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CHUONG 6: PiEU KHIEN TUONG TRANH

MUC PICH



Gidi thiéu

» Giao tac la mot tap hop cac thao
tac c6 th( tu truy xuat dir liéu trén
CSDL thanh mot don vi cong viéc logic
(xem la mot thao tdc nguyén t0),
chuyén CSDL tU trang thai nhat quan
nay sang trang thai nhat quan khac.

> Nguyén ly diéu khién tuong tranh:
La qud trinh diéu khién gitp cho nhiéu
giao tac dién ra dong thoi ma khong
Xay ra tranh chap.
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I\Eﬁt dir liéu (Lost updat%kh C{ Khéa cho (Livelock) }

[Khéa chét (Deadlock) }




3idi thid

»DPE ghi nhan su hoan tat hay khong ctia mot thao
tAc nguoi ta s& dung cac Iénh sau:

BEGIN TRANSACTION | B3t ddu giao tdc

COMMIT  TRANSACTION | Két thiic mOt giao tdc thanh céng

Két thiic mOt giao tdc khéng thanh céng,
nhing thao tdc lam anh hudng CSDL trudc
dé duoc undo, CSDL dugc trd vé tinh trang
trudc khi thuc hién giao tdc.

ROLLBACK TRANSACTION

Chi mang y nghia hinh thirc, thuong khéng

END TRANSACTION st dung




1. 1. Mat dir liéu cap nhat (lost

updsfeu: Cho quan hé HANGHOA (MaHH, Tén
HH, BVT, SLTon)
»Gia su: SLTon =20

Transaction Gia tri
T, (ban hang) T, (ban hang) X, X, SLTon
Begin Transaction | Begin Transaction 20
Read(SLTon) - x, 20 20
Read(SLTon) - x, 20 20 20
X, - 10X, 10 20 20
X, - 35 X, 10 17 20
Write X1 N SLTOD IEEEsEESEEEEEEEEEEESEEEEEEEEEEjEEEEEEm 1-0 -------------- l7 ------- pun P .
Write X, — SLTON  eeesees L (O - | VA .
Commit T, Commit T,

— © Lost Update: Thao tac cap nhat clia T, xem nhu bi mat, ——
khong dugc ghi nhan (do nhiing thay d6i cla cac giao tac
khac ghi deé lén).



1.2. Poc dur liéu chua co
Vi du: Cho quan hé HANG

SLTon)
SLton = 20
Transaction Gia tri
T,(nhap hang) T, (ban hang) X, | x, | SLton

Begin transaction 20
Read (SLton) - x, 20 20
x, + 100 - X, 120 20
Write x, — SLton ........ R P 120 1 ........ ..1°n

Begin transaction 120

Read (SLton) - x, |120 | 120

%,—5 - x, g

Writex, — SLton | 120 | . , 115

Commit T, 120 20
Rollback Ty | b e, >

mmit (uncommltted data)
HOA ( MaHH,TenHH, BVT,

q} Transaction
T, stra d6i dong
X nhung chua
commit,
transaction T,
doc dong X.
Transaction T,
rollback nhimg
gi thay doi trén
dong X - dU
lieu ma
Transaction T,
dang doc chua
hé ton tai.



1.3. Thao tac doc khdng thé 1ap lai (unrepeatable data)

Vi du: Xét 2 giao tac sau:

Tl T2
Read(A)
Read(A)
A=A+10 Print (A)
Write (A) Read (A)
Print (A)

»>Gid st A = 20 va 2 giao tac nay thuc hién dong thagi theo th(
tu sau:



1.3. Thao tac doc khdng thé 1ap lai (unrepeatable data)

Transaction Gia tri
T, T, X, X, A
Begin transaction 20
Read (A) - x, 20 20

Begin transaction

Read (A) - X, .........| ) R N 20
X1 +10 N X1 . 30 20
Print (x,) 30 20
Wi 30 ™A
rite X, — A ceriieesebesssassssssssnssnsnsnnsanannnnnndannnrnsnnnnnnnnnn T >
Read (A) = X, vevveevseshorns 38, -

Commit T,
Commit T,




1.4. Van dé béng ma (phantom)

Vi_du: T, Transaction
thuc hién viéc T, T,
Chu¥en IR te\l! Begin transaction
khoan A sang tai Read (A)
khodn B. Khi T, A=A—50
ma&i chi thuc hién Write (A)
thao tac tro soO Begin transaction

N ird 2 g
tien ¢ tai khoan Read (A)
A (chua cfng s6 Read (B)
tien vao  tai -Prift (A+B),
khoan B) thi T, rend (B Commit-T;
muén xem téng Be=aB(+5)O
sO tién & 2 tai Write (B)
khloan = Tf)ng Commit Tl
sO tién Kkhong

chinh xac.



»Nhu vay:

> Mot tiéu chuan dé 1ap lich cac giao tac la
viéc thuc hién dong thoi cac giao tac cho két qua
nhu khi thuc hién tuan tu cac giao tac.

> P& gidi quyét dung dod thi phai c6 “Co ché
diéu khién tuong”.



2. MOt sO tinh chat khi thao tac trén don vi dir
i

2.1. Hai thao tac tuong thich

>Hai thao tac O, va O, (O, € T, O, € T) goi la tuong thich néu va chi
néu két qua cla viéc thuc hién dong thai O, va O, gidbng nhu két qua
cla viéc thuc hién tuan tu O, réi dén O, hoac O, réi dén O,

Tl T2
Read A - a, Read A - a,
O11 a+1l-a a,*2 - a, 21
Print a, Print a,
Read A - a, Read A - a,
O,, a, +5 - a a,*2 - a, -
Writea, - A Write a, - A
Read A - a, Read A - a,
013 a1+2—>a1 a2+7—>a2 23
Write a, - A Write a, - A
Read B - b,
O,, b,+1 - b,

a4 4 44

O,va0,, la
tuong thich

O,, va O,, khong
tuong thich

O, va O,, khong
tuong thich

O,, tuang thich vai
cac thao tac con lai



2. Mot so tinh chat khi thao tac trén don vi dir
—Her—

2.2. Hai thao tac kha hoan vi

> Hai thao tac O, va O, (O, thudc T, O, thudc T) la khd hoan vi néu két
qua thuc hién O, ,0; hay O,, O; la nhu nhau.

Tl T2
Read A - a, Read A- a,
O,, a,+1 - a, a,*2 - a, -
Print a, Print a,
Read A - g, Read A- a,
012 a5 - a a,*2 - a, 22
Write a, - A Write a, - A
Read A - g, Read A - a,
013 al+2_’a1 a+7 - a 23
Writea, - A Write a, - A
Read B - b,
O,, b,+1 - b,
Write b, - B

»>0,,va 0,, la kha
hoan vi

»0,, va O,, khdng
kha hoan vi

>0, va 0., 1a kha
hoan vi

>0,, kha hoan vi
v@i cac thao tac con
lai



2. MOt sO tinh chat khi thao tac trén don vi dir
e

Nhan xét:

a0 tac truy xuat cac don vi dir liéu khac nhau la tuong thich va kha
4c thao tac truy xuat trén cuing don vi d{ liéu:
*Néu co lien quan dén phép cong, trtr thi kha hoan vi
*Read — Read - kha hoan vi
*Write — Write — khoéng c6 tinh kha hoan vi
*Read — Write - khong c6 tinh kha hoan vi

*Write — Read - khong c6 tinh kha hoan vi

Chu y: Hai thao tac khong kha hoan vi thi goi la xung dot



3. Lich tuan tu va lich kha tuan tu

3.1. Lich tuan tu (serial schedule)

» MOt lich S dugc lap tu n giao tac T,, T,,....,T,
xU i dong thai goi la lich tuan tu néu cac thao tac
cUa tung giao tac dugc thuc hién lién tiép nhau.

T, T T, T, T T,
R(x) R(x)
W(x) R(x)
R(y) —> |wy)
R(x) R(y)
W(y) W(x)
R(y)




3. Lich tuan tu va lich kha tuan tu

3.2. Lich kha tuan tu (serializable schedule)

» MOt lich S dugc lap tu n giaotac T,, T,,...., T xu
li dong thai goi la lich kha tuan tu néu né cho cung
két qua véi mot lich tuan tu dudc lap tir n giao tac
trén.



3. Lich tuan tu va lich kha tuan tu

3.2. Lich kha tuan tu (serializable schedule)
> Vidu 1:

Lichl1(A=1,B=2) Lich2 tudntu (A =1, B=2)
Tl TZ Tl TZ
Read A - a, Read A - a,
a,+1 - q a,+1 - a
Write a, - A Writea, - A
Read A~ a, Read B- b,
a,*2 - a, b,+1 b,
Write a, - A :
Write b, - B
Read B b, ! Riad A a,
b1+1—>b1 82.2—>a2
Write b, -~ B Write a, -~ A
Read B- b, Read B b,
b,*2 - b, b,*2 - b,
Write b, - B Write b, - B
Kétqua i_Ljch 1 ¢6 tinh kha tudn tu >2(A=4B=6)




3. Lich tuan tu va lich kha tuan tu

3.2. Lich kha tuan tu (serializable schedule)

> Vidu 2:
Lich1(A=1,B=2) Lich2(A=1,B=2)
Tl TZ Tl T2
Read A - a, Read A - a,
a,+1 - a, a,*2 - a,
Write a, - A Read A - a,
Read B - b, a,+1 - al |
b,+1 - b, Write a, - A
Write b, -~ B Read A _ a Read B b,
* ’ . b2*2 - bz
az 2 - 82 Write a1—> A
Write a, - A Read B - b1
Read B- b, b,+1 > b,
b2*2 - bz Write b1—> B
Write b, - B Write b, - B
Két qué__Lich 2 khdng c6 tinh kha tuan tuy —2.B=4)




3. Lich tuan tu va lich kha tuan tu

»Tinh kha tuan tu cla céac giao tac la diéu kién du dé
tranh dung do trong viéc truy xuat dong thoi (MOt lich
néu khd tuan tu thi khéng dung do, néu khoéng co6 kha
tuan tu thi chua chac dung do6)

»BO lap lich (schedule): La mot bd phan cua DBMS chiu
trach nhiém Iap lich kha tuan tu tur n giao tac xtr li dong
thoi, sé tién hanh lap lich cac thao tac (thao tdc nao sé
duoc thuc hién trudc, thao tdc nao sé ducgc thuc hién
sau).



4. Sap xép cac giao tac bang nhan thoi gian

4.1. Khai niém nhan thoi gian (timestamp)

>La 1 con sO dugc phat sinh badi bd 1ap lich, dugc gan cho moi
giao tac dé chi dinh thoi di€m bat dau thuc hién giao tac. Nhan
thoi gian c¢6 tinh chat duy nhatvatang dan (T, <T, - t;<t;)

»Nhén thgi gian cla don vi dr liéu: la nhédn thdi gian cua giao
tdc cudi cung co truy cap dén don vi dir liéu do thanh cong, hay
la nhan thdi gian cao nhat trong sO cac giao tac co truy cap thanh
cong dén don vi d{r liéu doé.

T, T, T, t

Read A t, =t
Read A t

Read A




4. Sap xép cac giao tac bang nhan thoi gian

4.2. Thuat toan sap xép toan phan

Procedure Read (T, A) Ghi chu:
Begin ot,: nhan thoi gian cUa don vi
If t, < t. then dir liéu A

WAROWAL vhnn ssn ot hAN thOlgian cla.giao ta
> Thudt toan chi sap xép »Vi durl? ﬁb%at i‘% ? 20

thar tu cac giao tac (thoi
. L
gian bat dau) khéng B“én dau t, = 0 khi chudcd

~ < st A =100
nham sap xep trinh tuw Grattac trﬂgaggp tt 190
thuc hién cac thao tac | A=A+1

N. . , A=A+1
trong moi giao tac. Write A
1Ly = L UIET Write A t, =120
A t.>t.néenT
Thuc hien thao 2~ o -
) _ - - phai rollback va
tac ghi bat dau lai vdi
t =t timestamp mai
A Ti

Flse



4. Sap xép cac giao tac bang nhan thoi gian

4.2. Thuat toan sap xép toan phan >Trong truding

»>Vidu2:t, =100,t,=120,t,=0

Tl TZ tA
Read A t, =100
Reag A t, =120
Read A
t, =120
Read A A

t, >t nenT,
phai rollback va
bat dau lai véi
timestamp m@i

quan tam dén tinh chat cla thao tac di liéu
(Read/Write) nén chi cé 1 nhan thoi gian duy nhat
cho 1 don vi dr liéu. Néu quan tdm dén tinh chat
cUa thao tac d{r liéu thi can 2 nhan thoi gian cho 1
don vi dr liéu tuong Ung véi thao tac doc va ghi trén
don vi d{ liéu do.

Nhu vay: Thuat toan sap x€p toan phan: khong -

‘hop nay 0

rang khéong xay
ra dur | doé T,
khoéng can phai
rollback va bat
dau lai Vi
timestamp mai.
Tuy nhién do
thuat todn sap
Xx€p toan phan
khong phan
biét tinh chat
clua thao tac
dir liéu la Read
hav Write nén



4. Sap xép cac giao tac bang nhan thoi gian

4.3. Thuat toan sap xép Procedure Read (T, A)

>»MOi don vi di

iu A c6 2 nhan thoi

alan
3I\AI 1

RIS

N\
\/A
VX

\VAVIT S .

T1(t,, BanTd@y ~
100)=0 120)

TS = WIS

RTS(A)

Read %1

co
A:A+ tIL

cO
Write A

th¢

I\I\J\l

JI
Rkt
y cap (R
N§vidm A
> WTS(]
0 gian cu

{
\p graonr

ead) tha

ac
1at
nh

A) Tl nh3
5"]5?5‘3‘ 1

an
ac

WTS(A)
)—la—nhhan——

)

120

Begin
If WTS(A) <=t then
Thuc hién thao tac doc
RTS(A) :=Max(RTS(A),t,)
Else
Rollback T, va bat dau lai
vOi nhan thoi gian maoi

co timestamp T6n nhat
truy cap (Write) thanh

co

ng lén A

Procedure Write (T, A)
Begin
If (RTS(A) <=1t;) and (WTS(A)
<=1;) then
Thuc hién thao tac ghi
WTS(A) =t

Flecp



4. Sap xép cac giao tac bang nhan thoi gian

4.3. Thuat toan sap xép tirng phan

>Nhan xét : Trong thuat toan sap xép tung phan, so lugng
giao tac bi rollback lai it hon trong thuat toan sap xép toan
phan (do néu 2 giao tac chi thuc hién «Doc» thi khdong gay
ra dung do)

T, T, Nhan xét
(1) Read A Thudt todn sap x€p toan phan : T, bi rollback G (3)
(2) Read A | Thudt toan sap x€p tUng phan : khong c6 rollback
(3) Read A
T, T, Nhan xét
(1) Read A Thudt ton sap x€p toan phan : T, bi rollback & (3)

(2) Write A | Thudt todn sap x€p tUng phan : T, bi rollback & (3)
(3) Read A




5. Di€u khi€n tuong tranh bang co ché khéa
5.1. Khai niém khéa (lock)

»Phuong phap thong dung nhat dé diéu khién viéc truy xuat cac
don vi dt liéu la st dung khoa (lock).

> Lock la mot dac quyén truy xuat (access priveleg) Ién cac don vi
dit liéu cla cac giao tdc ma bo quan ly khda cé thé trao cho mot
giao tac hay thu hoi lai. Khi 1 giao tac da khoa (lock) trén 1 don vi
d liéu nao do thi cac giao tac khac khong dugc phép truy cap dén
don vi d{r liéu dé cho dén khi né nha khda (unlock).

»Khi mét giao tac T thuc hién dugc viéc lock don vi d{r liéu A,
ta ndi, T dang gitr lock A

>Tai moi thoi diém, chi cé mot tap con cac don vi dit liéu bi khoa,
vi vay bo quan ly khoa cé thé luu cac khéa hién hanh trong mot
bang khoéa (lock table) véi cac mau tin c6 dang sau: (A, L, T) (giao
tadc T c6 mot khoa ki€u L trén don vi dit liéu A).



5. Di€u khi€n tuong tranh bang co ché khéa

E 2 Kv thuAat khda dan aian

»>MOt giao tac khi co yéu cau truy xuat dén don vi dir liéu thi phai phat ra
yéu cau xin khoéa (lock) trén don vi dr liéu dé, néu yéu cau nay duagc
chap thuan thi dugc quyén thao tac va nhu vay cac giao tac khac sé
khong dugc phép truy cap dén don vi dit liéu d6 cho dén khi giao tac gilr
khoa dugc unlock

ha Khé T, T, Nhan xét
Khong khoa KA
Read A
T, T, A (5) LockA X| T,chdT,
Read A 5 AAsl Read A Unlock
Read A 5 B @
~ A=A+1
A=A+1 5 : ~
A=A+1 5 . Write A T, se
. «SAN Write A 1
Write A | «*"6"°, \
. . . Unlock A hoan tat
Write A » O . Unlock A j _
trudc khi

N ~ T, bat
Ky thuat kégiua <h



5. Di€u khi€n tuong tranh bang co ché khéa
5.2. Ky thuat khéa don gian

»>Vi du »Nhan xét
b ! v'Néu khong phan biét khoa
pock A cho thao tac doc hay viét thi ro
A=A+1 rang s€ c6 nhiéu giao tac phai
Ezggﬁ cho dé dugc quyén khoa trén 1
Write A vi dt li€u nhung khoéng thay doi
Lock B s L s
Read B gia tri do.
B=B+1 A . )
Write B v'Vi vay dé gidm bdt tinh
oniock B hudng phai chd khi cac giao
tac cung doc du lieu, nguoi ta

dé nghi tdch yéu cau khoa
thanh 2 yéu cau khoda riéng
hiat



5. Di€u khi€n tuong tranh bang co ché khéa
5.3. Ky thuat khoa doclviét (Readlock/Writelock)

* Khoa dé doc (hay Shared lock): mot giao tadc T chi muon
doc 1 don vi dir liéu A sé thuc hién Iénh RLOCK(A), ngan
khéng cho bat ki giao tac khac ghi gia tri méi cla A trong
khi T da khdéa A. Tuy nhién cac giao tac khac van co thé
aitr 1 khda doc trén A cuna liic véi T.

* Khéa dé€ ghi (Exclusive lock): mot giao tdc T muon thay
dbi gia tri cla 1 don vi dr liéu A dau tién sé lay khoa ghi
bang cach thuc hién 1énh WLOCK(A). Khi 1 giao tac dang
gilr 1 khoa ghi trén 1 don vi d{r liéu, cac giao tac khac

LhAnA thA 1A\ Aire~e LhAa Aar hav LhAa Ahi trAn A AlinA
»Ca hai khéa doc va khoéa ghi déu duoc loai bo bang
|&nh UNLOCK



5. Di€u khi€n tuong tranh bang co ché khéa
5.3. Ky thuat khéa doclviét (Readlock/Writelock)

Ppiéu kién dé xin khéa doclviét
»>MOt yéu cau xin RLOCK(A) chi dugc chap thuan
néu A chua bi khda bdi 1 WLOCK trudc do.

»>MOt yéu cau xin WLOCK(A) chi duoc chap thuan
meTAduoctodo:
Bang tuong thich cac loai khéa

Lock dang dugc gilr

R-lock W-lock

Giao tac yéu R-lock Yes No
cau lock

W-lock No No




5. Di€u khi€n tuong tranh bang co ché khéa

5.3. Ky thuat khoa doclviét (Readlock/Writelock)
Vi du (Vi don vi dit liéu B=2)

T, T, Ghi cha
Rlock B
Read B - a, a,=B=2
Unlock B
Rlock B
Read B - a, a,=B=2
Unlock B
a,+1 - a, a,=3
Wlock B
Write a, - B B=a,=3
Unlock B
a,+1 -a a,=3
Wlock B
Writea, - B B=a.=3
Unlock B R

Nhan xét
»Lich thao tac khong kha
tuan tu nén xay ra lost
update.
»>Viéc sU dung co ché
lock khong dd dé bao

f:r—\m-l-lﬁ\lf\ 1., Iﬁ\—'\ L l—'\ln-‘- W oAl A~

»>DE (idi quyét tinh
khong kha tuan tu. Dung
chién lugc lock 2 pha,
hodc yéu cau cac giao
tac lock cac don vi du
liéu theo 1 th(r tu cO dinh
nao do.




5. Di€u khi€n tuong tranh bang co ché khéa
»Gia su khi T, gidi phong khéa trén A, khoa nay dugc
trao lai cho T,. Biéu gi sé xay ra néu nhu trong khi T,
dang dgi nhan khoa, mét giao tac T, khac cling xin mot
khoéa trén A, va T, lai dugc trao khéa nay trude T,. R6i sau
khi T, dugc trao khoa trén A thi lai c6 1 giao tac T, xin
khéa trén A,...Va rat cé thé T, phai dgi mai va chang bao
gi0 nhan duogc khda trong khi ludén c6 1 giao tac khac gilr
Nhu vay, Livelock la truong hop 1 giao tac cho duoc
cap quyén lock trén 1 don v: dir liéu nao do ma

Il lae Ava s voLn dasala _duwein~ +L P Am e wemin XK aa -, nnnnnnnn

Yéu cau hé thong khi trao khéa phai ghi nhan tat ca cac
thinh cau chua dugc dap Ung, va khi don vi dir liéu A
duoc mé khoda thi trao cho cac giao tac da xin dau tién
trong s6 nhing giao tac dang doi khda A. Va khi dé bo lap
lich (schedulers) sé ti€n hanh thuc hién co ché: giao tac

NAA VVAIT ~A1T Fr PR thY Aree AANR 1'PRA tr eie (1O




5. Di€u khi€n tuong tranh bang co ché khéa

5.4. Cac van dé trong ky thuat khoa

Deadlock T, T, Nhan xét
Lock A - T, ch® T, unlock B
Lock B - T, ch® T, unlock A

>T, yéu cau va dugc trao khoéa trén A, con T, yéu cau va
dugc trao khéa trén B. Do dé khi T, yéu cau khoa trén B, né
sé phai doi vi T, da khéa B. Tuong tu khi T, yéu cau khoéa
trén A, né cling budc phai dgi vi T, da khda A. Két qua la
khéng mot giao tac nao ti€ép tuc hoat ddng dugc: moi giao
Deadlock la t‘mll trang trong dé nhung giao tac cé lién
quan khéng thé thuc hién tiép cac thao tac ciia né ma
phai chd nhau mai

’))@(‘J theo C@mé\t hién (D6 thi chx




5. Dieu khién tuong tranh bang co ché khéa

»>MOt giao tac thuc hién co ché lock 2 phase la mot
giao tac khong thuc hién mot lock nao ntra sau khi da
unlock (thuc hién xong hét tat ca cac yéu cau lock roi
maoi thuc hién unlock).

Tl T2 TB
SO cac
don vi LOCk(A)
dt liéu b
gir lock Unlock(A)
Lock(A)
BOT EOT Thoi Unlock(A)
> stan Lock(B)
Unlock(B)
Phgse lock ><phase unlo>cik LOCk(B)
Trong cac giao tac trén,

~ T,vaT,lacacgiaotac2
pha. con T, thi khong




5. Dieu khién tuong tranh bang co ché khéa

5.4. Nghi thutre lock 2 giai doan (2 phase)
»M0t lich S duoc lap tu n giao tac thda nghi thic
> S dung nghi thic lock 2 giai doan chi c6 thé dam
bdo tinh kha tuan tu cho lich thao tac nhung khong
thé bao dam khong xay ﬁén dé deadlock.

T T, Ghi chii
Lock A
Lock B
Lock B ] \
Lock A T, phai chO T, unlock B
Unlock AD T, phdi chG T, unlock A
Unlock B — deadlock
Unlock B
Unlock A




CHUONG 6: PIEU KHIEN TUONG TRANH PHAN TAN

HET CHUGONG 6
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