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Unit * II
In{ormeel Seal.ch: ge1lerflte atd test- hest ilrst searurir, greeriy senreh. At' s*arch. ffielnor} boLrnd*:rj her"rrislic

seirch, heLrris{i1r lunctir:n. A i) * s*;*rr:lr, local searc}l algorithms ilnd il1:timiziilion problems, aclversarial

scarch mcllicds 1gantc ilL**r"y), *ttlinc s*arctrl aigi"rt'itlm:s'

Wlrat is an irir*llig*ut agent'7'l^ypes *f ag*nt. r.vhat is co{rslrail}t satistaction pr*blcttr (CSP}. {lSP as searr:h

problem. kical sear*l: fol C$P, lbnTluiat'ing;rral:Ietn structilre.

1quorvl,*rlge arttr llcascni;:g: knr.rr.vl*i.lge i'*pr*sLrntaticn, }itrr:uinerlg*-based age:lts. lhtr W*rr}:us warld.

1c.gic, propr,isitilli:ll lggic, preilie*l,* logic, unilieation anll tiiting: in F*l-, represe*lingknowlectge Lrsiug

1slgs. s;rrnanlic ile{rvorkg" fii:lne s.\'slLrlY}s, i:ttet^ertcc, t1"pes rl} rcascttiitg'

Unit - {{I
{;neert{iilr Km*lvledge ;rmc} F{easolrimg: unc*rtaitt-v and lnethod*q, }}al"esiien plo}:abilitl'' and belie{'

neiuiork, prol--abilisiic reast-'rning, pl*babilistic ri:ns*nirig or,*r i.ilrLe, ftrrlvard at:il backlvarel reascni*g,

pelcepti*n, rnal<ing sirnpl* decisious" n-rakilig cornplex clecisir:tts, rttl:*r tecltniclues i:: uncefiaint,v ancl

reasoning prccess"

plannirig pr*blcri, sinrplc pl*rrring ;rger:l, piannir:g liltg*agts, hlceks lv*rlei. goal stiiok plan;riiig. kle*rs-

enils ar"rall''sis. planni*g fis a stale-spilee seal'rh.

Learning; rvl-rnt is hrlacftir:* l*alnilrg? ],*arning par"ii.rligtrs. lenr*iltg cotlci:pls, i::*thods altd rnodeis.

staristirr;l [*sming jrerhod$. Artit]cial Neura! ]"letu,or.ks-biisecl !*ilrn!ng" Srtpport vector maChiues,

rei nfr-rrcetnet:1 lealning.

Lircit - iV

llxpelrt Systercs: Alchitectsle 6l e,r.pe* systt:ffi, ccnlliJence i'ar:fols" *xislittS; expert s)'$teffis" knor'vledge

acquisition. shell ancl cxplauations, sel{'-explaining s-vstent. rule-baseri expefi S}stems. fbfilard ancl

backlvard chaining. fl'am*-basecl expflt s,vsterns. *ncerteintl' manag*lnellt i* expe* s)'stelns" expe$ systeul

*neJ IISS" pros :tnd cons <lf*xperl s)'slerns- cnse study'

pa*tern {tecognitiga: fut;rci:ine p*rc*pti*n ard patterrt reeognitio*, teatLrre extractiotl. classification, ob.iect

recsgllit;*n, spc*eh rccogniliclr" T:a1tem rninirrg. {,larte Pl*villg: inrpartai:1 tioltcepls ol'game theorl'', ga*i*

1:la.vl1g and knolvlellge stptctut'*, gilffe as se*rch problem. alplrir-b*ta prLtni*g, game theor,v problerns,

rob*tics.

Concepls anci tr:rlrinoi*gy r:i'ANN. leecl-ftlrlvrrd NN, t'eeri-i:$ck uetlr'*rl";s, pallijrt1 ass0ci;llive netr'r'ot'ks,

CLrmpetitive 1**r1ing. Irgz5, sets. {ur-z,v inf'el'ellce pr"ocess. neut'o*{'rtzz,v sJ-stems, ralge olAl applicalions'
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Te-\t IB*ok : P*rag K Lll lia.nii, Priiclti J oshi " 
Art i fi cial klelli gcncc: G ui lding lntel I i g**t S3islenrs-FI:{}

Pvt. 1, l};:1hi

M.Sc. C*mputer S$ence I,{ {Iyttt ersifp
Head

ol Computer Science

learning

$u,
*F

o{

llmit * I
1m{rort**tiorr t* Ar{i3ici*l {nfel}isieriec: Ir'rtt'qrilu*tior':, Ai L:cfuiiques. prch!*ln; solving rvitl'r Al. Al *lodq-ls,

data acquis'itiott and lenrnittg asper"'ts in A1.

problem Solving: ppn:lern-solvit-{ process, i'*rmulating pt'*blem, pr*blem types anci eltaracterislics,

problenr al:a!3,'sis ancl r'*plesrr--ntatiofi, proh!etn space iind senrc!':. t*3'' probleltts" t'cal-rvorlci prohletns,

problem reducli on rt*llioels.

[.jnifbr.rreri Sear.ch: gener'*l seal'ch alg*ritltm, r"rnifi'x:neri se:rrch m*th*ds - BF S, Lt*if"i:rm cost seuclt. I)FS,

ilEfi" lS" b'i-clirectianal sci:rch. c*t::parison r:f'tl'r* unifhrmed ter:ltniclttes.

Malul,'u br ragar-5000Q1'"



Wiitu eSb*from nc*demic ye*r 2{)24'2$25

ftef'ere*q:es:
l. Nils i l,lilssr:n, Arti{lcial lntclligt-xtc*: A Nerv S-vnthesis

2. Kevin Kniglrt. [ieine I{ir:}:. 13 Nair-Artiticial lnt*}ligence

i. stualt u.*ssell. Fctcr Norvig, Artiiiu.iirl trntellige*c*: A fuicdern Appraireh

4. Eugene Cl:antiak, I}'ew hrlcllern:r:tt. lntt'ittiuction tcl ;\rriflcial Int*lligence

5. Vitrocl llhilnclra !iS, Annrrel llafeen{lra;t S. Artiiicinl hltelligcnc*;itrr} htfi:cltine Lear*il:g

ffilharr*t*rte*ar,

M.Sc. Computer Scier*# F al*mw v es {l tttv ersitY

Cr



,y/itk elJb{tfrom oudemfu ye*r 2024-2025

Pa6:er*tri: C*mrpiEer Sesign (CS 3{}2Tl)
'T h*l:t a'y : & u*Z:,..2 

a* u'z I W *,,":2; {n'*qT|Zr;z 4

UI}i{-* x

Entnoiltlcti*xe: l.ameuage process*r's, ph*srs of a compiler. a mr:del {or a compiler lront enil. Syntax
dirscted translation. parsing, a translat*r f'crr sinr;:ie ex;rressit:ns, Lexicel Anal.t'sis: rolc of lexical
analyzer, inpr.rt buIf*ri*g, speciticaiir::: c:f"t*i<*:rs, l.*x Iexi*al a:':zil3,'x*r Efn*r*[.x', data struciures in
c*mpilation.
'l'op-ilorvn Parsing: i*trorlu*ticn, {lontext fl"ec grarn*:ars, i,r,riti*g ;t E;r'ammar. lecursiv*-clescetrt.
parsing- Lt,(l) grarnr.n*rs, prcdictivc parsing" prc-f,r*c*ssing r1*ps requiri:d fi:n"pr"edictive parsing.

I;nit - EH

llot{o:*-ilgl Pars**g: shil't recluee parsing. Sl,i{ p*l'sit.rg. CLI{ p*l'sillg and i,,4[,{t p*rsinx. error
rcco.y"{:ry l'r p*rsing, hfiflriling ambig*Oils grainffiflr. parser" geilerator 

- YA{"C.
Se:nattic:\nalysis; s1,'trrax-<iirect*d clrril::itions, *r,aluatior-: crri,*r for S[ll-)'s, application *l liffi'l'"

Unit - Etr{

C*d* (Je*let"**ir;l:: s).'nlax tr"ee s. threr:*aclclr*ss cocle . t,vpe s nllii declaratious, translation r:f
expressions. t-vpe cl:e*l*ing. Runlirxe Et,lvitr,:limrnt: stLlri:s.e orga*iz*tir:u. slack atrloeati*n of si:aoe.
heap lnanagelt:*nt, st{}rag* al}oca[i*r: i*r arr*y,'s, $tflings i:*d rec,orr{s, i*troductiern tc} galbagi:
collecticn ancl tlace bgsed cr:ll*ctitn.

U*it - IV
Clot{e #enclr*{fiom: lssues in t}t* d*sign ol*r:rle gf,nerati}I'. tttrgdl iangu*ge. acicJress*s in the target
coiie, blcrcks iincl floi,r"graphs. t>pti*si'r-aLitstt r:t'[:]rclis. peephr:le *prtimi;rati*n, rr:gislerall*cation and
assignnrenl"

Cnele #grtintiz*ti*sl: principal $oLrrc*s o1'r:ptin:ieatian. data ll*rv anal_ysis, constant prop*gation.
parlial reclunclancv *lil:iination, lc*ps in ll**, graphs.

f'ext $$**k: A. V. Aho. &'tror:ica S. [.arx, itavi Sethi. .1. D. tJllmar"r. ilompilers i]rir':ciples" 'l'cchxiclLl*s"

&'l'o*ls, (2ei

Reileyences

l.llick $rr-ure, lienr,r' [.. f]al. Clali*l '{'. I:{. Jacobs, hzlodern {-larnpiler Dcsigri

2.Kenneth C. l,ouden. Ciompilor Cla*structir:rn {}rinciples ancl Pr**:tice
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4.Andrerv N. Appi:i, \,[od*rn {.lornpih:r trmp}ee:rentatiolr in {]
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{"Jmif - E

Overview *f Nefwr:rk $ecurit.v: {Jcrnput*r Securiq,,' {Ionrr"pts. th* OSI S*cLrrir3,' Archit*ctur*,
SecilritS,' Attaelts. SecLrrity Sen,ices, S*eurity \.'l*chitnisn:s, a h,1*de1 ftr'lilet*,ortrt Seeuril,v.
Cl*ssir:*l F,ncryptio* 'X'echl:iqucs: S5,ntrnetrie Cipher h,loriel, SLrhstit;-:tjgl 'l'echniques. 'i'ragspo_<iti6n

1'cclin i q ues, R.otor h4 r:chi lt*s, Slegancgrapl:1...

Ill**Iu Cig:h*rs *nt[ t]t* }}a{a fl*cr3''pti<ln Stmmcl:rrt}: Ti'aclitiorrnl lilock Cip?rcr-IJlructure, th* l}ir1ir
[,;lcrr,r.,piioir Starr<iai^cl 1l]LrS]" A l]liS l:i.rar.r:plc, Strcngth of DIrS.
lllotk CIpker $perati**: lkiLtbl* DLS" Triple IIES. Electrrmir, C*ri* Ilook. Cipher Block Ch;riniug
klctle, Ciplrcr Feedhack h4*it*, ()u1pur Feedhar:k h4*d*, {lor-u.:tsr h,l*dc.

[J*it - EI

Aslvsmcetl En*t".v6:{iorn $itan:dt}r{t (AEfi}: '}'h* Oligir:s AES" AES Stru*ur*" AE$ 'l'ransftNrnation

Irrt*ctitlts" AliS Id*3, ilxpatsion,5n,4ilS lixarnplr AIiS lrnplegiellarign.
Pseuelorumdr;saa H{rt}tfoer Ciexerm{i** ar:c} Fi{rearu CipErers: iif inr:iples of Psenriolanri*rr }'Jumber

Stream Cii:hers, I{ f,-lzl.

Pultlic-Key Cr.-v6:tograp$:v *xar{ ltFiA: Fri*eiplrs of Px}:lic-Key C:ypr*s},stems. rhe RSA Algorithn:.
Ke,v l\"f*rlng*tn*x1t *tnd fl)is€riB:*$!on: S3,'mrnetlic l(ey.'{}istrihuriorr l,isir,g Symnretric ilncryption allrl
As-vuimetric Incrypti*n, I]istritrution i:f PLrhlic Ke3,'s, .X.509 Crrrriiir:ates, Diftie-Helhuan Key Exchange.

Unit - [[X
Crvpf*iil";tpEai* S{*s}t Ftar}a:tions: Applicatir:ns oi Cr'y,pt*gri:p}:ic Hash Furrcricx:s. Ti.v* Simple Hasi:
F*nctions. Secure i-lash Algorithm {Sh,tAi & h,tD5,4lg*rirhrl.
Message Aff{h8s}titt}ti*m C*dcs: h{*rsate Air{h*::ticaliolr lt*qLrir*lner:ts. h4essage Ar-rrhenli*aticrr
Futtcti*ns. [Lec1Liir*::tents ftrr fulcssagi: Aulh*rrtication C*cl*s, Secun"ity af tui:\{]s, lvl;\Cs Easecl on lias}r
I'unctions: HMAC" futACs Based rrr: tslor-:k Ciphers: L)AA ar:d Ch,{AC.
Digit;rl Sigm*t*r*s: Digital Sienatmres. 1'{}$'l'l]igitai Si*natur*s Aig*r.it]:m.

E"Jmi{ - IY
'I'rut*sport-$-*1,*! Secur"i{y: \\ie [r SecLrrity,'Consid*ra1ians. SecLrr* S*r:kets La3,'er {SIiL;"'l'ransport Layer
Secrrity (T[,Si, E ITTPS, $cu:lu'l Shcll iSSl.{).
Electr*niE &{*ii See nrity: Prett,r, Grr:rl l}riviiry, Sih;JIli,I[.
lP Securitv: II) Securily ()velvi*1r," lP Seculitv Ali:hitertule. Encaiisulatir:g Seculity l,ay,,k:arl.

Combining Securit3., :\ssriciafi*ns, .luternet li*3,' Exchange.
Enfru$*r"o, VErtc* amd Si;'*rwmlls: fn[r"uclcr"s, ln{rusior }}etr;ction. ilasslvi:lrt L'laragement. Virus
ar:d R.elateij Thr**ts, Countel:uei:sures, i::irrlvall D*sigr Fl'imcipies, T,vpes *f Firervriljs.

Ter{ $*c.}tri: !\iilliam Staili*gs" Cr1,'pi<;grapl'ry' :ind Netivork SecLlrit_v - 
Frinciplers an<i i}racti*e {{re)

[te{ereurces:

i". Zhe::iir Cao. Nerv {lilections of'l\4ocler.n Cl_v;:r*graph,v

2. I)* Lrglas l{.. Sti nson" Cryptog:"aph3," I'he*ry,' arld tr}racti ces

3. 'i'ilur Sr ller'T is. Simi::": .li:hnson. Cry,'ptcgraphy," li:l' I)*velap*l's
4. Josei:h h4igg* Ki'2.2.lt, A Cuide to Cr:t::putel'l{etrvr,rrir Seeurily
5. A. h'ienezes, P. Yan Or:rscho{. S. Vilnslon*,Ilandho*ir af Applied {-'r3.ptogr'*pln

6. i{enk C.A" van Tilb*rg, Sushil Ja.jodia, Eneycl*;:aedia of Cry,'ptugr*ph3,'fiBd Security
7. Keith fuI. l\,{srtin, [ivcry,'da5,' l:unclanr ental Pri nci pl es ar:d .4 ppl icati ons
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'{kz*tzry-: & Z!26}ur',url "'fu z:*t't"- {-lr*ti,lu: &

[i*it- i
Intr*dr:*tiom to Crygrt*graph-v *nd Crypto e*rrom*ies: Ii*unctrations rrt'Crl"ptcgt'aph-V and

security: Ciphel's anrl secret messiigfs. sec*rit;" attacks a*d s*Nices" h'lathematical tools l{}r

cryptograph,v: sut:s{ilution teclmielues, mcdLrii:r arithn"l*tir:, Lruc,lid's a}g*ritlrttr. f:nite lielels"

pril,"-n,i*iut arirhnretic. l-)esign tlriiciples ci'13l*ck ciph*rs: 'l'l.r*t-rry of'lllock {liph*r Design'

F*isteI cipher netrvork structlrre. DES ancl Triple DES. rnoctss *f *pt:ratic)fi {ECB, CBC' Oi;B'

CIFB), strergth of t)trS.

Unir- II
tril*ck rhain i\chiev*s: []ecentrali;ration - {-kntlalieati*ns. I-}*cetltralization- l}istribulerl

c**sensus, L'*r:sensus lvith * *ur. irt*:tit5.,'usirtg a block ehaill, lnecl:tives anci prool't'li-r'vi}d<'

Simpir [,ocal Storag*. [-{*t anri {-'*lcl Stcirage, Splitting an4 Siraring Ke-l''s, $nline Wallets and

Flxchzrr-rges. L'a,1.'merlt Servi**s, '['rat:sacii** Fe*s' []Lttretlc.r" ]ixchanga h,'larkets'

Unit- l[{
I,,lerhanics of Bif*oim: Ilitcr:it': transactinils, Bitct'iin Scripts. ,4pplicatiol-:s t;* Hitcoin scr:ipts,

tlitcoili blocks, 'tr'he lSit- coin nclwr:rh. {,irnitations and impr*vetnents"

Ilit*oin l1{iming: l'he t*sk of }3ire*in mi*ers,ll'lining I-larrtvare, Ilnergy c*tlsumption a:rd ccolog-v.

&4ining p+ois. \zlini*g !*centives etlii strat*gir:s"

Bitcoirl and Aitotl,vrnit},: Anc,n},.nrity, ltllr,v to De-anon,vrrliz* }}itc*it,r. h4ixing. l,}ecentralizecl h4ixinE,

Zerri coin anc! Zelo cash'

tr-nit- lV
Co*.lmuetiS, $)c!itg*s, ;rxretr l{cgz*$*ti*n: Clcnsettsus !t: lSitcoir-r. i}itcoin Core Si)liware.

Siaket.r*tr<ier"s: Wl-rri sin Ci:*rrge. {t*i:ts ot-Si{ctin. (i*vemments hl*tic* ern Bitcoin' Antilvloney

l,*urd*r"ing R*gulation, ir.*iv York's 1{it l'icc*se Proposal'

Bitcoin as a Platfbrm: [Ji{ccin as an Ag:pel:d o*ly1-og, F3itcclinrias srnarl Propcrt,v, $eeure

h,lultipart;- Lofteries in Bitcr-rir:. LXitcoi* as Fublic' Rsnc]omness. Source- Preriiction, lviarkets"

and lteal \\iol"l<i l)a[a Fe*ris"

'flext il**k:
l. Nara5,,an*1), A.,.Llonneau. J., Fetrtett.8.. Miller'. A., anel Goldteeler. S' (2016)' Bitcoin and

cr,vptg *rrr*rr"" t*chnologies: a eo*lprehensiv* introduction. Frineetcr: l'Ireiv*rsit3" Flress"

2. tVilt;arn S|allinps, {Jr;.,pir:graph;-- ancl Nctrvork ;$ecurity, []e;ersofl 2{}*'1'

ELeferences:

l.;\ntonopoulos" A. M. (ztll4). h{astering Bitcoin: unlar:lii*S rligital cryplocurrenoies' GReill;v-

h'Iedia" inc.

2. Fr;ln*r.1, P. (201,1). lirTc.lerstanding Bitcoin: L'r";"ptograplt3" en51!**ering and economics' John

\& ile,v anri Soits.

BB/r{ffin
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Id,,Sc. towpale r Sde*ce
Deoartment ol Cornnuter Science
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Feper - I& {Ci &ig Bata Analytic* (CS 3S3T(C})

1"1t**r " : 4 31ctr. ^' \\' **1, t)*',*,,3k'{.u: &

Unit * [

Ovrr-liew af &ig 1ln{a: trVhnt is Big Duia? fvolulir:n *f {3ig l}ata.51ruclur:ing Big l}ata, Elemsnls o{'Eig

Data. tsig tlara Ar:al3,tics. l-.xplcLilgt]re Lise *i'Big l]ata in *ttsittess C*r"rtext: {"-jse *f Big t}afe in Sr:cial

loletu,cirking, Use tl{'tsig l}atg in Preve nting FraLu.}u1ent Arlivi.ties, Lis* of 3ig ll*ta ir: }etecting Fr;rudulent

:\ctivities in Itrsurance 5icct0r. tise of Ilig 1)ata'iir itetail lnclListt'1,.

ln{ro6nci*g'I'*:c}rrrog6gi*s ftrr {*:anq{lin6 E}ig i}ata: L}istribul*d and Parallel C*mputing f*r tsig Data.

ln*.ocluciug I.Irdci,rp. Ljndelstnndirrg [{arlonp [;,cos;.'s1ein: tlacloop {1r*s}r$1i:111" }'tDFS. h'lap Redttcc.

I-lado*p 1'Al{.N, LIl}as*. F{ive. Pig and Pig Lat'in. Scpiop. Zookeep*r. F lrtn're. O*zi*.

Unit -lt

tJnelerst*nrli*g i1.{ap}teduec Fxna[*r*eraf;rls ra*d Ei{}ase: '{'lre \'taplt*dttc* i]:ram,::'v.'*rk, 'l.ech::iques tt:

Opti:1ize h,lapltectL:ce Jobs. llole o1' H$ase in Big 1)at:r }lri:r;essirrg" Erploling Xtrre Big I)*14 Stach.

V i rlualizati on and 13 i g I latru V i rtual i zati on r\ pproacl.:i:s.

Storing llata in tr)atahas*s antl llata Wareh*nscs: l{l}l}h4s antl t}ig l}ata. l{on-llclatir:*al Datahas*,

llregrating l3ig l)ara rvitlr 'llilditiona! Llata Wal*hr'rus*s" Ilig Ilata Anal3'-sis ancl Oata War*ltouse.

Changing Lleploy*rer:: X,16itls ir: Big Date [ra"

Irr*eesslng !'q:uy $iltx wit?e &tap Eted{rre: l}er,e}*N:ing Sirnple h'tap }t*duce rlpplicaliorr, Points tt>

Clonsider r.vhiie Designing h,iap Reil*ce.

Custr.rmiziag tp:p fr.*dtc* Ex*eu{i*n: C,,ir.rlr*11ing h,{ap R.ettruce }kecutian r,i,ith InpLrt F*rtnat, Reading

llata lvith Custorn R.er:r:r"cl lleacler. Organizilg Outpul llata r,vitl: *utput F'orurats. CLtstofirizing llata rvirh

Recurcl Wrirrr. Oplimizing N4i:p lti:rir:ce Lxeurulion lvith Ccmbiner. impler:rerlting a fulair Reiluce Program

fbr Sorting l'cxt llata.

E"Jnit-XI I

Llnderst*nsiin* Ifu:t!*a;X; YAI}N Archi{*starq}: Intruriuctir:xr YAI{I{, Ailv*ntages of 1'AId}i" YAR}i

Arcltitect*r*, Wct'kirtg ol' Yi\RN"

l{xptori*g t.{ive: lntr*clucing llir,*, Gctling Started rryitl: }live, }live $erv'ices. Dala'l'1'p*s in l{ive.

BLrilt-tn Fur:cticns in Hive. Fiive IIDL. $ata h'lanipulaticr: in l{ii.'e. Daur Retrieval Qrrelirs, ["]sing

JLITNS in Ilive.

Arralvuiclg *::{ir rvitnr Pig: lrrtr*tluci*g l}ig, Running Pig, {i*tting Stalt*d rvirh Pig l,atin, \\iorking rvitlt

Operitorsln llig. Worhing rvi'tl: [i'Llnetior:s i* n]ig, ilebugging I]ig, F.rror ]I*nciling i;r l]ig'

Uni{- f,V

LIsing $ozie: lntr*dLrc'ing Orzie. h:stalling anil Ciurtiguring ilozie, IJnri*rstancling the Oozie Worktlovr'.

Sinrple Applicatir:n.

I\oSQt llatil Ma*irgrmenrf : {ertrocluctirin to NoSQL, 'f;,pes cf Ni:StJL I}atii h4od*}s, Sch*ma-Less

Databrses, Maleriirlize{ Vielvs. DistlibLrted \{od*ls, $harcling. l4tp Recluee I}*rtitiQni*g anr"l

Cclnrbi tr ing. C om pasi tte h,i aplteduct CitlcLr !atitlrs.

lJ*rlerst;lurilu6 AllaXrvties *nti {}ig f}:-a{a: Llornparing llepo*ittg ancl Anai.vsis, T3"pes of'r\ilalrr''tics,

Developilg an .Agal.vtic T,-:ii]1. Ani:11,tical Apprr-laches aniJ Touls llr;hlal1'ee l-)alii: Anal1'ti+al Appr<laehes"

t{istory ot"Ana}3,iicill'[-og]s, lntroilucing Arrai,viical Tonls. Conrparing Vari*r.rs Analytical Trrois.

Text *}gok: D'l' Hr-litorial !icn,i*es. []ig l]ata -"- Ulack Botik idr''ran-rtcch)

I{el"*ren*es

l. Itadlra S, h't. Vijayalakshl"lri, tlig []atl Ai:al5'tir:s

2. Arshcleep 13 ar:ri Vi.!a;- \4. Ilig llatirscienc*& A:rall"tics-A llands-{}n i\p1;roaclt'

3. I]rank tlhlharst. Big llata ---- C*nce!-1;s" Drll'ers" 'l'ee lrniqLi*s

llttl*xawruM.Sc. tonrpwter Scitxce

BS&ffiS CF

Department ol CornPuter SciencsP-ii i:l
:t i.

i', t-'1': t j,: -::i*f rlr.$ ity
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{&irh e$'e*t.f\rttzt ut:*dewfu yew 3$34-2$25

{}apen - IV {A}:hintur*l !-amguager Pr*cessirag (c$ 384T{rt})

'{22*qsr'3: }a tritz4rLxz"i:il ""k,;?:?/o {|";xt"ZLtu: 4

l-luit- E

[,nr:guage Proeessitig *md Py{h*lr: Courputing u,i{h i.ixiguage: Texts and Words. A Cl0ser ],oak a1

I,,ythgr.:: 
;i'exts 

as Lists 6f'W*rr.1s. Ccmputing uiitir Lilnguetrie: Simple Statistics. Back to P,t"th*n:

fufaking lleclsierns anit'l'aking tli:rrtrol, Automati* hlatural l,angLlilge tjniterstanding Accessing
'i'ext -orplra anL{ l,exical Resources: Accessing 'i'ext C*rpora" C*nditional lireqrtenc.v

D i stributi{rns" I -cxical {{esou t'c*s' Worii}i *t.

Llrit- trl
Fr*cessingl ftnw,'?*:xt: Accessing Text {r'orn the \lreb and fiorn Disk. Strings: Text Prceessittg

attl.ie Lowest Level, Text Processing r,vitl, Unir,ode, Eegxtr*r Expressiot}s i*r'f)etecting trliord

Patter"ns. llse I'ut ,4;:plicatierns r:f'Ikgular F,xpressir:t-ts, i\ctrmaliz.ittg'l't,xt, [degular Hxpressions

f'or Toltenizing Texr, Segm*ntaticn, Fr,rt'tnatting: Froln Lists t* lltriugs.

L'nt*gorizirag a*<l'ff'*ggi*g 1Y*r*is: lJsing a'l'agg*r,"i'agger! C*rpora, Il4apping Words t*
lrroperlies l-lsing n).v-thort llictirinari*s" Autcmatic 't'agging. l'l-{-irat'ir 'f i:ggil-rg, 'l'ranstrbt:xati*n-

flaseri'l'agging, How fi-t lletet'*lit-re th* il*teg*r3'' tl a \Vord.

I"lni0- I1l
!-earximg tei C!*ssit"y- '!'ext: Sup*rviscr! Clnssiflc*tion* [vahtatiol':, Naive Ba;'es {llassifi*rs Deep

Nctu,orks" C I ass i S i n g'l'rrxt u'ilh Xli:etr-: l .*or:.: i n g

Uni{- [V
Extrncting {nftrrna*ti** fn'arxxr Yext: Int'orffi{it;ofi Uxtrar:tir.rtl. Clhunking" Develt4:ing anr"l

Eva!uating Chgni<ers, Recul"sig:: in Linguisti* Structure, Nameel ilntill"R.ecognition. R.elation

Extracli*n. Anatr3,,zing Sentenee Struciture: S*ttte $ranlt]lalica1 Dilettt:e;es' Wltat's the LIse of

S_vntax. []o nt*sl-Free G ram rnar. X]ars i n g r.vith f' o ntexl-F ree C ram m ar.

NLF *trlptlcittiryts: 'l'opic i"n*r"ielling, 'I'ext classilicalion, $entimcnt analYsis, \\"orri s*lnse

disar:blguatior, $p*:,:ch t'*cogniti*t: and speech t$ te,'ll" ['*xt ts: spfech. l'anguag* delcctir:n and

tra*slatir:n.

'l'ext llool*:
L stevrn Birri, l-il,r,;n-r Kle in. anci Fl<irvarci i,*pe, h.ittural l.a:"lgrtage }lrccessit-tg lvith

l)-:.'tiron. (} }t ei t y'.2il04'

2. Aksha,v- tr(r-rlk:e:"*i, Ad*rsh;l Shii,,ar:a:r<1a, Natur*t Lmgtt,tge Tlrocessing l{-ecipes: {Jnlocliing

?ext Data rvith h1achlrr* tr-,eat'nirg ltltii Deep l-eetrring using P,l'thon' Apress, 2019

3. Alle, .lffmcs, |rlatural LangLrage lj;rdcrstanding, {}cnjatrin/Ciimrningl' t91}5. {lhal'niack. Hi:gene,

Statistical La:.rguage Learxiug. fuI1'l Press, l9Q3'

4. Charninck, Iutgf**, Sialisticn] tr.angxa.ge i,ealning, h4lT Pfess, i993"

BC',llIIil OF S
Drper&ltanrtof

Pfiii,rm,u;ri t lrrv*rxlty
*;i'oheh*hmaP"

v
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Witfu ffi'ett.frwm arct{**ni* ye*r 3#24-2{t23

FmXren-IV tffi): trYel: &'?inirg tC$ 3t}.!.T{S}}

" ?'bt tlrz I & i&* zr,'.,t1'oT t:s:i,: t.ra*ir.sz &

t"iNlT'- l;
!ntr*duc*ion to \,?*h Elata &'$ixixgamd Elafa &'tixirlg nioundx$i*als" Entradtte{i<lr: - World

Wiel* Web {w*,u,}, A Eriel'{{ist*ry, *l'thc Wel: attd the }ttlerttet" W*b l}ata }.'{inir:g-l-}ata Minirrg, \Veb

h4irring. Data klini*!r l'rounclations - Assr:ciatir:tt Rr,rles and Scqu*ntlal Palterns- {loncepts of
Assgciati*lt Ri;les, Apriitri r\lgorithm- Freeluent lternset Generati*n, Ass*ciiiti*n llule Celeralion. Ilata

Forurats firr"r\ssaciatian R.ule tulining, i!'litring i.vith nrulliple trtittirriurn s{lppolls - []x[sl1dsql h4oiiel,

Mining;\tgorith:n, I{ule Cenemtion" h,lininB Class Asscciaticn Itules, Conc*pts of 5iec1u,*ntial Patterns.

lMining Sequential P;itterns on CSP, h,{iliing SeqLrential Patlerns on Freiix-Span. Generalitrg RLrtrts {iom

SeqLrerrtial Fattcrns.

ui{&T - I[:
Srlpervis*d rrnd tJnsu;:*rvfisr:rl Lcanning Supclise*l $-earnixg --- Conu:cpts, lk'u,isi*n 'l'r*c {nclur"rtiott

- Le*rnii:g Algorithin. llnpurit;- Fumcticn. Handling oi'ContinLl*lts Attl'ihutes. Classifier Evalttati*ll-

Rulir Ilriuciior, - 
gequelltirl {lovcrinr, Rule l.,eamiug. Classificatie;* fiasecl oll Assa*ialions. Naive

Bayesian Classilrcatl*n. Naive Bay,'esian 'l'ext Classificati*n --- Ilt'obabilistic [-'rl:mer.riolk, Naive

Bayesi:lr h,loclel. Unsr4:crr,'isei1 l.earni*g-* Concepls. K-fu1eans Clusteling - 
K-fu{eans Algorithrn,

Iteplesentation al'C'lusters, i{ier'*rch'ical {li*st*ring - 
Singi* link lttcllr*il" {lompletc link M*th*d,

Avelage link nrethod, Str*ngtl'r and Weakness.

tJi{t? - ltrx:
ln{brmatioea X{.egriev*l *rar* lVerb Semrch: Clonr:epts of Inf*rrnatio* ltelrieval, {ntbrn"raticn l{.etrieval

h{ethr:{s - S*oisan \'lcde!. V*ct*r Space h'1*tlel ancl Stati*tical l-ang**ge fu{r:tlel, Relel'ance Feeilbiick,

Llvaluatian l\,{easr-rres.'['r:xt a:']Ll Web Pag* l:]r'c-prr:cessitrg - $tcprv*td {tret'r:oval. Stctnnrittg, Weh Page

Pre-g:l'cc*ssing. Ihrplicatc l]etcction, lnv*rt*c{ [nd*x aric'l its Compr'"-ssiott ---- Ittverf*ri lncl*x, S*arc]t using

Inverred Index, {fider ConstrLretio*, {rrclex Cl}lrrpressior}" Latent Setnantic h:ilexirig - Singul*r Valr;e

Deconrpr:siti*r't, tJuery and R*trievnl, \\"*b Seirt"ch, i\'leta $*iarclr, W*b Spanrrrting.

TJNIT - IV :

Link A**i3,sis *nd lYrh Cr*wliug: Link .Arxll1,'sis - S<lcial ]'lelu,ork ,4n41-vsis. Co-Citation and

llibli*gr.apliic CoLrpling. Ilas* Rnnk Algorithrn, illTS Algorithrri, C-or*trtutritl'' ilisu'over,v-Problein

Definition, Bipartite C*lr LlornnrLrnities^ Mar!mum Florv C*tnmu::ities, ilmail Cr:nlmu*ities. Web

Crai.vling-A Crtrvler Algorilhr:;- Breadtl.r Firsl Crar'vl*ru. Prel*lcirlial

L;.alvlers. ln:pie*:entati*n lsEilr:s -*- F*tching. Parsing, $tr:pr.l'ord lletnoval, Link Extrcction" Spider

Traps" P;gr: Rcpositor.v'., Universal Crarvl*r's, I;acuser"tr {-i:arvicrs. $rrlticil} Cl"i.llvlers, {lrawler llthics tnel

Conllicts.
Senlimeut Classillcation - {llassification hase,.l on Sctttirnettt F}trnses, Cisssiilcaiicn Using T'exr

Clas.i llc*tir,n h'lethods.

TfiXT B$OK:

t.\V*b []ara X,4ining: {:ixploring i{3,perlinks. Confents, ancl Ljsag* I}ata b.v l}ing l.iu (Spr:inger

Put:lications)

It il s'fi Iq EN {..sl s }*$$ Ks :

l "lfafa Viining: {bncepts a*d 'l'eci:niques" S*c*nd Editi*n .liarryei F{an" h'l!ch*line Kanlher (Hlsevier

liubliuations)

2.lVeb h4inl"lg: Applications lrttrl T*chniques by Anthon,r' S*ir,:re

tlie Web; I( n*u' leclgr: t'otr': I l)'pcrt*xt I )ata h5" S*utter: { lhillilahalti

M.Sr- Conqtwt*r CHAIR.
gOAftD OF c,i Colrtptrier

_]

Palasnr::"r [-]n ,itil
f**.trltr, ::i ilbdrt{i&f,,

ty
lvlahahr:hnag er- 50900 1 "
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Saper-trV (C): *trY*PS {CS 3S4€'tC}}

{-ir*qh'^},is: 4

uNlr -x

lntrn6*ctiu11: lltrgductiorr, Agile cl*r,elopttt*nt rnodel, Ilcr'fips, alrtJ l'1-1tr" Ilevops process and

Co*1i*Lrr'ius llelil,er). l{elease ,ruinug*rnenl. SorLtm, KulLrtn, il*livery pi1:*line, bc}file*ecks' exau;ples'

Soltrvare rlevel*pmelt lterel*ls a*cl Dev*;rs: LlevGps Lif'ccycle firl'Business ,Agiiit"v' Dev$ps'

and Colrtinuorrs'{'est.ing'

{]NIT. II
$ev*ps inll*excr lm i\r*hitect*re: lntrcijuciltg solttvare arcl:ite*tLrre, 'l'he monolithic scenalio,

Arch1tecturf, rules of tirumb. 'I"he s*paration *{'concrrns. H*.ndling datab*se mi5;mtions,

h4icro sen'ices. ancl l!':e data tie r. Dev0ps, arcltilectltt'e. zrnrl resili*tlce'

lntrorlLrctirin t* project n:a::::gem*nt: '{'he ileerl tirr sr:urc* ccele c<:ntt'*1, 'l'he }ristory of source ccde

m*rlagemsnt, R*l*s gnctr cadrlsouLr:e cr:d* mar:;tgr'ment s)'stL:m anrl urigratirins^ $hartd authel:tication,

[{osted {]it ser.vcrs, {}iftrerent {}it .qelve| imp!*rneirtations, I}*cli*r intcirnis"cit]tt. {.;o|rit. 'l'lre pull l'eqr*st

m*rlel. Citlab.

UNI'fl - IIT
€o*{egratireg t&a* sys{erra: l}uilcl s}'stents, "l*r:liir:s }rttild servel', h4a:::;iging builcl dependettci*s"lenkitrs

plugins" anil ll [e s,vitem la3,,out, '["he ]rost seryer^ Ur-riliJ siav*s. Sotiu'at'e ot: the lt*st.'l'ri*gers. Jcb r:haining

an.iiL'if d pipclirr*s, 1]rri1i scrve m aucl inli'astnrctrrre as ccde , Bttil*irl8 b".,'il*pe *de ttcl'ord*r' Brli]d plrases'

r\lt*rn*ti v* hrti I d sen'ers, Ci: I I ati rl g qr:al it3' llle:asures'

ui{l?'- tv
T estimg Tlclols *xr*! fiu*ormn€ig}x?: Vnriotis t;-pcs of ie siit:g, ,4 tttotttati*lt o1'li:sliltg Pros attd cons'

Sclenium - Inlrilduction" Sele;r!ui,i f*rturcs" Javasci'ipt testing, 'I'esting hackencl itlte gration points'

Test-ilrivett de\.'c lfl [:lr *rt.{, R E P [,-r]riv'ln developinefi t

ilepi*.r,mlegt clf €}ae s).'$€ext?: iJep}*,vmeut sysle lns, Virtunii;lati*tt sla.cks. oode *,x**rllion at ilre clienl'

P,,ipet ,rrasrcr a'i.l iigelits, A*siirl*, l)eplo,v',lnettt t**ls: {-ll.i*i, Salt St*cli n*cl l}ocker

Text Bo**ks:
I . .li:akir:.1 vt-:ron*. l,racrical Devops. seccnri Edition. [ngram short tit]e: 2r'ril editiiln (?0]B)' IStsN]0:

tr?883q2574

2. tleepi:k Gail*va<i" viral Thakkar. ilev{Jps l-i:ois fiom Prilttitir:nel''s \rieivpoint'

W i lcy pLrbl i catitns. 5 SB lll : 978 I I 2*57 \)t) 52

I{er{'*renc* }l*oi<:

l. 1,efl Bass, lr"rgo \\,'ulrer. l.imii:g zhu" llevops: A Scfir,r'are ,4rcllitect's Perspective' Addisr:n

w lsBI.d-l {}.

C"t{AIRnil
BEAftP OF ES

Departnant of
t'alpmt:r* Lr

&'in*;rii;ulxu5;aa
Head

'{Zz*a:z. 3*t la Z.|l<tzsrgl "U'**?'t'"

,{f.,$r-. C o terys a$er S c iex t:e
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{?ith e$'**r Jruw'p rtcts*lttttk: ve*r 2$24-2{}35

Pag>er ._ trr: "&rtit'icial 1*f*!nigen** &-:th {ilfi3{}SP}

$?yxqtzxt1lz lr &fu,1,aj{'sl We:,.*k tl*"*t"tri{a: Z

lmJll*urent {}'ne f'*&l*lvffrlfi X}r"*gr*}y:rs usimg P-vthCIn Fr"*ga"mlnrning E-iaatgnnage

1 . Writ*l a Ilrogram to prir,t multiplication tal-rle for give n numb*r'

2. Write a Pragratn to check rvhctller the giv*n no is prin:e or not.

3. l&/rjte a Frogram to linei iactorinl ol the given *o and similar !lrogrilIls.

4. Write fi progrfirn io implament Lisr Operations (l,l-estecl list, Length" C)on*:ntenation,

hien-rbershil:. iteration, inrle.xing ancl Slicing), List hileth*ds (Add" Appcnd" Extend &
Delere).

5. Write $ prilgrarn to {ilLtstr,ile *it'lelerrt Set C}p*rations.

6. Wr:ile n pl{}gr&m to it:rpietr"rent $imple Cl:atbr:t.

7. Wrire a progreln t* iu:plenlenl llreaclti: Irirst Search '['ravcl'sa[.

8. Wr"ite fl prclgrar) tu intplernent *cpth First Smrclt Traversal"

!). Write a prograrn to itr:pie:rent \4,ratet'.lug Frobleru.

10. Write a Pri:graltt 1o Implerncr-:t J'ic-'tr'ac-'l'r:e garne usins Pvthon.

I 1. Write a :].ilgr{l}n tc implement K *i\earest Ne igi'rbour alg*rithri:"

12. lVrite a Pt'ogrtu:r to trrnpler::e*t 8-FLrzzle problettl using.

1-1. lVrite a llt'*gr*rtr to In:pletu*nt Tr;rvellillg Salesman Prolrl*r:r.

14. Writ* a progratlr to impientent ltcgr*ssion alg*rilhm.

15.\\iritc a prograffi tc implettter:{ Rattiii:rn Fcrest Alg*ritir*r.

l6.Write a Pr*gra*t to trtnpletuent Tow"er *f ! [*r:oi.

l7.Writs a Frogram to Ir::plerlent h'{c*ke,v Battana Probleffi'

l S.Write a Prograr':: to lmplemerrt AlXrha-i3i:ta llruning.

19.Wrile a Pr*granl t* f *:pl*rnent fi-()ucems i\'obl*m.

BOARM SF iltEs
Departsnent of Selereeo

fflr

Hmd
Department of Computer Science,

Palamuru University
Mahabubnagar-50900r"

M,Sc" Cantputer S*t*nce F*l*muru A**:ersity
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Piap*:n *V$: Cr:aeepiler l)*sigm Lalb {{:li3$6F}

&:ia"n*r.ua:*nz ,& $4tzzzrsl Wq*E" {ir*zLi'tttt Z

1. Write a prograffi t0 r.lesig{r tok*n separator f'*r the give* expressii:n'

2. Write a pl'ograrn tr: itltplemetlt a s.vllbal iable.

3. Write a progrfiiil to devt:li:p a !cxical ai:i:l3,'xe r to r,:cogniee a ii:l'v patr*rns"

4. Write ri pt'tlgram t<i clevelop a lexi*al anall'zer Ltsittg Lex tcril'

5. Wrire a progrffpl {o recogttiz*- a valiri ari'{ltmetic e.xpres:riott using Y .ACC-.

6. Write a progrruil t* recognire a vaiid va|iahle **::e using YA{l{].

?. \\ilite a progratll lo in:pleurent calcul*t*r Lrsing l-ex atiJ Y ACC'

8. !\irite a progrftrn lur irlt;:leme ntir':g t.vpe checking tor giv*n *xpressio*'

L Write a prosraffi to contiert tl'r* liSil:i rules inli: YACC'

l0.Write a pr{}gt"all1 1o ir*pleme*l {!ata flow arrd cerntrcl {1*w ana}ysis.

I I . Wr.ite fl prograffi fr implem*nt stack $;torage all*c*ti6n strare gies'

l?. Writ,: a ilrogfal:lt* inlpl*merlt heap stomge all**ation slrat*gies"

13. Write a pr{}g;t'atl tt} c{}fislruc',t a riir*cted aci''clic gr:aph {l}A{-i)'

1,4. Writ* a progfatll lc ir:rg:lem*ilt tI:* bacli *;ril r;{'the col]1g:i}e:"'

15. Write ii progr.ttx t* ititpi*r::lett slrnple coile optimizati*tt techitiqua'

16. Wriie a F;.ogri1t;i to imple:**ni simple corio cprtinriziition technique using der-rvhile.

Nat*:

n ltce*lffiiltemcl*el t$ il** ti:r {]/[,Eix/?'/q(.]c sxr i,i*clx s;-stcvxls
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P*p*r-{: Cl*erql Ctimputing {CS 40XT}

'T?z*r,tu-y ; 4 1r"-Z*zar,utl 
""""h 

,.:2,:1"'2,"
( . 

-"."$) 2.,. ,l
\.1UuLL:t. *

tinit - tr

Ilra *f Cioud C*x*putimgi ({l{}: introclur:tion. cl*ucl i}nc1 other" similar cor':ligurati*ns, CC vs"

pecl:to peer architeot*re, CC vs. cliq-*nt-server architecturt, {,i(i vs. {,iC. c:L}nlponellts r:l'{lC.
impilct cilCC on Lrusiuesses.

Intn*rlucti*ll Virfclalizatl$lir: kltrudmction. virtualization be**flts, itttplem*ntation levels oi
vi$u*lizati*n. virtualization at ttre (}S level, vir"tL:aliaation structure, opell s*ilrce virtLralization

technology. X*n virtualization archiiecturc, trinarS, translatlon rvith firll virtr:alizatir:n, para

vi$ualization lc,ith co;:rpiler support, virtualizati*i: eif CPti. rnemory. li't) devices, hardr,r'are

sulrlrolt fbr v i rtual iz-ali*u. l, i $ual izati** i * tn u ltic*r* ilrocos$ors.
Cl*arqtr C**rpufimg S*:r'viees: la;rS, llaaS, lcveragir:g ]]a;rS l'ot' prodrr*tivitl', guir*elines fcr
selecting a PaaS pri:vider'. co:r{*rils rvit}: }}aaS, langLlag*s ancl i}aa$. SaaS, i}tr3aaS. Cloucl

Compulir:g ar:<i Business Value: key dr"ivers fur C{-1, {l{l and eruts*u:'*ing. t1'pr:s o{'scalahilit5,',

use o{ leraclhalanecrs to enh*ncc scalabilit3,', varia[:[e aperating **sts usitlg CC, time-to-market

be,neiits otr'CC, distributiq-:r"l *vcrthe internct. levels ol'busir-:*ss valm*s l'r:otn {lC. Ck:uri 'l'3pes

and \'lodels: privatc cloLtd" pubtic *i*ucl, h5,'bric[ ci,"]uct.

Umir-EE
$pem S**rce CE*as$ Inrpl*we*xlt:itiom azftc] Administrati*n: flucatl3.'ptus& ilpenSatck cloud

Grchitectur'*s. {.SE { tr 58} l{.ec*lt '['rei:<is in C'lou<i Cou:puting ;t*i1 Standards: e *nf-tricts of ittterest

li:r public, cl*url and IT pt"r-rduct pr*viclers, llV (}l) and et,cr3,"ptirin exposur*s. clottd standarcls.

cloud r*tings. CC trer:ds that are acceler*ting acloption.

Host Securit,r,, in the Cl*ud: s*ruri{3, ibr viriu;rliaation prr:itticts, host secutrill,' {br SaaS" PaaS, laiiS. Data

Security in the CloLrc'l: chnllengrs rvith clouci daln aud dara stcuri1l,. ilaia conliderrlialitS"atlcl encr-vpliott.

riara availabilirl,'" clata integrity. C5{is. CloLrrl applieation rerluiremen:s" SOr\ fbr cloLtilapp}ications.

l-Jnit- {E{

Arlop*ium Br:<! LIse a${l}*axd h-v $t:axE};tmd : 'Ie<iicinn Elre$ir:*ss*:s; Plac* *i'acti:pliru. bene{its,

acloptir3n phases" venck:r'roles alrd r'*sp*nsihilities, selection 6;hases, pru:vici*r Iiahility, provicier

capal:ilitir:s" sLtcccss f*ctors fr:r CC Ad*pti*n prclcc;ss ol'pLrtrlir: ctri:rti{s hy enterprises. Ck:url

migr,ttion techi:iques, Pir*scs cluring th* migratir:n o{'a* applii:ati*x t* th* cloucl. I'['Sern'icc

h,lanagemel:t lbr {-lloLli{ Ce:l:tputing: l'i'}1, based servicc ffiafiftgcll"tenl. servi** strategy'. service

CleSign, sorvioe transition, service Opelslions, cotitinu*l selvi** impl"orren:eilt"

SLA w[th C[<iud $*rvi** $]r*vid*rs: concept" ftsi:]eoas and requiremcnts *l'Sl,A, *redit

calculation- samples I anrl3.
Rishs, Clcillserluelleres, a:r<l Closls Cloucl L'i:t:lputing: i::tr*dtiction, risli assessme nt iurd

man;igeffieut, risil *l'v*nr{*:' lock-in, loss of cr:l*trirl" n*i *l**{it-lg regLrlal0lY ci:nrpliances,

reso$rce sc*l'cirrl,', m*l{ile-l:;ar:t rn\iir:r}**rrlrt, l'ailtrr"e. illi.lr-i*r;*ate SLi\. malrvm"e i:::d inlernet

attacks" ll1finageuxofit of ctroud rasources. netlvontri o*tages, in {l'acttll'*. 1egal" licensi*g. TC$,

ciouel costs. cost allosations. *harg*back r:r*dels atrd lllelherdeil*gy'. L:illalrle it*ms.

Unlt - lY
A.,tA Adnllimistri*{ic}r: f'qw Cl$$d: AAA ru*clel, sir:gl* sign 0 *n tbr clouds, indr:str1"

irnplementation fi:r
res*urcc r:tilization.

AAA, auth*ntlc*ti*t-l nlanagcn't*ltt in thi: cloud. SAh''ll-, *uthentication tirr
a $iervice: be*cfits t:t'securit-v as a servi**. sccurity
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FPitfr e;t'^{'ecl Jru*m {e*ulentit: ,*e*y 2$24-2{}25

as a service. securily service provirlers, lcl hrli+aS, attril-iiites of Id h,{aaS proviriers. Clouel
Cettilications anci Audits: cr'$i{'icati*ns, eloi.rd audit lrallervork, c.l*ucl autliting requirenients.
Application Secill'it,r,' in ths C.loud: cloud applicatio:: 5DLC" cloucl serviee rep*rts h-v proviriers,
applicatiolr secur"itv in Ia*S. PaaS ar:<J S*aS etrvil.i:i:ffients.
Mobile Clouel Computing {klCC): architecture of l\,{CC. ben*frts *f'h,fdlC, h,lC{lchallengss"

'Iext floofu.: Kailash J, J; gnruratl.i K, D*nald J H, Ileriel Shah- Ctrouil Computing - BlacL Eool.i

Relrre &ces:

i. Raj Kurner Buyya, Clo*d Comp*ting: Prir":ciples and Farac{igr":":s

?. ;\rshcleep llahga. Vijay h4adis*tti, CloLrd Con:pr-rting- A [lancls-{}:': Apploach
3. ilill,id lJ. Y. $arr:a, lmpler::enrir:g arld Dev*k:pi:tg Clourtr Computril"rg z{pplicati+ns
4. Kai l lu'a::g, llistribut*ri and {.lloLid C*rrputing fronr Parallu:l Frocessing to lntcruet rl'[']rings
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{l.r*tZbt*z 4

llnit- l

(lorlnrons 
- l)iate Science Fritj*ct l,iie {11..c1e: {}SFlh,l}'J trrrarnclork.

$ata f\"e-processing: Introclucli*rt t* Data I]r*-proccssing- R*aclir-rg, Si:l*cting, ]riltering l]ata

- 
Filtering ['zlissing Values 

- 
]r,{anipulaiing, Sorling, Cri:uping, }teara*ging, llankitrg l}aia.

tlnit- i I

Concept Learning: l-r:rmulation of llypothesis - Probabilistic Applriximatetr,t, Crir"rer--t Learning - VC
Dimension 

-1-h1,'pothcses 
elimination - Candidate Lliminat!on ;\lsorithm.

Essentials of R: it s - iiata t5,;:es anri *b.iects - cr-xrlrol structures 
- det*r lianr* ,Featur.e

Engineering - scaling, L*Lrel Encoding *nri one tr {ot Encoding. l{eriucti**.

Uni{- III
h4*del Fit i)sing R: Regrtssi*n \'Iod*rls- l,inear and {,agislic hJ*de}, Classificali*n lr.,lo<iels - I}ecisiorr

Visualizatir:n: Data visLtalizatic;:: l}ox plot, lrist+grfiut" sceltter prlot" hcar map 
-Worltirlg 

lvith
Tablei:u 

- Outller deiectisln 
- Data Balaneins.

Unit- EV

Perli:rnr:rnce Ev*Euafion: l,oss Funl:tiorr ar:d i:lror': \,trilan $qrial.ed Llr.i:r" l{c*t h4ca:: Sclunr*cl

Llror- fu5or"lel Scl**tion attiJ ilvaluali*n *riteria: A*curacy, Il'ecisiiin" iri Score" Rccall Score

- llinar"y Prerlictive {"llnssiflcati** 
-$ensitivit3,.'- tipecilicit3,'. fiecent'li"ends ancl

Challcnges ir: Ilala Sicicr.lc*.

Text E*ck:
l. Intr*ductioir to h'tachine Leal'ning b5, Ilthern;\ipa1,din. Fr.:Llffir ildiriixl. h,{}'}'Irrsss, 20211.

2. I ladle), Wickhar::s Carrett *ri:ierrund" R. fbr data se ience: Import. Tiri3,'" 'I'ralstbrm, Visualize,
And Moilel Data f3ap*rback, 201?.

R*fer*:rcels:
l. lJan. .1., I(ambei", 1\4." Pei".l. llara mi*ing concepls ancltcchniqu*s. fu1*rgan K*uinrann.

2*t1.
2.Carl Shan" Henry.'Wang, Wilii*i.r Chq:n, fuIax iiiung.'l'hs llata $cienc* F{anrJb*ok: Advice ai:cl

lnsight from 25 Arnazirtg Data Scientists. The Data Scie*c*: Boolish*trf. X}16.
J. James. {-}. !\'itter:" I}., '{'.. Tibshirani. {d" r\.n Introiiuctir:n t* statistical l*an"ring r,r,ith

applications in i{. Spr:inger:. 2t} I -1.
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Pnper - I[](A]: Cor*puter Organization (C$ 4S3T(A]

7'12**rz': 4 ETr.eu;-;l 't .:': .,k 4-.t't:{2,Ttr:;;.&

Unit- i
Iligit*l Lngic Cirewits: Digital Compnters. Logic Ciltes, Botrlean algebra. MIap Simplifleation.
Cr:m binationa I C i:^*Lri ts" [r' I ip- Iil+]:s, Sec; il*nti al C i r*uits.

Digital Compone'n{s: l*tegraled Circuits. IJecoders" h,{ultiplexers, I{e{isters. Stlift }tegister:s"
B inar1, Cl:unters, r\tremtr-v Unit.
Data Repr*sent*tion: Ilata'l'.t';:es. (lornplerrt*r:ts. FixeeJ }l*int Rrpresent;rtir:ns, Fl*atlng Poilt
R.epresenteticn. Binar3,' Codes" and En'trr Derectir.rn Codes"

tJnit- It
Regist*r TramrEt'er *md &9icx"o og:era{i*ras: Regisrel Tr**sfler l-anguage, Register Tt'anster. Bus
and h{ettrot',v'['r"anslem, At'ilhmetic h'1icr$ op*rations" l.ogic IVtri*r'i: opemtio]rs" and Si:ift Micro
operations.

C)ontputer {Lrgi:nization and Desigr:: l*struction Clodes, C*t*pr-itel Ftegisters, Con"lputer
lnstructions, 'l'inring iind Cotttrtll. hstructirlr:r Cycl*, Memory, Itefbrence lnstruciions, Inprrt
Output an<J ht*rrlrpt" Design o['Aecumulaterr [,+gic.
E"Jnit- III
Frograrmn:i*g ffire C*naputer: ],1;rchine Language, Asserubl.,- Lang*rge. The Assembler
Program tr-oops. Progttunmir:g Alithmetic and l-ogi* Operati*lls, Silbroktires, In;rut - Gurg:ur
Irr*grn*:rn ing.

Cerrtrel Proc*ssing tirit: Intr"ollu*tion" Gefleral Regist*r *rganization, Staek Organization,
Instructioll Forn:als, Addressing h.'lodes" *ata ?rnnsfbr and \,far:ipul*tion. Prcgrarc Clontrol.
Rer"luced lnstru*ilon S*t {,'*lcputer.
C*urp*ter Alithn:etic: Adciitic;* and SL:btlacti*n, lr,'?ultiplieriition rtlgririthms, Ilivisir:n
Algorit[.ul.rs, anel flo;tting-l]oint Arithrn*li* *peratir:ns. i]ecir::*l Arithrn*tic llnit" l]e*irnal
Aritl, metic f)perati*ns.

Unit* !V
lnpxf - $utput *rgxniz*tir:n: Petiplt*ral llcvicss. lr-rpLrt - Output lt-:t*rface, As_r,n*hronous
Ifata'l'ransilet'. Mod*s cl''l'ransfur" llriorit.v {nte*'upt. Direct h4el;rix'3,'Access (DIvlA)" lnpui -
O*tput Pro*essor. Scri;rl CommrenicatiErn. Ilipelin* a*d Vector l]rceessln:]; ]]arallel 5]rocessing.
Pipe Iining. ,4rithmetic i:'ipelincs, lnstrLr*tio* I]ip*iines and lttii{.i }}ipelin*s, Vecror i\'oc*ssirig.

Text B*slk:
Computcr S,v-st*m Architectr:re (-ie) brv &4. Il,{on:is Miino.

Rcf*re**es:
1. Andrcw S. 

'l'anenhaum, Iitructured {iomputer *rganiealii:;1.
l. tr\ii I I iam Stfi 11 i r] gs. Cornpufer Orgair izati on **rl Arch itectu r*.
3"',l, i, Nira.iK.Jlra. Srvitching anil ]'rini1* A*{*r:lata '{'lle*r-y
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Umit - f
Intro*i*cti*rn: elefirTiti*rr uf'a rjistributed s3rst*r:r. goals" t-vpes of distrii:Lrt*d s,vsterns.

Architectr{fes: architectural sl.vl*s" system arci-:itectures. archit*rtures v*rsus miikJl*rviar.e. sell'-
lrafiagemeflt in <iislrihuter-l s5,'st*ms.

Processes : threails, r.,i nua I izati*n. cl ients" srrvers. cocl* migration.

tinit - Itr

C*mrr:unicati*x: Idcmote Procedur* Call, h4essage-Orierted flommuniration, $tream-Llriented
C)omrn u n ic;r t i c:rl. fu'l ult ica st {' r:ur m unication.
Naming: Ir*tr*$. iilerttifiels, and a<idresses. tlat narning. iitrrlrtm'ed niln:ing, attrib*te-bas*d
na*ring.
Siyn*hro*izati*zz: r,l*ck s),ttchronizalion. fu:gir,al *l*cks, mutual excl*si*n, globai positigning
of nodes, election aigoritluns.

UniS- lll
Ccmsist**cy *netr $tegrlication: i*trnduction" r"Jat*-centr'i* ecnsister:cy mi:rtcls, client-*entric
con s i stencS,' n: *d* ls, rcp tr i *.a ll anag*rn e]tt. cnnsislency plot*c* l s.

Fault ToEerance: introrluctiull, process resilience, r*liable client server romnlu*icerfion,
rel iatrle gro Lrp cr:m mun icat i*n, r1 istrih uted cornm it. reoover),.

Secalritl,': introduction" sefiLlre chanilels" &of,ess control, securit,v management.

tlnit-IY
I)istrihuted {}b.iert-ffi*sexi Sys{c*rs: Architectrir*. processe s, *ommunie ation, n*ming.
synchrrmiz;lti*n. causist*n*-v ancl repIieation, fault toler*lie*. securit1,.

Distrihuted Hil* S3.'stcr:rs: archilecture, prooess, (:olnJ.r.runication. nar::ing. s5,'nchrtinieation,

consist**c5,' and re ptri*ation. fbul{ tolerafi*e. s*curi[,'. l]istribut*d W*b Lrased S-r,'stems:

architecture" pr"{}cess, c:ar:'ulunicalir:r-r" naming, sl,nchror-rization, cr:nsist*nc1,' iutd repiicatinn,
lbult tcilerance. seculitv.

'I *xt !*f,)ok:

r\ndrelv S" T*nenbaunl. ft,'l*iirler: Van Steer:. Ilistrihutecl S5.'stems -*- Illinciples an<1 Faradigms

Ite f'e rcl:*rs:
1" Srrl;r"rnrar {ihosli. I}istribLrled S5,stu'ms itn Aigorillurir. Appt'o*.clt

2. "k:*l h'i. Crichlor.v, Distributed Syst*ms ilunputing {-Jr.,er t{etltruks
3. Kai Hlvang. *istlilrutecl a::ii Claul'-l Conlputing fl'orn l]arallei i]r*ccssing to Inlernct of '{'lrings

,1. Aja-v D. ldsh*rnl<al.l'ani, &4ultesl.r 9inghal, Ilis*'ibutectCor:rpLrting Llrinciples, Algoritl.u:rs, ancl

Sl,stems

5. Cerx"ge Couk:Ltris..lean llollin:ore,'l'im irincltrerg, Cirirdo* Filai:', I-)iEh'ibuterJ Srr,'sta:nrs

and
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tlnit-!

$$tith $fectfr*tn st:pdemtc ye*r 2CI24*2025

{: z *t"l|ttu: '4

F*l*maryrc

Oy*rvierv anrfl Imfrr:dexcticll ftl ]]ay*s m**isitlffi 'E"heor3': X,'iachine lnl*lligence allii

applicatious, paltcfil n"*cognitirrn ccin*;*pts r:lassilrcation. rcgressir:n" ieature s*lection,

superviserl learning class *txldition;rl probab;lir,v distributio*s" Exantples ot" e.lassifiers

hayes erptimal classiJicl and error, learnir,lg classili*atit"rn appr*aches.

l,inoar mr**himes: Cener;rl an<i linear <lisc,rirrrinants, dec,ision regii:*s. sir-rgl* la1"er tteur*l

neti,votk. linear scpar*bilily.', gener*l gr;rdie*t riasccnt. perceptl'*n le*r'lling aigorithm,

meiin sqil*le criieli*n and r.r,indr:rv-Hoil l*arning alg*riti'rm; htulti-l,ay*t" ilerceptrons:

trv6-la3,,ers universal applilxiutati:rs" bacliprrrpi:gr:tion learnitrg. *n-lin*, ol'l'-line eror
sur lace. imprrianI p$rat1]el dr"s"

Linit-PE

Learning t$eaision {rees: Inferenc* nlociel. geueral domiait"ts, s-vrtrbolic deeision trees,

consisteno3," lrarr':ing trees {r"cm tr*inir-rg exiutrples *ttJtop)."" t-nutual ilrii:rmaticn. il"}3

algoritiln'r clit*rion, C14.5 nlgot'ithm crintinuillls trst notIfis, er:*fi<Jence" pt'tttlitlg. Iearr:ing

rviti'r incermpiete ctata"

lnstaxa*e-h*se$ L*ml'nirrg: i{*arest neighbor classiJicarion, k-n*arest neighbcir, **ar*st
nei ghbr:r error prohabi I ig,.

tinit-lI{
l!{&cle!c}e tre;ar"r:lmg cermc*pts *tilq! {irvni{rct!q:*s: l.earr:ing th**:'1", {brmal model *f' the

learna$ls, sample ccunplexity.', learning in zerci-b;13,'es anei rcaiizable case" Y{l-dimettsion,

fundame*tal alg*r"ithm inilepenclent corleept$. h3.'put!r*sis class, t*t'get e1*ss. inei*ctive bias.

Gccarn's rrlzsr. e[]lpiric*] rislt" limi{atio;rs r:f inf"erence ntacltiit*s. approximotion ard

esli ;nati *;'l e lrl'lrs"' T"racleo l't'"

F,1achinc l**lrnixg :lsse$${}tor}{ *ntl nrmprciverv:*nt: Sratistical l:totleI selecti*tr, structt-tral risk

minimi zati r:n. boo1s.tlnppirig, bagging" tro*sting'

ti n it-l tr'

Support \,'ect*r. &'E*eEair*es: h,fargin of a classif]er, dital perceptror: algoritiutt. learning

nonlincar h-vp*tl,cscs rvith ;rcrceptron l<.ernel iitncti*ns" implieir n**-linear fbaturc spacs'

tl.leory. zerr:-Ea;ves, reillizable infinit* h-vpothesis *,li:ss. fixite c*r,e;'inq. tr:argin-b;rsed bounds

on risi<. ttraximal margin c{assilier.

Text Ilo*E*:
i. il, Aipa,vdin. inlrrrdLrction ttr h.{acltirte tr,enrning, Prcntice } jall ol'lndia, 70*6.

2. T. I!'1. h4itcheli, h4aerhixe l-earnittg, h4cGi':rrv-llill- 1q97.

Ret'*rences:
L C. fun. Ilishr:p, Pat{ett Re*ognitir:n and IViachine l.earning, spr!r:gel'. 200fi.

2. R. []. Duda, P" E. ]lart, ane] D.(i. St*rli, Fattern Classit'ication, John \f ile,v ancl Sons, ?001.

3. Vladimir: Tr1. Vapnik. $r.atisii*al l.carning'l'h*r:ry. ^lol:n Wile5"and S*r:s' 1998

4. J. Sharve-Ta.v-klr anci li.
LIniversit.l" Press, 2000.

,4f.-Sc', C ts ut p s;te r,Screrx:*:

CamlrricJg*, introducticrt to Sttppr;rt

'\ l3S.*,.{^+lrrrb.rar+
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Hap*r -[V: fi]a€a S*lencc ivlt]i i{ Lah iC$"gE4P}

b2 rzzct zt *Z:,A {s.:vtn ttz} tr I l''& *.*i" Crt:.t"Lzts:4

I. Dgrvnl;acl anci i*srall l{-Progrilr:r-ning envirc}nffie}ll and i:.lstail p;rckages using

instal Lpackages{) cr:l:rt-:rancl i n [t'.

ll. 1.earn all the basir:s of'R-Programming illala ry"p*s, Val"iahlss, Speriitot's, L<lops.

Condiril*al Statcn"rcntrt etc.). Wlite a R Sce'ipts to dcmcnstrat* tfl* sfinle"

1- a) Ilerfbn.rl soff]c arithmetic anri lt-igical oper"ati*ns in R'

h) Write il pf*gtflrn tll flnii list olev*n nutnbers ficm I to 1-l Ltsittg R-L$ops'

2 a) \\i.ite a pr$graffi to.i6ill u,olurn*s anil rr:lvs ii'r a data li*me Llsir:g ubind() ;rnri rtrind{) itt It'

bi lrtplernent dilfure*t String h'lanipulalion ittnctions in R'

3. a) Iprplement cli{lbrent rlata structures !n lt (Vecti:rs. [,ists, Data Fra*r';s)

b) Wrire i: progt'illil tlr reiiri a csv file i:nd atlaly'ze tlre clata in the llie in R

4. a) Cleate pie chart anij bar cha$ usir:g R.

b) create a rlialfr set ancl ei* stalisticnl anal1,'sis oil thr] dala Usirlq 11

5. lJernonstri:Jr: {h* process of cr*ati*g a user ds{lltecl lltnction i* 11.

6. a) Write ar, R scrip{ t* chang* the strllcfitre *i a l}ata trarnc'

b) Write an R s*rlpl l* expar:rl a riata fl'atne'

7. ai \\rrite a* R script to ecirivert fi vector to fac{ors.

h) Write arl R script to demt:lrstt'ate Itr obj*cls.

B. Ilemonstrate th* 1'olk;rving *ggregato l'Lurctii:ns in ft: sitlr, rteiill. **unt. min. lniix.

q. Write an R script t+ r*acl iinr"lrvrite cf itlersnt fil*'s'

I0. a) Write an {t s*ript to fincl subset *i'll rtiltasel'

bi Hlucidate rlre proccss ril clata *x6:loration in Il *sing rcad ()" sut)ilrlftr)' {}" nrr:rv i}, nr":al (}' str ()'

I L n) Write arr R script ta lrairdle si5-rlng valLlcs in a clatar*t'

h) lVrite an R scripl to har:cjlc c-rutliers.

c) Write an 11 seript x,r hanrlle invtlid valttes'

12 a) Visuatize ilis datasct l-tsing mosaic i:lot.

b1 Visgalize c6r.relati*n h*tr,veen sep;rl lengtl: anri p*tal length in ll'is dala set Ltsiilg scatter plot'

1i. Linear R.*gl'ession: C*;rsider lhe itrllolvirig mice dii{:::

Height: l4{},142,50.1,.N?'1:9,1 52,1 5'f,135, 14S" 147'

\\ieight: 59, 6], 66. {}2.5?, {rB. 69' 58, 63, $2'

Ilerive rclationship cr-:*illci*nts attcl sutrtn:ary' {irr the ab*vs clata'

l;i.{lonsider the ab*ve clata and preclict tht- rveiglit of a *toltse t-ar a given h*iglrt ilncl pi*t t}te results

tusitig a graplr.

15. Pi:rfo5n Logistic lLegressi*n analy'sis *lt tlre al:*ve mic*: data (sl.l'ii:. l3 ) and plct thr results'

Iti.'I'ime Serie s: ritrl lt scripf ter <lecompose lil:le s*ri*:s ilata int* ra:tdom, trend atlfi seasonal

data.
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