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ntboduction

e To getstarted on the Java-C# project, you need
to In plem entatom icity and durability n a
centralized resource m anager (ie.a dat@base).

e The recom m ended approach is shadow Ing.

e This section provides a quick Introduction.

e A more thorough explanation of the overall topic
of database recovery w illbe presented n a
couple of w eeks.

Review ofAtom icity & D urability

e Atom icity -a transaction is all-ornothing

e Durability — the results of a comm itted
transaction w ill survive failures

e Problem
— The only hardw are operation that is atom ic w ith

respect to failure and w hose result is durable is
“w rite one disk block”

— Butthe database doesn’t fiton one disk block !

Shadow Ing n a N utshell

e The database is a tree w hose root is a single disk block

e There are tw o copies of the tree, the m aster and shadow

e The rootpoints to the m aster copy

e Updates are applied to the shadow copy

e To Ingall the updates, ovemw rite the root o itpoints to
the shadow , thereby sw apping the m asterand shadow

— Before w riting the 1oot, none of the transaction’s updates are
partof the disk-resident database

— A fierw riting the root, allof the ttransaction’s updates are part
of the diskresident database

— W hich m eans the transaction is atom ic and duxable

M ore Specifically ...

e The database consists of a setof files

e Each file consists of a page able P and
a setofpages that P ponnts to.

® A masterpage points to each file’s
masterpage table.

e A ssum e transactions nin serially . Te., atmost
one transaction nns atany given tm e.

e A ssum e that foreach page table the transaction
has a private shadow copy In m ain-m em ory'.
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ToW rie aPageP;

¢ Transaction w rites a shadow copy of page P, to
disk ({e.doesnotoverw rite the m aster copy) .

¢ Transaction updates its page table to pointto

the shadow copy of P;
¢ Transaction m arks P,’s entry In the page teble
(o r=m em berw hich pages w ere updated)
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W hat if the System Fails?

e M ain mem ory is lost
e The cunent transaction is effectively aborted
e Butthe database is sdll consistent
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To Comm it (cont/d)

2.Then overw ritre M aserto pointto thenew Pt's.
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Shadow Paging w ith Shared Files

e W hat if tw o transactions update different pages of a fike?
- Ithey share thefrm ain-m em ory shadow copy of the page t&ble,
then comm itting one w illcomm itthe other's updates too'!
e One solution: File-graned Iocking (butpoor concurrency)
e Bettersolution : use a private shadow -copy of each page
@ble, per transaction. To comm itT, do the follow ing
w ithin a criticalsection :
- Foreach file F m odified by T
® geta private copy C of the lastcomm itted value of F’s page
wble
¢ update C ‘s entries forpagesm odified by T
e sore C on disk

- W rite anew m aserecord, w hich sw aps page tebles forthe files
updated by T, thereby installing just T ‘s updates

LWL
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o Treatthe listof available pages like another file

e W hen a transaction allocates a page, update is

M anaging A vaibble D ik Space

Them aster record points to the m aster list

shadow list

W hen a transaction comm its, w rite a shadow
ocopy of the listto disk

Comm itting the transaction sw aps the m aster
listand the shadow
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FmnalR em arks

® A transaction doesn’tneed o w rite shadow pages to disk
until it is ready to comm it

- Savesdisk w rites if a ttansaction w rites a page m ultiple tinesor

if ttaborts
e M an benefirof shadow paging is thatdoesn 't require
much code
- W asused ntheGem stone OO0 DBM S.
e Butitisnotgood forTPC benchm arks
- How m any disk updates pertransaction?
- How to do record kvel locking?
e M ostdatabase products use Iogging.
- Fasterexecution tin e, and m ore finctional, butm uch m ore
in plem entation.
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Y ourProjct

® Y ou need notuse the exactdata stucture
presented here.

e T particular, you don’tnecessarily need a page
abstraction.

e There are design tradeoffs foryou to figure out.
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