Chuong 5: Gi6i thiéu vé giao tdc

Chuong 5 GIGI THIEU VE GIAO TAC

MUC TIEU
Chuong nay gidi thi€éu khdi ni€ém giao tic va dinh nghia
hinh thtrc clia giao tdc. Chuong nay chia lam ba phan:
1. Phan th nhat: Khai niém giao tdc, dinh nghia hinh thac
cla giao tac.
2. Phan thtt hai: Céc tinh chat clia giao tic

3. Phan thit ba: Phan loai giao tic

MG PAU

Cho dén lic nay, don vi truy xudt co bdn 1a cdu truy van. Trong cdc chuong 4,
chiing ta da thdo luan vé cdch xi¥ 1y va tdi uu ho4 cdc truy van. Tuy nhién chiing
ta chua bao gid xét dén cdc tinh huéng xay ra, ching han khi hai ciu truy vin
cling cip nhiat mot muc dit liéu, hoic tinh hudng hé théng bi sy ¢d phdi ngiing
hoat dong trong khi dang thyc hién ciu truy van. Ddi véi nhitng cau truy van chi
truy xuét, khong c6 tinh huéng niao & trén gy ric rdi. Ngudi ta c6 thé cho hai
ciu truy vin doc dif liéu cing mot lic. Tuong tu, sau khi dd x& 1y xong su cd,
cdc truy van chi doc chi cAn khéi dong lai. Nhung ngugc lai c6 thé nhan ra ring
d6i v6i nhitng cau truy vin cip nhit, nhitng tinh huéng nay c6 thé giy ra nhitng
t6n hai nghiém trong cho cd s& dit liéu. Nhu chiing ta khong thé chi khdi dong
lai cho ciu truy van cip nhit sau mot sy c¢6 hé thdng vi mot s6 gia tri clia cdc
muc dit liéu c6 thé da dugc cap nhit trude khi c6 su c¢6 xdy ra va khong cho
phép cap nhat lai khi cAu truy van dugc khdi dong lai, n€u khong thi cd s& dit
li€u s€ chita nhitng dir liéu sai I€ch.

DPiém mau chot & day 1a khong c6 khdi niém “thyc thi nhit quan” hoic
“tinh todn ddng tin cdy” di kém v6i khdi niém truy van. Khdi niém giao tdc
(transaction) dugc st dung trong lanh vuc c¢6 sG dit li€u nhu mot don vi tinh todn
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nhit qudn va tin cay dugc. Vi thé€ cdc ciu truy van s& dudc thuc thi nhu cdc giao
tdc mot khi cdc chién lugc thuc thi dugc x4c dinh va dugc dich thanh cdc thao tdc
cd sG dit liéu nguyén thuy.

Trong thdo ludn & trén chiing ta da dung thudt nglt “nhdt qudn” (consistent)
va “ddng tin cdy” (reliable) mot cach hoan toan khong hinh thitc. Thé nhung do
tAm quan trong cla chiing ma ching ta cAn phdi dinh nghia chiing mot cich
chuin xdc. Trudc tién phai chi ra ring cin phan biét giita nhdt qudn cd s& dit
liéu (database consistency) va nhdt qudn giao tdc (transaction consistency).

Mot cd s§ dif liéu & trong mot trang thdi nhdt qudn (consistent state) néu né
tuin theo tat cd cdc rang budc toan ven (nhit quan) dugc dinh nghia trén né. Di
nhién chiing ta can bdo didm ring cd s dit liéu khong bao gis chuyén sang mot
trang thdi khong nhi't quan. Co s& dit liéu c6 thé tam thdi khong nhat quin trong
khi thyc hién giao tidc. Piéu quan trong 13 co s& dit liéu phdi trd vé trang thai
nha't qudn khi quan hé giao tdc chdm dt.

mot trang thai trang thdi khong mot trang thai
nhat quan nhat quan nhat quan
Bit dau DPang thuc thi K&t thic

Hinh 5.1. M6 hinh giao tac.

Ngugc lai, tinh nhit qudn giao tic muén néi dén hanh dong cia cic giao
tic dong thdi. Ching ta mong ring co sd dif liéu vin nhit quan ngay cd khi ¢
mdt s6 yéu cau clia ngudi st dung déng thdi truy xui't d€n co sé dir liéu (doc
ho#c cap nhat). Tinh chit phiic tap ndy sinh khi xét dén cédc cd s dit lieu c6
nhan ban. Mot co s3 dit liéu dugc nhan ban & trong mot trang thdi nhdt qudn lan
nhau (mutually consistent state) né€u tit cd cdc bdn sao clia mdi muc dit liéu &
trong d6 déu cé gia tri giong nhau. Piéu nay thudng dudc goi 1 sy twong duong
mot bdn (one copy equivalence) vi tit cd cdc bidn déu bi budc phdi nhan cling
mdt trang thdi vao cudi lic thyc thi giao tdc. Mot s6 khdi niém vé tinh nhat qudn
ban sao cho phép gid tri cdc bdn sao c6 thé khdc nhau. Nhitng van dé nay sé
dudc thdo ludn sau.

Do tin cdy hay khd tin (reliability) mudn néi d€n kha ning tu thich iing
(resistency) clia mot hé thdng d6i véi cdc loai su ¢ va khd ning khoi phuc lai i
nhitng sy ¢d ndy. Mot hé thong kha tin sé& tu thich ¢ng véi cdc su c¢d hé thong va
c6 thé ti€p tuc cung cAp cic dich vu ngay ca khi x4y ra sy ¢d.
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Mot hé quan tri co s dit liéu khd hdi phuc 12 hé quén tri cd s& dit liéu c6 thé

chuyén sang trang thdi nhat quidn (bing cdch quay trd lai trang thai nhit quan

trudc d6 hodc chuyén sang mot trang thdi nhat quan mdi) sau khi gip mot su cd.
Qudn Iy giao tdc (transaction management) 13 gidi quyét cdc bai todn duy

tri duoc co sd dit liu & trong tinh trang nhét qudn ngay cd khi cé nhiéu truy
xudt dong thoi va khi co su co.

Muc dich cia chudng nay la dinh nghia nhitng thudt ngit cd ban va dua ra
mdt bd khung trén co s§ d6 d€ thio luan cdc van dé nay. Pay ciing 12 phin gidi
thiéu ngin gon vé bai todn can gidi quyét va cdc van dé c6 lién quan. Vi thé
chiing ta s& trinh bay cdc khdi niém § mot mic tritu tugng khd cao va khong
trinh bay nhitng k§ thuit quan ly. Trong phin ti€p theo chiing ta s& dinh nghia
mdt cdch hinh thifc va mot cdch truc quan vé khéi niém giao tic.

5.1 PINH NGHIA GIAO TAC:
Giao tac dugc xem nhu mot day cdc thao tic doc va ghi trén co sG dit li€u
cling vé6i cdc budce tinh todn can thiét.

Thi du 5.1
Xét cau truy van SQL lam ting ngin sich cia du 4n CAD/CAM lén 10%
UPDATE PROIJ
SET BUTGET = BUTGET * 1.1

WHERE PNAME = “CAD/CAM”

Cau truy vin nay c6 thé dugc dic ti, qua ky phdp SQL gin két, nhu mot
giao tdc biang cdch cho n6 mot tén (thi du BUDGET_UPDATE) va khai
bdo nhu sau:

Begin transaction BUDGET_UPDATE

begin
UPDATE PROJ
SET BUTGET = BUTGET * 1.1
WHERE PNAME = “CAD/CAM”
end

C4c cau 1énh Begin transaction va end an dinh ranh giéi mot giao téc.
Chd ¥ ring viéc sit dung cdc ky hi€u phan cdch nay hoan toan khong bit budc
trong moi hé quin tri co s& dit liéu. Chiang han néu cdc ddu phan cich khong
dugc dic td, DB2 sé x{t Iy toan bd chuong trinh thyc hién truy xuat cd sé dit liéu
nhu mot giao tac.

Thi du 5.2
Trong phian thdo lun vé cdc khadi niém qudn ly giao tdc, ching ta s& st
dung thi du vé mot hé thong dit chd mdy bay. Cai dit thuc t€ clia &ng dung nay
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ludn st dung d€n khdi niém giao tdc. Ching ta gid s ring c6 modt quan hé
FLIGHT ghi nhan dit liéu vé cdc chuyén bay (flight), quan hé CUST cho cic
khdch hang ¢ dit chd trudc va quan hé FC cho bi€t khiach hang nao sé di trén
chuyé&n bay nao. Chiing ta ciing gid st ring cdc dinh nghia quan hé sau (thudc
tinh gach dudi bi€u thi khod):

FLIGHT (FNOQ, DATE, SRC, DEST, STSOLD, CAP)
CUST (CNAME, ADDR, BAL)
FC (FNO, CNAME, SPECIAL)

Dinh nghia thudc tinh trong Iugc dd nay nhu sau: FNO 1a mi s6 chuyén bay,
DATE biéu ngay thing chuyé&n bay, STSOLD chi s& lugng ghé (seat) di dudc
ban trén chuyén bay d6, CAP chi stc chuyén chd (s& lugng hanh khich cé thé
chd dugc, capacity) trén chuyén bay, CNAME chi tén khdch hang véi dia chi
dudc luu trong ADDR va s6 du trong BAL, con SPECIAL tuong ng véi cdc
yéu cau dic biét ma khach hang dua ra khi dit chd.

Ching ta xét mdt phién bdn don gidn hod ctia mot wng dung dit chd, trong
d6é mot nhan vién bdn vé nhap mi s6 chuyé&n bay, ngay thdng, tén khdch hang
va thyc hién dit chd trude. Giao tac thuc hién cdng viéc nay cé thé dugc cai dit
nhu sau, trong d6 céc truy xuat cd s§ dit liéu dugc dic td bing SQL:

Begin transaction Reservation -- dit chd
begin
input (flight_no, date, customer_name);
UPDATE FLIGHT
SET STSOLD = STSOLD +1
WHERE FNO = flight_no
INSERT
INTO FC (FNO, CNAME, SPECIAL)
VALUES (flight_no, customer_name, null);
output (“reservation completed”)
end

5.1.1 Tinh huéng két thiic giao tac

Mot giao tédc ludn ludn phdi k€t thic ngay cé khi c¢6 xdy ra su c6. N€u giao
tdc c6 thé hoan tit thanh cong tdc vu clia nd, ching ta néi ring giao tic cé uy
thdc (commit). Ngudc lai n€u mot giao tdc phdi ngirng lai khi chua hoan tit cong
viéc, chiing ta néi ring né bi hity bé (abort). Mot giao tdc phdi ty hily b vi cé
mdt diéu kién 1am cho né khong hoan tit dugc cong viéc. Ngoai ra hé qudn tri
cd & dit liéu c6 thé hily bd mdt giao tic, chang han do bi khod chét (deadlock).
Khi mot giao tdc bi hily bd, qud trinh thuc thi s& ngiing va tat cd moi hanh dong
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da dugc thuc hién déu phdi dugc “undo”, dua cd s§ dir liéu trd vé trang thai
trude khi thuc hi€én giao tdc. Qud trinh nay goi la “rollback™.

Vai trd quan trong ctia Gy thdc bi€u hién & hai mit. Thif nhat 1énh dy thic
bdo cho hé quan tri cd s§ dif liéu biét riing tdc dung cla giao tdc d6 bay gid cin
dugc phan dnh vao cd s& dit liéu, qua d6 1am cho cdc giao tdc dang truy xudt cdc
muc di ligu dé cé thé thdy duoc chiing. Thd hai, di€m ma giao tic dy thdc la
mot diém “khong duong vé”. K&t qua clia mot giao tdc da Gy thic bay gid dugc
luu ¢d dinh vao cd s& dit liéu va khong thé phuc hoi lai dugc.

Thi du 5.3
Mot diéu ching ta chua xét dén 1a tinh hudng khong con chd trong trén
chuyé&n bay. P& bao quit kh3 ning nay, giao tic cin dudc vi€t lai nhu
sau:
Begin_transaction Reservation
begin
input(flight_no, date, customer_name);
SELECT STSOLD, CAP
INTO temp1, temp2
FROM FLIGHT
WHERE FNO = flight_no

if templ = temp2 then

begin
Output(“no free seat”);
Abort
end
else begin
UPDATE FLIGHT
SET STSOLD = STSOLD +1
WHERE FNO = flight_no
INSERT
INTO FC(FNO, CNAME, SPECIAL)
VALUES(flight_no, customer_name, null);
Commit;

Output(“reservation completed”)
end

end.
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Qua thi du nay ching ta thdy dugc nhiéu di€ém quan trong. R rang néu
khong con chd trdng, giao tdc phai hity bd. Thit hai 1a viéc sdp thi tu cdc két
qud dé trinh bay ra cho ngudi st dung tuy theo cdc 1énh abort va commit. Chi y
ring néu giao tic bi hily bd, ngudi st dung sé& dudc thong bdo truéc khi hé quin
tri cd s& dit liéu dugc huéng din d€ hity bd né. Thé nhung vdi trudng hdp ly
thac, thong bdo cho nguGi sit dung phai xay ra sau khi hé quén tri ¢ sG dit liéu
da thuc hién xong 1énh iy thic d€ bdo ddm do6 kha tin.

5.1.2 Dac trung hoa cac giao tac

Chiing ta nhin xét ring cdc giao tic déu doc va ghi mot s§ dif liéu. Pidu
nay dugc diing 1am co s& nhan bi€t mot giao tic. Cdc muc dif liéu dudc giao tic
doc ciu tao nén tdp doc RS (read set) cia né. Tuong ty, cdc muc dit liéu dudc
mot giao tdc ghi dugc goi 1a tdp ghi WS(write set). Chu y ring tip doc va tap ghi
clia mot giao tdc khong nhat thi€t phdi tdch biét. Cudi cung hgp cia tap doc va
tdp ghi cila mot giao tdc tao ra tdp co sé BS (base set), nghia la BS =RS U WS.

Thi du 5.4

Ching ta xét lai giao tdc dit chd cda thi du 5.3 va thao tdc chén chita mot
s0 thao tdc ghi. C4c tdp néu trén dugc dinh nghia nhu sau:
RS [Revervation] = {FLIGHT.STSOLD, FLIGHT.CAP}
WS[Revervation] = {FLIGHT.STSOLD, FC.FNO,
FC.CNAME, FC.SPECIAL}
BS[Revervation] = {FLIGHT.STSOLD, FLIGHT.CAP, FC.FNO,
FC.DATE, FC.CNAME, FC.SPECIAL}

Ching ta da dic trung cdc giao tdc chi trén co s cdc thao tac doc va ghi ma
khong xem xét cdc thao tic chén, xod. Nhu th& ching ta di thdo luin vé khai
niém céc giao tdc dua trén cdc cd sG dit liéu tinh, khong ndi rong hoic thu lai.
Gian lugce nay dugc dua ra dé c6 dudce tinh don gidn. Cic co & dit liéu dong phai
gidi quyét bai todn dnh do (phantom), dugc giai thich nhu vi du sau.

Xét giao tdc Ty, khi thyc hién can tim trong bdng FC tén nhitng khdch hang
dd yéu cau ding mot bita in dic biét. N6 nhian dudc mdt tip CNAME gbém
nhitng khach hang thdéa thuin diéu kién tim ki€m. Khi T, dang thuc hién, mot
giao tdc T, chén cdc bdo méi vao FC ¢ yéu ciu bita dn dic biét rdi Gy thdc. Néu
sau d6 T, lai dua ra cAu truy viAn tim ki€m nhu cii, né s& nhin dugc mot tip
CNAME khéc véi tip ban ddu ma né da nhin. Vi thé cdc bo “4nh d0” da xuit
hién trong cd sG dit liéu.

5.1.3. Hinh thi'c hoa khai niém giao tac

Cho dén liic ndy, ¥y nghia tryc quan clia giao tdc di hoan toan ro rang. PE
ban luin vé cdc giao tidc va suy dién tinh ding din cda cdc thuit todn quin 1y
giao tdc, ching ta can dinh nghia kh4i niém nay mot cdch hinh thic. Ching ta
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bi€u thi phép todn Oj cia giao tic T; khi hoat tdc trén thyc thé cd sd dif liéu x 1a
O;(x). Theo qui udc dugc thira nhan § phan trudc, Oj; € {read, write}. Cac phép
todn dudc gid thi€t 12 nguyén tit (nghia 12 mdi phép todn dudc thyc thi nhu mot
don vi khong thé chia nhd dudc nita). Ching ta hdy ky hiéu OS; 14 tip tit cd cic
phép todn trong T; (nghia la OS; = U; Oj). N; biéu thi cho tinh hudng cta T;, trong
do N; € {abort, commit}.

Vi céc thudt nglt nay, ching ta c6 thé dinh nghia T; 1a mot thit tw by phdn
trén cdc phép todn va tinh huéng két thic cia né. Thit tw bo phan P = {3, <}
dinh nghia mot trit ty gifta cdc phan tif cda Y. (dudc goi 1a mién) qua modt quan
hé hai ngdi bic cau va khong phdn xa < dugc dinh nghia trén Y. Trong trudng
hdp dang xét, Y. bao gdm c4c phép todn va tinh hudng két thiic clia mot giao tac,
trong d6 < chi thd tu thuc hién cliia cac phép todn nay (dugc ching ta doc la
“ding trudce theo thit ty thyc thi”).

Mot cach hinh thitc, mot giao tdc Ty la mot thd ty b phan T= {2;,<;}, trong d6
1. 2i=0S;uU {N;}.
2. VGi hai phép todn bat ky Oy, Oy € OS;, n€u O; = {R(x) or W(x)} va
O =W(x) v6i mot muc dit liéu x ndao d6, thé thi 0i; <O hodc Oy < Oy
3. VO;; € OS;, O5i<iN;.

Diéu kién thit nhat vé hinh thitc dinh nghia mién nhu mot tap céc thao tic
doc va ghi ciu tao nén giao tic cong vdi tinh hudng két thic, cé thé 13 commit
hodc abort. Piéu kién thit hai xdc dinh quan hé thit ty giita cdc thao tdc doc va
ghi c6 tuong tranh cda giao tdc, con di€u kién cudi ciing chi ra ring tinh hudng
két thiic ludn di sau tat cd nhitng thao tdc khéc.

C6 hai di€m quan trong cin luu y trong dinh nghia nay. Trudc tién, quan
hé thtt ty < dudc cho trude va dinh nghia nay khong hé xdy dung né. Quan hé
thtt tu thuc sy phu thudc vao tng dung. K& dén, diéu kién thit hai chi ra ring thi
ty giita cdc thao tdc c6 tuong tranh phdi ton tai bén trong <. Hai thao tdc O;(x) va
0;(x) dugc goi 1a ¢6 tuong tranh n€u O; = Write hodc O; = Write (c6 nghia it nhat
mdt trong chiing 12 Write va ching truy xudt cing mot muc dit liu).

Thi du 5.5
Xét mot giao tac don gian T c¢6 cdac budce sau:
Read(x)
Read(y)
X<4— X+y
Write(x)
Commit
DPic ta clia giao tdc nay theo ky phédp hinh thic da dugc gidi thiéu & trén la:
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2 ={R(x), R(y), W(x), C}
< ={RX), W(x)), (R(y), W(x)), (W(x),0), (R(x), C), (R(y), C)}
trong d6 (Oi, Oj), 12 mot phan ti¥ cda quan hé <, bi€u thi ring Oi < Oj.

Chi y ring quan hé thit ty twong doi cla tit cad cdc thao tdc ¥ng vdi tinh
hudng két thiic. Piéu nay 12 do diéu kién thit ba clia dinh nghia giao tic. Ciing
can chi ¥ ring chiing ta khong md td thit ty giita mdi cip thao tic. Piéu d6 gidi
thich vi sao day la mot thd ty bd phén.

Thi du 5.6
Giao tdc dit chd dugc xay dung trong thi du 5.3 phitc tap hon. Chi y cho

ring c6 hai tinh huéng két thic, ty vao tinh trang c6 cdn chd trong hay khong.
Truce tién, di€u nay dudng nhuw mau thudn véi dinh nghia cda giao tic, d6 1a chi
ton tai mot tinh hudng k&t thic. Tuy nhién can nhé ring giao tic 1a mot thyc thi
clia mot chuong trinh. RS rang 13 trong bat ky 1dn thuc thi ndo, chi mot trong hai
tinh huong két thic x4y ra. Vi th€ diéu c6 thé xdy ra 12 mot giao tdc hdy bd va
mot giao tdc khdc dy thdc. S& dung ky phdp hinh thic nay, giao tic dau c6 thé
dugc dic td nhu sau:

Y = {R(STSOLD): R(CAP),A}

< ={(01,A), (02,A)}

va giao tdc sau dugc dic td nhu sau

2. = {R(STSOLD), R(CAP), W(STSOLD), W(FNO),
W(DATE), W(CNAME), W(SPECIAL), C}

< = {(01’03)’ (02’03)’ (01’04)’ (Ol’ 05)7 (Ol’ 06)’
(Ol’ 07)’ (02’ 04)9 (02’ 05)’ (02’ 06)7 (02’ 07)’
(Ola C)7 (OZa C)a (O3a C) (04’ C), (OSa C)a (06’ C)’ (07’ C)}

trong d6 O, = R(STSOLD), O, = R(CAP), O; = W(STSOLD), O, = W(FNO),
Os= W(DATE), Os = W(CNAME), O, = W(SPECIAL).

Mot vu di€m cda viéc dinh nghia giao tic nhu mot th¢ ty bd phan la sy
tuong Gng cla nd véi do thi cé hudng khong vong DAG (directed acylic graph).
Nhu thé mot giao tic c6 thé dugc dic td nhu mot DAG vdéi dinh 13 cdc phép todn
giao tdc va cung chi ra moi lién hé thit ty gitta cdc cip phép todn da cho.

Thi du 5.7

Giao tdc dugc thdo luin trong thi du 5 c¢6 thé dugc vé nhu mot DAG cia
hinh 5.2. Chd ¥ ring chiing ta khong v& cdc cung dugc suy ra nhd tinh chdt bic
cau du riing chiing ta xem chiing nhu nhitng phan ti cla <
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R(y)

Hinh 5.2. Bi€u dién dang DAG cho mdt giao tic.

Trong phin 16n cdc trudng hdp ching ta khong can phdi dé cip d&én nhiéu
mién cda thi ty bo phidn mot cich riéng ré v6i quan hé thit ty. Vi thé thong
thudng ching ta bd 2 ra khoéi dinh nghia giao tdc va s dung tén cta thi tu bd
phan dé€ chi d&€n c4d mién l1an tén cda thit ty bo phan. Pi¢u d6 sé tién 1di bdi vi nd
cho phép ching ta dic ta thi ty ciia cac phép todn trong mdt giao tic nhd mot
phuong thitc khd don gidn bing cdch dung thit ty twong d6i clia dinh nghia giao
tic. Ching han ching ta ¢ thé dinh nghia giao tdc ciia thi du 5 nhu sau:

T = {R(x), R(y), W(x), C}
thay vi dic ta dai dong nhu truéc.

5.2 CAC TINH CHAT CUA GIAO TAC

Céc khia canh nhit quan va kh4 tin clia giao tdc 1a do bon tinh cha't: (1) tinh
nguyén tir (atomicity), (2) tinh nhdt qudn (consistency), (3) tinh biét ldp
(isolation), (4) tinh bén viing (durability); va ching ta thudng dugc goi chung Ia
tinh chat ACID.

5.2.1 Tinh nguyén ti&

Tinh nguyén tff lién quan dé€n sy kién la mot giao tdc dugc xi 1y nhu mot
don vi hoat tdc. Chinh vi th€ ma cdc hanh dong clia giao tic, hodc tdt cd déu
hoan tit hoic khong mdt hanh dong nao hoan tdt. Piéu nay ciing dugc goi 1a
tinh chit “dudc dn cd ngd vé khong” (all-or-nothing). Tinh nguyén t& doi hdi
ring néu viéc thyc thi giao tdc bi cit ngang bdi mdt loai sy ¢d nao d6 thi hé
quan tri cd s& dif liéu s& chiu trach nhiém xdc dinh cdng viéc can thuc hién doi
vdi giao tdc d€ khoi phuc lai sau sy ¢d. Di nhién c6 hai chiéu huéng hanh dong:
hoic né s& dugc két thiic bing cdch hoan tit cic hanh dong con lai, hoic ¢ thé
dudc k€t thiic bing cdch hdi lai td't ¢4 cdc hanh dong da dudc thyc hién.

5.2.2 Tinh nhat quin

Tinh nhdt qudn (consistency) cia mot giao tdc chi don gidn Ia tinh ding didn
cia né. N6i cach khdc, mot giao tac 12 mdt chuong trinh ddng ddn, dnh xa cd sG
dit liéu tr trang thdi nhat quin nay sang mot trang thai nhit quan khdc.

Trong dinh nghia dudi ddy, dit liéu rdc (dirty data) mudn néi dé€n nhitng gid
tri dit liéu da dudc cip nhit bdi mot giao tac trude khi né iy thic. Do d6 dua
trén khai niém vé dif liéu rdc, ba mitc do dudc dinh nghia nhu sau:
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D 3: Giao tic T thda nhat quin do 3 néu:

1. T khong de 1én di liéu rdc cua nhitng giao tac khdc.

2. T khong ty thdc bat ky thao tdc ghi nao cho dén khi n6é hoan tdt moi thao
tdc ghi [nghia I1a cho d€n lic cudi giao tdc (end-of-transaction, EOT)].

3. T khong doc di liéu rdc clda nhitng giao tac khac.

4. Nhitng giao tdc khdc khong lam cho dit liéu ma T da doc - trudc khi T hoan
tdt - tré thanh dit liéu rdc.

D 2: Giao tic T thda nhat quin do 2 néu:

1. T khong de 1én di liéu rdc cua nhitng giao tac khdc.
2. T khong Gy thdc bat ky thao tdc ghi nao truéc EOT.
3. T khong doc dit liéu rac cia nhitng giao tic khéc.

P 1: Giao tic T thda nhat quan do 1 néu:
1. T khong d¢ 1én dit liéu rdc ciia nhitng giao tdc khac.
2. T khong Gy thdc bat ky thao tdc ghi nao truGc EOT.

Puong nhién d6 nhit quin cao bao trim tit cd do nhit quan mic thap hon. Y
tudng trong viéc dinh nghia nhi€u mic nhi't quin 1a cung cip cho lap trinh vién
ng dung mdt kha nang linh hoat khi dinh nghia cdc giao tdc hoat tic & nhitng
muic khdc nhau. Hé qua 12 mic du mot sd giao téac hoat tdc 8 mic nhat quan Do
3, cdc giao tdc khdc c6 thé hoat tdc & nhitng mifc thip hon, va rit ¢6 thé sé nhin
thdy cdc dit liu réc.

5.2.3 Tinh biét 1ap

Biét 1ap 1a tinh chAt clia cdc giao tidc, doi hdi mdi giao tdc phadi ludn nhin
thdy co s& dif liéu nhat quan. N6i cdch khdc, mot giao tdc dang thuc thi khong
thé 1am 16 ra cdc két qua cda né cho nhitng giao tac khic dang cling hoat dong
truGe khi n6 ay théc.

C6 modt s6 1y do can phdi nhaAn manh dén tinh biét 1ap. Mot 13 duy tri tinh
nhi't quin qua lai gifta cdc giao tdc. Néu hai giao tdc ddng thdi truy xuit d€n mot
muc dif liéu dang dugc mdt trong ching cAp nhat thi khong thé bio dim ring
giao tic tha hai s€ doc dugc gid tri ding.

Thi du 5.8
Xét hai giao tdc dong thdi T1 va T2 cing truy xuat dé€n muc dit liéu x. Gid st
gi tri cia x true khi bit dau thuc hién 1a 50.

T1: Read(x) T2: Read(x)
X<—x+1 X<—x+1
Write(x) Write(x)
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Commit Commit
Duéi diay 1a mot day thyc thi cho cdc hanh dong nay.

T,: Read(x)
T;: X<— X+ 1
T,: Write(x)
T,: Commit
T,: Read(x)
T,: X<—x+1
T,: Write(x)
T,: Commit

0] trudng hgp ndy khong c6 van dé gi; cdc giao tic T, va T, dugc thyc hién
1an ludt va giao tidc T, doc dugc gi4 tri cda x 12 51. Chd ¥ ring néu T, thuc thi
trude T, thi T, doc dugc gid tri 50. Vi th€ néu T1 va T2 dugc thuc thi 1an lugt
giao tdc ndy rdi dén giao tdc kia, giao tdc thi hai sé doc dugc gid tri cia x 1a 51
va sau khi k&t thic hai giao tdc x c6 gid tri 52. Tuy nhién vi cdc giao tic dang
thuc thi ddng thdi, day thuc thi sau diy c6 thé s& xdy ra:

T,: Read(x)
T,: X< X+ 1
T,: Read(x)
Ty: Write(x)
T,: X<—x+1
Ts: Write(x)
T;: Commit
T,: Commit

Trong trudng hgp nay, giao tic T, doc dugc gid tri cia x 1a 50. Gid tri nay
khong ding bdi vi T, doc x trong khi gid tri cia né dang dudc thay ddi tir 50
thanh 51. Hon nita gid tri clia x s& 1a 51 vao lic két thic cdc giao tdc T; va T,
bdi vi hanh dong ghi ctia T, s& de 1én két qud ghi ctia T,.

Bdo ddm tinh biét 1ap bang cdch khong cho phép cic giao tdc khdc nhin
tha'y cdc k&t qua chua hoan tit nhu trong thi du trén sé& gidi quyé&t dude van dé
cdp nhdt thdt lac (lost update). Loai biét 1ap nay da dugc goi 12 tinh 6n dinh con
chay (cursor stability). Trong thi du & trén, day thuc thi th hai da 1am cho tac
dung ctia T, bi mat. Mot 1y do thit hai cda tinh biét 1ap 1a cdc hity bé ddy chuyén
(cascading abort). N€u mdt giao tdc cho phép nhitng giao tic khdc nhin thdy
nhitng k&t qua chua hoan tit cia né trudc khi Gy thdc roéi né quyét dinh hiy bd,
moi giao tdc dd doc nhitng gid tri chua hoan tit d6 ciing s& phdi hiy bd. Xau
mic xich nay dé 1am ting nhanh va giy ra nhitng phi t6n ding k€ cho hé quin
tri cd s& dir liéu.
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Ciing c6 thé x1 tri cdc mifc nhi't quan di thdo ludn trong phan trudc tir quan
di€m clia tinh chat biét 1ap (vi th€ da minh hoa cho sy phu thudc giita tinh nhat
quin va tinh biét 1ap). Khi di chuyén 1én cAy phin cAp cdc mifc nhit quin, cdc
giao tdc ngdy cang biét 1ap hon. Pd 0 cung cip rat it tinh chat “biét 1ap” ngoai
viéc ngin cdn cdc cAp nhat that lac. Tuy nhién vi cdc giao tdc s& Uy thdc trude
khi chiing hoan tat tdt cd moi thao tdc ghi clia chiing, n€u c6 mdt hiy bd xdy ra
sau d6, n6 s& doi hdi phdi hdi lai td't cd cdc cap nhat trén cdc muc dif liéu da
dudgc ty thac va hién dang dudc truy xuat bdi nhitng giao tdc khac. Nhit quan do
2 tranh dugc cdc hdy bd day chuyén. P6 3 cung cAp toan bd khd ning biét 1ap,
budc mdt trong cdc giao tdc tudng tranh phdi dgi cho dé€n khi giao tdc kia két
thic. Nhitng diy thuc thi nhu thé duge goi 1a nghiém ngit (strict) va s& dudc
thdo ludn nhiéu hon trong chuong ti€p theo. R rang 1a van dé biét 1ap c6 lién
quan tryc ti€p dén tinh nha't quan co s& dit liéu va vi thé 13 dé tai cia diéu khién
dong thdi.

Ba hién tuong dudc dic ti cho nhitng tinh hudng c¢é thé x4y ra néu sy biét
1ap thich hgp khdong dudc duy tri la:

DPoc riac (Dirty Read): dit liéu rdc mudn néi dén cdc muc dit liéu ma gid tri

clia chiing di dugc sita ddi bdi mot giao tdc chua Gy thic. Xét trudng hop

giao tdc T1 stta d6i mot gid tri dit liéu réi né lai dugc boc bdi mot giao tic

T2 khéc trudc khi T1 thyc hién Commit hay Abort. Trong trudng hgp Abort,

T2 da doc mdt gid tri chua dudc ton tai trong co s& dit lidu.

Mot dic td chinh x4c trong hién tugng ndy nhu sau (véi cdc cude sO chi ra

tén cdc giao tic)

s Wi(X),.0, Ry(X),... Cy(hoiic A)),..., Co(hodic A,)

hodc

vy Wi(X),..., Ro(X),... Cy(hodc A»),..., Ci(hodc Ay)

Khong thé doc lai (Non-repeatable Read): Giao tic T1 doc mot muc dit

liéu. Sau d6 mot giao tdc T2 khac stra hodc xod muc dit liéu dé rdi dy théc.

Néu sau d6 T1 doc lai muc dit liéu d6, hodc né doc dudec mot gia tri khic

hoic né khong thé tim thdy dugc muc d6; vi thé hai hanh dong doc trong

cting mot giao tac T1 trd vé cdc k&t qua khac nhau.

Mot dic ta chinh xdc cda hién tugng nay nhu sau:

oy R1(X),...; Wo(X),... Ci(hodc A)),..., Co(hodc A,)

hodc

oy R1(X),...; W(X),... Co(hodc A»),..., Ci(hodc Ay)

Anh 30 (phantom): Piéu kién dnh 4o trudc kia di dugc dinh nghia xdy ra
khi T1 thuc hién tim ki€m theo mot vi tir vd T2 chén nhitng bé mdi thda vi
tir d6. Pic ta chinh x4c ctia hién twgng nay 1a (P 12 vi tf tim ki€m)

s R{(P),..., Wy(y thudc P),... C;(hodc A,),..., Cr(hodc A,)

hodc

s Ry(P),.., Ry(y thudc P),... C2(hodc Ay)..., Ci(hoidc A))
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Duya trén nhitng hi€n tugng nay, cdc mic bi€t 1ap di dugc dinh nghia nhu
sau. Muc tiéu clia viéc dinh nghia nhiéu mic biét 1ap ciing giong nhu viéc
dinh nghia cdc mitc nhat qudn.

5.2.4 Tinh bén vitng

Tinh bén vitng (durability) mudn néi dén tinh chit cda giao tic, bdo ddm
ring mot khi giao tdc Uy thdc, két qud clia né dudc duy tri ¢6 dinh va khong bi
x6a ra khdi co s& dit liéu. Vi th€ hé quén tri cd s§ dit liéu bdo ddm ring k&t qud
clia giao tdc s& van tdn tai du c6 x3y ra su c6 hé thdng. Pay chinh 12 1y do ma
trong thi du 5.2 ching ta da nhadn manh riing giao tic Uy thdc trudc khi n6 thdng
bdo cho ngudi st dung biét ring né da hoan tit thinh cong. Tinh bén vitng dua
ra van dé khoi phuc co s dit liéu (database recovery), nghia 1a cdch khdi phuc
co s dif liéu vé trang thdi nhit qudn ma & d6 moi hanh dong da dy thic déu
dugc phan dnh.

5.3 CAC LOAI GIAO TAC
5.3.1 Giao tdc phiing

Giao tdc phdng (flat transaction) c6 modt khdi di€ém duy nhat
(Begin_transaction) va mot diém két thiic duy nhat (End_transaction). TAt cd
cdc thi du cia ching ta di xem xét déu nim trong nhém nay. Phan 16n cic
nghién cttu vé quan ly giao tdc trong cd s§ dif liéu déu tap trung vao cdc giao tdc
phing.

5.3.2 Giao tdc long
Pay 12 mo hinh giao tdc cho phép mot giao tdc gdm chita giao tic khic vdi
di€m bdt ddu va Gy thic cla riéng ching. Nhitng giao tic nhu th€ dugc goi la
giao tdc long (nested transaction). Nhitng giao tdc dugc dit vao trong giao tdc
khac thudng dugc goi la giao tdc con (subtransaction)
Thi du 5.10
Chiing ta hdy md rong giao tdc dit chd cia thi du 2. Phan 16n cdc hiang du
lich déu lo ca viéc dit chd khich san va muén 6 t6 ngoai dich vu dit vé
mdy bay. N€u ngudi ta mudn mo td tit cd nhitng cong viéc nay bing mot
giao tdc, thi giao tdc dit chd s& c6 ciu tric nhu sau:
Begin_transaction Reservation
begin
Begin_transaction Airline

Begin_transaction Hotel

end. { Hotel}
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end. {Airline}
Begin_transaction Car

end. {Car }
end.

Céc giao tic 16ng da dugc chd y nhu mot khdi niém giao tic tdng qudt
hon. Mitc @6 16ng néi chung 1a d€ ngd, cho phép céc giao tic con ciing c6 thé ¢
cic giao tdc 10ng. Tinh tdng quét ndy cé ich trong cdc lanh vyc &ng dung ma &
dé cédc giao tdc phitc tap hon so vdi viéc xt 1y dit liéu truyén thong.
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