NGi dung
O Phuwong tién lwu triv vat ly
O Dia twr
Chuong 3 O Hé thdng dia dw phong
O T& chirc File
O T& chirc cac méu tin trong file
A , ~ x LA . O Lwu trie tw dién div liéu
Cau truc luu trir va tap tin O Chi muc
O B-cay
0O Bam
Phuaong tién luu trir vat ly Pia tu
O BO nhd cache GOm nhiéu tdm dia hinh tron, hai mat dudc phl bang vat liéu tir
O B6 nhé chinh tinh, théng tin dugc ghi trén bé mat dia.
O B6 nhé flash
0 Dia tir C imar
O Bia quang

O Bang tw




Yéu t6 do ludng hiéu nang cua dia

O Thoi gian truy xuét (Access Time): La khoéng thoi gian tw
khi yéu cAu doc-viét dwoc phat di dén khi bat dau truyén
div liéu.

O Thoi gian tim kiém trung binh (Average Seek Time): La
trung binh cla thoi g|an tim kiém, dwoc do lwdng trén mot
day cac yéu cau ngau nhién.

O Thoi gian t/em an (Latency Time) . La th¢i gian cho sector
dwoc truy xuét xuét hién dudi dau doc/viét.

O Téc doltruyen dir liéu : La tbc do ma theo d6 div liéu co thé
dwoec lay ra tir dia hoac dwoc lwu trir vao dia

O Thoi gian trung binh khéng sw cb (Mean Time to Failure) :
La luvgng thoi gian trung binh hé thong chay lién tuc khong
c6 bat ky sw cd nao.

Toi uvu hoa truy xuat khoi dia

O Lép lich trinh (Scheduling): yéu cau cac khéi theo thi tw
ma né chay qua dwéi dau doc-viét. Néu cac khdi mong
mudn & trén cac tru khac nhau, ta yéu cau cac khéi theo
thtr tw sao cho lam t6i thiéu sy di chuyén canh tay dia.

O Té chirc khéi dia ké nhau : t6 chirc céac khéi trén dia theo
céach twong (ng gan nhét véi cach ma di lieu duoc truy
xuét.

O S& dung RAM dw phong dung pin (Battery Backup RAM) .

O Pia log (Log Disk) : Mot cach tiép can khac dé lam giam
thoi gian viét 1én dia 1a st dung dia log : Mot dia dwoc tan
hién cho viéc viét mot log tuan tw: ghi nhan nhiing thay ddi
trén dir liéu

Cai tién do tin cay thong qua luu trir
du thira

O T6 chirc nhidu dia hoat dong song song Iwu triv dir liéu dw
thtra.

O Mét sw gja dang c?c ky thue}t td phL’Pc dia, dwoc goi la RAID
dwoc dé nghi nham vao van de tang cwdng hiéu nang va
dé tin cay cla viéc doc ghi dia

Cai tién hiéu nang thong qua song
song

O Phéan chia di* liéu mdrc bit
O Phan chia di¥ liéu mirc khdi




Redundant Arrays of Inexpensive
Disks — RAID (1)

O Raid0: E;%‘Df%
] F?ﬁ
O Raid 1:
RAID T =
O Raid 2: pee o
RAID LEVEL 2 : Hamming Code ECC

Redundant Arrays of Inexpensive
Disks — RAID (2)

O Raid 3: S =]
. e 4+
:‘: : :: -
N = | |
fr— — fr— fr—
O Raid 4:
RAID LEVEL 4 : independent Data Disks with Shared Panty Disk

e
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Redundant Arrays of Inexpensive
Disks — RAID (3)

O Raid 5:

RAID LEVEL 5

- RAID = .

o ; [

== == = )

e 53 e e =

s e = =3
(=1 ]

T6 chiic file

o Mot file duoc td chirc logic nhu mot diy cac mau
tin (record).

o Cac mau tin nay dugc anh xa 1én cac khéi dia

o Céc khéi co kich ¢& ¢6 dinh dugc xéc dinh béi
tinh chit vat Iy cta dia va boi hé diéu hanh, song
kich ¢& ctia mau tin co thé thay doi.

o Trong CSDL quan hé, cac by cua cac quan hé
khac nhau néi chung c6 kich c¢& khac nhau




Mau tin c6 dd dai cé6 dinh (Fixed-
Length Records)

O type
depositor = record
branch_name : char(20) ;
account_number : char(12) ;
balance : real ;
end

O Néu cac van d& nay sinh dbi véi mau tin do dai cb
dinh?
O N&u cach giai quyét van dé nay sinh trén? 5

Mau tin c6 dé dai c6 dinh (Fixed-
Length Records)

O Céc van dé nay sinh dbi véi mau tin dé dai cb dinh:

O Khi xoa mét mau tin thi khéng gian bi chiém b&i mau
tin bi xoa phai dwoc lap day voi mau tin khac cua file
hodc ta phai danh dau mau tin bj xoa.

O Néu kich c& khi 1a bgi ctia 40 thi mot s6 méu tin s&
bat chéo qua bién khoi.

Mau tin cé6 dd dai cé6 dinh (Fixed-
Length Records)

O Cach giai quyét:

O Tinh tién cac mau tin ngay sau mau tin bj x6a vé 1ap
vj tri mau tin bi xéa
B Cach nay mat nhiéu thoi gian

O Di chuyén mau tin cudi vao vi tri mau tin bi x6a

Mau tin c6 dé dai c6 dinh (Fixed-
Length Records)

0 | Perryridge | A-102 | 400 0 | Perryridge | A-102 | 400
1 |Round Hill | A-305 | 350 1 |Round Hill | A-305 [ 350
2 | Mianug A-215 | 700 3 | Downtown | A-101 | 500
3 [Downtown | A-101 | 500 4 | Redwood | A-222 | 700
4 | Redwood | A-222 [ 700 5 | Perryridge | A-201 [ 900
5 | Perryridge | A-201 | 900 Brighton A-217 | 750

1 o

Briglhton A-217 | 750 7 | Downtown | A-110 [ 600

1| o

Downtown | A-110 | 600 Perrvridge | A-218 | 700

w

8 | Perryridge | A-218 | 700

1. File F chita cic mau tin 2. File F sau khi x6a mau tin 2
account va di chuyén cac mau tin sau no
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Mau tin c6 dd dai cé6 dinh (Fixed-
Length Records)

O Céac van dé nay sinh tiép:

B Phai truy xuét khéi bd sung. Vi hoat dong xen xay ra
thuwdng xuyén hon hoat ddng xoa, ta co thé chép nhan viéc
dé& "ngd" khong gian bi chiém béi mau tin bi xo4, va che
mot hoat dong xen dén sau dé tai st dung khong gian d6.

B DPanh dau mau tin bj xoa la khong kha thi vi s& gay khé
khan cho viéc tim kiém khong gian "tw do" d6 khi xen

Mau tin c6 dé dai c6 dinh (Fixed-
Length Records)

O Cach giai quyét:

B Tao con tro header cia file dé quan Iy cac mau tin bj
x0a.

Mau tin cé6 dd dai cé6 dinh (Fixed-
Length Records)

0 | Perryridge | A-102 | 400 header LN
1 | Round Hill | A-305 | 350 0 | Perryridge | A-002 | 400

8 [ Perryridge | A-218 | 700 1 <
3 | Downtown | A-101 | 500 2 | Mianus A-215 | 700

4 | Redwood | A-222| 700 3 | Downtown | A-101 | 500

5 | Perryridge | A-201 | 900 4 \'
6 | Brighton A-217| 750 5 | Perryridge | A-201 | 900

7 | Downtown | A-110 | 600

3. File F sau khi x6a mau tin 2 7 | Downtown | A-110 | 600
va di chuyén mau tm cudi vao
vi tri ctia header

8 | Perryridge | A-218 | 700

M3au tin cé dd dai thay doi
(Variable-Leng_;th Records)

O type

depositor = record
branch_name : char(20) ;
account_info : array[ 1.. « ] of record
account_number: char(10) ;
balance : real;

end
end
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M4&u tin cé dd dai thay doi
(Variable-Length Records)
O Biéu di&n bang chudi byte

B Gén mot ky hiéu d&c biét L (End-of-record) vao cudi méi
mau tin.

B Lwu mbi mau tin nhw mot chudi byte lién tiép

0 | Perryridge A-102 400 A-201 Q00 A-210 700 1
1 | Round Hill A-301 350 1

2 | Mianus A-101 800 1

3 | Downtown A-211 500 A-222 600 1

4 | Redwood A-300 | 650 | A-220 | 1200 [ A-255| 0950 1
5 | Brighton A-111 7350 1

Mau tin c6 dd dai thay dai
(Variable-Length Records)

O Biéu di&n bang mau tin do dai cb dinh
B S dung mot hodc mét vai mau tin do dai cb dinh dé bidu
di&n mot mau tin do dai thay ddi
B Hai ky thuat 1a Khong gian du triv (reserved space) va
Contré (Pointers).

22

Mau tin c6 do dai thay doi
(Variable-Leng_jth Records)

O Biéu di&én bang mau tin d6 dai c¢b dinh

B Ky thuat Khong gian dw triv:

Perryridge A-102 | 400 A-201 | 900 A210 | 700 1

1l |Round Hill | A-301 |350 1 L L L L

2 | Mianus A-101 | 800 1 1 1 1L 1

3 | Downtown | A-211 | 500 A-222 | 600 1 1 1

4 | Redwood A-300 | 630 A-200 | 1200 | A-255 | 950 1

5 | Brighton A-111 | 750 1 1 L L L
Str dung phuong phap khéng gian dv trir

M3au tin cé dd dai thay doi
(Variable-Length Records)

O Biéu dién bang mau tin d6 dai c¢b dinh

B Ky thuat con tré:

=}

Perryridge A-102 | 400 e |
1 A-201 | 900 R‘:|
2 A-210 | 700 . -«
O Néu e bit 3 unnd Hill | A-301 | 350 .
loi? 4 | Mianus A-101 | 800 .
. . 5 | Downtown | A-211 | 500 —
O Néu hudng
giai quyét ’5 : i * |
. 7 | Redwood A-300 | 650 —T
2 9
8 A-200 | 1200 PR
9 A-255 | 950 -—
10 | Brighton A-111 | 750




T8 chilrc cac mau tin trong file

O 76 chire file dong (Heap File Organization): Mot mau tin
bét ky c6 thé duge luu triv & bat ky noi nao trong file, & d6
¢6 khong gian cho né. Khéng c6 thir tw nao giita cac mau
tin. Mbi file cho m&i quan hé.

O To chite file tuan tu (Sequentla/ File Organization): Céac
méu tin duoc luu trit tuan tw 11en tiép dua trén thir tyr "gi4
tri khod tim kiém" ctia mdi méu tin.

T8 chirc cac mau tin trong file

O 76 chirc file bam (Hashed File Organ[mt[on) C(') mot
ham bam duoc ap dung trén thudc tinh nao do6 cua méu tin.
Ket qua cua ham bam xac dinh miu tin duoc bé tri vao
khéi nao trong file. TS chirc nay lién hé chit chd vdi "ciu
trac chi muc".

O 76 chire file cum (Clustering File Organization):Céc miu
tin ctia mot vai quan hé khéac nhau duoc luu trit trong cung
mot file. Cac mau tin c6 lién hé cia cac quan h¢ khac nhau
duogc luu trir trén cung mot kh01 sao cho mot hoat dong
I/0 dem lai cdc méu tin két ndi c6 lién hé tir tit ca cac
quan hé.
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Tap tin tuan tu

O T6 chirc: mot danh séch lién két cia cac khi, cac mau tin
dworc lwu trir trong cac khoi theo mét thir ty bat ky.
O Tim mau tin:
® Doc tirng khéi, voi méi khéi ta tim méu tin can tim trong khéi,
néu khong tim thay ta lai doc tiép mot khdi khac.
B Qua trinh ¢t tiép tuc cho dén khi tim thAy méu tin hodc duyét
qua toan bo cac khéi cla tap tin va trong truong hop dé thi
mau tin khong ton tai trong tap tin.

Tap tin tuan tu (tt)

O Thém méu tin méi:

B Dua miu tin nay vao khéi cudi cing clia tap tin néu
nhw khoi d6 con cho trong.

B Nguoc lai néu khéi cudi cling da hét ché thi xin cép
thé,m mot khoi rp(yi, thém mau tin vao khoi méi va noi
khoi m&i vao cudi danh sach.

O Stra d6i mau tin: Tim mau tin cin stra, thuwc
hién cac stra dbi can thiét sau d6 ghi lai mau tin
vao vi tri cli trong tap tin.
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T

ap tin tuan tu (tt)

O Xoa mau tin:

Tim méu tin d6, néu tim thay ta co thé thwc hién mét trong cac cach

x0a sau day:

Mot Ia xo& méu tin c&n xod trong khdi lwu trir no, néu sau khi xoa,

khdi tré nén rong thi xoa khoi khoi danh sach.

Hai la danh d4u xoa mau tin bing mét trong hai cach:

O Thay thé mau tin bing mét gia tri nao d6 ma gia tri nay khéng bao
gior a gia trj that cia bat ky mot mau tin nao.

O St dung bit x6a

Panh gia tap tin tuan tu

O Déy Ia mét phwong phap t6 qhtrc tap tin don gian
nhat nhwng kém hiéu qua nhat.

O Giad st tap tin ¢ n mau tin va mdi khdi lwu triv
duwoc k méq tin thi toan bd tap tin dwoc lwu tri
trong n/k khoi.

O Do d6 m6iylén tim (hodc thém hoac sva hodc
x04) mot mau tin thi phai truy xuat n/k khoi.

30

Tang toc do cho cac thao tac tap tin

O DPé cai thién’té‘c doé thao'téc t’rén tap tin, chung ta phai tim
cach giam so lan truy xuat khoi.

O Mubn vay phai tim cac chu tric sao cho khi tim mot mau
tin chi can truy xuat mét so nhé cac khoi.

O Dé tao ra cac t6 chirc tap tin nhw vay ching ta phai gia st
rang moi mau tin c6 mét khoa (key).

O Hai mAu tin khac nhau thi khoa ctia chiing phai khac nhau.

Luu trir tu dién dir liéu
(Data Dictionary)

O Mot hé CSDL cn thiét duy tri dir liéu thong tin
B Cac quan h¢
B Cicsodd quan h¢ va mét s6 cai can thiét.

Céc thong tin trén dugc goi la "ty dién dix ligu" hay "muc

luc hé théng" (System Catalog)

32




Luu trif tu dién dif liéu
(Data Dictionary)

O Théng tin hé théng gbm
B Cac tén cta cac quan hé
B Cic tén cta cac thudc tinh ciia mdi quan hé
B Cic mién gia tri va cac do dai cua cac thudc tinh
B Cic tén cua cac View dugc dinh nghia trén CSDL va
dinh nghia cua cdc view nay

Céc rang bugc toan ven

Chi muc (Indices / Indexes)

O “Chi muc" ciia mot file dugc hiéu nhu 14 mot "ciu trac dix
lidu" gitp cho viéc tim kiém trén file d6 dugc nhanh
chong

O Co hai kiéu chi muc :

B Ch myc du‘g)‘c scfp (Ordered Indices): La chi muc dya trén mot
thir tu sap xép theo cac gia tri dugc chon.

B Chi muyc bﬁml(quh indices): La chi myc dya trén cac gia trj
duoc phan phoi déu qua cac bucket (cai thung). Bucket ma mot
gia tri duoc gan dugc xac dinh boi mot ham, goi la ham bam
(Hash Function)
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Chi muc (Indices / Indexes)

O Moi ky thuat phai dwgc danh gia trén co sé clda cac nhan to
sau.

B Kiéu truy xudt: Céc kiéu truy xuét duge hd trg hiu qua. Cac kiéu nay
bao ham ca tim kiém mau tin véi mét gid tri thude tinh cu thé hodc tim
cac mau tin voi gia tri thudc tinh nam trong mot khoang xac dinh.

B Thoi gian truy xudt: Thoi gian dé tim kiém mot hang muc dir liéu hay
mot tap cac hang muc.

B Thoi gian xen: Thoi gian d8 xen mot hang muc dir li¢u méi. Gid tri nay
bao ham thoi gian dé tim vi tri xen thich hop va thoi gian cap nhat cau
trac chi muc.

B Thoi gian xod: Thoi gian dé xoa mot hang myc dir li¢u. Gia trj nay bao
ham thoi gian tim kiém hang muc can xo4, thoi gian cap nhat cau tric
chi muc.

B Téng phi ton khéng gian: Khong gian phu bi chiém bai mot chu trac chi
muc.
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Chi muc dudc sap

[ Mbi chi muc duoc sip cua mot file luu trir cac gia
tri khoa tim kiém theo thtr tu dugc sap va két hop
vo1 moi khoa tim kiém cac mau tin chira khoa tim
kiém nay.

0 Céac mau tin trong file ¢6 chi muc dugc sip co thé
chinh ban than né cling dugc sap.

O Mot file ¢6 thé c6 mot vai chi muc duoc sép trén
nhitng khoa tim kieém khac nhau
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Chi muc dudc sap

O Néu file chira cac mau tin duoc se‘ip the ty tuln tw thi chi
muc trén khoa tim kiém xac dinh thir ty nay cua file duoc
goi "chi muc so cap* (Primary index).

O Cac chi muc so cép cling dugc goi la "chi muc cum"
(Clustering Index).

O Kho4 tim kiém ciia chi muc so cip thuong 1a khod so cip
(hay khoa chinh).

Chi muc dudc sap

O Céc chi muc dugc se‘ip ma kho4 tim kiém ctia n6 xé4c dinh
mot thir tw khac v6i thir tu ciia cdc mAu tin trong file duoc
goi 1a cac "chi muc thir cap” (Secondary Indices) hay cac
"chi muc khong cum" (Nonclustering Indices).
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Chi muc dudc sap

Brighton A-217 | 750 —
Downtown | A-101 | 500 -—‘:|
Downtown | A-110 | 600 -—‘:|
Mianus A-215 | 700 ._"_—|
Perryridge | A-102 | 400 —
Perryridge | A-201 | 900 ._“'__|
Perryridee | A-218 | 700 .—‘:|
Redwood A-222 [ 850 .—“‘——|
Round Hill | A-301 | 550 « |

— file tuan twr cac mau tin account

Chi muc sad cap
(Primary Index)

[0 Cé hai loai chi muc so cép l1a
B Chi muc dic
B Chi muc thwa
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Chi muc dac

O La chi muc ma mét "méu tin chi muc" (index entry) xuét

Chi muc dac

hién trong file chi muc déi v6i mdi gia trj khoa tim kiém Chimue dic T Brighion WOSTE TG P
trong file dit lidu . Brighton o—// Downtown | A-101 [500 o——"
Xe X . ) , . \ P T . A- «—
OO Mo6i mau tin chi muc chtra hai truong: mot 1a gia tri khoa Downtown | e~ | Downtown | A-110 900 )
s A X 1A A o n g A ~ 1A X - _——»{ Mianus A-215 | 700 -
tim kiém va hai la mdt con trd tro t61 mau tin dir liéu dau fianug - e — P
. S e X : _ || Perryridge A-102 | 400 —r
tién vai gia tri khoa tim kiém d6 Perryridge | o= Paryridge | A-201 | 900 —
Redwood e Perryridge A-218 | 700 —
RoundHill | el | | Redwood A-222 (850 PR
N ]
| Round Hill | A-301 | 550 .
41 42
Chi muc thua Chi muc thua
O La chi muc ma mot mAu tin chi muc dugc tao ra chi voi
mot so gia tri khoa tim kiém trong file dir lidu. Climue o || Brighton 2 17y §iS0 1
— - E - - - = . — — ‘ ] / Downtown A-101 | 500 1
[0 Moi mau tin chi myc chira mot gia tri khoa tim kiém va Brichton | » Downtown | A-110 | 600 —
mot con tré t6i mau tin dit liéu dau tién véi gia tri khoa ;1‘“1"“5 1 Mianus A215 | 700 —
tim kiém nay. caWooC | e Penyridge | A-102 | 400 —
Perryridge A-201 | 900 —
- - +—
\‘ Perryridge | A-218 | 700 —T
Redwood A-222 | 850 —1
Round Hill | A-301 | 550 .
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Chi muc nhiéu mirc

- Index. hlock.(.

outer index

/

Inner Index

Chi muc thir cap

O Chi muc thir cAp trén mét kho du tuyén
B Gidng nhu chi muc so cip dic (ngoai trir cic miu tin duge trd
dén boi cac gia tri lién tiép trong chi muc khong dugce luu trir
tuan ty).
O Néu kho4 tim kiém ciia chi myc so' cAp khong la khoa
du tuyén
B Chi muc chi cin tré dén mau tin diu tién v6i mot gia tri khod tim
kiém riéng 1a du (cac mau tin khac cung gia tri khoa nay co thé
tim lai duge nhd quét tuan ty file).
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> yy > yy
Chi muc thi cap Chi muc thi cap
O Néu kho4 tim kiém cta mot chi muc thir cap khéng la j;g L
khoa du tuyéen 50 1 Brighton  [A-217 [ 750 . |
" N " — 5 - -
B Viéc tro toi mau tin dau tién véi gia tri khoa tim kiém riéng 600 | o {::0“11:0“’1 ::{I}[l) hﬁ e |
khong du, do cac mau tin trong file khong con dugc sdp tuan tu 00 | = quitoun 1A oy e—1
P X H , A , f A X a1 A 750 | - Mianmis A-215 | 700 L
theo khoa tim kiém cua chi muc thi cap, ching c6 thé nam & bat 550 e — o — ]
RS 90 - aryridze | A-102 | 400 -
ky vi tri ndo trong file. _ Climye Panyiidge | A-201 | 900 ———
B Chi muc thir cap phai chira tat ca cac con tro toi moi mau tin. "'_1_:“.':]‘:55 Pemyridge | A-218 | 700 .——-|‘
A P - 537 17 ~—
B Ta c6 the su dyng mirc phu gian ticp dé thyc hién chi myc tha lilui]ns la ;“'“ ‘I‘I‘; I \;('); ;:g 0
cap trén céc khod tim kiém khong la khod du tuyén. Rt ound Fhll_[A-303 |3: 2
B Céc con tro trong chi muc thir cép nhu vay khong truc tiép tro t&i
méau tin ma tré téi mot bucket chira cac con tro téi file
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Cay tim kiém m-phan

O Cay tim kiém m-phan (m-ary tree) 1a sw téng
quét hoa clia cay tim kiém nhj phan trong d6 méi
nuat c6 thé cé m nat con.

O Gia s& n1 va n2 la hai con cla mot nat nao do,
n1 bén trai n2 thi tht ca cac con clia n1 c6 gia tri
nhé hon gia tri clia cac nat con clha n2.
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B-cay

O B-cay bac m la cay tim kiém m-phan can bang c6
céc tinh chét sau:
B Nut gbc hodc la 14 hodc ¢ it nhat hai nit con,
B Mbi nat, trir nut gbc va nut 14, ¢6 tlr [m/2] dén m nat
con va
B Cac dwong ditir goc téila cé cung do dai.

50

Tap tin B-cay:To chirc

O M®&i nat trén cay la moét khéi trén dia, cac mau tin cia tap tin
dwoc lwu trir trong cac nut 14 trén B-cay va lwu theo thir tw cta
khoa.

Gid st mbi nat 14 lwu trir dwoc nhiéu nhat b mAu tin.

Moi nut khong phai la nut 1a co dang (p0,k1,p1,k2,p2,....kn,pn),
véipi (0 <i<n)lacontrd, tré tdi ndt con thlr i clia nut d6 va ki
la cac gia tri khéa. Cac khoa trong mét nat dwoc sap thi tw,
trclakl <k2 <..<kn. -

Tat ca cac khoa trong cay con dugc tré bdi p, déu nhé hon k.
Tat ca cac khod nam trong cay con dugc tré béi p; (0 <i<n)
deu lon hon hodc bang k; va nhd hon k. -

Tat ca cac khod nam trong cay con dwoc tré bdi p, déu I6n
hon hodc bang k,,.

oo

oo

Tap tin B-cay: Vi du

Cho tap tin bao gébm 20 mau tin v&i gia tri khoa 1a cac sé nguyén duoc
t& chirc thanh B-cay bac 5 voi cac nit 14 chira dwoc nhiéu nhat 3
mAu tin.

[ 18] [of [ [e]
P1

P2
RO -1 -] PEp s e

6 8 12 14 16] R22426] 283032 p436 | B8 4042
L1 LZ L3

Ls Le L Lg
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O
O

oo

Tap tin B-cdy: Tim mau tin

Bat dau gbc dén nat 14 chiva r (néu r tdn tai trong tap tin).

Tai mdi bwédc,dwa nut trong (p0, k1, p1, ..., kn, pn) vao bé nhé
trong va xac dinh moi quan hé gitra x v&i cac gia tri khoa ki.

B Néu kisx<ki+1(0<i<n)ching ta sé xét tiép nut dwoc trd bdi pi.
B Néux < k1 ta sé xét tiép nit dwoc trd bdi pO.

B Néu x = kn ta sé xét tiép nat dwoc trd bdi pn.

Qua trinh trén sé dan dén viéc xét mot nat 14.

Trong nGt 14 nay ta sé& tim mau tin r voi khda x bang tim kiém
tuan ty hoac tim kiém nhi phan.

T&p tin B-cdy: Thém ma&u tin mdi

Tim r. Viéc tim kiém nay sé& dan dén nut 14 L.

Néu tim thay thi thong bao “Mau tin da ton tai”, nguoc lai thi L 1a nit 14 ma ta co thé
xen r vao trong do.

Néu khdi L nay con ch& cho r thi ta thém r vao sao cho ding thir tw clia né trong khéi
L va giai thuat két thic.

Néu L khong con cho thi cap phat mot khéi morl L.

Doi[b/2] mau tin ndm & cudi khéi L sang L' rdi xen r vao L hoac L' sao cho viéc xen
dam bao thtr tw cac khoa trong khéi.

Gia str nut P 1a cha cia L.

Xen dé quy d& xen vao P mét khoa k' va con tré p’ twong (ng clia L.

Trong tru’ong _hop trirge khi xen k' va p', P da co dda m con thi ta phal cap thém mot
khoi maoi P’ va chuyen mot s cia P sang P’ va xen con m&i vao P hodc P’ sao
cho ca P va P’ déu cd it nhat ?m/2 con.

Viéc chia cat P => phal xen mot khoa va mét con tré vao nut cha ctia P...

Qué trinh nay cé thé s& dan toi nat goc va ciing ¢6 thé phéi chia cat nat goc trong
truong hop nay phai tao ra mot nit goc méi ma hai con cua né la hai nva clia nat goc
ci.

O Khi d6 chiéu cao ctia B-cay sé tang lén 1.

ooo oo o od

oo
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Két qua xen 23

P P2 P2
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Tap tin bam (hash files): Té chirc

O Bang bam la mang moét chidu B gdm m phan to
B[O], B[1], ..., B[m-1]).

O M&i phan t& la mét con trd, trd toi phan t& dau
tién clia danh sach lién két cac khoi.

O D& phan phéi mau tin co khoa x vao trong cac
danh sach lién két, ta dung ham bam.

O h(x) =x MOD m.
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Vi du vé tap tin bang bam

Mot tap tin c6 24 mau tin v&i gia tri khoa la cac sé nguyén: 3, 5, 12, 65, 34, 20,
21,17,56,1, 16,2, 78, ,94, 38,15 ,23, 14, 10, 29, 19, 6, 45, 36

Gid st chung ta cg thé t6 chirc tap tin nay vao trong bang bam gém 7 phan tu
va gia str moi khoi c6 thé chira dugc toi da 3 mau tin. Véi moi mau tin r co
khoa la x ta xac dinh h(x) = x MOD 7 va dwa mau tin r vao trong mét khoi clia
danh séach lién ket duoc tré bai B[h(x)].
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Tap tin bam: Tim mau tin

O Dé tim mot mau tin r c6 khoa la x, chung ta xac
dinh h(x) chang han h(x) = i, khi d6 ta chi can tim
r trong danh sach lién két dworc tré béi Blil.

O Chang han dé tim mau tin r c6 khéa la 36, ta tinh
h(36)= 36 MOD 7 = 1.

O Nhw vay néu mau tin r ton tai trong tap tin thi né
phai thudéc mét khoi nao do dworc tré béi B[1].
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Tap tin bam: Thém mau tin méi

O

O
O

D& thém mau tin r co khoa x, trwdc hét ta phai tim mau tin
r.

Néu tim thay thi théng bao “mau tin da ton tai”

Ngwoc lai ta s& tim mot khéi (trong danh sach cac khéi cia
16 dwoc trd bdi Blh(x)]) con cho trong va thém r vao khoi
nay.

Néu khong con khéi nao dd ché cho mau tin moi ta yéu
cau hé thong cap phat mét khoi mei va dat mau tin r vao
khéi nay réi ndi khdi méi nay vao cubi danh sach lién két
cta 6.

Tap tin bam: Xoa mau tin

O

Dé xo4a méu tin r c6 khoa x, truéc hét ta phai tim
mau tin nay.

Néu khong tim thay thi théng bao “Méau tin khong
ton tai”.

Néu tim thay thi dat bit xo& cho no.

Ta cling c6 thé xoa hdn mau tin r va néu viéc xoa
nay lam khdi tr& nén rong thi ta giai phéng khoi
nay (xoa khoi khoi danh sach lién két cac khaoi).

|y
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Tap tin bam: Panh gia

O Gié st tap tin co n mau tin va méi khdi luu trir duoc k mau
tin thi tap tin can n/k khoi.

O Trung binh méi danh sach lién két (mdi 16) clia bang bam
¢4 n/mk khoi (do bang bam c6 m 16), ma chung ta chi tim
trong mot danh sach lién két nén ta chi phai truy xuat n/mk
khéi.

O S6 nay nhé hon m 1an so v&i cach t6 chirc tap tin tuan tw
(trong tap tin tuan tw ta can truy xuat tat ca cac khoi, tiec la
n/k khéi).
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