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i Chi muc INDEX

Co ban vé chi muc (Index)

= Chi muc thudng gan két véi 1 bang hay view dé ting toc viéc
tim kiém hay khoi phuc cac hang trong bang hay view do.

= Chi muc chira cac khoa (key) dugc trich tir 1 hay nhiéu cot
trong bang dit liéu hay view. Cac khéa nay duoc xép thir tu
trong cau trdc B-tree nho d6 gilp SQL Server tim kiém
nhanh chdong va hiéu qua cac hang trong bang dir liéu thong
qua cac gia tri khoa cua index.



i Chi muc INDEX

Co ban vé chi muc
= Chi muc duoc tao ra dua theo cac gia tri duoc xép thir tu tir 1
hay nhiéu cot duoc chon.

= Chi muc duoc tao tu dong bat cir Iic ndo ta xac dinh khoa
chinh hay rang budc unique.

= CO hai loai chi muc:

= Clustered } Ca hai déu |4 B-tree index
= Non - Clustered

= Moi bang chi 6 thé c¢6 duy nhat 1 chi muc clustered nhung
khdng bat budc 12 phai ¢ chi muc nay.
= Mot bang c6 thé ¢6 tdi 249 chi muc nonclustered



i Chi muc INDEX

Muc dich sir dung chi muc

= Cai thién viéc thuc thi khi sap xép hay nhom dit liéu

= Cai thién viéc thuc thi c4c truy van c6 két noi giita Cac bang
= Cai thién tinh duy nhat cua 1 cot hay nhiéu cot



i Chi muc INDEX

= Néu bang khong dung chi
muc:
= Cac hang khong luu triv
theo 1 thur tu dac biét nao.

= Cac trang du: ligu cling
khong sap xép tuan tu.
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& Chi muc INDEX
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Chi muc INDEX

Kho

index on
emp_id

ndex dugc tao tur cOt emp i1d cua bang employees.

employees table

L-B31947F

PMA42628M
.
L

WFAIDS30F
L

emp_id fmame minit Iname job_id | job_Ivl | »ee
* PMA4Z2628M Paolo M Accorti
FSAS8308E6M Fedro S Afonso
+ WPS202390F Wictoria F Ashworth
H-B39728F Helen B ennett
* L-B31947F Lesley Erown
- - - -
- - - -
- - - -

Khi tim kiém mot gia tri trong cot dior liéu,
ma coOt nay tham gia tao khoa
Index, dau tién cau lénh x4c dinh vi tri cia gia
tri nam trong khéa Index bang phép
duyét cay, sau doé thuc hién tim theo lién két
dén ban ghi chuta gia tri tuong Gng véi
khda trong bang.




i Chi muc INDEX

s Viéc thiét ké khoa Index dwa trén nhu cau truy van, chén
dir li€u

m Cot thuong dugce sir dung lam khoa truy van dir liéu (xac
dinh ¢t tham gia bang, xac dinh dua vao mot s6 tham s6
sau:khoa Index).

= Tap Iénh thuong st dung truy van can tdc d6 cao (xac dinh
tap cOt tham gia truy van).

= Dit liéu nhap vao bang c6 khoéa Index can nhanh hon

hay truy van can nhanh hon (xac dinh dat clustered hoac
nonclustered).

s Luong dir 1iéu nhap d@)ng loat nhiéu hay it (xac dinh tham s6
fillfactor). 9



B-tree INDEX

= B-tree index nam riéng trén nhimmg trang index, c6 1 mirc goc
(root level), mot hay nhiéu mutc trung gian (intermediate
levels), va 1 muc la (leaf) hay mirc node.

s Cac cot duoc sap xép boi b-tree index duogc goi 1a cot (Key)
cua Index.

= Su khac nhau gifta chi muc clustered va non-clustered 13 s6
luong va loai dir li€u duoc luvu trir & muc |a.

10



i Chi muc INDEX

Clustered indexes

= Clustered indexes sap xép va luu trit c4c hang dit liéu trong
bang hay view theo gia tri khoa cta index.

= Mdi bang chi ¢6 duy nhat 1 clustered index

= Hinh anh tuong trung cua clustered index la telephone book

= Khi bang c0 chtra clustered index thi cac hang cua bang duogc
xep tha tu. Bang con duoc goi la clustered table

= Néu bang khong chira clustered index thi cac hang ctia bang
luu trir ty do va duoc goi la heap.

11



Chi muc INDEX

Clustered indexes

= Khi khoa dat thudc tinh Clustered, dir liéu cua bang sé duoc
sap xeép vat ly trén dia, nhu vay khi thiét ké khoa dang nay
dit liéu duoc chén va s& tim dung vi tri trén dia dé luu trit
(viing dia danh cho bang dir liéu), chinh vi vay ma co thé xay
ra trudng hop phai dich chuyén danh sach cac gia tri di c6 ¢
dia.

= Nhiing viéc tao khéa Index dang nay s& khong can sap xép
gia tri & dang logic ma khi truy nhap dia da bao dam dir li€u
duoc sdo xép.

12



i Chi muc INDEX

Clustered indexes

= Ciing c0 thé tao 1 bang khong can cd Clustered indexes > dit
liéu dugc luu trir vao 1 heap khdng xép thar tu. Moi hang sé
xac dinh bdi ma RowlID cua Heap.

= RowlID 1a vi tri vat Iy thuc sy cia hang, gom 3 Qia tri:
FieldID:PageNum:SlotNum, va khdng thé truy van truc tiép
dén né duoc.

= Chi muc non-clustered indexes luu trir RowlID cua Heap thay
Vi luu trir khda chi muc clustered.

13



‘L Chi muc INDEX

Key Columns
Balanced Tree Index Data Columns

Matt

Paul
Beth

Nick
Steve
Zack )

Tom
Hank
Greg

o=~ | gowuk|| wp —

—
]

Susan
Albert

| Ingric

| with an identity column as the clustered index key. The first name is the data
column. 14

—_—
=

-
M




i Chi muc INDEX

NonClustered indexes

= Dit liéu Index khong sap xép o dang vat Iy ma chi sap xép
logic, dit liéu ctia bang luu trit gia tri khoa Index dugc sap
xép, nhanh trong nhap dir liéu.

= Chi muc nonclustered tach riéng khéi bang dir liéu.

= Chi muc nonclustered chira cac gia tri khéa va moi gia tri
khoa cé 1 con tré (pointer) trd dén hang dix liéu chia gid tri
khoa do. Con tré nay duoc goi la row locator.

= Trong SQL Server 2008, mot bang cO thé cO téi 999
nonclutered index.

15



i Chi muc INDEX

NonClustered indexes

= Cau tric cua row locator phu thudc vao cac trang dir liéu
duoc luu trir trong heap hay trong bang clustered.

= Néu trong heap, row locator 12 1 con tro tré dén rowlID cua
Heap

= Néu trong bang clustered, row locator 1a khda chi muc
clustered.

= Hinh anh tuong trung cia nonclustered index la bang chi
muc nam cuoi Sach.

16



Chi muc INDEX

Key Columns

Clustered Keys or Heap RowID
Balanced Tree Index :q:
(2008) Filtered l [ (2005) Included Columns

Albert
Beth
Greg ) 9

Hank

8
}\ Ingrid | 12
Matt

=

Nick
Paul
N-St Steve |

Su-Z

LSS I =

Susan| 10

'\“\\* Tom
Zack

first name as the key column. The non-clustered index
includes pointers to the clustered index key column.

oy =

=g
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‘_L Chi muc INDEX

Cach tao chi muc

CREATE [UNIQUE] [CLUSTERED] [NONCLUSTERED]
INDEX Index_name ON Table (Column_name)
[WITH

PAD _INDEX]

FILLFACTOR = fillfactor]

[,] DROP_EXISTING]]

18



i Chi muc Clustered va Nonclustered

= Chi muc clustered:
s Dir liéu dwroc sdp xép vit Iy.
= Chi c0 1 chi muc clustered trong moi bang.
= Tuong tu nhu danh ba dién thoai (telephone directory)
trong do dir liéu duogc sap xép boi tén thué bao

Vi du

CREATE CLUSTERED INDEX Customerid_ndx
ON Orders (Customerid)

19



i Chi muc Clustered va Nonclustered

= Chi muc nonclustered: 14 chi muc cO cau trlc riéng biét doc
lap véi thir tu vat ly ctia bang dir liéu.
= Tha tu vat ly caa chi muc nonclustered khong trung véi
thir tur cac ban ghi trong bang dir liéu
= Tuong tu nhu chi muc trong textbook
= Nén tao chi muc clustered trudc khi tao chi muc nonclustered
dé chi muc nonclustered khong can phai tao lai.
= Chi muc clustered thuc thi nhanh hon chi muc nonclustered.

CREATE NONCLUSTERED INDEX Manv_ndx
ON Nhanvien (Manv)

20



‘L Xem - Xoa chi muc

Xem chi muc _, i
Cu phap sp_helpindex <table_name>

Example sp_helpindex Customers

Xo6a chi muc

Cu phap sp_helpindex <table name>

sp_helpindex Customers

21



i Chi muc INDEX

Unigue Index
= Xac dinh dir liéu cua cot tham gia khda Index khong lap lai.
Fill Factor

= Khi tao khoa Index, dir liéu tham gia tao khoa Index s€ duoc
phan theo mitc cua B-Tree, cac mic dugc phan theo page dit
lidu, gia tri Fill factor xac dinh phan khoang trong t6i da cua
page theo ty 1é phan trim. Nho khoang trong nay ma toc do
bo tri cau truc Index, toc do truy luc thong tin trong cay duogc
cai thién.

Chi muc Composite

= Cho phép hai hay nhiéu cot duoc sir dung dé tao chi muc
22



Creating Unigue Indexes

USE Tibrary
CREATE UNIQUE INDEX title_ident
ON title (title_no)

title
title_ no | title author synopsis
10 The Night-Born | Jack London ~~~
11 Lemon Motojirou ~~~
12 Walking Henry David Thoreau |~~~
£ N

L 3

Duplicate key values are not allowed

when a new row is added to the table

12 | Le Petit Prince | Antoine de Saint-Exupery”” | ~ ~ ~



Creating Composite Indexes

USE Tibrary
CREATE UNIQUE INDEX loan_ident
ON Toan (i1sbn, copy_no)

Isbn copy no [title_ no | member_no |out date
342 5 35 3744 1998-01-06
342 10 35 5278 1998-01-04

4 35 3445 1998-01-04

Column 1 Column 2

‘ Composite Key I




Using the FILLFACTOR Option

= Specifies how much to fill the page
= Impacts leaf-level pages

...|470401 Akhtar |...|470601 ...[470801
...|470402 Funk |...|470602 ...[470802
...|470403 Smith |...[470603 ...[470803
...|470501 Martin |...|[470604 ...[470804
...|470502 Smith |...[470701 ...[470901
...[470503 Ota |..,470702 ...[470902

Data Pages
50% Fillfactor

Con |..|470401}|Rudd |...[470501|[Akhtar |...[470601}| Martin |...[470604| | Martin |.../470801) | Smith |...]470804
Funk |...[470402]| White |...|470502f|Funk |...470402||Smith |.../470701f{Phua |...[470802|| Ganio |...[470901
White |...[470403f(Barr |.../470503]|Smith |...[470603f|Ota  |...[470702|[Jones |...[470803|| White |...[470902




i INDEX va truy van toi wu

= Cac Index duogc thiét ké tot sé giam thao tac 1/0 dia va tiéu
ton tai nguyén it hon.

s Cac chi muc c6 thé ho tro cho nhiéu loai truy van chia cac
lénh SELECT, UPDATE, DELETE va MERGE.

= Khi thyc hign truy van, query optimizer danh gi& va chon
phuong phap nao hiru hi¢u nhat dé khoi phuc dir liéu

= Duyét qua toan bo bang (table scan)

= Duyét qua mot hay nhiéu chi muc néu cé

26



i INDEX va truy van toi wu

Khi duyét toan bang, query optimizer doc tat ca
cac hang trong bang, va trich ra cac hang thoa
m3n tiéu chuan diéu kién truy van.

Viéc duyét bang phat ra nhiéu thao tac 1/0O dfa,
tieu ton nhiéu tai nguyén hon.

Phwong phap duyét bang (table scan) cé thé 13
phwong phap hiéu qua nhat néu bang két qua
cua truy van chiba hau hét cac hang cé trong
béng.

27



i INDEX va truy van toi wu

Khi query ophmlzer st? dung index, nd do tim
cot khda cua chi muc, tim vi tri Iwu trl cua
hang trong bang va trich ra hang d lieu thoa
man diéu kién truy van.

Viéc do tim chi muc nhanh hon nhiéu so vJi
duyét br;ng, vi chi muc chi chiba 1 s6 cot va cac
hang trong chi muc d3 dwoc sap xép.

28



i INDEX va truy van toi wu

Néu khdng cé chi muc, query optimizer phai st
dung phuong phap duyét bang

SQL Server cung cap cong cu Database Engine
Tuning Advisor giup phan tich moi trvong
database va chon index phu hop.

29



i INDEX va truy van toi wu

Chi muc phuc cé thé la clustered hay non-
clustered ma cot khoa cua no gom nhiéu cot.

Thuee té chi muc phike rét théng dung.

Thu tw cac cdt trong chi muc phifc 13 quan
trong. Dé st dung chi muc phuc, diéu kién do
tim phai bao gom cac cot chi muc tw trai sang
phai.

30



i INDEX va truy van toi wu

Vi du: néu cé 1 chi muc phtrc ma khéa bao gébm
lastname, firstname, viéc do tim theo firstname
s& khéng thé nhanh dwoc néu dung chi muc,
nhwng néu do tim theo lastname, hay
lastname va firstname thi chi muc s& dworc st
dung rat hiéu qua.

31



INDEX va truy van toi wu

Chi muc unique clustered duwoc tao tw dong khi cac
rang budc PRIMARY KEY va UNIQUE duwoQc tao. Tuy
nhién van cé thé tao chi muc unique la non-clustered.
Thuwc té rang budc unique va chi muc unique chi 13
mot, chi can tao 1 trong loai.

Su khac nhau co ban gilPa unique constraint/index va
primary key la primary key khong cho phép gia tri null,
con unique constraint/index cho phép 1 gia tri null.

32



i Chi muc INDEX

Thiét ké chi muc khdng tét, hodc khéng dung
chi muc déu la nguyén nhan co ban cho viéc
“bottlenecks” cho cac Wng dung cua database.

Chon lwa dung chi muc can phr;i xét s can doi
gilPa toc do truy van va chi phi cap nhat.

Cac chi muc it cot doi hoi khdng gian dia it va
chi phi bao tri thap.

Cac chi muc nhiéu cét cé thé hé tro’ cho nhiéu

truy van hon.
33



Chi muc INDEX

C6 thé md rong chibc nang cua chi muc nonclustered
b3ng cdch thém cdt khéng khéa vao mube 14 cua chi
muc nonclustered . Nho dé chi muc sé ho tro (cover)
nhiéu truy van hon.

Cac 107 diém khi bao ham cdt khdng khéa vao chi muc:
e Cot khdng khoa co kiéu dup lieu khong dwoc dung
trong cot khoa cua chi muc.

e Database Engine khéng tinh cac cot khéng khoa

dwoc bao ham vao chi muc khi dém so cot khoa cua
chi muc.

34



:L Chi muc INDEX

Chi muc nonclustered bi han ché vé kich cO:
¢ SO cot khoda toidala 16
e Kich c& khéa chi muc téi da 1a 900 bytes

35



i Chi muc INDEX

Chi muc cé cét khong khoa included co thé cai
thién dang ké toc dé thwe thi truy van khi tat ca
cot trong truy van déu co mat trong chi muc.
Query optimizer co thé dinh vi tat ca gia tri cot
ngay bén trong truy van, khong can truy van
dén bang d lieu na > sb thao tac I/0 giam.

36



Chi muc INDEX

Gia stf muén tao chi muc cho 3 c6t sau trong béng
Document cua DB AdventureWorks

e Title nvarchar(50)
¢ Revision nchar(5)
e FileName nvarchar(400)
Chi muc chiba 3 cot néy?vucyt gua 900 byte. Pé khic phuc
han ché nay nén tao chi muc co trirong khong khoa duorc
INCLUDE vao.

CREATE INDEX IX_Document_Title

ON Production.Document (Title, Revision)

INCLUDE (FileName);

37



i Chi muc INDEX

Query in Query description and example

which the

column

predicate is

one of these

Exact match  Searches for an exact match in which the query uses the WHERE dause to specify a column entry
to a specific  with a specific value. For example:

value

SELECT EmployeelD, Title
FROM HumanResources.Employee
WHERE EmployeeID = 228;

Exact match  Searches for an exact match to a value in a specified list of values. For example:
to a value in
an IN (x,y,z)

st SELECT EmployeeID, Title

FRCOM HumanResources.Employse
WHERE EmployeeID IN (288, 30, 15):

Index to consider

Nonclustered or
clustered index on the
EmployeeID column.

Nonclustered or
clustered index on the
EmployeeID column.

o0



Chi muc INDEX

Query in
which the
column
predicate is
one of these
Range of Searches for 3 range of values in which the query specifies any entry that has a value between two
values values. For example:

Qucr\r descr;}tmn and example

SELECT ProductModelID, Name
FROM Production.ProductModel
WHERE ProductModelID BETWEEN 1 and 5;

WHERE ProductModslID »= 1 AND ProductModelID <= &

Join between | Searches for rowsin a table that match a row in another table based on 2 join predicate. Far
tables example:

SELECT a.ProductRossemblyID, b.Name, z.PeriszsemblyQty
FROM Production.BillofMaterials RS z

JOIN Production.Product AS b

ON a.ProductAssemblyID = b.ProductID

WHERE b.ProductID = 500;

Index to consider

Clustered or
nonclustered index an
the ProductModellID
column.

Nonclustered or
dustarad index on the
ProductID and
FroducthAssemblyID
columns.




‘L Chi muc INDEX

Query description and example

I Query in
which the
column
predicate is
one of these
LIKE
Companson

Sorted or
aggregated

PRIMARY KEY
or UNIQUE
Constraint

Searches for matching rows that start with a specific character string such as 'abc%'. For example:

SELECT CountryRegionCode, NHame

FRCM Person.CountryRegion
WHERE Name LIEE N'D%'

Requires an impliat or explat sort order or an aggregation (GROUP BY). For example:

SELECT a.WorkOrderID, b.ProductID, a.0rder(ty, a.DusDate
FROM Production.WorkOrder BS a

JOIN Croduction.WorkOrderBRouting AS b

ON a.WorkorderID = bD.WorkOrderiD

ORDER. BY a.WorkOrderID;

Searches for duplicates of new index key values in insert and update cperations, to enforce
PRIMARY KEY and UNIQUE constraints. For example:

IMSERT INTO Production.UnitMeasurs (UnitMsasureCods, Mame; ModifiedData)

VALUES ("QZ1",

'OuncesTest",

GetDat={));

Index to mnsﬁér

Monclusterad or
clustered index on the
Mams column.

Nonclustered or
clustered index on the
sorted or aggregated
column.

For sort columns,
consider specifying the
ASC or DESC order of
the column.

Clustered or
nonclustered index on
the column or columns
definad in the
constraint.



L Chi muc INDEX

Query in
which the
column
predicate is
one of these
UPDATE or
DELETE
operation in a
PRIMARY
KEY/FOREIGN
KEY
relationship

Column is in
the select list
but not in the
predicate.

Query description and example

Searches for rows in an update or delete operation in which the column particdpates in a PRIMARY
KEY/FOREIGN KEY relationship, with or without the CASCADE option.,

Contains one or more columns in the select list that are not used for searching and lookups. For
example;

SELECT Title, Rewision, FileName
FROM Production.Document
WHERE Title LIKE N'%Maintenance}' AND Revision »>= 0';

Index to consider

Nonclustered or
clustered index on the
foreign key column.

Nonclustered index with
FileName specfied in
the INCLUDE clause.

41



i Chi muc INDEX

Gia st ¢4 truy van sau:
USE AdventureWorks;
GO

SELECT AddressLinel, AddressLine2, City,
StateProvincelD, PostalCode

FROM Person.Address
WHERE PostalCode BETWEEN N'98000' and N'99999';
Hay thiét ké chi muc hd trQ truy van nay??

42



Chi muc INDEX

CREATE INDEX IX_Address PostalCode
ON Person.Address (PostalCode)

INCLUDE (AddressLinel, AddressLine2, City,
StateProvincelD);

43
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