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R"i Cgbf '.{T *[fla v-tBi qE {t 33 {qTfrk q(( qEE- TI atE]-fl&T (Tradirionaly vtBt affif,-{{
wene.rq qBerrBr 

'.q< nt$'-fl crl"Flr{{t tr<l:t q-{r w{'lT@t R{ vtBt Erkq-cq{ er$ wsg@ qq utBf

s-rt"ffi(, effiEf< (TTR, scf r<<EFt sqB Rrnlxt qtE, 6"|TIR<, ql{tg;[, iFEFil, ffi, qf{-{ftlfn

qat -q{( sell'cetl'tftTsf (WftrePfnD I

ffi-< wsffi{ Eda-{ qElffir s?-fl {qq q<( qtqtlrfl TrrRr E{l'-qkF dnfffd "tRf\ Rr+<'n
ft{ {n "ttel cqfr{;af$n tffi ilTs {K{tE qlTlfi-{ rr{i ffits qrEt, flfr{ cQmi ei sqi
qt(|-{-aTfr{{ Tliit qR{lII q|rd 1R "tkqr qdfq .{{lF frrflEt "ffu{ oqr frm Tfq.-Tffif,r q{{
fr-r{ dtefr-{ oo qlqfi m]E i- diq Aq"l e "ftbfcil qr ,{T< alalra cruo crfE Rffi fr\LT scf qsqt{
T-{t qTt eFI eT{i R-"ltE m, alstyffre s|BR-q6sT{ 'fr{F 

q6E {Er"i T-fl Ts< qT {t, EtqlVT qT{ vtBt

qs W ,g c<ft {fuc"t?sR qrq cl qkffi< vlEt qdlot?firrd E l'l'TTc{t fr-m .er{ ufi qrffi{
s-at Ts"r qr {tr [<-rl{ qrq ry-{ alftee, ay+ Sstr ffi frfrm, c<bt qt{t{"t "ffieTs ffif66 a1-6q

cotctte q({rF6i <t {t{"t +-c< rt?II, si vfbf zfcqq r-{t q<( si vtFt cqlro ffiT ecll cftt r-<t Tg-< {t
qr sRrqi cqi qbr q-mt fi"t vtBt I

R{ qbfd 01 (qltrD tr ffil <t ?<RB <rrrqc

o volume CqEIE{). R{ qar 6q6 qffi1t sREr <qp lR RTq "tmil.f vfil qdtq sfrEr
qln Eq"r{ q<< q(KfrE 6uEta ,ffu"f I qFr<t qt{EFlsc s-fi "fffi6"K qdl fiffi{ rcnl
e<< Tc{D ffinE rTBl "Ffu <iTqk< qsts <l {RGst ft-q R{ qFf{ qloFr qN[ R.IIE, {t

"lRNlc"Fr 9-{I Petabytes rPBl, Exabytes tEBl, Zetabytes tZB), Yottabytes (YB) (f{q-s

qtl qBf< 
"tRqf+ dfrcfi{ clsk< fR 4trq st "ffuc"Br qqr {g{ qr-o GFFI Xenottabytes

tXBl, Shilentnobytes tSBl, Domegemegrottebytes (DBl <iIRtl o;r(rc qC{l vtBl-{

R.rH-s flt< q{i Mfr unit Prefix E m?tt ffiF {fms

Bytes (8 Bits)
Kilobyte (1000 Bytes)

Megabyte (1 000 000 Bytes)

Gigabyte (1 000 000 000 Bytes)

Terabyte (1 000 000 000 000 Bytes)

Petabyte (1 000 000 000 000 000 Bytes)

., Exabyte (1 000 000 000 000 000 000 Bytes)

Zettabyte (1 000 000 000 000 000 000 000 Bytes)

Yottaby'te (1 000 000 000 000 000 000 000 000 Bytes)

Xenottabyte (1 000 000 000 000 000 000 000 000 000 Bytes)

Shilentnobyte (1 000 000 000 000 000 000 000 000 000 000 Bytes)

Domegemegrottebyte (1 000 000 000 000 000 000 000 000 000 000 000 Bytes)



velocity (6'Ft): cl ttGzs s$' bsR , scf dffio-<{ , Ee[' Ud3T{-d qdattrc, ulRqt e

EikEq"lfr qgEr s-{t qr vltrF velocity {flt qrr R{ vtBt {t{R[qs {frqR <f Effi $ <s
qffcrt qttraqs mffi1f{f qEt qffi.l-qttfiq o-c< qlR<p batch ffi< Affiml {f $ ft-{

ui&T{l R-q R{ qil G't qcq sRfiTMt +rdr csffi'FqlrcRc|l-q Ettr vlEt,e{ErliEq

o-r< slrq-{ RftffiGfr'f{ frco erql

o Variety (Rffit: R"t vtFI rfffi<rr R ErkEqTraf{ aafta qrv qr sf{ TC{l' oqll ffi{
,{<i qBlrd ffi Wvqr +l-<"t stEt Trfi RGE {;r(-;l-{ <T {lml fifr-tloDIli,qr{-ffi,
ffi, qfte, E&rg , ffi, {tt, srr{ vtBt ,xML, JSoN ipltfr {i-c-d-{ qEI FK{i R"i

vtBtl csEI q< {;rcfi v{TIfcE IE qp trr<l

o Veraciry GgreD: dtd rsff{ 'Ict'Forf{ fff-f,sk< fffi qN 'tl(( {t {trr Rml"fr+

ffi tr-r{t qIq'cEI Veracity ql{knTcr R"t qil cqlm dtd vIET"Fqt +-"ET fr?F st frfus
T-r{r

Validgy G<{s-D: R't vtEtr qrrrt R"tq ,tAqf{ utEK UAft&< ft=qx E-cmq +mRl qq{ qEL<

TRT q{({E s qffTqryJst cfffi "Fi 
qstRol fuq q6-r Fffifru{ q-ii trcllsFl "fry ?<{

qFr< I Tq{ti, q<"JQE fr<<r etd utBt ?<lst R{ stEt< qr TN"I'f ?<ftB I

variabilitv tqffircO: vlBBt q1o fixg affiql ${ scffPls q1 ulBt 66 a{a
a|rfu ?<t cfl?Fr< ft'<+ ffiq {FFr<, +sfil ,qTrfi {(<fts qll-qr<t .{E cfirqt {TCr

31qP1-qs't qktlcs atlr< 
I

value 11tD; utET 'tffiq, sG[ asrfil utFt rs-<q,{T-<l3t <r{qlr{{ q-{I ilIl ,9tir{t

q((fts afirs sRws q{r c{lr{t util flcf{ ffcct <K{K fr<<t kmT(cl{ q{rl

f.Rqr,

cFrE'ql5r o<-Cit

{q-ca< q6-r <rcqtr< {qFef T:tr< s{t ql-{ <r{ qlq n-f,r<

fif Frqts ffi.t +<pqwv+<-r<
q-yl s E-w e1.f7 fl<l E-dr{ <f fi:ftct {qtT-st:m-Kl

FIs-1, Etq, {f,rgr afiFrfldT, T1-{ 'tRFlEFIt, <6r <r<qq-+t, ErfrT fiTq"r s T6{t aea{,
qi-<t{ q.T{ Epl"l.fr mrc TA-vCy-Grct <tql-r<l

,ttsrkr Frdcq R't qbrd qqqf{3

qilff {ks {furq Gslr< {ff Ars-{ {Rtctl ,e<< sall s ffi3 u;mfrn w{am{ qbrq sfcs qi {lco

Ceffiw.F q{;r rrrc{< <iT'tf{ qEr ,{i eGffi qrlff slt1 onr{{ ffi aa6qpf urff

ffiTl6drf{ cqfro ffiRE {-+ *6s frq11jat fii {kal a||rgxffi FK-ST q{lrd.l{-ar Dflm(q{ {Tft{ qrR

qBr E;t q-r{I qi"lr{"|;[tE <tT qH, ,gilq1 qs-sf 1fr', +<lr+mror qffi( <lTqt( 1G- ,s<< 'tR(3r"K

Tffif I ,{i Dlkqq"jmK {kclR'tvtET-< EEffi -tfu< I:FK{ qrrn "r<-{q $qffi{ Ntf frWq Frctm.{

'tet T'Fr {r<; trEr6t {rf tre GfrT Uas frW'q <r<qt qc< R'l9r-t oE-E t<ffs R{tq Erqll-{ stsRll



Trf fNm Rp's Es"ttrcr-< qag rfrr krF q(r<f't frFEs +z-<, ?<5rfro obe*61fr< qt<fr1 q<(
Rcrq-EltT qflraqmt frFue= o-GI, dlRT +if-o R[rq <jrqt{ e cl-dcD-{ qEr Rqt< dnl;r s-r< q<<

{c<1{R Rkrrr{ atq+r++ffio B+s orr; {El Tro Rgs Es"rma rl;rD'q<( qffi ftlT q{t fff frs
<ITqI-r e '.xtf fiEF ,q<< RGR cq-q* qt$r'.{<( Sfqr TR{t fi ffi< a6q qfts qfu{.o-cry qBf
?.?-R qr WTI<, e{tffi <r+qf'f{F "|,|"ft"ttFf 

qskr fif tdrm-{ Tfvt f dk-<q srEI q<< U{E csbt
qil{Ifrtrq ammaxvrffi flffir<art qf,ce q5a qeil{ qrr etrE qrcrt"f"lr{tft csBt wkqqrr-rtT
zf(nlsl-{t fr't &tf Ere ,q<( rq' 6sBt atRrtq-{r{ wr E Fpl oi R'j{ "tfuFr &fi iEGfrE'lfrm
RGa-otr< TqlNt <Nr{ GT{ sRil dRffir qlE-{"t, {(<q'"t, claE q<< Etfu qqsrr< 6fi{t,
downtime €{( power failure-€( S"l-{ +q-{ {t?[ furf'fr1 qlT{ ifqoG-o vehicles tRtrqutfrs
nTi<lq1 q< ffiGl R"t vtBt afnv{.f w<nn ilqtml

R5n tcsr f<nU{er RrdE-{lr frc{ R"r qfr* f<fiernm fu{,tc

o Volume (HEIS;I): "fteil-< Frcdzq< reOffirefi, qf{-r "lRqk"tTtf frilR< ffiffi<
Et"l-{ ,{<( ff{cffi w<-< "tffi RTq iftk"r &Fr ?e-R +r<l .{i fr{rq.*r q=rrri q"+x
q<< {<mFrclit qri R't qBr< drlrqrr

o velocity (c{:f): qt ?<FIBE aIfs{|f, ffi{mre <v 6sBt xo-q, AGarqrc-s-{6f q<< <jrqr<
of,Cs ffiT ffi< {&T 61|<ulg rsBt q(SCq-< ma <l<{|_{E s-GiF ffi 6a5q-6sg 6s-6n

p'{ qN 
'|,l-r< ,{<( c{Et Rr<Drt $-r< c< <v csErclb"JF ffi((Tir qrr R"t stEt q1frqpil

o Varieff (RfusD: eilff FrtrR <rTCq structurd data (CTor< -{<< fiElaTF{ csED,

semi-structurd data g1-Aq1s{ra tIdlEH rubp U<< unstructurd data ({fqQ T(E;'lg
cvEl l .qq= RGR ruFk iEm dftil-rfff {srk{ qrF D,ftEe, Rrfis unstructurd data _
< Ee,{ sil'1s <ls-ql

o veracity GfuD' ,eE ?<FIBE cuFr< qfr"uasr< ffi Rr<D-{T Tkctt "|.tsrtf, Frtcrd
lFf t1-e].f {ke <r<qu lc-r{i-{ <afefut{ E"f{ qH be-R6g R f q}f T{e"I.f Vfi-O "ffqq
q;l-cg 

'tlc;tt

qdR ryrtr effi qlrffiTi FrtT w6{ F<r.9 R{ s-rEk @t{ R-r-{ ail .{K Tc{r R't utBt
qitatGtrq qtlrr.lc+< ReF {ptqdy-@ <t:tes

. Data acguisition

. Data pre-processing

. Data curation

. Data usage

sr s Q{ :ffi qsTf{s'E<q c{rc rsFt q(dq ,q<( mcrf, qrs <j<qrsrrft c+l st T{cg 'tlc{ Nrr<
$cqq qc{l rrT {t"t qcqt T{ dfrtrt q{< 

"fdTq ffiLT q("lQs csil cerm qag <FnIR-r fr-+-Rda1.t{
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,{<( Rfu mFI ca5l{.lG Tqut, S|5 q(q,-'fg ffi, Rril{-EliT {F1BR(, D-tfu, cfi'firlg fiTq1
.a<< {Er 1ai {RRB qtt{ s-{t mcs "|.lr<r
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{fr' ?tk-e3 'I(-fi 
qE oqr{ f<"tutEt cfi"|f,m arTl't s-<t (I.F '[r{, TBt TH] <rTCq fr5;s G<att[{'

otR<q+, R-s<"t,q<( &Tls {ns qrn-+e-rli (GqqqD I

. RgR ERattq4t EAs TS-\g-f, qqm <Kqfol;l-f ,{<( rei{fc{rl{ frGU{ afifr(

o atffic q-"t( Tt{qt'l-+f, Av {k-+.a{I, fts 4{ GRs+<{

o frug.1a RCn-{-EIfi sfr(, p|rdq fiTq{, qtffiq T{-"T{, q*k <fTqf"f{t

o ffis qf$ qJE{qTTEg utfu C{tT'lq, 6a1-u 1fotn, {cl6ral ry1r cd'n, Rm{ EIE{

T-fltvpl4 ffiG e<< qtft1nf$ fllg<F:t{, cqlv <tc-qfr<, VAR fiTdt "tftuqq e

<s6tl(<$6t <irqt Egtftl

trtr flF{fq-{ ,{TE filra mb <ra-e" {r RGr ffic't frse q<r $re {rr frFlF (ctF csFI, E-as

fiffi( erTT€I+uB (q,snqlo <Fqlrf,d qHrr; E-s qnd< 6sfi 1aTelft-a igexxt ffiotit);

aN qtfi cs!:f 1qT-Bg 6gil cID ,{<( q@t( <Kqt"m Cgil Gtcs {tf GE;ti{) I q? RE{ 't(-(s-('t

csEI <]T{tr (?rf Bw 1fr ,r<< (u[I'l-ft3sF FRIE FK{E-{I S-{t EGsr TF ffi ftT ffi +-{l

{-f,s3r: dpqcq-{ sq[ ceitffi, qT T{qt ( q<( Frcfcr{ RG-{ defif{m{ TC$. 6sBt eqo-cqK}nn

('tt'tilssl fta-oql

fir Es <]qs wqr ,esE qt$-f <irqtK ({qllr{ R"l gTET( T{e nfrTr{T al4&'rs s afifEs; st qFl

4Effisfel1qffifi cqtc-o dld {G {REffit i-{1tr-{c{t6B qffi celrc dtd'tB iBm<l fWCr {F{
qsE <v b.e,qr frrs{ R-'cftqsr .l<< R5rc-w 'I.tN ff+ fip* s-fis q-{t, i-{Ewc{ldl'qtflffr-{ Fl-T

,e<< dl-o {Ea T{-"H wg"ts aHMn{ I qRfgt {"tT{ am<qrqR--+ furs rort< fi5ls W"ttftre qlqT

ftfrv l<1e q{r< l3o (cfm R{ ttET T{qt'f q{fi{ <tqlr<l

T+'us

tL Big Data +l; fr5fS <Kqf{ qk{ Cloud Computing' Blockchain, Internet of things (IoT)'

Artificial Inreltigence rAI), Machine Learning (MLl igtfr d]G p'tfus q(T@ q(ql q1-"t1=t

Tell <f(qffir{e sqll e mtellrmtat ffi !Ei{fq{ q€T S-+(Dn{ afr''l{ dqv+ omrq €{( IoT

<lg-<lT6fi qai Earqa frffi{ srdRl qqlvt MPO 9e Ftterm Blockchain €K {l$TT 6qsq epil{

dGxtfi-+l

6a.pa qffitl r{Dtftr-r w1;l qr{- ..{ ca{t{ Effi{i {T- c{ GtsREl qlTBr c&r <t"tfdc<n-s s:fus cq{tft

+:ffitl +:ffirfC.m Brain Storming q<< EilC[T EgE q{lt 'g 6{cl|3t Erq-B.l qftqET

Blockchain, Ctoud Computing, IoT ieIfi R{6n q'l[ qlp c{cl1.g € <EE I {s-rq< $fds
u'lu{ olT{t +<Ql
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