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O 22 ZaoA A 7BAl(deferred update) &7 S
o182 1, A2d B3] F BT we] i HEOE $2 2L
begin_transaction, T1
read, T1, A
read, T1, D
write, T1, D, 20
commit, T1
checkpoint
begin_transaction, T2
read, T2, B
write, T2, B, 18
begin_transaction, T4
read, T4, D
write, T4, D, 35
begin_transaction, T3
write, T3, C, 30
read, T4, A
write, T4, A, 30
commit, T4
read, T2, D
write, T2, D, 25 < NECEE
O EWAA T1> HAF(checkpoint)s 715317] #o| Edi#)do]
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{A—BC, E~>CF, B—E, CD—EF} ¢
# *Z(closure) & T3 2-?
@D {A B, C F)

@ {A B, C, D, E}

® {A B C D, F}

@ {A B C E F
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T1 : r1(X); r1(Z); wl(X);
T2 @ 12(2); r2(Y); w2(Z); w2(Y);
T3 : r3(X); r3(Y); w3(Y);

S1 : r1(X); r2(2); r1(Z); r3(X); r3(Y); wl(X); w3(Y);
r2(Y); w2(Z); w2(Y);

S2 ¢ rl(X); r2(2); r3(X); r1(2); r2(Y); r3(Y); wl(X);
w2(Z); w3(Y); w2(Y);

S3 1 rl(X); r2(2); r2(Y); w2(2); r3(X); r3(Y); w3(Y);

w2(Y); r1(7); wl(X);

@D S1 ® S2
@ SI1, S2 @ S3
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2 714 A, T
3 7N, 75, W
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@ (71AA), (97, 7149, 957, 7149, 95, &5
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B2: la79 5844080l g+8(EFT8)Na70.08 g A 5 A
=A% 229 (0% >20000(415))
T S T 12 ERAAEY] Fo] 9lo] wat Ade] WA (deadlock prevention)
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SELECT Ppl, Ssl, Titl, T.t2 <8 27>
FROM P, 5, T O RE AL B47Eo] gAY olg We 714 5 vk
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@ 22HA 27 el Me EdRPMo] ofmd =A% A8 @ 714 (augmentation) 713 : X —> Yo" XZ —YZolth.
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HHEA>
h(R1)=01101, h(R2)=10011, h(R3)=01000, h(R4)=10010,
h(R5)=00110, h(R6)=00011, h(R7)=11101
@ 2 @ 3
@ 4 @ 5
< 3 5353 AeE s RdRE ol A7vtet
SQL AeFolth o] SQL Hows #AUSE Hehet sloz
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SELECT a.3]99, a. ¥4 Fof

FROM 3¢ a 7} b, 533 ¢

WHERE c.53.3] o] 5="AAA
AND c.553|[D=b.553]ID
AND b.3]9H 5 =23 3%

D Magm a0z ssoz=gary (s ans sam dane 3¢

@ MNyaw sz INXganzs-saus 7YXz s8m=-253D
(Oxz30g=gary &53]))
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At 8 = 11N #HA).
O S Atolelle WERE HAAlstH, wE (mentee)$!
1 ~33d o] wlE(mentor)?] 43 SHA 0 25
Z9% Pet(AE: WE = 1:N #4)
@ S, o5, s, HE, JEGU-E)
WD, o, o, A= sh, A=)
@ (S, o5, s, wE, WEGU-E)
W (FID, ofF, o, A=A, A=lg)
© SAEH, oF, gt AZuFID, AZWE, HE NEGE)
WD, o), s
@ SAEH, olF, 3t AZuFID, A=E, W, MEuE)
WD, ©fF, g
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QIOIE{HIOIAE OEE] 3=
+9 EWAA T T2v BAld 82 o, EWAAL 71
AdAds BAshA] xXeth ERAA T1 T29 84S 2%
sl7] 98 294 2F(two-—phase locking) TFoFS %83}
b7 ERAA T3 T4= Wdd o) oA O, ©, ©, @A
Tasof & FAo] npEA Axojx] AL?

T1 T2 T3 T4

read_lock(B); |read_lock(A); | |read_lock(B); |read_lock(A);
read_item(B); |read_item(A); | |read_item(B); |read_item(A);
unlock(B); unlock(A); @) ; © ;
write_lock(A); | write_lock(B); © ; @ ;
read_item(A); |read_item(B); | |read_item(A); |read_item(B);
A=A+B [B=A+B A=A+B [B=A+B
write_item(A);| write_item(B);| |write_item(A);| write_item(B);
unlock(A);  |unlock(B); unlock(A);  |unlock(B);

a © © @
@ unlock(A) write_lock(B)  unlock(B) write_lock(A)
2 unlock(B) write_lock(A)  write_lock(B)  unlock(A)
@ write_lock(A) unlock(B) unlock(A) write_lock(B)
@ write_lock(A) unlock(B) write_lock(B)  unlock(A)
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Ul @ GRANT SELECT, INSERT ON STUDENT TO U2
WITH GRANT OPTION

U2 : GRANT SELECT, INSERT ON STUDENT TO U3

Ul : REVOKE GRANT OPTION FOR SELECT ON
STUDENT FROM U2

Ul : REVOKE INSERT ON STUDENT FROM U2
CASCADE

@O U2+ STUDENT® gt Ayl #ghs ohe ARt Al Fhof gt
T itk

@ U2% STUDENTO tigt A4 Aghs v ARt Al g
T Stk

@ U2, U3S STUDENT®] thak 4t¢) dglo] it

@ U3 STUDENTO| tigh A4 fgko] 9)rt.
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@ DBMSE ol&3te XML #4 HAE hhe] oJEHFE
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@ DBMSE o]&3} A1 UES of dojy 842
Uro] AAshe WAl XML 27|k £+ DTD(Document
Type Definition)o] A" FZol )33t dlo]g o]~
27ntE AT 97} 9t
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