix liéu 1én DataSet. C6 mot s cach dé tai dir liéu vao
mot DataSet, chang han nhu bang céch sir dung 16p DataAdapter hay LINQ to SQL. Sau
khi dit liéu da duoc tai vao mot dbi twgng DataSet, ban c6 thé bat dau truy van nd. Hinh

thanh céc truy van bang cach sir dung LINQ to DataSet 1a twong tu bang cach sir dung
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ngdn ngit truy van tich hop (LINQ) dua trén cac dit liéu ngudn ma LINQ cho phép. Cac
truy van LINQ c6 thé dugc thuc hién ddi vi mot bang trong mot DataSet hay dwa trén
nhiéu hon mét bang bang cach st dung Join va GroupJoin van hanh theo hoat dong truy
van chuan.

Truy van LINQ duoc hd tro dbi véi ca hai typed and cac ddi tuong untyped
DataSet. Néu gian db cua DataSet duoc biét dén tai thoi gian thiét ké tng dung, mot kiéu
DataSet [a mot pho thac. Trong mot kiéu DataSet, cac bang va hang kiéu thanh vién cho
mdi cot, n6 1am cho cac truy van don gian hon va dé doc hon.

Ngoai ra c4c toan tir truy van chuian duoc trién khai thuc hién trong thu vién
System.Core.dll, LINQ to DataSet cho biét thém mot vai DataSet-cu thé mé rong da lam
cho n6 dé& dang hon dé truy van trén mot tap cac dbi trong DataRow. Nhitng DataSet-cu
thé mé rong bao gom céc toan tir cho so sanh trinh ty cia cac hang, ciing nhu cac
phuong thirc 1a cung cap truy cap dén céc cot gia tri cia mot DataRow.

X.3 Ung dung N-tier va LINQ to DataSet

Cac ung dung dir liéu N-tier co trung tdm dir liéu cua tng dung duoc tach ra thanh
nhiéu 16p logic (hoic cp). Mot dién hinh cua ¢ng dung N-tier bao gém mét tang trinh
dién, mot tang trung chuyén dit liéu, va mot tang dir lieu(M6 hinh tam tang). Téach tng
dung thanh cac cau kién vao cac tang riéng biét 1am tang 1én co thé duy tri duoc va quy
mo cua tng dung.

Trong c4c tng dung N-tier , cac DataSet thudong duoc s dung trong tang trung
gian dé cache céc théng tin cho mét tng dung web.Truy van LINQ to DataSet thuc hién
chirc nang théng qua cac phuong thirc mé rong va mo rong hién cé caa ADO.NET 2.0
DataSet.

Du6i day 1a nhitng so d6 hién thi nhu thé nao LINQ to DataSet lién quan dén cac

DataSet va fits vao mét tng dung N-tier:
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X.4 Pang tii dir liéu vao mot DataSet

Mot ddi tugng DataSet trude tién phai dugce do dir liéu 1én trudc khi ban cé thé
truy van trén né véi LINQ to DataSet. C6 nhiéu cach khac nhau dé do dir lidu 1én
DataSet. Vi du, ban c6 thé sir dung LINQ to SQL dé truy van co sé dir liéu va tai cac két
qua vao DataSet.

Thém mot cach nao dé nap dir liéu vao mot DataSet 1a st dung nhitng 16p

DataAdapter, dé lay cac dix liéu tir co s& dit lidu. Pay 13 minh hoa trong vi du sau.

try
{
// Create a new adapter and give it a query to fetch sales order, contact,
// address, and product information for sales in the year 2002. Point connection
// information to the configuration setting "AdventureWorks".
string connectionString = "Data Source=localhost;Initial Catalog=AdventureWorks;"
+ "Integrated Security=true;";
SglDataAdapter da = new SglDataAdapter (
"SELECT SalesOrderID, ContactID, OrderDate, OnlineOrderFlag, " +
"TotalDue, SalesOrderNumber, Status, ShipToAddressID, BillToAddressID " +
"FROM Sales.SalesOrderHeader " +
"WHERE DATEPART (YEAR, OrderDate) = @year; " +

"SELECT d.SalesOrderID, d.SalesOrderDetailID, d.OrderQty, " +
"d.ProductID, d.UnitPrice " +

"FROM Sales.SalesOrderDetail d " +

"INNER JOIN Sales.SalesOrderHeader h " +

"ON d.SalesOrderID = h.SalesOrderID " +

"WHERE DATEPART (YEAR, OrderDate) = @year; " +

"SELECT p.ProductID, p.Name, p.ProductNumber, p.MakeFlag, " +
"p.Color, p.ListPrice, p.Size, p.Class, p.Style, p.Weight " +
"FROM Production.Product p; " +

"SELECT DISTINCT a.AddressID, a.AddressLinel, a.AddressLine2, " +

"a.City, a.StateProvinceID, a.PostalCode " +

"FROM Person.Address a " +

"INNER JOIN Sales.SalesOrderHeader h " +

"ON a.AddressID = h.ShipToAddressID OR a.AddressID = h.BillToAddressID " +
"WHERE DATEPART (YEAR, OrderDate) = @year; " +

"SELECT DISTINCT c.ContactID, c.Title, c.FirstName, " +

"c.LastName, c.EmailAddress, c.Phone " +

"FROM Person.Contact c " +

"INNER JOIN Sales.SalesOrderHeader h " +

"ON c.ContactID = h.ContactID " +

"WHERE DATEPART (YEAR, OrderDate) = @year;",
connectionString) ;
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// Add table mappings.
da.SelectCommand.Parameters.AddWithValue ("@year", 2002);
da.TableMappings.Add ("Table", "SalesOrderHeader");
da.TableMappings.Add ("Tablel", "SalesOrderDetail");
da.TableMappings.Add ("Table2", "Product");
da.TableMappings.Add ("Table3", "Address");
da.TableMappings.Add ("Tabled", "Contact");

// Fill the DataSet.

da.Fill (ds);

// Add data relations.

DataTable orderHeader ds.Tables["SalesOrderHeader"];

DataTable orderDetail ds.Tables["SalesOrderDetail"];

DataRelation order = new DataRelation ("SalesOrderHeaderDetail",
orderHeader.Columns ["SalesOrderID"],
orderDetail.Columns["SalesOrderID"], true);

ds.Relations.Add (order) ;

DataTable contact = ds.Tables["Contact"];

DataTable orderHeader?2 = ds.Tables["SalesOrderHeader"];

DataRelation orderContact = new DataRelation ("SalesOrderContact",
contact.Columns["ContactID"],
orderHeader2.Columns ["ContactID"], true);

ds.Relations.Add (orderContact) ;

}
catch (SglException ex)

{

e e 0, e CEenmesy @ b o EaeEs] )
;(.5 Truy van cic DataSet

Sau khi mot d6i tuong DataSet dd duoc do dir liéu 1én, ban c6 thé bat dau truy van
trén no. Pua vao mot cau truy van LINQ dé truy van véi DataSet 13 twong tu bang céach
st dung LINQ dua trén céc dir liéu ngon ma LINQ cho phép. Hay nhé rang, tuy nhién,
khi ban str dung LINQ truy van trong mot déi twong DataSet ban 1a mot cau hoi sy liét ké
cua cac doi tuong DataRow , thay vi mot su liét ké caa mot loai tuy thich. Diéu nay co
nghia 1 ban c6 thé str dung bét ky caa cac thanh vién 16p DataRow trong truy van LINQ
cua ban . Piéu ndy cho phép ban dé tao ra cac truy van phong phu va phic tap.

Nhu véi c4c sy trién khai ciia LINQ, ban c6 thé tao cac truy van LINQ to DataSet
trong hai hinh thirc khac nhau: ct phap biéu thirc truy van va cl phap truy van dua trén
phuong thtc. Ban c6 thé sir dung c phép biéu thirc truy van hoac cd phap truy van dya
trén phuong thie dé thuc hién cac truy van trén cing mot bang trong mot DataSet, dira

trén nhiéu bang trong mot DataSet, hay dwa trén trong mot bang kiéu DataSet.
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X.6 Pé truy van trong LINQ to DataSet.

Mot truy van 1a mot biéu thuc ldy ra dir lieu tr mot ngudn dir liéu. Truy van
thuong duoc thé hién rd rang trong mot ngdn ngit truy van chuyén dung, chang han nhu
SQL cho cac co so dit liéu qua hé va XQuery cho XML. Vi vay, ngudi phat trién da co dé
tim hiéu mot ngén ngir truy van méi cho tirng loai hinh dix liéu ngudn hoic dinh dang di
licu ma ho yéu cau tim kiém. Ngon ngir tich hop truy van (LINQ) dwa ra mét md hinh
don gian, nhat quan dé 1am viéc véi céc dit liéu trén céc loai dir liéu ngudn va cac dinh

dang. Trong mot truy van LINQ, ban luén ludn 1am viéc véi cac chuong trinh dbi tugng.

Mt truy van LINQ hoat dong bao gom ba hanh dong: nhan cac ngudn hoic cac
ngudn dit liéu, tao cc truy van, va thuc hién cac truy van.

Dir liéu ngudn duoc thuc hién chung giao dién IEnumerable <T> c6 thé duoc truy
van théng qua LINQ. Goi AsEnumerable trén mot DataTable tra vé mot d6i twong nao
ma thi hanh chung interface IEnumerable <T>, phuc vu nhu 1a cac dit liéu ngudn cho
LINQ dé truy van DataSet.

Trong truy van, ban xac dinh chinh xé&c cua thong tin ma ban muén lay tir nguon
dix liu. Mét truy van nhu thé nao ciing c6 thé chi dinh rang thdng tin phai duoc sap xép,
gom nhém, va né duoc hinh thanh trude khi né duoc tra vé. Trong LINQ, mét truy van
duoc luu giir trong mot bién. Néu céc truy van dugc thiét ké dé tra vé mot chudi cua cac
gia tri, cac bién truy van phai l1a mot kiéu liét ké. Bién truy van nay bién mat khdng c6
hanh dong va khong tra vé dix liéu; nd chi duy trix trong may tinh théng tin truy van. Sau
khi ban tao ra mot truy van ma ban can phai thyuc hién truy van, dé tra vé bat ky di liéu
nao.

Trong mot truy van ma sé tra vé mot chudi caa céac gia tri, cac bién truy van chinh
n6 khong bao gior chia két qua truy van chi Iiu trit trong may tinh thong tin truy van va
cac Iénh truy van. Sy thuc thi cac truy van 1a hodn lai cho dén khi cac bién truy van lip
lai trong mot vong lap foreach. Piéu nay dwoc goi 1a thuc hién cham; c6 nghia 13, thuc
hién truy van thoi gian sau khi xay ra mét sé truy vin duoc xay dung. Diéu ndy c6 nghia
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la ban ¢ thé thuc hién mot truy vin nhu thudng xuyén nhu ban mudn. Diéu nay rét hitu
ich khi, vi du, ban c6 méot co s¢ dir liéu ma dang dugc cap nhat bai cdc ing dung khéc.
Trong tng dung cua ban, ban c6 thé tao mét truy van, dé Iy nhitng théng tin méi nhat va
lién tuc thuc hién cac truy van, tra vé mdi lan théng tin cap nhat .

Nguoc lai cham truy van, ma tra vé mot chudi cua céc gia tri, cac truy van ma tra
vé mot gia tri duoc thuc hién ngay lap tiac. Mot s6 vi du vé truy van tra vé gié tri duy nhat
d6 1a Count, Max, Average, va First. Nhitng thuc hién ngay 1ap tac boi vi két qua truy
van duoc yéu cau dé tinh toan két qua duy nhat. Vi du, dé tim két qua truy van trung binh
phai duogc thuc hién nhu vy ma cac chie ning trung binh c6 dit liéu dau vao dé 1am viéc
véi. Ban ciing c6 thé sir dung cac ToList (Tsource) hoic ToArray (TSource) cac phuong
thirc trén mot truy van dé thuc thi ngay lap terc mot truy vin ma khong dua ra mot gié tri
duy nhat. Nhimng ki thuat nay dé thuc hién ngay lap tac cé thé 1a hitu ich khi ban muén
cache két qua cia mot truy van.

Sau day 1a mdt doan md ung dung md ta mot truy van trén DataSet.
Vi du sau sir dung Chon dé tro lai tat ca cac dong san pham tir bang va hién thi cac san
pham.

// Fill the DataSet.
DataSet ds = new DataSet();
ds.Locale = CulturelInfo.InvariantCulture;
FillDataSet (ds) ;
DataTable products = ds.Tables["Product"];
IEnumerable<DataRow> query =
from product in products.AsEnumerable ()
select product;
Console.WriteLine ("Product Names:");

foreach (DataRow p in query)

{

Console.WritelLine (p.Field<string> ("Name")) ;

}

Xl. Tai liéu tham khao:
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Tai liéu duoc trich tr MSDN Visual Studio2008.

Thu vién MSDN online: http://msdn.microsoft.com/en- us/vbasic/aa904594.aspx

Nutshell online: http://www.albahari.com/nutshell/lingquiz.aspx
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