' Dinh nghia Giao Dich

M Giao dich (GD): 1a mét hanh dong hay mét chudi cac
hanh dong dwgc thuc hién bai 1 ngwoi dung hoac 1
chwong trinh tng dung, trong d6 cé truy cap hoac thay
ddi noi dung cia mot CSDL.

B Mot GD la mot don vi lugn ly cua cong viéc trén CSDL.

L )

M Giao dich
4 Dinh nghia

<4 Trang thai cia mot GD
4 Thugc tinh cia mét GD
B Diéu khién canh tranh

No6i Dung

L )

B ViduGDT;
READ(A);
A:=A - 50;
WRITE(A)

Vi dy mét GD
DL Read(a) | _CSDL |

o




~

~ Céc trang thai cua mét GD
M Begin Transaction
m ..

B Commit / Rollback

Hoan tat
mot phan

75
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~ Céc thudc tinh cua mét GD

B Tinh nguyén t&r (Atomicity)
+Dam bao tat ca cac thao tac hodc khong thao tac
nao dwoc thwe hién

4 Trach nhiém: thanh phan quan ly giao dich.
B Tinh nhat quan (consistency)

*Dé[n bao mot GD phai chuyén CSDL tir mét trang thai
nhét quan nay sang mét trang thai nhit quan khac.

4 Trach nhiém: ngwoi lap trinh ung dung hay ngwoi da
viét ra giao dich

Z.6

~ Céc thudc tinh cua mét GD

M Tinh c6 lap (Isolation):
+Dam bdo cho du nhiéu GD thyc hién song song ciing
s& dwa hé thong dén mot trang thai twong duong vei
trang thai co dwqc bang cach thuc hién cac giao dich
nay mét cach tuan ty.
+ Trach nhiém: thanh phan quan ly canh tranh
B Tinh bé&n virng (Duration)

4+ Dam bao khi mot GD hoan tat, tit ca cac cap nhat da
thyc hién trén CSDL van con do, ngay ca khi hé thdng
c6 xay ra su co sau khi giao dich da hoan tat.

4 Trach nhiém: thanh phéan quan Iy phuc hoi

7

-

~ Diéu khién canh tranh

B Cac lgi ich khi cho phép cac GD thwc hién song song:

4 Trong 1 GD, mét vai bwéc li€n quan téi hoat dong 1/0;
cac budc khac lién quan dén hoat dong CPU. CPU va
céac dia trong mot hé théng c6 thé hoat dong song
song. '!'efm dung kha néng da chwong trinh, ta c6 thé
tang so lwgng GD hé thong cé thé thwe hién trong 1
khoang thoi gian.

4 Thyc hién canh tranh lam giam sy tri ho&n khéng
lwong trwdc trong viéc chay cac giao dich, dong thoi
lam giam thoi gian déap iing trung binh

B Tuy nhién, néu quan ly khong tét, cac GD thyc hién dan
xen ¢6 thé dan hé théng dén trang thai khong nhét
quan.
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Va
- Lich trinh (Schedule) - Vén dé 1: M4t dir liéu da cdp nhat
B Lich trinh la mot chudi cac thao tac Lo T W Két qua cua mét thao tac cap nhat hoan tat mot cach
thiee hign boimetitap hopcac GDicanh | Read(A); thanh cong boi mot nguwoi dung cé thé bi ghi dé lén boi
tranh ma van dam bao th( tw cla cac A:=A-50; mot nauwdi dung khac
thao tac trong tlrng GD don [€é. Write(A); O [Tgluitei 9
B Lich trinh tuan tw (serial schedule) 1a Read(B)'. B A=100+100-10=190
mét lich trinh trong d6 cac thag tac cta ) '_
mot GD duoc thyc hién lién tiép nhau, | B=B+50: T, T, TK A
+ Véi mét tap céc giao dich cho trudce, Write(B); Begin Transaction 100
kfjc")n'g c_é su:dém lgéo la kkét qgé cﬂ}]a tat Read(A); Begin Transaction Read(A); 100
ca cac lich trinh tuan tw déu sé giong Temp:=A*0.1;
e A ' Read(A); A=A+100; 100
=A-temp; a
B Lich trinh khéng tuén tw (nonserial Write(A): A=A-10; Write(A); 200
o N rite(A);
schedule)‘lé rpotAI!ch trinh tror?g dé' cac Read(B) Write(A); | Commit 90
thao tac tir mét tap hop cac giao dich ’ G .
canh tranh dan xen I&n nhau. B:=B-+temp; o 90
Write(B);
Hinh 3. Lich trinh 1
79 Z.10
e ‘ R
~¥Vén dé 2: Phy thuéc GD khéng hoan tét ~Vén dé 3: Phan tich khéng nhét quan
B Vén @& vé sy phy thugc vao cac GD khong hoan tit xay B GD chi doc dwoc phép doc mot phan két qua clia cac
ra khi mot GD cho phép cac GD khac nhin thay cac ket GD chwa hoan t&t ma cac GD nay ciing Itc ciing dang
qua tam thoi triéc khi né hoan tat. cap nhat CSDL. bieu nay goi la dirty read hay
B A=100-10=90 unrepeatable read.
T T TKA T, T, X [ Y[ Z] Sum
3 4 Begin Transaction 100 | 50 | 25
Begin Transaction 100 Begin Transaction Sum =0 100 | 50 | 25 0
Read(A); 100 Read(X); Read(X); 100 | 50 [ 25 0
. X=X-10; Sum =Sum+X | 100 | 50 [ 25 [ 100
A=A+100; 100 Write (X); Read(Y); 90 [ 50 [ 25| 100
Begin Transaction Write(A); 200 Read (2) Sum =Sum+Y | 90 | 50 | 25 | 150
: : Z=7+10 90 [ 50 [ 25| 150
Read(A); : 200 Write(2); 90 | 50 | 35 | 150
A:=A-10; Rollback 100 Commit Read(Z) 90 50 | 35 150
- ) Sum=Sum+Z | 90 [ 50 | 35| 185
WriteLy, 120 Commit 90 | 50 | 35 | 185
Commit 190
711 7.12




A Tinh kha tuin tw-Thao luan

B Sw kha tuan tw (seriallizability):

4 Muc tiéu: tim ra cac lich trir)h khéng tuan tw chg phép cac GD
thwe i]ién ganh tranh ma van khoéng can thiép lan nhau, va ‘vi
vay dan den mét tinh trang CSDL giong nhw sy thwe thi tuan tw
c6 thé dan dén.

B Lich trinh kha tudn tw (serializable schedule): |a cac
lich trinh khéng tuan tw cho phép cac GD thuc hién
canh tranh nhwng van cho két qua giéng nhu lich trinh
tuan tw.

B C6 2 kiéu kha tuan tu:
4+ Kha tuan tw xung dot
4 Kha tuan tw hwéng nhin

- Kha tuén ty xung dét

B Twong dwong xung dét (conflict equivalent): Hai lich trinh S va &'
dwoc goi la twong drong xung dot neu S co thé bién doi thanh S’
bang céch trao ddi thir tw ctia cac thao tac khong xung dot

4 Thao tac xung dét: trén mét muc di liéu x, mét GD ghi con GD kia doc
hodc ghi.

B Lich trinh kha tuan tw xung ddt: Mot lich trinh S dugc goi la kha
tuan tw xung dot néu né twong dwong xung dot véi mét lich trinh
tuan tu.

B Kiém tra tinh kha tuan tw xung dét ca 1 lich trinh bang Da thi wu
tién:

4 Mot nt cho méi GD
+ ll;/IQt_lg'anh tre tiép di tlr Ti dén Tj néu Tj doc gia tri clia muc dwoc ghi
ol 11
4+ M@t canh tryc tiép di tiv Ti d@én Tj néu Tj ghi gid tri vao myc ma sau d6
dwoc doc bai Ti
4+ Néu dd thi nay chira mot chu trinh thi lich trinh twong &ng 1a khéng

kha tuan tw xung dét. Ngworc lai, lich trinh twong (ng 1a kha tuan tw
xung dot.

-Niduy: Lich trinh khéng kha TT xung dét

T, Ty
Begin Transaction
Read(X)
X=X+100
Write (X) Begin Transaction
Read(X)
X=X*1.1
Write (X)
Read(Y)
Y=Y*11
Write (Y)
Read(Y); Commit
Y=Y-100
Write (Y);
Commit
B0 thi wu tién:

215

-

~ Khi tuén ty hwéng nhin (view)

| Tu’crng dwong view (view equwalent) Hai lich trinh
S1 va S2 1a twong dwong view néu ching théa 3 diéu
kién sau:
4 Véi mdi muc di liéu x, néu GD Ti doc gia tri khéi dau cia x
trong lich trinh S1, thi trong S2 cling vay.
4 V&i moi thao tac doc trén muc di liéu x béi GD Ti trong lich
trinh S1, néu gia tri x doc béi Ti dwgc ghi bédi GD Tj, thi trong
S2 ciing vay.
4 V6i mdi muc di@ liéu x, néu thao tac ghi cudi cling trén x dwoc
thwe hién bdi Ti trong lich trinh S1, thi trong S2 ciing vay.
M Lich trinh kha tuén tw view: Mot lich trinh dwoc goi 1a
kha tuan tu’ view néu né 1a twong dwong view véi mot
lich trinh tuan ty.

B Moi lich trinh kha tuan tu xung dot déu Ia kha tuan ty
view, mic du diéu ngwoc lai 1a khong dung.
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L)

B Vi du lich trinh khéng thé phuc héi:

Tinh Kha Phuyc Hbi

Tﬂ Tlﬂ
Begin Transaction
Read(X)
X=X+100
Write (X) Begin Transaction

' Khéa chét

B Khoa doc (read Jock): Néu mét GD c6  mot khoa doc trén mot muc
dir liéu, n6 cé thé doc nhung khdng thé cap nhat muc di lidu d6.

B Khoéa ghi (write lock) Neu mét GD c6 mét khoa dghl trén mot muc
dir liéu, né cé thé doc va cap nhat muc di liéu

B Cach st dung:

+ B4t ky mot GD nao can truy cap mét muc dit ligu, truc hét nd phai

L )

Céc ky thuéat quan ly canh tranh

W Cac ky thuat bi quan
4 Khoa chét
4 Nhan thoi gian

B Cac ky thuat lac quan

‘Ii du: Lich trinh khéng kha TT xung dét

T9 Tl(l

| Begin Transaction
Read(X)

X=X+100




‘/ Khéa chét (tt.)

W Mét s HQTCSDL hé trg nang cép / giang cap khoa
nham téng kha n&ng canh tranh cho hé théng.

B Néu chi st dung khéa, thi khong da dé dam bao tinh kha
tudn tu cua cac lich trinh:

S = {write_lock(T9, X), read(T9, X), write(T9, X), unlock(T9, X),

' Giao thirc 2PL
giai quyét van dé mat dir liéu da cap nhat

Time T, T, TK A
t) Begin Transaction 100
t Begin Transaction Write_lock(A) 100
ty Write_lock(A) Read(A); 100
ty WAIT A=A+100; 100

‘/ Giao thirc khéa 2 ky (2PL)

B Mot GD tuan theo giao thic khéa hai ky néu nhuw tit ca
céc thao tac khoa déu tién hanh trwéc thao tac mo khoa
trong GD d6.

B MGi GD co6 thé chia ra thanh 2 ky:

' Giao thirc 2PL giii quyét vin dé
phu thujc vao GD khéng hoan tit
Time T, T, TK A
t Begin Transaction 100
t ‘Write_lock(A) 100
ty Begin Transaction Read(A); 100
Write_lock(A A=A+100; 100




Giao thirc 2PL giai quyét

~ viin dé phan tich khéng nhit quén ~  Vén @& nay sinh khi sir dung khéa hai ky
t T, T, X | Y] Z | Sum Time Ty, Tys Ty
i Begin Transaction 100 | 50 | 25 t Begin Transaction
t, | Begin Transaction Sum =0 100 | 50 | 25 0 t, Write_lock(X)
{n Write lock (X) Read lock (X) 100 | 50 | 25 0 1 Read(X)
t, Read(X); WAIT 100 | 50 | 25 0 3 e
t X=X_10; WAIT 100 50 [ 25 | 0 Y EadNIOCK ()
t, Write (X); WAIT 90 | 50 | 25 0 ts Read(Y)
t Write _lock (2) WAIT 90 [ 50 [ 25 0 t, X=X+Y
i Read (Z2) WAIT 90 | 50 | 25 0 t Write(X);
:0 \ZN ; tZe(;)l‘O x:g gg zg §§ g ty Unlock(X); Begin Transaction
10, > t 2 Write_lock(X) L
- 9 ! - ~ S
t,, | Commit/ Unlock(X,Z) WAIT 90 | 50 | 35 0 - - -
1 ( — R T to | Read(X); - Cusn nhleu \>
:‘ Sum < )S’um +X |90 [ 50| 35 | 90 LB X=X+1005 | tang P
13 t g Write(X); ) — e
t, Read_lock(Y) 90 | 50 | 35 90 - — —
1, Read(Y); 90 | 50 | 35 | 90 ty | TnlockCORESIE ]
t, Sum =Sum+Y [ 90 [ 50 [ 35 [ 140 fe |: : -
G Read lock(Z) 90 | 50 | 35 140 s roolback 5 = Begin Transaction
ty Read(Z) 90 | 50 | 35 140 fig Roolback Read_lock(X)
t =Sum+Z 0 | 50 1 -
t Commit/ U:;lo[:k()? ‘;{mZ) go go ii 122 i :
20 fig Roolback
7.25 7.26

~ Vén @& nay sinh khi sir dung khéa hai ky (tt.)

B Dé tranh vin dé cudn nhiéu ting, 2 giao thirc khéa 2
2 ky bién débi:
+ Khéa hai ky nghiém ngit (rigorous 2PL): chi giai phong tat ca
khoa ¢ cuoi GD.
4 Khéa 2 ky chit ché (strict 2PL): chi giir cac khéa ghi dén cudi
GD.
B Ngoai ra st dung 2PL, c6 thé dan dén:
+ Khéa chét (deadlock): hai hay nhiéu GD dang chs Ian nhau dé
c6 dwoc cac khoa dang gitr boi doi phwong.
+ Khéa séng (livelock): GD bi bo & tinh trang chd mai mai, khong
thé dat dwoc thém khéa méi nao. Nguyén nhén la do hé thong

st dung glal thuat che» khong cong bang va khéng xem xét dén
thoi gian ma GD da doi.

v D& tranh khéa sbng: cac GD cang che lau thi d6 wu tién cia
né cang cao. Hoac str dung mét hang doi theo kiéu FIFO.

-

-~ Ky thuét xie ly khéa chét

B C6 hai ky thuat diing dé xi ly khoa chét 1a:
+ Ng&n chan khéa chét
4+ Phat hién — phuc hdi khoa chét.
B Ngan chan khéa chét: str dung nhan thoi gian
+ Wait — Die: Khi Ti yéu cau mot muc DL dang bi chiém bdi Tj, Ti chi
duoc phép cho néu Ti ‘cd’ hon T_|, néu khong Ti s& bi hlly va khoi dong

lai véi cung nhan thoi gian, dé cudi cling né s tro thanh GD dang hoat
dong cii nhit va s& khong chét nixa.

4+ Wound - Die: Nep Ti yeu cau mot myc DL dang bi chiém b&i Tj, Ti
duoc phép chd néu Ti ‘mé7 hon, Tj, néu khéng Tj bi huy va khai dong
lai véi cung nhan thei gian, dé cudi'cuing né sé tro thanh GD dang hoat
dong cii nhat va s& khong chét nira.

B Phat hién — phuc hdi khéa chét
4+ M6t cach dinh ky, HQTCSDL xay dwng B thi che :
v Tao mét nit cho méi GD

v Tao mot canh tryc t|ép tr Ti dén Tj, néu GD Ti dang cho dé khoa
mot muc ma dang bi khoa bai Tj.

4 Khda chét ton tai khi va chi khi db thi che chira mét chu trinh
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~  Giao thirc diéu khién canh tranh lac quan

B Mot GD sé tradi qua ba ky néu 1a GD cap nhat, va trai qua 2 ky néu
la GD chi doc:

+ Ky doc: b4t dau GD cho dén ngay truéc khi commit. GD doc cac gia
tri cGia tAt c& cac muc di liéu né can tir CSDL va lwu ching vao cac
bién cuc bd. Cac cap nhat sé dwoc 4p trén ban sao chép cuc bd clia
di liéu, khong phai trén CSDL.

4+ Ky kiém tra: & dam bao tinh kha tuan tw khdng bi vi pham néu cac
cap nhat cia GD dwoc dwa vao CSDL.

v Déi vdj cac GD chi doc: kiém tra xem cac gia tri di liéu da doc vao
céc bién van con 1 céc gia tri hién hanh trong cac muc di liéu
twong &ng.

v D6i véi mot GD c6 cap nhat: kiém tra liéu GD do c6 dwa CSDL vé
mot tinh trang nhét quan vai tinh kha tuan tw dwoc duy tri hay
khong.

4+ Ky ghi: Néu kiém tra thanh cong déi véi cac giao dich cap nhat thi cac
cap nhat da thuc hién trén bién cuc bd sé dwoc chép vao CSDL.

~ ~
. = . s - . = . e
a Dinh nhan th&i gian ~Nguyén téc cia PP dinh nhan thei gian
B Nhan thei gian (imestamp) ctia mot GD la mét dinh danh duy nhat B Trwong hop giao dich T phat ra mot Iénh read(x)
. A R gl a 2
dEPQC tao ra b&i HQTCSDL cho thay thoi diem bat dau twong doi + Néu GD T yau ciu doc 1 muc di lidu (x) da duoc cap nhat béi mot
cta GD do. GD méi hon; nghta |3 ts(T) < write_timestamp(x); thi T phai bj hily va
B Céc nhan thoi gian (TG) cé thé dwoc tao ra bing cach: khdi dong lai v6i mot nhan TG méi.
N . e xex o 1o
+ Si dung ddng hd clia hé théng & thoi didm GD bt dau + Ngu’og lai, thi thao tac doc co thé tien hgnh. Khi do, ta dat lai
£ ok S o B B read_timestamp(x) = max (ts(T), read_timestamp(x)).
+ Hoéc tdng mot con so dém luan ly méi khi mét GD méi bat dau. . . . ) . .
) » . . ; . N 2 B Trwong hop giao dich T phat ra Iénh write(x)
B Dinh nhan théi gian (timestamping) la mét giao thirc diéu khién + NEUG A o o e e
canh tranh ma trong d6 muc tiéu co ban la sép xép cac GD mot N ED yeu cau i tre’p mot. ISER L (X.) i) L) c‘ua‘no 3
ach toan cuc theo mot cach ma cac GD cii hon — GD vé&i nhan TG Gl e e i ED) it ik (1) S W HCSEITlgs Ll €
el e W IO s phai bj hily va khéi dong lai véi mét nhan TG méi hon.
nhé hon — sé dwoc wu tién hon khi c6 xung dot. . s . .
. o 4 Hoac neu GD T yéu cau ghi trén mét muc di liéu (x) ma gia tri cia né
B Moi myc dir ligu co: da dwoc ghi bdi mot GD mai hon; ts(T) < write_timestamp(x); thi GD
4+ Mot nhan doc (read-timestamp): ghi nhan nhan TG cua GD cudi ciing da T phai bi hdly va kh&i dong lai v6i mot nhén TG méi hon.
doc nd 4 Nguoc lai, thao tac ghi c6 thé dwoc tién hanh. Khi d6, chung ta s& dat
4+ Mot nhan ghi (write-timestamp), ghi nhan nhan TG cua GD cuéi cling da lai write_timestamp(x) = ts(T).
ghi vao muc dé.
7.29 7.30
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~  Giao thirc diéu khién canh tranh lac quan

B M6i GD T dwoc gan:
4+ Mot nhan Start(T) ghi nhan thoi diém bét dau thuc thi GD,
4 Mot nhan Validation(T) tai thdi diém bat dau vao ky kiém tra,
4 M6t nhan Finish(T) ghi nhan thoi diém két thuc.
B Dé co thé thanh cong vwot qua ky kiém tra, mét GD T
phai théa moét trong cac dieu kién sau:
1. Tétca cac GD S v&i nhan TG sém hon T phai hoan thanh
trwéc khi GD T bat d4u: nghia Ia Finish(S) < Start(T)
2. Néu GD T bat dau tredc khi mot GD trde d6 S két thuc, thi:
a. Tap hop cac muc di¥ liéu dwgce ghi béi GD trwdc dé khdng
phai la cac muc dwoc doc bai giao dich hién tai; va,
b. GD trwéc d6 phai hoan tat ky ghi clia n6 trwée khi GT hién
tai di vao ky kiém tra; nghta 13, Start(T) < Finish(S) <
Validation(T)




-~ Do mi

B D6 min (granularity) 1a kich ca
cua muc di liéu dwoc chon
nhw [a mét don vi bao vé bai

£ Khoéa da hat
~ (Multiple-granularity locking)
B Trwde khi mot nat nao do bi khod, thi mot khoa Intention (1) sé dwoc
dat 1&n tat ca cac nt té tién cua nat d6.
B Khoa intention c6 thé Ia Shared (chia sé d& doc) hoac eXclusive

giao thic diéu khién canh (dbc quyn dé ghi)
tranh. X - - PRI .
Y, B Mot khoa Intention Shared (IS) chi mau thuan véi mét khoa doéc
B Moi khi mét nut bi khoa thi tat quyén;
ca céc nat con chau clia né T . . . L .
ciing sé bj khéa. u Mot khpa Intention eXclusive (IX) mau thuan véi ca khoa shared va
q . exclusive.
B Néu mot GD khac yéu cau mot 1S X S SIX X
khéa khong twong thich
(incompatible) trén cung mot 1S v v y A X
nat, thi HQTCSDL biét la Ix VX XX
khong thé cap khoa do. S N X v X X
@ @ SIX \ X X X X
X X X X X
Su phéan cip cua d6 min Bang thé hién sy tuong thich ctia cac khéa
7.33 7.34
\/ - \/ - e -
-~ Phyc Hbi CSDL ~ Céc tién ich dé phyc hbi

B Chi khi ndo cac vung dém cho CSDL trong
bo nhé duoc day ra (flush) bo lwu trir thir cip
thi cac thao tac cap nhat méi dwgc xem nhw
1a vinh cuu.

B Néu co sw cb xay ra gilva céc lan ghi
viing dém ra b lwu triy thr cap, thi bo
quan ly phuc hdi phai xac dinh tinh trang
cuia GD da thuc hién hanh dong ghi tai
thoi diém xay ra 16i:

4+ Néu GD da hoan tat, thi né phai redo
céc cap nhat ctia GD d6 1én CSDL (diéu
nay goi la cudn tién rollforward).

4+ Nguwoc lai, néu GD chua hoan tat tai thoi
diém xay ra 18i, thi n6 phai undo (hay
cuén nguoc lai rollback).

Giao dich T;

Write(B)

T
T2 . tc : thoi diém kiém tra

T3 LS tf : thoi diém xay ra sw cd
T4 —t

T5 -

T6 -———————
ty tc t
B Co ché sao lvu, d& tao cac ban sao chép dinh ky.
B Ghi nhat ky, dé theo dai tinh trang hién tai ctia cac GD
va cac thay déi cia CSDL.

M Diém kiém tra, dé& cho phép cac cap nhat dang thuc
hién trén CSDL c6 thé dwoc chép ra vinh ctru.

M B6 quan ly phuc hdi, cho phép hé théng phuc hdi CSDL
vé tinh trang nhét quan sau sw cb.
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‘/ Mt doan cua tap tin nhat ky ' Diém kiém tra

| - ) ) Before After ® Diém kiém tra (checkpoint) 12 mot diém ma tai d6 sw ddng bo gitra
i o o
L T peration piect tmage | tmage | "7 | NP CSDL va tap tin nhat ky GD duoc ghi nhan. Khi do, tAt ca cac viing
T1 [ 10:12 START 0 2 dém phai duoc ghi-ép-budc ra bd Iwu trir thi cap.
T1 [ 10:13 UPDATE STAFF SL21 | (old val.) | (new val.) 1 8 B Céc diém kiém tra dwoc 1ap lich tai cac khodng thoi gian dinh truéc
T ST 0 7 va tai diém kiém tra, cac thao tac sau sé dwoc tién hanh:




