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Paper Course Name Max Marks

1 Paper I llesearch Methodology 100

2 Paper-ll
(tlective l)

Advanced Database
ManaBement Systems

100

Advanced Computer
Networks

100

Advanced OperatinB
Systerns

100

lrnage Processing 100
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100

3 Paper-lll
(Elective-ll

Data Mining 100

High Performance

Computjng

100

1ooSoft Comput ng

Next Generation Networks 100

100Social Network Analvsrs



Krishna UnivcrsitY
DePartmcnt of ComPutcr Sciencc

Ph D cou rservork sYllabtts

ADVANCED DATABAST] MANA(; IiM I]N'I' SYS'[EMS

Iinit l:

I)atabasc Design and Irr'rPlcr'lrcntation, Ilclational t)atabasc I)csign'

Intloduction to Qucry I-anguagcs. Advanccd SQl. and Pl'/SQL' t)atabasc

lmplemcntation and'l'ools.

Llnir-ll

I)BMS Advanced l:eaturcs

Catalogs. Query ConrPilcr.
Managemcnt and Recovcry.
I)atabase.

tln it- lll

and I)istributcd t)atabasc. Databasc S,,-'stcnr

Qr.rcry l)roccssing and Ilvaluatiotl,'l'tansaction
Database Security and ALrthorization. I)istributcd

I-.nhanced l)atabasc Modcls. Obiect-Oricntcd I)atabasc. I)atabasc and XMl"

NoSQL : NoSQL Key/Value databases using MonSoDB

Linit-VI

Emerging Trends and Exarrple DBMS Architectures' Ernerging Database

Mode'is,'fechnologies, and Applications-1, Iirnerging Databasc Modcls'

Technologies, and Appl ication

Unit-V

Multimedia l)atabases: Multimcdia Data 'fypes. [)ata Compression Methods'

Multimedia Data Base Managelnent Systems requirements and architectures'

Query in Multimedia database, Multimedia data in WWW'



Text liooks:
l. Rini Chakrabharathi Shil llhadra I)asgLrptha, \rlr lnccrl I)ltabltsc

Management Systcrns' I)reamtech l)ress. l0l I '

2. Mullirrcdia I)atabascs. o\a Kallpsiz. \'ildiz lcchnical I nircrsitr' ( rt

I)cpanmenl. Yildl istanhul. I trrlcl p

Rcferencc Books:
l. R. Ilarrakrishnan. J. (ichrkc' I)atabasc Nlanagcr'rrcnt S)stc

rritt 100.1

2. A. Silbcrschat/. ll. Korth- s. Sudttrsharr. I)alaba:c s)stctn ettttctPts

I till. 2008.
l. NoSQt- Distillcd: A Ilriel'(iuidc to thc IrnrcrginB \\'()rld ol l'ol)glol l'0

prrtcr'Sercrtce

s. Mc(lra\\

5.. \1(( irir\

islcncc



Krlshrrr t nl\ or\il\
l)cn rlnrcfl o1 ( onrpirlcr S!lartct

l,lr l) eou scrror'l:rllirhu.

Adr. anccd Cornputcr Ncls olks

tlnil-l

1 Ad\aDccd lntcrnclrvolking
(llobal lntcrncl
lP Vcrsiorl
Mullicast
Mull;pro()col l.abol S\\ itching

Ilouting AmonS lMobilc I)eviccs

t nicll
( onscslion ('olrl11)l

Isslres ln Ilcsourcc Allocation

Qucuing I)isciplincs
'I Cl) Congcslion Contrcl
Ad!anced C ongcstion ('on1rcl

Qu lit) ol Scrvicc

t , n it-lll
Irnd-1o-l'nd I)ala

I'rcscntrlion I:ornratting
\4ultirncdia I)ata

I nil-lV
Ncl\ork Slcurit\

llust ard lhrcats
( r\ plo!rirphic llullcli|g Illock\
Kc) l\'c distribution
Aulhenlicalion Prctocols
liranrplc Systcnts

Init-V
Apllicilrions

I raditional Applicrtions
N{u llinrcdia n pplicaliols
lnlrnslfuclurc Applications

5...1 Ovcrla) Ncl\\orks

N66



lcrt llLr,r(r

l. ( onrDulcr Ncr$orksi A
:. (i)tnpUler \cl\\ork\t A
.1 ( ornpulcr Ncr\rorking:

and Kcilh \\. R

I{cli.rencc llooks

Sysrcnrs npp.oach. R!l!.$t,yL|xiot16_ l. t,lrlerson and Uavie
Slstcnrs Approach". hr l.arr\ Pclerson and Ilnrcc I)avic.
A iop I)o$n Approaeh Ircalurins rhe lnt!rnct. b].lanrc\ l, Kurose

t. ( onrpuler Ncl\rorls. Andre\\ S lanenbaum. [o nh tldilion
l)rinciplcs ol-Cinnpulcr Ncl\torls and (bnrntuniations. Ilarr!
l'rcnlicc l krll l lighcr l:d!rc tion

Dunras. Morris Schwarrz

6-.6\
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ADVANCED OPERA'IING SYST]]MS

lntroduction to Distributed S-'-stems: (;oals Advantages ol' distribulcd

systcn'rs overccnlralizcd s)slcnls disachantagcs ol' distribulcd slstcms.

llardware & Soflware' ('onccpts.looscly couplcci syslems. nclwork opcratinB

systenrs. Nctuork lilc systcms. design Issucs lransparcnc) lrlcxibilitl
pcrlbrmance. scalability.
Remote Proccdure Callinta: lnlroduction . li!-illulos ol RP(. tlscr packagc.

Design issLrcs.Classcs ol l{l)( s)stcnr . lntcllircc dclinition languagc. crccption

handling. dclilcr'1 guarantccs.inrplcnrcnlolion . inlcriacc proccssing . hintling.

l.ocating thc binclcr'. IlP( intlni\syslcnl
S.i-nchronization in I)istributcd slstems: ( lock s1'nclrronizalion. l.ogical
( locks. I>hysical (llocls. ('lock s)'nchronization irlBorithnrs. Mutual c\clusion.

A ccntralizcd algorithnrs. Adistribulcd algorithms. A lokcn Iirrg algorithms.

conrparison of the thrcc algolithnrs. l'llccliorralgorithms. 'l hc llull-"- algorithnrs.

Ring algolithms. l)ead l-ocks in distribulcd s)'slcnrs. I)istributcddcadlock

detcction.

Process and Proccssors in distributcd s]'sloms: 'l hrcrds. Inlroduelion.

tlsagc. Dcsign issucslirr thrcad packagcs. An c\afiplc Ibr thrcad packagcs.

Systen nlodcls.'lhc r"orkslalion nlodcl.l-hc p()ccssor pool nrodcl. lhchlbriLl
modcl . Proccssor allocalion. Alk)cation nrodcls. I)c'signissucs- lrlplcnrcrrtation

issucs.

Distributcd Filc and Dircclorl' Scn'iccs: I)istrihulcd lilc scrr icc

rcquircmcnls. Irile scr|iccconrponcrts . lilLlt lllc scnicc . l)irecton Scnicc.
( licnl nrodulc. I)csign issucs. implcnrcnlaliontcchniqucs.

Distributed sharcd menrorl lnlroduclil,n: Sltarcd nrcntorr. ('onsistenc)

models. Page hascdl)islributcd sharcd nrcn()rv. Shared rariahlc l)islrihulccl

shared menrory. Object bascdl)istributcd Sharcd Mcnrory

'l'c\t llooks:

l. I)istribLrtcd Opelaling s\ \lcrns. \rclrc\\ s.lancnhannr

llclircncc llooks:

L
1.

A.l\0Dccd Corc('pts iD Opcraling S)stcnrs. Singhal ancl \irilnian (;.Shi\ilrlllri

Modcrn OpcrntinS S)slcnrs. Shrinnl K. Vasudo\an.

Vclusaml. Sunandhini Nlulirliclhrran

Suhlshri VirsLrdcr irn. Kaushlk

n6i*



Krishna [Jnivcrsitv
Dcpa rtnlcnt of ('om Putcr Scicncc

Ph D cou rscs ork svllabtts

IMA(;Ii PROCESSIN(;
(lllcctivc-l)

L nit-l

lnragc Irciturcs - Ilarris cor-ncl dclcctot-. Scalc lnr ariant l:caltrrc Iranslirntl(Slljl).Spdcdcd
( p Ilohusr Ircirturcs (Stllilr). cdEc.lclcction. Ilough lrtll\Jirrnr

t nit-ll

ln ilc lrnhanccnrcnl - Noisc nrodcls. iurage donoisinlr trsing lincilr liltcrs. ordcr sl'rlisli!:
bascd llltcls and rrirrclct sht'inkitgc ttrcthotls. inrltgc shittpcning. trtauc sttl'rtt'tcsolulitrrl

t niFl ll

lnragc Scgnrcntalion - Craph-bascd tcchrliqucs. Aclilc Contours. Aclivc Shapc Vlodcls.

 cli\ c Appcirlilncc lvlodcls
lmrgc ( onrprcssion - Irntrcp) coding. losslcss.ll)lrO. pcrccptualll losslcss coding.

clLrantization. Jl'lr(i. .lPIi(i1000

t. nit-lv

Inrilgc QLralil\ - Nrrlurill sccrlc slalislics. e[talilr'asscssntcnl hilscLl on slrr.rclural irnd stnlislic.tl

app()irchcs. blind qualil) asscssnrcnt

t nit-\'

Slllislicll l(x)ls- Kulrrlrn I iltcr'. llidden \larkor \lotlcls
Vidcrr l)r'occssing - Vidco standar',:ls- ntoti()r1 cslinlillion. cr)rnfrr\sion
obicct rcprcscntatiolr ind rccognition

Icrt Ilooks:
1) I)a\ id A. lrorslth and .lcan l\rncc. ( onrptrtct Vision: A \lodctn ,\ppnraclt l)clrson

llducation- 20(13

l) Itichard Szcliski. Conrpittct VisionrAlgorilhnrsan,:1 Applicalions. SPringcr. l{)10
l) Sinlon.1.1). Princc. ('onrputcr Vision: !1odcls. !.cantinu. rnd Inli'rcnce. (-amhrirlgt

I nivcrsitr I)rcss. ]012.
IJ ( u[cnl Lircrarurc.

Itclcrcnces:

l. A l utorial on Iliddcn Markor Moclcls ancl Scl0ctcd ApPlicaliorls in Spccch

Ilccogrition. 1..R. Ilahincr. l)r'oc. ol thc II:lrl:. l()8()

1. Ilccounizing Iluntar Aclion ir I inrc-Scqucntiill llllitgcs Ll:'int I Iicldcn \larkrrr Nlodcl.

.1. Yamalo..1. ohlr lnd K. lshii. ( Vl'lt 1991.



Krishna [.inircrsit)
Dcplrrtmcnl of Conr putcr Scicncc

I)h l) cou rsework st'llabus

Advanced l)ata Structurcs and Algorithms

trnit-l

Ilasic .llqorilhnrs: As) nlpk)lic rrolirlion. r'ccursion. di! idc-iln(l-conqucr para(li!nr. hrsic d lu
stnrcturcs: possiblr lusl l:oLrricr'l ranslirnl.

t:nir-ll
Solitrgr Nicrqc son. buckct anrl []di\ \o :nr0di0ns rnd ()trlcr rliri.ric\

t nit-lll

I)all slructLrcs: l'rioritr qrrcucs and lruap:. Llictionarics. hash tahlr's. hlo()nr lillcr\. lrinlr\
scrrr.h tnr:r interr al tr'u::

t nit-lv

Addilional possihlc lopicsr union-i;nd. ranSc trccs. Iillctioral clrscddinB clc
vlorc illsorithnrsi l)\nanric pft)rranrnring. g|lph algorithnrsr l)l'S. lll S. topologrcitl sortrngr.

shortcst path algorithrls. nctrrorl l)os prohlcnrs.

t nit-\'

Additionirl topics: StIing algorithnrs- sLrllir trccs. gconrctric lrlgor'lthnrs.

'[ e\I I]o(ll(s :

L lr)trodLrcli()n t() lBorithnrs: ( onncr). l.crsdrsorr. lli\ csL nrd Sl.in

ll(,l orcnccs:
l. Onlinc lcclurc notcs br .lcll l:r'ickson
l. Ihc ,\lgorilhn I)rsi!n Manual: Slc\cnSIicnir
3. .\lgorithnr I)esign: Klcinhcrg lnrl lalrlos
.1. l)illa strllclurcs ilnd alg()rilhnl nrrillJ sis in (' , , (.la\ a ): \,lilrl \\ ciss
5. l)ata stnrctLr|cs and al!orilhnrs in ( , , (.la\ ir): \rlanr I)r'ozdck
6 l)irril srruclurcs an(l algorilhnls: Ah(). ll()pcr()l( an(l trllnr.n



tnill

tlnit 2

I)cp:r rtnrcnt of Com putcr Scicncc
Ph D cou rsc* ork st'llabrrs

I)ata Mining

Clissitica(ion antl Prctliction - lnlrrxlLrclron classilicltion h) dccision trcc

intlLrction. Ilaresian ( lassillcation. Othr:r classilicarion nrcthods- chssillcrLion b\

hacl, prlpagatron. l)rcJirli()rr. ell\silirr nrcur irr\

( lustcr anrrlrsis Intrlr.lLrction. trpcs ol Llatu in eltrslerunalrsis- l citlc!.1()r'i,,illr()n (rl'

nrllior cluslc[ing nrcllk\ls. piutili()nrng nrctlrolls. h]c(r!hicrl nrctlrtxls

I)cnsill' bnscd mcthods: l)l)S(,\N. (irid-hirs,:rl nrcthod : S ll\(; . \lorlc hLr:cd

clLrslcrint nrclhod: Stalislicill 
^lnroirch. 

oulLrar ilnirl\ \i\.

\lultirnctlia l)ata \lining: Sinrilalitr rcalch in rnultinrr'Llil. \lLrltrLiirncn:i,rrr
lunirl\sls ol nrullimcdIr (ll1l. elassilifirlron iln(1 ,'ra(liclior lr]ir \\r\ ol rrrrltinreLl ir

clata- Nlining arsociurions in \lLrltinrcriirr. \LrtlirrrLl VidcLr frinirrgr

Llining thc \\ \\'\\ r \liring \chfl!L'lr\oirt \lnLclrLr.. \lining \\uh \ Linl \tlr.lrLr(\
t() idcnlil.\ irulhorilati\c \\ch pallcs. nrining nrultinrc(lia dlta on lh. N.h. \\ ch rL.rir!e
rn ining

(iraph N4ining: Meth( s lirr nrininq lrcqlrcsr sLrhgraphs. \lining \ilrilnl xrd
cd]strainincd suhstruqlurc p.lllcrls. Applic.llrons: (irirph indcring. Sinrilaritr stirrch.
classillcatior and cluslering

t nir .1

trnir +

I rr il :

Text books

n ulhor

,lia\\ci IIan Michclinc Kanrhcr

Margorcr IL[)unhanl

(hxftr (..^qgar!\al

lillc

I)ata nrining & Icchniqu!s

l)ata Nlining : Irt11)Juctor\

and Ad\ ancc(l Iopics

I)utir \l in inl

l)uhlishcr

Morgan K.!ulirann

Publishcrs (l rnil-lll k) V)

I'camorr l'uhlications

Sprint!.r I)r rh I ic.r I i( ) rr



K lishna IJnil crsirl
Depa rtmcn t of (irm pu tcr Scicncc

Ph I) cou rsework svllahus

I ligh Pcrlbrmancc (ionrpuring

t Inil-l

(iraphics I'roccssin!:
lntroduclion lo llctc()gcncous I)ar.allcl ('onrPLrting. (il,l; architcetUrL'. l hrcld
hierarchr. (il'l l Mcnrorr Ilicmrchr.

tlnit-l I

(ll)( ll)l I l)rogranrming:

\iccttrr.\clclition. \lrtrir \lultiplicarion ulgorirhrrrs.tl). ll).Lrnll lt) Slcrreil()Pcrnti() \ lrnrre
I'roccssinu irlgorithnrs IntagcIllur'.(iralscalin!1. llisl()gr!nlnrin!.('()n\r)luti()ti.Scan. licdu!lion
tcchniqucs

t.rnil III

\4an\ lntcgriltcd ('orcs:

lntRxluclion rc Manr Intcr:ratccl ( orcs. Ml( . XcoD l)hi arcllilccturc. I hrcxcl hiclilrch\. \1!'mor\
Ilierarchl. Metron 1)and\\id1h and pcrlonrancc considcrations.

I lnir IV

Xcon I)hi I)xrgr.rnt nt ing:

V.clor Addilion. fvlatrix \4 ultiplication ulsorirhnrs. I l). I I).and I l) Stcrrril ( )pcrlrti,,rrs

I nir V

Mcssagc l)assing I ntcrf'acc:

MPI Intlocluction. ( ollcctivc conrnlUnication. I)ata gl-()uping li)rcontntunicalion

Tcrt llooks;
l. We n-MciWIl*'u.l)alid llKirk. l'r'ogranrminu I\-4assirclr l)arallcl l,rrrccssors Allands- on \pproach.

Morgann Kauliuann. .lc.

Rclercncc Ilooks:
l. Rczaur Rahnran. Intcl XcoD I'hi ( ()ft1)ecsror' .\rehitccturc irncl I ools. \l)ress ( )petr l0l l
I llalhara ( hitpnran. (jahriclc.losl. IluLtd\nl]llcrI)irs. lsirrgt)pcl)\11'.\1lll'rc:'r,.1008
I t;trrpp. LLrsl.SkiellrLrr.( \ing \ll'}l.l rinu \11)1.101-1.



K rishna [J n ivcrsit,r'
Dcpa rtmcnl of Conr putcr Scicncc

Ph D cou rsqrork syllahus

Soft (,-om pu ting
[J n it- |
O\cf\ ic\ ol Soli ('ornpUting- l)illsrcncc hclNcrI Solt rrnd llarrl !()rrrpulrrr!. llri!.t
dcscriptions ol dillctcnl contpolrcnls ol soli contpuLinl incluclirrg r\rrilieial illcllrlcrrec
srstcrns NcLral ncl\\orlis. lit/,,\ louiq. a",,.t;. allorirhrns ,\lrllcial lcLrr.al rrutsor.l,s \':
lliolouicul ncural nclrror.ks. .\\N ur.chilcctrr|c.

tlnit II
Ilaslc building block ol an arlilicitll nrur()n. 

^cli\ilti()n 
lirncrions. int|rxiucrron 1(, I rrl\ \\\

archilcctur0s (basics onh;l\,1c('ulloch & l)ills ntoclcl. l)c|ccplrrrr_ \l)\l l\l:. \1.\l).\l l\l

t nit -lll
.\rtillci!l \cural \cttorls: Strpcrr i:crl lclllrin! ltlx)(lurlion.rrtr.l ho* hltirt lolk'. \eLrr.r,l
lts ll sirrrpl0 contputing clcntcnl. lhc fcrecption. llaek prrplrrlrtirrl ncl\\(\rk{ ilrchttceture.
rnullila\cr pcrcdplion. hilck proplgirtion Lcanrirrg-rnpert lurcr.. accclcr.ucd lcur.rrinr rl
nrultilarclpclccptrrn. lhcIloplicldn0l\ork. Ilidircclionxl xss()ciilli\cnicntr)ric\(l]\\1).
Illll rrlcural Nctuolk.

t nil -l\
Altillcial Nculal Nctrr orks: t lnsLrpcn iscd I carningt I Ichhian I car.ninu. ( iencrirlizccl I lchhiul
lcllrnirtu altofithm. ( ontfclitivc lcilnrirr!. Scll- Organizilg ( LirnfLrlitli()rlxl \Itrp. hrrholcn
\ctrlot'k.
I:uzz) l.ogic ( risp & lir//\ scts Iil,,,,\ rclutions lirzz) condirrLrnirl rlitlcIrcil: tLrl/\ IUlr\
lirrzi algorilhnl. Iruzzl louic contrrrllcr.

tniF\
(itnflic itlilorilhnr\ hil.rc conccfl\. rncoLlinu- iitnc:s liLrcti()n. rcfrl l.trr'n llr,Lrlerrr lhrrl
Ilollzt]]ann. lounrUncnl. Irnl. itnd \tclld\ ilitla srlcclions. ( ol)\.r!lat]ca ()l (; \. \l)lllieuli()rr5
ol (;\ cilse strrdics. lntnxltrclion lo !L'lalic It-o!rilltnril! hitcir !i)trecnl\

'[crt books:

l

1 Ii.llrrirrsr'laran itnd (i. A ln(l ViiLrlllkshnri l)rr \r,rrlrrl \r.rrrollr Ittt::t lrqir rtttLl
(;tnrti(.1ler)rithn^ .\ntl:rlti.unl lppliLaiottt.l)rcnticclliilol ln(liri
I). I:. (ioldhcrg. (i(ttLrit .llqtrirh ^ itt \LttrLh Otritti',ttitn. Lrnrl \lLn'ltrnL ItLtnrtrt<.
,\ddison-\\ cslcr

Ilcltrcnces

L L. Irausctt. Fitttltmcntul:; o/ .\'aut'ol \'!n-orks. I'rcn ticc I Iall
l. L lloss. l'l::_t 11,!i. \\'ith l.t1!inLLrin.r -lppli&uiitr'. I irlir \lc( irir\
3. Soli (irmputing lrundlrncrlill lcehniqucs lnd r\pplicatirrns. Sarrrj

I cuari. Mc(iraul lill l:dLrcation

Bi
lrlushiL. Sunita



K rislt nrr ['nii e rs itr
I)cpa rtmcnt ol ('onrpulcr Scicncc

Ph l) cou rscu ork srllabus

Ncrt (;encration Nct$ orks

l.ln icl
Ncxt (iencration \al!!'orks {N(;N) ArchitcctLrlc. lssLrr:s trrrrl ( ltallenrcs tn \( i\ \l()hilit\
Managcmcnl

trnit-l I

\lobilitr \lanagcnrcnt: llLrnilorcl nruna,:crr)erl. ll('ril,'nlr h.rr.l(,\.r rr!l rerrlc.r h.rr,t,,re
localion managcntcnl

t nit-lll
I)ala a\\ rra Nctu ork tu ( l)/\N ). irfchrloclutc ()l l).\\. ls\ucr, i|lr(l (hitllcir!:as rn l) \ \

t nir-l\
Soli\\.rrc l)cllnccl Ncl\\()fLs(SI)\): \cerl rrl ccrrLrirl !()nlrr) rr!l('t \urrrr,rL Lir'i cr,.
Archilccrurc ol Sl)N. No(hhound Inlcfllec .S(Juthbound lnlcflre!

l;nit-\
(onlt\1 r\\\arc ( onrnuling (( ll( )..lrchilcclurc o1 ( I]( . ilrl\itnlx!c\ (rl( ll( 5(inL,l\\orl,\.
lrcalurcs ol :(i ncl\orks

'l_c\t llooks/lv,lin llclcrcncc l)ocxmrnt:

1. Inl!'lrtirlional Iclcconrnrunication I niol- lclcconrnrrlr.ijti,,rr \lnrr!lrrli,,lrlr()l \(.1,'l
(lll -l) \'.llli(ll'l0lll): Rcqui|cnrcnt Ind ( anrrhilitie',,t(rrclr.\rriiliLrr r| fr\r
lLCnC[ltiOn rlcl\\ orks

l. Soli\\lrc d(ljncd-\\ \\ lir lhc (li!ilull!rc l li()LJ lllr.ili{,1 l() lc\t S.l! .Ltr,' I

ncttolkinu. \\ anu. I)ur iLi \\. ( lt( l'rc:..

llcfcrcnccr:

l. Q.l7l.l(01 l0llit : SignaliDg llcqui|errert Lrl Sl)\-h.rscJ lecc\s ll(r\\()rk5 \\ llr ir!J.,.
indcpcndcnt nrirnilgcnrcnl capahilitics.

. \'.1071(01 l0l7): l)xlir x\ilr'( rrcl\\()fkirtrl I irrrrirtirrr eeftr'ie f.l\,,rkirl!l
rcquircrncrrls artcl cupabilitic:. \'l(,11((rl 11)11) Ir.rrrerr,,rk ,Jl ([rrr .L\\.llr )rr\\(, I r]!
lar lulrrrc nct\\ orks



Krishnu I n ir crsilr
l)cpartnrent ol ( onrputer Scicrree

Ph l) courscuorh sr llabus

Social Nctrvork A na lvsis
IiNIl'I

INl ttOr)t i( 1'toN
In1ft)duclioD to \\ch - l.intitations ol errrrent \\r,b l).\rl{)nrr)!rrl Lrl SetI.rntrr \\eh
Irntcrlcncc ol lhc Social \\'ch Stutistic.rl l'r'opclric: rrl Socirr \crrro|ls,\crrr0rl, uIirlr.,
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