Chuong 6: Diéu khién ddng thdi phan tan

Chudng 6: PIEU KHIEN PONG THOI PHAN TAN.
MUC TIEU:

Nhu di thdo luin trong chuong 5, diéu khién dong thdi gidi
quyét cdc tinh chat biét Idp (isolation) va nhdt qudn (consistency)
cia giao dich. Co ch€ diéu khi€n ddng thsi phan tin cda mot hé
quén tri CSDL phén tdn bdo ddm ring tinh nhit quian cia CSDL,
nhu da dudc dinh nghia trong phan 5.2.2.

Trong chuong nay chiing ta dwa ra mot gid thi€t quan trong: hé
thong phan tdn hoan toan kha tin va khong c6 bat ky su c6 nao (ca

phan ctng 14n phan mém).

6.1 LY THUYET KHA TUAN TU

Trong phin 5.3 chiing ta thio ludn van d& lam biét 1ap cdc giao tdc véi nhau
theo tdc dung cda chiing trén CSDL. Ching ta cling da chi ra ring né€u viéc thuc thi
ddng thdi cdc giao tic 1am cho CSDL & mdt trang thai c6 thé c¢6 dugc giong nhu khi
cho chiing thyc hién tuin tu theo mdt s§ thit ty nao d6, cdc van dé nhu cAp nhat bi
that lac s& dudc gidi quyét. Pay 13 di€m méau chdt cla nhitng 1y ludn vé tinh kha
tuan ty. Phan con lai s& tAp trung vao cdc van dé kha tudn ty mdt cdch hinh thitc
hon.

Mot lich S (schedule) dugc dinh nghia trén tap giao tic T = {Ty, T,,.., T,} va
xdc dinh thit ty thuc thi dan xen 14n nhau clia c4c thao tic trong giao dich. Dya trén
dinh nghia giao tic di dugc gidi thiéu trong phan 5.1, lich ¢6 th€ md td nhu mot thi
tu bd phan trén T. DAu vay chiing ta cling cAn mot khdi niém co ban tru6e khi dua
ra dinh nghia hinh thic.

Nhic lai dinh nghia vé thao tdc tuong tranh da dua ra trong chuong 5. Hai thao
tdc Oj(x) va O(x) (i va k khong nhat thi€t phdi phan biét) cing truy cAp dé€n mot
thuc thé CSDL x dugc goi 1a ¢d tuong tranh (conflict) n€u it nhat mot trong chiing
1a thao tdc ghi (write). Hai diéu ma chiing ta can chd ¥ trong dinh nghia nay:

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chuong 6: Diéu khién ddng thdi phan tan

- Trudc tién cédc thao tic doc khdng twong tranh véi nhau. Vi th€ chiing ta c6
thé néi vé hai loai tuong tranh: doc-ghi (read-write) va ghi-ghi (write-
write).

- Thit hai, hai thao tic nay cé thé thudc vé cling mot giao tdc hodc thudc vé
hai giao tdc khdc nhau .Trong trudng hgp sau, hai giao tdc dudc goi la cé
tuong tranh. V& tryc quan, su ton tai clia mot tuong tranh gifta hai thao tic
cho thdy ring thi ty thyc hién clia ching 12 quan trong. Viéc sip thi tu
cho hai thao tdc doc 1a khong can thiét.

Trudc tién ching ta dinh nghia mét lich day dii (complete schedule): 13 lich dinh
nghia thit ty thuc hién clia tit cd cdc thao tdc trong mién bié€n thién clia né. Sau d6
chiing ta dinh nghia ring mot lich dugc xem 12 mot tién 16" (prefix) ciia mot lich day
dd. V& hinh thifc, mot lich ddy did S°; dudc dinh nghia trén mot tap giao tic T =
{Ty, Ts,..., Ty} 12 mOt tht tu bo phidn = {21, <t}, trong d6

L Y= U1 2
2. <r=UN_ 1<
3. D&i vdi hai thao tdc trong tudng tranh bat ky Oy, Oy € X, chiing ta ¢6

Oij<T Oy hOglC Op<t Oij-
Thidu 1
T;: Read(x) T,: Read(x)
X«—x+1 X«—x+1
Write(x) Write(x)
Commit Commit

Mot lich ddy di S°rkha hitu trén T = {T;, T,} c6 thé dudc vi€t nhu thit to bd
phan sau day (cac chi s& dudi bi€u thi giao dich):
St = {2, <r}

trong d6
21 = {Ri(x), W(x), C;}
25 = {Ry(x), Wa(x), C,}

Vivay
ZT = 21 U ZZ = {R](X), Wl(x)a Cl’ RZ(X)a WZ(X)’ CZ}

<r={(R1, Ry), (R, Wy), (R, Cy), (R}, W), (R, Cy), (Ry, W), (Ry, Cy),
Rz, W), (Ry, Cy), (Wy, Cp), (Wi, W), (Wi, Cy), (Cy, Wa), (Cy, Cy),
(W5, Cy)}

c6 thé dic td nhu mot DAG trong Hinh 6.1,
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R;(X)}——— Ry(x)

L

\’\11(74)_> VT(X)

C G,
Hinh 6.1. Bi€u dién DAG ctia mot lich day da.
SCT = {R](X), RZ(X)a Wl(X)a Cl’ WZ(X)’ CZ}

Mot lich dugc dinh nghia 12 mot tién t6 (prefix) cda mot lich diy di. Mot tién t6
ciia mot thd tu bé phan cé thé dugc dinh nghia nhu sau. Cho trudc mot thi tw bd
phanP = (Y, <}, P’ = {X’, <’} 1a mot tién t& cda P néu

1. Xc2;
2. Ve, €Y, e;< e,néuvachinfue,<e,; va
3. Ve;eX’,n€udeje X vae<ethie e .

Hai diéu kién diu tién dinh nghia P’ nhu mot han ché clia P trén mién Y,
trong d6 cdc quan hé thit ty trong P dugc duy tri trong P’. Piéu kién cudi cling chi
ra rang véi moi phan ti ctia Y., tit cd cdc phan tif ding tru6c né trong Y, ciing phai
thudc 2.

Dinh nghia mot lich thifc nhu mot tién td clia mot thit tw bd phin dé lam g1? Cau
trd 15i don gidn 1a chiing ta bay gid c6 thé xi Iy céc lich khong ddy di. Piéu nay la
c6 ich vi mot s6 1y do. Tir quan di€m ly thuyét kha tudn ty, ching ta chi phai gidi
quy€&t mot s6 thao tdc clia cdc giao tdc c6 tuong tranh chit khong phdi vdi tit cd moi
thao tdc. Hon nifa, va c6 1& quan trong hon 12 khi xu't hién sy ¢8, chiing ta can phai
c6 khad ning gidi quy€t vdi nhitng giao tdc khong day dd, ma d6 1a diéu mot tién t&
cho phép chiing ta lam dudgc.

Thi du 2

Xét ba giao tdc sau day
T,: Read(x) Tr:  Write(x) T;:  Read(x)

Write(x) Write(y) Read(y)
Commit Read(z) Read(z)
Commit Commit
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Mot lich day di S cho nhitng giao tdc nay dudc trinh bay trong hinh 6.2, va mdt
lich S (mdt tién t& cta S°) dugc md ta trong hinh 6. 3.

Ri(x}—» Wr(x) lljg(x)

Lo

VT(X) VT(Y)—> Ri(y)
C1 1{2(Z)_> R3(Z)
C, C;

Hinh 6.2. Mot lich day dd.

Ri(x}— Wo(x___, T3(X)

l

Wy (y)— Ra(y)

Ry(2) > Rs(z)
Hinh 6.3. Tién t6 ctia lich ddy dd ctia hinh 6.2.

Ne&u trong lich S, cdc thao tic clia cdc giao tdc khiac nhau khong dugc thyc hién
xen k& (nghia 1a cdc thao tdc cla mdi giao tdc xdy ra lién ti€p), lich dugc goi la
tudn ty (serial).

Thi du 3

Xét ba giao tac cta thi du 2. Lich sau day:

S = {WZ(X)9 WZ(y)7 RZ(Z)’ C2a Rl(X)a WI(X)’CI’ R3(X)’ R3(Y)’ R3(Z)’ C3}

12 tudn tu bdi vi tit cd cdc thao tdc ciia T, dugc thuc hién trudc tit ci cdc thao

tdc cia T, va tit cd thao tic cia T, dudc thuc hién trudc tat cd cdc thao tdc clia

T;3. MOt cach thudng dugc dung dé€ bi€u thi moi lién hé tht bac gilta cac thyc thi

giaoticla T, < T <, T; hodc T, »T; > Ts.

4
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Vé tryc quan, hai lich S; va S, dugc dinh nghia trén ciing mdt tap giao tic T
dugc goi 1a fuwong duong n€u véi mdi cip thao tic tuong tranh Oy va Oy (i # k), mdi
khi O;; <; Oy thi Oy <, Oy. Pay dudgc goi 1a rwong duong tuong tranh (conflict
equivalence) bdi vi n6 dinh nghia sy twong duong cda hai lich theo thuc thi tuong
ddi clia cdc thao tdc tuong tranh trong céc lich bi€u.

Thi du 4

Ching ta xét lai ba giao tac cta thi du 2. Lich S dudi ddy dugc dinh nghia trén
chiing 1a twong duong tuong tranh véi S cua thi du 3:

S’= {Wy(x), Ri(x), Wi(x), Cy, R3(x), Wa(y), R3(y), Ra(2), C5, R3(2), C3}

Mot lich S dudc goi 12 khd tudn tu (serializable) n€u va chi né€u ¢ tuong dudng
tuong tranh v6i mot lich tuan ty.

Chd y ring tinh kha tuan tu chi twong duong véi tinh nhat quan do 3 di dudc
dinh nghia trong phan 5.2.2. Tinh kha tuin tv dudc dinh nghia nhu th€ ciing dugc
goi 12 khd tudn tu theo tuong tranh bdi vi né6 dugc dinh nghia theo sy tudng duong
tuong tranh.

Thi du 5

Lich S’ trong thi du 4 13 kha tuin ty bdi vi né tuong duong vdi lich tudn ty S cia
thi du 3. Ciing chi y ring van dé khi thuc hién mot cdch khong kiém sodt cic
giao tic T, vd T, clia thi du 10.8 d6 1a chiing c6 thé sinh ra mot lich bat kh
tuan tu.

Bay gid khi da dinh nghia mot c4ch hinh thic tinh kha tudn ty, ching ta c6 thé
chi ra riing chiic ning co ban cda bd phan di€u khién ddng thdi 1a tao ra mot lich
kha tudn tu d€ thuc hién cdc giao tdc dang cho dgi.

Ly thuyét kha tuan tu c6 thé md rong cho cic CSDL phan tin khong nhin bin
(hoic phan hoach). Lich thyc thi giao tdc tai mdi vi tri dugc goi 1 lich cuc bo (local
schedule). Néu CSDL khong dugc nhan bdn va mdi lich cuc bo déu kha tuan ty thi
hdp ciia chiing (dudc goi 1a lich toan cuc) ciing khd tudn ty, vdi diéu kién 12 cdc thit
tu tudn ty hod cuc bd déu gidng nhau. Tuy nhién trong cic CSDL phan tdn ¢6 nhin
ban, mS rong 1y thuyé&t kha tuin tu doi hdi phdi cdn trong. C6 thé 1a cic lich cuc bd
kh4 tuin ty nhung tinh nhit quin tuong hd cia CSDL van bi tdn hai.
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Thi du 6

Chiing ta s& dua ra mot thi du rat don gidn nhim minh hoa cho diéu nay. Xét
hai vi tri va mot muc dit liéu (x) hién dién ca hai tai ca hai ndi. Xét giao tac sau:

T;: Read(x) T,: Read(x)
X<—X+5 X<—X+5
Write(x) Write(x)
Commit Commit

RO rang cd hai giao tac déu phai thuc hién & ca hai ndi. Xét cic lich ¢6 thé dugc
tao ra tai hai vi tri d6:

S; = {Ri(x), Wi(x), Cy, Ry(x), Wy(x), Gy}
Sy = {Ry(x), Wa(x), Cy, Ri(x), Wi(x), Cy}

Tinh nhit quén tuong hd doi hdi riing ta't cd cdc gid tri clia moi muc di liéu
nhan bdn déu phai nhu nhau. Céc lich ¢6 thé duy tri dugc tinh nhat quan tuong hd
dudc goi 12 khd tudn tw mét bdn (one-copy serializable).

V& truc quan, lich toan cuc kha tudn ty mot ban phdi thda man nhitng diéu kién
sau:

1. MJi lich cuc bd déu phai kha tuin tu.
2. Hai thao tdc tudng tranh phdi c6 cling thit tu tuong d6i trong tit cd cdc
lich cuc bd noi ma ching ciing xu't hién.

Diéu kién thit hai chi nhim bdo ddm ring thi tu tudn tv héa déu nhu nhau tai
tAt cd moi vi tri ¢6 cdc giao tdc tuong tranh cing thuc hién. Can nhd ring cdc thuat
todn diéu khi€n dong thdi bdo ddm dudc tinh kh3 tudn tu biing cdch dong bd héa
céc truy xuit tuong tranh dén CSDL. Trong cdc CSDL nhin bdn, nhiém vu b3o
ddm tinh kh3 tuin tv mot ban thudng 13 trach nhiém clia nghi thitc diéu khién bdn
sao (replica control protocol).

Chiing ta hdy gid s 12 ton tai mot muc dit liéu x véi cdc ban sao X,Xz,..., Xp.
Chiing ta s& xem nhu x 12 mdt muc dit liéu logic va mdi bdn sao 12 mot muc dit liéu
vatly. N€u tinh vo hinh nhan bdn dudc cung cp, cdc giao tdc cia ngudi st dung sé&
dua ra cdc thao tidc doc va ghi trén muc dit liéu x. Nghi thitc diéu khién ban sao
chiu trdch nhiém 4nh xa mdi thao tdc doc trén muc dit liéu logic x [Read(x)] thanh
thao tdc doc trén mot trong nhitng ban sao vat ly x; cia x [Read(x;)]. Ngudc lai,
mdi thao tdc ghi trén muc logic x dudc 4nh xa thanh mot tap thao tic ghi trén mot
tap con (c6 thé 12 tip con thuc sy) clia cdc bin sao vit ly x. BAt k& dnh xa chuyén
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dén toan bd tap clia cdc ban sao hay chi d&€n mdt tip con thi né vin la co s§ dé
phan loai cdc thuat todn diéu khi€n ban sao. Trong chuong nay va phan 16n cudn
sach, ching ta s& xét cic nghi thic diéu khi€n ban sao 4nh xa mot thao tic doc trén
mdt muc logic d€n mot bdn sao clia né nhung lai 4nh xa thao tdc ghi thanh tip cdc
thao tdc ghi trén tat cd cdc bdn sao vat ly. Nghi thic ndy thudng dudc goi 1a nghi
thitc doc mot/ghi tdt cd (read-one/write-all protocol, ROWA).

Mot nhuge di€m cla nghi thitc ROWA 13 n6 1am gidm dd kha dung ctia CSDL,
khi ¢6 sy ¢ bdi vi giao tic c6 thé khong hoan tit dudc trir khi né da phan 4nh tic
dung cuia tat cd cdc thao tic ghi trén cdc ban sao.

Vi th€ c6 mot s6 thuit todn cd ging duy tri tinh nhat quin tuong hd ma khong
stt dung dé€n nghi thitc ROWA. Chiing déu dua trén mot tién dé 13 chiing ta vin cé
thé ti€p tuc ti€n hanh mdt thao tdc, mién 1a thao tic nay cé thé dugc x€p lich tai
mot tAp con cdc vi tri chi€ém hon phan nita cdc vi tri c¢6 luu cdc bdn sao hoidc 1a tat
cd cédc vi tri ¢c6 thé d&n dudc (nghia 13 con dung dudc). VAn cé nhitng nghi thitc
khdc thyc hién cdc cdp nhit trén m6t ban chinh dugc chon ra ciia muc dit liéu nhian
ban rdi lan truyén cdc cip nhat nay cho nhitng bdn sao khic vao thdi diém thich
hop.

6.2 PHAN LOAI CAC CO CHE PIEU KHIEN PONG THOI

C6 mot s6 cach phan loai cic phuong phdp diéu khi€n dong thdi. Mot tiéu
chuin hién nhién 12 ch& @6 phan tin CSDL. Mot s6 thuat todn da dugc dé xuat doi
hdi ¢c6 mdt CSDL nhan bdn hoan toan, con médt sd khdc c¢6 thé hoat tic trén cdc
CSDL phan hoach hodc nhdn bdn mdt phan. Cic thuit todn diéu khié€n ddng thdi
ciing c¢6 thé dugc phin loai theo topo mang, ching han nhu mdt mang con phai c6
kha nidng phat tdn hodc cac thudt todn hoat dong trén cdc mang hinh sao hodc cic
mang k&t vong.

Tuy nhién tiéu chudn phan loai thong dung nhit 1a theo nguyén thuy dong bé
héa (synchronization primitive). Sy phan chia tuong ng dua cdc thuat todn di€u
khi€n ddng thdi vao hai I6p: nhitng thut todn dya trén cdc truy xuit doc quyén dén
dit lieu dung chung (khéa chot) va nhitng thuit todn c¢d ging sip thit ty hién giao
tic theo mdt tAp qui tic (nghi thirc). Tuy nhién cdc nguyén thiy nay déu cé thé
diing dugc dung trong cdc thudt todn v6i hai quan di€m khdc nhau: quan diém bi
quan (pessimistic view) cho ring c6 nhiu giao tdc sé& tuong tranh v6i nhau, con
quan diém lac quan (optimistic view) cho ring khong c6 qud nhiéu giao tdc tuong
tranh v&i nhau.

Vi viy chiing ta s& x&p cdc cd thé diéu khi€n dong thdi thanh hai nhém 16n: cdc
phudng phap diéu khi€n dong thdi lac quan va cdc phudng phap diéu khi€n dong
thdi bi quan. Céc thuit todn bi quan ddong bo héa viéc thuc hién ddng thdi clia cic

7
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giao tic truGe khi thuc hi€én ching, trong khi d6 cdc thudt todn lac quan dé€ viéc
ddng bd héa cédc giao tac cho d&€n khi ching két thiic. Nhém lac quan gbm c6 cdc
thudt todn dua theo khéa chot (locking-based algorithm), cdc thuit todn bi quan dua
theo thit ty giao tdc va cac thudt todn lai (hybrid algorithm). Tuong ty, nhém lac
quan ciing c¢6 thé dugc phan loai thanh cdc thuit todn dua theo khéa va cdc thuit
todn theo thd tu thdi gian. Phan loai nay dudc trinh bay trong hinh 6.4.

Thuit todn PK ddong thof

Bi quan Lac quan
| |
| | | |
Khéa chot Thi dau Lai Khéa chot Thdi dau
Tap trung Co ban
Bén chinh Pa ban
Phan tdn Bdo toan

Hinh 6.4. Phan loai c4c thuat todn diéu khi€n ddng thdi.

Trong cich ti€p cin dung khod chdt, viéc ddng bd héa giao tic c6 dugc bing
cach st dung cac khod chdt vat 1y hodc logic trén mot phan CSDL. Kich thudc clia
cdc phan ndy (thudng dudc goi 14 dd min khéa, locking granularity) 12 mot van dé
quan trong. Tuy nhién trong lic nay ching ta s€ bd qua né va xem kich thuéc duge
chon 1a mét don vi khéa (lock unit). L&p co ché nay dudc chia nhé hon nita ty theo
vi tri thuc hién cdc hoat ddng quéan 1y khda:

1. Trong 18i khéa tip quyén, mot trong cdc vi tri cia mang dudc chi dinh
lam vi tri chinh, & d6 luu trit cdc bang khéa cho toan b6 CSDL va chiu
trdch nhi€ém trao khéa cho céc giao dich.

2. Theo 16i khéa bdn chinh thi ngudc lai, mot trong cdc ban sao (n€u cé
nhiéu ban) ctia mdi don vi khéa dugc chi dinh 1am bdn chinh (primary
copy), va d6 chinh 12 bdn s& bi khéa khi giao tic truy xudt dén don vi dé.
Vi du néu don vi khéa x dugc nhan bdn tai cdc vi tri 1,2, va 3, mdt trong
nhitng vi tri nay (ch:flng han 1) dugc chon 1am vi tri chinh cho x. TAt cd
moi giao tdc mudn truy xuat x s&€ nhan dugc mot khéa cia ching tai vi tri
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1 trudc khi chiing cé thé truy xuit dugc mot ban sao ctiia x. Néu CSDL
khong dugc nhan bdn (nghia 12 mdi don vi khéa chi c6 modt badn duy
nhat), cdc co ch& khéa ban chinh s& phan phoi trach nhiém qudn 1y khéa
cho mdt sd vi tri.

3. Theo 16i khéa phi tp trung, nhiém vu quan 1y khéa 1a ctia tit cd céc vi
tri trong mang. Trong trudng hgp nay, thuc hi€én mot giao tdc cd sy tham
gia va diéu phoi clia cdc bo x&p lich tai nhiéu vi tri. Mdi bo x&p lich cuc
bd chiu trach nhiém vé cdc don vi khéa nim cuc bd tai vi tri d6. Trong thi
du trén, cic thuc thé mudn truy xud't x phai nhan dudc khéa tai tit cd ba
vi tri.

Lép cd ché theo thit tw thoi ddu (timestamp ordering, viét tit 13 TO) phdi td
chitc thit ty thyc hién ciia cdc giao tdc nhim duy tri dudc tinh nhit quén 1an tuong
hd gitta cdc vi tri (lién nhat qudn). Viéc x&p thit tw nay dugc duy tri bing cidch gin
thdi ddu cho cd giao tdc 1in muc dit liéu dudc Iuu trong CSDL. Nhitng thuit todn
nay c6 thé thudc loai co bdn (basic TO), da phién bdn (multiversion TO), hoic bdo
toan (conservative TO).

Chiing ta cAn chi ra riing mot s6 thuit todn dua theo khéa ciing c6 thé dung thdi
diu, chli y&€u nhim cai thién hiéu qud va mic d6 hoat dong dong thdi. Chiing ta goi
16p thuit todn nay 1a thut todn lai. Ching ta s& khong thdo ludn vé chiing trong
chuong nay bdi vi chiing chuta hé dugc cai dit trong cdc hé quan tri CSDL phan tdn
thuong mai va cdc hé thir nghiém.

6.3 CAC THUAT TOAN PIEU KHIEN PONG THOI BANG KHOA CHOT

Y tuwéng chinh cla viéc diéu khién ddng thdi bing khéa chdt 1a bio ddm dir liéu
diing chung cho céc thao tdc tuong tranh chi dudc truy xudt mdi 1An mot giao dich.
Piéu nay dugc thuc hién bing cdch lién k&t mét khéa choét (lock) véi mdi don vi
khéa. Khéa nay dudc giao tdc dit ra trude khi né truy xudt va dugc diéu chinh lai
vao lic n6 hét sit dung. Hi€n nhién 13 mot don vi khéa khong thé truy xuit dugc
néu di bi khéa bdi mot giao tac khdc. Vi vdy yéu cau khéa cla mot giao tdc chi
dudc trao né€u khéa di kém hién khong bi mot giao tdc khic gii.

B4i vi chiing ta quan tAim dén viéc ddng héa cdc thao tdc tuong tranh clia cdc
giao tdc tuong tranh nén c6 hai loai khéa chét (thudng dudce goi 13 thé thiic khéa,
lock mode) dudc kém v6i mdi don vi khéa: khda doc (real lock, rl) va khda ghi
(write lock, wl). Mot giao tic T; dang mudn doc mot muc dit liéu dudc chita trong
don vi khéa x s€ nhan dugc mdt khda doc trén x [ky hi€u 1a rl;(x)] va cling tuong tu
vdi cdc thao tdc ghi. Thudng thi chiing ta hay néi vé tinh tuong thich (compatibility)
clia cdc thé thic khéa chot. Hai thé thitc khéa 13 twong thich néu hai giao tic truy
xui't d&€n cing mot muc dit liéu c6 thé nhan duge khéa trén muc dif liéu d6 cling
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mot lic. Nhu Hinh 6.5 cho thdy, cdc khéa doc 1a tuong thich véi nhau, con cdc khoa
doc-ghi hoic ghi-ghi thi khong. Vi vdy hai giao tic vin c6 thé dong thdi doc cling

mot muc.
| i) wli(x)
rli(x) | tuong thich khong tuong thich
wli(x) | khong tuong thich khong tuong thich

Hinh 6.5. Ma trin tuong thich clia cdc thé thic khoa

Cdc DBMS phdn tin khong chi phdi qudn Iy cdc khéa ma con phdi cé trdch
nhiém xit Iy khéa dim cho giao dich. Néi cdch khdc, nguoi sit dung khong cdn phdi
xdc dinh khi nao phdi khéa dit liéu; DBMS phdn tdn sé lo liéu diéu dé mdi khi cdc
giao tdc dua ra yéu cdu doc hodc ghi.

Trong cdc hé thong dung khéa chdt, bé xép lich (scheduler) (xem hinh 6.4)
chinh 1a b¢ qudn Iy khéa (lock manager, LM). B6 quin 1y giao tic s& chuyén cho
bd quan 1y khéa cédc thao tdic CSDL (doc hodc ghi) va cdc thdong tin kém theo (nhu
muc dit liéu can truy xuit, dinh danh clia giao tdc dua ra yéu cau). Sau d6 bo quin
ly khéa s& ki€m tra xem don vi khéa c6 chita muc dit liéu d6 di bi khéa hay chua.
Né&u d3 khda, va néu thé thitc khéa d6 khong tuong thich véi thé thife ciia giao tic
dang yéu ciu, thao tic sé& bi hodn lai. Ngudc lai, khéa s& dugc dit vdi thé thic
mong mudn va thao tic nay dugc chuyén cho bd xit 1y dif lieu dé truy xudt CSDL
thuc su. Sau d6 bo quan 1y giao tdc dugc thong tin vé cdc k&t qud thuc hién. Viéc
két thiic giao tic sé gidi phong cdc khda clia né va 1am khdi hoat mot giao tdc khic
dang ddi truy xuat muc dif liéu nay.

Thuat todn khéa chdt co bdn nim trong thuat todn 6.1. Hinh 6.6 dua ra cdc khai
b4o ki€u va cdc dinh nghia thli tuc dugc diing trong cdc thuit todn cia chudng nay.
Chu ¥ trong thuat todn 6.1, ching ta khong quan tAim dén c4ch thuc thi c4c thao tdc
uy thac va hdy bo giao dich.

Declare-type

Operation: mot trong sO Begin-Transaction, Read, Write, Abort, hodc Commit

Dataltem: mdt muc dit li€u trong CSDL phén tdn

Transactionld: mot gi4 tri duy nhat dugc gdn cho mdi giao dich.

DataVal: mot gia tri ¢ ki€u dit liéu cd ban (nghia 12 s6 nguyén, s6 thyc, van
van)

Siteld: mot dinh danh duy nh&'t cho vi tri

Dbop: mdt bo ba gdm {mot phép todn trén CSDL ctia ting dung}
opn: Operation

10
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data: Dataltem
tid: Transactionld

Dpmsg: mot bo ba gdm
opn: Operation
tid: Transactionld
result: DataVal

Scmsg: mdt bd ba gdm
opn: Operation
tid: Transactionld
result: DataVal

Transaction <— mot bd hai gdm
tid: Transactionld
body: thin giao tic

Message < mdt chudi ky tu can dugc truyén di
OpSet: mot tap cdc Dbop

SiteSet: mot tip céac Siteld

WAIT(msg: Message)

begin
{ddi cho d&n khi c6 mot thong bdo dén}
end

Hinh 6.6. Cic dinh nghia chudn bi cho c4c thuit todn sip tdi
Thuat toan 6 .1. BO quan 1y khéa co ban (Basic LM)

Declare-var
msg: Message
dop: Dbop
Op: Operation
x: Dataltem
T: Transactionld
pm: Dpmsg
res: DataVal
SOP: OpSet

Begin
repeat
WAIT(msg)
case of msg
Dbop: // phép todn

11
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begin
Op <« dop.opn
x < dop.data
T « dop.tid
case of Op
Begin_Transaction, Abort or Commit:
begin
glri dop dén bo xtt 1y dit liéu
end
Read or Write:
begin
tim don vi khéa (lock unit) Iu sao cho x < lu
if Iu chura bi khéa or thé thitc khéa clia lu tuong thich v6i Op then
begin
dit khoéa trén lu & thé thitc thich hop
gtri dop dén bo xt 1y dit liéu
end
else dua dop vao mot hang dgi cta lu
end-if
end
end-case // Op ctia Dbop
Dpmsg: // Thong bdo tit bd x& 1y di liéu {trd 161 ctia bd x& 1y di
liéu}
begin {yéu cAu mé khod }
Op < pm.opn
res <— pm.result
T < pm.tid
tim don vi khéa lu sao cho x  lu, gidi phong khéa trén lu do T gilt
if khong con khéa nao trén lu and
c6 nhitng thao tdc dang ddi khoa lu trong hang dgi then
begin
SOP « thao tdc dau tién trong hang ddi
SOP « SOP U {O ‘ O 1a mot thao tic trén hang dgi c6 thé khéa lu & thé
thirc khéa tuong thich vdi cac thao tdc hi€én hanh trong SOP}
dat cac khoa trén lu cho cac thao tic trong SOP
for tat ca cac phép todn trong SOP do
glri mdi thao tdc d&€n bd x¥ 1y dit liéu
end-for
end-if
end
end-case
until forever

12
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end. (Basic LM)

Khong may 13, thuit todn khéa dugc cho trong Thuat toin 6.1 khong dong bd
héa chinh xdc cdc thyc thi giao dich. Piéu nay 14 do khi tao ra cdc lich kha tudn tu,
cdc thao tdc khéa va gidi phéng khéa cling cAn phdi dudc diéu phdi. Chiing ta minh
hoa né bing thi du sau.

Thi du 7
Ty, T, ==>x=102, y= 38

Xét hai giao tdc sau day: x =50,y = 2@< Tp, Ty ==>x=101,y =39
S=>x=102,y=39

T,: Read(x) T,: Read(x)
X< x+1 X< X*2
Read(y) Read(y)
Ye—y-1 Yey*2
Write(y) Write(y)
Commit Commit

Dudi day la mot lich hgp 1€ duge bé quédn 1y khéa tao ra khi si dung Thuét todn
6.1:

S = {whx), Ri(x), Wi(x), Ir|(x), wl(x), Ra(x), Wa(x), Ira(x), why(y),
Rz(Y)’ WZ(Y)’ er(y)’ C2a Wll(y)’ Rl(y)’ WI(Y)’ lrl(Y), Cl}

0] day, Iri(z) bi€u thi thao tdc gidi phéng khéa trén z dang dudc T; giir.

Chi y ring S khong kha tuan ty. Ching han néu trudc Iic thuc hién cdc giao tic
ndy, gid tri cda x va y I1an lugt 1a 50 va 20, chiing ta hy vong ring gid tri sau khi
thuc hién tuong tng 1a 102 va 38 néu T, thuc hién truc T,, hodc 1a 101 va 39 néu
T, thyc hién trude T,. Tuy nhién k&t qud thyc hién S cho ra gid tri cda x va y lan
lugt 1a 102 va 39. R6 rang S khong kha tuin tu.

Van dé cda lich S trong thi du 7 13, thuat toan khéa chdt dd gidi phéng cic khéa
dudc mot giao tdc giit (ching han T,) ngay khi 1énh di kém (doc hodc ghi) dudc
thuc hién, va don vi khéa (chﬁng han x) khdng can truy xuat nita. Tuy nhién ban
than giao tdc d6 dang khéa nhitng muc khdc (ching han Y) sau khi né gidi phéng
khéa trén x. Du riing diéu nay dudng nhu c6 1di vi 1am ting khd ning hoat dong
dong thdi, né cho phép cdc giao tic dan xen vdi nhau, lam mat di tinh biét 1ap va
tinh nguyén ti tdng thé. Pay chinh 13 14p ludn clia phuong phdp khéa chdt hai pha
(two-phase locking, 2PL)

13
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Qui tic khéa hai pha chi don gidn khing dinh ring khong c6 giao tic ndo yéu
cau khoéa sau khi né da gidi phéng mot trong cdc khéa ctia né. Piéu d6 néi ring
mdt giao tdc khong dugc gidi phong khéa cho dén khi né bdo ddm ring khong yéu
ciu thém khéa nita. Cdc thuit todn 2PL thyc hién céc giao tdc qua hai pha. Mdi
giao tac c6 mot pha tdang trudng (growing phase), trong pha nay né nhan ciac khoa
truy xud't cic muc dit liéu, va ¢c6 mdt pha thu hoi (shrinking phase), 13 giai doan n6é
gidi phéng cic khéa (Hinh 6.7). Diém khéa (lockpoint) 12 thdi di€m giao tic da
nhin dugc tit cd cdc khéa nhung chua bit dau gidi phéng ba't ky khéa nao. Vi thé
di€m khéa xdc dinh cudi pha ting trudng va khdi di€m pha thu hdi cia mot giao
dich. Mot dinh 1y ndi ti€ng [Eswaran et al., 1976] khang dinh ring moi lich tao bsi
mot thuat todn diéu khién dong thdi tudn theo qui tic 2PL déu kh3 tuan tu.

% Nhan khéa
A v Gidi phéng khéa

[
»

BATPAU  DPIEM KHOA KET THUC Thdi gian
giao dich

Hinh 6.7. Bi€u d6 khéa 2PL

Hinh 6.7 chi ra ring bd quan ly khéa gidi phéng cdc khéa ngay sau khi hoan tit
viéc truy xudt. Piéu nay cho phép cic giao tic dang dgi khoa ti€p tuc ti€n hanh va
nhin khéa, do vy lam ting hoat dong déng thdi. Tuy nhién viéc cai dit gip nhiéu
kho khin bdi vi bd quan 1y khéa phai bi€t ring giao tdc dd nhan di tAt cd moi khéa
va sé& khong can khéa mdt muc nio nita. B6 quan 1y khéa ciing phdi bi€t ring giao
tdc khong con cin truy xuat nita muc dit liéu d6 nita, vi thé khéa c6 thé dugc gidi
phéng. Cudi cliing n€u giao tic bi hily bé sau khi gidi phéng mot khda, né c6 thé
lam hdy bd ludn cd giao tdc da truy xudt cdc muc di md khéa. Hién tugng nay
dudc goi 12 hiiy bé ddy chuyén (cascading abort). Vi nhitng khé khin d6, phan 16n
cic by x&p lich 2PL déu cai dit mot dang khit khe hon c6 tén 12 khda chét hai pha
nghiém ngdt (strict two-phase locking) trong dé né gidi phong toan bo cac khéa vao
lic giao tac k&t thic (dy thac hodc hiy bd). Bi€u d6 khéa loai nay dugc trinh bay
trong Hinh 6.8

14
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s6 khéa

1

h |

A

N

4

4 Nhan kha
v Gidi phong khéa

»

BAT PAU

giao dich

-

Y

Thoi gian st dung
muc dir li€u

/KET THUC

Thoi

Hinh 6.8. Bi€u dd khéa hai pha nghiém ngit.

gian

B0 quan ly khéa 2PL nghiém ngit chi sia lai mdt it trong thuit todn 6.1. Thyc sy
chi cAn stra ddi phan x{ Iy cdc hdi ddp tir bd xi¥ 1y dit liéu nhim bio ddm ring cic
khéa chi dudc gidi phong néu thao tic 13 dy thac hoic hdy bd. P& cho diy da,
chiing t6i trinh bay toan bd thuit todn 2PL nghi€ém ngét trong thuit todn 6.2. Thuit
toan quan ly giao tic d€ x&p lich theo 2PL dugc cho trong Thuit todn 6.3.

Thuit toan 6.2 S2PL-LM

declare-var
msg: Message
dop: Dbop
Op: Operation
x: Dataltem
T: Transactionld
pm: Dpmsg
res: DataVal
SOP: OpSet
begin
repeat
WAIT(msg)
Case of msg
Dbop:
Begin
Op < dop.opn
x < dop. Data
T« dop.tid

CuuDuongThanCong.com
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case of Op
Begin_transaction, Abort or Commit:
begin
gti dop cho bd xit 1y dit liéu
end
Read or Write
begin
tim don vi khéda lu sao cho x C lu
if lu chua khéa or thé thitc khéa cda lu tuong thich v6i Op then
begin
dit khéa trén lu & thé thitc thich hop
gtri dop dén bo x1t 1y dit liéu
end
else
dat dop vao mdt hang dgi cho lu
end-if
end
end-case
Dpmsg:
begin
Op < pm.opn
res < pm.result
T« pm.tid
if Op = Abort or Op = Commit then
begin
for mdi don vi khéa lu bi khéa bdi T do
begin
giai phong khéa trén lu do T git
if khong con khéa nao trén lu and
c6 céc thao tdc dang ddgi trong hang dgi cho lu then
begin
SOP «- thao tdc dau tién trén hang dgi
SOP « SOP U {O ‘ O 12 mot thao tdc trén hang ddi c6 thé khéa lu
& mot thé thitc tuong thich véi thao tic hién tai trong SOP}
dat cdc khoa trén lu cho cac thao tdc trong SOP
for tat ca cic thao tic trong SOP do
glri mdi thao tdc dén bo xt 1y dit liéu
end-for
end-if
end-for
end-if
end

16
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end-case
until forever
end. {S2PL-LM}

Thuét toan 6.3 BO quan 1y giao tdac 2PL (2PL-TM)
Declare-var
msg: Messager
Op: Operation
x: Dataltem
T: Transactionld
O: Dbop
sm: Scmsg
res: DataVal
SOP: OpSet
begin
repeat
WAIT(msg)
case of msg
Dbop:

begin
glri O dén LM

end

Scmsg:

begin
Op < sm.opn
res <— sm.result
T « sm.tid
case of Op
Read:
begin
trd res vé cho ing dung clia ngudi sit dung (nghia 13 giao dich)
end
Write:
begin
thong tin cho &ng dung vé viéc hoan tdt hanh dong ghi
trd res vé cho ng dung
end
Commit:
begin
hiy ving lam viéc cua T

17
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thdng tin cho ng dung bi€t vé viéc hoan tit thinh cdng cdc giao tic
T
end
Abort:
begin
thdng tin cho tng dung bi€t vé viéc hoan tat hdy bd giao tic T
end
end-case
end
end-case
until forever
end. {2PL-TM}

Can chi y ring mic du thuit todn 2PL cudng ché tinh kha tuin ty tuong tranh, né
khong cho phép tit cd moi lich c6 tinh kha tudn ty twong tranh. Xét thit lich sau
day:

S = W (RO (Y)Wi(y)

S khong dugc thuat todn 2PL cho phép dung vi T, cin thu mot khéa ghi trén y
sau khi né gidi phéng khéa ghi clia né trén x. Tuy nhién day 1a lich kha tuan tu
theo thit ty T <~ T, < T,. Tht tv khéa c6 thé dugc tin dung dé€ thi€t k& cdc thuat
todn khéa cho phép nhirng lich thudc loai nay.

Y tudng chinh nim & chd trudc tién cAn nhan xét ring trong 1y thuyé&t kha tuin
tyf, thit ty tuan ty héa cdc thao tdc tuong tranh cling quan trong nhu viéc phdt hién
tuong tranh va di€u nay c6 thé dugc tin dung khi dinh nghia cadc thé thic khéa. Hé
qud 1a ngoai cidc khéa doc (dung chung, shared) va khéa ghi (doc quyén,
exclusive), ching ta c6 thé dinh nghia mot thé thitc khéa thd ba: diing chung cé thit
tu (ordered shared). Khéa dung chung c6 thit ty cia mot doi tugng x bdi cdc giao
tdc T; va Tymang y nghia nhu sau: cho mot lich S ¢6 cdc khoa dung chung ¢6 thit tw
gilta cac thao tic oe ; Tyva p € Tj, néu T, thu dugc khéa o truc khi T; thu dudc
khéa p thi o dugc thuc thi truGe p. Xét badng tuong thich gitta cdc khda doc va ghi da
cho trong hinh 6.5. N&u c6 thém khéa diing chung cé th ty thi c6 tdim bié€n thé clia
bang nay. Hinh 6.5 chi 12 mdt trong s& d6 va hinh 6.9 trinh bay thém hai bi€n thé
nita. Thi du trong hinh 6.9(a) c6 mdt mdi lién hé dung chung cé thit ty gitta rli(x) va
wli(x) [ky hiéu Ia rlj(x) = wli(x)] chi ra rang T; ¢6 thé thu dugc mot khéa ghi trén x
trong khi Tj gitt mot khoa doc trén x véi diéu kién c6 mot mdi lién hé dung chung
co thi tu tor rli(x) dé&n wli(x). TAm bang tuong thich c6 thé dudc so sdnh vdi nhau
tng v6i tinh chat dugc phép cda ching (nghia 1a ng véi cdc lich sinh ra nhd
chiing), tao ra mot dan cdc bdng sao cho bdng trong hinh 6.5 12 han ch& nhat va
bang trong Hinh 6.9(b) 1a ty do nhAat.
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rli(x) wli(x) rli(x) wli(x)
rli(x) | tuong thich  khOng tuong thich rli(x) tuong thich
dung chung
c6 tha ty
wli(x) ' dung chung khong tuong thich wli(x) ding chung
dung chung
c6 thi tu c6 thi tuy  c6 thit tu
(a) (b)

Hinh 6.9. Bing tuong thich c6 thé thiic khéa diing chung c6 thi ty.

Trong thi du & trén, khéa ghi danh cho T; dugc goi la dang dudc gilr (on hold) vi n6
thu dugc sau khi T da thu dugc khéa doc trén x. Nghi thirc khéa cudng ch& mdt ma
trin tuong thich c6 chita cic thé thitc khéa diing chung cé thi tu hoan toan gidng
v6i 2PL, ngoai trir 1a giao tdc khong gidi phéng bat ky khéa nao khi mot trong céc
khéa cia ching con dang dudc giit. Bing khong sé x3y ra cdc thif ty tuan ty hda
14n quén.

6.3.1 Nghi thiic 2PL tap trung

Thuit todn 2PL dudc thdo luin trong phan trudc cé thé dé dang dugc md rong
cho moi trudng phan tin (nhdn ban hodc phian hoach). Mot cach dé 1am diéu nay la
trao trach nhiém qudn ly khéa cho mdt vi tri duy nhat, nghia 1a chi c6 mot vi tri 1a
c6 bd qudn 1y khéa. Cdc bd quan 1y giao tdc & cdc vi tri khdc phdi giao ti€p v6i né
chit khong phdi v6i bd quan 1y khda riéng cla chiing. C4ch ti€p cin nay dudc goi
la thudt todn 2PL vi tri chinh (primary site).

Truyén giao gita c4c vi tri hiép tdc khi thuc hién mdt giao tic tuin theo thuit
todn 2PL tdp trung (centralized 2PL hay C2PL) dudc trinh bay trong hinh 6.10.
Truyén giao nay x4y ra giita bd quan 1y giao tdc tai vi tri khdi dau giao tic (dugc
goi 12 Transaction Manager diéu phdi), bo quan 1y khéa tai vi tri trung tim, va cdc
bd x& ly dir li€u tai cdc vi tri ¢6 tham gia. Cac vi tri tham gia 1a nhitng vi tri c6
nhitng thao tdc xdy ra. Thit ty cdc thdng bdo cling dugc trinh bay trong hinh d6.

Mot khac biét quan trong gitra thudt todn TM tip trung va thudt todn TM cla
Thuit todn 6.3 d6 12 TM phan tdn phdi cai dit nghi thitc di€u khi€n ban sao néu
CSDL dugc nhan ban. Thuat todn C2PL-LM ciing khac védi bd quan ly khéa 2PL
nghiém ngit  mot di€ém. Bo quin 1y khéa trung tim khong giti cdc thao tic dén
cdc bod x{t ly dit liéu tuong ng; viéc nady do TM diu phdi thuc hién.
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Bo xtr 1y dit liéu
tai cac vi tri tham gia

TM diéu phdi

N

ay khoa

LM vi tri trung tAm

o

o

\

Hinh 6.10. CAu tric truyén giao cia 2PL tip quyén.

Thuit todn quan ly giao tic 2PL tip trung (C2PL-TM) dugc trinh bay trong Thuit
toan 6.4 va c6 dua thém nhirng thay d6i nay vio, con thuit todn quin Iy khéa 2PL
tap trung (C2PL-LM) dudgc trinh bay trong Thuit todn 6.5.

Thuit toan 6.4 B6 quén 1y giao tic 2PL tip trung (C2PL-TM)

Declare-var
T: Transactionld
Op: Operation
x: Dataltem
msg: Message
O: Dbop
pm: Dpmsg
res: DataVal
S: SiteSet
begin
repeat
WAIT(msg)
case of msg
Dbop:
begin
Op < O.opn
x «— O.data
T « O.tid
case of Op

Begin_transaction:

CuuDuongThanCong.com
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begin
S«
end
Read:
begin
S <~ S U {vi tri Iuu x va chi phi truy xuat dén x 12 nhd nha't}
gti O cho bd quédn ly khéa trung tim
end
Write:
begin
S « S U {S;|x dugc luu tai S; }
gti O cho bd quén 1y khéa trung tim
end
Abort or Commit

begin
gti O cho bd quén 1y khéa trung tim
end
end-case
end
Scmsg: {yéu cau khéa dugc trao khi cdc khéa dugc gidi phong}
begin

if yéu cau khéa dudgc trao then
gti O cho cdc bd xit 1y dit liéu trong S
else
thong tin cho ngudi duing biét vé viéc két thiic giao dich
end-if
end
Dpmsg:
begin
Op < pm.Opn
res < pm.result
T < pm.tid
case of Op
Read:
begin
trd res vé€ cho tng dung ngudi st dung (nghia 12 giao dich)
end
Write:
begin
thong tin cho &ng dung bi€t vé& viéc hoan tit thao tic ghi.
end
Commit:
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begin
if tit c4 cdc thanh vién déu nhan dugc thong bdo Gy thic then
begin

thong tin cho ng dung bi€t vé viéc hoan t't thinh cong giao tic
gli pm cho bo quan 1y khéa trung tim
else {doi cho dé€n khi tit cd déu nhan dugc thong bdo ty thic)
ghi nhan sy kién thong bdo Gy thic dén cdc vi tri
end-if
end
Abort:
begin
thong tin cho ng dung biét vé viéc hilty bd giao tic T
glri pm dén bd qudn ly khoa trung tAim
end
end-case
end
end-case
until forever
end. {C2PL-TM}

Thuit toan 6.5 B6 quéan 1y khéa 2PL tap trung (C2PL-LM)
Declare-var
msg: Message
dop: SingleOp
Op: Operation
x: Dataltem
T: Transactionld
SOP: OpSet
begin
repeat
WAIT(msg) {Thong bdo chicé thé do TM diéu phdi giti d&n}
Op <« dop.opn
X <— dop.data
T « dop.tid
case of Op
Read or Write:
begin
tim don vi khéa lu cho x C lu
If lu chua khéa or thé thitc khéa clia ly tuong thich véi Op then
begin
dit khéa trén lu & thé thitc thich hop
msg <« “Khoéa dudc trao cho thao tdc dop”
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glri msg d&én TM diéu phdi cda T
end
else
dat Op vao mot hang ddi cho lu
end-if
end
Abort or Commit:
begin
for mdi don vi khéa lu bi khéa T do
begin
gidi phong khéa trén lu do T giit
if con nhitng thao tdc dang dgi lu trong hang dgi then
begin
SOP < thao tdc dau tién (goi O) tir hang dgi
SOP « SOP U {O | O 1a mot thao tac trén hang ddi c6 thé khéa lu &
thé thiic tuong thich véi cdc thao tic trong SOP}
dit cdc khoéa trén lu cho cdc thao tidc trog SOP
for tat ca cic thao tic O trong SOP do
begin
msg < “Khoda dudc trao cho thao tic O”
glri msg dén tit cd cdc TM diéu phdi
end-for
end-if
end-for
msg <« “Céc khoa ctia T da giai phong”
glri msg dé€n TM diéu phdicia T
end
end-case

until forever
end. {C2PL-LM}

Mot y&u di€m hay gip clia cdc thuit toin C2PL 1a c6 thé tao ra mot diém un tic
quanh vi tri trung tAim. Hon nita hé thong s& kém thich ¢ng (d6 kha tin thap) bdi vi
st c6 hodc tinh trang bat kha truy dé€n vi tri trung tAim c6 thé din dén cic sy cd hé
thong. Pa c6 nhitng nghién cttu chi ra ring di€m un tic thyc sy s& hinh thanh khi
toc do giao tic ting 1én, nhung khong ddng ké néu téc dd giao tac thip. Thé nhung
ngudi ta cling thiy su suy gidm hiéu ning khi tdi trong ting cao trong cdc thuat
todn dua trén khoa chot.

6.3.2 Thuat toin 2PL ban chinh

Khéa chdt hai pha ban chinh 1a sy md rong tAm thudng ctia khéa chot hai pha tap
quyén véi nd luc gidi quyét cdc van dé vé hiéu ning da dudc thdo luin & trén. Vé

23

CuuDuongThanCong.com https://fb.com/tailieudientucntt


http://cuuduongthancong.com?src=pdf
https://fb.com/tailieudientucntt

Chuong 6: Diéu khién ddng thdi phan tan

co ban, né cai dit cdc bd quan Iy khoa tai mot s6 vi tri, trao trach nhiém qudn ly
khéa trén mot tap don vi khéa cho mdi bd quan 1y. Sau d6 bd quin ly giao tic sé&
gli cdc yéu ciu khéa vd md khéa dén cdc bd quin 1y khéa chiu trich nhiém vé
don vi khéa d6. Thuat todn sé& xit Iy mot badn ciia mdi muc dit liéu nhu ban chinh
cta no.

Chiing t6i khong trinh bay chi ti€t thuit toan 2PL ban chinh vi nhitng thay d6i so
vdi thuat todn 2PL tdp quyén rat it. V& co ban, thay ddi duy nhit 13 cdc ndi dit ban
chinh phdi dugc x4dc dinh cho mdi muc truc khi gltri yéu ciu khéa hoic md khéa
dén bd qudn 1y khéa tai vi tri do.

Thuat todn 2PL ban chinh da dugc dé xuat cho phién bin phan tdn thit nghiém
ctia hé INGRES. Du ring né doi hdi phdi c6 mot thu muc phitc tap tai mdi vi tri, né
da gidm dugc tdi trong cho vi tri trung tAim ma khong phai trao ddi qud nhiéu giira
cdc bd qudn 1y giao tdc va cdc bd quin 1y khéa. V& mdt nghia ndo d6, diy 1a mot
budc trung gian giita thuat todn 2PL tip quyén da dugc thdo luin trong phin trudc
va thuat todn 2PL phan quyén sé dudc thio ludn trong phan k& tiép.

6.3.3 Thuat toan 2PL phan quyén

2PL phdn quyén (distributed 2PL hay D2PL) mong mudn c6 sin cdc bo quin 1y
khéa tai mdi vi tri. N€u CSDL khong nhan ban, thuat todn 2PL phan quyén sé& suy
bi&€n thanh thuit todn 2PL bin chinh. Néu CSDL c6 nhin bdn, giao tdc sé& cai dit
nghi thitc diéu khi€n bin sao ROWA.

Truyén giao gitta cdc vi tri @€ thuc hién mot giao tdc theo nghi thitc 2PL phan
quyén dudgc trinh bay trong hinh 6.11. Chi ¥ ring hinh 6.11 khong trinh bay viéc dp
dung qui tic ROWA.

Thuit todn quan ly giao tdc 2PL phin quyén tuong tw nhu 2PL-TM nhung c6 hai
stta ddi chinh. C4c thong bdo giti d&€n bo quan 1y khéa clia vi trf trung tAim trong
C2PL-TM s& dugc gti d€n bo quan 1y khéa cda tat cd cdc vi tri tham gia trong
D2PL-TM. Khdc biét tht hai 13 cdc thao tdc khong do TM diéu phdi chuyén dén
cdc bo xit Iy dit liéu nhung do cdc bd quan 1y khéa tham gia chuyén di. Nghia 1a
TM diéu phdi khong chd thong bdo “yéu cAu khéa dd dugc trao”. Mot diém khic
v€ hinh 6.11 13, cdc b x& Iy dit liéu s& glti thong bdo “két thiic thao tdic” d€n TM
di€u phdi. Chon Iwa khdc 12 mdi bo xit 1y dit liéu s& gi thong bdo d6 cho bd quin
ly khéa cida riéng né roi bd quin ly khéa sé gidi phong khéa va thdng tin cho TM
diéu phdi. Chiing ta di gidi quyé&t dinh mo t3 theo cdch th nhit vi né diing mot
thudt todn quin ly khéa giong v6i bd qudn 1y khéa 2PL nghiém ngit di dugc thdo
ludn va né lam cho viéc thio ludn cac nghi thitc Gy thic don gidn hon (xem Chuong
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12). Do nhitng tuong dong nay, chiing ta khong dua ra cdc thuat toin TM va LM
phin quyén & day. C4c thuit toin 2PL phin quyén dugc ding trong System R¥*.

Cac b xép lich
TM diéu phdi c6 tham gia Céic DM c6 tham gia

\
\

Hinh 6 .11. CA4u tric truyén giao cda 2PL phan quyén.
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