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48 32w 4R g2 (Process of Failure Recovery)

T 4RI |t BT

#- UNDO-List ‘fr' REDO-List % =z & & o
3 r’}ﬁﬁg&') Pood BiE- B TR AEE An e PFREE

'é‘ FAT AR LA T’ﬁ ® At 34 7 [Start_Transaction, T] » e
447X % [Commit, T] & [Abort, T] » 4c% 5 R H#-2 5 THe »
UNDO-List ¢ -

i hBedr ) ¢ o d Bfl- %rﬁﬁ+J@@m%ﬁﬁ§,
T AR F AR S T B4e44d 7 [Start_Transaction, T] »

%5 PR 5 T 4 x UNDO List @ o

S r%ﬁﬁﬂé)’fm o d Bt - B TR AR Al FRIEF
«J—F% A E 3R A T3 i [Commit, T] > 4% 3 BIH#-2 5 T
¥_UNDO-List # #] f ; q‘i 4t ~ REDO-List ¢ -

¥>° & UNDO-List ¢ c#r5 2 % > 172 &, (Undo) #75 2 % - 3%
J‘ .«L»T}"*{f. J’ HN;P—‘EQ o
3t & REDO-List ¥ 073 < % > ' £, (Redo) #73F % % o

11




— g4 g #7848 | (Lost Update Problem)
— T &rps { 377 42 | (Temporary Update Problem)
— 453840 S K7 4% | (Incorrect Summary Problem)

12



i % { #7F* 48 | (Lost Update Problem)

c B BEAE AR I FHEY fp s p
“j‘&f5i mﬁvlF"—]ms\gE\'EN—‘l]ﬁ ’%mqpﬁtﬁl

i k2 ket R F (Overwritten) & i £ 7

T T,

Begin Transaction
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i Write_item(X) Begin Transaction
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o EF Rz (Timestamp Ordering)
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Lock(X) =1 p¥) > RIZ L % AR E X & 4ok §
FX i A 82k 4 7 (r Lock(X) =0 ) >
B]2% % %P ¥ ,’#9»%'?%& X I B & K- Lock(X)
DR 5 1o Aom TR X AR g

c ¥ FEFREXRE 20 [ & # Lock(X)
PIEFTH & 00 Aom TR X 2 AR TR
%%&%%?ﬁwﬁ%ﬁ&i%ﬁ¢r§ij’
g 7_g 3k % (Lock Manager Subsy stem) i
Eﬂ% Fe s EFRE

26




= gy i(Blnary Locks)

o;}’%’?‘ - fi‘*_fuf#lLJ : Tﬁm&’%?g'b/?ﬁ\"
B adEgis | (Well formed) PR R e BT 7|

e e o
—hHFAB > TRRE2 SR Ty
s
T | °
— o gk TH R TR ALK T
o
T | °

- AR TR, TR R TR
'AiJ°

27




= g 2 (Binary Lks)
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Begin Transaction
Lock(X)
Read_item(X)
Lock(Y)
Read_item(Y)
Y=X+Y
Write_item(Y)
Unlock(X)
i=a Unlock(Y)
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Lock(Y)
Read_item(Y)
Lock(X)
Read_item(X)
X=X+Y
Write_item(X)
Unlock(Y)
J Unlock(X) 28
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% /3 %4 %_(Shared / Exclusive Locks)
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Begin Transaction
Read_lock(X)
Read_item(X)

Unlock(X)
Write_lock(Y)
Read_item(Y)

Y=X+Y
Write_item(Y)

Unlock(Y)

s

Begin Transaction
Read_lock(Y)
Read_item(Y)

Unlock(Y)
Write_lock(X)
Read_item(X)

X=X+Y
Write_item(X)

Unlock(X)
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Begin Transaction
Read_lock(X)
Read_item(X)

Unlock(X)

Write_lock(Y)
Read_item(Y)
Y=X+Y
Write_item(Y)
Unlock(Y)

Begin Transaction
Read_lock(Y)
Read_item(Y)

Unlock(Y)
Write_lock(X)
Read_item(X)

X=X+Y
Write_item(X)

Unlock(X)
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b g B4 T2 (Two Phase Locklng)

o 3 [ B4y - T_(Two Phase Locking Protocol)
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% fg B 48 52 (Two Phase Lock
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Read_lock(X) Read_lock(Y)
Read_item(X) Read_item(Y)

i Write_lock(Y) - Write_lock(X)
i3] Unlock(X) i3] Unlock(Y)
Read_item(Y) Read_item(X)
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Unlock(Y) Unlock(X)
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> EIE P (Deadlock Preventlon)
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2 P S (Tlmestamp Orderlng)
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B R e (Tlmestamp Orderlng)
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— Read_TS(X) © % T X i3 B~ pr [ 235 (Read
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E-RF - (Tlmestamp Orderlng)
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* BEGIN TRANSACTION i & #cif #5840

BEGIN { TRAN | TRANSACTION }
[ { transaction_name | @tran_name_variable } [ WITH MARK [ 'description’']]]

[:]
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COMMIT TRANSACT

4

* COMMIT TRANSACTION 45 £ #zif 15 3% 4o

COMMIT { TRAN | TRANSACTION }

[:]

[ transaction_name | @tran_name_var

iable ]
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COMMIT WORK

« COMMIT WORK 3  #if $6 58 40

COMMIT [ WORK ]
[:]
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4

ROLLBACK TRANSACTION

* ROLLBACK TRANSACTION ig  #cif $8 58 40

ROLLBACK { TRAN | TRANSACTION }
[ transaction_name | @tran_name_variable | savepoint_name | @savepoint_variable ]

[:]
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ROLLBACK WORK

* ROLLBACK WORK ip % #xif #5840

ROLLBACK [ WORK ]
[;]
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4

SAVE TRANSACTION

* SAVE TRANSACTION 35 % #cif 55 407F

SAVE { TRAN | TRANSACTION }
{ savepoint_name | @savepoint_variable }

[:]
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BEGIN TRANSACTION

IF (Q@ERROR != 0)
BEGIN

ROLLBACK TRANSACTION /* 5 ROLLBACK TRANSACTION savepointname */

...... 1% SR B T */
END

ELSE COMMIT TRANSACTION
------ PSS EER R SR 4
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BEGIN TRAN
UPDATE 221
SET T{EEFEY - T{FRiE - 5 ) _
WHERE ZTE({C8E - 1 nuD S4pS58R0E IV (SELECT B4738ERNE FROM 5 T WHERE i - "Z=i0%E"

IF BEERROR != 0 OR BOROWCOUNT = 0

EEGTN
PRINT "(ECUEMEmAT2IATEIFUE 1 N TARMRELHE 1
RETURN

END

UPDATE 221
SET T {EFF®; - T{EEFEL + 5 .
WHERE ZT&({C8E - 1 nuD S4pS58R0E IV (SELECT B4738ERNE FROM B T WHERE 4 - "#EEE")
IF @EERROR != 0 OR BEROWCOUNT = Q
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