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Abstract We propose the ARIES/RL which extends the with ‘re-logging’ technique to manage
the limited online log space efficiently even though long-duration transactions exist. Re-logging is
a technique that log records used in transaction rollback and restart recovery are copied forward in
the log, whenever the online log is not sufficient for keeping logs of on-going transactions. It does
not hurt the advantages of ARIES. Moreover, it handles log space efficiently in executing
long-duration transactions. We also present the evaluation result of ARIES/RL and show that
ARIES/RL handles online log efficiently.
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Algorithm 1 RELOGGING(TransTable, truncLSN)
1 EXAA ego]BolN 330 ERNMY firstLSNT recoveryLSNY & A4Hg

UndoOverhead(T)7} 53 A} & ERd4AE A3 Q27 ER4A

Hol&2 B, A27] EWHNYA HolEL transIDS RelogNxtLSNLO 2 o] F oA

et

> ii%} EWAA © o] E(RelogTable)?] Z7] RelogNxtLSNZt2 EANX g o] &2l undoNxtLSN o2 %7]

sojglek

> AR ERAAA "Holid Sle 7z A7) ERAA ois] qEko g dojM M2AY 2o Wz s E4%0
2 while (27 R4 slo]Bo] FEF RelogNxtLSNe] £43}9) do
3 RelogNxtLSN <- A 27 EdAMH]EZRE 714 Z RelogNxtLSNE 4=,
4 if (RelogNxtLSN < recoveryLSN) then do

b AR7E 2180 ol AM27E 2139 A% RelogNxiLSNE RAHF= 48L&t

I’

5 Relog Table[ TransID] .RelogNxtLSN <- TransTable[ TransID].lastALR;
6 continue;

7 end if ;

8 LogRec <- Log_Read(RelogNxtLSN);

9 if (RelogNxtLSN < truncLSN or LogRec.Type == 'ALTERNATIVE') then
10 if (Undo 7H53 22 #lZ=°]¥) then LSN_stacke] LSN& A&,

11 if (LogRec.Type == 'COMPENSATE’) then

12 RelogTable[LogRec. TransID] RelogNxtLSN <- LogRec.undoNxtLSN;
13 else RelogTable{LogRec. TransID].RelogNxtLSN <- LogRec.prevLSN;

14 end while ;

> LSN_stack® Z3E) LSNg Ao} A27 h
15 while ( RelogNxtLSN <- Get_LSN_Stack() )} do
16 LogRec <- Log_Read(RelogNxtLSN);

> HARE A4 AR7] AA FAx ERAde] dusAY Ha 2 £ 3ong EdAY
Blo|BolA ZAIEte oln] §3 ALY HAH EAYAQL Fde A=A AL FEIG
17 if (nextTrans = transTable find(LogRec. TransID)) == 0) then continue;
> ¢l 20 YIRESE AZATUY
18 AltLogRec. Type <- 'ALTERNATIVE';
19 AltLogRec.originLSN <- RelogNxtLSN;
20 AltLogRec® B @22 A9 1, undo-only EFY L2 setdhrt
21 if (RelogNxtLSN == nextTrans.firstLSN

or RelogNxtLSN == nextTrans.firstALR) then
AltLogRec.prevLSN <~ LSN_NIL;

22 else AltLogRec.prevLSN <- nextTrans.lastALR;
23 Log_Write(AltLogRec, newLL.SN);

24 nextTrans.lastALR <- newLSN;

25 if (RelogNxtLSN == nextTrans.firstLSN

and RelogNxtLSN == nextlrans.firstALR) then
nextTrans.firstALR <~ newLSN;

26 end while;

28 5 A=A ¥ndE
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o g4 ALRel AFHD EE ALREL ALRY ('UPDATE' %& 'ALTERNATIVE)Z wh}d o5
PrevLSN2 E3|A dZ=o] ok AlY A9 ALR Aty & & oo AT 2adzses 2oz
S LSN.NIL g& 71do=2x EdgMe 3 ALRY Z9] PrevLSNEEE Ao 24 AR AT A&
< vepdd, 2aRIsE AIHPANME FADT

322 EfdA A3 FuE thge AT 2aHRsr) on] A2AHJYGE E
ageel AMAIS ERAA 3] FRIe dA 4 F AYA ol dEZ] Ut LastLSN(T)E Fzxsld
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Algorithm 2 ROLLBACK(SaveL5N, TransID)

D> A AWA 2adacy F4
1 UndoNxt <- transTablef TableID].undoNxtLSN;
2 if ( UndoNxt.isvalid() and UndoNxt < RecoveryLSN ) then

UndoNxt <- TransTable[TableID] lastALR:

B AYY Az dedt
3 LogRec <- Log_Read(UndoNxt);
4 if (221 @35 g}de] 'ALTERNATIVE' ©]¥) then

CompareLSN <- LogRec.originLSN;

5 else CompareLSN <- UndoNxt;
6 while (CompareL.SN.isvalid() and SaveLSN < CompareLSN) do

7 switch ( LogRec.Type ) do
> Case('Update’ ©] At} ‘ALTERNATIVE' 9@ %)
8 case ('"UPDATE’ or 'ALTERNATIVE') do
9 if (Undo 7}5% 2a#2=0]H) then do
10 if (AZadI=0n

CompareLSN>=TransTrable{ TransID] undoNxtLSN )
then continue;

11 Page <- fix&latch(LogRec.PagelD, 'X');
12 Undo_Update(Page.LogRec);
> write CLR
13 Log_Write('COMPENSATE’,LogRec. TransID,
transTable[ TransID] .lastLSN,LogRec.PagelD, LogRec.prevl.SN,
..., LgL.SN.data),

14 Page.LSN <- LgLSN;
15 TransTable[TransID] .lastLSN <- LgLSN;
16 unfix&unlatch(Page);
17 end if;
18 if (22 €<o] 'ALTERNATIVE'Q %) do
19 TransTable[TransID] .lastALR <- LogRec.prevLSN;
20 end if;
21 UndoNxt <- LogRec.prevL.SN;
22 end case;
23 case ('COMPENSATE’)

D> CLRR %% UndoNxtLSN g3 ¢glett
24 UndoNxt <- LogRec.undoNxtL.SN;
25 elsewhere UndoNxt <- LogRec.prevLSN;
26 end switch;
27 TransTable[ TransID] .undoNxtLSN <- UndoNxt;
28 if ( UndoNxt.isvalid() and UndoNxt < RecoveryLSN ) then

UndoNxt <- TransTable[TableID] .lastALR;
LogRec <~ Log_Read(UndoNxt);

30 if (21 2= Elgle] 'ALTERNATIVE'°]| ) then
CompareLSN <- LogRec.originL.SN;
31 else CompareLSN <- UndoNxt;

32 end while;

¥ 6 EXAM A3 ¢uF
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AT RFEM wAdAM 9 2ayscr)
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BOHASE AL

332 Ay dA
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Algorithm 3 RESTART_UNDO(TransTable)
1 while EXISTS(Trans with State = ‘U’ in TransTable) do
2 UndoLSN <- maximum(UndoNxtLSN) from TransTable entries with State = ‘U’;
D #Ha sojof ate M 2 @ JH EAMAS d9 @k 713 & UndoNxtLSN&

& uf & zko] RecoveryLSNE T H& ZA S0, sl3d UndoNxtLSNES EHAM

A=) 9 LastALR(T) 3oz "3
3 LogRec <- Log_Read(UndoLSN);
4 switch (LogRec.Type) do
5 case ("UPDATE') do
6 if (F&7sd 2ag3=0Y) then do
7 2ay3=F A, CLRE V&8s
8 end if;
9 else TransTable[LogRec. TransID].undoNxtLSN <- LogRec.prevLSN;

D AFPE 2adgz=g] Fede FAGG
10 if (LogRec.prevLSN = 0) then do
D> FHiv B3 AL end’ 2 HR=E 7|E3
11 Log_Write(‘end’, LogRec.TransID,
TransTable[LogRec. TransID] lastLSN, ...);
12 delete TransTable entry where TransIlD == LogRec.TransID;
13 end if;
14 end case;
> g BEME 23 gI=s Fed

15 case ('COMPENSATE')
16 TransTable[LogRec. TransID] .undoNxtLSN <- LogRec.undoNxtLSN;
17 case ('ROLLABACK’ or 'PREPARE’)
18 TransTable[LogRec. TransID] .undoNxtLSN <- LogRec.prevLSN;
19 end switch;
20  end while;
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