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LSN Txn Opemton Type PageRecord T1ans backpohter
11 TO Update POAO null
12 T1 Update PlAdl null
13 T2 Update P22 null
14 T2 Update PO/ 13
15 T2 CLR POA3 14
16 T1 Update PO/ 12
17 TO Update P3AS 11

18 checkpontbg ecord, Active ttansactons: [[0,17], [[1,16], [[2,15]
19 T1 Commi

20 T3 Update P2A6 null
21 TO Update POAO 17
22 T2 CILR P22 15

23 checkpohtbg recomr, Active tansactbns: [[0, 21], [r2,22], [[3,20]
24 T2 EndAbort

25 T3 Update PO/3 20

26 T4 Update P22 null

a. Show the bg records thatm ustbe w riten by the recovery
process, h the properoxder, and brefly explhn why they
mustbe writen.

The recoxds thatneed to be writen are those rquied to abort
TO0,T3,and T4:

27 T4 CLR P2A2 26
28 T4 End Abort
29 T3 CLR POA3 25
30 T3 CLR P26 29
31 T3 End Abort
32 TO CLR POAO 21
33 TO CLR P3A5 32
34 TO CLR POAO 33
35 TO End Abort

The above assum es thattms are abored h the hverse oxder
1 whith theirhst bg record appears 1 the bg.

b.W hatLSN i on each page afterrecovery?

PO 34 Pl112 P2 30 P3 33

Foreach page, you wantthe LSN ofthe hst
bg recor thatupdated the page.ForPO0, P2,
and P3, these are bg recoxs thatwere writen
by the recovery procedure.

c.Based on whatyou see i the bg, whatis the
sm alestLSN ofany bg recor thatm fhthave
o be redone?
LSN 20, which & the fistupdate recox that
oIbws the penulin ate checkpoit.

d.W hatpages are fetrhed fiom disk by the
recovery process?
PO and P2 durhg the redo pass.P3 durhg the
undo pass.

e.Does the bg give you enough nfom aton to el

whetherrecord-kEvelorpage-kvelbck
granubriy & behg used? Eso,whih & fand
how can you teI? Enot, explhn why not.

Tuses record-kEvelbckig, because (orexam pk)
N LSN 11 TO wrote to PO and 1h LSN 14, T2
wrote o PO even though TO & stilactive .LSN s
16,20,21,25,and 26 also show ths.

£.W ould thave been kgalforT2 to have writen an
End Abortrecord i between LSN 22 and 2372
W hy?
Yes, because allofT2's CLR s have been writen.
Buti this case, T2 would have to be dekted
from the checkpohtrecor thatolbws.

g.Suppose the system faied mmedbatel afferLSN 23, so
thatrecords 24 - 26 were notwriten t the bg.W hat
bg recors woul be writen durhg recovery h order
to finkh the abortofT2?

Sice the system & notdong the optin Zaton to splce out
com pkted undo recomrs, the undo recoxds alo have
o be undone, Badng t the ©low hg:

24 T2 CLR P22 22
25 T2 CLR PO 24
26 T2 CLR POA3 25
27 T2 CLR P22 26
28 T2 End Abort




Now suppose we m odify the exam pk so thatituses an

analyss pass.Each checkpontmecord now hclides a dity
page tabk as Plows:

e M LSN 18,Ditypage tabk = [P0:15,P1:12,P3:17]

e M LSN23,Ditypage bk = P021,P2:22]

.Atthe tin e ofthe second checkpont, whatLSN s coull be on

each page on dik?

The page LSN & the LSN ofthe hstupdate recor pre-
cedng the one ponted o by a dity page tabk entry.S nce
thers’s no entry orP1 and P3, they m ustbe ckan i cache,
whih m eans thexLSN s are those ofthe hstupdate record
to each page before the checkpont,namel 12 and 17 resp.
Entry P0 21 says thatLSN 21 needs to be redone.So on
dxsk,P0 coul have LSN 16, ftwasntflished afterthe st
checkpont, orLSN 21 or25 fiwas flished hter.

G #7en entry P2 22, P2’s LSN on dik coud be 20,22, 0r26.
Notre thattcannotbe 13,because entry P2 22 ensures
thatP2 was flished aflerL.SN 20.

i W hatwoul im ean fthe dity page @bk n
LSN 23 dd nothave an entry orP2?

Em eans thatP2 was flushed to dik afler LSN 22
was wrten and before the checkpohtatLSN
23 was perfom ed.




