
DatabaseTransactionManagement:-

Atransactionisasetoflogicallyrelatedoperations.Forexample,youaretransferringmoney

from yourbankaccounttoyourfriend’saccount,thesetofoperationswouldbelikethis:

SimpleTransactionExample

1.Readyouraccountbalance

2.Deducttheamountfrom yourbalance

3.Writetheremainingbalancetoyouraccount

4.Readyourfriend’saccountbalance

5.Addtheamounttohisaccountbalance

6.Writethenewupdatedbalancetohisaccount

Thiswholesetofoperationscanbecalledatransaction.AlthoughIhaveshownyouread,write

andupdateoperationsintheaboveexamplebutthetransactioncanhaveoperationslikeread,

write,insert,update,delete.

InDBMS,wewritetheabove6stepstransactionlikethis:

LetssayyouraccountisAandyourfriend’saccountisB,youaretransferring10000from AtoB,

thestepsofthetransactionare:

1.R(A);

2.A=A-10000;

3.W(A);

4.R(B);

5.B=B+10000;

6.W(B);

IntheabovetransactionRreferstotheReadoperationandW referstothewriteoperation.

Transactionfailureinbetweentheoperations

Nowthatweunderstandwhatistransaction,weshouldunderstandwhataretheproblems

associatedwithit.

Themainproblem thatcanhappenduringatransactionisthatthetransactioncanfailbefore

finishingthealltheoperationsintheset.Thiscanhappenduetopowerfailure,system crash



etc.Thisisaseriousproblem thatcanleavedatabaseinaninconsistentstate.Assumethat

transactionfailafterthirdoperation(seetheexampleabove)thentheamountwouldbe

deductedfrom youraccountbutyourfriendwillnotreceiveit.

Tosolvethisproblem,wehavethefollowingtwooperations

Commit:Ifalltheoperationsinatransactionarecompletedsuccessfullythencommitthose

changestothedatabasepermanently.

Rollback:Ifanyoftheoperationfailsthenrollbackallthechangesdonebypreviousoperations.

Eventhoughtheseoperationscanhelpusavoidingseveralissuesthatmayariseduring

transactionbuttheyarenotsufficientwhentwotransactionsarerunningconcurrently.To

handlethoseproblemsweneedtounderstanddatabaseACIDproperties.

ADatabaseTransactionisalogicalunitofprocessinginaDBMSwhichentailsoneormore

databaseaccessoperation.Inanutshell,databasetransactionsrepresentreal-worldeventsof

anyenterprise.

Alltypesofdatabaseaccessoperationwhichareheldbetweenthebeginningandend

transactionstatementsareconsideredasasinglelogicaltransactioninDBMS.Duringthe

transactionthedatabaseisinconsistent.Onlyoncethedatabaseiscommittedthestateis

changedfrom oneconsistentstatetoanother.

Atransactionisaprogram unitwhoseexecutionmayormaynotchangethecontentsofa

database.

ThetransactionconceptinDBMSisexecutedasasingleunit.

Ifthedatabaseoperationsdonotupdatethedatabasebutonlyretrievedata,thistypeof

transactioniscalledaread-onlytransaction.

Asuccessfultransactioncanchangethedatabasefrom oneCONSISTENTSTATEtoanother

DBMStransactionsmustbeatomic,consistent,isolatedanddurable

Ifthedatabasewereinaninconsistentstatebeforeatransaction,itwouldremaininthe

inconsistentstateafterthetransaction.

WhydoyouneedconcurrencyinTransactions?

Adatabaseisasharedresourceaccessed.Itisusedbymanyusersandprocessesconcurrently.

Forexample,thebankingsystem,railway,andairreservationssystems,stockmarket

monitoring,supermarketinventory,andcheckouts,etc.

I.Notmanagingconcurrentaccessmaycreateissueslike:



II.Hardwarefailureandsystem crashes

III.Concurrentexecutionofthesametransaction,deadlock,orslowperformance

IV.StatesofTransactions

ThevariousstatesofatransactionconceptinDBMSarelistedbelow:

StateTransactiontypes:-

I.ActiveState:-Atransactionentersintoanactivestatewhentheexecutionprocessbegins.

Duringthisstatereadorwriteoperationscanbeperformed.

II.PartiallyCommitted:-Atransactiongoesintothepartiallycommittedstateaftertheendofa

transaction.

III.CommittedState:-Whenthetransactioniscommittedtostate,ithasalreadycompletedits

executionsuccessfully.Moreover,allofitschangesarerecordedtothedatabasepermanently.

IV.FailedState:-Atransactionconsidersfailedwhenanyoneofthechecksfailsorifthe

transactionisabortedwhileitisintheactivestate.

V.TerminatedState:-Stateoftransactionreachesterminatedstatewhencertaintransactions

whichareleavingthesystem can'tberestarted.

Onceatransactionstatesexecution,itbecomesactive.ItcanissueREADorWRITEoperation.

OncetheREADandWRITEoperationscomplete,thetransactionsbecomespartiallycommitted

state.

Next,somerecoveryprotocolsneedtoensurethatasystem failurewillnotresultinaninability

torecordchangesinthetransactionpermanently.Ifthischeckisasuccess,thetransaction

commitsandentersintothecommittedstate.

Ifthecheckisafail,thetransactiongoestotheFailedstate.

Ifthetransactionisabortedwhileit'sintheactivestate,itgoestothefailedstate.The

transactionshouldberolledbacktoundotheeffectofitswriteoperationsonthedatabase.

Theterminatedstatereferstothetransactionleavingthesystem.

WhatareACIDProperties?

ACIDPropertiesareusedformaintainingtheintegrityofdatabaseduringtransaction

processing.ACIDinDBMSstandsforAtomicity,Consistency,Isolation,andDurability.



Atomicity:Atransactionisasingleunitofoperation.Youeitherexecuteitentirelyordonot

executeitatall.Therecannotbepartialexecution.

Consistency:Oncethetransactionisexecuted,itshouldmovefrom oneconsistentstateto

another.

Isolation:Transactionshouldbeexecutedinisolationfrom othertransactions(noLocks).

Duringconcurrenttransactionexecution,intermediatetransactionresultsfrom simultaneously

executedtransactionsshouldnotbemadeavailabletoeachother.(Level0,1,2,3)

Durability:·Aftersuccessfulcompletionofatransaction,thechangesinthedatabaseshould

persist.Eveninthecaseofsystem failures.

ACIDPropertyinDBMSwithexample:

BelowisanexampleofACIDpropertyinDBMS:

Transaction1:BeginX=X+50,Y=Y-50END

Transaction2:BeginX=1.1*X,Y=1.1*YEND

Transaction1istransferring$50from accountXtoaccountY.

Transaction2iscreditingeachaccountwitha10%interestpayment.

Ifbothtransactionsaresubmittedtogether,thereisnoguaranteethattheTransaction1will

executebeforeTransaction2orviceversa.Irrespectiveoftheorder,theresultmustbeasifthe

transactionstakeplaceseriallyoneaftertheother.

TypesofTransactions

1.BasedonApplicationareas

I.Non-distributedvs.distributed

II.Compensatingtransactions

III.TransactionsTiming

IV.On-linevs.batch

2.BasedonActions

I.Two-step

II.Restricted

III.Actionmodel



3.BasedonStructure

I.Flatorsimpletransactions:Itconsistsofasequenceofprimitiveoperationsexecuted

betweenabeginandendoperations.

II.Nestedtransactions:Atransactionthatcontainsothertransactions.

III.Workflow

WhatisaSchedule?

AScheduleisaprocesscreatingasinglegroupofthemultipleparalleltransactionsand

executingthem onebyone.Itshouldpreservetheorderinwhichtheinstructionsappearineach

transaction.Iftwotransactionsareexecutedatthesametime,theresultofonetransaction

mayaffecttheoutputofother.

Example

InitialProductQuantityis10

Transaction1:UpdateProductQuantityto50

Transaction2:ReadProductQuantity

IfTransaction2isexecutedbeforeTransaction1,outdatedinformationabouttheproduct

quantitywillberead.Hence,schedulesarerequired.

Parallelexecutioninadatabaseisinevitable.But,Parallelexecutionispermittedwhenthereis

anequivalencerelationamongstthesimultaneouslyexecutingtransactions.Thisequivalenceis

of3Types.

RESULTEQUIVALENCE:

Iftwoschedulesdisplaythesameresultafterexecution,itiscalledresultequivalentschedule.

Theymayofferthesameresultforsomevalueanddifferentresultsforanothersetofvalues.

Forexample,onetransactionupdatestheproductquantity,whileotherupdatescustomer

details.

ViewEquivalence

ViewEquivalenceoccurswhenthetransactioninboththescheduleperformsasimilaraction.

Example,onetransactioninsertsproductdetailsintheproducttable,whileanothertransaction

insertsproductdetailsinthearchivetable.Thetransactionisthesame,butthetablesare

different.

CONFLICTEquivalence

Inthiscase,twotransactionsupdate/viewthesamesetofdata.Thereisaconflictamongst



transactionastheorderofexecutionwillaffecttheoutput.

WhatisSerializability?

Serializabilityistheprocessofsearchforaconcurrentschedulewhooutputisequaltoaserial

schedulewheretransactionaeexecuteoneaftertheother.Dependingonthetypeofschedules,

therearetwotypesofserializability:

I.Conflict

II.View


