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ar recrd in L yelalional detlabase Jrcﬂn‘:e

I Ex:
,1.
|
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SUPPOSE/ we have a almo\& -}ab\& s#uclenjre ml“‘i er.e;_“
fu\luumq othihutes :

1'. ID Name A&p G‘mde,j
]1 e | A
rl)gmmr Relational Calaulus ( DRCB

I)ommn_RE.\annmLﬂaluﬂuG__m_amihﬂ_nnn;Ff_oQ:

dural quey angugge._usec!__ el
‘__I_dgiqlmas;li_fmuaeun__;mﬁﬁf e_cmﬂﬂ:mns_nn_u:&ﬂl&

| -'l'he deMﬂ:-%MI%MMCH&M&

e ——
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_Mere_are the Sq1 basics:

I) SELECT shadement ¢ Used 4o reheive. data from a

" delabse -

| gyntax: sk celect colt, cot2,. .- from dablenames

Q) WHERE  clause: Used to m}et data hased on spem\qc condidiog

sunhx SELECT ool cola, - - - From dable. A HERE mncli%m

6)‘. INSERT NTo Slakement : Used 1o insert new records into a

f | datahase table -

Sgnb:x INSERT_INTO fablecoll, CoR,...) VAIUES ( Valued, valuex - - -);

‘P' UPDATE _ Slatement: Hsec\ 1o mocMu e_xislrmq 1ecar£l_|n_o~,slghbg&_

1 table.

sqnhx UPDATEtdble SET colt =Yaluel , colR = Volues . - - WHERE

| Cﬂﬂcll'l'_lﬁh

5) DEIETE FRoM e\q{cmmi_Usv.&_ﬁs\gle}umj:hE‘_mnduEmmL
 database table..

I sqn’mx DELETE FRoM table WHERE condifion’,
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:: sg  ORDER BY clause. : Used do <ort 4h
L j 008 O more.__columns - Bl .
,;L%Di‘*ﬁ?--SﬂECL_coH*mlgr- . FRor +able. ORDER BY coll — -
~ | [AsclDesc], columna[Asclpesc] .- - 5 C
me: e
/—W_@W&quusa;mad_{gmgm%mmﬂlmﬁgj .
| ip one_or mare. columns
H-___r]isgnlraw SELECT  columnt ,aq Han | Eolsnmnll Fom
E%a\m‘l&_mm& GRoUP_BY__columnl ;
s fr
— i —




SR S Ll—ﬂoﬂm.hmﬂﬁn ; R |

]

_.--—-'-____

' fl__}_ Ftlﬂcl l'cmci‘ dalhg_ncj pncleg oA |

ii Funchondl dependencies are a ¥unddmen)m\_mn£. i
_in dalabase. ci&s.mn and nomalizakion- They deline dhe rekﬂn

————

I nnﬂhms beluseon nbukes (columns) in 3 reltiian th

—

| A—T’Unrhanaj deomdehul re‘.masenjrs a e or mns"vam-{- ihcﬂ'_

| siaks that e val O.IJ one._alvibule ledjupiu determine

’-Hm value crk one._another adhribule -

Fuvlclrmnd\ C\emnc\pnm A —B

‘l

| Here A is Ae\trmmun-l' and B s defermined -

IExde\es ck Binakisnah o :-eno's’%

| *)sjruc!enl— D > Name

delesmines the nam&«lli The shdent -

: um’aue_\u
| sy

Q} sludent 1D > Aae.

i-}\w_ﬁ

Sludphl— D, Gra.e‘e_ -7- Address

lnmacl—l Qb ax S "&JEH‘)

D nn& (Grade Untauﬂ\u delermines the address dk dhe
| shudent- ’ U

’f

——

i S

‘1} Shudent_ID > Class
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i q 2 firsh. second L Third Normal PBLM(AMFANE:SHF) _

—

JJT Ffe‘r Namnq\ mef_)

F’rm'm@‘—&mﬁlﬂﬂ,&_‘ﬁﬁ#m&mmﬂ level ¢
j jnj_ashﬂyajﬂF q_relajnohn
LﬂH.E _j-hﬂﬁg(’_mg_%ﬂm ulremen b Ee
Fac tbuteC col. ﬁmlm mic
mn)_mihgﬂ visible_and cannot

| values meaninc
| be -hn ey broken cown .

+ The values in_each afhibule must be o} he same oanﬂéq;ze
|+ Fach athibule muet have a umque. name. —

- The_order ok Juples (fows) in ek sj_grm%mnf_m_q_mhlmn_
NP ensures Jha} 1 a rela,Jnm IS %ee Hom repmhnu :Clrrouijcr

and mulbivalued athibudes, Ieadlﬁ b ke Orclamze

eﬂ.mpn’(: Jada shudye -

"Semnc{ Nosmal fom (2NF) :
Spcnnc! Nn‘rmcd #ovm(QNF) bm‘cls nn‘th fECItllt?.anIILS

n\( INF_and ishedies the cuncep)r crL pashal AEPEhJ’enues
A Yolabian is in NF J- it mecld e }iul\ommq R

I+ b is aly in NE-
L« |t doss n have any basti ’ i
L all non- k(-"q athibutes s clep N %M&Fam

ken

| To qch-.@re 4NF YmL nepc\ o 14@@ sails el
_and seprafe._fhem into_ mull F&_@Q‘gﬂﬁﬁm%
I Dnmqml keq and velated oftibudes . This sk

|

{l Plimtm};__t&:luncldn%_gnd_lmrmw_&m’ltﬁn%__

'u
|
il
Il
el
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'- Third Nowma) Form (3NE) E'K\Lcncls Ye concept 6
'QNF uno‘ Qdc{rgsseq %onaujﬂw A re\ahon s in 3NF IE (t
| | meeds the #nllntumq conditrong! R

5 o It is a\‘reqdu in 2NF-
IT It does Ak haye ang transitive. dpp@ncJemlEs mu

| ‘Hmlr Do _hon Dﬁmﬂ__}’_l:{ keu q”n]::u}u dei?edcls on ancrih{-’r on-

ke,'d albibube .
To ae[*neve 3NF, ‘v'nu neec| to remove. transitive. cjeoenglﬁuii

bﬂ byeaking the relcxjrmn inta_mulliple emaller rplu}mm
phﬁuunu :H‘mjx em::h nnn—'l-(eﬂ qlrl‘flkudr_ c!epend@ cﬂlu 6N
E\l:mmaru key and_not on ncm keu aHﬂbule

ﬂ*w»;

4% Bg\fCe_cochJ Normal Form(BCI\lF)

i mere codd Normal Form( BCNF) is an reladion ar
exkension aL ZNF and oddresses silualians where a relakion
| may_have, mu\hb'le, Q:mcl dﬁl-c l«eus. A N‘Jcﬂ-lon is 1n BCNF

]!1'-\#: meejrs Jth -?O\lbualna mndnhon

H- ks qirmg‘_uj in %NF
« Foy every ron- - oial - Euntliona! cl&bencenw fx-ﬂ’) here

| X1a Q Superked (a mndiocdt sl Subseﬁ- X: In
qmplpr fexr mc\'}\ non-ke (1‘{‘1'T||3[L']1‘ IS Hlu #umom][cu]\

clpne.ndem- an Jth me"w Kel .

~J

I:I BCNF e]lmlrmlts qmmahes cuuspcl |:35 overlapping mno‘molt;
ikpum and_ensures that all denenderiies dpt) af\r\eejrlu
!Tﬁqu_rc Jo_the primary key (s
'i [ A TR %
e Botee —coddNormal_Foum.




:____.__ Jiﬂ_mli )qu uecjﬂ]-;]ke_\;enclehmes GHO‘ Toualn Noam( Foam "IH
--.__A:Lm._-_-._ Fourh NormalForm (4NE) addresses multivadued
| devendenges , which occar when an adhibuke clerendas on muih{
Jncl ndent SEB crt values - A 1e|dHon i6 in 4NF’ |¥— it mee.\[s }
........... fouﬂmlj cond!ljona A e NN

H is_akeady i BONE TR, b, T
L does ho hamgn aon*ﬁlvnaj_mu}thluehcl der dendes
AN ]B_Qthev&_ﬂbiF_, ToLneeJ;kasti_{he_LeLahon Mo mujhrlez

smaller lﬁ.\ﬁ &Lmlﬁuﬁ_om_rmmﬂ }% Ap eliminade.

mu\thh.xﬁ_dermndenﬂf.s_
EEth Nosmal Form (BNE) , also known as Eﬂl—:C

R

kedl butes - A l_elﬁmns_t&_tﬂm

5] \ rL L meeis the Jlro\lumina requirements

) is alreddy in ANF-
It does nat have ang _neh- hivial _oin aependencies -

I
I'To achive. 5NE. ~ai need fo decompase. $he requlmn__mjto_

| mﬁif\@,_mdmmrmﬂ"_ﬁémﬂnﬁﬂ?_a_emEt oin
| d dencd - This el—cb ensuras 'lhcrl- Hle rel an s J-

- b edindant _infdamalion and maintaing data_cons ISJ:CEL(%‘.

INF2NE3NE, BCNE,ﬂNut\A_E_NE_QM%Eﬂmﬁ_}Tm_ -
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b Quea;ﬂ 0F+Tmizq-lion dnc\ Execuifon

i
i

21 Quey me'x;inr]lund [\amfna :

I
| uery processing is the. process o mkr danc
| Lnuuhng d% ﬁaf[‘e. u&h‘i& au'nmn E’ﬁ\ bﬂ USers ay c[: rhcﬁnonu
. The process involves seveiul st
1 Query Porsing - The. firsh ¢ 10cassin rsing ,
u.shmue.S the DBE}MS examines Jﬁé quer s Pa&niaxﬂio erCmﬁ
it follows the rules and | qrammer g uerg lan _c]uu_i
(6‘3 SQ1): The uery s -then {rqn\s{%rmeﬂ in Qrse.
. or an_intean re[neaenlahun thed the. pEMS ccf unc]e.rS'LunJ

-z Semqnhc MJ&S!S ‘The. DBMS ewForms eemunjno ana _Lpls 1o
i; ensure. fhat the query TEF:.IG to valid database. ob
- ottribudes . It checks the query's com bl ﬂ with #n& cimlubas?,

scham and resolves any amb 3‘*‘“

5 Quﬁg.ﬁphm.lm\:l_n_ Once +he. is cﬂ&QA_ and ol 1s|c.{t4
I e DBMs 5enerc:dm mulhf ross&be, exe on. rhm;&)t the

i qUE'{H = = B S

| +‘1 _@g_egg.hecuhun Abtex ey 3 ’nmmjnon the DBMS selecls
| the most e%bvdenjt exeustion \j -lhe
f,Tﬁe data is " rehvieved Froa&&s&cr and re}uan %-}k&k
“ SN

e et e ot 8 e .

| ! b {_Qqeﬂ_gﬁ_'[ﬂ_m [g bmﬂ!é m“._:—__,_
5! QL&H G{Jhmim}ton s a t.\'LLt‘.lfll oare.ctl. 9\7

e st o i i



1 Cos} que_cl OPJﬂn’Jm- . The DRMS eshmales Pne mcl> G_b

| execudno ' ent aduesd Pldns based o 0 O als
number 2 Ao accassbs CPY_Usage...and memany_ reduirene
. lhe ORIz nen Selec e plan ik 1IN UL X ST

é:cﬁt::; cost

Q Jain A\qurl%mm;e_qgohmgoﬂiﬁn_@_nﬂﬂﬁ

__loop join _hash jain .Merge mm\ epends an +he sw.e‘_ab_%i
—_.__'}Qb Involved in l“n'u L._ll he optimixeY «eledts
. e, most  apprapxiate. {oin ! alaorithm 16 minimize. PIo &s_Lﬂq
5'-hme- -

5 Index Seleckion : The DBMs uses indexes 4o gpend Ispe_zc:\g
' data retrieval . The aphimizex decides which e dexesds e
! 1100.&::\ an_1he cme?:u s ?1\‘;&11;10 conditions ard the. se\e:Jruvt

”I Nhkﬁ'aﬂlxec Yiews: Mq)mrl'ql]ixe;l Views are preconnecked
|: Quezy esultc gtored as (nbgafml fables -
I

“ 53 Pnciem;rg and_hashing _for_performance. lmprovernent
! ID{JFXIIIEIJ :

eae . | lndexas_are c!dl'u (shc:\ﬂlag +hat allow the. DBMS

aas iy locate muws quickly lhased on_4he yalues in one ox mor

— | coumns. TEg_uJacL as mmk!ss 4o the. achial dula ,ehabli

-%o‘r qlueme_s mmlvmq those calumns-




Lis Yo tind O'L_STE;L yow based o

Or—
\&{.__‘3.’:?"'_______%_" Ny
i\qsh  Hashing is a_technique. hat veris o vale e 6
&3 ﬁlaehm‘x ade , which {s_used fo_locate. data c u\.cH'

hm s useful fox P_clual ity - bas

ed gueries where th
n_juuc}ue,itg_zah&___ _

| 54 Eﬁewjrion E‘Loms oncl 0351L Es-!rl'ma%'on*

| Eﬁewjrlun p\cmea hemasaml the slrcp-‘nu BRP DTQLESS’

| rﬁ- how the  DBMS will’ re,lmeve, qncl process dblato @LECLLJ@ (-

|
|

anc -Hne DRMS opHmizey

solecke dhe plan with the. lo est
1 ashimaled cost- Al

| ol elimalion (nvalvas esjrtma}dnq +the resaurces (such M

memoay and disk Uc] needed 4o e)cemlrc cach &\—UP inthe. oxe-

cuchnn_p_Lnn The ophmmer uses +hese cost a_q-'l-!mnlps o

__compare, d;t\:e:ren-\— olans qhd choase. the mast ek’\uuen{r one

Bu ee]ec-mq e oo’nmcd execuhion Piqn -ﬂle DB

."l i @
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556-& AC_ﬁ*FlD.F_&LjdﬁS_D Iﬁﬁu ons: -

S ACID is an acronym %M}_GEDCLS_'EH,AMLC%}% i

e nnsxm ‘ ensure.
,___;qu}_d I

]nkqnh Fach transachion in o cla{-abq&: mqn_cgﬁmeﬂLjﬁlim

; i A . w a d
®  Aromicity:  AIC [ ehsuies that o HansdcHon Teated A4S

I - L L .
~Q sipgle  Un ® DO TNAr 1S exXewltea nMPlETEid G (IE_

L at dil -1+ apy po oy e 1| = dansacnon Td € CITITE
|
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.. Deore. tne ® acHonD STarirg
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.!! I\, B . oONGglsTad)Cy NSUTH ideymle, TansacH ol Dalla
e ddtdabdse. Trom ohe. valig A1t 10 anaex \valid Stage.
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‘i]mlahnr lan]a%nh ehawles -andr the. changes made bu one,

"hﬂnsn Hon  Are isn'ma]-u:‘ from -H)E. ohanaés_Jmade Eﬁ”wr
'!'ransmrH'nne~ Fach Jﬂ'anﬂaohoh exem—g lnclEfJenCIgn‘HtL.)

I
"'Dumbllﬁl Duralmh ehsyres ‘H’)ﬂ"’ ‘H’IE', chanqas made. by a

! mmmuﬁd ‘lenaqrmn qie nermanenJr anaﬁ‘ustmvw& SU&#CM
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6‘ 2 Schec}u}es an eealcdlmbuq __

5 _1 _'lﬂ U-'lthJ') 'hqr:-schnons qcr_'_e_s_‘s__g._-ld_m ﬁ o|q-\-q A Sc

o qurion_ - Hansackions n ssme. sexial (on

o Ashehle is o chmnslaaiaal pelf o Jrrqnsqchona
Ekec.u]rf.d in_a_datdbase. sgshm IE represents the se .jei'ﬂfef-- -
ule. ks

conmclered aezr\al\x.qbe 1 JMuhmg_ﬁ Lg_ulerrj'_"]'.o ‘Hﬂ&ﬂe
eg offer the dthes @rcl@

Semalmbihg_enmes_{hiihg_iqlgbggeﬁt

Cpiex L _H;Iemamﬁ_ﬁm}mﬁﬁn}_qnd_vqlwhmm& ns

| exeale concurrently . A sexialixoble, sthedule. D?revpnf'i coﬂﬂ

|cl—s and_ensuses :FHaJr the. final slate -::nt the délabase is

|  the same _as f'r' the Yransactions had laetan oxeruded in a

| ehnd . non-averlapsing sediehee
=]

68 GnantenayConkrol Techniques
f

|

G}ncunprg control Techniques are used I mandqe.

-Hn? concurrent execution o?— mullible. Hransactions to breve_nt

(“GI'IH"ICJI:S D‘sl‘lc! mqm-\-qln (chJrC\ mﬂS'l-.‘la"\'CnUl Sameé. eamméh

cnnmnpncal mrﬂ'ro\ -{e:hmdluea ind

i

':’:]gg];!na lock - based Concurrencd contrel involves using lacks

[e:q yeod lodss and weite. lud?sj to contrel aecess Jco\clloj-u

l\,,_.-l

ems. A Hansackion must acauize. the apmnpriate. data lodks |

!

I b@.#uw madmd ox Mn&l{-iﬁlld.@jim_b}ﬁ_ﬁﬂﬁnlﬁ_

eaﬂ%hdﬂ e baioeh -l-rang-]
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- H,i_JI}T_A___LOCk_ﬁSECl —[ﬁneﬁ'\ﬂﬂ’%F Ezflia;\_
-‘_I_A,_ PTD ,__c;_ol e

' ~Shared lock — Basic TmesqurHF 074@1&

I L Exclysive. lock ~ shict TmP&l—amﬂ_QLdefm%«

:i _Thoma's ]/\hrﬂ'{’_ gUlEL,

I 64 .T)Pctc”ockﬁ cch Theix preventions - _—._,
e o

Tn datdhase . o deadlock is an unwanted
| | srudbion Blnheh e o more. liansackons are waitin =
de-EmLL‘_ﬁ'agﬁn_nh& ancthey 4o give up locks - Deadlatk_
s said Jo be. ane al the mosk Peaxéd complicetions
_in DRMS 0c it teinas the whole syshemin halt
'. Transacton T Transacton T2
Thold \ / T holf:l
_1: o !
i / \Y eu
| gqut’ﬁf

 [Shdet RE

| |
i fl . Conce}ﬂ— crllg deadlock
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Ahen o databtse. fa suck in o deadlock, i is alwatls
betler 4o avoid he deadlock tather Hhan fESJIQHHHC} 1) S
aberting the ddiabase - Deadlock avoidance. method 15
suitable ‘-rotr smaller database whereas deadlock Fﬂf‘-‘f‘ -

ention method 1s suitable j‘o? longer datahase:
One method G'F avoiding deadlock 13 using.—
Fia’cah’m cnna?aMJ- cﬂfc-,]n the above _gfvan.e&amﬂt@;
#ﬂn&&ch'on that acees ssjrudenhand Grades should
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1 waits fmr Grade. —
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idiests deletes) and dhe old new values o} Ldlocled
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| Buckup and reshare nmr_ec!urm are cixculay kmr
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4Lt ScacHon lnaq The e Hhe
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| Failyre ——— System  ————> « Jw  malfunchion

| Crash ¢ bug in the sjw

| ¢ disk head crash

¢ disk unxeachahil; !
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