Database management

AT - I SEAEAS dhad g [Aded & Bl & fAv §

=g f8cied & Tl A 9T dh & @Y T Topic &l
37T HhI&AT BT

New added topics according to new syllabus (for sem 2 Msc )

Unit 4

Transaction Processing

Transaction, operations & HHg &IdT & Sl féh el Teh lifotehel 3TIRMT T
RE treat T &1

ISR F fAA-51d §H 379 dop 37h3e F U [Aeraa & a1 9% 3epEe &
4F STAT A g

ACID Properties:-Transaction @ IR properties gdl g o9 &7 ACID
Properties gd &l

1:-A-Atomicity
2:-C-Consistency
3:-I-Isolation
4:-D-Durability
1:-Atomicity:-SId Transaction Teh & T H El'\Usr g STa1 § a9 transaction
atomic 8IT &1
2:-Consistency:-Sidl transaction 8IclT § dl SCIIH Ush state d @Y & H
consistence gIdT &l
3:-Isolation:-JI« ar IT 38H 31V transaction Tah TTA execute gid & ar
Teh transaction X transaction &l JHI{dd S8l ST gl
4:-Durability:-5T&f Ueh transaction I &g & complete & ST § o S
gRade &l & dg permanently @¥ed & WT|d gl

3719 transaction durable =T @TfgU|
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Types of Transaction:-
Transaction &I YR & 8Id &:-

1:-Implicit Transaction
2:-Explicit Transaction

1:-Implicit Transaction:- Implicit Transaction #, SQL 38 Solel Teh AT

transaction @l YE A adr § 99 daHTeT Transaction committed AT rollback

gicm &1
Implicit transaction &I on AT off #el & foIT 3T TCHC ST INT A g:-
[SET IMPLICIT_TRANSACTIONS ON/OFF ]

YAk transaction @l end &3l & Tl COMMIT TRANSACTION T
ROLLBACK TRANSACTION ¥eeHeE ol AT foham STar g

2:-Explicit Transaction:-Te explicit transaction # Glal starting 2T ending
transaction &I ¥TISC ¥ H define AT JATAT Bl

Explicit transaction T Y& Tl & frT BEGIN TRANSACTION T FIT I
g OYUT transaction 1 &HFTellc el & ol COMMIT TRANSACTION T
ROLLBACK TRANSACTION &T 91T & gl

“Implicit TUT Explicit # main difference Ig & & Implicit transaction
HieTATES gidr § T Explicit transaction IR f8WISs giar §1”

Locking technique

lock based protocol in dbms

S0 U & Ylcihid H, Pis Y old-d dd deh 3T Hf Ug a7 for@ 18T
Hehell § SIF oo foh 9 38 W U 3uFeFd lock TIe w61 el gl lock &
YhR & BT &
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o Shared lock:

S read only lock & ¥ & I ST JATAT &1 T shared lock #H, 3T
3TSCH Shadl transaction GART YGT ST HehdT &

SH transaction & s share ThaT ST TehdT & FIifeh o8 transaction lock
gIar g, dF Ig ST SeH W 3T I UST gl F ohdT o

o Exclusive lock:

Exclusive lock &, 3T 3T8¢H Gl &I UaT off ohdl g 3R TTYT & olelcel
caRT for@r (write) ST Hehell gl

I8 lock exclusive &, 31X 39 lock &, multiple transactions Teh &1 T &l
3T &I modify sTel I g

There are four types of lock protocols

available:

1. simplistic lock protocol
g olel-col P THT 3T Al lock F FT TEIH T ddaT g1 simplistic

lock-3TeTRa Wetehial Y SedceT & delete AT insert AT IUSC T T Ugol
ST W lock ITed kT AT HFATT Gd &1 TE elelged Pl R FRA & §Ig ST
3SeH HI unlock FI

2. Pre-claiming lock protocol
« Pre-claiming lock protocol 3sT {8l eT a&3l A Felldey el &

T oleTet 1 FHediehed HIAT & Toled W 3o¢ lock I 3TaRTehc gralr
gl

o Oeiee o forsures i YIIATT A F Ugel, Tg 34 TN data items
gl lock & foIT DBMS &1 31qX0e &l B

. e T locks feT 1T §, AT TG WSHhlel Sefeed T Y& Hlal h
AT AT §1 ST eI &1 Sam & aF g Fell locks & Refst
T &l
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. Ife Y locks wereT Aar [T S1a &, O I§ WickldT olsiea &l
rollback = T HFATT T § 3R dd TH AR AT § S doh
f& @l locks weTeT =18 fhT ST gl

Lock is attained Lock is released

s 2

T Begin TEnd Time

3. Two phase locking (2PL)
« Two phase locking protocol dsicel & faAsaTGsT TROT &l il AT H

faanfaa &ar gl

o Tl AT H, ST ofed-SA I fASUIeT & gIem g, ad 38 39 lock H
AR ool gl 8, foraehr 38 smaegshar g B

o QA AT H, oleAcsT T locks @l UTC AT &1 SiF 8 olelgel 39el
TgeT lock release AT § oY TROT &l Y& fhaT 7T &

o Y TOT H, dAceT frdY AT lock T AT AGT T ThaT &1 IE had
IR T lock T release AT Bl

Lock is atta{/ \;kis released

T Begin T End Time

There are two phases of 2PL:
Glowing phase: growing phase H, elsi¢e ¢dRT data item 9T Uk o127 lock

gred AT ST ohdT &, dfehed IS 3 release sT&r fohaT ST HehdT Bl

Suyash computer education Page 4



Database management

Shrinking phase : shrinking phase #, eleddel GaRT W 1T H’?GI@ lock T
release fopaT ST ThaT §, ifehd FIS AT lock 1A AT fohar ST Tehar B
AR feU T 3ereoT A, A lock conversion Fr AT § @ AT TRoT @

HohdT &

1. Growing phase & lock (S(a) & X(a)) & upgrading T H@ﬂﬁ gl
2. Shrinking phase # (X (a) ¥ S (a)) lock &1 downgrade giT ATgu|

ELATIL -
T1 12

0 LOCK-S(A)

1 LOCK-5(A)
2 | LOCK-X(B)

g1 = =

a4 | UNLOCK(A)

5 LOCK-X(C)
6 | UNLOCK(B)

7 UNLOCK(A)
8 UNLOCK(C)

ffoaf@a alis & 9ar gorar § & 2-PL & A1 & unlocking 3R locking

FH I B

Transaction T1:

« Growing phase: TI0T 1-3
o Shrinking phase: TI0T 5-7

e Lock point: 3 9T
Transaction T2:

« Growing phase: TIUT 2-6
o Shrinking phase: TIUT 8-9

e Lock point: 6 9T
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4. Strict Two-phase locking (Strict-2PL) in hindi

Strict -2PL ST 9golT TOT 2PL & AT gl Igel TXoT &, g locks T
9Tcd T & d1G, dd-¢d ATAT &7 ¥ fasurfed gar gl

2PL 3iIX strict 2PL & oI UhHATT A Ig ¢ [ Strict-2PL 3TN el
& &I T Lock release sTgl &dT gl

AYUT oleleel et & Tl strict -2PL Scll&Tl dr &, 3 T Ig T
T H AT locks release ST Bl

Strict -2PL 9Telepiel # lock release &T shrinking phase &l &1

Lock is attained / \ Release at commit

Al e

T Begin T End Time

sHH cascading abort @8l § ot@T foh 2PL & gl

Time based ordering Protocol

Timestamp

Timestamp ordering protocol &T 39T 3dch TBHATCFT & YR T
Aol & foIw fadm SITdr 81 Sed-Sol &l A oled-gef TAHATOT &
ascending order & 37elldl 3R & =&l g

Wl dlef-Sef Sl GTATHRT 3HTEh g, SHTIT Ig Ygol forsaried gier &l
olelced & eBHATCHT &l fUIRT e & fow, I8 Wil system time
AT logical counter T 3TN FHIT gl

Lock based protocol &T 39T AU TAT U Selced & ST TREAX
foRIe S & & 31TST FT manage =T & ToT fhar Srar g1 ofehe
def-gol &1 €1 timestamp based protocols FH T Y& T &d &
AT od § T af ofelced T1 3R T2 8| AT AfSv & ofstdst T1a 007
IR @A # vaewr frar § 3R ofslde T2 009 IR faEeH # gaer
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forar g1 T1 1 3= wrafAsar g safav Ig gge fasarfed giar g
Fifr I8 R{red & ggo o fovar aram gl
« Timestamp ordering protocol T&h 3eT 94X 37fdd ‘read’ 3R ‘write’

3T & Timestamp @I T ST I@AT £
Basic timestamp ordering protocol work as follows:

1. 99 Y FIS oddAcaT Ti (Read) X IRT T §, aF =1 afa $r s
Cor gl

afe W_TS (X)> TS (Ti) @ TR 3R ] a1 Ir gl

afeg W_TS (X) <= TS (Ti) aF 3R fasarfea grar &1

gl 3¢T HSCH & timestamp 39se fhU I g

9 & IS JAST Ti write(X) 3TRAT IR aar § ar = afa &
S Y

afe TS (Ti) <R_TS (X) § dF TR IEdHR X f&dr S gl
afe TS (Ti) <W_TS (X) aF TR FI 3FAPR HT a1 Srar g 3R T
I rollback forar STaT & 3T 3TN fAsaifea & Srar &1
Where,

A

TS(TI) dd-¢T Ti & TBHEEFT FT &2lTdT gl
R_TS (X) 3eT-378¢H X & read timestamp @& G2ATdT &1
W_TS (X) 3CI-3T8¢H X & write timestamp T &2iTdT gl

Advantages and Disadvantages of

Timestamp Ordering protocol in hindi:
« TO protocol ShHSEET (serializability) AR ST &:

Transaction ] (Transaction
with smaller TS J » Withlarger TS

Image: Precedence Graph for TS ordering
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« TsHWetial deadlock & Freedom giAfRad ¥ g, Sreer I g F
P Y Ad-¢oT FelT off SAIR AT HLAT Bl

« oifehe schedule, recover A8 & ThdT § 3R cascade-free T Tl &F
Fehl &l

Validation Technique

alidation based protocol @' Optimistic Concurrency Control Technique &

FEd §. 39 UICIdldl &l JART DBMS (Sedd Haotde f8Ted) #H transactions
H concurrency @I avoid #el & folw foham Srar g

S8 optimistic Hgd & FAiTh STH agd & & interference 8IdT § 3TTAIT
transactions @I execute I THT ST check FIeT dT HIS TTLTHAT T

gl

H ddeileh H, transaction HI execute HLal & GRIA P15 checking =T8T T
ST B

validation based protocol el phase aTelT Weldlel &. 3UTd 34H transaction
el phases # execute gIdT g.

1. Read phase
2. Validation Phase
3. Write Phase

1:- Read phase:- 3T %ol #, transaction T &l read dUT execute THAT JTT §.
sqer 9a19T fafdieaT data items &7 values ®T read =T dAT 3¢ temporary
local variables & T&X &a & foIT fham AT &.

Ig dIEdldeh database # dgarrd fhd f9AT temporary variables H T#T write
3T & perform &Y DT g.

2:- validation phase:-
39 %ol H, temporary variable value &I arEdfde data & AT validate foRar

ST §. validate I§ check Xt & forw fopar Sirar & T &gl temporary
variable 3¢ _serializability &I violate dl =18l &Y @ &.
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3:- Write Phase:-
Ife transaction T validation afelse g ST &, df 3T §IG temporary

values &I database # write THIT JATAT § 37=TAT transaction argd roll back &r
ST &,

gl Ycdeh phase & 37cl9T-37¢T timestamps 81 &.

Start(Ti): I& 3 time &1 contain fFT TEAT & ST Ti 3T execution HI Y&
T §.

Validation (T)): I8 3d time &I contain fha IgdT § I Ti 9% read phase
I T T AT & 3R validation T Y& T &.

Finish(Ti): & 39 time &I contain Thd I§aT & S1d Ti 38 write phase &l
T T AT &

validation based protocol sgel 39T § 3R IS conflicts gl &1 JHTTAT
E|§Fr SH % ar qg concurrency@f 3R ad degree 9alel &{dl %’ oar
sAfoIT gIdT & Fifh Serializability order Uger & IeTRA 8T 8iar § 39
validation phase & TRa fhar ST .

37d: Ig UF transaction & contain fFd I@aT & TS roll back gleT &1
HFHTGAT g & & BT .

Recovery concept in dbms

Log Based Recovery in DBMS in Hindi

« Log, records #T T sequence &l Jcddh olel-cof &I Log F& stable
storage H IW@T SIAT § difeh AfE IS TAWeldr gidr &, ar 39 d&l &
qerdied faRam S weh|

. IfE 3T@T W FS operation fraT ST &, A 3T log & o foram
ST |

o oAfFeT log T FIET Tl I UTHAT T STEH H IATdS olel-&ol
AN 8l & Ugd fohar S @ifgv
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AT od & & T T & A A modify T & T T od-¢oT gl 39
elol-gol & folv Aefaf@d log ford a1w gl
o S e Ix fhar ST §, or I8 ‘start’ Iogﬁl’@?ﬂ gl
1. <Tn, start>
e S§ oled-¢sT e HI ‘Noida’ & ‘Bangalore’ d& modify aXdT &, al ®Ige
H T 3R log for@r Srar gl

1. <Tn, City, 'Noida’, ‘Bangalore’ >
o 99 old-¢el AT & ST &, dl T§ oled-cel o 37d &I indicate A &
foT T 3R log for@dr g1

1. <Tn, Commit>

3CIed F modify Tt & faIw ar el §:
1. Deferred database modification:
o eI FAYT dheiled dd @Il § SId olel-gol scred l modify sTar
HLAT § oI deh b Ig§ commit T &
. 39 3 &, |87 log §ATT STd § 3R stable storage # HIEIT fhU
ST 8, AR -8 & Y& Bl T STEH @l ST fohar ST g
2. Immediate database modification:
o dcohlel HeMU dehelleh dd @Il & i Sy Wt dd g Sid olel-
ot 3refr oft wiohr gram &1
. 3H Theilsh H, ST & &Y operation & ld & modify far ST
&1 I§ U actual database modification T 3TTHTOT Il gl

Recovery using log records
Sie T8ECH crash g ST g, df TOECH 97 &1 Tg Il o9l & folT &l &
& lT A old-¢aT & undone T FI TAWWhdT g IR T T I
T 3MaRIehdT &

1. gfe o & Repig <Ti, start> 31 <Ti, commit> AT <Ti, commit > &, ar

eT-SoT Ti sl T & el T HTaeTehdT §

gfg T & Repls <T n, start> 81T g, fehed Reple <t >, commit > AT <Ti,
abort> TgT &, dl od-¢aT Ti & undone & HT T gl
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Database Security

STy G el 3N ST & Tl ggef3il 3R Teehl X FI&T AT ofle] L &
Ig off enfAe &

o 3T H 3¢T TWILT

o 3TEH AN

o 3TEH YIYT YUl (DBMS)
o 31 STEH Tehtrall TTaTeT

ST T AR W SeEF YRMMEeh AR AT 3T Faar & 9haR arT
faanfora, srifead 3R seRiE & s g

STy FR&T 1 fARAvor 3R FRifead FA & F& dlwl 7 AA &

o FAGH 3R HAEHIA Tl 3R ST yeereT AT &l AN e Heleiehel
g™ 3R 3TAT A eI Her

o W3/ deTd qqEI0T 3R STEH & &THAT T8I0 Yg AT et & faT
fr a8 TAaRa AaRoT Aar (DDoS) & §Hel AT U/ AR &

qHEHAEIEd o &

o STEH T 3N A 3R urlaE 3MuErst & S3rT 3uaor i sifaw
&

o THEY o AT AT AT FARAT & fAw Alsper qorelr v FHAET HE R
376 HH Fel & [T U AT / ANl I IRATNT AT 3R AR Ll
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Access control Database security

scrad fAEeH & UFad dalel T AYfd N HT AT Il Seed & Ml
fIANRAFR vt aet 3R sgoret & v AR §1 v RAANRSR 3uARERar &
$O STE 3lsole Talld IT THAE Fal AT F& [afIse Sivawd suD@Nemsit @
Tl T AT < &1 FAANRHR 37 Fraf & v Maeas Hrat i 9ed Fa
& T 39NNl & Gr Sra g1

gerey [Affied R & 3R AIAUT el T &

o TaerefieT 3fHIH AIFUT (Discretionary Access Control) (DAC)
o 3ifaard 1A AIF0T ( Mandatory Access Control )(FeR)
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